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Lower EI M irage Wash, Design Concept Report 
Phase 1 - Analys is and Recom mendations 
SUM MARY REPORT for Pha se 1 

EXECUTIVE SUMMARY 

Flood Control District of 
Maricopa County 

This report documents the study results for a reach of Lower EI Mirage Wash from the confluence 
at the Agua Fria River upstream to Cactus Road . The Federal Emergency Management Agency 
(FE MA) Flood Insu rance Rate Map (FIRM) indicates about 35 homes lie within a special flood 
hazard area . The FEMA FIRM Panel of record is 04013C1605J, dated September 30,2005. The 
special flood haza rd area south of Cactus Road is from the original Flood Insurance Study, circa 
1992 . 

Recently, th e cont r ibuting watershed hydrology has been updated and restudied several times. 
The most recent update documents a significant decrease for Lower EI Mirage Wash discharges 
(red uced from 1750 cfs to 200 cfs) . This report documents the existing condition hydrology and 

localized rev isio ns to the recently completed Loop 303 / White Tanks ADMPU Area Hydrologic 
Analysis (FCDMC, 2009) . 

During the course of this study, detailed mapping for the study reach was acquired and 
inco rporated in to t he hydraulic model (HEC-RAS) for the study reach . The results of the modeling 
ind icate that 35 homes can now be removed from the mapped floodplain. To expedite the 
rem ova l of the 35 homes and revisions to FEMA special flood hazard areas, this project has been 
broken into phase s. 

Pha se 1 (thi s document) determines the following : 

• Exi st ing condition discharge, 200 cfs 
• Exist ing f looding hazards and estimation of flooding limits. 
• Exist ing channel capacity for the study reach without flooding existing homes, 270 cfs. 

Phase 2 is curre ntly being scoped and has been divided into two independent tasks . They include : 

• Part A - Filing a request for Letter of Map Revision (LOMR) with FEMA. This task will include 
both new hydrology and floodplain mapping. 

• Part B - Alternatives Development and Analysis of proposed drainage improvements in the 
study reach will be evaluated for hydrologic and hydraulic impacts . Proposed improvements 
may include local as well as regional projects. This shall be accomplished through the FCDMC 
alternat ives analysis process. Any floodplain revisions resulting from the alternative analysis 
will be carried forward into the design phase . 

At t he conclusion of the alternatives analysis, any of the recommended alternative(s) may be 
pro posed for future design projects. Any floodplain revisions resulting from the design projects 
will be fil ed as a Conditional Letter of Map Revision (CLOMR) at the end of the design phase. 
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Phase 1- Analysis and Recommendations 
SUMMARY REPORT for Phase 1 

1.0 INTRODUCTION 

Flood Control District of 
Maricopa County 

Lower EI Mirage Wash and its contributing watershed are located in the West Valley of the Phoenix Metro 

area, w ithin Maricopa County, Arizona . A Site Map showing the vicinity of the project is shown on Figure 

1. The Lower EI Mi rage Wash drainage passes through the Cities of Surprise and EI Mirage . This study 

addresses the lower reach of Lower EI Mirage Wash . For simplicity, " this study" is referred to hereafter as 

LEMW OCR. 

1.1 Project Area 

The project area is focused on the specific reach of Lower EI Mirage Wash bounded by the Agua Fria River 

at the downst ream end and the confluence ofthe Lower EI Mirage Wash Tributary with Lower EI Mirage 

Wash at the upstream end . The confluence is located approximately 800 feet upstream (north) of Cactus 

Road. The Vicini ty Map is shown on Figure 2. 

1.2 Overview 

The lower reach of Lower EI Mirage Wash passes through a private development known as Pueblo EI 

Mirage, located within the City of EI Mirage . The Pueblo EI Mirage development was constructed circa 

1985, prior to the original White Tanks/Agua Fria Area Drainage Master Study (ADMS) by WLB in 1991 

(FCDMC, 1991). The 1985 design flow utilized for the development is reported to be significantly less than 

the 1991 ADMS and subsequent ADMP updates (FCDMC, 2004) . The Lower EI Mirage Wash Floodplain for 

the Pueblo EI Mirage area was mapped as part of the original 1991 ADMS, and constitutes the effective 

flood plain mapping for Lower EI Mirage Wash south of Cactus Road . 

1.3 Purpose and Need 

The current FEMA floodplain mapping for the Pueblo EI Mirage development shows multiple structures 

located within the effective floodway/ floodplain . Additionally, areas designated for development are 

located within the f loodway/floodplain of record . 

The Final Hydrology Report, Loop 303/ White Tanks ADMPU Area Hydrologic Analysis in Maricopa County, 

Arizona vl .2 / September 2009 (FCDMC, 2009) documents peak flow discharge values significantly less 

than the original 1991 ADMS used to establish the effective floodway/floodplain of record . This recent 

hydrology st udy is referred to as the ADMPU-AHA (2009) . The recently completed ADMPU-AHA (2009) 

utilized rainfall data from NOAA 14 rather than NOAA 2, as in previous studies. In addition to rainfall data, 

the watershed was updated with current land use data, existing detention/retention data and new flow 

split est imates. Consequently, the Lower EI Mirage Wash floodway/floodplain of record appears to 

overest imate the 100-yr flooding potential for Pueblo EI Mirage Wash . In addition to the findings of the 

ADMPU-AHA (2009), there are several upstream watershed components that influence the magnitude of 

discharge in this project study reach . The purpose for Phase I of this study is to determine and evaluate 

the existi ng condition lOO-yr event passing through the Pueblo EI Mirage development. 
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1.4 Scope of Work 

® Flood Control District of 
Maricopa County 

The sco pe and purpose of Phase 1 is three fold . First, the existing condition discharge for Lower EI Mirage 

Wash will be determined using the ADMPU-AHA (2009) existing condition without CIP HEC-l model. 

Second, the existing condition flooding limits will be estimated using the HEC-2 model of record. Third, 

determination of maximum conveyance for Lower EI Mirage Wash through the Pueblo EI Mirage 

development, without flooding existing homes, is required . The Scope of Work for this project is included 

in Appendix A. 

A cha nge order was approved to provide four additional work tasks . The four work tasks are : (1) 

supp lementa l survey data, (2) determination of existing condition stormwater storage for West Cactus 

Basin, (3) update HEC-RAS model using results ofthe first two tasks, and (4) measurement and estimation 

of observed storm event during the third week of January, 2010. The Scope of Work for Change Order No. 

1 is included in Appendix A. 

1.5 Project Goals 

The goals for Phase 1 of this study are: 

- Establish t he existing condition peak discharge . 

- Estimate exist ing condition flooding limits. 

- Determine capacity of Lower EI Mirage Wash through Pueblo EI Mirage . 

- Measurement and estimation of the observed January 21, 2010 event. 
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Phase 1 - Ana lysis and Recommendations 

SUM MARY REPORT for Phase 1 

2.0 DATA COLLECTION 

2.1 Previous Studies 

Flood Control District of 

Maricopa County 

Severa l drainage studies have documented various peak discharge rates for this study reach. Table 1 

provides a comparison of peak discharge rates documented by previous studies for Lower EI Mirage Wash, 

east of EI Mi rage Road, passing through Pueblo EI Mirage . 

TABLE 1.1 - Comparison of peak discharge rates for Pueblo EI Mirage 

lOO-yr peak 

Date Drainage Study Discharge (cfs) 

1985 Federal Emergency Management Agency, Original FIS 2501 

2001 Lower EL Mirage Wash Channelization LOMR 1,7531,2 

2004 Loop 303 Corridor / White Tanks ADMP update 8571,3 

2009 Loop 303 / White Tanks ADMP-AHA (2009) 2143 

2010 This study - revisions to the ADMPU-AHA (2009) 2004 

2010 This study - revisions to the ADMPU-AHA (2009) 2305 

Notes: (1) Per "West Cactus Detention Basin and Channels Project CAR" (FCDMC, 2004) . 
(2) FEMA LOMR, by A-N West for the City of EI Mirage for channelization upstream 

(northwest) of EI Mirage Road . 
(3) Flow revision and resulting mapping revisions not submitted to FEMA. 
(4) Existing condition without CIP . 
(5) Existing condition with CIP, conceptual design for West Cactus Basin . 

2.2 Mapping and Survey Data 

Mapping for Phase 1 of this project consists of several mapping data sets . Hydrologic analysis utilized 

mapping produced for previous projects , The Phase 1 hydraulic analysis utilized two sets of mapping. The 

original White Tanks / Agua Fria ADMP mapping was used to estimate wash hydraulics. Supplemental 

su rvey data collected in January 2010 by FCDMC survey crews was used to supplement the White Tanks / 

Agua Fria ADMP mapping. In addition, the existing West Cactus Basin was surveyed. Detailed mapping 

resu lting from 2008 aerial photography for the study reach was ordered and delivered on schedule for 

Phase 2, near the end of Phase 1. Vertical mapping datum's vary. Computations and elevations presented 

throughout this report are on the National Geodetic Vertical Datum of 1929 (NGVD29), unless indicated 

otherw ise. 

To convert NGVD29 to North American Vertical Datum of 1988 (NAVD88), add 1.87 ft (NGVD29 + 1.87-ft = 

NAVD88). Detailed information regarding the mapping and survey data used for this project is provided 

in Appendix B. 

AZTEC 
TYPSA Group www.aztec.us 
www.cypsa.es 

5 June 4,2010 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Lower EI Mirage Wash, Design Concept Report 
Phase 1 - Analysis and Recomme ndations 
SUMMARY REPORT for Phase 1 

2.3 FEMA and Floodplain Data 

Flood Control District of 
Maricopa County 

Lower EI Mirage Wash is regulated by the Federal Emergency Management Agency (FEMA). The study 

reach contains both floodway and floodplain delineations. The current Flood Insurance Rate Map (FIRM) 

for th is project is panel 04013C1605J (1605 of 4350) for Maricopa County and incorporated areas. The 

current FIRM panel is dated September 30, 2005, portions of which are reproduced on Exhibit F1. 

The vertical datum used by FEMA is NGVD29 for this area . 
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3.0 HYDROLOGY 

3.1 Existing Conditions 

® Flood Control District of 

Maricopa County 

For Phase 1 of LEMW DCR, the ADMPU-AHA (2009) was utilized for the effective hydrology model. 
Specifically, the existing condition without CIP HEC-1 model was reviewed and revised to establish existing 

cond ition magnitudes of rainfall runoff for this study. The technical memorandum documenting specifics 

of the hydrologic review is included in Appendix D1. Based on the review, four revisions were made to 

update the existing condition without CIP HEC-1 model for local conditions. 

3.1.1 Rev ision No 1 - extract watershed 

The first revision was to extract the portion of Major Basin D draining to CPD54, which is the HEC-1 

concentration poin t at the outlet ofthis study reach . The portion of the local watershed contained within 

the ADMPU-AHA (2009) Major Basin D that drains to CPD54 is illustrated on Exhibit F2 in Appendix F. The 

extracted portion ofthe ADMPU-AHA (2009) without CIP HEC-1 model was named "WTlE01a". 

3.1.2 Revis ion No 2 - remove operation SRD25 

The second revision to more accurately represent the local watershed was to remove operation SRD25 at 

Dysart / Waddell / RR intersection . This revision was based on review of the HEC-1 model in combination 

with local phys ical condit ions at this intersection . 

3.1.3 Revision No 3 - revise operation SRD42 

The th ird revisio n included incorporation of supplemental survey data for operation SRD42 (Cactus Road) . 

The Cactus Road stage-storage-discharge modeling was updated using both the 2004 Stanley survey data 

and the 2010 FCDMC survey data . The 2004 supplemental survey measured the channel geometry which 

represents the stage storage data located upstream of Cactus Road. The 2010 supplemental survey data 

measured the Cactus Road culvert and roadway overtopping geometry and represents the stage discharge 

data. The combined stage-storage-discharge data used for SRD42 (Cactus Road) is provided in Appendix 

D3. 

3.1.4 Revision No 4 - revise operation SRDS3 

The last revision included incorporation of supplemental survey data for operation SRD53 (West Cactus 

Basi n). The stage-storage-discharge data was updated using both the 2004 Stanley data and the 2010 

FCDMC data. The 2004 supplemental survey was used to define the bottom elevations of the existing 

West Ca ctus Ba sin . The 2010 supplemental survey data measured the top and bottom toe of the basin 

and the EI Mirage Road culvert and roadway geometry. The combined stage-storage-discharge data for 
SRD53 (EI Mirage Road) is provided in Appendix D5 . The existing West Cactus Basin contours are shown 

on Exhibit F5 in Append ix F. 

The HEC-1 mode l and backup data containing the local watershed revisions was submitted to the FCDMC 

for review. The local watershed model, including the revisions documented above, was approved by 
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~ Flood Control District of 
~ Mancopa County 

FCDMC. The peak discharges resulting from the local watershed revisions and comparison to the ADMPU­
AHA (2009) discharges are provided in Table 3.1. Refer to Exhibit F3 in Appendix F for the HEC-1 routing 
diagram . A hard copy of HEC-1 output for this study is provided in Appendix D2 . Digital copies of HEC-1 
input and output for this study and the ADMPU-AHA (2009) are provided in Appendix G. 

TABLE 3.1 - Summary and comparison of existing condition discharges 
for "without CIP" model 

HEC-l 

Location 10 

Dysart / Waddell- inflow to area NW of intersection CPD25 

Dysart / Waddell- discharge from area NW of intersection SRD25 

Dysart @ Lower EI Mirage Wash, West Branch CPD39 

Thunderb ird Rd . @ Lower EI Mirage Wash, North Branch SRD27 

Lower EI Mirage Wash, US of Cactus Rd . CPD42 

Lower EI Mirage Wash, passing Cactus Rd. SRD42 

Inflow to West Cactus Basin CPD53 

Discharge from West Cactus Basin and through Pueblo EI Mirage SRD53 

Lower EI Mirage Wash @ south end of Pueblo EI Mirage CPD54 

Notes: (1) HEC-1 output filename for "ADMPU -AHA (2009)" is "WTE01.out" 
(2) HEC-1 output filename for " LEMW DCR" is "WTE01a .oh1" 
(3) Operation SRD25 was removed from "WTE01a .oh1" 

3.2 Future Conditions 

2009 LEMW 
AOMPU 1 OCR2 

200 200 

20 2003 

130 180 

490 490 

450 500 

350 490 

350 480 

210 200 

300 300 

It is desirable to understand some ofthe proposed CIP improvements and effects they may have on this 
study reach . They include adjacent improvements of a large capacity culvert crossing at Cactus Road and 
reshaping of the West Cactus Basin. Additionally, there are several proposed CIP projects within the 
watershed that will affect the peak discharge in Lower EI Mirage wash . As such, proposed CIP conditions 
are represented by the ADMPU-AHA (2009) existing conditions, with CIP in place, HEC-1 model. Three 
revisions were made to the HEC-1 model. 

3.2.1 Revision No 1 - extract watershed 

The first revision was to extract the portion of Major Basin D draining to CPD54, which is the HEC-1 

concentrat ion point at the outlet of this study reach . The portion of the local watershed contained within 
the ADMPU-AHA (2009) Major Basin D that drains to CPD54 is reproduced on Exhibit F2 in Appendix F. 
The extracted portion ofthe ADMPU-AHA (2009) with CIP HEC-1 model was named "WTlEC01a" . 
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3.2.1 Revision No 2 - remove operation SRD42 

Flood Control Dist rict of 
Maricopa County 

The second revision included removal of operation SRD42 (storage route at Cactus Road) . The City of EI 
M irage indicated they desire improvements at Cactus Road . They have indicated a large box or con-arch 

culvert and raisi ng t he roadway profile is preferred. The removal of SRD42 reflects the effects of a large 

capacity cu lvert under Cactus Road . 

3.2.1 Revision No 3 - revise operation SRDS3 

The last revision included preliminary concept grading for the West Cactus Basin and a preliminary EI 
Mirage Road culvert / basin outlet to estimate a possible future West Cactus Basin at SRD53 . The City of EI 

Mirage prefers that future improvements be contained within ParceI501-44-004-L. The West Cactus Basin 
footprint and preliminary concept grading used to estimate the proposed CIP basin is shown on Exhibit F6 . 

Future grading will establish the discharge passing through Pueblo EI Mirage. Potential basin alternatives 

and a preliminary design will be investigated during Phase 2 of this study. 

The pea k discharges resulting from the above revisions and comparison to the ADMP-AHA (2009) 
discharges are provided in Table 3.2. Refer to Exhibit F4 in Appendix F for the HEC-l routing diagram. 

TABLE 3.2 - Summary and comparison of existing condition discharges 
for "with CIP" model 

HEC-l 2009 
Location ID ADMPU 1 

Dysa rt / Waddell- inflow to area NW of intersection CPD25 

Dysa rt / Waddell - outflow from area NW of intersection D25D39 

Dysa rt @ Lower EI Mirage Wash, West Branch CPD39 

Thunderbi rd Rd . @ Lower EI Mirage Wash, North Branch SRD27 

Lower EI Mirage Wash, upstream of Cactus Rd . CPD42 

Lowe r EI Mirage Wash, downstream of Cactus Rd. SRD42 

Total inflow to West Cactus Basin CPD53 

Discharge from West Cactus Basin and through Pueblo EI Mirage SRD53 

Lower EI Mirage Wash @ southeastern end of Pueblo EI Mirage CPD54 

Notes: (1) HEC-l output filename for "ADMPU-AHA (2009)" is "WTEC01.out" 
(2 ) HEC-l output filename for " LEMW DCR" is "WTECOla .ohl" 

310 

290 

360 

490 

660 

540 

530 

430 

320 

LEMW 
DCR2 

310 

290 

360 

490 

660 

660 

640 

2303 

320 

(3 ) Discharge resulting from preliminary concept grading and outlet for West Cactus Basin . 
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Lower EI Mirage Wash, Des ign Concept Report 
Phase 1- Analysis and Recommendations 

SUMMARY REPORT for Phase 1 

4.0 HYDRAULICS 

Flood Control District of 

Maricopa County 

The FCDMC supplied t he original FEMA FIS HEC-2 files for Lower EI Mirage Wash as the base hydraulic 

model for this st udy. The HEC-2 data was generated from the 1991 White Tanks ADMS mapping (FCDMC, 

1991). The HEC-2 data set does not contain some of the existing wash geometry located within Pueblo EI 

Mirage or any modeling of culvert structures within the study reach . 

4.1 Effective HEC-RAS Model 

The base HEC-2 model was imported into HEC-RAS. This establishes the effective HEC-RAS model. The 

HEC-RAS file family name is "EMWeff". 

4.2 Corrected Effective HEC-RAS Model 

To improve the accuracy of existing condition floodplain estimation for this study reach, the effective HEC­

RAS model was modified to include several physical features . Specifically, the modifications included 

supp lementa l survey data, detailed mapping and existing condition discharge values . 

The supplemental survey data obtained in January 2010 was utilized to incorporate several culvert 

crossings and a golf cart bridge. Detailed mapping for this study reach was ordered and delivered on 

schedule for Phase 2, near the end of Phase 1. Review of the detailed mapping revealed limited 

conveya nce areas that had not been surveyed . The detailed mapping was used to generate new cross 

section data for the entire reach of Lower EI Mirage Wash . Additionally, the magnitudes of flow were 

revised to match the existing condition flows reported in Table 3.1 for this study. The HEC-RAS file family 

name fo r the corrected effective model is " EMceff01". Hydraulic computations and modeling for the 

corrected effective model are on NAVD88 datum. 

4.2.1 Cactus Road at Lower El Mirage Wash 

The existing Cactus Road crossing consists ofthree 24" culvert pipes and an elevated dip section at Lower 

EI Mi rage Wash. Supplemental survey data was obtained to define the culvert crossing and overtopping 

cross section at Cactus Road . This data was utilized to add the existing culvert crossing to the corrected 

effective HEC-RAS model. Pictures of this crossing are provided in Appendix E3 . 

Field inspection and survey data for this crossing reveal the overtopping control section is located 

between the roadway pavement and the upstream culvert headwall. The overtopping elevation is 1114.0. 

The elevated dip section in Cactus Road is lower than the overtopping control section . 

Hydraulic analysis of this culvert shows that it passes about 80 cfs below the roadway . It is estimated that 

the existing condition without CIP 100-yr event is approximately 500 cfs at Cactus Road . 
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4.2.2 El Mirage Road at Lower El Mirage Wash 

® Flood Control District of 
Maricopa County 

The existing EI Mirage Road crossing consists of a double lO-ft wide by 3-ft tall (2-10'x3') concrete box 

culvert and an elevated dip section at EI Mirage Wash. Supplemental survey data was obtained to define 

the cu lvert crossing and overtopping cross section at EI Mirage Road . This data was utilized to add the 

existing culvert crossing to the corrected effective HEC-RAS model. Pictures ofthis crossing are provided 

in Appendix E3 . 

Field inspect ion and survey data for the basin at this crossing reveal the overtopping control section 

con sists ofthe culvert inlet headwall and a raised graded perimeter. The control section (overtopping 

elevat ion is 1111.7) is located northwest of the roadway dip section and is higher than the EI Mirage Road 

dip section. Th is configuration is shown on Figure 3 and reveals the inlet headwall and raised perimeter 

must overtop before runoff discharges across EI Mirage Road from the West Cactus Basin. 

An existing fence crosses LEMW about 100-ft east of EI Mirage Road. The existing fence foundation is 

elevated about two feet above the wash bottom and about two feet above the culvert invert creating a 

backwater upstream to the roadway crossing. The fence is not a flood control structure, and is subject to 

failure. In fact, during the January 2010 storm, part of the north channel bank was undermined at the 

fence crossing. The backwater effects of the existing fence were not modeled in the corrected effective 

HEC-RAS model per FCDMC direction. When neglecting the fence, the existing EI Mirage Road culvert 

capacity is about 430 cfs before overtopping occurs . It is estimated that the existing condition without CIP 

100-yr event is 200 cfs at EI Mirage Road . 

4.2.3 Park Place at Lower El Mirage W ash 

The existing Pa rk Place culvert crossing consists of a four barrel10-ft wide by 3-ft tall (4-10'x3 ' ) concrete 

box culvert . Supplemental survey data was obtained to define the culvert crossing and overtopping cross 

sect ion. The cu lvert geometry was added to the corrected effective HEC-RAS model. Survey points, 

modeled cross section locations and structure elevation data near the Park Place culvert are shown on 

Exhi bit F7 . Pictures ofthis crossing are provided in Appendix E3 . 

Field inspection and survey data of this area indicate both outside barrels are partially blocked . This 

appears to be a result of sloughing bank material. The existing box was modeled as a four barrel box 

culve rt. The two inside barrels were modeled as 10'x3' cells and the outside two barrels were modeled as 

3' x3' cells. In this condition, the existing box culvert passes about 300 cfs, without overtopping. With the 

water surface elevation (WSEL) capped at 1.0 feet below existing finish floor elevations at this location, 

the structure ca pacity is reduced to 270 cfs. The existing condition without CIP 100-yr event at Park Place 

is 200 cfs. 
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Lower EI M irage Wash, Design Concept Report 
Phase 1-Analysis and Recommendations 
SUMMARY REPORT for Phase 1 

~ Flood Control District of 

\!;;/;sI Maricopa County 

The base flow at th is location is from recirculation of the golf course ponds / water hazard . According to 

the maintenance manager, the maximum pumping rate is 0.8 cfs (500,000 gallons per day) . The base flow 

was not included in the corrected effective HEC-RAS model. 

4 .2.4 Golf Cart Path at Lower El Mirage Wash 

There is a golf cart path bridge crossing of Lower EI Mirage Wash about 700-ft downstream of Park Place . 

This crossing is adjacent to existing vacant lots with building pads. Supplemental survey data was 

obtai ned and utilized to define the golf cart path bridge crossing . This data was added to the corrected 

effective HEC-RAS model. Pictures of this crossing are provided in Appendix E3 . 

Inspection of the detailed mapping and HEC-RAS modeling reveal the bank to bank capacity near this 

location is more than 300 cfs. The bridge restricts the flow capacity of the wash . The conveyance capacity 
under the bridge is about 130 cfs. The corrected effective HEC-RAS model shows that 300 cfs stays within 

the golf course at the restriction caused by the bridge. The existing condition without CIP 100-yr event at 

this location is 200 cfs. The detailed mapping and modeled cross sections for this bridge are reproduced 

on Exhibit F7 . 

4.3 Existing Channel Capacity 

There are several geometric features that restrict the channel capacity of Lower EI Mirage wash through 

Pueblo EI Mirage. These existing geometric features were incorporated into the corrected effective HEC­

RAS model. Multiple discharges were evaluated . It was determined that the existing Park Place culvert in 

com bination with existing finish floor elevations provide the limiting capacity for the study reach . The 

exist ing capacity of Lower EI Mirage Wash through Pueblo EI Mirage is 270 cfs. Discharges of 270 cfs or 

less wi ll safely pass through Pueblo EI Mirage while providing one foot or more of freeboard beneath 

existing finis h floor elevations. 
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Lower EI M irage Wash, Des ign Concept Report 
Phase 1 - Analysis and Recommendati ons 
SUMMARY REPORT for Phase 1 

5.0 STORM EVENT OF JANUARY 21,2010 

® Flood Control District of 
Maricopa County 

Several storm event s occurred the third week of January 2010. As a result, the FCDMC requested 

measurement and estimation of the observed storm event. The FCDMC collects and maintains rainfall 

gage data . There are two gages located in the vicinity of this watershed: Gage No . 5500 and Gage No. 

5410. Gage No . 5410 is located a quarter mile west of Northern Avenue and Litchfield Road . Gage No. 

5500 is locat ed at t he Grand Avenue Bridge over the Agua Fria River. Both gages recorded rainfall on 

January 19th and again on January 21st
. The largest rainfall event occurred on January 21,2010. 

5.1 Measured high water observations 

As documented in t he Progress Meeting Number 1 minutes, Mr. Lance Calvert, City of EI Mirage Public 

Works Directo r, reported that both Cactus Road and EI Mirage Road were overtopped due to this storm 

eve nt. Two additio nal observations along Waddell Road were reported . The first observation was that 

Waddel l Road was dry near the railroad crossing . The second observation was of Waddell Road 

overtopping near 137th Avenue which is % miles west ofthe railroad crossing. Photographs ofthe 

observation at Cactus Road are reproduced in Appendix E3 . No other photographs were provided. Survey 

crews f rom t he FCDMC met AZTEC on January 29 th
, 2010 to survey several locations and obtain high water 

data. 

5.1.1 Observed high water marks in support of hydrologi c review 

Dysa rt / Waddell/ Ra ilroad : 
A distinct debris line located within the subdivision drainage retention basin, located northwest of the 

Dysart / Waddell int ersection (City of Surprise) was observed . The measured high water elevation was 

1145.93. FCDMC survey crews went back to this location at a later date to measure the top bank or 

sidewa lk elevation (whichever is higher) along Waddell Road, going west from Dysart. The elevation 

profi le shows that runoff in excess of the sto rage area w ill overtop Waddell Road several hundred feet 

west ofthe Railroad. 

Wadde ll/13i h Avenue : 
A dist inct debris line was observed at an elevation indicating that Waddell Road had been overtopped, 

confirming the City of EI Mirage's observation . This elevation was not surveyed . 
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5.1.2 Observed high water marks in support of discharge estimation 

Cactus Road at Lower EI Mirage Wash : 

Flood Control District of 
Maricopa County 

A disti nct debris line was observed within the overtopping control section of the Cactus Road crossing. 

The debris line was also observed along both banks of the wash. The average measured high water 

elevat ion w ith in the overtopping control section at Cactus Road was 1115.56. 

West Ca ctus Basin : 
A distinct debris line located within the existing West Cactus Basin was observed. Measurements were 

taken at locations south of Cactus Road and west of EI Mirage Road. The average measured high water 

elevation w ith in West Cactus Basin was 1111.30. 

Golf Ca rt Path Bridge: 
The golf cart path bridge is located about 730-ft downstream of park place. A distinct debris line located 

at the upstream side of the bridge was observed on both sides of the wash . The average measured high 

water elevation at the golf cart path bridge was 1100.7. 

5.2 Estimation of discharge corresponding to high water observations 

AZTEC was asked to use the high water mark survey data to calibrate/verify the HEC-RAS model results at 

three locations. 

The observed event discharges were reported from the corrected effective HEC-RAS model. At each 

location, the discharge corresponding to the observed WSEL was determined by trial and error. Once the 

observed WSEL was reproduced by HEC-RAS, the resulting discharge was recorded . The results of the high 

water observations and corresponding magnitudes of flow are provided in Table 5.1. 

TABLE 5.1 - Summary of observed storm event 

Observed event lOO-yr 

location Measured Estimated Q Q 
WSEl (ft) (cfs )1 (cfsf 

Cactus Road at Lower EI Mirage Wash 1115.6 480 490 

EI Mirage Road at Lower EI Mirage Wash 1111.33 4004 200 

Golf Cart Path located D/S of Pa rk Place 1101.1 200 200 

Notes: (1) From HEC-RAS model corresponding to observed WSEL. 
(2) Existing condition 100-yr discharge, using the without CIP HEC-l model (WTEOla) . 
(3) High water from West Cactus Basin level pool. Evidence of road overtopping was not found . 
(4) Estimated discharge for culvert when neglecting backwater effects from existing fence. 
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5.2.1 Observed WSEL and estimated discharge at Cactus Rd. 

Flood Control District of 
Maricopa Cou nty 

When comparing discharges resulting from observed WSEL values to the existing condition without CIP 

100-yr peak discharge values, there is good correlation at Cactus Road . 

5.2.2 Observed WSEL and estimated discharge at El Mirage Rd 

The observed high water elevation of 1111.3 was measured within the basin level pool at an elevation 

about 0.4 feet below the overtopping weir crest . On January 29, 2010, evidence of debris on or near the 

road way dip section was not found . The culvert discharge corresponding to the observed inlet headwater 

indicates about 400 cfs will pass through the culvert when backwater effects are ignored, i.e. inlet control 

only. 

5.2.3 Observed WSEL and estimated discharge at Golf Cart Path Bridge 

When comparing discharges resulting from observed WSEL values to the existing condition without CIP 

100-yr peak discharge values, there is good correlation at the Golf Cart Path Bridge. 

5.3 Observed Storm Event Conclusions 

Comparison of observed values to the LEMW DCR existing condition without CIP discharges (WTE01a) 

showed close correlation at Cactus Road and the Golf Cart Bridge . Both locations were easily modeled 

with no significa nt complications. The measured water surface elevations and corresponding estimated 

discharges at these two locations closely matched the hydraulic modeling efforts for Phase 1. The close 

correlation supports validity of modeling efforts fo r LEMW DCR . 

Close correlation was not found at the EI Mirage Road culvert crossing . This is due to backwater effects 

caused by the Pueb lo EI Mirage fence . The backwater is difficult to accurately reproduce and attempts to 

do so could produce misleading results. Fence failure was observed on January 29. Pictures ofthe fence 

failure are shown in Append ix E3 . Removal of the hydraulic restriction caused by the fence will improve 

both the wash capacity and West Cactus Basin discharge hydraulics. 
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6.0 RECOMMENDATIONS FOR PHASE 2 

Flood Control Dist rict of 
Maricopa County 

The ma in object ive of this study (Phase 1) was to document the existing condition flood hazard within the 

study reach. The analyses provided herein indicate minimal risk for 100-yr event flooding of existing 

st ructures with in Pueblo EI Mirage. 

Accord ing to the effective FEMA Special Flood Hazard (SFH) Zones and 2009 aerial mapping, at least 5 

existing structu res fall within the effective floodway and at least 30 structures lie within the effective 

floodpla in (Zone AE) . The results of Phase 1 indicate most, if not all of these structures could be 

successfu lly removed from effective FEMA SFH Zones. Additional study during Phase 2 is needed to 

document the corrected effective floodway / floodplain . 

List of recommendations in support of Phase 1 goals: 

1) File fo r a FEMA LOMR to remove 35+ structures from existing SFH based on existing conditions 

with CIP (WTEC01a) as modified resulting from the Phase 2 study. 

2) Determine proposed CIP projects for Lower EI Mirage Wash . Some of the elements will be studied 

t hro ugh alternative analysis . Use the existing cond it ion with CIP HEC-l and revise/verify to 

account for some or all of the following : 

a. Planned CIP along Waddell Road . 
b. Preferred alternative for Cactus Road culvert and roadway improvements. 
c. Preferred alternative for West Cactus Basin grading improvements and corresponding 

outlet culvert improvements under EI Mirage Road . 
d. Preferred alternative for EI Mirage Road box culvert, and any downstream improvements. 
e. EI Mirage Road improvements by MCDOT. 

List of additional recommendations: 

1) Partne r with City of EI Mirage to improve Cactus Road and available storage . This allows West 

Cact us Basin to utilize existing storm water storage within the City's drainage easement north of 

Cactus Road or possibly reduce the peak inflow to West Cactus Basin . Approximately 15 acre-ft of 

level pool storage exists above elevation 1107, north of Cactus Road. 

2) Part ner with Pueblo EI Mirage to re-grade the LEMW from EI Mirage Road to the existing Pueblo EI 

Mirage fen ce. A secondary goal is the elimination or reduction ofthe hydraulic restriction caused 

by the Pueblo EI Mirage fence across LEMW by reconstructing the fence. 
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~ Flood Contro l District of 

~ Maricopa County 

3) Consider lowering the EI Mirage Road culvert by about 2 feet . This should be considered jointly 

with the previous recommendation . This option provides gravity drainage for the entire West 

Cactus Basi n. However, several hundred feet of Lower EI Mirage Wash will need to be regraded . 

The grading improvements should daylight north of the existing golf course green. Alternative 

analys is du ri ng Phase 2 will provide an appropriate outlet culvert size for this recommendation . 
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A. PROJECT DESCRIPTION 
1.0 GENERAL DESCRIPTION 

1.1 The es timated peak flows within the Lower El Mirage Wash have been reduced 
due to the revised hydrology completed in the Loop 303/White Tanks Area 
Drainage Master Plan Update (AD MPU) - Area H ydrologic Analysis (AHA). 
The City of El Mirage submitted a request to the Flood Control District of 
Mari copa County's (DISTRlCT) Capital Improvement Program Prioritization 
Process for a detention basin at the southwest corner of Cactus Road and E l 
Mirage Road to alleviate the flooding problems downstream in Pueblo EI 
Mirage and upstream at Cactus Road. Pursuant to the City's request, the District 
is procuring the services of a consulting engineering firm to perform a stud y 
evaluating the need for the basin and possibly to identify items for study in a 
future phase of this project, if necessary. 

2.0 PURPOSE 

2.1 This study is broken into two phases. The first phase will analyze whether the 
new flows still create a flooding hazard along the wash and recommend if 
fu rther alternatives analysis is needed or if a Letter of Map Revision (LOMR) is 
needed to revise the current fl oodplain delineation. The second phase, which 
will be conducted under a second assignment, wi ll perform the 
recommendation as agreed upon by the DISTRICT. 

3.0 STUDY AREA AND LOCATION 

3.1 Lower E l Mirage Wash is located in the City of E I Mirage from the Agua Fria 
River just north of the Peoria Avenue alignment northwest toward Waddell 
Road. 

1-10 

N 

) 

Location Map 
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50 

Figure 1: Location Map 
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Lower El Mirage Wash 
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Figure 2: Project Area 

4.0 PARTICIPANTS 

Study participants include the DISTRlCT, the City of El Mirage, and AZT EC E ngineering, 
(CO NSULTANT). Coordinati on with the fo ll owing organizations is expected for 
information and input into the study: 

The CONULTANT shall coordinate with the following representatives: 

Ms. Valerie Swick, E.I.T., P.H., CFM 
Project Manager 
Flood Control District of Maricopa County 
(602) 506-2929 

Mr. John Holmes 
Project Hydrologist 
Flood Control District of Maricopa County 
(602) 506-3320 

Lance Calvert, P.E. 
Public Works Director/City Engineer 
City ofEI Mirage 
(623) 876-2971 
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B. 

5.0 TIME 

5.1 The CONSULTANT shall complete the project within one hundred twenty (120) 
calendar days from the Notice-to-Proceed (NTP) date. 

6.0 OUT OF SCOPE ITEMS 

6.1 Should the CO SULTANT believe that DISTRlCT staff, or any partner agency 
staff, is requesting the CONSULTANT provide work that is not within the scope 
of the contract documents, the CONSULTANT must notify the DISTRICT 
Project Manager immediately in writing and describe the work which the 
CONSULTANT believes is out-of-scope. Such notification shall be provided to 
the DISTRICT Project Manager prior to the commencement of any such out-of­
scope work. 

PROJECT COORDINATION 

1.0 SCHEDULE 

l.l The CONSULTANT shall prepare a project schedule. The project schedule 
outline shall be consistent with the numbering and tasks defined in this scope of 
work (SOW) and the fee proposal. The project schedule shall be prepared in 
Microsoft Project and delivered electronically and in hard copy to the DISTRlCT. 
The CONSULTANT shall update the project schedule as necessary to keep it 
current. The CONSULTANT shall provide new electronic and paper copies of 
the schedule to reflect revisions and updates. 

1.2 The CONSULTANT shall prepare a significant events calendar that shows, at a 
minimum, general schedule for Stakeholder meetings, and submittal milestones. 
The CONSULTANT shall update the calendar as necessa ry to keep it current. 

1.3 The CONSULTANT shall provide to the DISTRlCT, in the project schedule, a 
three (3) week review period for each schedule submittal. 

2.0 INVOICES 

2.1 The CONSULTANT shall submit an estimate of the projected monthly billings 
for the entire project at the Kick-Off meeting and update monthly thereafter to 
be submitted to the DISTRlCT Project Manager with each monthly invoice. 

2.2 The CONSULTANT shall submit month ly invoices that reflect work completed 
during the invoice period. Invoices will be consistent with the tasking of the 
SOW, project schedule, fee proposal and projected billing. Invoices will show 
percent complete, billed, and remaining by task and for the total work 
assignment. A draft copy of invoices will be provided electronically for the 
DISTRlCT Project Manager's review. The CONSULTANT shall submit hard 
copy of invoices to: 
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Accoun ts Payable 
Flood Control District of Maricopa County 
2801 Wes t Durango Street 
Phoenix, Arizona 85009 

The CONSULTANT shall provide a electronic copy of invoice submittals to the 
DISTRICT Project Manager. 

3.0 PROJECT MANAGEMENT 

3.1 The CONSULTANT Project Manager shall attend all meetings as required by the 
DISTRICT. The CONSULTANT Project Manager shall coordinate with the 
DISTRICT on all Stakeholder meetings; and shall keep the DISTRICT Project 
Manager info rmed and keep a reco rd of all coordination with outside agencies 

and other affected parties. 

3.2 Progress/ status reports including past thirty (30) days activity, next thirty (30) days 
activity, percent complete for each task, and projected monthly billings will be 
electronically deli vered to the DISTRICT's Project Manager no later than the 
first of each month . 

4.0 PROJECT COORDINATION 

5.0 

4.1 The CONSULTANT shall schedule project coorclination meetings with the 
DISTRICT, as detailed in C.3.4. The CONSULTANT shall provide draft 
agendas for all meetings to be reviewed by the DISTRICT's Project Manager. 
The CONSULTANT is responsible for the preparation of minutes of all 
meetings and to deliver draft meeting minutes within one (1) week after of 
meetings. Coordination mee tings shall also include Stakeholders and shall be 
used as an opportunity for Stakeholder input on the alternatives analysis process 
or other aspects of the project as needed. 

REPORTS 

5.1 All reports or documents shall be submitted to the DISTRICT for review in draft 
form. The DISTRICT will have a three (3) week review period . Upon receipt of 
review comments, the CO NSULTJ\NT shall incorporate appropriate revisions to 
complete the report, and submit written responses to each comment to expedite 
the fin al review. 

5.2 Calculated discharge values will be reported to the nearest whole number between 
1.0 and 10 ft3 Is , to the neares t ten cubic feet per second between 10 and 1000 
ft3 / s, and to the nea rest 100 ft3 Is for calculated discharges greater than 1000 
ft3/ s. For example, 10,250 cfs should be reported as 10,300 cfs. 
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C. TASKS 

1.0 DATA COLLECTION 

1.1 The CONSULTANT shall collect, review and document the exis ting studies and 
other reports pertinent to the project from the DISTRICT, the City of El Mirage, 
va rious landowners and developers, and other sources for the study area. 
Data/ reports to be collected will include materials relevant to the project such as: 
previous hydrology and hydraulics studies and computer models completed 
within the study area. The data collection effort will focus on obtaining the most 
current information in association with the Loop 303/White Tanks ADMPU -
Area Hydrologic Update (AHA). The CONSULTANT shall provide a li st 
summarizing the collected data in the data collection portion of the Summary 
Report. 

The following is a list of documents that the DISTRICT will provide as available to 
the CONSULTANT in electronic format: 

Hydraulics models (H EC-2) of delineation of Lower El Mirage Wash from 
\'(!hite Tanks/ Agua Fria ADMP. 
Work maps of the Lower El Mirage Wash floodplain delineation. Sheets 10 
and 18 of the White Tanks/ Agua Fria ADMP. 
Westpoint Towne Center Final Drainage Report, plans/drawings for existing 
storm water storage facility located at Greenway & D ysart. 
Waddell Road Improvements CAR fIles Including HEC-l models by HDR. 
Waddell Road Improvements CAR - Addendum by Prestige Engineering 
including HEC-l models. 
West Cactus D etention Basin & Channels Project CAR. 
FCDMC approved H EC- l Models - update of HDR models. 
G IS Files - HDR ftIes: with & without CIP: drainage basins, drainage path, 
existing and future land use, soils database. 
CAD Files - HDR ftles: drainage basins - w/ and w / 0 CIP, HEC-l 
schematics w/ and w/o CIP, major basin splits - w/ and w/o CIP. 
HEC-l Schematics - HDR Existi ng/Existing w /CIP pdfs. 
Drainage Basins - HDR Existing/Existing w/CIP pdfs. 
Municipality maps pdfs. 
Volume 1 - Final Hydrology Report by HDR. 
Volume 6 - Cross-section D ata for Sub-watershed D - HDR fIles. 
Landscape character data from the White Tanks ADMPU - AHA for this 
study area. 
Landscape character data collected after the ADMPU - AHA for this study 
area. 

1.2 T he CONSULTANT shall identify, and compile a list of existing hydrologic and 
hydraulic studies and models for the Study Area that wiJJ impact the drainage 
facilities within the Study Area. The list o f previous studies shaJJ be included in 
the D ata Collection Memo. 
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1.3 T he CONSULTANT shall review the hydrologic function of the existing 
detention basin at D ysart Rd. and Greenway Rd and its impact on the Lower El 
Mirage Wash south of Cactus Road. The review will consist o f a site visit and a 
qualitative assessment o f the basin's function. The intent of the assessment is to 
determine if the basin should be included or excluded from the model. If it is 
determined that the basin does provide a hydrologic function, then the qualitative 
assessment will be used to determine if modifications to the hydrologlc model 
will be required in Phase 2 of this study. 

1.4 The CO N SULTANT shall make at least two (2) site visits to become familiar with 
existing conditions and to facili tate the preparation of an inven tory o f the exis ting 
drainage facilities within the hydraulic study area. The hydraulic study area is 
defined as the reach of Lower El Mirage Wash between the Agua Fri a River and 
several hundred fee t upstream of Cactus Road. The inventory shall be included 
in the Data Collection Memo. The CONSULTANT shall coordinate with the 
DISTRICT Project Manager for the site visi ts. 

1.5 T he CO NSULTANT shall develop a D ata Collection Memo that shall li st relevant 
documents, plans, reports, a drainage facilities inventory and o ther items coUected 
since completion of the ADMPU - AHA for the Study Area. 

2.0 BASELINE HYDROLOGY AND HYDRAULICS 

2.1 T he CONSULTANT shaU extract Area D , H EC-1 hydrologic models from the 
Loop 303/White T anks ADMPU - Area H ydrologic Analysis (2009). Review 
and concurrence shall be limited to ro uting operations within the study area. 

2 .2 CO NSULTANT shall convert the Lower El Mirage Wash fl oodplain hydraulic 
model from H EC-2 to H EC-RAS. The HEC-RAS model will become the basis 
fo r determination of existing condi tion flooding. As such, the following revisions 
are an ticipated: 

- Review of existing condi tion parameters 
- Veri fy HE C-RAS results match H EC-2 results 

2 .3 T he CO SULTANT shall ru n the Lower El Mirage Was h floodplain hydraulic 
model with the fl ows as determined by the ADMPU - AHA to determine the 
floodplain elevations within Pueblo El Mirage. The resul ting fl oodplain will be 
marked on the existing floodplain work maps . CAD and /or GIS m apping of the 
resulting floodplain will be undertaken during Phase II , if warranted. 

2.4 T he CONSULTANT shall run the Lower El Mirage Wash floodplain hydraulic 
model to determine the flow at which the mobile homes within Pueblo El Mirage 
are no longer in a flood hazard . 

2 .5 T he CONSULTANT shall prepare a report documenting the resul ts o f the 
hyd raulic model and the recommendation fo r either a revised fl oodplain 
delineation o r alternatives analysis fo r a plan to mitigate the flooding hazard. 
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D. 

3.0 MEETINGS 

3.1 The CONSULTANT shall be responsible for the preparation and printing of all 
the graphic displays for the meetings, not to exceed two (2) large scale graphics. 

3.2 The CONSULTANT shall provide a draft agenda for all meetings to be reviewed 
by the DISTRICTs Project Manager. 

3.3 The CONSULTANT shall be responsible to reco rd minutes for all meetings and 
provide a draft copy to the DISTRICT Project Manager within one (1) week. 
The CONSULTANT shall document all opportunities, concerns and comments 
received. 

3.4 The CONSULTANT shall attend no more than six (6) project coordinati on 
meetings to b e held w ith District staff. The first m eeting s hall act as th e lZick­

Off meeting. The remaining meeting shall be scheduled as needed. The 
Stakeholders shall be invited to all meetings. Cross-reference to section BA.1. 

3.5 The CONSULTA T shall attend up to three (3) additional project meetings as 
directed by the DISTRICTs Project Manager during any stage o r task identified 
in this process. 

DELIVERABLES 

1.0 DOCUMENTATION 

The CONSULTANT shall develop the following documentation for this Phase 1 
Study: 

1.1 Telephone contacts and personal contacts made during the course of the project. 
This information will be submi tted in an appendix of the Summary Report. 

1.2 Meeting agendas and minutes . This information will be submitted in an appendix 
of the Summary Report. 

1.3 Data Collection Memo. This information will be submitted in DRAFT form at 
the end of the D ata Collection task. District comments will be resolved and 
included in the Final D ata Collection Memo as part of the DRAFT Summaty 
Report in an appendix. The Final D ata Collection Memo will not be submitted 
as a standalone document. 

1.4 Summaty Report: The CONSULTANT shall prepare a Summary Report for Phase 
1 (Analysis and Recommendations) of the Lower EI Mirage Was h DCR. This 
report shall include an executive summary, documentation of all the plans, 
reports, maps, and documents collected for this project, any 
findings/ recommendations, and any issues that need further investigation. The 
CONSULTANT shall base the Report on the following sugges ted table of 
contents: 

Executive Summaty 
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In troduction 
• Project Area 
• O verview 
• Need and Purpose 
• Scope 

D ata Collection 

Hydrology 
Existing Condi tions 
Future Condi tions 

H ydraulics Analysis resul ts fro m the revised model 

Phase 2 Recommendation 

APPENDIX 
• D ata Collection Memo 
• Project Exhibits 
• Project Contacts 
• Meeting Agendas and Minutes 

H ard copy outpu t of H ydrology 
• H ard copy outpu t of H ydraulics 

Digital data CD 

T he Lower E l Mirage Wash D CR - Phase 1 (Analysis and Recommendations) 
Summary Report shall be submitted to the District in DRAFT format. The 
DISTRI CT shall provide written comments to the CONSULTANT within three 
(3) weeks. Upon receipt o f DISTRICT comments, the CON SULTANT shall 
resolve and incorporate DISTRICT comments into the summary report. The 
CONSULTANT will then issue The Lower El Mirage Was h D CR - Phase 1 
(Analysis and Recommendations) Summary Report. 

1.5 T he CONSULTANT shall p repare and deliver to the DISTRICT fo r review fi ve 
(5) hard copies of all submi ttals. Upon completion of the project, the 
CONSULTANT shall also deliver a separate CD containing electronic copies o f 
the report and all exhibits in PDF format and a CD contai ning the models and 
documents/ graphics/ drawings in the original format in which the documents 
were developed. 

2.0 EXHIBITS 

2.1 Exhibits shall be ll x17 and/ or 24"x 36" color plots unless o therwise indicated in 
this scope of work. T he DISTRICT will provide mounting as necessary. 

Contract FCD 2008CO 14 
Scope of Work 
Assignment No. 2 

Page 9 of9 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EXHIBIT A 

SCOPE OF WORK for CO#l 

Contract FCD 2008COl4 
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Design Concept Report 
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A. OVERVIEW 
Progress Meeting No.1, held 26 J anuary 2010, identi fi ed four additional work tasks. The 
four additional work tasks and corresponding scope o f services are included herein. These 
items constitute the basis of change order requested for change order number 1. 

The results of these additional work items will be incorporated into the Phase 1 D esign 
Concept Report. The duration and project schedule for Phase 1 are anticipated to be 
extended as extra time for supplemental survey and subsequent analysis of data are 
required. 

B. ADDITIONAL WO RK TASKS 

1.0 Supplemental Ground Survey and Revisions to Topographic M apping 

This task requires additional survey for: the existing West Cactus Basin including high water 
mark measurements from recent storm events and cross sections of hydraulic control 
sections. Several storm events occurred during the week of 1/17/2010 through 1/ 24/2010. 
It was agreed during the progress meeting immediately after the storms that a high water 
mark survey should be conducted to es timate the peak flows at various watershed locations. 
Survey results would also provide a basis to calibrate and check the H EC-RAS model at 
control sections. 

It was agreed to survey high water marks at several control sections along th e Lower E l 
Mirage \'{!ash. T he control sections identified were: Cactus Road crossing and culverts; E l 
mirage Road and culverts, Park Place crossing culverts and a golf cart path crossing of the 
wash downstream of Park Place. 

FCDMC survey crews will perform the ground survey and will supply raw survey data (X, 
Y, Z coordinates) to AZTEC. The data will establish the existing condition baseline for 
this project either by incorporation of the new survey data or the use of the new survey data 
to verify the accuracy of previous information. The data will also be used to estimate peak 
flows that occurred during the recent storms, to calibrate the HEC-RAS model and verify 
or refine the stage-storage curve for the \'{!est Cactus Basin. 

1.1 Survey D ata Collection: AZTEC agreed to two additional site visi ts to provide 
direction to the field crews as needed to identi fy the high water marks, West 
Cactus Basin geometry and control sections required to complete the survey. In 
addition to the basin and high water marks, the following control sections are 
being surveyed: 

• Cactus Road crossing over E l Mirage Wash 
• E l Mirage Road culvert and crossing. 
• Golf cart path crossing downstream of Park Place . 

The control sections are locations within the watershed that may act as a weir during a 
given range of flows. A weir section and high water mark provides for a direct calculation 
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of the peak flow rate at that location. The control section geometry will be hard coded into 
the HECRAS model to strengthen the accuracy of the floodplain modeling. 

1.2 Surface Model for West Cactus Basin from New Survey D ata: AZTEC will 
develop an existing condition basin area surface model. The surface model will 
be compared to existing topographic data. The existing condi tion HEC-1 model 
(WT1 E01) provides a stage-storage-discharge operation to represent existing 
conditions at West Cactus Basin. Because the model does not appear to 
accurately represent exis ting conditions, verification of the data is warranted. 

1.3 Revised Surface Model: The surface model created in Task 1.2 will be compared 
to existing topographic data. A revised surface model will be developed using 
one of the following sources: (1) current aerial mapping; (2) survey data from 
the 2004 "West Cactus D etention Basin and Channels Project CAR"; (3) new 
survey data obtained from FCDMC Survey crews in January 2010; (4) a 
combination of 3 and either 1 or 2. 

2.0 HEC-l Routing Revisions for the Existing West Cactus Basin 

2 .1 Stage-Storage-Discharge Rating Curves: AZTEC will use the updated surface 
model created in Task 1 to develop a new stage-storage rating curve. Survey 
data collected at El Mirage Road will be utilized to establish an exis ting 
condition stage-discharge rating curve. Modeling of the newly developed 
existing condition stage-s torage-discharge data will be incorporated into the 
WT1E01 HEC-1 model. 

It is anticipated that the existing condi tion with CIP model, WT1EC01, stage­
storage-discharge data for the improved basin will be revised during Phase 2. 

3.0 Update HEC-RAS model and Work M ap s using new ground survey 

The base hydraulic model for this project consists of the 1992 H EC-2 model. T he model 
does not include culvert data for Cactus Road, E l Mirage Road, or any crossings within 
Pueblo E l Mirage. The District requested that this information be included in th e Phase 1 
floodplain analysis using HEC-RAS. Addi tional survey data supplied by the District survey 
crews will allow AZTEC to incorporate these features into the Phase 1 analysis . 

3.1 Update HEC-RAS: Update the existing condition H EC-RAS modeling to 
include the results of the survey data collected at all three of the locations listed 
in Task 1.1 above. 

3.2 Update Work Maps: The existing condition floodplain, resulting from the 
updates listed above, will be marked on the existing floodplain work maps. 
CAD and/ or GIS mapping of the resulting floodplain will be undertaken during 
Phase 2, if warranted. 
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4.0 Estimation of Peak Discharges and HEC-RAS Calibration based on ground 
survey of recent storm events. 

AZTEC was asked to use the high water mark survey data to calibrate the HEC-RAS model 
at a few select locations. This effort is not intended to be a detailed study or a 
comprehensive effort to calibrate the model throughout the project area. There is 
insufficient detail available to accomplish that. Nor will there be any attempt to calibrate any 
of the hydrology models. 

4.1 Hydraulic Analysis: Hydraulic analysis will be performed using the control 
sections as critical sections. Three control sections will be analyzed to attempt to 
ascertain the approximate peak flow rate that occurred at those locations. 

4.2 Coordination Meeting: Coordination and meeting time with FCD staff will be 
required to finalize the calibration efforts. An additional team meeting is 
anticipated to discuss results and receive direction from the District. 

4.3 HEC-RAS Caljbration: HEC-RAS calibration will be performed using the 
results from task items 3.1 , 4.1, and 4.2. AZTEC will use the results to " tune" 
the HECRAS model such that the water surface model from Cactus Road 
through the Pueblo El Mirage subdivision is reasonably close to the results of 
the modeling at the control sections. 

4.4 Documentation of results: analysis and results will be added to a section in the 
DCR. 
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A TEC 
4561 East McDowell Road 
Phoenix, AZ 85008-4505 
phone: 602-454-0402 

Technical Memorandum .. ' , '1~ , €)" 
Lower EI Mirage Wash DCR • U ' 

TYPSA Group www.az.t ec.U$ fax: 602-454-0403 
www.typsa.CS 

To: Valerie Swick, Flood Control District of Maricopa County (FCDMC) 
Project : FCD 2008C014, Work Assignment No. 2 

Lower EI Mirage Wash DCR, Phase I - Analysi s and Recommendations 
Subject: Data Collection Memorandum 

From : David T. Phelps 

INTRODUCTION: 

Page 1 of 4 . . ' 

Date : 5/27/2010 

This memorandum summarizes the data collection effort relevant to thi s project . Phase 1 of the Lower EI M irage Wash 
DCR requires an evaluation of existing condition floodin g within the Pueblo EI Mirage development, which is located east 
of EI Mirage Road. First , mapping and supplemental survey dat a used for this project are listed below. After that, 
background info rmat ion from previous studies is provid ed. Following that, a listing of the documents and electronic data 
collected for th is project is provided in Table 1. Drainage structures located within the study reach are provided in Table 
2, 

MAPPING and SURVEY DATA: 

The following is a listing of mapping and/or supplemental survey data used for this project: 

White Tanks / Agua Fria ADMP 

Mapp ing : 
Flight date: 

1 inch = 400 feet, with a 2-foot contour ind ex (FCDMC, 1991). 
Decem ber 1989 and February 1990 aerial s. 

Horizontal Datum: St ate plane NAD27, Arizona Central, International Feet. Data projected to NAD83 by FCDMC 
using Arc/Info (ESRI) . 

Vertical Datum : National Geodetic Vertical Datum of 1929 (NGVD29). 

West Cactus Detention Basin and Channels Project CAR 

Mapping: 1 inch = 400 feet, with a 2-foot contour index (FCDMC, 1991). 
Flight date: December 1989 and February 1990 aerials. 

Datum: Same as White Tanks / Agua Fria ADMP (FCDMC, 1991). 

Supplemental Survey: Additional survey data obtained using comb ination GPS and conventional level (FCDMC, 2004) . 
Horizontal Datum: North American Datum of 1983 (NAD83). 

Vertical Datum: National Geodetic Verti ca l Datum of 1929 (NGVD29). 

Loop 303 / White Tanks ADMPU-AHA (2009) 

Mapp ing: Varies - documented by the ADMPU-AHA (2009) data col lection memo (FCDMC, 2008). 
Flight dat e: Varies - document ed by the ADMPU -AHA (2009) data collection memo. 

Horizontal Datum: Varies - documented by the ADMPU -AHA (2009) dat a col lection memo. This study area appears 
to be stat e plane NAD27, Arizona Central, International Feet. Data projected to NAD83 by 
FCD MC using Arc/Info (ESR I) . 

Vertical Datum : Va ries - documented by the ADMPU -AHA (2009) dat a collection memo. This study area appears 
to be National Geodetic Vertical Datum of 1929 (NGVD29). 

FCDMC supplemental survey data collected January 2010 

Phase 1 Mapp ing : West cactus basin existing surface developed from January 2010 survey data. 

Supplemental Survey: Additional Survey data obtained using combination GPS and conventional level. 

Horizontal Datum: North American Datum of 1983 (NAD83), State Plane, Arizona Centra l 0202, Geoid03AZ. 

Vertical Datum : North American Vertical Datum of 1988 (NAVD88). 

R:IPhoenixIProjects\AZ E0913 _FCD _ On-Ca1l102 _ LowerEIMirageWashDCRI T echnicallDrainagelDocu mentslData Collection Memol20 1 00527_ DataColiectMemo .doc 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Data Collection Memorandum Page 2 of 4 

Lower EI Mirage Wash DCR, Phase I - Analysis and Recommendations 

Detailed Mapping for Study Reach 

Mapping : 1 inch = 200 feet, with a 2-foot contour index, wit h mapping coverage limited to t he study area 

(FCDMC, 2010) . 

Flight date : March 22, 2008. 

Horizonta l Datum : North American Datum of 1983 (NAD83), 1992.0 EPOCH - Arizona Coordinate System, 1983 
Central Zone, International Feet. 

Verti ca l Datum : North American Vertical Datum of 1988 (NAVD88). 

HYDROLOGIC BACKGROUND: 

The Final Hydrology Report, Loop 303/ White Tanks ADMPU Area Hydrologic Analysis in Maricopa County, Arizona vl.2 / 
September 2009 (2009 ADMPU) documents the current ra infall runoff response model (HEC-1) for this watershed. 

Generally speaking, the 2009 ADMPU provides a reduction of runoff when compared to prior models. The September 
2009 ADMPU HEC-l models w ere revised by the Flood Control District of Maricopa County on 16 October 2009, and 
constitute the base models utili zed for this project. 

FUTURE CIP ELEMENTS: 

Severa l CIP elements affect the Lower EI Mirage Wash Watershed. Conceptu al plans for these elements are mode led in 
the current "with CIP" HEC-l model to indicate the affect of future ClP projects. Each CIP element is listed below: 

• ADOT SR 303L (Loop 303) 
• Reems Road Channel, north of Waddell Road 

• AT& SF Railroad Channel located adjacent to the rai lroad from Waddell Road to south of t he existing Dysart 
Dra in, to relieve ponding upstream of the rai lroad 

• W est Cactus Basin (previously referred to as the EI Mirage Bas in), a storage bas in that w ill facilitate attenuation 
of Lower EI Mirage Wash runoff passing Cactus Road, before entering Pueblo EI Mirage. 

HYDRAULIC BACKGROUND: 

The most current hydrau lic model for Lower EI Mirage Wash is the orig ina l Federa l Emergency Management Agency 

(FEMA) HEC-2 model completed by WLB in 1992. The HEC-2 model does not contain modeling of any culvert or bridge 

stru ctures and w as utilized to establi sh the base HEC-RAS model. 

Table 1 - Listing of dat a collected 

Data Received 

ID Title or Description Cl ient Author Dat e Data type from Comment 
R.Ol Loop 303 /White Tanks ADMPU FCDMC HDR 9/30/09 Memorandum FCDMC 

Area Hydrologic Analysis in - pdf copy 
Maricopa County, Arizona, 
Draft Data Co llection Memo 

R.02 Loop 303 /White Tanks ADMPU FCDMC HDR Sept 2009 Report FCDMC See ED.01 for 
Area Hydrologic Analysis in - pdf copy latest HEC-1 
Maricopa County, Arizona, - HEC-1 files 
Fina l Hyd ro logy Report, v 1.2 

R:IPhoenixl ProjectslAZE0913 _F C 0_ On-Ca1l102 _ LowerEI MirageWashOCRI T echnica llDrainagel Documentsl Data Collection Memol20 1 00527_ Data ColiectMemo.doc 



I 
I 

Technical Memorandum 
Review of Loop 303 / White Tanks ADMP 2009 update hydrology for Low er EI Mirage W ash 

Page 3 of 4 

I 
Table 1 - Listing of data collected 

Data Received 

ID Title or Descript ion Client Author Date Data type from Comment 
R.03 West Point Towne Center, Final Group Six David July 1996 Drainage Report FCDM C 

I Master / Infrast ruct ure Properties Evans - pdf copy 

Drainage Re port and Ass. 

R.04 West Cact us Dentention Basin FCDMC Stan ley Nov 2004 Alternative FCDMC 

II and Cha nnels Project, Consult . Ana lysis Report 
Candidat e Assessment Report - pdf copy 

(CAR) 

R.OS West Cact us Basin and FCDMC St anley Nov 2004 Survey data FCDMC FCD ca ll No 

I 
Cha nnels Project, Survey Consult. A470.962S 

Report 

R.06 Waddell Roa d Drai nage FCDMC HDR 4/10/09 Alternative FCDMC See ED.Ol for 
Improvements, Ca nd idat e Analysis Report latest HEC-l 

I Assessment Report, Final - pdf copy 
- HEC-l files 

R.07 Two Tab les, one Figure and FCDMC Prestige Aug 2009 Alt ernative FCDMC Do not have 

I 
HEC-l f iles f rom t he analysis entire report 
Addendum to Waddell Road - pdf copy of 2 

Drainage Improvements CAR Tables and 1 Fig. 

R.08 Lower EI Mi rage Design FCDMC Wood/ 3/17/08 HEC-RAS model FCDMC HES- RAS 

I Concept Report Pat el for Lower EI model ignores 

Mirage Wash structures 

R.09 Final Drainage Report for M arwest Hook June 1999 Drainage Report FCDMC Right name, 

Rancho Mirage Group Engin . - pdf copy wrong 

I location 

ED.Ol HEC-l models, Loop 303 White FCDMC FCDMC 10/16/09 HEC-l input and FCD MC Latest update 

Tanks ADMP Update output fi les 

I 
ED.02 HEC-l mode ls, Loop 303 Wh it e FCDMC HDR 8/18/09 HEC-l input and FCDMC Superseded 

Tanks ADMP Updat e output fi les on 10/16/09 

ED.03 HEC-l models, Loop 303 White FCDMC HDR Aug 2009 CAD base f iles FCDMC 
Tanks ADMP Update for watershed 

I ED.04 DDMS data for HEC- l mode ls, FCDMC HDR Aug 2009 DDMS database FCDMC 
Loop 303 White Tanks ADMP fi les 
Update 

I 
ED.OS HEC-l models, Loop 303 Wh it e FCDMC URS 1/14/ 04 HEC-l input files FCDMC Superseded -

Tanks ADMP 2005 Updat e 2005 ADMPU 

ED.06 HEC-2 models for the Lower EI FCDMC WLB 2/19/1992 HEC-2 input files FCDMC Original FIS 
Mirage Wash Group Floodplain 

I 
model 

ED.07 Lower EI Mirage Work M ap, FCDMC WLB 10/27/92 FI S floodp lain FCDMC Floodplain 

sheet 18 Group work map work map 

ED.08 2010 Survey data FCDMC FCDMC 2/11/2010 Digital copy of FCDMC Raw survey 

I points (x,y,z) data po ints. 
and descript ions 

I 
Note: R = Report 

ED = Electronic docum ent 

I 
I 
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Data Collection Memorandum 
Lower EI Mirage Wash OCR, Phase I - Analysis and Recommendat ions 

Structure 
ID Location 
1 Lower EI Mirage Wash 

at Cactus 

2 Lower EI Mirage Wash 
at EI Mirage Road 

3 Lower EI Mirage Wash 
at Pueb lo EI Mirage 
fence 

4 Lower EI Mirage Wa sh 
at Park Place 

5 Lower EI Mirage Wa sh -
temporary crossing 
located about 670 feet 
downstream of th e 
fence 

6 Golf cart crossing near 
baseball field, about 
700 ft downstream of 
the Park Place RCBC 

7 Golf cart crossing-
about 650 feet 
downstrea m of 6. 

8 Golf ca rt crossing-
about 130 feet 
downstream of 7. 

9 West Cactus Ba si n, 
southwest corner 

10 West Cactus Ba sin, 
southwest co rner 

11 Lower EI Mirage Wa sh, 
just upstream of fence 

David T. Phelps, P.E. 

cc: John Holmes (FCD MC) 

Tony Bokich (AZTEC) 

AZTEC Files 

Table 2 - Inventory of drainage structures 

Size & Type Inlet Outlet 
Elevated dip crossing Headwall Projecting 
with 3-24" RC pipes 

2-9'x3' RCBC Headwall w/ wings Headwa ll w/ 
wings. Guardrail 
on east side. 

Wrought iron fenc ing n/a n/a 
mounted to concret e 
stem wall. 

4-10'x3' RCBC Embankment fill encroaches pa st outer 
ba rre ls. Total blockage is about 60% of 

each outer barre l. 
Unknown - aerial n/a n/a 
indicates a sma ll pipe 
with ea rthen 
emba nkments. 

Unknown - nuisance Headwall Headwall 
flow culvert. 

Unknown - nu isa nce Headwa ll Headwall 
flow culvert . 

3-24" corrugated Headwall Headwa ll 
HOPE 

Storm drain bubble up 125'n Avenue Bubble up 
storm drain in structure 
Rancho Mirage 

Storm drain bubble up Berry Lane storm Bubble up 

drain in Rancho structure 
Mirage 

Storm drain bubble up Pueb lo EI Mirage - Bubb le up 
location unknown structure 

Page 4 of 4 

Comments 
Pipes are 2-feet below 
EI Mirage Road RCB. 

Roadway dip located 
north of RCB - verify w/ 
survey/ mapping 

Fence foundation and 
grates lim it flow 
capacity. 

Cu lvert capacity has 
been constricted 

Need to survey 

Golf cart crossing 

Golf cart crossing 

Golf cart cross ing 

Grate elev . = 1105± 
(NGVO 29) - 2'-ft be low 
EI Mirage Rd RCBC 

Grate elev. = 1105± 
(NGVD 29) - 2' -ft be low 
EI Mirage Rd RCBC 
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APPENDIX C 
Pr oject Contacts, Meeting Minutes and Comment Resolution 

Appendix C1 - Project Contacts 

Appendix C2 - Meeting Minutes 

Appendix C3 - Written Comments 

Appendix C4 - Record of Comment Resolution 
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AZ ( 
TYPSA Group www.auec .us 
www.typu-C!s 

4561 East McDowell Road 
Phoenix, AZ 85008-4505 
phone : 602-454-0402 
fax: 602-454-0403 

FCD 2008C014, Work Assignment No 2 

Lower EI Mirage Wash OCR, Phase 1 - Analysis and Recommendations 

Flood Control District Contacts: 

Vale ri e Swick, Project Manager 

2801 West Durango Street 
Phoenix, AZ 85009 

John Holmes, Project Hydrologist 

2801 West Durango Street 
Phoenix, AZ 85009 

City of EI Mirage: 

Lance Calvert, Public Work Director / City Engineer 
12145 NW Grand Avenue 

EI Mirage, Arizona 85335 

AZTEC Engineering: 

Tony Bokich, Consultant Project Manager 
4561 East McDowel l Road 
Phoenix, AZ 85008-0402 

David Phelps, Consu ltant Project Engineer 
4561 East McDowell Road 

Phoenix, AZ 85008-0402 

Pueblo EI Mirage / Roberts Resorts: 

Scott Roberts of Roberts Resorts 
8350 E Raintree Drive, Suite 220 

Scott sdale, AZ 85260 

Niel Roberts of Robert s Resorts 

8350 E Raintree Drive, Suite 220 

Scottsdale, AZ 85260 

Dennis Zwagerman (Consultant for Pueblo EI Mirage) 

Dennis Zwagerman Associates, Inc, 

Phoenix, AZ 

direct : 
phone: 

fax : 

email : 

direct: 
phone: 

fax : 
email: 

office: 
mobile: 

fax: 
ema il : 

direct: 
phone: 

fax: 
emai l : 

direct: 

phone: 

fax: 
email: 

cell: 

phone: 

fa x: 
email: 

ce ll : 

phone: 

fa x: 

email: 

phone: 

Contact List 
Lower EI Mirage Wash OCR 

Page 1 of 1 

602-506-2929 

602-506-1501 
602-506-4601 

vas@mail.maricopa ,gov 

602-506-3320 

602-506-1501 
602-506-4601 
jwh@mail.maricopa,gov 

623-876-2971 
623-764-1799 

623-933-8418 

Ica lvert@cityofe lmirage,org 

602-458-7487 
602-454-0402 
602-454-0403 
tbokich@aztec,us 

602-458-9284 
602-454-0402 

602-454-0403 

dphelps@aztec.us 

480-235-0687 
480-235-0687 

415-456-4073 

sroberts@RobertsResorts,com 

480-214-5997 

480-235-0687 

415-456-4073 

sroberts@ RobertsResorts,com 

602-999-8109 
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Meeting Minutes 
Project Scoping Meeting 
November 19, 2009 
Page 1 of 1 

Meeting Date: November 19, 2009 Meeting Time : 
Location: Flood Control District of Maricopa County(FCDMC) 
Subject: Scoping Meeting No.1 Project: 

FCD Contract 
Project No: 

3:00 PM 

AZTEC~ 
TYPSA Group www.nteC.U5 
www.rypsa.es 

Lower EI Mirage Wash , OCR (Phase I) 
2008C014 - Work Assignment #2 
AZTEC No. AZE0913-02 

Attendees: Valerie Swick (FCDMC) Tony Bokich (AZTEC) 
John Holmes (FCDMC) David Phelps (AZTEC) 
Greg Jones (FCDMC) 

Prepared By: David Phelps / Tony Bokich Date Published: November 30, 2009 

The purpose of the meeting was to review the DRAFT Scope of Work and estimated hours: 

Discussion regarding data collection tasks . 

Combine tasks 1.1 and 1.4 and revise hours . 

Discussion regarding Baseline H&H tasks. 

Revise Task 2.1 to entail extracting area D from the WTADMPU HEC-1 model. The reasons for extracting the 
subarea are to simplify the revisions to and review of the HEC-1 model. This task will also serve to create a project 
specific model for alternatives evaluation during Phase 2, if necessary. A general review of the overall routing for 
operations contributing to the Lower EI Mirage Wash and a detailed review of the operations at the Dysart & 
Greenway basin will be part of this task . Detailed review of unit hydrograph and other physical watershed 
parameters contributing to the study wash have already been reviewed in detail by the District. 

AZTEC to review hours for SOW Task 2 items. 

Discussion regarding Task 3 items - Meetings. 

Review task 3 hours. 

Combine Task 3.1 with 3.6 and invite stakeholders to all meetings. 

Combine Tasks 3.4 and 3.5. 

ACTION ITEM(s): 
FCDMC and AZTEC to update SOW and fee estimate based on the above. 

R:IPhoenixIProjectsIAZE0913_FCD_On-CaIlI01_1 -10WestChannelCARIProjAdminl02_Lower EI Mirage - Phase IICorrespondencelMinutes1200911 19dtpJCD mtg(SCOPing)minutes.dOcPag e 1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I 

Meeting Date : 

456 1 East McDowell Road 
Phoenix, AZ 85008-4505 
phone: 602-454-0402 

fax: 602-454-0403 

December 22, 2009 Meeting Time : 

Meeting Minutes 
Lower EI Mirage Wash DCR 

Page 1 of 2 

2:30 PM 

Location: Flood Control District of Maricopa County (FCDMC), Buckhorn-Mesa conference room 

Subject : Kick off meeting Project : Lower EI Mirage Wash DCR 
FCD 2008C014, Work Assignment No.2 Phase 1- Analysis and recommendations 

Project No: AZTEC No. AZE0913-02 

Attendees : Valerie Swick (FCDMC) Tony Bokich (AZTEC) 
John Holmes (FCDMC) David Phelps (AZTEC) 

Prepared By: David Phelps / Tony Bokich Date Published : 

Introductions - sel f introductions. The contacts for this project are : 
FCDMC Project Manager: Valerie Swick 
FCDMC Project Hydrologist: John Holmes 

City of EI Mirage contact: Lance Calvert (not in attendance) 

AZTEC Project Manager: Tony Bokich 
AZTEC Project Engineer: David Phelps 

Discussion items: 

January 4,2010 

1) DRAFT PROJECT SCHEDULE - The draft project schedule was presented and discussed. AZTEC received the NTP on 
December 16th

. The signed contract is dated the 10
th 

of December and specifies a 120 day end date of April 6
th

, 

2010. Agreed to target the end date. However, it was further agreed that the end date can be extended if 
needed. 

ACTION ITEM: FCDMC will check on regular meeting times (Wed PM) and AZTEC will provide the schedule. 

2) DATA COLLECTION - st atus of each data collection bullet item was discussed . In general, all bullet items have 
been received, with the exception of the landscape character items. Additionally, AZTEC has not yet reviewed 
100% of the data, so additional request s may come later. 
• Hydraulics models (HEC-2 ) of delineation of Lower EI Mirage Wash from White Tanks/ Agua Fria ADMP -

received. AZTEC has received the HEC-2 model covering the study reach . 
• Work maps of the Lower EI Mirage Wash floodplain delineation . Sheets 10 and 18 of the White Tanks/Agua 

Fria ADMP - received. Phase /I may require additional sheets. 
• Westpoint Towne Center Final Drainage Report, plans/drawings for existing storm water storage facility 

locat ed at Greenway & Dysart - received. 
• Waddell Road Improvements CAR files Including HEC-1 models by HDR - received. 
• Waddell Road Improvements CAR - Addendum by Prestige Engineering including HEC-1 models - received. 
• West Cactus Detention Basin & Channels Project CAR - received. 

• FCDMC approved HEC-1 Models - update of HDR models - received. 
• GIS Files - HDR files: with & without CIP : drainage basi ns, drainage path, existing and futu re land use, so ils 

database - received. 
• CAD Files - HDR files: drainage basins - w/ and w/o CIP, HEC-1 schematics w/ and w/o CIP, major basin splits-

w/ and w/o ClP - received. 
• HEC-1 Schematics - HDR Existing/Existing w/CIP pdfs - received. 
• Drai nage Basi ns - HDR Existing/Existing w/CIP pdfs - received. 

• Municipality maps pdfs - received. 
• Volume 1- Final Hydrology Report by HDR - received. 
• Vo lume 6 - Cross-section Data for Sub-watershed D - HDR f iles - received. 
• Landsca pe character data from the White Tanks ADMPU - AHA for thi s study area - not yet received. 
• Landscape character data collected after the ADMPU - AHA for this study area - not yet received. 

R:IPhoenixIProjectsIAZE0913JCD_On-Catl102_LowerEIMirageWashDCRICorrespondencelMinutesl20091222dtp_KO ml9 minutes-DRAFT.doc 
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Meeting Minutes Page 2 of 2 
Lower EI Mirage Wash OCR - Phase I, Analysis and Recommendations 

Technical notes of interest regarding the data collection items listed above: 
a) The HEC-1 modeling basis for the CAR reports (Waddell Rd and West Cactus) is the 2005 version of the 

White Tanks ADMP update. The 2009 ADMP update (FCDMC approved HEC-1 models) are the only HEC-1 
models using the NOAA 14 precipitation. 

b) The 2009 ADMP update for the existing conditions without CIP (HEC-1 filename "WTlE01.datU
) will be used 

for the existing cond ition floodplain analysis. 
c) The Waddell Rd. Improvements CAR Addendum is modeling a proposing a channel on the north side of 

Waddell Rd., while the HDR CAR models the existing condition weir flow over Waddell Rd. 

ACTION ITEM: FCDMC will check on landscape character data to get things going for Phase II. 
ACTION ITEM: FCDMC will provide information from the EI Mirage Rd. OCR (McDOT by Baker). 
ACTION ITEM: AZTEC to check on physical location of the LOMR to FIRM panel 1605J dated 10/22/2009. 
ACTION ITEM: AZTEC to research City of EI Mirage regarding additiona l drainage reports . 

3) INITIAL SITE VISIT - The initial si t e visit will be tomorrow afternoon {12/23/09}. The following areas will be 

inspected : 
- Existing detention basin at Dysart Rd & Greenway. 
- Wash crossings at Cactus and EI Mirage Rd. 
- Lower EI Mirage Wash from Agua Fria River to EI Mirage Rd. 
- Area identified by City for possible detention basin site, located upstream of EI Mirage Road. 

R :IPhoenixlProjectslAZE0913 J CD _ On·CaIII02 _ LowerEIMirageWashDCRICorrespondencelMi nutes120091222dtp _ KO mtg minutes·DRAFT .doc 
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www.typsa.es 

4561 East McDowell Road 
Phoenix, AZ 85008-4505 
phone: 602-454-0402 

fax: 602-454-0403 

Meeting Minutes 
Lower EI Mirage Wash OCR 

Page 1 of 2 ® .. ~~ ' 
r . l"J L.L.Jj , 

, . .. . . ,.,;' 
Meeting Date: January 26, 2010 Meeting Time: 1:30 PM 

Location : Flood Control District of Maricopa County (FCDMC) 

Subject: FCD 2008C014, work assignment no. 2 Project: Lower EI Mirage Wash OCR 
Progress meeting number 1 Phase 1- Analysis and recommendations 

Project No: AZTEC No. AZE0913-02 

Attendees: Valerie Swick (FCDMC) Tony Bokich (AZTEC) 

Lance Calvert (City of EI Mirage) David Phelps (AZTEC) 

Prepa red By: David Phelps / Tony Bokich Date Published : March 16, 2010 

Introductions - sel f introductions. 

Discussion items: 

1) HEC-1 mode ling - The hydrologic technical memorandum issued January 21, 2010 was disc ussed. It was agreed 
that the model needs revision . 

ACTION ITEM: AZTEC wi ll discuss revi sions in more detail with John Holmes. 

2) HEC-RAS modeling - accuracy of the HEC-2 geometry was discussed. 

• Existing culverts are not included in existing HEC-2. 
• Several wash constrictions are not modeled by the HEC-2 geometry. 
• The date ofthe HEC-2 model is February of 1992. What has changed si nce? 
• The work mapping does not show some of the features seen during the 12/23/09 field visit. 

ACTION ITEM : FCDMC directed AZTEC to work towards a change order request. 

3) Floodplain limits - The ex isting condition floodplain resu lting from the "WTlE01" HEC-1 model was marked on 
the origina l FIS work map. We agreed that hydrology revisions shou ld be completed prior to re-marking. Furth er 
agreed that the work map does not refl ect current topography for study area . 

4) Data Collection Memorandum - Five copies of the DRAFT Data Collection Memorandum were delivered. 

5) Project schedule - Several tasks not previously included in the Phase 1 scope were discussed. See "other items" 

below. 

6) Upcoming meetings -
a. Stakeholder meeting was confirmed to be 1/28/2010 from 2:30 to 3:30 at FCDMC. Discuss ion regarding 

agenda and preparation . 
b. Progress meeting no 2 was tentatively moved to Wednesday Feb 24

th
, t o accommodate Lance's 

schedule. 

ACTION ITEM: AZTEC will provide Agenda for the 1/28/10 Stakeholder Meeting 

ACTION ITEM : Valerie will check on FCDMC staff availabil ity and sent out invitation . 

R :IPhoenixl ProjectslAZE0913 _F CD _ On-Cat/102_ LowerEIMirageWashDCRICorrespondencel Minutes120 1 00 126 _Progress#1 minutes.doc 
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Meeting Minutes from Progress Meeting No 1 Page 2 of 2 

Lower EI Mirage Wash OCR - Phase I, Analysis and Recomm endations 

7) Other Items: 
A) Additional work tasks to include in Phase 1- four items were requested: 

a. Routing revisions for Existing West Cactus Basin . 
b. Verification of existing storage within the rough graded existing West Cactus Basin. 
c. Amend HEC-RAS model to include ground survey for Pueblo EI Mirage, Cactus and EI Mirage Roads . 
d. Calibration / estimation of discharge and water elevation resulting from recent storm observations. 

ACTION ITEM: Va lerie will check with management regarding scope modification request. 
ACTION ITEM: AZTEC will draft a scope modification request. 

B) Observations from storms last week - Lance reported that Cactus Road overtopped and a portion of the 
downstream embankment was lost . EI Mirage Road was overtopped - flow depth appeared to be less than 
one foot. The intersection and RR crossing at Waddell/Dysa rt was dry, however flow crossed Waddell near 
13ih Ave, which is Yo mile west of Waddell/Dysa rt. Runoff was contained within the wash and Pueblo EI 

Mirage golf course. The model homes appeared to be more at risk than the homes adjacent to the wash . 

C) Survey - additional survey data will be obtained by FCDMC survey crews. Mr. John Stock joined the meeting 
and discussion regarding areas to survey ensued . It was agreed the following areas would be surveyed : 
• EI Mirage Road, dip crossing, guard railing and existing box culvert. 
• Downstream of EI Mirage Road, (1) wrought iron fen ce foundation crossing wash, and (2) location of block 

fence (3-5 shots) located southeast of EI Mirage box culvert. 
• Existing building concrete pads - se lect locations. 
• Existing Park Place box culvert. 
• Existing West Cactus Basin area - top and toe elevations. 
• Cactus Road, roadway dip crossing, headwall and pipes. 
• Significant golf cart cross ings and restrictions within Lower EI Mirage Wash located downstream of EI 

Mirage Road . 
• High water observation marks at : (1) Cactus Road, and (2) EI Mirage Road. 
• High w ater observations within the golf course area, along Park Place and the model homes. 
• Curb profile along Wad dell Road from Dysart/RR intersection to west. Sufficient to define analysis of weir 

overtopping along Waddell Road . 

ACTION ITEM: Valerie to ass ign field person to accompany John Stock during survey. 
ACTION ITEM : Valerie to coordinate survey time. 

R:IPhoenixl ProjectslAZE0913 _F CD _ On·Ca11102 _ LowerEI MirageWashDCRICorrespondencelMi nutes\201 00 126 _Progress#1 minules.doc 
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Z EC 
T'rPSA Group www.ntec.us 
www.typsa.CJ 

Meeting Date : 

Location : 

Subject : 

Attendees : 

Prepared By : 

4561 East McDowell Road 
Phoenix. AZ 85008-4505 
phone : 602-454-0402 

fax: 602-454-0403 

January 28, 2010 Meeting Time : 

Meeting Minutes 
Lower EI Mirage Wash DCR 

Page 1 of 1 

2:30 PM 

Flood Control District of Maricopa County (FCDMC) 

FCD 2008C014, work assignment no . 2 Project: Lower EI Mirage Wash DCR 
Stakeholder meeting number 1 Phase 1- Analysis and recommendations 

Project No: AZTEC No. AZE0913-02 

Valerie Swick (FCDMC) Tony Bokich (AZTEC) 
John Holmes (FCDMC) David Phelps (AZTEC) 
Lance Calvert (City of EI Mirage) Dennis Zwagerman (DZA Inc.) 
Scott Roberts (Roberts Resorts) 
Niel Roberts (Roberts Resorts) 

David Phelps / Tony Bokich Date Published : March 16, 2010 

Introductions - sel f introductions. 

Discussion items: 

1) Status of project - there was discussion regarding the project history. Lower EI M irage Wash has been studied for 
several years. It was pointed out that this project is a "break out" piece of the recently completed Loop 303 / 
White Tanks Area Drainage Master Plan updat e Area Hydrologic Analysi s in Maricopa County (WTADMPU). As 
such the focus of thi s project is much narrower and more detailed for the project area than the previous study. 
This new project is broken into two phases. Phase 1 of this study began in December 2009, and is programmed to 
be com pleted by April 2010. At that time, it should be known if Phase 2 is necessa ry. 

2) Project goals - the fo llowing project goals were discussed . 

a. Phase 1 

i. Veri fy ex ist ing condition peak discharge. 
ii . Establish existi ng condition fl oodi ng lim its. 

b. Phase 2 
i. Determine action plan based on Phase 1 results. Se lect one of the following : 

1. FEMA LOMR submittal based on new hydrology and hydraulics. 
2. Alternat ives analysis. 

a. Evalu at e alternatives and se lect a preferred alternat ive. 
b. Establish a basis of design for the preferred alternative. 
c. Prepare a DRAFT CLOMR submittal to FEMA. 

At the end of this project, the FCDMC will submit documents to FEMA requesting revision to the 
existing floodpla in . At this point in time, the Phase 1 study and ana lysis results are needed prior to 
determination of the FEMA submittal package . 

3) Project schedule - there is a project change order in progress for the Pha se 1 scope . If approved, the change 
order items w ill lengthen the current schedu le. It is desired to complete Phase 1 no later than end of June 2010 . 

R :IPhoenixlProjectslAZE0913 J CD _ On·Ca11102 _ LowerEI MirageWashDCRICorrespondencelMinutes120 1 00 128_ Stakeholder#1 mi nutes.doc 
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AZTEC 
TYPSA Group W'WW.;utec.US 

456 1 East McDowell Road 
Phoenix, AZ 85008-4505 
phone: 602-454-0402 

fax: 602-454-0403 

Meeting Subject: Stakeholder meeting number 1 

Project Name: Lower EI Mirage Wash DCR 

Sign I n Sheet 
Lower EI Mirage Wash DCR 

Date: January 28, 2010 

Phase 1 - Analysis and Recommendations 
Project No: FCD 2008C014, WA #1 

AZTEC # AZE0913-02 

Initial Name Agency Phone email 

l1t; Flood Control District of vas@ 
Valerie Swick Maricopa County 602-506-2929 

maiLmaricopa_gov 

~ 
Flood Control District of jwh@ 

John Holmes Maricopa County 602-506-3320 
maiLmaricopa_gov 

V/C Lance Calvert 
City of EI Mirage 

623-876-2971 
Icalvert @ 

Public Works cityofelmirage_org 

;1116 Tony Bokich 
AZTEC Engineering 

602-458-7487 
tbokich@ 
aztec_us 

rtf David Phelps 
AZTEC Engineering 

602-458-9284 
dphelps@ 
aztec_us 

~ Dennis Zwagerman ';:0 1-A- ) I 0C--~ ~2--(V1'1-15 ID q ~o-p~ ~L.G<W1 
\ ?-vorl: \Lv~QJ\\:l-j \Z--oh_ur~l4 lU ?tif1h LifV? ~3) n;J; ~ u Jo~ j. ~ 5;(;,tk ;i?g0 

~~IIt/ej I; 1/ b:t2;J/f/~m JXdy/&/ot/lel 
~ 



I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(if. -~O 
4561 East McDowell Road 
Phoenix. AZ 85008-4505 
phone: 602-454-0402 

fax: 602-454-0403 
www.typsa.es 

Meeting Date : February 3, 2010 

Location : AZTEC, Camelback 1 

Subject : Technica l meeting number 1 
FCD 2008C014, work assignment no. 2 

Attendees : John Holmes (FCDMC) 

Prepared By: David Phelps / Tony Bokich 

M eeting Time : 

Project : 

Project No: 

Meeting Minutes 
Lower EI Mirage Wash DCR 

Page 1 of 2 

1:00 PM 

Lower EI Mirage Wash DCR 
Ph ase 1- Analysis and recommendations 

AZTEC No. AZE0913-02 

Tony Bokich (AZTEC) 
David Phelps (AZTEC) 

Date Published: March 16, 2010 

Overview - These meeting minutes document the discussion and proposed resolution to concerns highlighted in the 
Technical Memorandum issued January, 21 2010. The memorandum documented AZTEC's Phase 1 hydrologic review. 
The resolution meeting was held at AZTEC on February 3

rd
. Action items resulting from that meeting are separated as 

Phase 1 and Phase 2. Definitions, terminology and nomenclature used below are provided in the January 21 st Technica l 

Memorandum. 

ACTION ITEMS fOR PHASE 1 : 

1) Memorandum area of concern no. 1- Dysa rt / Waddell ra ilroad intersection and corresponding retention for the 
Roseview subdivision (CPD25 ); bullet item "WTlEOl model should be revised to remove the SR025 operation". 

PHASE 1 ACTION ITEM: FCDMC will review and advise AZTEC regarding removal of the SRD25 from the WTlEOl model. 

2) Memorandum area of concern no . 3 - West Cactus Basin stage-storage-d ischarge operation (CPD53); bullet item 
"Consideration should be given to revision of the WTlEOl model to reflect the actual basin geometry". 

PHASE 1 ACTION ITEM: FCDMC will supply survey of existing ground for West Cactus Basin area. 
PHASE 1 ACTION ITEM : AZTEC will schedule FCDMC survey for existing ground for West Cactus Basin area. 
PHASE 1 ACTION ITEM: AZTEC will evaluate and incorporate existing ground elevation data for SRD53. 

ACTIO N ITEMS FOR PHASE 2: 

1) Memorandum area of concern no. 1- Dysart / Waddell railroad intersection and corresponding retention for the 
Roseview subdivi sion (CPD25 ); bullet item" Clarification regarding the in tent of the c/P is required and may lead to 
model revisions". 

PHASE 2 ACTION ITEM: FCDMC will review and advise AZTEC regarding adjustments to magnitude of retention volume 
diversions at DD24RE and DD25RE in the WTlECOl model. 

2) Memorandum area of concern no . 2 - Cactus Road stage -st orage-d ischarge operation (CPD42); bu llet items " It 

appears the WTlECOl model should include culvert improvements at CP042" and "The affect of the culvert 
improvement on the study reach should be investigated". 

PHASE 2 ACTION ITEM: FCDMC will review and advise AZTEC regarding adjustments to CPD42/SRD42 for the WTlECOl 
model. 

3) Memorandum area of concern no. 3 - West Cactus Basin stage-storage-discharge operation (CPD53); bullet it ems 
"The WTl ECOl model should be revised to eliminate the instability at the SR053 operation" and "Consideration 
should be given to revision of the WTlECOl model to reflect a viable c/P improvement". 

R:IPhoenixIProjectsIAZE0913JCD_On-CaIlI02_LowerEIMirageWashDCRICorrespondencelMinutesl20100203_ TechMeet#1minutes.doc 
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Meeting Minutes f rom Technical Meeting No 1 Page 2 of 2 

Lower EI Mirage Wash DCR - Phase I, Analysis and Recommendations 

PHASE 2 ACTION ITEM : FCDMC will review and advise AZTEC regarding adjustments to SRD53 for the WTlECOl model. 
It is anticipated that this will be accomplished during Phase 2 alternatives analysis. 

4) Memorandum area of concern no. 4 - Reems / Waddell intersection (CPD19); bullet item "Consideration should be 
given to revision of the WTl ECOl model to more accurately represent the future diversion from the project 
watershed". 

PHASE 2 ACTION ITEM: FCDMC will review and advise AZTEC regarding adjustments to the WTlECOl model, if any. 

R:IPhoenixlProjectslAZE0913 _F CD _ On·CaIlI02_ LowerEIMirageWashD CRICorrespondencelMinutes\20 1 00203_ Tech Meet# 1 mi nutes.doc 
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4561 East McDowell Road 
Phoenix, AZ. 85008-4505 
phone: 602-454-0402 

fax: 602-454-0403 

Meeting Minutes 
Lower EI Mirage Wash DCR 

Page 1 of 2 
www.typsa.es 

Meeting Date : March 16, 2010 Meeting Time: 1:00 PM 

Location : Flood Control District of Maricopa County (FCDMC) 

Subject: FCD 2008C014, work assignment no. 2 Project : Lower EI Mirage W ash DCR 
Progress meeting number 2 Phase 1- Analysis and recommendations 

Project No: AZTEC No. AZE0913-02 

Attendees: Valerie Swick (FCDMC) Tony Bokich (AZTEC) 
John Holmes (FCDMC) David Phelps (AZTEC) 
Lance Calvert (City of EI Mirage) 

Prepared By : David Phelps / Tony Bokich Date Published : April 8, 2010 

Introductions - sel f introductions. 

Discussion items: 

1) Issue meeting minutes from last month: (a) Technical No. 1, (b) Progress No. 1, and (c) Stakeholder NO. 1. 

2) Status of modeling revisions and survey data: 

a. HEC-1 model revised to eliminate operation SRD25 (Dysart / Waddell / RR intersection) . 
b. Survey dat a uti lized to revise HEC-1 operations SRD42 (Cactus Road) and SRD53 (West Cactus Basin). 
c. Survey dat a input into HEC-RAS model for Cactus Road, EI Mirage Road, Park Pl ace & Golf Cart Path . 
d. Control Sections and high water measurements. 
e. Status of WLB survey Data from Roberts - this was offered during Jan 28 meeting, but not documented 

in minutes. 

ACTION ITEM: AZTEC to provide Valerie with contact for Scott Roberts. 
ACTION ITEM : Valerie to request WLB survey data from Roberts. 
ACTION ITEM: AZTEC to provide Existing Condit ion without CIP HEC-l Model to FCDMC for review. 

3) Hydraulic backwater modeling: 

a. It does not appear that ex isting structures are in floodpl ain . 
b. Additional data near Park Place is required before thi s is reported. 
c. The fence downstream of EI Mirage Road is th e hydrau lic control - thi s significa ntly affects the 

magnitude of flow within Pueblo EI Mirage. 
d. There have been improvements in Pueblo EI Mirage that are not modeled . Our model contains the 

significant improvements . 

ACTION ITEM: FCDMC to provide DRAFT copy of detailed mapping next week. 
ACTION ITEM : AZTEC t o utilize DRAFT mapping to verify floodplain location relative to existing structures. 
ACTION ITEM : AZTEC t o document existing condition without CIP HEC-l, assuming no fence blockage of flow. 

4) Floodp lain lim its: discussion regarding future flows resulting from CIP projects, specifically the Waddell CAR, 
Cactus Road Culvert and West Cactus Basin . There is potential for increased flow in Pueblo EI Mirage in the near 

term future resulting from anyone, or combination these projects. 

ACTION ITEM : AZTEC to check Phase 1 scope regarding alternatives analysis. 

5) Project Schedu le. 

ACTION ITEM: AZTEC to revise the project schedule to include the approved CO#1. 

R:IPhoenixIProjeclsIAZE0913JCD_On-CaIII02_LowerEIMirageWashDCRICorrespondenceIMinulesI20100316_Progress#2minules.doc 
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DRAFT -- M eet ing Minutes from Progress Meeting No 2 Page 2 of 2 
Lower EI Mirage Wash DCR - Phase I, Analysis and Recommendations 

6) Upcoming meetings : None were scheduled. 

7) Ot her items: 
a. Discu ssed Phase 1 scope items AZTEC has not yet finished. 
b. Discussed potenti al revisions to the existing conditions with CIP HEC-l model. In particular, are revi sions 

to the 2009 ADMPU necessary to account for the Waddell CAR addendum by Prestige? 
c. Discussed improvements at EI Mirage Road . Potential to move the box crossi ng south and extend it 

beneath the Pu eblo EI Mirage Fence. This would alleviat e the fence blockage in the wash, wh ich causes 
several feet of backwater on t he existing EI Mirage Road box and crossing. 

ACTION ITEM: AZTEC to determine maximum discharge for Pueblo EI Mirage, using additional survey data. 
ACTION ITEM: AZTEC to provide a table comparing existing condition discharges without CIP for the 2009 

ADMPU and this project. 
ACTION ITEM: AZTEC to send Valerie a DRAFT outline for OCR. 

ACTION ITEM: AZTEC to send John a request outlining exactly what we are looking at in the Waddell CAR. 
ACTION ITEM: AZTEC to document possible EI Mirage Road improvements in OCR. 

R:IPhoenixlProjectslAZE0913 J CD _ On-Ca1l102 _ LowerEI MirageWashDCRICorrespondencelMin utes\201 00316 _Progress#2minutes.doc 
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Meeting Date: 

Location : 

Subject: 

Attendees: 

Prepared By: 

4561 East McDowell Road 
Phoenix, AZ 85008-4505 
phone: 602-454-0402 

fax: 602-454-0403 

April 8, 2010 Meeting Time : 

Meeting Minutes 
Lower EI Mirage Wash OCR 

Page 1 of 2 

2:00 PM 

Flood Control District of Maricopa County (FCDMC) 

FCD 2008C014, work assignment no. 2 Project: Lower EI Mirage Wash OCR 

Progress meeting number 3 Phase 1- Analysis and recommendations 

Project No: AZTEC No. AZE0913-02 

Valerie Swick (FCDMC) Tony Bokich (AZTEC) 
John Holmes (FCDMC) David Phelps (AZTEC) 
Lance Calvert (City of EI Mirage) 

David Phelps / Tony Bokich Date Published: May 10, 2010 

Purpose - This unscheduled progress meeting was called to coinc ide with the delivery of the DRAFT Summary Report for 
Phase 1. It was Progress Meeting Number 3. 

Discussion items: 

1) AZTEC delivered 5 copies of the DRAFT Summary Report for Lower EI Mirage Wash OCR, Phase 1 to Valerie Swick. 

a. One of the five copies was provided to Lance Calvert (City of EI Mirage). 

2) Status of project and modeling efforts were discussed. 

a. Hydrology Findings : 
i. Exist ing cond ition without CIP HEC-1 modeling efforts result in 200 cfs passing EI Mirage Road. 

ii . Existing condition with CIP HEC-1 modeling assumptions result in 230 cfs passing EI Mirage Rd. 
b. Explanat ion of assumptions used for the preliminary basin grad ing concept shown on Exhibit F3 of DRAFT 

report. 
c. Maximum discharge capacity for channe l through Pueblo EI Mirage is more than 230 cfs, but appears to 

be less than 300 cfs . Need to obtain elevation data for ex ist ing buildings prior to documenting the 
channel capacity . Scott Roberts of Roberts Resorts will be contacted to obtain survey data that he 
indicated exists for the homes along the wash . 

d. The reach of Pueblo EI Mirage Wash located downstream (east) of EI Mirage Road and upstream of the 
golf course, was identified as a possible constraint to flow due to the channel geometry and the existing 
wrought iron fence that spans the wash at the right of way line. Phase 2 modeling of this area using the 
det ailed mapping will more accurately determine the capacity for this reach . 

3) The team discussed the results of the study to date and some topics for future study. 

4) Alternatives for future action include: 

a. FEMA CLOMR/LOMR 
i. File a LOMR based on hydrology for existing conditions (200 cfs in Pueblo EI Mirage) . 

i i. File a LOMR based on hydrology for existing cond itions, but with future CIP discharge. Discharge 
rate is expected to be sl ightly higher, about 230 to 300 cfs. Upper limit to be determined by the 
wash capacity w ith freeboard below the finish floor elevation of the existing homes. Valerie was 
to discuss with Lynn Thomas, et ai, to better understand the FEMA process for this situation . 
The conceptual plan is to base the LOMR on a future discharge that is higher than the existing 
discharge to account for planned CIP. 

ii i. File a CLOMR based on future CIP . Similar concept as ii. above but with future CIP included in 
the hydraulic modeling. This timeline is at least 1-yr longer than i & ii. 

R:IPhoenixIProjectsIAZE0913_FCD_On-CaIlI02_LowerEIMirageWashDCRICorrespondenceIMinutesI20100408_Progress#3minutes.doc 
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DRAFT -- Meeting Minutes from Progress Meeting No 2 Page 2 of 2 

Lower EI Mirage Wash OCR - Phase I, Analysis and Recommendations 

b. ALTERNATIVES ANALYSIS 

Alternatives may be developed to improve any or all of the following: the Cactus Road crossing; the EI 
Mirage Road crossing; the existing channel between EI Mirage Road and Park Place; the West Cactus 
Basin . The objectives of the alternatives analysis is to identify, analyze and evaluate potential ClP's that 
take advantage of the surplus capacity of Lower EI Mirage Wash through Pueblo EI Mirage and provide a 
direct benefit to the citizens of the City of EI Mirage. Potential CIP's will be focused on flood control 
improvements with side benefits for transportation safety and multi -use opportunities. Specific 
al t ernatives discussed in the meeting include: 

i. Box culvert under Cactus Road . It appears that the City has a desire for a 10-ft tall culvert for 
multi-use pedestrian traffic. The larger box will likely pass the peak discharge beneath Cactus 
Road. The existing drainage way north of Cactus will provide additional storm water storage 
for the west cactus basin. 

ii . Conceptual re-grading of West Cactus Basin to confine basin limits to the City owned parcel, 
lowering of basin bottom, provide multi -use opportunities and enhance maintenance access 
with minimal earthwork. What is the resultant discharge at EI Mirage Road for this condition? 
Q-100 cannot exceed wash capacity . Alternative analysis will require input from the City 
regarding future layout of West Cactus Basin. 

iii . Culvert improvements under EI Mirage Road to lower outlet and increase efficiency. The 
culvert size and configuration would be optimized to provide maximum storage in the basin 
and improve downstream conditions. 

iv. Removal of existing fence downstream of EI Mirage Road and re-grading of channel to allow 
for lowering of West Cactu s Basin bottom and straightening the channel to remove severe 

bends. 

ACTION ITEM: Valerie will investigate Phase 2 action plan with FCDMC management. 
ACTION ITEM: Valerie will investigate possible design project as a product of the Phase 2 alternative analysis. 
ACTION ITEM: Comments regarding DRAFT Summary Report are due to AZTEC by 5/7/2010. 

R:IPhoenixIProjeclsIAZE0913_FCD_On·CaIlI02_LowerEIMirageWashDCRICorrespondenceIMinules\20100408_Progress#3minules.doc 
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Meeting Date : 

Location: 

Subject: 

4561 East McDowell Road 
Phoenix, AZ 85008-4505 
phone: 602-454-0402 

fax 602-454-0403 

April 30, 2010 Meeting Time: 

Flood Control District of Maricopa County (FCDMC) 

FCD 2008C014, work assignment no. 2 Project: 

Meeting Minutes 
Lower EI Mirage Wash DCR 

Page 1 of 1 

9:00 AM 

Lower EI Mirage Wash DCR 

e'· . f5 .'. 
- ~. , 

Stakeholder meeting number 2 Phase 1- Analysis and recommendations 

Project No: AZTEC No. AZE0913-02 

Attendees: Valerie Swick (FCDMC) Tony Bokich (AZTEC) 
John Holmes (FCDMC) David Phelps (AZTEC) 
Lance Calvert (City of EI Mirage) Dennis Zwagerman (DZA Inc.) 
Scott Roberts (Roberts Resorts) 

Prepa red By: David Phelps Date Published : May 18, 2010 

Introductions - self introductions. Scott arrived late - David forgot to have him sign the Sign in sheet. 

Discussion items: 

1) No formal agenda was prepared . Goal of meeting is to update Mr. Roberts with project status and confirm that 
vision for Phase 2 is acceptable. 

2) Status of project - The existing condition 100-yr peak discharge for Lower EI Mirage Wash through Pueblo EI 
M irage is much less than the previous studies, and has been documented as 200 cfs. The capacity of the existing 
wash, as it is today, without opening the outer cells of the Park Place culvert, is more than the 100-yr existing 
condition peak discharge (200 cfs). Preliminarily, we have estimated the wash capacity to be 230 cfs . This 
estimate was limited to data obtained during the Phase 1 study. We are in the process of using more detail to 
document the existing wash capacity. As such, Phase 2 of this project will be broken into two parts. 

3) Phase 2 - part 1: This will begin after the scoping documents are finalized , hopefu lly by mid June. Part 1 will 
document the existing condit ion wash geometry from the detai led mapping (shown during meeting) . A Letter of 
Map Revision (LOMR) will be requested from FEMA which will document the 100-yr flood hazard using the wash 
capacity and detailed mapping. This process wi ll include public announcements. The FCDMC will fil e the LOMR. 

a. The term wash capacity was discussed. The wash capacity wi ll be determined based on existing wash 
features. The capacity is determined by keeping the water surface within the wash and below existing 
structures . Any future improvements (park place culvert, golf cart path bridge, wash widening, etc.) will 
not be accounted for when determining the wash capacity . 

b. The LOMR process was selected over the Conditional Letter of Map Revision (CLOMR) process to provide 
flood hazard revisions sooner. Request s to FEMA showing wash improvements require construction 
documents to obtain a CLOMR and "As-Built" documents to obtain a LOMR. Construction documents 
wil l delay revisions to the ex isting flood hazard area . 

4) Phase 2 - part 2: This wil l begin at the same time as Part 1, but will most likely take longer. Alternative analysis 
fo r West Cactus Basin will determine the best design for basin improvements . The West Cactus Basin 
improvements will be required to discharge the wash capacity or less . At the end of Part 2, a Conditional Letter of 
M ap Revision (CLOMR) wil l be filed with FEMA to revise any flood hazard areas resulting from the improvements. 

5) The FCDMC issued a letter to Pueblo EI Mirage some time ago. This letter was unfavorable for Pueblo EI Mirage. 
The FCDMC will issue a new letter that will be favorable to Pueblo EI Mirage. 

ACTION ITEM: Va lerie will issue a letter to rectify the unfavorable letter. 

R:IPhoenixlProjectslAZE0913 _FCD _ On-Ca1l102 _ LowerEIMirageWashDCRICorrespondencelMinutesl201 00430_ Stakeholder#2minutes.doc 
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Flood Control District 
of Maricopa County 

LOWER EL MIRAGE WASH DCR PROJECT MEMORANDUM 

Date: March 31, 2010 

To: Tony Bokich, P.E. 
AZTEC Engineering 

From: Valerie Swick 

Subject: Lower EI Mirage Wash DCR, H & H Review Comments, modifications to the 
Existing Conditions hydrology, digital submittal received from AZTEC Eng. on 
March 18, 2010 

The John Holmes has completed the review of the subject submittal and comments are as follows: 

1. The two exhibits with the description "Existing condition stage-storage data," refer to the 
data source as "FCD MC J an 2009 survey points .. . " Shouldn't this read: J an 2010? 

2. The AZT EC modified hydrology shows flow overtopping Waddell Road to the south at a 
low point located west of the intersection with D ysart Road, during the 100-yr event. As this 
is presumably consistent with the recent ground survey conducted by FCDMC Chief 
Surveyor, John Stock, please make a note of this in the report. 

3. Furthermore, flow will possibly not be contained wi thin the corner basin at Waddell Road 
and Dysart Road under existing conditions; consistent with AZTEC's removal of SRD25 
stage-storage-discharge curve fro m the FCD approved model (WT1E01). 

4. The updated stage-storage-discharge curve, SRD42, was determined from the same survey as 
mentioned in item#1, above; please make a note of this in the report, as well. 

5. The modifications AZTEC made to the FCD MC approved H EC- l existing conditions 
model (WTE101) appear to be reasonable and the field survey supports these changes. The 
analysis and support fJles may be sufficient for Phase I of the subject DCR, however, more 
detailed analysis may be required prior to design of any recommended alternative, to verify 
peak flows throughout the study area and the basin volume in the West Cactus Basin. 

Please let me know if you have any questions. 

2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601 
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Flood Control District 
of Maricopa County 

LOWER EL MIRAGE WASH DCR MEMORANDUM 

Date: May 4, 2010 

To: Tony Bokich, P.E . 
AZTEC Engineering 

From: Valerie Swick, Project Manager 

Subject: Comments on the Lower El Mirage Wash D CR DRAFT Summary Report for Phase 1, 
submitted April 8, 2010 

In general the report was very good. There are only a few minor items that need to be addressed. 

1. On Page 1, in Section 1.3 you reference the hydrology as 2009 ADMPU. To make this consistent 
with other reports, please reference it as ADMPU-AH A (2009). This will reduce the confusion of all 
the models in the area. 

2. Page 1, Section 1.3 - please include the information that the hydrology also used the rainfall data 
from NOAA 14 rather than NOAA 2 which other studies have used. 

3. Page 9, Section 3.2. In the bullet point 1) you state "Extract portion of Major Basin D draining to 
CPD54. Can you explain somewhere in the report what Major Basin Dis? 

4. There needs to be a schematic for the H EC-1 IDs included in the report. 

5. Include a figure or map that shows the location of the concentration points for Table 3.1 and 3.2. 

6. Page 14, Section 5.3. The second word of correlation is spelled incorrectly Qast sentence). Include 
more detail for your conclusion for the correlation. 

7. Appendix D5 - Please put a note to explain why 5 ac-ft was subtracted from the es timated storage. 

8. Appendix D5 - What is 'due diligence effort" suppose to be? Diligence is spelled incorrectly. 

9. Appendix C1 - The emails for Valerie Swick and John H olmes need to be corrected to 
@mail.maricopa.gov rather than just @maricopa.gov. 

10. Photos on CD - in SiteVisit20091223 folder, P35 and P36 appear to have the inco rrect vantage point 
for reference. It appears that it should be looking southwes t rather than northwes t. 

Please let me know if you have any questions . 

Thank you. 

2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601 
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REVIEW COMMENTS & RESOLUTION FORM Disposition Codes: 

Project Name: FCD 2008C014 WA#2 Submittal: A. Will Comply 

Lower EI Mirage Wash DCR, Phase 1 - Analysis Existing condtions hydrology digital submittal, dated March 18, B. Consultant to Evaluate 

and Recommendations 2010. C. Client to Evaluate 

D. No Further Action 

Aztec No. AZE0913-02 Consultant : Aztec Engineering 

Item 
Agency 

No. 
Reviewer Comment # 

Location (sheet/ 
DWG#) 

Review Comments Code Response Responder 

The two exhibits with the description " Existing condition stage-
A 

Referances to FCDMC survey data in future submittals will 
dtp 1 FCDMC J.H. 1 

sto rage data," refer to the data source as "FCDMC Jan 2009 be corrected to read Jan 2010. 

survey points .. . " Shouldn't th is read: Jan 2010? 

The AZTEC modified hyd ro logy shows flow overtopping 

Waddell Road to t he south at a low point located west of the 

2 FCDMC J.H. 2 intersection with Dysart Road, during the 100-yr event. As this A dtp 
is presumably consistent w ith the recent ground survey 

conducted by FCDMC Chief Surveyor, John Stock, please make 

a note of this in the report . 

Furth ermore, flow wi ll possib ly not be contained within the 

3 FCDMC J.H. 3 corner basin at Waddell Road and Dysart Road under existing D Agreed . However, no further act ion is required. dtp 

condit ions; consistent with AZTEC's removal of SRD25 stage-

storage-discharge curve f rom the FCD approved mode l (WTlEOl. 

The updated stage-storage-discharge curve, SRD42, was 
A 

Referances to FCDMC survey data in future subm itt als w ill 
dtp 4 FCDMC J.H. 4 

determined from the same survey as mentioned in item#l, be corrected to read Jan 2010. 

above; please make a note of this in the report, as wel l 

The modifications AZTEC made to the FCDMC approved HEC-l 

existing conditions model (WTE101) appear to be reasonable and 

the field survey supports these changes. The analysis and support 

5 FCDMC J.H. 5 f iles may be sufficient for Phase I of the subject DCR, however, D Agreed. However, no further action is required. dtp 

more detai led ana lysis may be required prior to design of any 

recommended alternative, to verify peak flows throughout the 

study area and t he basin vo lume in the West Cactus Basin. 

----

R:\Phoenix\Projects\AZE0913JCD_On-Call\02_LowerEIMirageWashDCR\Technical\Drainage\Documents\Phasel_SummaryReport\Comments&Response-20100331-forDRAFT-SumRpt.xlsx 1 of 1 



- - - - - - - - - - - - - - - - - - -
REVIEW COMMENTS & RESOLUTION FORM Disposition Codes: 

Project Name: FCD 2008C014 WA#2 Submittal: A. Will Comply 

Lower EI Mirage Wash OCR, Phase 1- Analysis Draft Summary Report for Phase 1, dated April 8, 2010 B. Consultant to Evaluate 

and Recommendat ions C. Client to Evaluate 

Consultant: D. No Further Action 

Aztec No. AZE0913-02 Aztec Engineering 

Item 
Agency Reviewer Comment # 

Location (sheet/ 
Review Comments Code Response Responder 

No. DWG#) 

Referenced the hydrology as 2009 ADMPU. To make this 

1 FCDMC V.S. 1 
Page 1, in consistent with other reports, please reference it as ADMPU-AHA 

A dtp 
Section 1.3 (2009). This will reduce the confusion of all the models in the 

lrea 

Page 1, 
Please include the information that the hydro logy also used the 

2 FCDMC V.S. 2 ra infa ll data from NOAA 14 rather than NOAA 2 wh ich other A dtp 
Section 1.3 

stud ies have used 

Page 9, 
In the bullet point 1) you state " Extract portion of Major Basin D 

3 FCDMC V.S. 3 draining to CPD54. Can you explain somewhere in the report A dtp 
Section 3.2 

what M a'or Basin Dis? 

4 FCDMC V.S. 4 
Th ere needs to be a schematic for t he HEC-1 IDs included in the 

report . 
A dtp 

5 FCDMC V.S . 5 
Include a figure or map that shows the location of the 

A dtp 
concentration points for Table 3.1 and 3.2 

Page 14, 
The second word of correlation is spell ed incorrectly (last 

6 FCDMC V.S. 6 sentence). Include more detail for your conclusion for the A dtp 
Sect ion 5.3 

corre lation. 

7 FCDMC V.S. 7 Appendix D5 
Pl ease put a note to explain why 5 ac-ft was subtracted f rom the 

A dtp 
est imated storage 

8 FCDMC V.S. 8 Appendix D5 
What is 'due di l igence effort" suppose to be? Diligence is spelled 

A dtp 
incorrect lv 
The emails for Va lerie Swick and John Holmes need to be 

9 FCDMC V.S. 9 Appendix C1 corrected to @ma il .maricopa.gov rather than just A dtp 

(1ilmaricooa.gov 
In SiteVisit20091223 fo lder, P35 and P36 appear to have the 

10 FCDMC V.s. 10 Photos on CD 
incorrect vantage po int for reference. It appears that it should be 

A dtp 
looking southwest rather than northwest 

R:\Phoenix\Projects\AZE0913_FCD_On-Call\02_LowerEIMirageWashDCR\Technical\Drainage\Documents\Phasel_SummaryReport\Comments&Response-20100S04-forDRAFT-SumRpt.xlsx 1 of 1 
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APPENDIX D 
Rainfall Runoff Response Modeling Using HEC-l 

Technical Memorandum - Hydrologic Review of AOMPU­
AHA (2009) Existing Conditon HEC-Hiles 

Existing Condition without CIP HEC-1 output (hard copy) 

Ba ckup data for revisions to AOMPU-AHA (2009) Existing 
Condition without CIP HEC-1 model 

Existing Condition with CIP HEC-1 output (hard copy) 

Ba ckup data for revisions to AOMPU-AHA (2009) Existing 
Condition with CIP HEC-1 model 
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Technical Memorandum 

4561 East McDowel l Road 
Phoenix, AZ 85008-4505 
phone: 602-454-0402 
fax: 602-454-0403 

Review of Loop 303 / White Tanks ADMP 2009 update hydrology for Lower EI Mirage Wash 
Page 1 of 3 

To: Valerie Swick, Flood Control District of Maricopa County (FCDMC) 
FCD 2008C014, Work Assignment No.2 

Date : 1/21/2009 
Project: 

Subject: 
From : 

INTRODUCTION: 

Lower EI Mirage Wash DCR, Phase I - Analysis and Recommendations 
Review of Loop 303 / White Tanks ADMP 2009 update hydrology for Lower EI Mirage Wash 
David T. Phelps, PE / Tony Bokich, PE 

This techn ica l memorandum discloses the findings of our basic review of the project hydrology . AZTEC performed a 
review of the 2009 ADMPU models for the existing condition for both the 'without CIP' scenario and the 'with ClP' 
scenario. For t he portion of the model contributory to the study reach . The purpose of the review was to assess the 

validity of the model as compared to field observations and other published and non-published reports and data. After 
the initial assessment we focu sed on several key operat ions in the model where significant differences were noted 
between the 'with CIP' and 'without CIP' models. The findings were more significant and extensive than anticipated and 
as a result we felt that it would be beneficial to document the findings in this memo. 

GENERAL: 

Phase 1 of the Lower EI Mirage Wash DCR requires determination of existing condition flooding within the Pueblo EI 
Mirage development, which is located east of EI Mirage Road . The project hydrology is documented in the Final 
Hydro logy Report, Loop 303/ White Tanks ADMPU Area Hydrologic Analysis in Maricopa County, Arizona vl .2 / 
September 2009 (2009 ADMPU) . 

The 2009 ADMPU utilized the Corps of Engineers HEC-1 program to model the rainfall runoff response. Generally 
speaking, t he 2009 ADMPU provid es a reduction of runoff when compared to prior models. The September 2009 ADMPU 
HEC-1 models were revised by the Flood Control District of Maricopa County on 16 October 2009, and constitute the base 
models reviewed and utilized for this project. Th e model representing the 'without CIP' scenario is identified as WTlE01 
and t he 'with CIP' model is WTlEC01. Throughout thi s memorandum this nomenclature is used for the sake of brevity . 

The current Federal Emergency Management Agency (FEMA) 100-year discharge of record for Lower EI Mirage Wash 
between EI Mirage Road and the Agua Fri a River is 1,753 cfs. The 2009 ADMPU existing conditions models document 300 
cfs for WTlE01 and 320 cfs for WTlEC01. There is uncertainty regarding hydrograph operations contained in both the 
"WTlEC01" and "WTlE01" existing condition models. Our model investigation indicates a poss ible range of 300 cfs to 
630 cfs for th is stu dy reach. Clarification from District staff or further study may be required to clarify the existing 
condi tion discharge for Lower EI Mirage Wash. 

RESU LTS OF REVIEW: 

A basic hydrologic review of hydrograph routing schematics and combine operations was performed . Review of unit 
hydrograph parameters, rainfall losses, rainfall data, physical routing data (geometry, length, roughness, etc .) and 
hydrau lic / geometric data to establish HEC-1 flow split data was not part of the review scope. One specific geographic 
location was ident ified in t he sco pe of work for review of hydrologic function , the existing detention basin located 
northwest of the Dysart Rd. and Greenway Rd. Intersection within the West Point Towne Center subdivision. 

Dysart / Greenway intersection and corresponding retention for West Point Towne Center (HEC-1 CPD14) : 
The West Point Towne Center is a master planned community and contains a large detention basin located northwest of 

the Dysart / Greenway inte rsection . The HEC-1 concentration point identifier for this operation is CPD14. This basin 

appears to be a reg ional drainage basin, but is physica lly isolated from the majority of subdivision runoff. The footprint 
of the basin appears to match the FEMA floodpl ain and is owned by the development. Review of this facility and 

R :IPhoenixl ProjectslAZE0913 _F CD _ On-Ca1l102 _ LowerEI MirageWashDC RI T echnicall DrainagelDocu mentsl Tech Memos\20 1 00 121 dtp+tab _ HydroMemo01 .doc 
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Technical M emorandum Page 2 of 3 

Review of Loop 303 / White Tanks ADMP 2009 update hydrology for Lower EI Mirage Wash 

surrounding area consisted of the drainage report for the West Point Towne Center, Final Master / Infrastructure 
Drainage Reportfar Group Six Properties, September 1996, and a site visit with FCDMC staff conducted on 12 December 

2009. Review of the development drainage report in combination with diversion areas documented by the 200S ADMP 
update and the 2009 ADMP update provide the same general magnitude of detention storage . The 200S ADMP update 
modeled 63.9 ac-ft of retention storage . The 2009 update modeled 63.4 ac-ft of retention storage, and 28.6 ac-ft of 
uncont rolled runoff. The subdivision report (Table 3.6) indicates 67 .6 ac-ft of storage is provided within the subdivision , 

and 89.S ac-ft of storage is required . 

Based on this review, it appears that the 2009 ADMPU representation of 63.4 ac-ft of storage provided by the subdivision 
is a reasonab le representation of existing conditions. Field investigation supports the subdivision drainage report 
ind icating st orage basins are provided throughout the development. It should be noted that the ADMP mapping for this 
area predat es the subdivision. As such, further detailed investigation would necessitate current mapping. 

The cu rrent existing condit ion HEC-1 models (both with and without CIP) divert 63.4 ac-ft of retention for the West 
Po inte Town Cent er su bdivision. No additional stage -storage operations are modeled, nor are they deemed necessary 

due to existing fl ow patterns. Opportunity to develop the existing park area into a regional detention area does ex ist. 
Further detailed study, if deemed necessary, will reveal the amount of storage ava ilable within the park area and the 
result ing downstream f low reduction . 

• Removal by District staff of the stage-storage-discharge routing operation representing the existing park basin 
w as appropriate. 

AREAS OF CON CERN: 

Severa l hydrograph operations that were reviewed w ere found to have areas of concern : (1) Dysa rt / Waddell/rai lroad 
intersection and adjacent retention bas in for the Roseview subd ivision (HEC-1 CPD2S), (2) Cactus Road st age-storage­

discharge opera t ion (CPD42), (3) West Cactus Basin stage-storage-discharge operation (CPDS3), and (4) Reems / Waddell 
intersection (CPD19). A brief summary of findings for each hydrograph operation follow : 

1) Dysart / Wadd ell / railroad intersection and corresponding retention for the Roseview subdivision (CPD2S) : 
The Roseview subdivision contains several retention basins throughout the subdivision . One of th e existing 
retention basins is located directly northwest of Dysart and Waddell Roads. A railroad cro ssing runs diagonally 
across t his intersection. The existing condition model WTlE01 conta ins a reservoir routing operation located 
upstream of t his int ersection at SRD2S. This routing operation is in addition to a 37.1 ac-ft runoff diversion for 
subdivision retention. Based on the dat a provided in Volume 6 of the 2009 ADMPU and the HEC-1 comment 
cards, it appears that thi s operation is intended to provide storage routing of off-site runoff. 

Inspection of aerial and topographi c mapping provided in Volume 6 of the 2009 ADMPU seems to indicate the 

detention bas in only stores runoff from the subd ivi sion. The 37.1 ac-ft diversion at DD2SRE accounts for all but 
approximat ely 6 ac-ft of the subdivision runoff. Therefore, it appears that the SRD2S st age-storage-discharge 
operat ion act ually represents a 'dOUble-counting' of existing storage. As a result, it appears th at removal of the 
SRD2S operation in the WTlEC01 model was the appropriate thing to do, and it should probably also be removed 
from t he WTl E01 mod el as w ell . 

Review of th e WTlEC01 model shows th at the SRD2S operation was eliminated, but the 37.1 ac-ft diversion at 
DD2SRE is still ut ili zed . It is unclear what the future CIP is intended to accomplish and what the actu al impact to 

the downstream watershed shou ld be. 

• WTlEOl model should be revised to remove the SRD25 operation. 

• Clarification regarding the intent of the CIP is required and may lead to model revisions. 

R:IPhoenixlProjectslAZE0913 _ F C D _ On-Catll02 _ LowerEI MirageWashDCRI T echnicallDrainagelDocu mentsl Tech Memosl20 1 00 121 dtp+tab _ HydroMemo01 .doc 
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Technical Memorandum Page 3 of 3 

Review of Loop 303 / White Tanks ADMP 2009 update hydrology fo r Lower EI Mirage Wash 

2) Cactus Road stage-storage-d ischarge operation (HEC-1 CPD42): 

This location consists of a combination culvert / low water crossing. The culvert consists of three 24-inch 
concrete pipes. Both existing condition HEC-1 models provide the same stage-storage-discharge data at CPD42. 
However, both the Waddell CAR and West Cactus Basin CAR indicate that this crossing will be raised and a Con ­
Arch or RCB will be provided. The current operation attenuates the existing condition peak by about 100-cfs in 
both models. Future culvert improvements will most li ke ly pass the inflow with reduced attenuation, increasing 
the flow in the study reach . 

• It appears the WTIECOl model should include culvert improvements at CPD42. 
• The affect of the culvert improvement on the study reach should be investigated . 

3) West Cactus Basin stage-storage-discharge operation (CPD53) : 
A non-engineered basin is located within Lower EI Mirage Wash downstream of Cactus Road and upstream of EI 
Mirage Road. The basin currently functions as an on-line bas in, providing about 33 acre-feet of storage below the 
existing EI Mirage Road culvert. The West Cactus Basin CAR documents thi s regional basin was constructed by 
developers, and no engineering reports or construction plans could be found. There is concern that the existing 
WT1E01 model does not reflect existing cond itions. 

Inspection of the WTlE01 model shows a peak discharge at EI Mirage Road of 210 cfs and 300 cfs at the Agua Fria 
River. The WTlEC01 model shows a peak discharge at EI Mirage Road of 430 cfs, but on ly 320 cfs at the Agua Fria 
River. Inspection of operation SRD53 reveals that the two models contain different stage-storage-discharge data 
for SRD53. Additionally, the WTlEC01 model contains hydrograph osci llat ions at SRD53 which cause unreliab le 
results downstream. By substituting the SRD53 storage routing operation from the WT1E01 model into the 
WTEC01 model, t he instabilit y disa ppea rs. The resulting WTlEC01 peak flow at EI Mirage Road and the Agua Fria 
River become 300 cfs and 340 cfs, respectively. 

• Any f utu re modifications to this basin could significantly affect runoff magnitudes in the study reach. 
• Consideration should be given to revision of the WTlEOl model to reflect the actual basin geometry. 
• The WTlECOl model should be revised to eliminate the instability at the SRD53 operation. 
• Consideration should be given to revision of the WTlECOl model to reflect a viable CIP improvement. 

4) Reems / Waddell intersection (CPD19): 
The WTlE01 model provides a flow spl it across Reems Road at Waddell Road. The WTlEC01 model eliminates 
this flow split and provides a com ment card in reference to Greer Ranch CLOMR. This CIP improvement will 
physically change the upstream watershed and remove runoff from the study reach. Review of thi s change 
anticipates a reduced peak flow for the study reach . However, the future Reems Road Channel, between Waddell 
and Cactus, reduces the contributing drainage area to Lower EI Mirage Wash by about 17 square miles. The areal 
reduction causes the existing cond ition WTlEC01 model t o show an increase in flow magnitude for downstream 

reaches. 

• Consideration should be given to revision of the WTEOl model to more accurately represent the future 
diversion f rom the project watershed. 
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Appendix D2 

Existing Condition without CIP HEC-l Output (hard copy) 

Pertitnent portions of the HEC-l output file are provided herein. 

A digital copy of HEC-l output (hard copy in pdf format) is provided in 
Appendix G. The corresponding HEC-l Diagram, including hydrograph 
operation revisions documented herein, is shown on Figure F3 in 
Appendix F. Copies of the original ADMPU-AHA (2009) HEC-l routing 
diagrams are provided in Appendix G. 
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1 * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 

FLOOD HYDROGRAPH PACKAGE 
JUN 1998 

VERSION 4.1 

(HEC-l ) U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 RUN DATE 01APRI0 TIME 16:34:26 

**************** ** ** * *** ** ***** ******* * * * 

x X XXXXXXX XXXXX X 
X X X X X XX 
X X X X X 
XXXXXXX XXXX X XXXXX X 
X X X X X 
X X X X X X 
X X XXXXXXX XXXXX xxx 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HECIDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

HEC-l INPUT 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
10 
ID 
ID 
ID 
ID 
ID 
10 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
10 
10 
ID 
ID 
ID 
ID 
ID 
10 
ID 
IT 
IN 
10 

Flood Control District of Maricopa County 
L303 EX MBOI - Loop 3031 White Tanks ADMPU AHA 
100 YEAR 
24 Hour Storm 
Unit Hydrograph: S-Graph 
08/19/2009 

FCDMC CONTRACT 2007C031 
BY HDR ENGINEERING (#79902) 
EXISTING CONDITIONS-AUGUST 2009 
MAJOR BASIN 01 
FILE NAME: EX-MBOI. DAT 

* * * * * *** * * * * * * * * ** * **** * * ***** * * ** *** *** * * * * ** * * * * ** * * * * * * * * ** * * * * * * * * * * * 

FOLLOWING ARE THE CHANGES BY FCDMC: 
1. Removed SRD14. - by JWH 10-16-09 
FILE NAME: WTIE01.DAT 

For details concerning changes to this HEC-l model, please contact 
FCDMC, H&H Branch. 

** * * * * * * * * * * * * * * * * * * ** * * *** * * **** * * * *** *** * * * * * ***** ** * ** * * * * * * * * * * * * * * * * * * * * 

AZTEC revisions for FCD200SC014, Work Assignment No.2 are listed below: 
1. Extracted portion of Major Basin D draining to CPD54 (Lower El Mirage) 

and removed (commented out) "DUMMY" combine after operation D2SAFR 
2. Removed (deleted) SRD25 operation. 
3. Replaced SRD42 operation with stage-storage-discharge data 
4. Revised SRD53 operation stage-storage-discharge using 2010 FeD survey data 
5. KO cards added/revised 

Filename: WT1EOla.ihl Date: 04/01/2010 - dtp 

2000 
15 

5 
'DIAGRAM 

JD 3.480 0.0001 
PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060 
PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105 
PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172 
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707 
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849 
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908 
PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950 
PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980 
PC 0.983 0.986 0.989 0.992 0.995 0.998 1. 000 
JD 3.393 5.0 
JD 3.306 10.0 
JD 3.219 20.0 
JD 3.132 30.0 
JD 3.028 60.0 

HEC-l INPUT 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 
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LINE 

54 
55 

56 
57 
58 
59 
60 
61 
62 
63 
64 

65 
66 
67 
68 
69 
70 
71 

ID ....... 1 ....... 2 ....... 3 ....... 4 ... , ... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

JD 2.965 
JD 2.927 

90.0 
120.0 

KK D03BASIN 
KM BASIN BOUNDARY FROM KINGSWOOD PARKE 
BA 0.723 
LG 0.23 0.25 4.80 0.37 35 
UI 0 121 484 719 1140 1220 811 
UI 70 36 35 0 0 0 0 
UI 0 0 0 0 0 0 
ur 0 0 0 0 0 0 
UI 0 

KK DD03REDIVERT 
KM Master Drainage Report Update for Kingswood Parke 
KM (excess retention provided for future development 
KM subtracted from total retenttion provided) 
DT RD03 51. 7 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 

548 245 149 
0 0 0 

0 0 
0 0 

Phase One 
was 

0.0 0.0 0.0 
0.0 0.0 0.0 

DATA REMOVED FROM HARD COPY - Refer to digital copy of output 

1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 

1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 

1264 
1265 

1266 
1267 
1268 
1269 
1270 
1271 
1272 

1273 
1274 

1275 
1276 
1277 
1278 
1279 
1280 
1281 

1282 
1283 
1284 
1285 
1286 
1287 
1288 

LINE 

1289 
1290 

1291 

KK 
KM 
BA 
LG 
UI 
ur 
UI 
UI 
UI 

o22BASIN 
BASIN BOUNDARY FROM 

0.454 
0.24 0.25 4.70 

0 63 233 
87 50 20 

0 
0 

DD22REDIVERT 

ROYAL 

0.37 
357 

20 

RANCH UNIT 

32 
500 

20 
0 

I AND II 

764 567 411 284 
0 0 0 0 
0 0 
0 0 
0 0 

2 (Basins Pl&N in D23), Final 
2, ParcelS, Final Drainage 

135 
0 

KK 
KM 
KM 
KM 
KM 
DT 
DI 
DQ 

Drainage Report for Royal Ranch Unit 
Drainage Report for Royal Ranch Unit 
Report for Royal Ranch Unit 2 Parcel 
Del Webb 

8, portion estimated by aerial for 

RD22 37.5 0.0 
0.0 500.0 5000.0 50000.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 

KK DD122RETRIEVE 
DR DD122S 

KK D12D22ROUTE 

0.0 
0.0 

0.0 
0.0 

KM Cross-section: Cross section determined from aerial 

0.0 
0.0 

0.0 
0.0 

KM Manning's N Value: street and earth with sparse trees and shrubs 
RS 7 FLOW 
RC 0.032 0.013 0.013 7744 0.0040 0.00 
RX 100.00 105.00 145.00 145.10 160.00 174.00 178.00 180.00 
RY 1000.0 999.90 999.50 999.00 999.20 999.50 999.60 999.65 

KK CPD22COMBINE 
HC 3 18.945 

KK D22D23ROUTE 
KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: earth with sparse trees and shrubs/ riprap 
RS 2 FLOW 
RC 0.032 0.032 0.032 2705 0.0037 0.00 
RX 100.00 104.00 106.00 110.00 118.00 122.00 126.00 138.00 
RY 1161.0 1160.00 1159.00 1158.00 1158.10 1159.00 1160.00 1161.00 

KK D23BASIN 
KM BASIN BOUNDARY FROM SIERRA VERDE 
BA 0.541 
LG 0.27 0.27 5.00 0.32 26 
UI 0 59 138 272 346 448 673 629 
UI 284 172 101 76 56 17 18 18 
UI 0 0 0 0 0 0 0 

HEC-1 INPUT 

483 
18 

0 

0.0 
0.0 

371 
0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

UI 
UI 

KK DD23REDIVERT 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
l300 
1301 
1302 

1303 
1304 

l305 
1306 
1307 
1308 
l309 
l310 
l311 

1312 
1313 

1314 
1315 
1316 
1317 
1318 

1319 
1320 
1321 
1322 
1323 

1324 
1325 
1326 
1327 
1328 
l329 

LINE 

1330 
1331 
1332 
1333 
1334 
l335 
1336 
1337 
1338 

1339 
1340 
1341 
1342 
1343 

1344 
1345 

1346 
1347 
1348 
1349 
1350 
1351 
1352 

1353 
1354 

1355 
1356 
1357 
1358 

KM Final Drainage Report for Sierra Verde Parcel 5, Infrastructure Drainage 
KM Report for Sierra Verde (temporary basins removed), Final Drainage 
KM Report for Sierra Verde Parcel 4Final Drainage Report for Harmony 
KM Apartments, Drainage Report for Royal Ranch Unit 2 Final Drainage 
KM Report for Sierra Verde Parcel 9, Final Drainage Report for Sierra Verde 
KM Parcel 3, Final Drainage Report for Sierra Verde Parcel 2, Final Drainag 
KM Report for Sierra Verde Parcel 1, Drainage Report for Fry's at Waddell 
KM and Litchfield Roads 
DT RD23 36.3 0.0 
DI 0.0 500.0 5000.0 50000.0 0:0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK DD131RETRIEVE 
DR DD131S 

KK D13D23ROUTE 
KM Cross-section: Cross-section determined from aerial 1/2 street section 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
DT 
01 
DQ 

KK 
KM 
DT 
01 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

Manning's N Value: street, earth with sparse trees and shrubs 
3 FLOW 

0.032 0.013 0.032 5460 0.0044 0.00 
100.00 100.00 109.00 109.00 148.00 148.00 197.00 198.00 
ll80.0 ll76.28 1176.28 ll75.78 ll75.00 ll75.50 ll77.00 ll77.10 

CPD23COMBINE 
3 22.13 

DD231DIVERT 
Waddell at Litchfield split flow 

DD231S 0.0 0.0 
0.0 518.8 867.4 1680.6 2985.0 0.0 0.0 0.0 
0.0 51. 3 223.3 727.6 1503.5 0.0 0.0 0.0 

DD232DIVERT 
Waddell at Litchfield split flow 

DD232S 0.0 0.0 
0.0 467.5 644.1 953.0 1481. 6 0.0 0.0 0.0 
0.0 55.8 138.4 242.9 365.2 0.0 0.0 0.0 

D23D24ROUTE 
Manning's N Value: Litchfield Manor, CS 400 HDR 896 

2 FLOW 
0.025 0.025 0.025 2496 0.0020 0.00 

100.00 100.10 104.10 108.10 112.10 123.70 143.60 151. 60 
1157.0 ll55.00 1154.00 1153.00 ll53.10 1155.00 1156.00 1157.00 

HEC-1 INPUT 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK D24BASIN 
KM BASIN BOUNDARY FROM LITCHFIELD MANOR 
BA 0.492 
LG 0.27 0.25 5.10 0.31 28 
UI 0 56 145 267 346 467 677 539 421 315 
UI 227 116 89 56 26 17 17 17 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 
UI 

KK DD24REDIVERT 
KM Final Drainage Report for Litchfield Manor (excess retention per report) 
DT RD24 40.9 0.0 
01 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK DD132RETRIEVE 
DR DD132S 

KK D13D24ROUTE 
KM Cross-section: Cross-section determined from aerial 1/2 street section 
KM Manning's N Value: street, earth with sparse trees and shrubs 
RS 3 FLOW 
RC 0.032 0.013 0.013 5460 0.0044 0.00 
RX 100.00 100.10 145.00 145.10 175.00 175.10 184.90 185.00 
RY 1178.0 1176.50 1175.50 1175.00 1175.78 1176.28 ll76.28 1180.00 

KK 
HC 

KK 
KM 
DT 
01 

CPD24COMBINE 
3 22.622 

DD24SEDIVERT 
Waddell near Dysart split flow (subdivision boundary) 

DD24S 0.0 0.0 
0.0 55.3 366.8 1137.9 2658.6 0.0 0.0 0.0 0.0 0.0 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1359 

1360 
1361 
1362 
1363 
1364 
1365 
1366 

LINE 

1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 

1376 
1377 
1378 
1379 
1380 
1381 
1382 

1383 
1384 

1385 
1386 
1387 
1388 
1389 

1390 
1391 
1392 
1393 
1394 

1395 
1396 
1397 
1398 
1399 
1400 
1401 
1402 

1403 
1404 
1405 
1406 
1407 
1408 

LINE 

1409 
1410 

1411 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 

1420 
1421 

1422 
1423 

DO 0.0 0.0 81.5 397.9 1115.4 0.0 0.0 0.0 

KK D24D25ROUTE 
KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: Grass, earth with sparse trees and shrubs 
RS 3 FLOW 
RC 0.032 0.025 0.032 2701 0.0017 0.00 
RX 100.00 105.00 120.00 130.00 150.00 165.00 200.00 210.00 
RY 1000.0 999.50 997.20 996.00 995.90 997.20 999.50 1000.00 

HEC-1 INPUT 

0.0 0.0 

ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

D25BASIN 
BASIN BOUNDARY FROM ROSEVIEW MULTI PHASE 

0.497 
0.25 0.25 4.80 0.35 30 

63 200 335 439 678 
120 87 53 19 20 19 

o 0 000 
000 

KK DD25REDIVERT 

685 499 371 
o 

KM 
KM 
KM 
DT 
DI 
DO 

Drainage Report for Roseview - Parcels 1-6, Master Drainage 
Report for Roseview, Retention for Parcels 7 and 8 were estimated 
based on aerial, Parcel 5a has no retention 

RD25 37.1 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

KK CPD25COMBINE 
HC 2 23.119 

KK DD251DIVERT 
KM Waddell/Dysart!RR split flow 
DT DD2515 0.0 0.0 
DI 0.0 69.9 1206.6 4171.1 8464.1 
DO 0.0 69.9 1097.4 3288.4 6292.9 

KK DD252DIVERT 
KM Waddell/Dysart/RR split flow 
DT DD252S 0.0 0.0 
DI 0.0 0.0 109.3 882.7 2171.2 
DO 0.0 0.0 109.3 363.0 701.2 

KK D2542AROUTE 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

KM Cross-section: Cross-section estimated from aerial, estimated 3' deep 
KM Manning's N Value: earth with sparse trees and shrubs 
KM Route is from D25 to 042 (broken into 2 routes, 1st route) 
RS 1 FLOW 
RC 0.032 0.032 0.032 2090 0.0057 0.00 
RX 100.00 101.00 102.00 122.00 128.00 145.00 146.00 147.00 
RY 1000.0 999.90 999.80 997.00 997.10 999.80 999.90 1000.00 

KK D2542BROUTE 
KM Cross-section: Cross-section from Lower El Mirage Channelization 
KM (Report FCDMC 18-198B) / Manning's N Value: clean earth; straight 
KM Route is from D25 to D42 (broken into 2 routes, 2nd route) 
RS 1 FLOW 
RC 0.022 0.022 0.022 4791 0.0042 0.00 

HEC-1 INPUT 

247 
o 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 .•..... 6 ....... 7 ....... 8 ....... 9 ...... 10 

RX 100.00 103.00 105.50 137.50 187.50 219.50 222.00 225.00 
RY 1000.0 999.50 998.50 990.50 990.40 998.50 999.50 1000.00 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

D37BASIN 
BASIN BOUNDARY FROM AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 

0.197 
0.50 0.25 5.60 0.32 

o 18 24 50 100 109 142 151 151 
135 94 92 66 52 46 32 25 21 

15 10 10 8 2 2 2 3 2 
322 2 3 2 2 0 0 

KK DD232RETRIEVE 
DR DD232S 

KK D23D37ROUTE 
KM Cross-section: Ag field, assumed 0.5% 

128 
17 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1424 
1425 
1426 
1427 
1428 
1429 
1430 

1431 
1432 

1433 
1434 
1435 
1436 
1437 
1438 
1439 

1440 
1441 

1442 
1443 
1444 
1445 
1446 
1447 
1448 

KM side slopes, V-ditch Manning's N Value: avg value for cultivated 
KM areas from Estimated Manning's Roughness 
KM Coefficient for Stream Channels and Flood Plains in Me 
RS 36 FLOW 
RC 0.038 0.038 0.038 3332 0.0024 0.00 
RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

KK DD251RETRIEVE 
DR DD251S 

KK D25D37ROUTE 
KM Cross-section: Estimated 2' deep and 4:1 side slopes, width based on 
KM aerial & tope / Manning's N Value: earth wi sparse trees and brush 
RS 7 FLOW 
RC 0.032 0.032 0.032 2711 0.0007 0.00 
RX 100.00 115.00 130.00 138.00 144.00 152.00 165.00 185.00 
RY 1000.0 999.50 999.00 996.00 996.10 999.00 999.50 1000.00 

KK DD24SERETRIEVE 
DR DD24S 

KK D24D37ROUTE 
KM Cross-section: Ag field, assumed 0.5% side 
KM slopes, V-ditch Manning' s N Value: Ag field 
RS 5 FLOW 
RC 0.038 0.038 0.038 1422 0.0028 0.00 
RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
RY 1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

HEC-1 INPUT 

LINE ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1449 
1450 

1451 
1452 
1453 
1454 
1455 

1456 
1457 
1458 
1459 
1460 
1461 
1462 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 

CPD37COMBINE 
23.316 

DD37SEDIVERT 
split flow across low point in RR 

DD37S 0.0 0.0 
0.0 1457.6 3118.3 5527.2 9114.3 
0.0 0.0 4.6 291.9 1203.2 

D37D39ROUTE 
Cross-section: Ag field, assumed 
side slopes, V-ditch / Manning's 

1 FLOW 
0.038 0.038 0.038 2643 0.0030 

100.00 200.00 400.00 500.00 550.00 
1000.0 999.50 998.50 998.00 998.25 

D35BASIN 

tracks 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

0.5% 
N Value: Ag field 

0.00 
600.00 800.00 900.00 
998.50 999.50 1000.00 

1463 
1464 
1465 
1466 
1467 
1468 
1469 
1470 
1471 

KM BASIN BOUNDARY FROM MARYVALE PARK PARCELS, AG LAND AND 1990 TOPO 

1472 
1473 

1474 
1475 
1476 
1477 
1478 
1479 
1480 

1481 
1482 

1483 
1484 
1485 
1486 
1487 

BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
DT 
DI 
DQ 

0.254 
0.50 0.25 4.55 0.52 

0 21 26 55 108 126 
150 153 116 103 77 63 

21 19 13 13 12 6 
2 3 3 2 3 3 
0 0 0 0 0 

DD231RETRIEVE 
DD231S 

D23D35ROUTE 
Cross-section: Ag field, assumed 0.5% 
side slopes, V-ditch / Manning's N Value: 

14 FLOW 
0.038 0.038 0.038 2692 0.0037 0.00 

100.00 200.00 400.00 500.00 550.00 600.00 
1000.0 999.50 998.50 998.00 998.25 998.50 

CPD35COMBINE 
2 22.384 

DD35SEDIVERT 
Litchfield at 1/2 mi S. of Waddell split 

DD35S 0.0 0.0 
0.0 112.5 584.6 1947.2 4136.3 0.0 
0.0 18.8 97.4 368.7 900.0 0.0 

HEC-1 INPUT 

162 180 
56 38 

3 

Ag field 

800.00 900.00 
999.50 1000.00 

flow 

0.0 0.0 
0.0 0.0 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 

183 
32 

3 
3 
0 

0.0 
0.0 

0.0 
0.0 

171 
26 

0.0 
0.0 

PAGE 37 

PAGE 38 

Appendix 02 
Page 5 of 35 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

LINE ID ....... 1 ..•.... 2 ....... 3 ....... 4 .....•• 5 •...... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1488 
1489 
1490 
1491 
1492 
1493 
1494 

1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1503 

1504 
1505 

1506 
1507 
1508 
lS09 
1510 
1511 
1512 

1513 
1514 

1515 
1516 
1517 
1518 
1519 

1520 
1521 
1522 
1523 
1524 

KK D35D38ROUTE 
KM Cross-section: Cross-section from Surprise Pointe Master 
KM Drainage Report / Manning's N Value: riprap 
RS 3 FLOW 
RC 0.032 0.032 0.032 2S88 0.0023 0.00 
RX 100.00 105.00 110.00 12S.S0 l31.50 lS1.00 lS5.00 160.00 
RY 1000.0 999.90 999.80 996.10 996.00 999.80 999.90 1000.00 

KK D38BASIN 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

BASIN BOUNDARY FROM 
0.124 

O. SO 0.25 4.45 
0 11 15 

84 60 57 
9 6 6 
1 2 

KK DD37SERETRIEVE 
DR DD37S 

KK D37D38ROUTE 

AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 

0.S6 0 
33 64 70 91 94 
40 34 27 19 16 

5 1 2 
2 

96 
14 

2 
0 

KM Cross-section: Cross-section estimated from aerial and topa-railroad 
KM Manning's N Value: earth wi sparse trees and brush 
RS 1 FLOW 
RC 0.032 0.032 0.032 1505 0.0040 0.00 
RX 100.00 120.00 127.00 134.00 155.00 170.00 190.00 290.00 
RY 1148.1 1148.00 1147.00 1146.00 1146.10 1147.00 1148.00 1148.10 

KK CPD38COMBINE 
HC 3 23.694 

KK DD381DIVERT 
KM RR tracks btwn Cactus and Waddell split flow 
DT DD381S 0.0 0.0 
01 0.0 178. S 1607.5 4129.9 7990.7 0.0 0.0 0.0 
DQ 0.0 lS6.9 1414.9 3582.1 6821.6 0.0 0.0 0.0 

KK DD382DIVERT 
KM RR tracks btwn Cactus and Waddell split flow 
DT DD382S 0.0 0.0 
01 0.0 21.7 192.6 547.8 1169.1 0.0 0.0 0.0 
DQ 0.0 15.2 S1.2 99.4 157.1 0.0 0.0 0.0 

HEC-1 INPUT 

0.0 
0.0 

0.0 
0.0 

81 
10 

1 
0 
0 

0.0 
0.0 

0.0 
0.0 

LINE ID ....••• 1. ...•.. 2 ....... 3 ...•... 4 ....... S ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1525 
1526 
1527 
1528 
1529 
1530 
1531 

1532 
1533 
1534 
1535 
1536 
1537 
1538 
lS39 
lS40 

1541 
1542 

1543 
1544 
1545 
1546 
lS47 
lS48 
lS49 

1550 
1551 

KK D38D39ROUTE 
KM Cross-section: Ag field, assumed 0.5% side slopes, V-ditch 
KM Manning I 5 N Value: Earth with grass and torbs 
RS 20 FLOW 
RC 0.025 0.025 0.025 2996 0.0013 0.00 
RX 100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
RY 1000.0 999.50 998.S0 998.00 998.25 998.S0 999.50 1000.00 

KK D39BASIN 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

BASIN BOUNDARY FROM AG LAND, 1990 TOPO AND BNSF RR ALIGNMENT 
0.182 

0.50 0.25 5.60 0.32 
17 25 56 97 121 137 146 

112 98 69 53 50 32 26 21 
10 10 2 2 2 3 

2 2 3 0 0 0 
0 0 0 0 0 

KK DD252RETRIEVE 
DR DD252S 

KK D25D39ROUTE 
KM Cross-section: Cross-section from Surprise Pointe Master 
KM Drainage Report / Manning's N Value: clean earth 
RS 1 FLOW 
RC 0.022 0.022 0.022 2101 0.0029 0.00 
RX 100.00 101.00 102.00 120.00 120.50 132.20 l33.00 l34.00 
RY 1000.0 999.90 999.80 996.80 996.90 999.80 999.90 1000.00 

KK CPD39COMBINE 
HC 4 23.876 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 

140 125 
16 14 

2 2 
0 0 
0 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1552 
1553 
1554 
1555 
1556 
1557 
1558 

1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 

KK D39D42ROUTE 
KM Cross-section: Cross-section from Lower El Mirage Channelization 
KM (Report FCDMe 18-198B) I Manning's N Value: clean earth; straight 
RS 5 FLOW 
RC 0.022 0.022 0.022 5691 0.0035 0.00 
RX 100.00 103.00 105.50 137.50 187.50 219.50 222.00 225.00 
RY 1000.0 999.50 998.50 990.50 990.40 998.50 999.50 1000.00 

KK D26BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

BASIN BOUNDARY FROM RACHO 
MOBILE HOME PARK, SUNWEST 

0.642 
0.24 0.25 5.80 0.24 

0 163 566 876 
37 0 0 0 

0 0 
HEC-1 

EL MIRAGE, SCHOOL 
CEMETARY AND GRAND AVE CHANNEL 

34 
1350 940 579 247 

0 0 0 0 
0 

INPUT 

140 
0 
0 

44 
o 
o 

LINE ID ....... 1. ...... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1567 
1568 

1569 
1570 
1571 
1572 
1573 

1574 
1575 

1576 
1577 
1578 
1579 
1580 
1581 
1582 

1583 
1584 

1585 
1586 
1587 
1588 
1589 
1590 
1591 

1592 
1593 
1594 
1595 
1596 
1597 
1598 
1599 
1600 
1601 

1602 
1603 
1604 
1605 
1606 

UI 
UI 

KK 
KM 
DT 
DI 
DQ 

KK 
DR 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
HC 

KK 
KM 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

DD26REDIVERT 
Retention volume estimated based on aerial 

RD26 52.4 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

DD142RETRIEVE 
DD142S 

D14 D2 6ROUTE 
Cross-section: Cross-section from Lower El Mirage Channelization 
(Report FCDMC 18-198B) / Manning's N Value: clean earth; straight 

2 FLOW 
0.022 O. 022 0.022 5050 0.0048 0.00 

100.00 102.50 105.50 137.50 187.50 219.50 222.00 225.00 
1000.0 999.50 999.00 991.00 991.10 999.00 999.80 1000.00 

CPD26COMBINE 
2 5.4 

D26D27ROUTE 
Cross-section: Cross-section determined from FCDMe 18 
Manning' 5 N Value: Clean earth 

2 FLOW 
0.022 0.022 0.022 2050 0.0039 0.00 

100.00 102.50 105.50 137.50 187.50 219.50 222.00 225.00 
1000.0 999.50 999.00 99l. 00 991.00 999.00 999.50 1000.00 

D27BASIN 
BASIN BOUNDARY FROM RANCHO EL MIRAGE 
WEST EL MIRAGE AND BNSF RR ALIGNMENT 

0.316 
0.20 0.24 4.90 0.35 42 

0 101 334 573 674 411 197 89 33 20 
0 0 0 0 0 0 

0 

DD27REDIVERT 
Retention volume estimated based on aerial 

RD27 8.2 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

HEC-1 INPUT 

LINE ID ••...•• 1. ...... 2 .....•. 3 .....•• 4 •.•..•. 5 •.•..•. 6 ..•..•• 7 ••••••• 8 ••.•••• 9 •.•.•• 10 

1607 
1608 

1609 
1610 

1611 
1612 
1613 
1614 
1615 

KK CPD27COMBINE 
HC 2 5.716 

KK SRD27STORAGE 
KM Storage 

KO 
RS STOR 
SV 
SQ 52.00 
SE 1140.0 1142.00 
ST 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

at culvert under TB Road 

22.80 51. 41 
202.00 415.00 658.00 906.00 1127.00 2999.00 

1144.00 1146.00 1148.00 1150.00 1152.00 1154.00 

Filename: WT1 E01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1616 
1617 
1618 
1619 
l620 
1621 
1622 

1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1632 

l633 
1634 
1635 
1636 
1637 
1638 

l639 

1640 

1641 
1642 
1643 
1644 

1645 

LINE 

1646 
1647 
1648 
1649 
1650 
1651 

1652 
1653 
1654 
1655 
1656 
1657 
1658 
1659 

1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
l668 

1669 
l670 
l671 
l672 
1673 

1674 

1675 

1676 
1677 
1678 
1679 

1680 
1681 
1682 
1683 
1684 

KK D27D42ROUTE 
KM Cross-section: Cross-section from Lower El Mirage Channelization 
KM (Report FCDMC 18-198B) I Manning's N Value: clean earth; straight 
RS 3 FLOW 
RC 0.022 0.022 0.022 5598 0.0032 0.00 
RX 100.00 102.50 105.50 137.50 187.50 219.50 222.00 225.00 
RY 1000.0 999.50 999.00 991.00 991.10 999.00 999.50 1000.00 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

D42BASIN 
BASIN BOUNDARY FROM PARQUE VERDE MULTI PHASE 
DYSART SCHOOL DISTRICT, AND BUENA VISTA 

0.994 
0.24 0.24 5.20 0.29 32 

o 150 594 890 1330 1722 1186 
148 46 46 45 
000 
000 
o 

KK DD42REDIVERT 

816 
o 

KM Retention volume estimated based on aerial, Cactus and Dysart 
KM Subdivision and Parque Verde - No Reports available 
DT RD42 71.8 0.0 

463 
o 

DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

KK CPD42COMBINE 
KO 1 

HC 26.933 

KK SRD42STORAGE 
KM Storage behind Cactus Road - 2009 ADMPU data revised by AZTEC 
KM Storage and roadway data based on 2010 survey by FCDMC (NGVD29) 

246 

0.0 
0.0 

KM Discharge data based on 3-24" pipes + overflow through control section 
KO 1 2 

RS 1 STOR 
HEC-1 INPUT 

ID ....... 1. ...... 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 .•••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

SV 0.03 1.63 11.41 12.0 12.6 13.3 14.0 14.62 15.3 
SV 16.4 18.09 20.2 
SQ 0 41 81 82 118 147.5 184 230 294 
SQ 422 717 1123 
SE 1105.2 1107.0 1110.0 1114.0 1114.2 1114.4 1114.6 1114.8 1115.0 1115.2 
SE 1115.5 1116.0 1116.5 

KK D42D53ROUTE 
KM Cross-section: Cross-section estimated from aerial and topa data 
KM from West Cactus Basin CAR (with average width of 2 channel segments) 
KM Manning's N Value: clean earth; straight 
RS 1 FLOW 
RC 0.022 0.022 0.022 1558 0.0026 0.00 
RX 100.00 103.00 105.00 145.00 271.00 311.00 313.00 315.00 
RY 1000.0 999.90 999.80 995.80 995.90 999.80 999.90 1000.00 

KK D53BASIN 
KM BASIN BOUNDARY FROM EL MIRAGE MARKET PLACE, RANCHO MIRAGE UNIT 3 
BA 0.118 
LG 0.31 0.32 4.60 0.36 11 
UI 0 55 169 306 215 107 39 12 9 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 
UI 0 
UI 0 

KK DD53REDIVERT 
KM 
DT 
DI 
DQ 

Retention volume estimated based on aerial 
RD53 12.1 0.0 

0.0 500.0 5000.0 50000.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 

KK CPD53COMBINE 
KO 1 2 

HC 2 27.051 

KK SRD53STORAGE 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

FCDMC (NGVD29) 

0.0 
0.0 

KM 
KM 
KM 

West Cactus Basin - 2009 ADMPU data revised by AZTEC 
Storage and roadway data based on 2010 survey by 
Discharge data based on 2-10'x3' RCBC + overflow 

2 
through control section 

SV 
SV 
SQ 
SQ 

KO 1 
o 

78.0 
o 

633 

0.66 
81.7 

0.0 
737 

SE 1103.0 1104.0 

4.1 
85.0 
0.0 
835 

20.0 
87.0 

0.0 
955 

27 .6 
90.0 
25.0 
1117 

47.2 57.8 

225 375 

1105.0 1107.2 1108.0 1110.0 1111.0 

67.0 69.2 74.0 

430 474 526 

1111.7 1112.0 1112.3 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CI P Filename: WT1 E01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

1685 SE 1112.7 1113.0 1113.2 1113.4 1113.6 
* SQ 0 0.0 0.0 0.0 12.0 55 100 140 154 2 
* SQ 298 405 498 625 792 

HEC-l INPUT 

LINE ID •••..•. 1 ....... 2 ••.•..• 3 •••••.. 4 •..•••• 5 •••...• 6 .•••••• 7 ••••••• 8 ••••.•• 9 .•...• 10 

1686 
1687 
1688 

1689 
1690 
1691 
1692 

1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 

1702 
1703 
1704 
1705 
1706 

1707 
1708 
1709 

1710 
1711 
1712 
1713 

1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 

KK 
KM 
KM 

RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
KM 

RS 
RC 
RX 
RY 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

D53D54ROUTE 
Cross-section: Golf course, Cross-section determined from 
aerial-golf course / Manning I s N Value: earth wi grass 

KO 1 2 
4 FLOW 

0.025 0.025 0.025 3999 0.0045 0.00 
100.00 174.00 228.00 298.00 357.50 413.00 468.00 486.00 
1106.0 1104.00 1103.00 1102.00 1101.90 1103.00 1104.00 1104.10 

D43BASIN 
BASIN BOUNDARY FROM MONTA BLANCA ESTATES. SUNNYVALE AND SUNDIAL 

0.500 
0.25 0.25 4.70 0.37 33 

0 75 299 448 669 867 596 410 233 124 
75 23 23 23 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

DD43REDIVERT 
Retention volume estimated based aerial 

RD43 35.5 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

D43D54ROUTE 
Cross-section: Golf course, assumed 0.5% 
side slopes, V-ditch / Manning's N Value: grass - golf course 

KO 1 2 
14 FLOW 

0.025 0.025 0.025 3872 0.0023 0.00 
100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1000.0 999.50 998.50 998.00 998.25 998.50 999.50 1000.00 

D54BASIN 
BASIN BOUNDARY FROM FAIRWAYS GOLF COURSE DIVISION 
AND PUEBLO EL MIRAGE RV RESORT 

0.271 
0.20 0.27 4.45 0.49 14 

65 226 345 557 406 260 119 64 25 
15 15 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

HEC-l INPUT 

LINE ID •.•.•.. 1 ......• 2 •.•••.. 3 .•..... 4 ••••.•• 5 ...•••• 6 •••..•• 7 ••••••• 8 •••...• 9 .••••• 10 

INPUT 
LINE 

NO. 

56 

69 
65 

72 

79 

1724 
1725 
1726 
1727 
1728 
1729 

1730 

1731 

KK DD54REDIVERT 
KM NO REPORTS - ESTIMATED FIRST FLUSH RETENTION 
KM DUE TO LOCATION OF DEVELOPMENT TO THE RIVER 
DT RD54 3.0 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 

KK CPD54COMBINE 
KO 1 2 

HC 3 27.822 

1732 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

IV) ROUTING 

I .) CONNECTOR 

D03 

.-------> 
DD03RE 

V 

V 

D03D04 

1---» DIVERSION OR PUMP FLOW 

1<---) RETURN OF DIVERTED OR PUMPED FLOW 

RD03 

D04 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01a.oh1 

FROM AERIAL 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

95 
90 

98 

102 
100 

105 

112 

124 
122 

127 

129 

140 
136 

· -------> 
0004RE 

CP004 .•.......... 

.-------> 0004S 
0004SE 

V 

V 
004005 

005 

· -------> 
0005RE 

CP005 ........... . 
V 
V 

005014 

.-------> 00141S 
00141 

V 

V 

R004 

R005 

143 005015 

150 

165 
160 

170 
168 

175 
173 

178 

185 

011 

· -------> ROll 
0011RE 

· -------> 00111S 
00111 

· -------> 00112S 
00112 

V 
V 

011012 

012 

201 
195 

. -------> R012 

204 

208 
206 

213 
211 

216 

224 

0012RE 

CP012 ........... . 

· -------> 00121S 
00121 

· -------> 00122S 
00122 

V 

V 

012013 

013 

238 
233 

.-------> R013 

242 
241 

243 

0013RE 

. <------- DD04S 

0004SE 
V 
V 

004013 

250 CP013 ....................... . 

254 
252 

.-------> 00131S 
00131 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1E01a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

259 
257 

262 

269 

280 
278 

· -------> 00132S 
00132 

v 
V 

013014 

014 

. -------> 
0014RE 

R014 

284 
283 

.<------- 00141S 
00141 

V 

V 
285 00514A 

293 CP014 ..••••.••..•••.••....... 

297 
295 

300 

307 

· -------> ODl42S 
00142 

V 
V 

014015 

015 

316 CP015 ....................... . 
V 
V 

318 015026 

325 

332 

V 
V 

015028 

028 

341 CP028 ..••..••.... 
V 
V 

343 028AFR 

351 LOI 

362 
360 

· -------> RLOI 

365 

373 

384 
382 

387 

OLOIRE 
V 
V 

LOlL03 

L03 

.-------> 

OL03RE 

L20 

RL03 

399 
397 

. -------> 

402 

410 

415 
412 

418 

425 

436 
434 

OL20RE 
V 
V 

L20L03 

CPL03 ......•................. 

.-------> OL03S 
OL03SE 

V 
V 

L03L04 

L04 

. -------> 
OL04RE 

RL04 

RL20 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

439 

443 
441 

446 

453 

466 
462 

469 

473 
471 

478 
476 

481 

488 

499 
497 

502 

510 

521 
519 

524 

529 
526 

532 

540 

551 
549 

554 

556 

563 

574 
572 

577 

584 

595 
593 

598 

600 

CPL04 ........... . 

· -------> OL04S 
OL04SE 

V 
V 

L04L05 

LOS 

· -------> 

OL05RE 

CPL05 ......•...•. 

.-------> OL051S 
OL051 

· -------> OL052S 
OL052 

v 
V 

L05006 

L02 

· -------> 
OL02RE 

V 
V 

L02006 

RL05 

RL02 

006 

. -------> 

0006RE 

CP006 ....................... . 

· -------> 0006S 
DD06SE 

V 
V 

006007 

007 

· -------> 

0007RE 

CP007 ........... . 
V 
V 

007002 

001 

· -------> 
0001RE 

V 
V 

001002 

002 

R007 

R001 

. -------> 
0002RE 

CP002 ....................... . 
V 
V 

002010 

R006 

R002 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

606 

617 
615 

620 

628 
627 

629 

635 

650 
645 

653 

655 

662 

676 
671 

680 
679 

681 

688 

692 
690 

697 
695 

700 

707 

721 
716 

725 
724 

726 

733 

736 

743 

771 
752 

776 
774 

779 

786 

D09 

· -------> RD09 
DD09RE 

V 
V 

D09D10 

.<------- DD06S 
DD06SE 

v 
V 

D06D10 

010 

. -------> 
DD10RE 

RD10 

CPD10 .....•••....•••....•••...••.•••••.•. 
V 
V 

D10D19 

L09 

.-------> RL09 
DL09RE 

.<------- DL051S 
DL051 

V 
V 

L05L09 

CPL09 ..•....•.••• 

· -------> DL091S 
DL091 

· -------> DL092S 
DL092 

V 
V 

L09D08 

D08 

.-------> 
DD08RE 

RD08 

.<------- DL052S 
DL052 

v 
v 

L05D08 

CPD08 •••••..•••••.•...••••••. 
v 
v 

D08D16 

L06 

. -------> RL06 
DL06RE 

. -------> DL06S 
DL06SE 

v 
V 

L06L07 

L07 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1E01a.oh1 
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I 
I 808 

795 

I 812 
811 

813 

I 821 

828 

I 832 
830 

I 
835 

842 

I 
860 

851 

864 
863 

I 865 

872 

I 874 

881 

I 898 
891 

I 
901 

909 
908 

I 910 

917 

I 934 
927 

938 

I 
937 

939 

I 
947 

951 
949 

I 954 

961 

I 973 
970 

976 

I Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

I 

· -------> RL07 
DL07RE 

.<------- DL03S 
DL03SE 

V 
V 

L0307A 
V 
V 

L0307B 

CPL07 ..........•..••.•.•..... 

. -------> DL07S 
DL07SE 

v 
V 

L07L08 

L08 

· -------> RL08 

DL08RE 

. <------- DL04S 

DL04SE 
V 
V 

L04L08 

CPL08 ....................... . 
v 
V 

L08L12 

L10 

· -------> RL10 
DL10RE 

v 
V 

L10Lll 

.<------- DL06S 
DL06SE 

V 
V 

L06Lll 

Lll 

.-------> RL11 
DLllRE 

.<------- DL07S 
DL07SE 

V 

V 
L07Lll 

CPLll ................................... . 

· -------> DLllS 
DLllSE 

V 
V 

LllL12 

L12 

. -------> RL12 
DL12RE 

CPL12 .......•..............•. 

Filename: WT1 E01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

980 
978 

985 
983 

988 

995 

1006 
1005 

1007 

1014 

1019 
1016 

1025 
1022 

1028 

1035 

1045 
1044 

1046 

1053 

1057 
1055 

1062 
1060 

1065 

1072 

1083 
1081 

1086 

1088 

1095 

1107 
1104 

1110 

1118 

1136 
1127 

1139 

1143 
1141 

.-------> OL1215 
DL121 

· -------> OL1225 
OL122 

V 
V 

L12L13 

L13 

. <------- OL0915 
OL091 

V 
V 

L09L13 

CPL13 ....................... . 

.-------> OL1315 
OL131 

· -------> OL1325 
OL132 

v 
V 

L13D16 

016 

.<------- OL0925 
OL092 

V 

V 

L09016 

CPD16 .............•...................... 

. -------> DD1615 
DD161 

. -------> 001625 
DD162 

V 
V 

016018 

018 

· -------> 
0018RE 

CP018 ........... . 
V 
V 

018019 

017 

.-------> 
0017RE 

V 
V 

017019 

R018 

R017 

019 

. -------> 
0019RE 

CP019 ...................•................ 

. -------> 001915 
00191 

R019 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1E01a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1148 
1146 

1151 

1158 

1172 
1167 

1176 
1175 

1177 

1184 

1186 

1193 

1206 
1202 

1210 
1209 

1211 

1219 
1218 

1220 

1227 

1231 
1229 

1236 
1234 

1239 

1247 

1261 
1256 

1265 
1264 

1266 

1273 

1275 

1282 

1300 
1291 

1304 
1303 

· -------> 00192S 
00192 

V 
V 

019020 

020 

· -------> R020 
0020RE 

.<------- 00111S 
00111 

v 
v 

011020 

CP020 ....................... . 
v 
V 

020021 

02l 

· -------> RD21 
0D21RE 

. <------- 00112S 
00112 

V 

V 
011021 

. <------- 00121S 
00121 

V 
V 

012021 

CP021 ................................... . 

· -------> 00211S 
00211 

· -------> 00212S 
00212 

V 
V 

021022 

022 

.-------> 
0022RE 

R022 

.<------- 00122S 
00122 

V 
V 

012022 

CP022 ....................... . 
V 

V 

022023 

023 

· -------> RD23 
0023RE 

. <-------
00131 

V 
V 

00131S 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l305 

l312 

1316 
1314 

1321 
l319 

l324 

1330 

l341 
l339 

l345 
1344 

1346 

1353 

1357 
1355 

1360 

1367 

1380 
1376 

1383 

1387 
l385 

l392 
1390 

1395 

1403 

1411 

1421 
1420 

1422 

1432 
1431 

1433 

1441 
1440 

1442 

1449 

1453 
1451 

013023 

CP023 ....................... . 

· -------> 002315 
00231 

.-------> 002325 
00232 

V 
V 

023024 

024 

· -------> R024 
0024RE 

.<------- 001325 
00132 

V 

V 
013D24 

CPD24 ....................... . 

.-------> 00245 
00245E 

V 
V 

024025 

025 

· -------> R025 
0025RE 

CP025 ........... . 

· -------> 002515 
00251 

· -------> 002525 
00252 

V 
V 

02542A 
V 
V 

02542B 

037 

.<------- 002325 
00232 

V 
V 

023037 

. <------- 002515 
00251 

V 
V 

025037 

. <------- 00245 
00245E 

V 
V 

024037 

CP037 ................................... . 

· -------> 00375 
00375E 

V 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1E01a.oh1 

Appendix D2 
Page 17 of 35 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1456 

1463 

1473 
1472 

1474 

1481 

1485 
1483 

1488 

1495 

1505 
1504 

1506 

1513 

1517 
1515 

1522 
1520 

1525 

1532 

1542 
1541 

1543 

v 
037039 

035 

.<------- 002318 
00231 

v 
v 

023035 

CP035 ...•..•..... 

.-------> 00355 
00358E 

v 
v 

035038 

038 

.<------- 00378 
DD37SE 

V 

V 
D37D38 

CP038 .....................•.. 

· -------> 003818 
00381 

· -------> 003828 
00382 

V 
V 

038039 

039 

.<------- 002525 
00252 

V 
V 

025039 

1550 CP039 ............•..•..........••.•...... 

1552 

1559 

1571 
1569 

1575 
1574 

1576 

1583 

1585 

1592 

1604 
1602 

1607 

1609 

V 
V 

039042 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP 

026 

· -------> R026 
0026RE 

.<------- 001428 
00142 

V 
V 

014026 

CP026 ........... . 
V 
V 

026027 

027 

. -------> 
0027RE 

CP027 ........... . 
V 

V 
8R027 

R027 

Filename: WT1 E01 a.oh1 
Appendix D2 
Page 18 of 35 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1616 

1623 

1636 
1633 

v 
v 

D27D42 

D42 

.-------> 
DD42RE 

1639 CPD42 .........................••.•....... 

1641 

1652 

1660 

1671 
1669 

1674 

1686 

1693 

1704 
1702 

1707 

1714 

V 
V 

SRD42 
V 
V 

D42D53 

D53 

. -------> 
DD53RE 

CPD53 ........... . 
V 

V 
D53D54 

D43 

.-------> 
DD43RE 

V 
V 

D43D54 

RD53 

RD43 

D54 

1727 
1724 

.-------> 
DD54RE 

1730 CPD54 ....................... . 

1'**) RUNOFF ALSO COMPUTED AT THIS LOCATION 
1 * * * * * * * * * * ** * * * * * * * * * * * * *** * * * * ** * * * *** * * 

FLOOD HYDROGRAPH PACKAGE IHEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 01APR10 TIME 16:34:26 

RD54 

Flood Control District of Maricopa County 

RD42 

L303 EX MB01 - Loop 3031 White Tanks ADMPU AHA 
100 YEAR 
24 Hour Storm 
Unit Hydrograph: S-Graph 
08/19/2009 

FCDMC CONTRACT 2007C031 
BY HDR ENGINEERING 1#79902) 
EXISTING CONDITIONS-AUGUST 2009 
MAJOR BASIN 01 
FILE NAME: EX-MBOl.DAT 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * 

FOLLOWING ARE THE CHANGES BY FCDMC: 
1. Removed SRD14. - by JWH 10-16-09 
FILE NAME: WT1E01.DAT 

For details concerning changes to this HEC-l model, please contact 
FCDMC, H&H Branch. 

* * ** * * * * * * * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * 

AZTEC revisions for FCD2008C014, Work Assignment No.2 are listed below: 
1. Extracted portion of Major Basin 0 draining to CPD54 (Lower El Mirage) 

and removed (commented out) "DUMMY" combine after operation D28AFR 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 
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2. Removed (deleted) SRD25 operation. 
3. Replaced SRD42 operation with stage-storage-discharge data 
4. Revised SRD53 operation stage-storage-discharge using 2010 FeD survey data 
5. KO cards added/revised 

Filename: WTIEO la. ihl Date: 04/01/2010 - dtp 

37 10 

IT 

38 JD 

39 PI 

49 JD 

o PI 

OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL o. 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN MINUTES IN COMPUTATION INTERVAL 

I DATE 
ITIME 

o STARTING DATE 
0000 STARTING TIME 

NQ 
NDDATE 
NDTIME 
ICENT 

2000 NUMBER OF HYDROGRAPH ORDINATES 
o ENDING DATE 

2235 ENDING TIME 
19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 166.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH r ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

INDEX STORM NO. 1 

SQUARE MILES 
INCHES 
FEET 

CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

STRM 3.48 PRECIPITATION DEPTH 
TRDA .00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.03 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

INDEX STORM NO. 

PATTERN 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.09 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 3.39 PRECIPITATION DEPTH 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

TRDA 5.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.03 
.01 
.00 
.00 
.00 
.00 
.00 

PATTERN 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.09 
.01 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 
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50 JD 

o PI 

51 JD 

o PI 

52 JD 

o PI 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

INDEX STORM NO. 3 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 3.31 PRECIPITATION DEPTH 
TRDA 10.00 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.01 .01 
.03 .09 
.01 .01 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 

INDEX STORM NO. 4 

TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 3.22 PRECIPITATION DEPTH 
TRDA 20.00 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.01 .01 
.03 .09 
.01 .01 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 

INDEX STORM NO. 5 
STRM 3.13 
TRDA 30.00 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 

TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

Lower EI Mirage Wash DCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.01 
.03 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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53 JD 

o PI 

54 JD 

o PI 

55 JD 

o PI 

.00 .00 

.00 .00 

.01 .01 

.03 .09 

.01 .01 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

INDEX STORM NO. 6 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 3.03 PRECIPITATION DEPTH 
TRDA 60.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.01 .01 

.03 .09 

.01 .01 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

INDEX STORM NO. 7 
STRM 2.96 
TRDA 90.00 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.03 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

INDEX STORM NO. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 2.93 PRECIPITATION DEPTH 
TRDA 120.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP Filename: WT1 E01 a.oh1 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

===================================================================================================================== 

DATA REMOVED FROM HARD COPY - Refer to digital copy of output 

OPERATION 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

STATION 

D03 

RD03 

DD03RE 

D03D04 

D04 

RD04 

DD04RE 

CPDD4 

DD04S 

DD04SE 

D04D05 

DOS 

RD05 

DD05RE 

CPD05 

D05D14 

PEAK 
FLOW 

960. 

960. 

177. 

110. 

1149. 

1118. 

1065. 

1062. 

647. 

414. 

308. 

325. 

137. 

325. 

337. 

272. 

DD141S 150. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

TIME OF 
PEAK 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

12.25 110. 34. 11. 

12.25 96. 26. 9. 

12.67 25. 8. 3. 

12.92 24. 8. 3. 

12.33 142. 44. 15. 

12.33 85. 24. 8. 

12.42 72. 20. 7. 

12.42 95. 28. 9. 

12.42 30. 7. 2. 

12.42 65. 21. 7. 

12.67 64. 21. 7. 

12.17 35. 12. 4. 

11. 92 13. 4. 1. 

12.17 27. 8. 3. 

12.67 89. 28. 9. 

12.83 88. 28. 9. 

12.83 17. 4. 1. 

Filename: WT1 E01 a.oh1 

BASIN 
AREA 

.72 

.72 

.72 

.72 

.89 

.89 

.89 

1. 61 

1. 61 

1. 61 

1. 61 

.16 

.16 

.16 

1. 78 

1. 78 

1. 78 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 
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HYDROGRAPH AT 

+ DD141 122. 

ROUTED TO 
D05D15 122. 

HYDROGRAPH AT 
D11 780. 

DIVERSION TO 
RD11 750. 

HYDROGRAPH AT 
DD11RE 719. 

DIVERSION TO 
DD111S 591. 

HYDROGRAPH AT 
+ DD111 128. 

DIVERSION TO 
+ DD112S 46. 

HYDROGRAPH AT 
DD112 82. 

ROUTED TO 

D11D12 52. 

HYDROGRAPH AT 
D12 241. 

DIVERSION TO 
RD12 241. 

HYDROGRAPH AT 
DD12RE 225. 

2 COMBINED AT 
CPD12 272. 

DIVERS ION TO 
DD121S 118. 

HYDROGRAPH AT 
DD121 154. 

DIVERSION TO 
DD122S 63. 

HYDROGRAPH AT 
DD122 91. 

ROUTED TO 
D12D13 52. 

HYDROGRAPH AT 
D13 1138. 

DIVERSION TO 
RD13 431. 

HYDROGRAPH AT 
DD13RE 1138. 

HYDROGRAPH AT 
DD04SE 647. 

ROUTED TO 
D04D13 189. 

3 COMBINED AT 
CPD13 1138. 

DIVERSION TO 
DD131S 210. 

HYDROGRAPH AT 
DD131 923. 

DIVERS ION TO 
DD132S 396. 

HYDROGRAPH AT 
D0132 527. 

ROUTED TO 
D13D14 449. 

HYDROGRAPH AT 
D14 1097. 

DIVERSION TO 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

12.17 71. 24. 

12.92 70. 24. 

12.42 107. 33. 

12.33 58. 16. 

12.50 60. 17. 

12.50 49. 14. 

12.50 12. 3. 

12.50 6. 2. 

12.50 6. 2. 

12.67 6. 2. 

12.58 53. 16. 

12.58 28. 8. 

12.75 31. 9. 

12.75 36. 10. 

12.75 13. 4. 

12.75 23. 7. 

12.75 11. 3. 

12.75 13. 4. 

13.67 12. 4. 

12.25 124. 36. 

12.00 30. 9. 

12.25 103. 27. 

12.42 30. 7. 

13.50 30. 7. 

12.25 144. 38. 

12.25 13. 3. 

12.25 130. 34. 

12.25 39. 10. 

12.25 91. 24. 

12.67 89. 24. 

12.42 148. 46. 

Filename: WT1E01a.oh1 

8. 

8. 

11. 

5. 

6. 

5. 

1. 

1. 

1. 

1. 

5. 

3. 

3. 

3. 

1. 

2. 

1. 

1. 

1. 

12. 

3. 

9. 

2. 

2. 

13. 

1. 

11. 

3. 

8. 

8. 

15. 

1. 78 

1. 78 

.66 

.66 

.66 

.66 

.66 

.66 

.66 

.66 

.35 

.35 

.35 

1. 01 

1. 01 

1. 01 

1. 01 

1. 01 

1. 01 

1. 03 

1. 03 

1. 03 

1. 61 

1. 61 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

.94 
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+ RD14 1097. 

HYDROGRAPH AT 
DD14RE 490. 

HYDROGRAPH AT 
DD141 150. 

ROUTED TO 
D0514A 122. 

3 COMBINED AT 
CPD14 980. 

DIVERSION TO 
DD142S 599. 

HYDROGRAPH AT 
DD142 381. 

ROUTED TO 
D14D15 331. 

HYDROGRAPH AT 
DIS 420. 

3 COMBINED AT 
CPD15 481. 

ROUTED TO 
D15D26 440. 

ROUTED TO 
D15D28 405. 

HYDROGRAPH AT 
D28 425. 

2 COMBINED AT 
CPD28 714. 

ROUTED TO 
D28AFR 681. 

HYDROGRAPH AT 
L01 269. 

DIVERSION TO 
RL01 269. 

HYDROGRAPH AT 
DL01RE 159. 

ROUTED TO 
LolL03 58. 

HYDROGRAPH AT 
L03 958. 

DIVERSION TO 
RL03 958. 

HYDROGRAPH AT 
DL03RE 1. 

HYDROGRAPH AT 
L20 390. 

DIVERSION TO 
RL20 390. 

HYDROGRAPH AT 
DL20RE 88. 

ROUTED TO 
L20L03 46. 

3 COMBINED AT 
CPL03 60. 

DIVERSION TO 
DL03S 37. 

HYDROGRAPH AT 
DL03SE 23. 

ROUTED TO 
L03L04 18. 

HYDROGRAPH AT 
L04 663. 

DIVERSION TO 
RL04 663. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

12.42 117. 32. 

12.67 47. 14. 

12.83 17. 4. 

13.08 17. 4. 

12.67 151. 42. 

12.67 122. 35. 

12.67 3D . 8. 

12.83 29. 8. 

12.17 44. 14. 

12.83 137. 45. 

12.92 136. 45. 

13.00 136. 45. 

12.17 38. 12. 

12.25 171. 57. 

12.25 171. 57. 

12.17 25. 8. 

12.17 18. 5. 

12.33 9. 3. 

12.75 8. 3. 

12.33 116. 35. 

12.33 116. 34. 

19.83 1. O. 

12.42 47. 14. 

12.42 41. 11. 

12.83 9. 3. 

13.25 9. 3. 

13.25 17. 5. 

12.67 15. 5. 

13.25 2. O. 

13.58 2. O. 

12.42 82. 24. 

12.42 81. 22. 

Filename: WT1 E01a.oh1 

11. 

5. 

1. 

1. 

14. 

12. 

3. 

3. 

5. 

15. 

15. 

15. 

4. 

19. 

19. 

3. 

2. 

1. 

1. 

12. 

11. 

O. 

5. 

4. 

1. 

1. 

2. 

2. 

O. 

O. 

8. 

7. 

.94 

.94 

1. 78 

1. 78 

4.76 

4.76 

4.76 

4.76 

.22 

4.98 

4.98 

4.98 

.25 

5.23 

5.23 

.16 

.16 

.16 

.16 

.79 

.79 

.79 

.35 

.35 

.35 

.35 

1. 29 

1. 29 

1.29 

1. 29 

.63 

.63 
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HYDROGRAPH AT 
DL04RE 8. 

2 COMBINED AT 
CPL04 17. 

DIVERSION TO 
DL04S O. 

HYDROGRAPH AT 
DL04SE 17. 

ROUTED TO 
L04L05 6. 

HYDROGRAPH AT 
+ L05 659. 

DIVERSION TO 
RL05 659. 

HYDROGRAPH AT 
DL05RE 399. 

2 COMBINED AT 
CPL05 386. 

DIVERSION TO 
DLOS1S 10. 

HYDROGRAPH AT 
DL051 375. 

DIVERSION TO 
DL052S 9. 

HYDROGRAPH AT 
DL052 366. 

ROUTED TO 
L05D06 251. 

HYDROGRAPH AT 
L02 1727. 

DIVERS ION TO 
RL02 1727. 

HYDROGRAPH AT 
DL02RE 906. 

ROUTED TO 
L02D06 454. 

HYDROGRAPH AT 
D06 616. 

DIVERS ION TO 
RD06 616. 

HYDROGRAPH AT 
DD06RE 252. 

3 COMBINED AT 
CPD06 513. 

DIVERS ION TO 
DD06S 143. 

HYDROGRAPH AT 
DD06SE 370. 

ROUTED TO 
D06D07 370. 

HYDROGRAPH AT 
D07 919. 

DIVERSION TO 
RD07 919. 

HYDROGRAPH AT 
DD07RE 250. 

2 COMBINED AT 
CPD07 425. 

ROUTED TO 
D07D02 409. 

HYDROGRAPH AT 
DOl 1347. 

DIVERS ION TO 
RDOI 1347. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

15.67 6. 2. 

13.58 6. 2. 

. 00 O • O. 

13.58 6. 2. 

17 .25 5. 2. 

12.33 84. 27. 

12.33 61. 17. 

12.50 33. 10. 

12.50 37. 12. 

12.50 o. O. 

12.50 36. 12. 

12.50 1. O. 

12.50 35. 12. 

12.67 35. 12. 

12.58 279. 85. 

12.58 219. 59. 

12.92 88. 26. 

13.42 83. 26. 

12.33 77. 23. 

12.33 60. 16. 

12.67 24. 7. 

13.42 137. 44. 

13.42 8. 2. 

12.58 129. 42. 

13.58 127. 42. 

12.50 134. 40. 

12.50 116. 31. 

13.00 29. 9. 

13.00 152. 50. 

13.67 150. 50. 

12.58 212. 63. 

12.58 184. 49. 

Filename: WT1E01a.oh1 

1. 

1. 

O. 

1. 

1. 

9. 

6. 

3. 

4. 

o. 

4. 

O. 

4. 

4. 

28. 

20. 

9. 

9. 

8. 

5. 

2. 

15. 

1. 

14. 

14. 

13. 

10. 

3. 

17. 

17. 

21. 

16. 

.63 

1. 93 

1. 93 

1. 93 

1. 93 

.49 

.49 

.49 

2.41 

2.41 

2.41 

2.41 

2.41 

2.41 

1. 88 

1. 88 

1. 88 

1. 88 

.46 

.46 

.46 

4.76 

4.76 

4.76 

4.76 

.89 

.89 

.89 

5.64 

5.64 

1.56 

1.56 
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HYDROGRAPH AT 
DD01RE 334. 

ROUTED TO 
D01D02 147. 

HYDROGRAPH AT 
D02 1750. 

DIVERS ION TO 
RD02 1750. 

HYDROGRAPH AT 
DD02RE 378. 

3 COMBINED AT 
CPD02 524. 

ROUTED TO 
D02D10 4BO. 

HYDROGRAPH AT 
D09 360. 

DIVERSION TO 
RD09 360. 

HYDROGRAPH AT 
DD09RE 225. 

ROUTED TO 
D09D10 172. 

HYDROGRAPH AT 
DD06SE 143. 

ROUTED TO 
D06010 77. 

HYDROGRAPH AT 
010 774. 

DIVERSION TO 
RD10 774. 

HYDROGRAPH AT 
DD10RE 479. 

4 COMBINED AT 
CPD10 605. 

ROUTED TO 
D10D19 586. 

HYDROGRAPH AT 
L09 574. 

DIVERSION TO 
RL09 574. 

HYDROGRAPH AT 
DL09RE 10. 

HYDROGRAPH AT 
DL051 10. 

ROUTED TO 
L05L09 2. 

2 COMBINED AT 
CPL09 10. 

DIVERSION TO 
DLO 91S 1. 

HYDROGRAPH AT 
DL091 9. 

DIVERSION TO 
DL092S O. 

HYDROGRAPH AT 
DL092 9. 

ROUTED TO 
L09DOS 7. 

HYDROGRAPH AT 
D08 467. 

DIVERS ION TO 
RDOS 467. 

HYDROGRAPH AT 

Lower EI Mirage Wash OCR, Phase 1 
i00-yr Existing conditions, without CIP 

13.17 46. 14. 

14.33 42. 14. 

12.50 266. BO. 

12.50 237. 63. 

13.0B 53. 17. 

13.25 212. 73. 

13.83 211. 73. 

12.33 42. 13. 

12.33 29. 8. 

12.50 lB. 5. 

12.58 17. 5. 

13.42 S. 2. 

13.92 8. 2. 

12.33 100. 31. 

12.33 70. 19. 

12.58 40. 12. 

12.58 249. 87. 

12.83 247. 87. 

12.42 74. 23. 

12.42 74. 20. 

15.25 6. 2. 

12.50 O. O. 

13.75 o. O. 

15.25 6. 2. 

15.25 1. O. 

15.25 6. 2. 

. 00 O • O. 

15.25 6. 2. 

16.92 5. 2. 

12.58 75. 23. 

12.58 4B. 13. 

Filename: WTi EOi a.ohi 

5. 

5. 

27 • 

21. 

6. 

24. 

24. 

4. 

3. 

2. 

2. 

1. 

1. 

10. 

6. 

4. 

29. 

29. 

8. 

7. 

1. 

O. 

O. 

1. 

O. 

1. 

O. 

1. 

1. 

8. 

4. 

1. 56 

1. 56 

1. 84 

1. 84 

1. 84 

9.05 

9.05 

.26 

.26 

.26 

.26 

4.76 

4.76 

.63 

.63 

.63 

9.95 

9.95 

.49 

.49 

.49 

2.41 

2.41 

2.90 

2.90 

2.90 

2.90 

2.90 

2.90 

.51 

.51 
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DD08RE 367. 

HYDROGRAPH AT 
DL052 9. 

ROUTED TO 
L05D08 3. 

3 COMBINED AT 
CPD08 367. 

ROUTED TO 
D08D16 176. 

HYDROGRAPH AT 
L06 876. 

DIVERS ION TO 
RL06 876. 

HYDROGRAPH AT 
DL06RE O. 

DIVERSION TO 
DL06S O. 

HYDROGRAPH AT 

+ DL06SE O. 

ROUTED TO 
L06L07 O. 

HYDROGRAPH AT 
L07 775. 

DIVERSION TO 
+ RL07 775. 

HYDROGRAPH AT 
DL07RE 17. 

HYDROGRAPH AT 
DL03SE 37. 

ROUTED TO 
L0307A 37. 

ROUTED TO 
L0307B 37. 

3 COMBINED AT 
CPL07 50. 

DIVERSION TO 
DL07S 10. 

HYDROGRAPH AT 
DL07SE 40. 

ROUTED TO 
L07L08 35. 

HYDROGRAPH AT 
L08 612. 

DIVERSION TO 
RL08 612. 

HYDROGRAPH AT 
DL08RE 110. 

HYDROGRAPH AT 
DL04SE O. 

ROUTED TO 
L04L08 O. 

3 COMBINED AT 
CPL08 110. 

ROUTED TO 
L08L12 60. 

HYDROGRAPH AT 
L10 845. 

DIVERSION TO 
RL10 845. 

HYDROGRAPH AT 
DL10RE 647. 

ROUTED TO 
L10Lll 442. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

12.75 35. 10. 

12.50 1. O. 

14.08 1. O. 

12.75 40. 12. 

13.58 36. 12. 

12.33 94. 28. 

12.33 94. 28. 

. 00 O. O • 

• 00 O. O • 

. 00 O. O. 

• 00 O. O. 

12.33 88. 26. 

12.33 87. 23. 

14.08 9. 3. 

12.67 15. 5. 

13.58 14. 5. 

13.83 14. 5. 

14 .08 22. 8. 

14.08 5. 2. 

14.08 18. 6. 

14 .25 17. 6. 

12.42 83. 25. 

12.42 75. 20. 

13.00 16. 5. 

. 00 O. O. 

. 00 O. O. 

13.00 32. 11. 

14.08 31. 11. 

12.42 103. 30. 

12.42 65. 17. 

12.58 46. 13. 

12.83 45. 13. 

Filename: WT1 E01 a.oh1 

3. 

O. 

O. 

4. 

4. 

9. 

9. 

O. 

O. 

O • 

O • 
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8. 
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2. 

2. 

3. 

1. 

2. 

2. 

8. 

7. 

2. 

O • 

O • 

4. 

4. 

10. 

6. 

4. 

4. 

.51 

2.41 

2.41 

3.41 

3.41 

.70 

.70 

.70 

.70 

.70 

.70 

.63 

.63 

.63 

1. 29 

1. 29 

1. 29 

2.62 

2.62 

2.62 

2.62 

.49 

.49 
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1. 93 

1. 93 

3.74 

3.74 

.84 

.84 
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HYDROGRAPH AT 
DL06SE O. 

ROUTED TO 
L06Lll O. 

HYDROGRAPH AT 
Lll 744. 

DIVERSION TO 
RLll 744. 

HYDROGRAPH AT 
DLl1RE 56. 

HYDROGRAPH AT 
+ DL07SE 10. 

ROUTED TO 
L07L11 8. 

4 COMBINED AT 
CPLll 440. 

DIVERSION TO 
DLl1S 3. 

HYDROGRAPH AT 
DL11SE 435. 

ROUTED TO 
LI1L12 356. 

HYDROGRAPH AT 
L12 304. 

DIVERSION TO 
RL12 243. 

HYDROGRAPH AT 
DL12RE 304. 

3 COMBINED AT 
CPL12 492. 

DIVERSION TO 
+ DL121S 86. 

HYDROGRAPH AT 
DL121 405. 

DIVERSION TO 
DL122S 5. 

HYDROGRAPH AT 
DL122 400. 

ROUTED TO 
L12L13 320. 

HYDROGRAPH AT 
L13 183. 

HYDROGRAPH AT 
DL091 1. 

ROUTED TO 
L09L13 1. 

3 COMBINED AT 
CPL13 443. 

DIVERSION TO 
DL131S 425. 

HYDROGRAPH AT 
DL131 19. 

DIVERSION TO 
DL132S 13. 

HYDROGRAPH AT 
DL132 6. 

ROUTED TO 
L13D16 4. 

HYDROGRAPH AT 
D16 207. 

HYDROGRAPH AT 
DL092 O. 

ROUTED TO 
L09D16 o. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

. 00 O. O. 

. 00 O • O. 

12.33 94. 29. 

12.33 89. 24. 

l3.17 15. 5. 

14.08 5. 2. 

15.42 4. 2. 

12.83 62. 19. 

12.83 O. O. 

12.83 62. 19. 

13.00 61. 19. 

12.58 43. 12. 

12.42 17. 5. 

12.58 27. 7. 

12.92 l13. 36. 

12.92 20. 6. 

12.92 93. 30. 

12.92 1. O. 

12.92 92. 30. 

13.25 89. 30. 

12.83 40. 10. 

15.25 1. O. 

19.75 1. O. 

l3.17 120. 38. 

l3.17 117. 38. 

l3.17 3. 1. 

13.17 2. 1. 

l3.17 1. O. 

14.50 1. O. 

12.75 45. 12. 

. 00 O. o. 

. 00 O • o. 

Filename: WT1 E01 a.oh1 
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1. 

1. 
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O. 

6. 

6. 
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2. 

2. 
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2. 

10. 

O. 
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10. 

3. 

O. 

O. 

13. 

13. 

O. 

O. 

o. 

o. 

4. 

O • 

o. 
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.70 

.62 

.62 

.62 

2.62 

2.62 

4.09 

4.09 

4.09 

4.09 

.36 

.36 

.36 

5.56 

5.56 

5.56 

5.56 

5.56 

5.56 

.48 

2.90 

2.90 

7.02 

7.02 

7.02 

7.02 

7.02 

7.02 

.52 
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4 COMBINED AT 
+ CPD16 234. 

DIVERSION TO 
+ DD1615 190. 

HYDROGRAPH AT 
DD161 45. 

DIVERSION TO 
+ DD1625 18. 

HYDROGRAPH AT 
+ DD162 27. 

ROUTED TO 
D16D18 25. 

HYDROGRAPH AT 
+ D18 321. 

DIVERSION TO 
+ RD18 321. 

HYDROGRAPH AT 
DD18RE O. 

2 COMBINED AT 

+ CPD18 25. 

ROUTED TO 
+ D18019 23. 

HYDROGRAPH AT 
D17 324. 

DIVERSION TO 
RD17 324. 

HYDROGRAPH AT 
DD17RE 2. 

ROUTED TO 
D17D19 2. 

HYDROGRAPH AT 
D19 509. 

DIVERSION TO 
RD19 509. 

HYDROGRAPH AT 
DDl9RE 52. 

4 COMBINED AT 
CPD19 583. 

DIVERSION TO 
DD191S 289. 

HYDROGRAPH AT 
DD191 189. 

DIVERSION TO 
DDl92S 74. 

HYDROGRAPH AT 
DD192 115. 

ROUTED TO 
D19D20 107. 

HYDROGRAPH AT 
D20 587. 

DIVERSION TO 
RD20 587. 

HYDROGRAPH AT 
DD20RE 10. 

HYDROGRAPH AT 
DDl11 591. 

ROUTED TO 
D11D20 335. 

3 COMBINED AT 
CPD20 326. 

ROUTED TO 
D20D21 246. 

HYDROGRAPH AT 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without elP 

l3.58 73. 22. 

13.58 58. 17. 

l3.58 16. 5. 

13.58 7. 2. 

13.58 9. 3. 

13.83 9. 3. 

12.17 28. 9. 

12.17 28. 9. 

21. 42 O. O. 

l3.83 9. 3. 

14.00 9. 3. 

12.17 28. 9. 

12.17 28. 8. 

20.17 1. O. 

21. 67 1. O. 

12.33 69. 21. 

12.33 64. 17. 

13.17 11. 4. 

12.83 258. 91. 

12.83 133. 47. 

12.83 96. 36. 

12.83 44. 18. 

12.83 52. 18. 

14.25 51. 18. 

12.33 70. 22. 

12.33 70. 19. 

15.00 6. 2. 

12.50 49. 14. 

12.92 46. 14. 

13.00 89. 30. 

13.42 86. 30. 

Filename: WT1 E01 a.oh1 

8. 

6. 

2. 

1. 

1. 

1. 

3. 

3. 

O. 

1. 

1. 

3. 

3. 

O. 

O. 

7. 

6. 

1. 

30. 

16. 

12. 

6. 

6. 

6. 

7. 

6. 

1. 

5. 

5. 

10. 

10. 

8.05 

8.05 

8.05 

8.05 

8.05 

8.05 

.20 

.20 

.20 

8.25 

8.25 

.20 

.20 

.20 

.20 

.51 

.51 

.51 

16.49 

16.49 

16.49 

16.49 

16.49 

16.49 

.50 

.50 

.50 

.66 

.66 

17.65 

17.65 
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+ D21 565. 

DIVERSION TO 
RD21 565. 

HYDROGRAPH AT 
DD21RE 9. 

HYDROGRAPH AT 
DD112 46. 

ROUTED TO 
D11D21 22. 

HYDROGRAPH AT 
DD121 118. 

ROUTED TO 
012D21 90. 

4 COMBINED AT 
CPD21 306. 

DIVERSION TO 
DD211S 206. 

HYDROGRAPH AT 
DD211 100. 

DIVERSION TO 
DD212S 52. 

HYDROGRAPH AT 

DD212 48. 

ROUTED TO 
D21D22 35. 

HYDROGRAPH AT 
D22 562. 

DIVERSION TO 
RD22 562. 

HYDROGRAPH AT 
DD22RE 8. 

HYOROGRAPH AT 
DD122 63. 

ROUTED TO 
D12D22 45. 

3 COMBINED AT 
CPD22 67. 

ROUTED TO 
D22023 61. 

HYOROGRAPH AT 
D23 556. 

DIVERSION TO 
RD23 556. 

HYDROGRAPH AT 
DD23RE 75. 

HYDROGRAPH AT 
DD131 210. 

ROUTED TO 
D13D23 133. 

3 COMBINED AT 
CPD23 98. 

DIVERSION TO 
DD231S 10. 

HYDROGRAPH AT 
DD231 89. 

DIVERSION TO 
OD232S 11. 

HYDROGRAPH AT 
DD232 78. 

ROUTED TO 
+ D23D24 60. 

HYDROGRAPH AT 
D24 538. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

12.33 72. 22. 

12.33 72. 20. 

15.92 6. 2. 

12.50 6. 2. 

13.33 5. 2. 

12.75 13. 4. 

13.00 13. 4. 

13.42 99. 35. 

13.42 73. 26. 

13.42 26. 9. 

13.42 19. 7. 

13.42 7. 2. 

13.75 7. 2. 

12.33 67. 21. 

12.33 67. 19. 

16.75 5. 2. 

12.75 11. 3. 

13.42 10. 3. 

13.67 16. 5. 

13.83 15. 5. 

12.42 75. 22. 

12.42 69. 18. 

13.08 13. 4. 

12.25 13. 3. 

12.50 13. 3. 

12.50 29. 10. 

12.50 3. 1. 

12.50 26. 9. 

12.50 3. 1. 

12.50 23. 8. 

12.75 23. 8. 

12.42 71. 21. 

Filename: WT1 E01 a.oh1 

7. 

7. 

1. 

1. 

1. 

1. 

1. 

12. 

9. 

3. 

2. 

1. 

1. 

7. 
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1. 

1. 

1. 

2. 

2. 

7. 

6. 

1. 

1. 

1. 

3. 

o. 

3. 

o. 

3. 

3. 

7. 

.50 
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.50 
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1. 01 

1. 01 

18.49 

18.49 

18.49 

18.49 

18.49 

18.49 

.45 

.45 

.45 

1. 01 

1. 01 

18.94 

18.94 

.54 

.54 

.54 

3.65 

3.65 

22.13 

22.13 

22.13 

22.13 

22.13 

22.13 

.49 
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DIVERSION TO 
+ RD24 538. 

HYDROGRAPH AT 
DD24RE 4. 

HYDROGRAPH AT 
DD132 396. 

ROUTED TO 
D13D24 301. 

3 COMBINED AT 
CPD24 291. 

DIVERSION TO 
DD245 62. 

HYDROGRAPH AT 
DD24SE 229. 

ROUTED TO 
D24D25 204. 

HYDROGRAPH AT 
D25 574. 

DIVERSION TO 
RD25 574. 

HYDROGRAPH AT 
DD25RE 21. 

2 COMBINED AT 
CPD25 204. 

DIVERSION TO 
DD251S 190. 

HYDROGRAPH AT 
DD251 13. 

DIVERS ION TO 
DD2525 l3. 

HYDROGRAPH AT 
DD252 o. 

ROUTED TO 
D2542A o. 

ROUTED TO 
D2542B o. 

HYDROGRAPH AT 
D37 119. 

HYDROGRAPH AT 
DD232 11. 

ROUTED TO 
D23D37 6. 

HYDROGRAPH AT 
DD251 190. 

ROUTED TO 
D25D37 160. 

HYDROGRAPH AT 
DD24SE 62. 

ROUTED TO 
D24D37 44. 

4 COMBINED AT 
CPD37 219. 

DIVERSION TO 
DD37S O. 

HYDROGRAPH AT 
DD37SE 219. 

ROUTED TO 
D37D39 164. 

HYDROGRAPH AT 
D35 119. 

HYDROGRAPH AT 
+ DD231 10. 

ROUTED TO 
D23D35 5. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

12.42 71. 21. 

21. 08 2. 1. 

12.25 39. 10. 

12.50 39. 10. 

12.58 54. 16. 

12.58 5. 1. 

12.58 49. 15. 

12.75 48. 15. 

12.33 72. 22. 

12.33 69. 19. 

13.58 9. 3. 

12.75 50. 16. 

12.75 48. 16. 

12.75 1. o. 

12.75 1. o. 

• 00 o . o. 

• 00 o. o . 

. 00 o. o. 

12.50 17. 4. 

12.50 3. 1. 

15.50 3. 1. 

12.75 48. 16. 

13.25 47. 16. 

12.58 5. 1. 

l3.00 5. 1. 

l3.08 68. 22. 

. 00 o. o. 

13.08 68. 22. 

l3.42 65. 22. 

12.58 18. 5. 

12.50 3. 1. 

15.00 3. 1. 

Filename: WT1 E01 a.oh 1 
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3. 
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5. 

5. 
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o. 
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5. 

o. 

o. 

7. 
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7. 

7. 

2. 

O. 

o. 
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3.65 
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23.12 
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23.12 

23.12 

23.12 

23.12 

23.12 

.20 

22.13 

22 .13 

23.12 

23.12 
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22.62 

23.32 
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2 COMBINED AT 
CPD35 119. 

DI VERS I ON TO 
DD35S 17. 

HYDROGRAPH AT 
+ DD35SE 87. 

ROUTED TO 
D35D38 80. 

HYDROGRAPH AT 
D38 61. 

HYDROGRAPH AT 
+ DD37SE o. 

ROUTED TO 
+ D37D38 o. 

3 COMBINED AT 
CPD38 122. 

DIVERSION TO 
DD381S 107. 

HYDROGRAPH AT 
DD381 15. 

DIVERSION TO 

+ DD382S 10. 

HYDROGRAPH AT 
DD382 4. 

ROUTED TO 
D38D39 3. 

HYDROGRAPH AT 
D39 113. 

HYDROGRAPH AT 
DD252 13. 

ROUTED TO 
D25D39 8. 

4 COMBINED AT 
CPD39 178. 

ROUTED TO 
D39D42 172. 

HYDROGRAPH AT 
D26 982. 

DIVERSION TO 
RD26 982. 

HYDROGRAPH AT 
DD26RE 31. 

HYDROGRAPH AT 
DD142 599. 

ROUTED TO 
D14D26 470. 

2 COMBINED AT 
CPD26 464. 

ROUTED TO 
D26D27 458. 

HYDROGRAPH AT 
D27 498. 

DIVERSION TO 
RD27 100. 

HYDROGRAPH AT 
DD27RE 498. 

2 COMBINED AT 
CPD27 491. 

ROUTED TO 
SRD27 491. 

ROUTED TO 
D27D42 429. 

HYDROGRAPH AT 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

12.58 22. 6. 

12.58 3. 1. 

12.58 15. 4. 

12.83 15. 4. 

12.50 9. 2. 

. 00 o . o. 

• 00 o . o. 

12.67 22. 6. 

12.67 20. 5. 

12.67 3. 1. 

12.67 2. 1. 

12.67 1. o. 

14.33 1. o. 

12.50 16. 4. 

12.75 1. o. 

13.00 1. o. 

13.42 78. 26. 

13.67 77. 26. 

12.25 101. 31. 

12.25 98. 26. 

13.42 13. 5. 

12.67 122. 35. 

12.92 120. 35. 

12.92 130. 39. 

13.00 130. 39. 

12.17 52. 17. 

11. 92 13. 4. 

12.17 45. 12. 

12.17 169. 51. 

12.17 169. 51. 

13 .25 166. 51. 

Filename: WT1 E01 a.oh1 
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23.69 

.18 
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D42 1317. 12.33 151. 46. 15. .99 

DIVERSION TO 
RD42 1317. 12.33 135. 36. 12. .99 

HYDROGRAPH AT 
DD42RE 215. 12.75 31. 10. 3. .99 

4 COMBINED AT 
CPD42 498. 13.42 216. 71. 24. 26.93 

ROUTED TO 
SRD42 490. 13.50 196. 71. 24. 26.93 

ROUTED TO 
D42D53 480. 13.67 195. 71. 24. 26.93 

HYDROGRAPH AT 
D53 180. 12.17 13. 4. 1. .12 

DIVERSION TO 
RD53 180. 12.17 13. 4. 1. .12 

HYDROGRAPH AT 
DD53RE o. . 00 o. o. o . .12 

2 COMBINED AT 
CPD53 480. 13.67 195. 71. 24. 27.05 

ROUTED TO 
SRD53 200. 15.42 145. 60. 20. 27.05 

ROUTED TO 
D53D54 199. 15.75 144. 60. 20. 27.05 

HYDROGRAPH AT 
043 643. 12.33 74. 23. 8. .50 

DIVERSION TO 
RD43 643. 12.33 66. 18. 6. .50 

HYDROGRAPH AT 
DD43RE 105. 12.75 16. 5. 2. .50 

ROUTED TO 
043054 44. 13.67 15. 5. 2. .50 

HYDROGRAPH AT 
D54 338. 12.25 29. 8. 3. .27 

DIVERSION TO 
RD54 67. 12.00 5. 2. 1. .27 

HYDROGRAPH AT 
DD54RE 338. 12.25 26. 7. 2. .27 

3 COMBINED AT 
CPD54 297. 12.25 151. 68. 23. 27.82 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRD27 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 .......•....... INITIAL VALUE 
1142.00 

SPILLWAY CREST 
.00 

TOP OF DAM 
.00 
o. 
o. 

RATIO 
OF 

PMF 

1. 00 

PLAN 2 •.•..•.•....••. 

RATIO 
OF 

PMF 

1. 00 

PLAN 3 ...•••••••.•... 

RATIO 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1147.32 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1146.65 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

MAXIMUM 
DEPTH 

OVER DAM 

1147.32 

o. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

o. 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1146.65 

o. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

o. 

INITIAL VALUE 
1142.00 

o. 
52. 

MAXIMUM MAXIMUM 

MAXIMUM 
OUTFLOW 

CFS 

576. 

o. 
o. 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS HOURS HOURS 

166.58 13.00 .00 

SPILLWAY CREST 
.00 

TOP OF DAM 
.00 
o. 
o. 

MAXIMUM 
OUTFLOW 

CFS 

494. 

o. 
o. 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS HOURS HOURS 

166.58 12.17 .00 

SPILLWAY CREST 
.00 

TOP OF DAM 
.00 
o. 
o. 

o. 
o. 

MAXIMUM DURATION TIME OF TIME OF 

Filename: WT1 E01 a.oh1 
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OF RESERVOIR 
PMF W.S.ELEV 

1. 00 1146.52 

PLAN 4 ............... 
ELEVATION 
STORAGE 
OUTFLOW 

RATIO MAXIMUM 
OF RESERVOIR 

PMF W.S.ELEV 

1. 00 1146.39 

PLAN 5 ............... 
ELEVATION 
STORAGE 
OUTFLOW 

RATIO t-jAXIMUM 
OF RESERVOIR 

PMF W.S.ELEV 

1. 00 1146.27 

PLAN 6 ............... 
ELEVATION 
STORAGE 
OUTFLOW 

RATIO MAXIMUM 
OF RESERVOIR 

PMF W.S .ELEV 

1. 00 1146.11 

PLAN 7 ............... 
ELEVATION 
STORAGE 
OUTFLOW 

RATIO MAXIMUM 
OF RESERVOIR 

PMF W.S.ELEV 

1. 00 1146.02 

PLAN 8 ............... 
ELEVATION 
STORAGE 
OUTFLOW 

RATIO MAXIMUM 
OF RESERVOIR 

PMF W.S.ELEV 

1. 00 1145.96 

", NORMAL END OF HEC-l " , 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, without CIP 

DEPTH STORAGE OUTFLOW OVER TOP 
OVER DAM AC-FT CFS HOURS 

1146.52 o. 478. 166.58 

INITIAL VALUE SPILLWAY CREST TOP 
1142.00 .00 

o. o. 
52. o. 

MAXIMUM MAXIMUM MAXIMUM DURATION 
DEPTH STORAGE OUTFLOW OVER TOP 

OVER DAM AC-FT CFS HOURS 

1146.39 o. 463. 166.58 

INITIAL VALUE SPILLWAY CREST TOP 
1142.00 .00 

o. o. 
52. o. 

MAXIMUM MAXIMUM MAXIMUM DURATION 
DEPTH STORAGE OUTFLOW OVER TOP 

OVER DAM AC-FT CFS HOURS 

1146.27 o. 448. 166.58 

INITIAL VALUE SPILLWAY CREST TOP 
1142.00 .00 

o. o. 
52. o. 

MAXIMUM MAXIMUM MAXIMUM DURATION 
DEPTH STORAGE OUTFLOW OVER TOP 

OVER DAM AC-FT CFS HOURS 

1146.11 o. 429. 166.58 

INITIAL VALUE SPILLWAY CREST TOP 
1142.00 .00 

o. o. 
52. o. 

MAXIMUM MAXIMUM MAXIMUM DURATION 
DEPTH STORAGE OUTFLOW OVER TOP 

OVER DAM AC-FT CFS HOURS 

1146.02 o. 4l7. 166.58 

INITIAL VALUE SPILLWAY CREST TOP 
1142.00 .00 

o. o. 
52. o. 

MAXIMUM MAXIMUM MAXIMUM DURATION 
DEPTH STORAGE OUTFLOW OVER TOP 

OVER DAM AC-FT CFS HOURS 

1145.96 o. 411. 166.58 

Filename: WT1E01a.oh1 

MAX OUTFLOW 
HOURS 

12.17 

OF DAM 
.00 
o. 
o. 

TIME OF 
MAX OUTFLOW 

HOURS 

12.25 

OF DAM 
.00 
o. 
o. 

TIME OF 
MAX OUTFLOW 

HOURS 

12.25 

OF DAM 
.00 
o. 
o. 

TIME OF 
MAX OUTFLOW 

HOURS 

12.17 

OF DAM 
.00 
o. 
o. 

TIME OF 
MAX OUTFLOW 

HOURS 

12.25 

OF DAM 
.00 
o. 
o. 

TIME OF 
MAX OUTFLOW 

HOURS 

12.25 

FAILURE 
HOURS 

.00 

TIME OF 
FAILURE 

HOURS 

.00 

TIME OF 
FAILURE 

HOURS 

.00 

TIME OF 
FAILURE 

HOURS 

.00 

TIME OF 
FAILURE 

HOURS 

.00 

TIME OF 
FAILURE 

HOURS 

.00 
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AppendixD3 

Backup data for revisions to ADMPU-AHA (2009) 
Existing Condition without CIP HEC-l model 



- - - - - - - - - -
Client: Flood Control District of Maricopa County 

Project: FCD2008C014, WA#1 - Lower El Mirage Wash DCR, Phase I 
Description: Existing condition stage-storage-discharge data 

AZTEC Project No.: AZE0913-02 
Date: 5119/10 By: dtp 

Stage - Discharge Data for West Cactus Basin 

Water 
Stage Surface Discharge, in cfs 
(feet) Elevation Total Culvert Weir 

0 1103 0 0 0 
1 1104 0 0 0 
2 1105 0 0 0 

4.2 1107.2 0 0 0 
5 1108 25 25 0 
7 1110 225 225 0 
8 1111 375 375 0 

8.7 1111.7 430 430 0 

9 1112 474 470 4 
9.3 1112.3 526 500 26 
9.7 1112.7 633 535 98 
10 1113 737 550 187 

10.2 1113.2 835 565 270 
10.4 1113.4 955 575 380 
10.6 1113.6 1117 580 537 
10.8 1113.8 1362 605 757 

Elevation datum = NGVD29 

Storage 
Volume 

ac-ft 

0 
0.66 

4.1 
20 

27.6 
47.2 
57.8 

67 
69.2 

74 
78 

81.7 
85 
87 
90 
93 

- - - - - - - -

Stage - Storage - Discharge Data for West Cactus Basin 
CODE into HEC-t 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

SV 0 0.66 4.1 20 27.6 47.2 57.8 67 69.2 74 
SV 78 81.7 85 87 90 

SQ 0 0 0 0 25 225 375 430 474 526 
SQ 633 737 835 955 1117 

SE 1103 1104 1105 1107.2 1108 1110 1111 1111.7 1112 1112.3 
SE 1112.7 1113 1113.2 1113.4 1113.6 

This data is a result of the following: 
Storage data from: existing surface created from 2010 FCDMC survey data, 
supplemented with basin bottom spot elevation from the 2004 Stanley survey data. 

Discharge data from: 2-1O'x3' rcb combined with weir overflow data for controlling 
section as determined from 2010 survey data. Overflow weir data generated using 
COE uneven weir program. 

R;IPhoenixIProjects\AZE0913 JCD _ On-CaIlI02_LowerEIMirageWashDCRI TechnicailDrainagelCalcslExcel120 1 00519Stage-storage-discharge.xls 
Print Date = 5/19/2010: @ 9:53 AM 

Spreadsheet Tab = Stage-Storage-Discharge 

Sheet 1 of2 

-



- - - - - - - - - -
Client: Flood Control District of Maricopa County 

Project: FCD2008C014, WA#I - Lower EI Mirage Wash DCR, Phase I 
Description: Existing condition stage-storage-discharge data 

AZTEC Project No.: AZE0913-02 
Date: 511911 0 By: dtp 

Stage - Discharge Data for Cactus Road 

Water 
Stage Surface Discharge, in cfs 
(feet) Elevation Total Culvert Weir 

0 1105.16 0 0 0, 

1.84 1107 9 9 0 
4.84 1110 41 41 0 1 

8.84 1114 81 81 0 
9.02 1114.18 82 82 0 
9.24 1114.4 118 85 33 
9.44 1114.6 147.5 86.5 61 
9.64 1114.8 184 88 96 
9.84 1115 230 90 140 

10.04 1115.2 294 92 202: 
10.34 1115.5 422 95 327 
10.84 1116 717 98 619 
11.34 1116.5 1123 105 1018 

Elevation datum = NGVD29 

Storage 
Volume 

ac-ft 

0 
0.03 
1.63 

11.41 
12 

12.6 
13.3 

14 
14.62 
15.3 
16.4 

18.09 
20.2 

- - - - - - - -

Stage - Storage - Discharge Data for Cactus Road 
CODE into HEC-l 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
SV 0 0.03 1.63 11.41 12 12.6 13.3 14 14.62 15.3 
SV 16.4 18.09 20.2 

SQ 0 9 41 81 82 118 147.5 184 230 294 
SQ 422 717 1123 

SE 1105.2 1107 1110 1114 1114.2 1114.4 1114.6 1114.8 1115 1115.2 
SE 1115.5 1116 1116.5 

This data is a result of the following: 
Storage data from: existing surface created from 2010 FCDMC survey data, 
supplemented with 2004 Stanley survey data north of Cactus Road. 

Discharge data from: 3-24" rcp combined with weir overflow data for controlling 
section as determined from 2010 survey data. Overflow weir data generated using 
COE uneven weir program. 

R:IPhoenixlProjectslAZE0913 _FCD _ On-CaIJI02_LowerEIMirageWashDCRI TechnicailDrainagelCalcslExcel1201 00519Stage-storage-discharge.xls 
Print Date = 5/19/2010: @ 9:53 AM 

Spreadsheet Tab = Stage-Storage-Discharge 

Sheet 2 of2 

-
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Culvert Designer/Analyzer Report 
EI Mirage Road 2-10'x3' RCB - no weir 

Comments: Custom size box - make sure your data base has a 10'x3' RCB 

Analysis Component 

Storm Event Design 

Peak Discharge Method: User-Specified 

Design Discharge 440.00 cfs 

Tailwater properties: Trapezoidal Channel 

Tailwater conditions for Design Storm. 

Discharge 

Depth 

Name Description 

440.00 cfs 

2.78 ft 

Discharge 

Discharge 

Check Discharge 

Boltom Elevation 

Velocity 

HWElev. 

Culvert-1 

Weir 

2-10 x 3 ft Box 

Not Considered 

440.00 cfs 

N/A 

1,111.72ft 

N/A 

Velocity 

7.93 ftls 

N/A 

440.00 cfs 

500.00 cfs 

1,107.10 ft 

7.80 ftls 

Aztec Engineering r:\ ... \calcs\culvertmstr\el mirage 2-10x3cbc.cvm 
03/18/10 03:57:48 PM© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: mhussein 
CulvertMaster v3.2 [03.02.00.01) 

+1-203-755-1666 Page 1 of 2 
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Com ponent:Culvert-1 

Culvert Summary 

Computed Headwater Elevc 

Inlet Control HW Elev. 

Outlet Control HW Elev. 

Headwater DepthlHeight 

Grades 

Upstream Invert 

Length 

Hydraulic Profile 

1,111.72 ft 

1,111.66 ft 

1,111.72 ft 

1.51 

1,107.20 ft 

116.00 ft 

Profile CompositeM2PressureProfile 

Slope Type Mild 
Flow Regime Subcritical 

Velocity Downstream 7.93 ft/s 

Section 

Section Shape Box 

Section Material Concrete 

Section Size 10x3ft 

Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 1,111.72 ft 

Ke 0.50 

Inlet Control Properties 

Inlet Control HW Elev. 1,111.66 ft 

3MEithOlypeamfers; 45° skewed headwall 

K 0.54500 

M 0.66700 

C 

Y 

0.04505 

0.68000 

r:\ ... \calcs\culvertmstr\el mirage 2-10x3cbc.cvm 
03/18/10 03:57:48 PM© Bentley Systems, Inc. 

Culvert Designer/Analyzer Report 
EI Mirage Road 2-10'x3' RCB - no weir 

Discharge 

Tailwater Elevation 

Control Type 

Downstream Invert 

Constructed Slope 

Depth, Downstream 

Normal Depth 

Critical Depth 

Critical Slope 

Mannings Coefficient 

Span 

Rise 

Upstream Velocity Head 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Scale 

Equation Form 

440.00 cfs 

1,109.88 ft 

Outlet Control 

1,107.10 ft 

0.000862 ftIft 

2.78 ft 

NIA ft 

2.47 ft 

0.004142 ftIft 

0.015 

10.00 ft 

3.00 ft 

0.84 ft 

0.42 ft 

Submerged 

60.0 ft2 

11 

2 

Aztec Engineering 
Haestad Methods Solution Center Watertown. CT 06795 USA 

Project Engineer: mhussein 
CulvertMaster v3.2 [03.02.00.01] 

+1-203-755-1666 Page 2 of 2 
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Performance Curves Report 
EI Mirage Road 2-10'x3' RCB - no weir 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 700.00 10.00 cfs 

Performance Curves 
1116.0 -----------.--------------------------------------------------------------------------------.-------------------------

, , , I , , , , , , . . . 

, " , 
I I I I , -------------------.--------------------1------------- _______ . ____________________ , ____________________ , ____ ---------------
I I , , , 1115.0 
, I , , , , , , , 

I , , , 
I , , , , , , , 
I , , , , , . , , , , , 

1114.0 ----------- -- -- --- .!---- ------- -. --- ----!------ -. -.. -. --- --- -!- --- ---. --. --- -- --- -!. -. --. -- ------ -- -. '.-' -. --- --- --- -. -... 
I I , I , , , , 
I I , , 
I I , , 
, I , , 
I I , , 

I I , , 

c o 
:;:::; 

1113.0 -------------------!----------.-.--.----!-------.- .... -------!---.------.---------:---.-

co 
> 
~ 1112.0 
... ij? 
(1).......-

~ 1111.0 
"0 
co 
(1) 

I 1110.0 

1109_0 

, , , , , 

, , , 
------------------_._------------------_._-------------------,--------------------,------------ -----_ •• ------------- ______ 1 ______ -------- ______ ' 

I I , , , , , 
, , , , , . . 
I I , , , , , , , . , , . . . . , , , , 

. , . . . . , -------------------1--------------------1------------- _______ 1 __________ _ ------1--------------------1--------------------1----- _______________ 1 , , . , 

, , 
, I , , I -------------,--------------------,--------------------,--------------------,--------------------, 

I , I I 

__________________ 1 ____________________ 1 ____________________ 1 ____________________ , ___________________ , ____________________ , ____________________ , 

I , , I , I 

I I ," , . . , . , 

1107.0L-------~------~--------~------~--------~------~------~ 

--a-- HW Elev. 

0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 

r:\ ... \calcs\culvertmstr\el mirage 2-1 Ox3cbc.cvm 
03/18/10 04:03:31 PM© Bentley Systems, Inc. 

Discharge 
(cfs) 

Project Engineer: mhussein 
Aztec Engineering CulvertMaster v3.2 [03.02.00.01) 

Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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o 
1 

o 
1 

0 
1 

EMRD.OWR 

********************************************* 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

********************************************* 

PROJECT: Lower E1 Mirage Wash @ E1 Mirage Road 
ENGINEER: dtp 
DATE: 3/ 3/2010 
TIME: 16:30.53 

INPUT PARAMETERS 

STARTING WSEL: 
MAXIMUM WSEL: 
STEP SIZE: 
BREADTH OF WEIR: 

1112.00 
1114.00 

0.10 
30.00 

********************************************* 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Lower E1 Mirage wash @ E1 Mirage Road 
DATE: 3/ 3/2010 
TIME: 16: 30. 53 

********************************************* 

POINT ELEVATION STATION 
--------- -------

1 1114.00 1000.00 
2 1113.37 1087.80 
3 1112.89 1139.20 
4 1112.27 1176.10 
5 1112.03 1189.30 
6 1112.02 1201. 70 
7 1111.71 1220.20 
8 1113.20 1253.00 
9 1114.00 1550.00 

page 1 
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0 
1 

EMRD.OWR 

********************************************* 
WEIR COEFFICIENT TABLE 
PROJECT: Lower El Mirage wash @ El Mirage Road 
DATE: 3/ 3/2010 
TIME: 16: 30. 53 

********************************************* 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD COEFFICIENT POINT 
-----------

1 0.00 2.5000 16 
2 0.10 2.5111 17 
3 0.20 2.5222 18 
4 0.30 2.5333 19 
5 0.40 2.5444 20 
6 0.50 2.5556 
7 0.60 2.5667 
8 0.70 2.5778 
9 0.80 2.5889 

10 0.90 2.6000 
11 1.00 2.6111 
12 1.10 2.6222 
13 1.20 2.6333 
14 1. 30 2.6444 
15 1.40 2.6556 

********************************************* 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

HEAD 

1. 50 
1.60 
1. 70 
1.80 
1.90 

PROJECT: Lower El Mirage wash @ El Mirage Road 
DATE: 3/ 3/2010 
TIME: 16: 30. 53 

********************************************* 

ELEVATION DISCHARGE (CFS) ELEVATION 
--------- --------------- ---------

1112.00 3.72 1113.50 
1112.10 8.44 1113.60 
1112.20 16.03 1113.70 
1112.30 26.32 1113.80 
1112.40 39.44 1113.90 
1112.50 55.57 
1112.60 74.87 
1112.70 97.52 
1112.80 123.68 
1112.90 153.51 
1113 .00 187.43 
1113.10 225.95 
1113.20 269.47 
1113.30 319.59 

Page 2 

COEFFICIENT 
-----------

2.6667 
2.6778 
2.6889 
2.7000 
2.7111 

DISCHARGE (CFS) 
---------------

451. 45 
537.43 
639.00 
757.60 
894.56 
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EMRD.OWR 

I 0 
1113.40 379.46 

1 
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I 
I 
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Analysis Component 

Storm Event Design 

Peak Discharge Method: User-Specified 

Design Discharge 50.00 cfs 

Tailwater properties: Trapezoidal Channel 

Tailwater conditions for Design Storm. 

Discharge 50.00 cfs 

Depth 4.61 ft 

Culvert Designer/Analyzer Report 
3-24" RCP Cactus Road 

Discharge 

Check Discharge 

Bottom Elevation 

Velocity 

50.00 cfs 

120.00 cfs 

1,104.98 ft 

0.38 fils 

Name Description Discharge HWElev. Velocity 

Culvert-1 3-24 inch Circular 50.00 cfs 1,110.82 ft 5.31 fils 

Weir Not Considered N/A N/A N/A 

Aztec Engineering r:\ ... \calcslculvertmstr\cactus 3-24 rcp.cvm 
03/18/10 04:06:28 PM© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: mhussein 
CulvertMaster v3.2 [03.02.00.01) 

+1-203-755-1666 Page 1 of2 



I 
I 

Component:Culvert-1 

I Culvert Summary 

Computed Headwater Elev. 1 ,110.82 ft 

Inlet Control HW Elev. 1,109.59 ft 

Outlet Control HW Elev. 1,110.82 ft I 
Headwater Depth/Height 2.83 

Culvert Designer/Analyzer Report 
3-24" RCP Cactus Road 

Discharge 

Tailwater Elevation 

Control Type 

50.00 cfs 

1,109.59 ft 

Outlet Control 

II __ G_rn_d_e_s __________________________________________________________________ __ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Upstream Invert 

Length 

Hydraulic Profile 

Profile 

Slope Type 

Flow Regime 

Velocity Downstream 

Section 

Section Shape 

Section Material 

Section Size 

Number Sections 

Outlet Control Properties 

Outlet Control HW Elev. 

Ke 

Inlet Control Properties 

Inlet Control HW Elev. 

1,105.16 ft 

97.00 ft 

PressureProfile 

N/A 

N/A 

5.31 ftls 

Circular 

Concrete 

24 inch 

3 

1,110.82 ft 

0.20 

1,109.59 ft 

Inlet Type Groove end wlheadwall 

K 0.00180 

M 2.00000 

C 0.02920 
y 0.74000 

r:\ ... \calcs\culvertmstr\cactus 3-24 rcp.cvm 
03/18/10 04:06:28 PM© Bentley Systems, Inc. 

Downstream Invert 

Constructed Slope 

Depth, Downstream 

Normal Depth 

Critical Depth 

Critical Slope 

Mannings Coefficient 

Span 

Rise 

Upstream Velocity Head 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Scale 

Equation Form 

1,104.98 ft 

0.001856 ftlft 

4.61 ft 

N/A ft 

1.47 ft 

0.009089 ftlft 

0.015 

2.00 ft 

2.00 ft 

0.44 ft 

0.09 ft 

N/A 

9.4 ft2 

1 

2 

Aztec Engineering 

Haestad Methods Solution Center Watertown, CT 06795 USA 

Project Engineer: mhussein 
CulvertMaster v3.2 [03.02.00.01] 

+1-203-755-1666 Page 2 of 2 
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Performance Curves Report 
3-24" RCP Cactus Road 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 150.00 5.00 cfs 

c 
o 

:;::; 
co 

~ 
w,-... 

Performance Curves 
1124.0 ................................. : ..... -------.- ... ;---.---------.-.-:.----------.-.--.;---- .... -.. -.---

, , , , 
· . · . 

1122.0 . --- -- -- --- --. -.. ------ -.. -- ---.:-.- -- -- .. -- ------i- ----- -- -- ----- --i--- ----- -- -. --- -.j-.-.------ -- ----
· .. · .. · .. · .. 

1120.0 
· .. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -:- - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - -:- - - - - - - - - - - - - - - - - t - - - - - - - - - - - - - - - -
· . 

.. . 
1118.0 ------------.--- - -.---------.--+---------------+----------------:------------·--··i-····------

, , , I , , , , 
, , , , , , , , 
, , , I · .. · . . - -,- - -- -- -- -- - - --- --. -- - --- - --- -- - --- -,- - -- -- -- - - -- -- -- ~ -- ----
I I , I 1116.0 

· . · . 

Qj~ 1114.0 
...... 
OJ 

~ 
OJ 
<I) 

I 

1112.0 

1110.0 -- .. ---- .. ----

1108.0 

1106.0 - ------------- ------------. 

· . · . --------------,-------------.--_.1_---------------· . · . · . · . · . 
---------------.-----------------.-----------------.----------------· . · . 

· . . ---1-----------------,-----------------1----------------· . . · . . · . . · . . · . . · . . · . . · . . 
-----------------,----------------_!_---------------· . 

---------------- --------------.- --.-- HW Elev. 

1104.0L-------~------~------~------~------~------~------~----~ 

0.0 20.0 40.0 

r:\ ... \calcs\culvertmstr\cactus 3-24 rcp.cvm 
03/18/10 04:09:03 PM© Bentley Systems, Inc. 

60.0 80.0 
Discharge 

(cfs) 

100.0 120.0 140.0 160.0 

Project Engineer: mhussein 
Aztec Engineering CulvertMaster v3.2 [03.02.00.01] 

Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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CACTUS.OWR 

********************************************* 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

********************************************* 

PROJECT: Lower El Mirage wash @ Cactus Rd 
ENGINEER: dtp 
DATE: 3/ 3/2010 
TIME: 15: 31. 45 

INPUT PARAMETERS 

STARTING WSEL: 
MAXIMUM WSEL: 
STEP SIZE: 
BREADTH OF WEIR: 

1113.80 
1116.60 

0.10 
35.00 

********************************************* 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Lower El Mirage wash @ Cactus Rd 
DATE: 3/ 3/2010 
TIME: 15: 31. 45 

********************************************* 

POINT ELEVATION STATION 
--------- -------

1 1116.50 1000.00 
2 1115.55 1038.00 
3 1115.21 1056.00 
4 1115.00 1077 .00 
5 1114.88 1106.00 
6 1114.55 1110.00 
7 1114.18 1118.00 
8 1113.85 1133.50 
9 1113.83 1149.10 

10 1114.34 1162.80 
11 1115.00 1174.00 
12 1116.50 1188.00 

Page 1 
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CACTUS.OWR 

********************************************* 
WEIR COEFFICIENT TABLE 
PROJECT: Lower E1 Mirage Wash @ Cactus Rd 
DATE: 3/ 3/2010 
TIME: 15: 31. 45 

********************************************* 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD COEFFICIENT POINT 
-----------

1 0.00 2.5000 16 
2 0.10 2.5095 17 
3 0.20 2.5190 18 
4 0.30 2.5286 19 
5 0.40 2.5381 20 
6 0.50 2.5476 21 
7 0.60 2.5571 22 
8 0.70 2.5667 23 
9 0.80 2.5762 24 

10 0.90 2.5857 25 
11 1.00 2.5952 26 
12 1.10 2.6048 27 
13 1. 20 2.6143 28 
14 1. 30 2.6238 
15 1.40 2.6333 

********************************************* 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

HEAD 

1. 50 
1.60 
1. 70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 

PROJECT: Lower E1 Mirage wash @ cactus Rd 
DATE: 3/ 3/2010 
TIME: 15: 31. 45 

********************************************* 

ELEVATION DISCHARGE (CFS) ELEVATION 
--------- --------------- ---------

1113.80 0.00 1115.30 
1113.90 0.64 1115.40 
1114.00 3.25 1115.50 
1114.10 7.72 1115.60 
1114.20 14.22 1115.70 
1114.30 22.80 1115.80 
1114.40 33.45 1115.90 
1114.50 46.13 1116.00 
1114.60 60.85 1116.10 
1114.70 77.59 1116.20 
1114.80 96.31 1116.30 

page 2 

COEFFICIENT 
-----------

2.6429 
2.6524 
2.6619 
2.6714 
2.6810 
2.6905 
2.7000 
2.7095 
2.7190 
2.7286 
2.7381 
2.7476 
2.7571 

DISCHARGE (CFS) 
---------------

239.61 
281. 20 
327.01 
377.06 
431. 32 
489.76 
552.41 
619.29 
690.45 
765.94 
845.83 
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I 

CACTUS.OWR 

I 
1114.90 117.06 1116.40 930.15 
1115.00 140.95 1116.50 1018.98 
1115.10 169.40 
1115.20 202.27 

0 

I 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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AppendixD4 

Hard Copy ofHEC-l Output: Existing Condition with CIP 

Pertitnent portions of the HEC-l output file are provided herein. 

A digital copy of HEC-l output (hard copy in pdf format) is provided in 
Appendix G. The corresponding HEC-l Diagram, including hydrograph 
operation revisions documented herein, is shown on Figure F4 in 
Appendix F. Copies of the original ADMPU-AHA (2009) HEC-l routing 
diagrams are provided in Appendix G. 
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1 ** * * *** ** ** * * * * * ** * *** *** ** **** ** *** * * *** 

FLOOD HYDROGRAPH PACKAGE (HEC-I) 
JUN 1998 

VERSION 4.1 

u. S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

RUN DATE 01APR10 TIME 16:34:59 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

x X XXXXXXX XXXXX X 

X X X X X XX 
X X X X X 
XXXXXXX xxxx X XXXXX X 

X X X X X 
X X X X X X 

X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECl (JAN 73), HECIGS, HECIDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIQR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF -~SKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN7? VERSION 
NE;! OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRITE STAGE FREQUENCY, 
DSS :READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

HEC-1 INPUT 

ID .....•. 1. ...... 2 ......• 3 •...... 4 .•..•.. 5 ..•..•. 6 ....••. 7 ...•.•. 8 ....... 9 ...... 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

Flood Control District of Maricopa County 
L303_EX_CIP_MBOl - Loop 3031 White Tanks AOMPU AHA 
100 YEAR 
24 Hour Storm 
Uni t Hydrograph: S-Graph 
08118/2009 

FCDMC CONTRACT 2007C031 
BY HDR ENGINEERING (#79902) 
EXISTING CONDITIONS WITH CIP-AUGUST 2009 
MAJOR BASIN 01 

HDR FILE NAME: ECIP-MB1. OAT 

ID FOLLOWING ARE THE CHANGES BY FCDMC: 
10 1. Removed SRD14. - by JNH 10-16-09 
10 FILE NAME: WT1EC01.DAT 
ID 
ID For details concerning changes to this HEC-1 model, please contact 
ID FCDMC, H&H Branch. 
10 

10 ** ** * * * * * * * *** * ** ** *** * ** *** *** ********* **** ** * *** *** *** ** *** * ** *** * * * ** * 
ID 
10 AZTEC revisions for FCD2008C014, Work Assignment No.2 are listed below: 
ID 1. Extracted portion of Major Basin D draining to CP054 (Lower El Mirage) 
10 2. Removed operation SRD42 (model large capacity culvert @ Cactus Rd.) 
ID 3. Revised operation SRD53 (model future west cactus basin - prelim effort) 
ID Note - SRD53 (west cactus basin) contains an assumed prelim. future design 
ID 
ID 
ID 
IT 

Filename: WTIECOla. ihl 

2000 
IN 15 
10 
*DIAGRAM 

JD 3.480 0.0001 
PC 0.000 0.002 0.005 0.008 
PC 0.029 0.032 0.035 0.038 
PC 0.064 0.068 0.072 0.076 
PC o .1l0 0.115 0.120 0.126 
PC 0.181 0.191 0.203 0.218 
PC 0.735 0.758 0.776 0.791 
PC 0.856 0.863 0.869 0.875 
PC 0.913 0.918 0.922 0.926 
PC 0.953 0.956 0.959 0.962 
PC 0.983 0.986 0.989 0.992 
JD 3.393 5.0 
JD 3.306 10.0 
JD 3.219 20.0 
JD 3.132 30.0 
JD 3.028 60.0 
JD 2.965 90.0 
JD 2.927 120.0 

Date: 04/0112010 - dtp 

0.01l 0.014 0.017 0.020 0.023 0.026 
0.041 0.044 0.048 0.052 0.056 0.060 
0.080 0.085 0.090 0.095 0.100 0.105 
0.133 0.140 0.147 0.155 0.163 0.172 
0.236 0.257 0.283 0.387 0.663 0.707 
0.804 0.815 0.825 0.834 0.842 0.849 
0.881 0.887 0.893 0.898 0.903 0.908 
0.930 0.934 0.938 0.942 0.946 0.950 
0.965 0.968 0.971 0.974 0.977 0.980 
0.995 0.998 1.000 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1EC01a.oh1 
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LINE 

54 
55 
56 
57 
58 
59 
60 
61 
62 

63 
64 
65 
66 
67 
68 
69 

HEC-l INPUT 

ID ....... 1. ...... 2 ...•.•. 3 •...... 4 ..•...• 5 ....... 6 ....... 7 ....... 8 ..•.... 9 .•... . 10 

KK D03BASIN 
KM BASIN BOUNDARY FROM KINGSWOOD PARKE 
BA 0.723 
LG 0.23 0.25 4.80 0.37 35 
UI 0 121 484 719 1140 1220 811 548 245 149 
UI 70 36 35 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 
UI 0 

KK DD03REDIVERT 
KM Master Drainage Report Update for Kingswood Parke Phase One 
KM (excess retention provided for future development was 
KM subtracted from total retenttion provided) 
DT RD03 51. 7 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

DATA REMOVED FROM HARD COPY - Refer to digital copy of output 

499 
500 
501 
502 
503 
504 
505 
506 
507 

508 
509 
510 
511 
512 
513 
514 

515 
516 

517 
518 
519 
520 
521 
522 
523 

LINE 

524 
525 

526 
527 
528 
529 
530 
531 
532 

533 
534 
535 
536 
537 
538 
539 
540 
541 

542 
543 
544 

D22BASIN 
BASIN BOUNDARY FROM 

0.454 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

0.24 0.25 4.70 
0 63 233 

87 50 20 
0 0 0 

KK Do22REDIVERT 

ROYAL 

0.37 
357 

20 
0 

RANCH UNIT I AND II 

32 
500 764 567 411 284 135 

20 0 0 0 0 0 
0 0 0 0 0 0 

0 

KM 
KM 
KM 
DT 
DI 
DQ 

Drainage Report for Royal Ranch Unit 2 (Basins Pl&N in 023), Final Drain 
Report for Royal Ranch Unit 2, Parcel 5, Final Drainage Report for Royal 
Unit 2 Parcel 8, portion estimated by aerial for Del Webb 

RD22 37.5 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK DD122RETRIEVE 
DR DD122S 

KK D12D22ROUTE 
KM Cross-section: Cross section determined from aerial 
KM Manning' s N Value: street and earth with sparse trees and shrubs 
RS 7 FLOW 
RC 0.032 0.013 0.013 7744 0.0040 0.00 
RX 100.00 105.00 145.00 145.10 160.00 174.00 178.00 180.00 
RY 1000.0 999.90 999.50 999.00 999.20 999.50 999.60 999.70 

HEC-1 INPUT 

ID •.••.•• 1. •.••.. 2 .....•. 3 •...... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK CPD22COMBINE 
HC 3 2.457 

KK D22D23ROUTE 
KM Cross-section: Cross-section determined from aerial 
KM Manning's N Value: earth with sparse trees and shrubs/ riprap 
RS 2 FLOW 
RC 0.032 0.032 0.032 2705 0.0037 0.00 
RX 100.00 104.00 106.00 110.00 118.00 122.00 126.00 138.00 
RY 1161.0 1160.00 1159.00 1158.00 1158.10 1159.00 1160.00 1161.00 

D23BASIN KK 
KM 
BA 
LG 
UI 
UI 
UI 
oI 

BASIN BOUNDARY FROM 
0.541 

0.27 0.27 5.00 
0 59 138 

284 172 101 
0 0 0 

UI 

KK DD23REDIVERT 

SIERRA VERDE 

0.32 26 
272 346 448 673 629 

76 56 17 18 18 
0 

483 371 
18 0 

0 0 

KM Final Drainage Report for Sierra Verde Parcel 5, Infrastructure Drainage 
KM Sierra Verde (temporary basins removed), Final Drainage Report for Sierr 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1EC01a.oh1 
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545 
546 
547 
548 
549 
550 
551 

552 
553 

554 
555 
556 
557 
558 
559 
560 

LINE 

561 
562 

563 
564 
565 
566 
567 

568 
569 
570 
571 
572 

573 
574 
575 
576 
577 
578 
579 
580 

581 
582 
583 
584 
585 
586 
587 
588 
589 

590 
591 
592 
593 
594 

595 
596 

LINE 

597 
598 
599 
600 
601 
602 
603 

604 
605 

606 
607 

KM 
KM 
KM 
KM 
DT 
DI 
DQ 

Final Drainage Report for Harmony Apartments, Drainage Report for Royal 
Final Drainage Report for Sierra Verde Parcel 9, Final Drainage Report f 
Parcel 3, Final Drainage Report for Sierra Verde Parcel 2, Final Drainag 
Sierra Verde Parcell, Drainage Report for Fry I s at Waddell and Li tchfie 

RD23 36.3 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK DD131RETRIEVE 
DR DD1315 

KK D13023ROUTE 
KM Cross-section: Cross-section determined from aerial 1/2 street section 
KM Manning I s N Value: street, earth with sparse trees and shrubs 
RS 3 FLOW 
RC 0.032 0.013 0.032 5460 0.0044 0.00 
RX 100.00 100.00 109.00 109.00 148.00 148.00 197.00 198.00 
RY 1180.0 1176.30 1176.30 1175.80 1175.00 1175.50 1177.00 1177.10 

HEC-l INPUT 

ID •...•.• 1. ...... 2 ....... 3 ••..... 4 ....•.. 5 •...... 6 .....•. 7 ....... 8 ..•..•. 9 ...... 10 

KK CP023COMBINE 
He 5.642 

KK Do231DIVERT 
KM Waddell at Litchfield split flow 
OT 002315 0.0 0.0 
01 0.0 518.8 867.4 1680.6 2985.0 0.0 0.0 0.0 0.0 0.0 
OQ 0.0 51.3 223.3 727.6 1503.5 0.0 0.0 0.0 0.0 0.0 

KK DD232DIVERT 
KM Waddell at Litchfield split flow 
OT 002325 0.0 0.0 
DI 0.0 467.5 644.1 953.0 1481. 6 0.0 0.0 0.0 0.0 0.0 
OQ 0.0 55.8 138.4 242.9 365.2 0.0 0.0 0.0 0.0 0.0 

KK 023D24ROUTE 
KM Cross-section: Cross-section determined from Waddell 
KM Road Drainage Improvement CAR Final by HDR 
KM dated April 10, 2009, R137 
R5 3 FLOW 
RC 0.035 0.035 0.035 2646 0.0044 0.00 
RX 894.00 906.00 912.00 918.00 926.00 930.00 934.00 942.00 
RY 1157.0 1155.00 1154.00 1153.00 1153.00 1154.00 1155.00 1157.00 

KK D24BASIN 
KM BASIN BOUNDARY FROM LITCHFIELD MANOR 
BA 0.492 
LG 0.27 0.25 5.10 0.31 28 
ur 0 56 145 267 346 467 677 539 421 315 
UI 227 116 89 56 26 17 17 17 0 0 
UI 0 0 0 0 0 0 0 0 0 
ur 0 0 
UI 0 0 

KK DD24REDIVERT 
KM Final Drainage Report for Litchfield Manor (excess retention per report) 
OT R024 40.9 0.0 
or 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 
OQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 0.0 

KK DD132RETRIEVE 
OR 001325 

HEC-1 INPUT 

ID ....... 1. ...... 2 ••••.•• 3 ..•.... 4 .••..•. 5 ••••••• 6 •••.•.. 7 .....•• 8 ••.•••• 9 •..... 10 

KK o13024ROUTE 
KM Cross-section: Cross-section determined from aerial 1/2 street section 
KM Manning's N Value: street, earth with sparse trees and shrubs 
R5 3 FLOW 
RC 0.032 0.013 0.013 5460 0.0044 0.00 
RX 100.00 100.10 145.00 145.10 175.00 175.10 184.90 185.00 
RY 1178.0 1176.50 1175.50 1175.00 1175.80 1176.30 1176.30 1180.00 

KK CPo24COMBINE 
HC 3 6.134 

KK D24 02 5ROUTE 
KM Cross-section: Cross-section determined from Waddell 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1 EC01 a.oh1 
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608 
609 
610 
6ll 
612 
613 

614 
615 
616 
617 
618 
619 
620 
621 
622 

623 
624 
625 
626 
627 
628 
629 

630 
631 

632 
633 
634 
635 
636 
637 
638 

KM Road Drainage Improvement CAR Final by HDR 
KM dated April 10, 2009,' R138 
RS 2 FLOW 
RC 0.030 0.030 0.030 2701 0.0020 0.00 
RX 1000.0 1018.00 1019.00 1020.00 1026.00 1027.00 1028.00 1046.00 
RY llOO.O 1094.00 1094.00 1094.00 1094.00 1094.00 1094.00 llOO.OO 

D25BASIN 
BASIN BOUNDARY FROM 

0.497 

KK 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

0.25 0.25 4.80 
0 63 200 

120 87 53 
0 0 

KK DD25REDIVERT 

ROSEVIEW MULTI PHASE 

0.35 30 
335 439 678 685 499 

19 20 19 0 0 
0 0 0 0 0 

0 0 
0 0 

KM Drainage Report for Roseview - Parcels 1-6, Master Drainage 

371 
0 
0 

KM Report for Roseview, Retention for Parcels 7 and 8 were estimated 
KM based on aerial, Parcel Sa has retention 
DT Ro25 37.1 0.0 
DI 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 
DQ 0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

KK Cpo25COMBINE 
HC 2 6.631 

KK D2 5D3 9ROUTE 
KM Cross-section: Cross-section determined from Waddell Road 
KM Drainage Improvement CAR Final by HDR dated April 10, 2009, RLLE 
RS 1 FLOW 
RC 0.030 0.030 0.030 2020 0.0040 0.00 
RX 0.00 20.00 25.00 30.00 35.00 41. 50 51.10 82.30 
RY 10.00 0.00 0.00 0.00 0.00 0.00 4.80 10.00 

HEC-l INPUT 

247 
0 
0 
0 
0 

0.0 
0.0 

LINE ID ....•.. 1. ...... 2 ..•.... 3 ....... 4 ....... 5 ....... 6 .•..... 7 •...... 8 ...•..• 9 ...•.. 10 

639 
640 
641 
642 
643 
644 
645 
646 
647 

648 
649 

650 
651 
652 
653 
654 
655 
656 
657 

658 
659 
660 
661 
662 
663 
664 
665 
666 
667 

668 
669 
670 
671 
672 
673 

674 
675 

KK o39BASIN 
KM BASIN BOUNDARY FROM AG LAND, 1990 TOPO AND BNSF RR AL I GNMENT 
BA 0.182 
LG 0.50 0.25 5.60 0.32 
UI 0 17 25 56 97 121 137 146 
UI 112 98 69 53 50 32 26 21 
UI 10 10 2 2 2 2 3 
UI 2 2 0 
UI 0 0 0 

KK CPD39COMBINE 
HC 2 6.813 

KK o39042ROUTE 
KM Cross-section: Cross-section determined from Waddell 
KM Road Drainage Improvement CAR Final 
KM by HDR dated April 10, 2009, RLLE1 
RS 3 FLOW 
RC 0.030 0.030 0.030 5691 0.0039 0.00 
RX 0.00 30.00 38.00 54.00 76.50 104.00 139.00 154.00 
RY 10.00 4.00 4.00 0.00 0.00 0.00 7.00 10.00 

KK D42BASIN 
KM BASIN BOUNDARY FROM PARQUE VERDE MULTI PHASE 
KM DYSART SCHOOL DISTRICT, AND BUENA VISTA 
BA 0.994 
LG 0.24 0.24 5.20 0.29 32 
UI 0 150 594 890 1330 1722 1186 816 
UI 148 46 46 45 0 0 0 0 
UI 0 0 0 0 0 
UI 0 0 0 0 0 
UI 0 0 

KK DD42REDIVERT 
Retention volume estimated based on aerial, Cactus and Dysart 
Subdivision and Parque Verde - No Reports available 

RD42 71.8 0.0 

140 
16 

2 

463 
0 

KM 
KM 
DT 
DI 
DQ 

0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 0.0 0.0 

KK CPD42COMBINE 
HC 3 9.87 

* Storage behind Cactus Road - 2009 ADMPU data REMOVED by AZTEC 
* To account for future Cactus Culvert (large capacity - no attenuation) 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1EC01a.oh1 

125 
14 

2 

246 
0 
0 
0 
Q 

0.0 
0.0 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

* KK SRD42STORAGE 

* KM Storage behind Cactus Road 
* KO 
* RS STOR 
* SV 0.64 4.60 17.30 27.60 56.30 
* SQ 139.00 426. 00 827.00 1295.00 
* SE1105. 3 1108.00 1110.00 1112.00 1114.00 1116.00 

HEC-l INPUT 

LINE 10 ....... 1 ..•..•. 2 ....... 3 ....••. 4 •.•..•• 5 .•..•.. 6 .....•. 7 ....... 8 ....... 9 ...... 10 

676 
677 
678 
679 
680 
681 
682 
683 

684 
685 
686 
687 
688 

689 
690 
691 
692 

693 
694 
695 
696 
697 

698 

699 

700 
701 
702 
703 

704 
705 
706 
707 
708 
709 
710 

711 
712 
713 
714 
715 
716 
717 

KK D42D53ROUTE 
KM Cross-section: Cross-section determined from 
KM Waddell Road Drainage Improvement CAR Final 
KM by HDR dated April 10, 2009, RLE3 
RS 1 FLOW 

RC 0.030 0.030 0.030 1558 0.0020 0.00 
RX 0.00 10.00 22.00 97.00 171.00 172.00 184.00 194.00 
RY 3.50 3.00 0.00 0.00 0.00 0.00 3.00 3.50 

D53BASIN KK 
KM 
BA 
LG 
ur 
UI 
UI 
ur 
UI 

BASIN BOUNDARY FROM EL MIRAGE MARKET PLACE, RANCHO MIRAGE UNIT 3 
0.118 

0.31 0.32 4.60 0.36 11 
55 169 306 215 107 39 12 

a 0 a a a a a 
a 0 a 0 0 0 a 

KK DD53REDIVERT 
KM Retention volume estimated based on aerial 
DT RDS3 12.1 0.0 
01 O. a 500. a 5000.0 50000.0 0.0 0.0 0.0 0.0 o. a 
DQ O. a 500. a 5000.0 50000.0 0.0 0.0 o. a o. a o. a 

KK CPD53COMBINE 
KO 1 2 

HC 2 9.988 

KK SRDS3STORAGE 
KM West Cactus Basin - 2009 ADMPU data revised by AZTEC 
KM Assumed 6: 1 basin side slopes, confined to City parcel 
KM Outlet = l-8'x 6' rcbc 

KO 2 
RS 1 STOR 
SV 0 0.3 5.0 9.7 22.6 32.3 42.5 53.6 66.4 
SV 85 90 95 
SQ a 0 0 10 70 110 160 210 265 
SQ 329 359 443 
SE 1104 1105 1107.2 1108 1110 1111 1112 1113 1114 
SE 1115.3 1115.6 1116 

KK D53DS4ROUTE 
KM Cross-section: Cross-section determined from 
KM Waddell Road Drainage Improvement CAR Final 
KM by HDR dated April 10, 2009, RLE4 
RS 4 FLOW 
RC 0.030 0.030 0.030 3999 0.0038 0.00 
RX 0.00 36.00 39.00 42.00 45.00 48.00 51.00 87.00 

HEC-l INPUT 

0.0 
0.0 

80.0 

315 

1115 

LINE rD ....... 1. ...... 2 •.....• 3 ....... 4 ....... 5 .•..... 6 ....... 7 ..•.... 8 ....... 9 ...... 10 

718 RY 1102.8 1096.80 1096.80 1096.80 1096.80 1096.80 1096.80 1102.80 

KK D43BASIN 719 
720 
721 
722 
723 
724 
725 
726 
727 

KM BASIN BOUNDARY FROM MONTA BLANCA ESTATES, SUNNYVALE AND SUNDIAL 

728 
729 
730 
731 
732 

733 
734 
735 

BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
DT 
01 
DQ 

KK 
KM 
KM 

0.500 
0.25 0.25 4.70 0.37 33 

a 75 299 448 669 867 
75 23 23 23 0 a 
a 
a 
a 

DD43REDIVERT 
Retention volume estimated based on aerial 

RD43 35.5 O. a 
O. a 500. a 5000.0 50000.0 0.0 0.0 
O. a 500. a 5000.0 50000. a 0.0 0.0 

D43D54ROUTE 
Cross-section: Golf course, assumed 0.5% 
side slopes, V-ditch / Manning' s N Value: 

596 410 
a 0 

O. a O. a 
0.0 O. a 

grass - golf course 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1EC01a.oh1 

233 
0 

O. a 
0.0 

124 
a 

0.0 
0.0 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

736 
737 
738 
739 

740 
741 
742 
743 
744 
745 
746 
747 
748 
749 

750 
751 
752 
753 
754 
755 

RS 
RC 
RX 
RY 

KK 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

KK 
KM 
KM 
DT 
DI 
DQ 

14 FLOW 
0.025 0.025 0.025 3872 0.0023 0.00 

100.00 200.00 400.00 500.00 550.00 600.00 800.00 900.00 
1000.0 999.50 998.50 998.00 998.30 998.50 999.50 1000. 00 

D54BASIN 
BASIN BOUNDARY FROM FAIRWAYS GOLF COURSE DIVISION 
AND PUEBLO EL MIRAGE RV RESORT 

0.271 
0.20 0.27 4.45 0.49 14 

0 65 226 345 557 406 260 119 
15 15 0 0 0 0 0 0 

0 a 0 0 
0 0 0 0 

0 

DD54REDIVERT 
NO REPORTS - ESTIMATED FIRST FLUSH RETENTION FROM AERIAL 
DUE TO LOCATION OF DEVELOPMENT TO THE RIVER 

RD54 3.0 0.0 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 O. a 
0.0 500.0 5000.0 50000.0 0.0 0.0 0.0 O. a 

HEC-l INPUT 

64 25 
0 0 

0 

0.0 0.0 
0.0 0.0 

LINE 10 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8."" .. 9 ...... 10 

7 56 KK CPDS4COMBINE 
757 HC 3 10.759 

758 ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

LINE IV) ROUTING (---» DIVERSION OR PUMP FLOW 

NO. ( .) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW 

54 

67 
63 

70 

77 

93 
88 

96 

D03 

. -------> 
DD03RE 

V 
V 

D03D04 

RD03 

004 

· -------> 
0004RE 

CPD04 ........•... 

100 . -------> D004S 
98 OD04SE 

103 

110 

122 
120 

V 

V 
004005 

005 

· -------> 
D005RE 

125 CPD05 •.•.....•... 

127 

136 
134 

139 

146 

161 
156 

V 
v 

005014 

. -------> 001415 
00141 

V 
V 

D05015 

011 

· -------> 
DDI1RE 

R004 

ROOS 

RDll 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1 EC01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

166 
164 

171 
169 

174 

181 

197 
191 

200 

204 
202 

209 
207 

212 

220 

234 
229 

238 
237 

239 

246 

250 
248 

255 
253 

258 

265 

276 
274 

280 
279 

281 

289 

293 
291 

296 

303 

· -------> 001115 
00111 

.-------> 001125 
00112 

v 
v 

011012 

012 

· -------> 
0012RE 

CP012 ........... . 

· -------> 001215 
00121 

· -------> 001225 
DD122 

V 
V 

012013 

013 

· -------> 
DD13RE 

R012 

R013 

.<------- DD04S 

00045E 
V 

V 
004013 

CP013 ....................... . 

· -------> D01315 
00131 

· -------> 001325 
00132 

V 
V 

013D14 

014 

· -------> Ro14 
DD14RE 

.<-------
00141 

V 

V 

00514A 

CP014 ....................... . 

· -------> 00142S 
00142 

V 

V 

014015 

015 

001415 

312 CP015 ....................... . 

314 

V 

V 

015026 
V 

V 
321 015028 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1 EC01 a.oh1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

328 028 

337 CP028 ...........• 
v 
v 

339 028AFR 

345 

357 
355 

361 
360 

362 

369 

371 

378 

390 
388 

393 

395 

402 

410 

424 
419 

428 
427 

429 

436 

438 

445 

458 
454 

026 

. -------> RD26 

0026RE 

· <------- 00142S 
00142 

v 
v 

014026 

CP026 ........... . 
v 
v 

026027 

027 

· -------> Ro27 
Do27RE 

CP027 ....•....... 
v 
V 

SR027 
V 
V 

027042 

020 

· -------> R020 
DD20RE 

CP020 ..... . 
V 
V 

020021 

.<------- OD1115 
00111 

V 
V 

011020 

021 

. -------> Ro2l 
Do21RE 

462 
461 

.<------- 00112S 

463 

471 
470 

472 

00112 
V 
V 

D11D21 

. <------- 001215 
00121 

V 

V 
012021 

479 CP021 ...............•....•............... 

483 
481 

· -------> 002115 
00211 

Lower EI Mirage Wash OCR, Phase 1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

488 
486 

491 

499 

512 
508 

516 
515 

517 

524 

526 

533 

549 
542 

553 
552 

554 

561 

565 
563 

570 
568 

573 

581 

592 
590 

596 
595 

597 

604 

606 

614 

627 
623 

630 

632 

639 

648 

650 

. -------> 002128 
00212 

v 
v 

021022 

022 

· -------> 
0022RE 

R022 

.<------- 001228 
00122 

v 
v 

012022 

Cp022 ....................... . 
v 
v 

022023 

023 

· -------> 

Do23RE 
RD23 

.<------- 001318 
00131 

V 
V 

013023 

CPD23 ..................... . 

. -------> 002315 
00231 

.-------> 002325 
00232 

V 
V 

023024 

024 

· -------> Ro24 
DD24RE 

.<-------
00132 

V 

V 
013024 

CPD24 ....................... . 
V 

V 
024025 

025 

· -------> 
0025RE 

CP025 ........... . 
V 
V 

025039 

039 

CP039 ........... . 
v 
v 

039042 

Ro25 

001328 

Lower EI Mirage Wash OCR, Phase 1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

658 

671 
668 

674 

676 

684 

695 
693 

698 

700 

711 

719 

730 
728 

733 

740 

753 
750 

756 

D42 

. -------> 
DD42RE 

CPD42 ...•••••••••••••••••••.. 
v 
v 

D42D53 

D53 

. -------> 
DD53RE 

CPD53 ••••••.••••• 
v 
v 

SRD53 
V 
V 

053054 

D43 

. -------> 
0043RE 

V 
V 

D43D54 

054 

RD53 

R043 

. -------> 
OD54RE 

CPD54 •........•..•••••••••••• 

RD42 

RD54 

(***) RUNOFF ALSO -COMPUTED AT THIS LOCATION 

1 ** ** *** ****** * * * * * * * * * **** * * **** *** ** **** 

FLOOD HYDROGRAPH PACKAGE (HEC-l) 
JUN 1998 

VERSION 4.1 

RUN DATE OlAPRIO TIME 16:34:59 

Flood Control District of Maricopa County 
L303 EX elP MBGl - Loop 3031 White Tanks ADMPU AHA 
100 YEAR -
24 Hour Storm 
Uni t Hydrograph: S-Graph 
08/18/2009 

FCDMC CONTRACT 2007C031 
BY HDR ENGINEERING (#79902) 
EXISTING CONDITIONS WITH eIP-AUGUST 2009 
MAJOR BASIN 01 

HDR FILE NAME: ECIP-MBI. DAT 

FOLLOWING ARE THE CHANGES BY FCDMC: 
1. Removed SRD14. - by JWH 10-16-09 
FILE NAME: WT1ECOl. DAT 

For details concerning changes to this HEC-1 model, please contact 
FCDMC, H&H Branch. 

u. S. ARMY CORPS OF ENGINEERS 
HYDROLOGI C ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

AZTEC revisions for FCD2008C014, Work Assignment No. 2 are listed below: 
1. Extracted portion of Major Basin D draining to CPD54 (Lower El Mirage) 
2. Removed operation SRD42 (model large capacity culvert @ Cactus Rd.) 
3. Revised operation SRD53 (model future west cactus basin - prelim effort) 

Note - SRD53 (west cactus basin) contains an assumed prelim. future design 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1 EC01 a.oh1 
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I 
I 

Filename: WTIECOla.ihl Date: 04/01/2010 - dtp 

I 35 10 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL O. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 

I NMIN MINUTES IN COMPUTATION INTERVAL 
IDATE STARTING DATE 

ITIME 0000 STARTING TIME 
NQ 2000 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 0 ENDING DATE 
NDTIME 2235 ENDING TIME 

I 
IeENT 19 CENTURY MARK 

COMPUT AT I ON INTERVAL .08 HOURS 
TOTAL TIME BASE 166.58 HOURS 

ENGLISH UNITS 

I 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

I 
TEMPERATURE DEGREES FAHRENHEIT 

36 JD INDEX STORM NO. 
STRM 3.48 PRECIPITATION DEPTH 

TRDA .00 TRANSPOSITION DRAINAGE AREA 

I 
37 PI PRECIPITATION PATTERN 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I 
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01 
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03 
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01 
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

I 
47 JD INDEX STORM NO. 

STRM 3.39 PRECIPITATION DEPTH 
TRDA 5.00 TRANSPOSITION DRAINAGE AREA 

o PI PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .01 .00 .01 
.01 .01 .01 .01 .01 .01 .01 .01 .03 .03 

I 
.03 .09 .09 .09 .01 .01 .01 .01 .01 .01 
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00 
.00 . 00 . 00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 . 00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I Lower EI Mirage Wash OCR, Phase 1 Appendix 04 
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I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

48 JD 

o PI 

49 JD 

o PI 

50 JD 

o PI 

.00 .00 

.00 .00 

.00 .00 

INDEX STORM NO. 
STRM 3.31 
TRDA 10.00 

PRECIPITATION 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.03 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

PATTERN 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.09 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

INDEX STORM NO. 4 
STRM 3.22 

20.00 TRDA 

PRECIPITATION 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.03 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

INDEX STORM NO. 

PATTERN 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.09 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 3.13 PRECIPITATION DEPTH 
TRDA 30.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.01 .01 
.03 .09 
.01 .01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP Filename: WT1 EC01 a.oh1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
• 00 
.00 
.00 
· 00 
.00 
.00 
· 00 
.00 
.01 
.01 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 
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51 JD 

o PI 

52 JD 

o PI 

53 JD 

o PI 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

INDEX STORM NO. 
STRM 
TRDA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.03 
60.00 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.01 .01 
.03 .09 
.01 .01 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 

INDEX STORM NO. 7 
STRM 2.96 
TRDA 90.00 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.01 .01 
.03 .09 
.01 .01 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 

INDEX STORM NO. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 2.93 PRECIPITATION DEPTH 
TRDA 120.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION 
.00 
.00 
.00 
.00 
.00 
.00 

PATTERN 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

Lower EI Mirage Wash DCR, Phase 1 
100-yr EXisting conditions, with CIP Filename: WT1EC01a.oh1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

WARNING ROUTED OUTFLOW 393.) IS GREATER THAN MAXIMUM OUTFLOW 359.) IN STORAGE-OUTFLOW TABLE 

WARNING 
1 

ROUTED OUTFLOW 370.) IS GREATER THAN MAXIMUM OUTFLOW 359.) IN STORAGE-OUTFLOW TABLE 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

OPERATION STATION FLOW PEAK 

HYDROGRAPH AT 
003 960. 

DIVERSION TO 
Ro03 960. 

HYDROGRAPH AT 
0003RE 177 . 

ROUTED TO 
003004 110. 

HYDROGRAPH AT 
+ 004 1149. 

DIVERSION TO 
R004 1118. 

HYDROGRAPH AT 
D004RE 1065. 

2 COMBINED AT 
CP004 1062. 

DIVERSION TO 
D004S 647. 

HYDROGRAPH AT 
OD04SE 414. 

ROUTED TO 
D04D05 308. 

HYDROGRAPH AT 
D05 325. 

DIVERSION TO 
RD05 137. 

HYDROGRAPH AT 
D005RE 325. 

2 COMBINED AT 
cpoOS 337. 

ROUTED TO 
005014 272. 

DIVERSION TO 
001415 150. 

HYDROGRAPH AT 
00141 122. 

ROUTED TO 
D05D15 128. 

HYOROGRAPH AT 
011 780. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP 

6-HOUR 24-HOUR 

12.25 110. 34. 

12.25 96. 26. 

12.67 25. 8. 

12.92 24. 8. 

12.33 142. 44. 

12.33 85. 24. 

12.42 72. 20. 

12.42 95. 28. 

12.42 30. 7. 

12.42 65. 21. 

12.67 64. 21. 

12.17 35. 12. 

11.92 13. 4. 

12.17 27. 8. 

12.67 89. 28. 

12.83 88. 28. 

12.83 17. 4. 

12.17 71. 24. 

12.50 70. 24. 

12.42 107. 33. 

Filename: WT1 EC01 a.oh1 

72-HOUR 

11. 

9. 

3. 

3. 

15. 

8. 

7. 

9. 

2. 

7. 

7. 

4. 

1. 

3. 

9. 

9. 

1. 

8. 

8. 

11. 

BASIN 
AREA 

.72 

.72 

.72 

.72 

.89 

.89 

.89 

1. 61 

1. 61 

1. 61 

1. 61 

.16 

.16 

.16 

1. 78 

1. 78 

1. 78 

1. 78 

1. 78 

.66 

MAXIMUM 
STAGE 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

TIME OF 
MAX STAGE 
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DIVERSION TO 
ROll 750. 

HYDROGRAPH AT 
DDIIRE 719. 

DIVERSION TO 
00111S 591. 

HYDROGRAPH AT 
DD111 128. 

DIVERSION TO 
001125 46. 

HYDROGRAPH AT 
DD112 82. 

ROUTED TO 
D11D12 52. 

HYDROGRAPH AT 
D12 241. 

DIVERSION TO 
RD12 241. 

HYDROGRAPH AT 
DD12RE 225. 

2 COMBINED AT 
CPD12 272. 

DIVERSION TO 
OD1215 118. 

HYDROGRAPH AT 
DD121 154. 

DIVERSION TO 
DD122S 63. 

HYDROGRAPH AT 
D0122 91. 

ROUTED TO 
D12D13 52. 

HY DROGRAPH AT 
DB 1138. 

DIVERSION TO 
RD13 431. 

HYDROGRAPH AT 
DD13RE 1138. 

HYDROGRAPH AT 
DD04SE 647. 

ROUTED TO 
D04D13 189. 

3 COMBINED AT 
CPD13 1138. 

DIVERSION TO 
DD131S 210. 

HYDROGRAPH AT 
DD131 923. 

DIVERSION TO 
DD132S 396. 

HYDROGRAPH AT 
D0132 527. 

ROUTED TO 
D13D14 449. 

HYDROGRAPH AT 
D14 1097. 

DIVERSION TO 
RD14 1097. 

HYDROGRAPH AT 
DD14RE 490. 

HYDROGRAPH AT 
D0141 150. 

ROUTED TO 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP 

12.33 58. 16. 

12.50 60. 17. 

12.50 49. 14. 

12.50 12. 3. 

12.50 6. 2. 

12.50 6. 2. 

12.67 6. 2. 

12.58 53. 16. 

12.58 28. 8. 

12.75 31. 9. 

12.75 36. 10. 

12.75 13. 4. 

12.75 23. 7. 

12.75 11. 3. 

12.75 13. 4. 

13.67 12. 4. 

12.25 124. 36. 

12.00 30. 9. 

12.25 103. 27. 

12.42 30. 7. 

13.50 30. 7. 

12.25 144. 38. 

12.25 13. 3. 

12.25 130. 34. 

12.25 39. 10. 

12.25 91. 24. 

12.67 89. 24. 

12.42 148. 46. 

12.42 117. 32. 

12.67 47. 14. 

12.83 17. 4. 

Filename: WT1 EC01 a.oh1 

5. 

6. 

5. 

1. 

1. 

1. 

1. 

5. 

3. 

3. 

3. 

1. 

2. 

1. 

1. 

1. 

12. 

3. 

9. 

2. 

2. 

13. 

1. 

11. 

3. 

8. 

8. 

15. 

11. 

5. 

1. 

.66 

.66 

.66 

.66 

.66 

.66 

.66 

.35 

.35 

.35 

1. 01 

1. 01 

1. 01 

1. 01 

1.01 

1. 01 

1.03 

1. 03 

1. 03 

1. 61 

1. 61 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

.94 

.94 

.94 

1. 78 
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D0514A 122. 

3 COMBINED AT 
CPD14 980. 

DIVERSION TO 
DD142S 599. 

HYDROGRAPH AT 
DD142 381. 

ROUTED TO 
D14015 331. 

HYDROGRAPH AT 
D15 420. 

3 COMBINED AT 
CPD15 481. 

ROUTED TO 
D15D26 393. 

ROUTED TO 
D15D28 371. 

HYDROGRAPH AT 
028 425. 

2 COMBINED AT 
CPD28 475. 

ROUTED TO 
D28AFR 462. 

HYDROGRAPH AT 
026 982. 

DIVERSION TO 
RD26 982. 

HYDROGRAPH AT 
DD26RE 31. 

HYDROGRAPH AT 
00142 599. 

ROUTED TO 
D14D26 498. 

2 COMBINED AT 
CPD26 492 . 

ROUTED TO 
D26D27 462. 

HYDROGRAPH AT 
027 498. 

DIVERSION TO 
Ro27 100. 

HYDROGRAPH AT 
DD27RE 498. 

2 COMBINED AT 
Cpo27 491. 

ROUTED TO 
SRD27 491. 

ROUTED TO 
D27D42 423. 

HYDROGRAPH AT 
020 587. 

DIVERSION TO 
RD20 587. 

HYDROGRAPH AT 
DD20RE 10. 

HYDROGRAPH AT 
00111 591. 

ROUTED TO 
D11D20 335. 

COMBINED AT 
CPD20 334. 

ROUTED TO 
D20D21 250. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP 

13.08 17. 4. 

12.67 151. 42. 

12.67 122. 35. 

12.67 30. 8. 

12.83 29. 8. 

12.17 44. 14. 

12.83 137. 45. 

13 .00 136. 45. 

13.17 135. 45. 

12.17 38. 12. 

12.25 168. 57. 

12.25 168. 57. 

12.25 101. 31. 

12.25 98. 26. 

13.42 13. 5. 

12.67 122. 35. 

12.92 120. 35. 

12.92 131. 39. 

13.00 130. 39. 

12.17 52. 17. 

11. 92 13. 4. 

12.17 45. 12. 

12.17 169. 51. 

12.17 169. 51. 

13.42 165. 51. 

12.33 70. 22. 

12.33 70. 19. 

15.00 6. 2. 

12.50 49. 14. 

12.92 46. 14. 

12.92 51. 16. 

13 .33 49. 16. 

Filename: WT1 EC01 a.oh1 
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4. 

19. 

19. 

10. 

9. 

2. 

12. 

12. 

13. 

13. 

6. 

1. 

4. 

17 . 

17. 

17. 

7. 

6. 

1. 

5. 

5. 

5. 

5. 

1. 78 

4.76 

4.76 

4.76 

4.76 

.22 

4.98 

4.98 

4.98 

.25 

5.23 

5.23 

.64 

.64 

.64 

4.76 

4.76 

5.40 

5.40 

.32 

.32 

.32 

5.72 

5.72 

5.72 

.50 

.50 

.50 

.66 

.66 

1.16 

1.16 
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HYDROGRAPH AT 
021 565. 

DIVERSION TO 
R021 565. 

HYOROGRAPH AT 
0021RE 9. 

HYOROGRAPH AT 
00112 46. 

ROUTEO TO 
D11021 22. 

HYDROGRAPH AT 
00121 118. 

ROUTEO TO 
012021 90. 

4 COMBINED AT 
CP021 327. 

DIVERSION TO 
00211S 218. 

HYDROGRAPH AT 

00211 109. 

DIVERSION TO 
00212$ 54. 

HYDROGRAPH AT 
00212 55. 

ROUTEO TO 
021022 39. 

HYDROGRAPH AT 
022 562. 

DIVERSION TO 
R022 562. 

HYDROGRAPH AT 
Do22RE 8. 

HYDROGRAPH AT 
00122 63. 

ROUTED TO 

012022 45. 

3 COMBINED AT 

CP022 79. 

ROUTED TO 
022023 71. 

HYDROGRAPH AT 
023 556. 

DIVERSION TO 
R023 556. 

HYOROGRAPH AT 
Do23RE 75. 

HYDROGRAPH AT 
00131 210. 

ROUTED TO 
013023 133. 

3 COMBINED AT 
CP023 130. 

OIVERSION TO 
00231S 13. 

HYDROGRAPH AT 
00231 117. 

DIVERSION TO 
00232S 14. 

HYOROGRAPH AT 
00232 103. 

ROUTEO TO 
023024 86. 

HYOROGRAPH AT 
024 538. 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP 

12.33 72. 22. 

12.33 72. 20. 

15.92 6. 2. 

12.50 6. 2. 

13.33 5. 2. 

12.75 13. 4. 

13.00 13. 4. 

13.33 70. 23. 

13.33 51. 17. 

13.33 19. 6. 

13.33 13. 4. 

13.33 5. 2. 

13.67 5. 2. 

12.33 67. 21. 

12.33 67. 19. 

16.75 5. 2. 

12.75 11. 3. 

13 .42 10. 3. 

13.58 18. 6. 

13.75 18. 6. 

12.42 75. 22. 

12.42 69. 18. 

13.08 13. 4. 

12.25 13. 3. 

12.50 13. 3. 

12.50 39. 13. 

12.50 4. 1. 

12.50 35. 12. 

12.50 4. 1. 

12.50 31. 10. 

12.75 31. 10. 

12.42 71. 21. 

Filename: WT1 EC01 a.oh1 
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2. 
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1. 
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o. 

4. 

o. 

3. 

3. 

7. 
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.50 

.66 

.66 

1. 01 

1. 01 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 
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1.01 

1.01 

2.46 

2.46 

.54 

.54 
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5.64 

5.64 

5.64 
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DIVERSION TO 
RD24 538. 

HYDROGRAPH AT 
D024RE 4. 

HYDROGRAPH AT 
OD132 396. 

ROUTED TO 
013024 300. 

3 COMBINED AT 
CPD24 343. 

ROUTED TO 
024025 309. 

HYDROGRAPH AT 
025 574. 

DIVERSION TO 
R025 574. 

HYDROGRAPH AT 
D025RE 21. 

2 COMBINED AT 

CP025 309. 

ROUTED TO 
025039 287. 

HYDROGRAPH AT 
D39 113. 

2 COMBINED AT 
CPD39 356. 

ROUTED TO 
D39042 291. 

HYDROGRAPH AT 
042 1317. 

DIVERSION TO 
RD42 1317. 

HYDROGRAPH AT 
DD42RE 215. 

3 COMBINED AT 
CPD42 661. 

ROUTED TO 
042053 642. 

HYDROGRAPH AT 
D53 180. 

DIVERSION TO 
R053 180. 

HYDROGRAPH AT 
DDS3RE o. 

2 COMBINED AT 
CPOS3 642. 

ROUTED TO 
SRD53 228. 

ROUTED TO 
053D54 227. 

HYDROGRAPH AT 
043 643. 

DIVERSION TO 
R043 643. 

HYDROGRAPH AT 
D043RE 105. 

ROUTED TO 
043D54 44. 

HYDROGRAPH AT 
D54 338. 

DIVERSION TO 
RD54 67. 

HYOROGRAPH AT 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP 

12.42 71. 21. 

21. 08 2. 1. 

12.25 39. 10. 

12.50 39. 10. 

12.58 67. 21. 

12.75 67. 21. 

12.33 72. 22. 

12.33 69. 19. 

13.58 9. 3. 

12.75 74. 23. 

12.83 72. 23. 

12.50 16. 4. 

12.83 85. 27. 

13.08 84. 27. 

12.33 151. 46. 

12.33 135. 36. 

12.75 31. 10. 

13.33 254. 80. 

13.42 251. 80. 

12.17 13. 4. 

12.17 13. 4. 

. 00 o. o. 

13.42 251. 80. 

15.42 186. 77. 

15.67 186. 76. 

12.33 74. 23. 

12.33 66. 18. 

12.75 16. 5. 

13.75 15. 5. 

12.25 29. 8. 

12.00 5. 2. 

Filename: WT1 EC01 a.oh1 
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6.13 
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DD54RE 338. 12.25 26. 7. 2. .27 

3 COMBINED AT 
CPD54 319. 12.25 197. 86. 29. 10.76 

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SRD27 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 .............. . 

RATIO 
OF 

PMF 

1. 00 

PLAN 2 .............. . 

RATIO 

OF 
PMF 

1. 00 

PLAN 3 ...........•.•. 

RATIO 
OF 

PMF 

1. 00 

PLAN 4 ......•.•.•.••• 

RATIO 
OF 

PMF 

1. 00 

PLAN 5 .............. . 

PLAN 

PLAN 

RATIO 
OF 

PMF 

1. 00 

6 .............. . 

RATIO 
OF 

PMF 

1. 00 

7 ...•........... 

RATIO 
OF 

PMF 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S .ELEV 

1147.38 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 

RESERVOIR 
W. S .ELEV 

1146.68 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W.S.ELEV 

1146.52 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S .ELEV 

1146.39 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S .ELEV 

1146.27 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

N.S .ELEV 

1146.11 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S .ELEV 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1147.38 

o. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

o. 

INITIAL VALUE 
1142.00 

MAXIMUM 

DEPTH 
OVER DAM 

1146.68 

o. 
52. 

MAXIMUM 

STORAGE 
AC-FT 

o. 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1146.52 

o. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

o. 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1146.39 

o. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

o. 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1146.27 

o. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

o. 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1146.11 

o. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

o. 

INITIAL VALUE 
1142.00 

o. 
52. 

MAXIMUM MAXIMUM 
DEPTH STORAGE 

OVER DAM AC - FT 

SPILLWAY CREST 
.00 

TOP OF DAM 
.00 
o. 
o. 

MAXIMUM 
OUTFLOW 

CFS 

582. 

o. 
o. 

DURATION 
OVER TOP 

HOURS 

166.58 

TIME OF TIME OF 
MAX OUTFLOW FAILURE 

HOURS HOURS 

13.00 .00 

SPILLWAY CREST 
.00 

TOP OF DAM 
.00 
o. 
o. 

MAXIMUM 

OUTFLOW 
CFS 

498. 

o. 
o. 

DURATION TIME OF TIME OF 

OVER TOP MAX OUTFLOW FAILURE 
HOURS HOURS HOURS 

166.58 13.00 .00 

SPILLWAY CREST 
.00 

TOP OF DAM 
.00 
o. 
o. 

MAXIMUM 
OUTFLOW 

CFS 

478. 

o. 
o. 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS HOURS HOURS 

166.58 12.17 .00 

SPILLWAY CREST 
.00 

TOP OF DAM 
.00 
o. 
o. 

MAXIMUM 
OUTFLOW 

CFS 

463. 

o. 
o. 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS HOURS HOURS 

166.58 12.25 .00 

SPILLWAY CREST 
.00 

TOP OF DAM 
.00 
o. 
o. 

o. 
o. 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS 

448. 166.58 

SPILLWAY CREST 
.00 
o. 
o. 

TOP 

HOURS 

12.25 

OF DAM 
.00 
o. 
o. 

HOURS 

.00 

MAXIMUM 
OUTFLOW 

CFS 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAILURE 

HOURS HOURS HOURS 

429. 166.58 

SPILLWAY CREST 
.00 
o. 

12.17 

TOP OF DAM 
.00 
o. 

o. o. 

.00 

MAXIMUM DURATION TIME OF TIME OF 
OUTFLOW OVER TOP MAX OUTFLOW FAILURE 

CFS HOURS HOURS HOURS 

Filename: WT1EC01a.oh1 
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PLAN 8 

1. 00 

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

RATIO 
OF 

PMF 

1. 00 

*** NORMAL END OF HEC-l *** 

1146.02 

ELEVATION 
STORAGE 
OUTFLOW 

MAXIMUM 
RESERVOIR 

W. S .ELEV 

1145.96 

Lower EI Mirage Wash OCR, Phase 1 
100-yr Existing conditions, with CIP 

1146.02 O. 

INITIAL VALUE 
1142.00 

MAXIMUM 
DEPTH 

OVER DAM 

1145.96 

O. 
52. 

MAXIMUM 
STORAGE 

AC-FT 

O. 

417. 166.58 12.25 .00 

SPILLWAY CREST TOP OF DAM 
.00 

MAXIMUM 
OUTFLOW 

CFS 

411. 

O. 
O. 

.00 
O. 
O. 

DURATION TIME OF TIME OF 
OVER TOP MAX OUTFLOW FAI LURE 

HOURS HOURS HOURS 

166.58 12.25 .00 

Filename: WT1 EC01 a.oh1 
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AppendixDS 

Backup data for revisions to ADMPU-AHA (2009) 
Existing Condition with CIP HEC-l model 



- - - - - - - - - -
Client: Flood Control District of Maricopa County 

Project: FCD2008C014, WA#1 - Lower El Mirage Wash DCR, Phase 1 
Description: Preliminary Concept basin - lst (refer to Exhibit F6) 

AZTEC Project No.: AZE0913-02 
Date: 511911 0 By: dtp 

Stage - Discharge Data for West Cactus Basin 

Water 
Stage Surface Discharge, in cfs 
(feet) Elevation Total Culvert Weir 

0 1104 0 0 0 
1 1105 0 0 0 

3.2 1107.2 0 0 0 
4 1108 10 10 0 
6 1110 70 70 0 
7 1111 110 110 0 

8 1112 160 160 0 
9 1113 210 210 0 

10 1114 265 265 0 
11 1115 315 315 0 

11.3 1115.3 329 325 4 
11.6 1115.6 359 333 26 

12 1116 443 345 98 

Elevation datum = NGVD29 

Storage 
Volume 

ac-ft 

0 
0.3 

5 
9.7 

22.6 
32.3 
42.5 
53.6 

66.4 
80 
85 
90 
95 

- - - - - - - -

PRELIMINARY CONCEPT DATA 

Stage - Storage - Discharge Data for West Cactus Basin 
CODE into HEC-l 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

SV 0 0.3 5 9.7 22.6 32.3 42.5 53.6 66.4 80 
SV 85 90 95 0 0 

SQ 0 0 0 10 70 110 160 210 265 315 
SQ 329 359 443 0 0 

SE 1104 1105 1107.2 1108 1110 1111 1112 1113 1114 1115 
SE 1115.3 1115.6 1116 0 0 

Note: Data from concept grading basin, 6: 1 sides, confined on City Parcel 
and 1-6x6 rcb or equivalent outlet shown on Exhibit F6. 
The storage volume includes level pool ponding for the channel 
area upstream of Cactus Road. 

This concept will be further refined during Phase 2. 

R:IPhoenixIProjectsIAZE0913JCD_On-CaIlI02_LowerEIMirageWashDCRITechnicallDrainagelCalcslExcel120100519Stage-storage-discharge. xis 
Print Date = 5/19/2010: @ 9:53 AM 

Spreadsheet Tab = Prop-SSD 

Sheet 1 of 1 

-
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APPENDIXE 
Floodplain Modeling Using HEC-RAS 

Appendix El - Effective HEC-RAS output (hard copy) 

Appendix E2 - Corrected Effective HEC-RAS output (hard copy) 

Appendix E3 - Pictures of Existing Structures 
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AppendixEl 

Effective HEC-RAS output (hard copy) 

Digital data is provided in Appendix G. 



I 
I 
I 
I 
I 

,/ 

~~ 

/" I // 
,/' .~ ......... ' 

I 

Ilx­
I 
I 
I !<D 

I. 
I.~ .. 

yf~~ "'''."'' 

I 
n 

I ..... j 

I 
I 

I 
X 

'u 
l;{'tB \ 

"r' 

/ 
./ 

( 

;' 
.(.'.~. 

1"ii9.G 

<0lv. 

///'? 

.. ""~;:;;':':';"'" 

~< 
<j,..i<f~~ 

mG.:) 

'9// 

~~JG'~ 
, , 

~ ! 

: 

..... ;.i='::::::;;;:;:·::;."~::~r.".\, ':"" .... :::;:.";;'::\,,·\'''tJ'':::::;:;:;,;::::::i:::~~:~~~::ll~~: 

,_.i~"""~ 

, !,~ ...... 

i(' ., 
,""", 

LJ 

w;:-/} 

iil(~! 

x 

.. ,/"") 

I''''; 
:-.. .$ 

( 
J 
; 

,~J,.r"'''/" 

.~ 
;;~ 

('-"'~J 

("~,~/ 
, , ~(;!' . .. , f( ..'-"'.." ... ~:; .. 0'.",'-

:l 
'i 

/ 

/_.j'/-' ... "\,/_ ..... 

r'/ 

!' .. ~ ... ~.} 
,: 

nL~.t! 
.. J'i--_ ..... - .... 

;' / ~-.~~, .. 

/ 

f/ 
~"'-~'~"""~-~--~11 C 

... / 

x ;tU<A 

~{.j:~ 

, 
,/ 

iHH . .! 
x 

.,/"" 

ll\'t 
,--v.f: 
~i ~\:) t ~t$" 
~ 

~ 
ftJ 

t0
ntro/<l-. 

i'[?\ it _ 

.~ 
0 ..... "'~I"/COP8 rP'O)~ 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

LOWER EL MIRAGE WASH DCR 
Phase 1 

Analysis and Recommendations 
FCD 2008C014 WA #2 

LEGEND 

<iill> HEC- RAS CROSS SECTION 10 
In miles above confluence 

0) FEMA CROSS SECTION ID 
Location per Effective FIRM 

EFFECTIVE MAPPING INFORMATION: 
- 1" = 400', 2-ft CI provided by FCDMC 
- Flight Date: December 1989 and February 1990 
- Harz Datum: State plane NAD83 

Vertical Datum: NGVD29 

NOTE: The Effective Mapping is Outdated 

150 0 150 300 .......... 

AZTEC 
TYPSA Group 
www.typsa.es 

:scale in Feet 

4561 E. McDowell Road 
Phaenix.AZ 85008-4505 
T,/ (602) 454-04IJ2 
Fax (602) 454-04IJ3 

EXHIBITE1 
EFFECTIVE HEC-RAS 

CROSS SECTION LOCATION MAP 
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HEC-RAS Plan' Effective River' RIVER 1 Reach' Reach-l 
Reach RiverS1a Profile OTotal MinCh EI W.S. Elev CritW.S. E.G. Elev E.G. Slope VelChnl FlowNea Top Width Froude# Chl 

." .. (cfs) (tt) (tt) (tt) (ttl (fUft) (tvs) (sq ttl (ttl 

Reach-1 2.571 ., PF 1 845.00 1145.00 1146.60 1146.25 1146.65 0.004677 2.75 738.24 989.46 0.42 

Reach-1 ;", 2.571 '.:1 PF2 845.00 11 45.00 1147.25 1146.38 1147.36 0.003314 3.02 414.37 240.00 0.38 I 
; 

Reach-l ' 2.469 PF 1 845.00 1143.20 1145.10 1145.13 0.002363 2.17 1037.28 1486.38 0.30 

Reach-1 2.469 PF2 845.00 1143.20 1145.68 1145.79 0.002859 2.94 369.54 185.00 0.35 ,. 
Reach-1 , 2.35 PF 1 845.00 1141 .80 1142.91 1142.95 0.006426 2.37 705.28 1067.90 0.45 
Reach-'1 2.35 PF2 845.00 1141 .80 1143.75 1143.84 0.003382 2.72 425.75 270.00 0.37 

I 
Reach-1 2.284 PF 1 845.00 1140.30 1140.48 1140.51 0.009944 0.64 590.93 656.01 0.37 

Reach-1 2.284 PF2 845.00 1140.30 1140.93 1141.16 0.046679 2.15 221 .85 199.63 0.92 

Reech-1 2.208 PF 1 845.00 1137.30 1138.91 1138.96 0.002978 2.24 703.79 775.32 0.34 I 
Reach-1 2.208 PF 2 845.00 1137.30 1139.33 1139.38 0001902 1 2.12 540.45 315.00 0.28 

Reach-1 . 2.104 PF 1 1258.00 1135.20 1137.72 1137.77 0.001808 2.30 1058.54 973.51 0.28 
Reach-1 2.104 PF2 1258.00 11 35.20 1138.22 1138.33 0.001912 2.69 468.20 180.00 0.29 I 
Reach-1 2.009' PF 1 1258.00 1133.70 1136.24 1136.40 0.004603 3.66 617.06 586.97 0.45 
Reach-1 2.009 PF 2 1258.00 11 33.70 1136.67 1136.92 0.004448 3.99 315.28 125.00 0.44 ., 
Reach-1 1.921 PF 1 1258.00 1132.00 1134.29 1134.40 0.003972 3.21 708.53 608.76 0.41 
Reach-1 1.921 PF2 1258.00 1132.00 1135.00 1135.18 0.003102 1 3.43 367.29 140.00 0.37 I 

1 
Reach-l 1.817 PF 1 1258.00 1130.60 1132.05 1132.11 0.004349 1 2.56 1049.14 1363.98 0.40 
Reach-1 1.817 PF2 1258.00 1130.60 1132.38 1132.62 0.007713 1 3.93 320.07 200.00 0.55 

Reach-1 1.716 PF 1 1258.00 1128.00 1129.71 1129.88 0.004084 1 3.26 412.16 409.21 0.45 I 
Reach-l 1.716 PF2 1258.00 11 28.00 1129.83 1129.98 0.003420 3.11 404.09 235.00 0.42 

1 
Reach-1 1.622 PF 1 1258.00 1124.30 1125.66 1126.08 0.018429 1 5.78 319.53 401 .12 0.92 

Reach-1 1.622 PF 2 1258.00 1124.30 1125.74 1125.74 1126.39 0.022257 6.60 204.93 160.00 1.02 
., 1 

Reech-l 1.52i' PF 1 1258.00 11 20.70 1123.45 1123.57 0.002181 1 2.85 472.83 263.04 0.35 
I 

Reach-1 1.527 PF2 1258.00 1120.70 1123.44 11 22.39 1123.58 0.002332 1 2.92 434.41 211.00 0.36 

I Reach-1 . 1.423 PF 1 1258.00 1118.40 1122.30 1122.44 0.001966 3.50 606.11 338.16 0.35 

Reach-1 1.423 PF2 1258.00 1118.40 1122.52 1122.62 0.001332 3.01 619.23 230.00 0.29 

Reach-1 1,348 PF 1 1258.00 1117.00 1121 .65 1121 .80 0.001334 3.50 637.25 393.11 0.30 
Reach-1 1.348 PF2 1258.00 1117.00 1122.09 1122.20 0.000854 1 3.00 682.54 245.00 0.25 

Reach-1 1.251 PF 1 1771 .00 1116.80 1119.38 1119.38 1119.77 0.016950 7.61 636.44 769.30 0.95 

Reach-1 1.251 PF2 1771 .00 1116.80 1119.74 1119.74 1120.60 0.020345 9.33 310.01 170.00 1.07 I 
Reacll-1 1.166 PF 1 1771.00 1114.00 1118.39 1115.50 1118.44 0.000400 1 1.90 1060.30 370.58 0.17 
Reach-1 1.166 PF2 1771 .00 1114.00 1119.04 1115.50 1119.08 0.000273 1.70 1042.71 220.00 0.14 

1 
Reach-1 1.118 PF 1 1771 .00 1114.20 1117.77 1118.14 0.006717 1 5.86 572.68 480.98 0.63 I 
Reach-l 1.118 PF 2 1771 .00 1114 .20 1118.47 11 18.86 0.004437 5.55 419.33 150.00 0.53 

1 
Reach-1 1.056' PF1 1768.00 1113.30 1116.76 11 16.83 0.002436 3.20 1327.74 997.80 0.37 
Reach-l 1.056 PF2 1768.00 1113.30 1117.54 1117.70 00026341 4.01 685.65 200.00 0.40 

1 I 
Reach-1 0.985 PF1 1768.00 1112.20 1115.80 1114.82 1115.89 0.002575 3.74 1281 .87 769.56 0.39 

Reach-1 0.985 PF 2 1768.00 111 2.20 1116.34 1115.14 1116.57 0.003524 4.93 665.97 238.00 0.47 

Reach-1 0.889 PF 1 1768.00 1111 .00 1112.80 1112.80 1113.20 0.008788 6.22 420.06 500.32 0.88 

Reach-l 0.889 PF2 1768.00 1111 .00 1112.74 1112.74 1113.25 0.010695 6.69 340.58 320.00 0.96 I 
Reech-1 0.791 PF 1 1753.00 1105.40 1110.17 1109.11 1110.37 0.001117 4.49 672.63 402.47 0.37 
Reach-1 0.791 PF2 1753.00 1105.40 1110.21 1108.96 11 10.52 0.001442 5.13 452.61 160.00 0.43 

Reach-'1 0.696 PF 1 1753.00 1103.60 1108.70 1108.70 1109.43 0.003239 ' 7.47 357.13 306.19 0.63 
Reach-1 0.696 PF 2 1753.00 1103.60 1108.69 1108.69 1109.44 0.003280 7.51 338.80 245.00 0.63 

I 
Reach-1 0.581 PF 1 1753.00 1101 .60 1105.71 1103.96 1105.82 0.000723 3.30 756.55 334.89 0.29 
Reach-1 0.581 PF 2 1753.00 1101 .60 1106.28 1103.90 1106.42 0.000594 3.28 613.30 150.00 0.27 

Reach-1 0.485 PF 1 1753.00 1101 .20 1105.26 1105.36 0.001136 3.55 895.45 720.03 0.35 I 
Reach-1 0.485 PF2 1753.00 1101.20 1105.81 1105.99 0.001243 4.13 576.20 248.00 0.38 

ReaCh-1 0.386 PF 1 1753.00 1100.20 1103.73 1103.73 1104.19 0.005825 7.20 429.18 412.30 0.78 

Reach-l 0.386 PF 2 1753.00 1100.20 1104.03 1104.03 1104.71 0.006198 7.97 317.55 198.00 0.82 I 
Reach-1 0.259 PF 1 1753.00 1094.80 1097.68 1097.25 1098.10 0.003950 6.15 394.08 248.22 0.65 

I 
I 
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HEC-RAS Plan· Effective River· RIVER 1 Reach· Reach-l (Continued) 

Reach River Sta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope VelChnl Flow Area Top Widttl Froude # Chi 

(cfs) (ft) (ft) (ft) (ft) (Mt) I, (tVs) (sq tt) (ft) 

Reach-l 0.259 PF2 1753.00 1094.80 1097.68 1097.25 1098. 10 0.003927 1 6.13 394.68 247.87 0.65 I 
Reach-l 0.186 PF 1 1753.00 1094.50 1096.21 1096.48 0.004204 4.19 422.52 328.31 0.60 

Reach-l 0.186 PF2 1753.00 1094.50 1096.20 1096.47 0.004256 4.21 419.95 308.00 0.61 

I Reach-l 0.153 PF 1 1753.00 1094.50 1095.97 1096.05 0.001245 2.09 783.49 402.25 0.32 

Reach-1 0.153 PF2 1753.00 1094.50 1095.96 1096.04 0.001242 2.10 780.93 397.00 0.32 

Reach-l 0.D76 PF 1 1753.00 1094.20 1095.13 1094.40 1095.22 0.003868 2.22 759.18 683.92 0.50 

Reach-1 0.076 PF2 1753.00 1094.20 1095.15 1094.41 1095.23 0.003663 2.28 769.05 675.00 0.49 

1 
Reach-1 0 PF 1 1753.00 1091 .70 1093.00 1092.65 1093.19 0.007500 1 4.71 515.05 505.65 0.77 

Reach-1 0 PF2 1753.00 1091 .70 1092.94 1092.67 1093.16 0.008641 4.88 485.46 489.74 0.82 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Lower EI Mirage Wash Plan FEMA HEC2 data 4/1 /2010 

Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 1.622 
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Lower EI Mirage Wash Plan: FEMA HEC2 data 4/1/2010 
Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 1.423 
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Lower EI Mirage Wash Plan FEMA HEC2 data 4/1/2010 

Geom: HEC2 GR data - NGVD29 

River = RIVER -1 Reach = Reach-1 RS = 1.527 
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Lower EI Mirage Wash Plan FEMA HEC2 data 4/1/2010 
Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 1.348 White Tanks ADMP (1992 version) 
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Lower El Mirage Wash Plan FEMA HEC2 data 4/1/2010 

Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 1.251 
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Lower El Mirage Wash Plan : FEMA HEC2 data 4/1/2010 
Geom: HEC2 GR data - NGVD29 

River = RIVER-l Reach = Reach-l RS = 1.118 CROSS-S ECTION AT CACTUS RD. 
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Lower El Mirage Wash Plan FEMA HEC2 data 4/1 /2010 

Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 1.166 
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Lower El Mirage Wash Plan : FEMA HEC2 data 4/1/2010 

Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 1.056 
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Lower EI Mirage Wash Plan: FEMA HEC2 data 4/1/2010 
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Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 0.985 
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Lower EI Mirage Wash Plan: FEMA HEC2 data 4/1/2010 
Geom: HEC2 GR data - NGVD29 

River = RI VER-1 Reach = Reach-1 RS = 0 .791 FEMA Section C 
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Lower EI Mirage Wash Plan FEMA HEC2 data 4/1/2010 
Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 0.889 CROSS-SECTION AT EL MIRAGE RD. 
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Lower EI Mirage Wash Plan FEMA HEC2 data 4/1/2010 

Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 0.696 
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Lower EI Mirage Wash Plan : FEMA HEC2 data 4/1/2010 Lower EI Mirage W ash Plan FEMA HEC2 data 4/1/2010 

Geom: HEC2 GR data - NGVD29 Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 0.581 River = RIVER-1 Reach = Reach-1 RS = 0.485 

.035 I" .035 )k I I 

1107 I I I Legend 11 06 1 .I. : I ~; I 1'---"----------;------' 

.... ---
1106 

EG PF 2 
11 05 

WS PF 2 ,.,~~ .. _·~_.·~w,.·" ~ _.'_"_~"'_~""'~"_'.'~ •. ='_'.-_·"~~h·"~,O ""~~,~ .• ".~,._ •. .,~,~,, ".~,"_~.",~ 

WS PF2 

g 1105 EG PF 1 g 
c WS PF1 c 

1104 j 1fl \,. ,.r~r II 
EG PF 1 

''!, ." 4il\W! ._ ~ .'t . .-.i/,,- ," 

0 0 

~ 1104 
Grit PF 1 ~ 

> > 
<1> <1> 
W Grit PF 2 W 

1103 ----
WS PF 1 -------1103 -1 it Ri;'J;l;~J I I Ground 

• Bank Sta 
Ground 

~1~~~~r&A' I I • 1102-1 Bank Sta 
11 02 ~ ~~.,~ II Encroachment 

~, 

Encroachment 
1101 I I Ll ____ -.J 1101 +1-~.-~-.-~.-~-.-~'-~~-~-r~~ 

9750 9800 9850 9900 9950 10000 10050 10100 10150 10200 9300 9400 9500 9600 9700 9800 9900 10000 10100 

Station (ft) Station (ft) 

Lower E I Mirage Wash Plan FEMA HEC2 data 4/1/2010 Lower EI Mi rage Wash Plan FEMA HEC2 data 4/1 /2010 

Geom: HEC2 GR data - NGVD29 Geom: HEC2 GR data - NGVD29 
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Lower EI Mirage Wash Plan: FEMA HEC2 data 4/1/2010 

Geom: HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 0.186 
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Lower EI Mirage Wash Plan FEMA HEC2 data 4/1/2010 
Geom : HEC2 GR data - NGVD29 

River = RIVER-1 Reach = Reach-1 RS = 0.076 
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Lower EI Mirage Wash Plan FEMA HEC2 data 4/1/2010 

Geom; HEC2 GR data - NGV029 

River::;: RIVER-' Reach::;: Reach-l RS::;: 0 .153 MARICOPA COUNTY,UNINCORPORATED AREAS ON THE EAST SIDE 
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Lower EI Mirage Wash Plan FEMA HEC2 data 4/1/2010 
Geom: HEC2 GR data - NGV029 

River = RIVER-1 Reach = Reach-1 RS = 0 FEMA eros Section A - CROSS-SECTION AT AGUA FR IA RIVER 
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Appendix E2 

Corrected Effective HEC-RAS output (hard copy) 

Digital data is provided in Appendix G. 
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EXISTING WEST CACTUS BASIN 

DETAILED MAPPING INFORMATION: 
- 1" = 200', 2-ft CI provided by FCDMC 
- Flight Date: March 22,2008 
- Harz Datum: NAD83, 1992.0 EPOCH, 

AZ. Coord System, Int. Feet 

EL MIRAGE ROAD 
Existing 2-10'x3' RCBC with 
Elevated Roadway Dip 

Pueblo EI Mirage Fence 
Flow obstruction not modeled 

CACTUS ROAD 
Existing 3-24" RCP with 
Elevated Roadway Dip 

Lowest Finish Floor 
Elev = 1106.36 (NAVD88) 

PARK PLACE - Existing 4-10'x3' RCBC 
Outside barrels are partially obstructed 

LOWER EL MIRAGE 
WASH 

GOLF CART PATH BRIDGE 
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HEC-RAS Plan' CorrExist River' LEMW Reach' 1 Profile' Exist 10()-yr 

Reach River S1a Profile Q Total Min Ch EJ W.S. EJev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area TopVIMth Froude # Chi 

I 
J (cfs) (It) (It) . (It) . (It) (ftlft) . (IVs) (sqlt) (it) " 

1 7489 Exist 10()-yr 180.00 111208 1117.58 1113.16 1117.59 0.000016 0.51 354.46 86.32 0.04 

1 7201 Exist 10()-yr 490.00 1110.66 1117.56 1117.58 0.000036 0.89 553.17 105.72 0.07 

1 68 10 Exist 10()-yr 490.00 1 t 09.67 1117.56 1117.57 0.000020 0.71 691 .10 117.62 0.05 

1 6579 Exist 10()-yr 490.00 1108.88 11 17.56 1110.33 1117.56 0.000012 0.60 818.00 185.23 0.04 

1 6495- Exist 10()-yr 490.00 1107.Q3 1117.56 1108.77 11 17.56 0.000009 0.57 868.22 135.58 0.04 

1 6494 Culvert 

1 6391 Exist 10()-yr 480.00 1105.58 1113.20 1113.26 0.000332 2.04 247.40 70.45 0.17 

1 634 1 Existl0()-yr 480.00 1107.49 1113.17 1113.24 0.000488 2.07 246.2 1 84.85 0.18 I 
1 6130 Exist 10()'yr 48000 1105.50 11 13.21 1113.21 0.000008 0.34 139 1.89 232.12 0.02 

1 5729 Exist 10()'yr 480.00 1104.84 1113.21 1113.21 0.000005 0.29 1645.19 231.21 0.02 

1 . 5523 Exist 10()-yr 480.00 1105.00 1113.21 1113.21 0.000004 0.28 1704.43 244 .50 0.02 

1 5345 Exist 10000yr 480.00 1104.53 1113.21 1113.21 0.000015 0.51 934.35 139.20 0.03 

1 4953 Exist 10()'yr 480.00 1108.89 1112.90 1113.16 0.003473 4.14 115.98 43.27 0.45 I 
1 4876 Exist 10()'yr 200.00 1109.07 1112.96 1110.33 111 3.00 0.000120 1.63 122.76 41.24 0.17 

1 4875 Culvert 

1 4758 Exist 10()'yr 200.00 1108.93 1112.68 1112.72 0.000443 1.67 149.17 167.52 0.18 

1 4699 Exist 10()'yr 200.00 1110.47 111 2.33 1112.33 1112.59 0.007240 4.48 61 .53 118.70 0.66 

1 4570 Exist 10()'yr 200.00 1109.74 1111 .36 1110.91 1111 .54 0.005031 3.39 58.93 48.98 0.55 I 
1 4518 Exist 10()'yr 200.00 1109.28 1111 .17 1111 .33 0.003130 3. 13 63.82 52.87 0.50 

1 4392· Exist 10().vr 200.00 110903 1110.17 1110.17 1110.56 0.014738 4.98 40.16 53.19 1.01 
1 . 4204 Exist 10().yr 200.00 1106.81 1108.79 1108.17 1108.93 0.002591 2.94 68.03 53.82 0.46 

1 3933 Exist 10().yr 200.00 1106.48 1108.46 1108.51 0.000918 1.89 105.79 74.65 0.28 

1 3706 Exist 100-yr 200.00 1105.69 1107.39 1107.39 1107.93 0.013318 5.90 33.92 32.05 1.01 I 
1 3375 Exist 100-yr 200.00 110102 1105.72 1102.88 11 05.73 0.000086 1.00 242.71 133.28 0.10 

1 3232 Exist 100-yr 200.00 1104.28 1105.37 1105.37 11 05.66 0.016243 4.34 46.07 80.74 1.01 

1 3063 Exis110()'yr 200.00 1102.58 1104.96 1103.30 11 04.97 0.000172 1.04 212.31 149.87 0.13 

1 2821 Exist l0().yr 200.00 110187 1104.92 1102.72 1104.94 0.000135 1.03 21709 184.46 0.12 

1 2643 Exist 10()'yr 200.00 1101 .30 1104.84 1104.89 0.000426 2.00 118.66 67.61 0.21 I 
1 2601 Exist 10()'yr 200.00 1101 .80 1104.74 1103.29 1104.86 0.000447 2.76 81 .69 48.92 0.31 

1 2600 Culvert 

1 2555 Exist 10()'yr 200.00 1101 .55 1104.65 1103.10 1104.75 0.001031 2.63 76.03 34.45 0.31 

1 2454 Exist 10()'yr 200.00 1101.48 1104.46 1104.60 0.002185 3.02 66.12 43.45 0.43 

1 2310 Exisl10()'yr 200.00 1101 .37 1103.87 1104.15 0.004506 4.21 47.55 32.22 0.61 

1 2071 Exist 10()'yr 200.00 1100.57 1103.17 1102.32 11 03.35 0.002427 3.32 60.34 39.27 0.46 
I 

1 1873 Exist 100-yr 200.00 1098.83 1103.11 1100.89 1103. 17 0.000332 2.24 130. 12 66.69 0.19 

1 1839 Exist 100-yr 200.00 1098.79 1103.09 1101 .79 11 03.15 0.000672 2.94 122.14 83.67 0.26 

1 1838 Bridge 
1 1826 Exis1lO()'yr 200.00 1098.77 1100.95 1101 .55 1102.60 0.022767 10.67 21.86 21.80 1.36 

1 1799 Exist 100-yr 200.00 1098.74 1100.80 1101 .12 1101 .94 0.015977 8.70 24.95 20.76 1.15 I 
1 1526 Exist 10()'yr 300.00 1096.05 1097.85 1097.23 1097.94 0.001668 2.57 142.52 138.62 0.38 

1 1228 Exist 10()'yr 300.00 1095.88 1097.66 1097.69 0.000413 1.35 278.90 208.12 0.19 

1 1055 ExiS110()'yr 300.00 1095 27 1097.01 1097.01 1097.44 0014229 5.26 57.75 73.87 1.01 

1 740 Exist lQ().yr 300.00 1095.00 1097.00 1095.39 1097.01 0.000214 1.07 352.27 236.87 0.14 I 
I 
I 
I 
I 
I 
I 
I 
I 
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ExlstingGRdala from detailed mapping Plan ' Corrected EffectIVe for current existing conditions 5/19/2010 

Geom: ExG Rdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 7489 ex39 
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ExislingGRdata from detailed mapping Plan: Corrected Effective for current existing conditions 5119/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 6810 ex37 
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ExisllngGRdata from detaIled mapping Plan: Corrected Effecllve for current eXisting cond~ions 5/19/2010 

Geom: ExG Rdata - NAVD88, STA in feet 

Reach = 1 RS = 7201 ex38 
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ExislingGRdata from detailed mapping Plan: Corrected Effective for current existing conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 6579 ex36 - U/S of Cactus Rd 
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ExlsfingGRdata from detailed mapping Plan' Corrected Effective for current existing conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 6495 Cactus Rd @ U/S Face 
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ExistingGRdata from detailed mapping Plan: Corrected Effective for current existing conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 6494 Culv Cactus Road 
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ExislingGRdala from deta~ed mapping Plan: Corrected Effective for current eXisting conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 6494 Culv Cactus Road 
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ExislingGRdata from detailed mapping Plan: Corrected Effective for current existing condItions 5/1912010 

Geom: ExG Rdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 6391 Cactus Rd @ DIS Face 
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ExistingGRdata from detailed mapping Plan" Corrected Effective for current existing conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 6341 ex33 - DIS of Cactus Rd 
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ExislingGRdata from detailed mapping Plan: Corrected Effective for current existing conditions 5119/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 5729 ex31 
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ExislingGRdala from dela~ed mapping Plan: Corrected Effective for current existing conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 6130 ex32 
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ExislingGRdata from de ta~ed mapping Plan: Corrected Effective for current existing conditions 5/19/2010 

Geom: ExG Rdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 5523 ex30 
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ExistingGRdala from detailed mapping Plan: Corrected Effective for current existing conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 5345 ex29 
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ExistingGRdata from detailed mapping Plan: Corrected Effective for current existing conditions 5119/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4876 EI Mirage Rd @ U/S face 
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ExisfingGRdata from detailed mapping Plan: Corrected Effective for current existing condItions 5/1912010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4953 ex28 - U/S of EI Mirage Rd 
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ExislingGRdala from detaUed mapping Plan: Corrected Effective for current existing conditions 5/1912010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4875 Culv EI Mirage Road 
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ExistingGRdata from detailed mapping Plan Corrected EffectIVe for current existing conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4875 Culv EI Mirage Road 
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ExislingGRdata from detailed mapping Plan: Corrected Effective for current existing conditions 5/19/20 10 

Geom: ExG Rdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4699 ex25 - DIS of EI Mirage Rd 
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EXlstingGRdata from dela~ed mapping Plan: Corrected Effective for current eKisling corlClilions 5/1912010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4758 EI Mirage Rd @ DIS face 
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ExistingGRdata from deta~ed mapping Plan: Corrected Effective for current existing conditions 5/19/2010 

Geom: ExG Rdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4570 ex24 
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ExistingGRdata from detailed mapping Plan' Corrected Effective for current existing conditions 5/19/2010 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4518 ex23 - fence 
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ExistingGRdala from detailed mapping Plan Corrected Effective for current e)(isting conditions 5/19/20 10 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4204 ex21 
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ExislingGRdata from detailed mapping Plan: Corrected Effective for current existing conditions 5/19/2010 

111 7 

1116 

1115 

1114 

1113 

1112 

1111 

1110 

1109 

Geom: ExGRdata - NAVD88, STA in feet 

River = LEMW Reach = 1 RS = 4392 ex22 

I~ .035 ~1~ 03~ I 

3 
5 

Legend 

EG Exist 100-yr 

WS Exist 100-yr 
+ 

Crit Exist 100-yr 
• 

Ground 

• Bank Sta 

9800 9850 9900 9950 10000 10050 10100 

Station (ft) 

ExistingGRdata from detaUed mapping Plan: Corrected Effective for current existing conditions 5/19/2010 

Geom : ExGRdata - NAVD88, STA in feet 
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Appendix E3 

Pictures of existing structures 

Digital data is provided in Appendix G. 
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Lower EI Mirage Wash at Cactus Road -looking NW across dip section 
(December 23, 2009) . 

Lower EI Mirage Wash at Cactus Road -looking downstream at 3-24" 
pipes (January 29, 2010) . 

Lower EI Mirage Wash DCR 
Phase 1 - Analysis and Recommendations 

- - - - - - - -

Lower EI Mirage Wash at Cactus Road -looking NW across dip 
section (January 29, 2010). 

Lower EI Mirage Wash at Cactus Road -looking westerly across dip 
section and at downstream embankment (January 29, 2010). 

Appendix E3 
Pictures of Existing Structu res 
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Lower EI Mirage Wash at Cactus Road - looking at 3-24" pipe outlet 
(December 23, 2009) . 

Lower EI Mirage Wash at Cactus Road -looking easterly across dip 
section (January 20, 2010). 

Lower EI Mirage Wash OCR 
Phase 1 - Analysis and Recommendations 

- - - - - - - -

Lower EI Mi rage Wash at Cactus Road -looking upstream (northwest) 
from dip section (January 20, 2010) . 

Lower EI Mirage Wash at Cactus Road -looking easterly across dip 
section at northern roadway edge (January 20, 2010). 
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Lower EI Mirage Wash at EI Mirage Road - looking southeasterly at 
2-10'x3' box cu lvert and across dip secti on (December 23, 2009) . 

Lower EI Mirage Wash at EI Mirage Road - looking south at outlet 
(December 23, 2009). 

Lower EI Mirage Wash DCR 
Phase 1 - Analysis and Recommendations 

- - - - - - - - -

Lower EI Mirage Wash at EI Mirage Road - looking southeasterly at dip 
section, which is lower than surrounding grading (December 23, 2009). 

Lower EI Mirage Wash , east of EI Mirage Rd -looking easterly at 
Pueblo EI Mirage fence across the wash (December 23, 2009). 
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Lower EI Mirage Wash at EI Mirage Road -looking NW (upstresm) 
across dip section (January 29, 2010) . 

-

Lower EI Mirage Wash , east of EI Mirage Rd -looking SWat southern 
Pueblo EI Mirage fence corner (January 29, 2010) . 

Lower EI Mirage Wash DCR 
Phase 1 - Analysis and Recommendations 

- - - - - - - -

Lower EI Mirage Wash, east of EI Mirage Rd -looking easterly at 
Pueblo EI Mirage fence across the wash (January 29, 2010). 

Lower EI Mirage Wash, east of EI Mirage Rd -looking SWat northern 
Pueblo EI Mirage fence corner (January 29, 2010). 
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- - - - - - - - -

Lower EI Mirage Wash at Park Place - looking downstresm at 4-1 0'x3' 
box inlet. Outer two ce lis are mostly blocked (December 23, 2009) . 

Lower EI Mirage Wash at Park Place - looking upstresm at DIS face of 
4-10'x3' box. Outer two celis are mostly blocked. (December 23, 2009). 

Lower EI Mirage Wash DCR 
Phase 1 - Analysis and Recommendations 

- - - - - - - -

Lower EI Mirage Wash at Park Place - looking upstream of Park Place 
(December 23, 2009). 

Note: During the January 29, 2010 site visit, the golf course 
maintenance manager was contacted. The golf cource recirculates 
water from the southern ponds to the north. It was stated that the 
maximum pumping rate of the recirculation system 500,000 gpd (0.3 
cfs) . The recirculation rate is usually split between two or three 
distribution pipes. 

Appendix E3 
Pictures of Existing Structures 
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- - - - - - - - -

Lower EI Mirage Wash , at Golf Cart Bridge - looking SE left bank 
overflow area across the tee and high water debris (January 29, 2010) . 

Lower EI Mirage Wash at Golf Cart Bridge - looking SE (downstream) 
at bridge. Water is negligible flow due to recirculation (Jan 29, 2010). 

Lower EI Mirage Wash DCR 
Phase 1 - Analysis and Recommendations 

- - - - - - - -

Lower EI Mirage Wash at Golf Cart Bridge - looking SE (downstream) 
at the path and bridge (January 29, 2010). 

Lower EI Mirage Wash at Golf Cart Bridge -looking northwesterly 
(upstream) from left bank at high water debris (January 29, 2010). 
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EXHIBITF2 
NORTHERN PORTION OF HEC-1 ROUTING DIAGRAM 

FROM THE LOOP 303 / WHITE TANKS 
ADMPU-AHA (2009) 
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EXHIBITF3 
:NORTHERN PORTION OF HEC-1 ROUTING DIAGRAM 

LOOP 303 / WHITE TANKS ADMPU-AHA (2009) 
EXISTING CONDITION WITHOUT CIP 
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NORTHERN PORTION OF HEC-1 ROUTING DIAGRAM 
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Exhibit Notes: 

1. Property boundaries shown are approximate. 

2. Existing contours generated from surface model 
produced by AZTEC @ 1-ft CI 
Survey data used to create surface: 

-2010 FCDMC points at top and bottom 
toe of basin, converted to NGVD29. 

-2004 Stanley points were used to 
further define the interior of the basin 
bottom and the perimeter grades. 

- Vertical datum = NGVD29 

3. The modified Existing Condition without 
CIP ADMPU-AHA (2009) HEC-1 model 
operation is: 

Inflow = 480 cfs 
Outflow = 200 cfs 
Peak Stage = 1109.75 (NGVD29) 
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Exhibit Notes: 

1. Property boundaries shown are approximate. 

2. Preliminary concept grading contours (NGVD29). 
Concept grading provided to illustrate proposed 
concept. City desires basin improvements remain 
on ParceI801-44-004-L. 

3. Based on concept grading shown, the modified 
Existing Condition with CIP ADMPU-AHA (2009) 
HEC-1 model operation is: 

Inflow = 640 cfs 
Outflow = 230 cfs 
Peak Stage = 1113.5 ft (NGVD 29) 

4. Vertical Datum of Detailed Mapping is NAVD88. 
Mapping Contours shown (2-ft CI) were intended 
to be used during Phase 2. The mapping became 
available near the end of Phase 1 and is provided 
here to illustrate a potential concept. 
Flight date = March 22,2008. 
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APPENDIX G 
Digital Data 
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