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1.0 INTRODUCTION

1.1 General Background and Project Location
The proposed Development Unit 7 (Site) is anticipated to be an approximate 582-acre
Development Unit (DU) within the 3,155-acre Mesa Proving Grounds master planned
community in Mesa, Arizona. It is a Planned Community District (PCD) which is a
mixed-use development that will include single-family residential, multi-family

residential, commercial uses, various community uses, and open spaces.

This Master Drainage Report has been prepared in accordance with Wood, Patel &
Associates, Inc.’s (Wood/Patel’s) understanding of the City of Mesa (City) and the Flood
Control District of Maricopa County (FCDMC) drainage requirements.

The Site is located within portions of Sections 22 and 23 of Township 1 South, Range 7
East of the Gila and Salt River Meridian. The Site is bounded by the Warner Road
(South) alignment to the north, Ray Road and the Powerline Floodway on the south,
Signal Butte Road to the east, and Spine Road West on the west. Please refer to Plate 1 —
Vicinity Map.

The Site consists of multiple automotive test tracks and undisturbed desert. The Site was
previously used by General Motors as a desert automobile testing facility. The majority
of the Site is surrounded by automotive test tracks and undisturbed desert along the
northern, western, and southern boundaries. Along the eastern boundary, the Site is
bordered by two residential developments, Nova Vista and Mountain Horizons, which are

mostly constructed.

In addition, the Powerline Floodway Channel traverses the southern boundary of the Site
along the Ray Road alignment. This is a major FCDMC facility that provides
conveyance of discharge from the Powerline Flood Retarding Structures, approximately
three miles east of the Site, and drainage conveyance for stormwater runoff for areas
adjacent to the channel. Ultimately, the flow is conveyed to the East Maricopa Floodway

(EMF) west of the Site.

WOOD/PATEL 1 Master Drainage Report
for Development Unit 7

at Mesa Proving Grounds

WP# 113697.02



1.2

1.3

Scope of the DU 7 Master Drainage Report

The DU 7 Master Drainage Report was prepared to support the development of
approximately 15,000 square feet of non-residential space and 2,129 multi- and single-
family residential dwelling units. The drainage analysis is consistent with procedures and
standards of the City of Mesa and the Flood Control District of Maricopa County. The
proposed drainage plan provides an outline for the required major drainage facilities for
storage and conveyance of stormwater runoff for the development of DU 7 at Mesa
Proving Grounds. Updates to the Master Drainage Report may be required if significant

changes are made to the land uses and assumptions utilized to prepare this report.

Construction Phasing

It is anticipated that DU 7 construction and drainage infrastructure will be phased. Phase
1 is anticipated to include approximately the southern half of DU 7 along the Ray Road
Corridor and is proposed to consist of single family residential, commercial, church, and
various community uses. Phase 2 is anticipated to include the northern half of DU7 and
is proposed to consist of single-family residential, multi-family residential, educational,

church, and commercial uses.
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2.0

DESCRIPTION OF STUDY AREA

2.1

2.2

2.3

Existing Soil Conditions

According to the Natural Resources Conservation Service’s Soil Survey, Mesa Proving
Grounds is located within the Aguila-Carefree soil survey area. The majority of the
surface soils onsite are classified as sandy loam, clay loam, or loam. Refer to Plate 2 —
Soils Map, and Appendices A and B for information pertaining to existing soil

conditions.

Rainfall Seasons

There are two distinct rainfall seasons associated with the desert southwest corresponding
to the project area. The first season occurs during the winter months from November to
March when the area is subjected to occasional storms from the Pacific Ocean. While
classified as a rainfall season, there can be long periods where there can be little or no
precipitation. Generally, storms occurring during the winter rainfall season are classified

as being long-duration, low-intensity storms.

The second rainfall period occurs during the summer months of June through August, and
is commonly referred to as Monsoon Season. During this season, Arizona is subjected to
widespread thunderstorm activity whose moisture supply originates both in the Gulf of
Mexico and along Mexico’s west coast. These thunderstorms are typically classified as

being short duration, high intensity storms with extreme variability per location.

FEMA Flood Insurance Rate Map (FIRM)

The Maricopa County, Arizona and Incorporated Areas Flood Insurance Rate Map
(FIRM) Panel Number 04013CINDOA dated September 30, 2005, references Panel
Number 04013C2705F, which indicates the Site is within Zone “D”. Panel Number
04013C2705F has a note that states “Panel Not Printed — Area in Zone D”.

Zone “D” is defined by FEMA as follows:

“Areas in which flood hazards are undetermined.”

Please refer to Plate 3 — Flood Insurance Rate Map for illustration.

WOOD/PATEL
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24 Section 404 Jurisdictional Areas
A Jurisdictional Delineation has been completed by the U.S. Army Corps of Engineers
(Corps) for Mesa Proving Grounds. A portion of the Powerline Floodway channel and a
small wash have been designated as Jurisdictional, and fall within the DU 7 boundary.
Please refer to Plate 4 — Section 404 Jurisdictional Delineation Map for location of

Jurisdictional Areas.

Proposed disturbances to the Jurisdictional areas are required to be permitted with the
Corps. A Section 404 Individual Permit will be required for disturbance during

development with conditions that must be adhered.

2.5 Master Drainage Report for Mesa Proving Grounds

The Master Drainage Report for Mesa Proving Grounds, dated September 15, 2011, by
Wood, Patel and Associates, Inc., has set the drainage criteria for the site. The report
includes a pre-developed condition HEC-1 model (MGPEX.DAT) as well as a full build-
out model (MPGDU7.DAT) which were modified versions of the current flood control
district area drainage master plan models. The East Mesa Area Drainage Master Plan
(ADMP), prepared in 1998 by Dibble & Associates, Inc. and Hoskin Ryan Consultants,
Inc., is a regional drainage study prepared for the FCDMC.

Anticipated future studies may be conducted under the auspices of FCDMC. Results of
future studies may reflect a reduction of offsite peak flows impacting existing and future
drainage infrastructure within Mesa Proving Grounds. Peak flow evaluation for design of
future facilities should consider the most current published East Mesa ADMP. 1t is
anticipated the City of Mesa will accept relevant changes and allow for future drainage

infrastructure to utilize the most current peak flow information.

Mesa Proving Grounds is located in the eastern portion of the study, which is bound by
the FRS in Pinal County to the east and the EMF to the west. In general, the area drains
northeast to southwest and discharges into the EMF. The ADMP sets the regional
drainage constraints for facilities within the study area of the Mesa Proving Grounds. The
full build-out model was utilized to verify that the development of the Mesa Proving

Grounds does not adversely impact any drainage infrastructure downstream.
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3.0

EXISTING DRAINAGE CONDITION

3.1

Existing Drainage Plan

The Site generally slopes in a southwesterly direction at approximately 0.5 to 1 percent.
The peak elevation within the Site is approximately 1,450 feet above mean sea level
(MSL), located near the intersection of Signal Butte Road and Warner Road. The lowest
elevation within the Site is approximately 1,412 feet above MSL, located near the future
intersection of Warner Road South and Spine Road West. The Site is covered with
typical Sonoran Desert vegetation including mesquite trees, saguaro cactus, creosote, etc.

is approximately 1,450 feet above mean sea level.

Existing berms surrounding the Mesa Proving Grounds, north of the Powerline
Floodway, currently retain an estimated 75 percent of the stormwater runoff produced
onsite, and have been modeled accordingly within the current 100-year, 24-hour FCDMC
model and the Master Drainage Report model. The remaining onsite stormwater,
approximately 261 cfs, discharges in a location near the existing buildings and into the
Powerline Floodway at the northeast corner of Ellsworth Road and the Ray Road
alignment. DU 7 combined with the Phase 1 of the First Solar site comprises
approximately one-quarter of the Mesa Proving Grounds north of the Powerline
Floodway. The retention provided within the Phase 1 of the First Solar site exceeds the
runoff volume of the 100-year, 24-hour storm event modeled therefore no runoff is
leaving that site for the modeled storm event. Proposed 100-year, 2-hour retention will

decrease the runoff volume and peak flow produced on Site.

3.1.1 Northern Boundary
Generally the site topography slopes east to west; however, along the northern
boundary of DU 7 the site slopes slightly south as well. The northern boundary
bisects several existing swales which are directed to the south towards the Site
and several elevated tracks that impede drainage paths. Proposed Phase 1
development will consist of the south end of DU 7 and the site is anticipated to
develop from south to north. Due to the proposed phasing plan and the direction
of the existing topography, each phase of development must analyze the offsite

drainage impact along the northern boundary in the design process.
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3.1.2 Eastern Boundary
Offsite flows impacting the eastern boundary between the Elliot Road and Ray
Road are diverted south by existing channels, washes, and berms along the west
side of Signal Butte Road. In the existing condition, approximately 419 cfs
impacts the Site near Warner Road from an existing double-barrel 10-foot by 3-
foot box culvert from Mountain Horizons. This flow is conveyed south along an
existing swale which collects any additional flow leaving Mountain Horizons,
and discharges into the Powerline Floodway. The southern portion of the swale
was delineated as a Section 404 wash and will require a permit for any planned

disturbance.

3.1.3 Western Boundary

The western boundary is not impacted by offsite flows entering the Site.

3.1.4 Southern Boundary
The southern boundary of DU 7 is bound by the Powerline Floodway. The
floodway provides a low-flow outlet to FRS dams upstream of the Site, and also
storm water conveyance for areas adjacent to the channel. The channel prevents

any storm water produced to the south from entering Site.

| —
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4.0

PROPOSED DRAINAGE CONDITION

4.1

Proposed Drainage Plan

The drainage concept for DU 7 is to route offsite flows around the site and direct onsite
stormwater runoff to retention basins for storage. Offsite runoff impacting the northern
boundary will be unique to each development as the site develops from south to north.
Interim condition impacts will have to be addressed for each development. Along the
eastern Site boundary, a proposed channel will convey tributary offsite runoff originating
east of the Site south to the Powerline Floodway. A conceptual channel section has been
provided within Appendix B; design may vary due to field conditions at the time of

design and construction.

Onsite runoff will be collected with roadways for overland flow conveyance to localized
retention basins. Where street capacities are exceeded for vertical curb, underground
storm drain systems or roadside channels may be utilized to convey the runoff in excess
of top of curb. Please refer to Plate 5 — Interim Condition HEC-1 Schematic for

watershed delineations and locations.

Retention basins will be sized to retain the runoff volume from a 100-year, 2-hour storm
event in accordance with City of Mesa requirements. Emergency overflow routes must
be provided in the event that retention basin capacities are exceeded due to a storm larger
than the design event or back-to-back storms. Retention basins will be designed to drain
retained runoff within 36 hours after a storm event. Land uses depicted in the hydrologic

models are conceptual and subject to change, based on the allowable criteria for a PCD.

The Great Park is planned as a multi-functional area including passive and active
recreation, and will provide stormwater storage for the park. The Great Park Master Plan
will include provisions for lake design, retention, landscaping, improvements, and other

amenities.

In all locations, lowest floor elevations shall be set a minimum of 1 foot above the
emergency overflow elevation, or any 100-year water surface elevation adjacent the Site,

whichever is greater.
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4.2 Interim Condition Hydrology

An interim condition HEC-1 model (DU7INT.DAT) was created to assess the impact of

developing DU 7 to the downstream drainage infrastructure. The model was created
based upon the most current post-developed condition model. Watersheds within the
Mesa Proving Grounds were modeled with a low-density employment land use to
represent an automotive proving ground per the FCDMC’s DDMSW program, with
exception to the northeast corner of the site and DU 7. The northeast corner of the site
was modeled as industrial to account for the Phase 1 First Solar Site. The provided

retention volume from the site was modeled per plan.

DU 7 was modeled with multiple conceptual land uses including residential, commercial,
and open space. Retention for DU 7 was calculated based on these conceptual land uses
and applied to the interim condition HEC-1 model. Based on point precipitation
frequency estimates from NOAA Atlas 14, the 100-year, 2-hour precipitation is 2.19
inches. Flows in excess of the 100-year, 2-hour basin capacities within DU 7 were routed

downstream to historic outfall locations.

Offsite routing parameters along Signal Butte Road were updated to reflect the
conceptual future channel planned to convey offsite flow along the eastern boundary.
The existing channel section for the Powerline Floodway was also used in the model.
The following table provides a summary of 100-year, 24-hour discharges for the existing,
interim, and proposed conditions, which indicate a negligible increase of peak discharge
in the interim condition, and a decreased peak discharge in the full build-out condition to
The Powerline Floodway is anticipated to convey

the Powerline Floodway.

approximately 1,100 cfs with additional freeboard.
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4.3 Proposed Hydraulics
4.3.1 Street Hydraulics
Arterials and major collectors shall be designed to convey the peak flows
generated by a 10-year peak storm within the roadway infrastructure with a
spread limited to 1 traffic lane in each direction. All other public roadways shall
be designed to convey the peak flows generated by a 10-year peak storm between
the curbs. All roadways shall be designed to convey the 100-year storm within
the right-of-way and adjacent parkway. Where the peak flows exceed the
capacity of the public street and drainage permitted areas to convey the peak
flows, storm drains or various other drainage facilities shall be installed and sized
to carry the excess flows (i.e., when the 10-year peak exceeds the spread criteria
or exceeds the curb capacity of the public street, or when the right-of-way cannot
convey the 100-year peak). Storm drain and/or channel systems will convey
stormwater runoff to drainage facilities and retention basins located throughout

the development.

The Community Plan provides flexibility in roadway paths and cross-sections to
be utilized within Development Unit 7 and future developments. Detailed
analysis provided in the drainage reports, prepared in conjunction with
preliminary and final plats, will provide cross-section conveyance capacities for
various slopes and geometrics. Easements and tracts adjacent to public rights-of-
way will be utilized to provide conveyance of 100-year flow. Storm drains,
channels, bio-swales, scuppers and inlets, as necessary, will be designed to
accommodate peak flow conveyance consistent with City of Mesa drainage

requirements.

44 Retention
4.4.1 Retention Storage
Currently, the portion of the Site north of the Powerline Floodway is retained by
a series of berms along Ellsworth, Elliot, and Signal Butte Roads. Due to this
existing condition, the FCDMC originally required Mesa Proving Grounds to
retain the majority of runoff from the 100-year, 24-hour storm event in the
proposed condition. Twenty-five percent of the onsite flow from this sub-basin

(approximately 261 cfs) discharged into the Powerline Floodway.
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The Phase 1 First Solar Site provided approximately 15.5 acre-feet of stormwater
runoff storage volume within onsite retention basins. 100-year, 2-hour required
retention volume for DU 7 was estimated to be 73.7 acre-feet based on
conceptual land use. If actual land uses and required retention volumes vary
from this report updates to this report may be required to analyze impacts to

downstream drainage infrastructure.

See Table 5 — Interim Condition Onsite Retention Volume Summary in Appendix
A for a detailed summary of required retention volumes per applicable
watershed.  Proposed DU 7 volumes are based on a 100-year, 2-hour
precipitation depth of 2.19 inches obtained from NOAA Atlas 14 Precipitation
Frequency Data. Retention basins will be required to dissipate stormwater within
36 hours by utilizing storm drain, drywells, pumps, or bleed lines to a positive

outfall such as the Powerline Floodway.

The proposed channel adjacent to Signal Butte Road shall convey offsite
stormwater runoff from the east of the Site to the Powerline Floodway.
Retention along Signal Butte Road for the half-street widening will be provided
onsite. Retention basins will be designed to drain after the storm event within 36
hours. Refer to Table 5 — Interim Condition Onsite Retention Volume Summary

in Appendix B for detailed calculations of the retention volumes.

4.4.2 Stormwater Quality
The required retention storage volume for the Site exceeds the first flush
requirement of storing the first one-half inch of runoff. All runoff will have
settlement time within retention basins prior to draining by percolation, drywells,
release into natural watercourses, and/or release into existing storm drain

systems.
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4.5

Maintenance

Ongoing maintenance of the designed or recommended drainage systems will be required
to preserve the design integrity and purpose of the drainage system. Failure to provide
maintenance can prevent the drainage system from performing to its intended design
purpose, and can result in reduced performance. Maintenance is the responsibility of
private developers and owners associations for facilities on private property within all
easements and private streets, except for drainage structures within public rights-of-way
accepted by the City of Mesa for maintenance. Ownership and maintenance
responsibilities will be associated with developments discharging to retention facilities
and will be managed by the owners associations established for the Site. A regular
maintenance program is required to have drainage systems perform to the level of

protection or service as presented in this report.
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5.0 CONCLUSIONS

Based on the analysis of the Master Drainage Report for Development Unit 7 at Mesa Proving

Grounds, the following conclusions can be made:

1.

This Master Drainage Report for Development Unit 7 at Mesa Proving Grounds is
prepared in accordance with Wood, Patel & Associates, Inc.’s understanding of the
drainage parameters set by the Flood Control District of Maricopa County, the City of

Mesa, and the Master Drainage Report for Mesa Proving Grounds.

Offsite flows shall be conveyed around the Site adequately per jurisdictional

requirements. FCDMC may require a review of this DU7 Master Drainage Report.

Peak flows for the interim condition 100-year, 24-hour storm appear not to adversely

impact downstream drainage infrastructure.

Onsite retention shall be provided to retain runoff generated by the 100-year, 2-hour

storm event for developed areas.

Flow in excess of onsite storage capacity shall outfall to emergency overflow routes.

Elevations and locations to be determined with final design.

Lowest floor elevations shall be set a minimum of 1 foot above the adjacent 100-year
water surface elevation or emergency outfall water surface elevation, whichever is

greater.

Drainage infrastructure shall be designed in accordance with the appropriate criteria per

the City of Mesa and/or Flood Control District of Maricopa County.

Ongoing maintenance is required for all drainage systems in order to assure design

performance.
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APPENDIX A
Interim Condition Data and Hydrology



Hydrology Interim Condition
100-Year, 24-Hour HEC-1 Qutput
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I DISTRICT OF MARICOFA COUNTY (WS4-SEM.DAT). OHSITE WATERSHEDS WERE
10 VEDATED TO REFLECT A GRADIRG FLAN.
HEC=1 INEIA FAGE 2
I ... 1....... oo, PPN R [ Toeana B,
1D KODELTNG OF THE FPOWERLINE FLOODWAY KAS PEEL UPERATED 10 EEFLECT THE
In EXISTING SECTIONS AND SLOFE PER AS-BUILT DRAWINGS ACROSS THE NPG
I SITE.
I
in HODEL REVISED EY:
iD WOOD, PATEL & ASSOCIATESR, INC.
in DANIEL W. MATTHEWS, E.I.T.



163
164
165

LIRE

166
167

204
205
208
207
h8
b
210
211
212
213
214
218
216
217
218
219
20

LINE

231,
222
223
234
22%
226
227
228
229
230
231
237
233
7]
z35
236
237
235
3%
240
n
242
243
244
245
246
247
248
249
250
251
252
53
54
55
256
57
P

o RiANESR PROVING GRINDS V20064062753 \FROJECT SUFFORTVHYDROAMPA-20-15 LAND

by PLANYZND SUBMITTALYFOST-DEVELOPED 100YE2FR RETENPICN MCODEL {MPG2URTZ}Y
m MPAZORTZ . DAT
HET-1 INPUT BASE
b1 TP PR Zaviinnn T R T Bovnnnn Terennns [ |- . 10
hi ]
mn AR AR A AN AR A R AR A TR R R AR AR PR AT R R AR AR AR AR PR T AVAY AT R AP AR AR AR AR
k1]
1] FILE: MEGZORTZ.DAT
ID
D MODEL, REEVISEL: (1-018-08%
D
D FRONECT: WESA FROVING GROMADS
ID
D WODEL REVISION DESCRIFTION:
js]
n THES MODEL SHOULD REPLACE W34-SEM.DAT IN THE HEC-1 RON SEQUENCE SPECIFIE
] BELOW. REFERENCING WS2-NEM.DSS I§ STIEL REQUIRED.
hio]
o]
o THIS IS 2 10(-YEAR, Z-HOUR RETENTION SCENARLID WODEL USING
hi sl THE Z20MSF COMMERCIAL SPACE AMD 15K DU LAND FLAN PROVIDED
hi sl BY SWABACK PARTMERS OM 12/12/07.
b{]
D
bit] TRLS MODEL IS AN EXERPT OF THE MODEL PROVIDED BY THE FLOOD COMTROL
ho 1] DISTRICT {F MARTCOPA COUMTY (WSE-SEM.DAT). WATERSHEDS 62A. 6OB.
hi.] T0A, TOB, 71, 73R, T3C, 4B, T4C. 75, 7B, TIC. THR. 76C. AND T9A
i HAVE ALL BEEN UPDATED TO REFLECT CURRENT WATERSHED LELINBATIONS,
pis] MEW DEVELOPMENT, CURRENT RETENTION, D FLOOD ROUTING. BASIN 75
D HAS BEEN UPDATED TO REFLECT PLAMIED DEVELOTEMENT FOR THE MESA
s PROVIWG GRUUNDS SITE.
s
ID MODEL REVISED BY:
D WODD, BMTEL & ASSOCTATES, INC.
hev) DAMIEL W. MATTHEWS, BT ¥,
m
m FILE PATH:
th R:\MESA FROVING GROUNDS' 200640627531\ PROJECT SUPPORT\HYCROVHDR -20-15 LAND
bi] PLANVHYTROLOGY \POST-DEVELOPED 3O0OYRZHR RETEMTION MODEL {MPSIORTI}Y
I WPA2GRTY . TAT
b{7]
i L L L L e L Ny L L s e e T T e
b{-]
b{]

i IL Hirkham Wichaal:

™ Last Fevised Dace: 1/22:0%

i Filename: WS{-SEH.DAT

i

ip Commenks Dated )/ 22/03 (CF)

iD

j inl Thig medel should he used ONLY for che Ritcenhowse and Chandler Hadghes

I pazin Deaign Project -~ Final Dasign Analysas.

i)

 4=3 This nodel iz one of gewveral models vhat represent the EMF watershed

hend This model coverg the Southeast Mesa Area and should reference ag a DEE

pend the watershed model for the Northeast Mesa Area (Filename WS2-NEM.DAT) .

i i+]

o Thiz model iz n2cessary to deberxmine the inpuc hydrographs for the

o Ritcenheusa Basin Dasign HEC-BAS Unsteady Stake analysis. To devalop
HEC-1 IWEPUT™ PRAGE

L P S [ PEEp—_— [ —— [ Teerinns | I I 10

Fy o} the necessary input hydregraphs the Ecllowing medels should be run in ordes.
i Bmcausm the filex ubilize a TAPEZ] file co export lmport hydrcgraphs

1] batwmen models. prior to running the FIEST model (WS1-NMM.DAT) any existing
kfa] TAPE2Z1 £ile in the directory should be deleted. The xun procedure order is:
I

10 1)  WS1-IWM.DAT
jio) 2)  WS2-NEM.DAT

m 3)  WS3I-QCSW.DAT

) 4} WS4-SEM.DAT {(referencing WS2-MEM.D$S for the DS§ £ile)
I 5} RT1-BASE,DRT

1

pe] The necessary input hydrographs for the Rittenhouse Easin analysis

in are datarmioed in ET1-BASE. In that output fils, che hypdrograph at
i} EWFLD1 sheuld be axported and used as the fnpur hydeogeaph ar the

i EMF Reach 4 Cross Sectiom 17.082. and the hydrograph at RITTEN should
In be exported and used 45 the input hydregraph for the Rittenhouse Hain
i r} vhaomel at Croegs Section §20.00

w
pa1]

I EERE kAR i *k ok ELL LR R L}
o] wevw NOTE BY PRIMATECH ENGINEERS: hLEL]
i we* DATE: 06/12/2001 b
i) ##rw DHE NEW FILE NAME IS5: SEBTALTZ.DAT swee
in) ##+h THE PILE WAS REWAMED AS <<RTBTALTZ.DAT>> FOR THE EAST MARTCCFA rxee
o hied FLOODWRY CAPACITY MITIGATION PROJECT, BY FLOOD CONTROL DISTRICT QF 4%**
I ==+ MARTCORA COUNTY. e
i) #wi+ QHE FILE WAS RENAMED «<RTBTALII.DAT>» AND UFDRTED USING GREEN AMD *nr*
b iv] *aes NPT FUTURE CONDLTIONS FOR BASING 258 TO 268. L
ID AR AR A AR SRS Ry T T A AR P AR AR AR AT S A AR F AR AR AR AR T A PR A AR AR AT AR TN ERA R A
i

1D

ID

In THIS MODEL WAS CRIGINALLY MIDDOUT, DAT

I IT HAS BEEN MODIFIED BY CRE (7/200()

ID FOR ALTERMATIVE 2 FOR THE ERST MARICODA FLOOWAY

1o CAPACITY MITIGRFION AND MULTI-DSE COREIDOR STODY

ip T0 ROUTE BOTH THE POWERLINE FLOOWAY

I AND THE SANTAN FREEWAY CHAMNEL INDQ THE RAY BASIN PRIOR THEIR JUTFALL



388
356
357
a5
358
350
361
k1]
363
364
k133
366
367
358
E2)
g
ari

arz
EF]
a4
375
)
379
378
75
380
381
gz
g3
384

335
3gé
387
igs
i85
340

92
393

394

335
387
k3]
49
400
401
102
03
A04
405
408
407

108
109
410
4311
412
413
414

415
416
417
418
413
420
421
422
423

LIRE

a24
425
426
427
428

42y
430
451

CHANNEL, 3 FT/$BEC FOR ROAD ARD GRASS CHANWEL, 14FT/3EC FOR COBMKCRETE CHRAMNEL

o

D

IO VELQCITIES FUR ADMP IHPROVEMENT CHANNELS FROM DIBBLE AND ASSOCLATES

ID  SUGGESTED ALTERNATIVES (JULY L, 1537)

ID  A*** PRE POLLOWING NOTE WAS ADDED BY PRIMATECH ENGINEERS O 06-12-2001 *nwn

T AR AR AR AR R AR AR A A AR £ A kB B e B B AR AR AR AR RN A

ID  NOTE: MUST USE NEBDILD.DSS AS THE D85S PYLE TC IMPORT FLOWS ACROSS THE

b1 SUFERSTETION FREEWAY

1o Abddimddhzdxdd padpiaiaian

n

o1]

ID  MNOTE: WUST USE HDIEF.DSS AS THE D5S FILE TQ IMPORT FLOWS ACROSS THE

1] SUPERSTITIVN FREEWAY .

o

ID DDM MCUHEZ SE MESA ADWE - SOUTH OF SUPERSTITION FWY, FUTURE CONDITIONS

*DLAGRAN

T S LAPRS? 000 690

10 5

i) 15

ao 3.60 C.034

FC 000 002 005 008 011 014 017 020 023 026

PC 2% .03z 035 Rzl .04l D4 048 052 D56 .Dg0

A 064 . 068 072 JOTH 080 g5 090 085 .100 .105

2] 110 L1158 120 126 133 L1400 147 158 L1E3 72

B .13 L18L .203 .21% =1 257 233 .87 663 LT

EC 735 158 716 L7591 .804 .B15 828 L83 N:T 1 B9

BC 856 . 863 869 815 .81 LBBT (893 L8938 .303 808

C 513 518 922 926 930 .93¢ 938 .342 946 950

BC .553 956 .9%9 952 L9865 958 971 974 AT 980
HEC-1 INBUT

i1 R kP b PR Y. D Sevarenn [ S P I 1

BC 283 986 .98y 992 586 L998  1.000

JD 1.58 1.0

il 149 5.0

JD 1.8 10.9

IB j.2d Y]

o E 64.0

il 3.05 .0

Jn .00 120.0

fuil .37 150.0

Mt oAEANE A LA AR A E AR AR A N N A A A A AT AT A A A A RA T AP A kS h AR AN T Rt R RE B

*

FE 328

1M BASTH 734

K THE FOLLOWLNG PARAMETERS WERE PROVITED FOR THIS BASIN

R L= 2.3 Loa= 1.0 S« 34.9 Hns 093 Lag= Sd.5

M PHUENIX VALLEY 5-GRAPH WAS USED FAR THIS BASIN

BA .95

12 .35 L34 5.00 .27 00

ur T M, 1, 34, 84 . 117, 134. LEA. im1. 185,

ur 197 214, 232, 254, 2M . i1, 181, 428, 424, 359,

oI 332, 303, 282, 263, 240, 220, 200, 185. 189, 15%.

oI 134, 107, 40, [N 6. 57. 55, B, 34, 34,

U1 kT 34, 16. 10, 10. 10. 10, 10, 10. to,

ur 1¢. 16. 16, 10. 10. 15, 0. 0. a. 0.

T a. 0. 0. 0. . 0. 0. 0. o. a.

*

+*

KK TIATB  ROUTE

KM ROUTE FLOW FROM BASIM 73A THROUGH THE WOURTAIN HEIGHTS DEVELOPEMENT FROM

¥M  HERIDIAN ROAD 46 MOUNTAIN ROAD.

RY 2 FLOW -1

RC 0.04%  0.040  0.045 2920 0.0050 0.00

RX 6. 00 5.00 10,00 20.40 120.00 130.00 135,00 140.50

RY 4.00 3.00 2.50 1.00 0.00 2.50 3.00 4.00

-

.

KK 73R BASIH

KM BAJIN 73B

EM  PHE FOLLOWING PARAMETERS MERE FROVIDED FOR THIS BASIN

71 Lu0.56 Leas0.28 $S«30.4 Toea0.040 LAG=14.%

M PRUENIX VALLEY S-GRAFH WAS USED FOR THIS BASIN

BA  0.425

LG 0.25 0.25 5.40 0.27 30

vI 164 530 573 929 481 180 k) 30 [ 0

oI o o ] 0 4 L] [] o [ o

"

.

IS, ...l RPN N P - PP T 1

KK ERET?3& DIVERT

¥ RETAIN 0% OF THE 100 YR 2 HE EUMOFF VOLDME
DT  TABRET 8.3 1.4 :

[ o Loooo

[ ) Looog

-

-

KR CF73B COMBINE

KM COMBINE HYDROGRAFHS TIAFE AND PASTH TIB

HC
.
+

Z

FAGE &

FAGE %




439
Enlyg

551
502
503

S04
505
60&
E07
S0
&ng
S0

211
512
513
514
51%
516
517
sla
514
820

521
L))
523
534
525

=711
527

518

LIBE

29
530
531
532
533
534

535
536
sa7
EXxL:]
539
340
541
542
543
544
545
ELES

47
S48

549

560
551

5352
554

555
S5E

558
59
560

561
562

DE B 1000¢

0Q |3 1000¢

KK CF14B COMBINE

EM  COMBINE HY¥DROGRAPHE T4ATE AND BASIN T4B

HC i

*

"

KE  MEIC ROUTE

XM  FOUTE FLOW VIA THE POMERLINE FLOODMAY PROM MOUMTREIN ROAD T¢ SIGMAL EUTTE
¥M  ROAD.

RE 1 FLOW -1

RC 0,013 0.013 0.013 1100 0.0065 1.40

X ¢.a¢ 7.00 21.50  30.00 36.00 44.50 59,00 a6 00
RY 6.00 .50 5.50 0.00 0.04 5.50 5.50 600
e

RE 4L BASIH

FM  BRSIN 74C

™ THE POLLOWING PARAMBTERS WERE PROVIDED FOR THIS BRSIN

M Lal.2? Leand 4 85=25& Ho=0,040 LAG=23.7

™ FHOERIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

Br o, 345

Lz 0.25% G.17 [3%-11] B.18 L)

T 4i£ 180 278 1 1: 13 424 atg 211
T 35 18 15 18 i} L] 1] L}
ur [ o [+ [ 1 -] o 4
)

+

KK RETTAC DIVERY

m RETAIN 20% OF TAE 100 YR 2 KR RUNOFF VOLUME

T 4CRET 2k.8 .0

™ L} 10400

hrs] a 10000

ha:4 CTMC COMBINE

™ COMBINE HYDROGRAPHS 73T74C,. 74BTC, AND BASIN T4C

* KO 2

HC El

-

.
.
i

a7

E
o ah

PadE bbbl kst ad btk ek ne ke WD 7 MASTER REPORT** M« wadnadduuha kAt anusdn

L R T s Y- B Tl R Ll L L L

HEC-1 IHFUT
ID.......1 - P 3. 4 T 6 -7 &
KE  TACTiC
KM ROUTE FLOW FROM IN THE PONERLINE FLOODWALY FROM CETLC TO CELO
BS 2 PLOM -1
RC 0.030  0.013  0.030 5050 L0036
RX 0 15 16.5 25 33 41.5 43 58
RY 6.6 6.6 5.6 [ ¢ 5.8 6.8 6.8
.
[ 10 BASIM
Kt BASIN 10
4 THE FOLLOWING FARAMETERS WERE FEOVILED FOR THIS BASYN
[ L=1.1% Leca=D.85 S=21.6 Knw0.D45 LaGE3E.0
] FHUENIX VALLEY S5-GRAPH WAS USED FOR FHIS BASEN
BA 0,136
7] 0.2z .21 6,40 ¢.20 31
uL 0 L7 3 71 93 113 143 208
ur 119 95 73 40 30 22 i7 7
vi 5 5 0 o G 0 ] 9
Vi 0 ¢ 0 a ] 0 1] k]
bH o | 0 0 ] ] 2 L]
«
N
KK RETL0 DIVERT
KM RETAIN 100 YR 2 HE RUNWOFF VOLUME
* KGO 2
DT  LORET 14.5 0.0
Bl ¢ 10000
™ ¢ 10000
N
.
KK CPLO
] COMBINE HYDROGRAPHS T4CT10 BND RETLO
HC 2
"
*
KX 10775 ROWIE
K ROUTE FLOW FROM CP10 TO CF75 WITHIN THE POWERLINE FLOOTWRY
RS 1 FLOW -1
RC  0.030 0.013  0.030 5550 0056
RX o 15 16.5 28 34 435 [ &0
RY 7.3 7.3 6.3 o a £.1 7.3 7.3
.
.
Kit 0JB  BASIN
L] BASIN D2B

188

1o

148

oocaow

PRGE 12



FCHEMATIC DIRGRAN OF STREANM NETHORK
INFUT

LINE ¥ ROUTING {—-=} DIVEREION QR PUME FLOW
HO. §.t CONMNECZTIOR [%===] RETURM OF DIVERTER (R PUMPED FLOW
%4 T3k

v
v
408 TIATH
115 . 7B
426 . R » TIBRET
424 . RETTiR
azs CBTIR. ..t eanns
v
v
232 738TC
439 . 73C
asi . emammme3  7ICRET
419 . EEI7IC
454 CPI3C. . oo oieeaaes
v
v
457 T3r74C
154 . TAM
: v
. v
478 . T4nT8
426 . . B
498 : : R > 74BRET
a3s . . RETHB
sm : BBTAR.. . ........
. w
. W
S04 . T4aed
811 Tae
523 . : R > T4CRET
521 . . RETTHG
528 CPTﬂéA.......“.:..‘......,,i
v
'
s20 T4cTRO
835 ) 10
543 . P > 10RET
547 . RET10
552 et TOUU
W
L'
555 10175
561 125
575 . . 02BRST
873 .
578
384 . va

596

596 . S > OBRET
f0L .
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FLOOD HYDROGRAFPH PACKAGE
JUH 1%9E

RUI? DATE

VERSION 4.1

eE5EFLL TIME 13:00:09

{HEC-1}

LI
LU

U.5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ERGINEERING CENTER
50% SECOND STREET
DAVIS, CALIFQRHIE 95616

[RLTRL] KRR AR A Tt AR SR A RN A C s b d A ramr ek r

1316} T56=1104

LR B A

FILE: DU?INT,DAT
HODEL REVISEL: (9-28-2011
ERGJECT: DEVELOPMENT UMIT 7 AT MESA PROVING GROUNDE (MPG}

THIS MOLEL IS AN EXERFT OF THE FULL BOTIDR QUT MOTEL. MO REFERENCE TG
OTHER MCODELS IE REQUIRED TC EON THIS WOLEL.

THIS IS AN INTERTH CONDITION WODEL WHICH REFLECTS THE FLOOD CONTROL
DISTRICT S FULL BUILD GUT MODEL FOR AREAM (ITSIDE OF MESA FROVING GROUNDS
IT REFLECTS A POINT IH TIME WHERE PHASE 1 OF THE FIRST SOLAR
MAMOFACTURING FACILITY IS CONSTROCTED ALONG WIPH THE FROFOSED DI 7.
ALTHOUGH ALL WATERSHEDS WITHIN THE MOCEL ARE CORRENTLY MOT FULLY BUILT
QUT, IT WAS CHOSEN AS THE INTERIN CONDITION BASE MODEL DUE 10
UNCERTATRTY OF DEVELOPMENT PHASING OUTSIDE THE FROJECT AND RLST PO
ENSURE THE INTERIN DEVELOPHENT CONDITION WITHIN THE MESA PROVING GROIRDS
FROUECT I8 NOT NEGAPTVELY TMPACTING DOWHSTREAN FLOUD CONTROL
JNFRASTRUCTIIRE.

KODEL REVISION DESCRIPTION:

‘THE WOEST CORRENT POST-REVELOFED HPC MODEL{MPEDUT . DAT) WAS USED AS THE
STRRT TO THIS MODEL. THE MODEL UTILIZES POST DEVELOFED WATERSHEDS FOR
FIRST 20LAR PHASE 1 &3 WELL 25 O 7. A REDOCTION FACTOR OF 0.75 WAS
MOLTIPLIET T} THE WATERSKED 75 RUNOFF RATIOD TO ACCOUNT FOR 25% OF THE
WATERSHED BETWSG DEVELOFED AND PROVIDING RETEMTION.

MOTEL REVIZED BY:
WOOD:, PATEL & ASSOCIATES. IMC.
TANTEL W. MATTHEWS, E.IT.7.

FILE PATH:
B:A\MESA PROVANG GROTWDSH2)11 0113609 PROJECT SUPPORT REPORTSY,
TRATNAGELDD 7 DRAINAGE\WYDROLOGY ' INTERIM, DUTTNT . DAT

AR ARMR SRR Th ARk Rt AP hx bk bk *n AR A A

FIELE: HPGENI?.DAT
MODEL REVISED: (9-07-2011
FROJECT: MESA PROVIMG SROUNDS

THES MODEE SHOULD AEPLACE WS4-SEM. DAT IM THE FEC-1 RUN SEQUENCE SPECIFIE
BELOW. REFERENCING WS52-NWEM.DSS IS STILL REQUIRED.

HOLEL REVISTOM DESCETPTION

THTIS MODEL ES AN ERERPT OF THE MODEL FROVIDED BY THE FLOOD CONTROL
DISTRICT OF MARICOPA COUMTY {W&1-5SEM.DAT!. ONSITE WATERSHEDS WERE
UPTATED TO REFLECT & GRADING FLAN.

MODELING OF THE FOWERLIHE FIANMMWAY HAS BEENM UPDATED TC REFLECT THE
EXISIING SECTIONS AND SLOFPE EER AS-BUILT DRAWINGS ACROSS THE MPG
SITE.

MIDEL REVISED BY:
WIOD, FPRATEL & ASSOCIATES, INC.
DAMIEL W. HMATTHEWS, E.Y.7T.

FILE P2TH;
R:+\WESA PROVING GROUNDS) 2011%113637,FROJECT SUPPORT\REFDRTEY
PRAIFAGE\HYDROLOG LY KPGEN7 . DAT

L L N R PR T P P P P ey

FLLE: WPGEORTZ.DAT
MOCEL FEVISED: f4-Z5-1041
PRCOIJECT: MESA PROVING GROUNDS

THIS MODEL SROVLD REPLACE W54-5EM.DAT IN THE AEC-1 RUN SEQUENCE SPECIFIE
EELOW. HEFEFENCING WSZ-NEM.DLSS IS STILL REQUIRED,

THIS IS & 100-YEAR, 2-HOUR RETENTICH SCENARIO MUDEL USIRG
THE 20MSF COMMERCIAL SFACE AND 15K IK! LAND FLAW PRUVIDED
BY SWABACK FARTNERS ON 12/12/07.

HMODEL REVISION DESCRIPTION:

THIS MODEL IS AN EXERFT OF THE WQDEL PROVIDED BY THE FLUOD CONTROL
DISTRICT OF MARICOPA COUNTY (WSi-SEM.DAT]. ONSITE WATERSHEDS (1 AMD
20 WERE UPDATED {0 REFLECT THE IMUCRPOEATION OF THE FIRST SOLAR SITR
IN THE HORTHEAST CORMER OF [U-6. WRATERSHED 02 WAS SPLIT INTG (022 AND
0ZB. LAND DSE WiS CHINGED TO INLUSTREIAL FOR D2BE AMD ENTIRELEY

hahER

4
*



WOOD, PATEL- & ASSOCIATES, INC.
TANIEL W. HATTHEWS, E.I.T.

FILE PATH:

R:3MESA PROVING GROUIIDS: 2005106273\ FROJECT SUPPORTWHYDROWHDR-20-15 LAND
PLANY HTDROLOGY \ POST-DEVELOFED LOOYRZAFR RETENTION MODEL {(MPIZORIZ) Y
HEPG20RT2 . OAT

L T L L T YT YT T TF PP

ID FKirkhewn Michnel:
Last Revised Dwte: 1/22/03
Fllename: WS4-SEM. DAT

Copnents Daced 1722703 (G}

This model should be used ONLY for che Rictenhouss and Chandler Heighrs
Bagin Derign Proje¢t - Final Design Analyses.

This made) iz ome of soveral nodels that represent the BHF watershed.
This madal sowers the Southeast Hega Area and should reference ag a DES
the watershed model for the Hortheast Mesa Area (Filename WS2-REW.DRTI.

‘Fhis model 1s necegsary to daetacnine the input hydrographs far Ehe
Ritteanhousse Becin Desion HEC-RAS Unsteady 3tate apalysis. To devalep

the necassary input hydrographs the following models showld be Tun 3n order.
Because the files uyrilize a PAPEEL £ile to ewport impert hydrographs
between aodelg, prior to rumning the FIRST model (WSI-BWM.LDATY any existing
TAPEZ21 file in the directory should be deleted. The run procedure order is=:

1Y WS1-FHM. DAT

2} WS2-HEM.LAT .

31} W53 -QCSW.DAT

4} WSA-SEM.DRT {raferenaing WIJ-HEW.DOSS for the PBS fila)
5} RT1-BASE.DAT

The necesaary input hydrographs for the Ritksnhouse Bagin analyzis
are detexmined in RT1-BASE. TIn that cutput Eile, the hydrograch at
FYFLLL should be sxporeed and used as the inpue hydrograph at the

EMF Reach & Cross Secrien 17.0B2. And the hydregreaph ar RITIEN should
be exported and used as the input hydrograph for the Rittenhousze Main
Channel at Crass Section £20.00

Awh ki mhm s AR h ke AN R R AR A AR R AR AR A AR AR AR AR AR RN AR hA RN Sk A s

*+wxk WOTE BY PRIMATECH ENGINEERS: ke
dexk DRATE: 061272001 sane
*r2¢ THE NEW FILE NAME IS: SEBTALTY.DAT s
Arua THE FILE WAS RENAMED A& <<RTETALTI BAT-> BOR THE EAST MARTCODR Lt
Wres FLOGDWAY CAPACITY MITIGATION PROJECT, BY FLOOD COMTEDL DESTEICER OF *ets
hash MARIOODA COUNTY. b
*«2+ THE PILE WAS RENAMED <<RTBTALT3 .DAT>» AND UPFDATED USING GREEM AND *++¢

e

ITIONS FOR BASINS 258 TO 266 . L

A rdr Ll dd bk n v m i b A b b A Al r il s i bda ke kd ki kh b

THIS MITEL WAS ORIGINALLY HIDDOUT.DAT

IT MAS BPEEN MODIFIED BY CPE (772000}

FOR ALTERNATIVE 2 FOR THE EAST MARICOEA FLOOWAY

CAPACTTY MITIGATION AND WOLTI-USE CORRTDOR STUDY

M RCGTE EOTH THE FUWERLINE FLOOWAT

AND THE $ANT2N FREEWAY CHANNEL INTD? THE RAY PASIN PRIOR THEIR QUIFALL
INTO THE EMF

AR AR A AN A AR SR AR AR RN R KAk Rk kLA AR AREEE R Rk AR bk ALk ok

Medel files changed hy Colling/Fina Englnesxing
to reflect melidl-use design concsprs {recreacion
and environmeznt] propesed throughout the entize
ENF Corridor. July oo

VERSION B.0¢ CPE 7/21/00

AR AR R A SR AR AR A A SR AR A S A AR S AR A AR RS EE S AR AR AR AR AR AR R A AR R A oA R R WA

A AN kT A A AN Ak AN TN TR AR AR AR AR A AR AR AR AR TR AR AN TR E AR AR

FLLENANE: HIDDOUT.DAT

ALL CIP INFRASTRUCTURE IS IN PLACE, FUTURE COWDITIONS LANDUSE 15 IN FLACE
FLOW IS5 RODTED UF ELDSWORTH BOLD ¥H A EARTH LIWED CHANNEL

P T T Ty T T N L L L L L LT L L T T L

- PRODUCED BY DIBBLE AND ASSOCIATES AND HOSKIN ENGINEERING COMSULTANTS.

File Mame: Fimal@.Dat

Revized - Jan. 2000 by 52 (Wood/Patel) From Final? .dat - new Z-¥ & Sideweir

Revized - Jan. 2000 by 52 (Wood/Patel) from Finalf.dat - 60% review comments

Revised - Dec. 1939 by SZ (WoodsPatel) from FinalS.day
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RUMOFF SUMMARY
FLOW IN CUOBIC FEET PER SECOND
TIME IN HOURS, AREA IN SOUARE MILES

PEAE.  TINE OF AVERAGE FLOW FOR MANTMUM FERIOD BASIN AT TINE OF
DFERATION ETATION FLOW PEAK AREA BTASE MAX STAOE
£-AO0R 24 -HOUR T2-HOUR
HYDROGRAFH AT .
T34 38, 13.33 aE. 4. 1z. .95
ROUTED 0
TanTR 355, 13.50 9&. 24 12 .95
HYDROGRAFH AT
38 748, 12.408 BE. 20. 0. L42
DIVERSION T
TBRET T8, 12.408 [3: 20, 14. .43
HYDROGRAFH AT
RET?1B 4. 240.75% 2, 1. a. .43
< COMBINED AT
[ kL) 355, 13.50 96. 5. 12. 1.3
ROUTED TO
TIETC kN 13 a3 L 24. 12, 1.38
HYCROGRAPH AT
T3 B2 12,25 24, a8 14. .58
TIVERSION TO
TICREY B2 12,25 i, 1%. . .58
HYDROGRAPH AT
FET?3C S0L. 12 a2 33, 1. 5. -
* COMBINED AT
CRIAC 141, 12.42 124. EEN 16. 1.98
REOUTED PO
TITMC 34H. 12,82 12z, 33, is. 1.96
HYCROGREAPH AT
Tah FoE. 13.32 . 12. 2. i)
ROUTED TO
T4ATD Joo. 13.42 7. 18, k-5 TS
HYDREOORAFH AT
TE 455, 12.25 55. 16. 4. k]
DIVERSION TO
T4ERET 455, 12.25 3a. 9. 4. .33
HYTHROGRAPE AT
RETT4B gz, 13.33 i7. 8. 4. -3
2 COMBINED AT
CFTE 445, 12.33 103, 27, 13, 1.0%
BIONTED TO
TaBTC 410, 1242 03, 27. 12, 1.08
HYDROGRAPH AT
Jac 516. 12.25 2, 1g. u. W3
DIVERSION TO
TACARET ik, 12.23% 42, il. 5. L34
HYDROGRAPH AT
RET4C Ja. 12.42 25. 7. 3. .34
3 CUMBINED AT
CPTC 713, 12.42 240, .18 i1, 3,39
ROUTER TO
T4CT10 615, 12.58 239, 64 . it. 3.33
KYDROGRAPH AT
10 207. 12.5% 3z, 1. 5. .18
DIVERSTON T
10RET 207. 12.50 7. 7. 4. .18
HYDROGRAFE AT
RET10} BG. 13,00 7. 2. 1. 1%
2 COMBINED AT
Pl 615, 12.58 245, 66 . 3z 3.87
RCOTTED TO
10775 533. 14.08 244, (1 3z. 3.57
HYDROGRADH AT
bt 220, iz.ar 23. B, 4. .1z
DIVERSION TO
ZBRET 220. 12,17 23, f. 4. 1z

HYCROGRMPH AT

RETO2E o, il . 0. o, 12
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POINT PRECIPITATION _gﬁsﬁ
FREQUENCY ESTIMATES iv;
FROM NOAA ATLAS 14 R

Arizona 33.3325 N 111.62 W 1420 feet

from "Precipitation-Frequency Atlas of the United States” NOAA Atlas 14, Yolume |, Yersion 4

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M. Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006

Extracted. Mon Ocl 22 2007

Precipitation Frequency Estimates (inches)
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http://hdsc.nws noaa.gov/egi-bin/hdsc/buildout. perl?type=pf&units=us&series=pd&state...

5.31
278]2.97]3.21]3.40 [l4.45]4.79]6.17
.04 328|352 3.69 488 ] [7.68 ][8.17]

3.25 [16.87
" These precipitaion freguency estimales are based on a parfial duration series. AR iz the Average Recurence Interval.
Flease refer o the documentatign for more informatien. NOTE: Formatfing forces estimates near zero lo appear as zero.

[11.71][12.53

2.10 ){10.57
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Partial duration based Point Precipitation Fregquency Estimates Yersion: 4
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Partial duration based Point Precipitation Frequency Estinates Version: 4
33.3329 N 111.62 H 1428 ft

13 T i
1e /f i
11 . e /]
;)<// .
T e -
< T
Z 9 H 5/;/’ < _//
£ i / l/ <A
t 8 o= Pl ,/
K , n ,f’ﬁ_,/”/afff// P
< i I 1
a8 T A A
- L [~ i
2 5 ] fa’;’ Fa e ,/ m/ -
- P R e i i =
= . /‘f P—-____—*"'-:// __.;-—’", ”‘:/,_‘_,r P
] ey | - [
2 2 ‘_F_,._:}—-'__'*:—-——";:/F-ﬂ i e M _//" A
a i —— | " 3 T ] |+ T
2 S o S e T S, o £ g O g g
4— e = = 11 . ——
e T :j?—?giﬁ_r___H,r*’ g
1 et = g T :
R
< P < £ € € £ & L L £ L L L J®AIAIJI I I XD D T M
- - - " +m ] £ £ £ £ £ £ £ £ £ W WA W B @ m m m #
= = & £ E & ©® t 1 T ] [ fr 1 T TT T T T T T T T
] ] ‘ 1 i I & @+ 0 ® & & =+ o f 1 3 § 1t ' U
() ® I & & & - - m M T ®m TN Nh® DO & 8
- - (] o {11 Duration - Lo U] L] o
Mon Oct 22 19:@8:42 2047
Average Reecurrence Interval
(years)
1 —— RS
a2 —— 16 —
9 FOR ——
.18 —a— Seg ——
g —— 1608 —Ba—

Confidence Limits -

* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

ARI**|[ 5 il 16 ] 15 j| 30 || 60 |} 120 3 6 224 a8 4 T | 10| 20 (| 30 || 45 || 60
(years)i| min j min [|min || min || min{[min|| he || hr [[ hr || he || he || day || day || day || day || day || day || day

[ 1 Jfo23]f0.35][0.44][0.59][0.73][0.82][p.89 J[1.03 |[1.14 |[1.36 ][1.42 [[1.62 |[1.79 [[1.95 242 [[2:81 |[3-29 |[3.65 |
(L2 _|lo30]lo46 if0.57 }[0.77 [[0.96 |[1.06 |[1.14][1.31][1.44][1.72][1.81 J2.07 |2.28][2.48][3.10 |[3.60 J[4.22 J[a.70 |
L 5 llo.4a1lfo.62lo.77][1.04]]1.29][1.41 ]ia9][L67 181 ]2.19]233 .70 [2.991[3.25 ][4.05 ][4.70
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50 Jj0.68 |[1.04][1.29 |1.74][2.15][2.32] .94 )2.63 ]2.79 .50 |[3.75 |[4.54][5.05 |[5.43 |[6.54 ][7.56 ][8.71 ]o.53

[ 100 Jfo.77][1.t7][ra5][1.95]2-42] 61 |76 [2.95][3.11 |[3.93 422 ][5.18][5.76 J[6.18 ][7.33 |[8.48 ][0.69 ][16.55]

200_jo.86 J[1.30 )[1.61][2.17][2.69][2.90]3:09][3:28][3.43 Jj4.38 ][4.71 |[5.86 Jj6.53 J}6.97 ||8.13 ][p.a1 [[10:67][11.55]
[ 500 Jlo.9s][1.49 j1.84][2481[3.07][3.301p.56]3.74][3.88 ][5.01][5.40 |[6.83 |[7.62 ][8. 11 ][9.24 [10.69][11.98][12.58]
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* The upper hound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.

" These precipitalion frequency estimates are based on a partizl duration series. AR is the Average Recumence Interval,
Plaaze refer to the documentalion for more information. NOTE: Formalting pravents esfimates near zero to appear as zero,

| * Lower bound of the 90% confidence interval

http://hdsc.nws.noaa.gov/cgi-bin‘hdsc/buildout.perl?type=pf&units=us&series=pd&state...  10/22/2007
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| Precipitation Frequency Estimates (inches) I
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| 500 jl0.62}0.94 [[1.16 {[1.57 |[1.94 J2.12 ][2.25 J[2.51 ][2.73 |[3.74 J|4.03 |[5.34 ]f5.96 J{6.40 ] [7.33 |I8.55[0.58 [[10.33]
[ 1000 J[o.66 J1.00][125 J[1.68 ]2.08 ]W”ﬁ‘ﬁ"’ﬁz [4.04 J[4.35 |[5.88 [6.57 |[7.03 |[7.92 ][0.23][10.28][11.05]

" The lower bound of the confidence inferval at 90% confidence leve! is the value which 5% of e simulzted quantile valuss for a given frequency are less than.
** These precipitation feguency estimales are based on a paria guratign madma series. AR i the Average Recurence fnterval.

Please refer to the documeniation for more information, NOTE: Fornatiing prevents estimales near zerq (o appear as zero.

Maps -

RO™N

40PN

207N

These maps were pmduced using 3 direct map request from the
. Consus Bureau b, a BS

Tiger Map Server.

Please read disclaimer for more infarmation.

http://hdsc.nws.noaa.gov/cgi-bin‘hdsc/buildout. perltype=pf&units=us&series=pd&state...  10/22/2007
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Other Maps/Photographs -

View USGS digital orthophot adrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph
may also be available

from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain
relief and camera titts has been removed. It combines the image characteristics of a photograph with the geometric qualities
of a map. Visit the USGS for more information.

Watershed/Stream Flow Information -

Find the Watershed for this focation using the U.S. Environmental Protection Agency's site.

Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide
general information

about observing sites in the area, regardless of if their data was used in this study. For detailed information about the
stations used in this study,

please refer to our documentation.

Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:

WOR.. _¥Eidegree | o his location (33.3325/-111.62). Digital ASCH data can be obtained

f.:-i.i.r.t.ectly from NCDC.

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.

Hydrometeorological Design Stndies Center
DOCMNOAAMNational Weather Service
1325 East-West Highway

Siilver Spring, MD 20910

(301) 713-1669

Questions?: HDSC. Questions{@noaa.gav

Disclaimer

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout. perl?type=pf&units=us&series=pd&state...  10/22/2007



Interim Condition HEC-1 Sub-Basin Data



WOOD/PATEL

Table 1 - Interim Condtion HEC-1 Sub-Basin Data

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS

Description:
Location
Date:

Reference:

Sub-basin data

Development Unit 7 - Mesa Proving Grounds - East Mesa, Arizona

0912911

DDMSW Version 4.6.0

Sub-Basin I Basin Area Basin Area | Basin Area Length Length USGE DSGE Lca Lca

_ {sq.ft.) (acres) {sg. mi) {ft} {mi) {ft) (ft) () (mi)
2b 3,258,219 74.80 0.117 2800 0.53 14562.0 1450.0 1190 023
a 20,171,991 463.09 0.724 8100 1.53 1445.0 1415.0 5760 1.09
10 9,197,164 1198.31 0.186 5140 116 1445.0 1420.0 4480 0.85
75 83,064,711 1,906.90 2.980 19282 3.65 1450.0 1390.0 3430 0.65




Interim Condition HEC-1 Soil Data



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS

Tahle 2 - Interim Condition HEC-1 Soils Data

Description: Post Developed Soil Data
Location Development Uinit 7 - Mesa Proving Grounds - East Mesa, Arizona
Date: 09/2911
Reference: NRCS Web Soil Survey
Aguila-Carefree Area Soil Survey
$ub-Basin ID Sail 1D Soil Type ( ;r;as :SA""";L
o8 75 Mohalf Loam 74,72 0.117
77 Mohalt Clay Loam 0.08 0.000
TOTAL 74.80 0. 117
1 Antho Sandy Loams 11.91 0.0t9
50 Esirella Loams 46.32 0.072
8 75 Mohall Loam 208.07 0.322
77 _Mohall Clay Loam 116.29 0.182
78 Mohzit Clay Loam, Calcareous Solum 16.87 0.027
112 Tremant Gravelly Sandy Loams 65.53 0.102
TOTAL 463.09 0.724
1 Antho Sandy Loams 8.40 0.010
2 Antho Gravelly Sandy Loams 10.73 0.017
10 50 Estrella Loams 26.78 0.042
77 Mohall Clay Loam 99,83 0.093
112 Tremant Gravelly Sandy Loams 15.39 0.024
115 Tramant Gravelly Sandy Loa ns 0.18 0.000
TOTAL 119.31 0.186
50 Estrella Loams 143.29 224
55 Gilman Loams 163 0.003
75 Mohall Loam 573.96 0.897
75 17 Mohall Clay Loam 802.33 1.254
78 Mohall Clay Loam, Calcareous Solum 71.49 0.112
79 Mgchall Clay 176.00 0.275
112 Tremant Gravelly Sandy Loams 138,10 0.216
TOTAL] 1906.90 2.931




Interim Condition HEC-1 Land Use Data
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Interim Condition HEC-1 Routing Data
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Interim Condition Onsite Retention Volume Summary
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CIVIL ENGINEERS * HYDPROLOGISTS # LAND SURVEYORS

Table 5 - Interim Condition Onsite Retention Volume Summary

Description: Cafculation of Required Retention Volume Using the Rationat Method
Location Mesa Proving Grounds
Date: 09/27111
Reference:; Drainage Design Manual for Maricopa Counly, Vo, [, Hydrology
Known Values: Deasign storm:  100-yt, 2-hr

Raindall, D: 2.19 inches
Calc. Values: V=DAC

Whara: W = Retention Volume Required

D = Depth of Rainfall (ft}
A= Area of Watershed Contributing
C = Runoff Coefficient

] = ] | g Ho 00

Sub-basin Development Unit

m—— Tofal 100YR -
. Gontributing DU Area . 100YR - 2HR
Refention Basin | Retertion | o ibuting | Sub-basin | Contributing | Wiehin Sub- | =979 [ \ofume Required | 2R Volume
Location ; : "Cioo Required
Sub-hasin Area BUs basin (acre-feet) (acre-feet}
(acres) {acres}
RET02B'" First Solar 02b 74,80 DU-6 74.80 - 15,5 15.5
RETO8 DU-7 03 463.09 DU-7 483.09 0.70 54,2 59.2
RET$0 DU-10 10 119.30 DU-7 118.40 0.67 14.5 14.5
Total 8a.2 ac-ft

1.Retentien required/provided for RETZB were acquired from the Final Drainage Report for First Sofar
MSA-01, Mesa AZ, April 18, 2011, by Beck Consulting Engingers, Inc,

Mesa Proving Grounds Interim Condition Requred Retention Total =I’ac-ﬁ
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Existing and Preliminary Channel Calculations



Stonar Batre CHAWEL - WARNER To ZAY

Worksheet for 73T74C

Friction Method Manning Formula
Solve For Normal Depth

Roughness Coefficient 0.032

Channel Stope 0.00240 /R

Left Side Slope 3.00 it (HV)
Right Side Slope 6.00 At (HV)
Botiom Widih 3800 &
Discharge 411.00 fi¥ys

Normal Depth 248
Flow Area 122,04 g2
Weited Perimeter 6095 it
Hydraulic Radlus 200 +#
Top Width 80.34 #
Critical Dapth 151 g
Critical Slope 0.01375 fft
Velocity 361 ftfs
Veloeity Head 020 #
Specific Energy 269 #
Froude Number 045

Flow Type Subcritical

Downstream Depth 000 1t
Length 000 ft
Number Of Steps o

Upstream Bepth 000 1t
Profile Dascription

Profite Headloss 000 g
Downstream Velocity Infinity ~ ftfs
Upstream Velocity [mhnity  fi/s
Mammal Depth 248
Critical Depth 51 ft
Channgl Slope 0.00240  ft/ft

Bentley Systems, Inc. Haestad Methods SaiBintdpdrieatlaster v8i (SELEC Teerics 1} [08.11.01.03]
SM202011 3:15:56 FN 27 Siemons Company Drive Suite 200 W Watertown, CT 06725 USA +1-203-755-1666 Page 1 of 2



Workshee

e

t for 73T74C

2L e ok T

Critical Slope 0.M13756 aM

From exlsting box culvert bencath Signat Butte Road near Wamer Road to the Powerline Floodway

Bentley Systems, Inc. Haestad Methads SolBtofiegdrmyMaster VAF (SELECTseries 1) [08.11.01.03)
AT 3:15:56 P 27 Siemyns Company Drive Suite 200 W Watertown, GT 06795 USA +1-203.755-1666 Fage 2 of 2



L

Cross Section

Frietion Mathaod
Scive For

Manning Formuls
Mormal Depth

for 73T74C

Roughnass Coefficient 0.032
Channel Slope 0.00240
Normal Depth 248
Left Side Slope 3.00
Right Side Slope 8.00
Bottom Width 38.00
Discharge 441.00

#

ft

R (HAN
f/ft {H:V)

s

Wi

Benttey Systems, Inc. Haestad Methods SolBEntidydrimnMaster VBi (SELECTserias 1} [08.11.0£.03]

91212011 3:16:36 PM

27 Siemons Company Drive Suite 200 W Watertown, CT 08735 USA +1-203-755-1666

Page 1 af 1



Powererne Floobway ExISTIAG CHANYEL
S gurre To SPINE CAST

Friction Method

"Solve For

Worksheet for 74CT10

FREL

Manning Fermula
Normal Depth

Roughress Coefficient
Channel Slope

Left Side Slope

Right Side Siope
Bottorn Width
Discharge

fift {H:\)
it (HV)

ft¥s

Namal Depth
Flow Area
Wetted Perirmeter
Hydraullc Radius
Top Width
Criticat Depth
Critical Slope
Velocity

Velocity Head
Specific Enargy
Froude Number
Flow Typa

5.02
77.80
26.08

299
23.05

5.88

0.00187
14.12

310

8.12

1.35

Supercritical

& CHAMNEL DEPTM = 5,76 L&
:’ ErecBoard = 0.73 fe
ft

ft

ft

it

fi's

ft

it

Pownstreamn Depth
Length
Number Of Staps

0.00
0.00

Upstream Depth
Profile Description
Profile Headloas
Downstream Yelociy
Upstream Velocity
Nomnal Depth
Critical Depth
Channel Slope

91272011 3:23:40 PM

0.00

0.00
Intnity
Infinity

502

5.88

6.00355

ftis
s

fi/ft

Bentley Systems, In¢. Haestad Methods SolBtolieydriew Master V8i (SELECTserfes 1) [08.11.01.03]

27 Siemens Company Drive Suite 200 W Watertown, GT 08795 USA +1-203-755-1666

Page 1of 2



Worksheet for 74CT10

Ciitical Slope . 000187 1t

Bentley Systemns, Ine, Haestad Methods SolBtietldpdiierMaster VI {SELECTserias 1) [D8.11.01.03)
91212011 3:23:40 PM 27 Siemons Gompany Drive Suita 200 W Watertown, CT 06795 USA +1-203.755.665 Page 2 of 2



Cross Section for 74CT10

Friction Method Manning Formula
Solve For Mormmal Depth

Roughness Cosfficient 0.013

Channel Slope 0.00355 fifR
Normal Depth S02 ft

Laift Side Slope 150 fit {(HV)
-Right Side Slope 1.50 #MHw
Bottom Width 800
Discharge 1100.00 fi¥s

[—.s-.aw ——l

Bentfey Systems, Inc. Hasstad Methods SclBtinHegaffenMaster V8i (SELECTseries 1) [08.11.01.03]
#M12/2011 3:23:54 FM 27 Siemons Company Drive Suite 200 W Watertown, CT 06736 USA +1.-203-756-1666 Page 1 of 1



FOWeRLINE FlLooDi/AY EXLSTING CHrarwise
SPINE  EAST To ECLSwoe¥ Eoap

Worksheet for

10T75

Friction Method
Solve For

Manning Formula
Noimal Depih

Roughness Coefficisnt
Channel Slope
Left Sidem Slope
Right Side Slope
Bottom Width
Discharge

0.013
0.00376
1.50
1.50
8.00
1100.00

fift {(H:v}
fUft (HWV)

/s

Neormal Dapth
Flow Arsa
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Valocity

Velocity Head
Specific Energy
Froude Number
Flow Type

495
76,30
26.64

295
22.84

5.83

0.00187
14.42

323

&.18

1.38

Supercritical

:2 CHANNEL DEPTH = {.2% b
. FReEBoARp = 1.34€

ft

ft

ft

ftift

ftfs

ft

ft

Downstream Depth
Length
Number OF Steps

0.00
0.00

Upstrgam Dapth
Profile Description
Profile Headloss
Downstream Velacity
Upstream Velocity
Nermal Depth
Critical Depth
Channef Slope

91212017 3.29:15 PM

0.00

0.00
Indiniity
nfinity

495

£.88

0.00376

ftfft

Bentley Systems, Inc. Haestad Methods SolRtinteeRimsMaster V8i (SELECTseries 1) [08.11.01.03)

27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 2



Worksheetfor =~ - 10T75

Critieal Slope 0.00187

Benttey Systems, Inc. Haestad Methods SolRtnttdydriewMastar V8l {SELECTseries 1) [08.14.01.03]
91272011 3.29:15 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Fricion Mathod Manning Formula
Solve For Normal Depth

‘Roughness Coeffictont 0.013

Channel Slope 0.00376  fft
Norma] Depth 495 ft

Leit Side Slope 160  fifit (W
Right Side Slope 1.50  fift (H\)
Bottom Widih 800
Discharge 1100.00 ftys

vt I\
HA

Bentley Systems, Inc. Haestad Methods SelBtinte@erimeMaster V3i (SELECTserdes 1) [08.14.01.03]
BA2I2011 3:28:25 PM 27 Siemgns GCompany Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 1



PLATE 1
Vicinity Map
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PLATE 2
Soils Map
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PLATE 3
Flood Insurance Rate Map
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PLATE 4

Section 404 Jurisdictional Delineation Map
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PLATE 5
Interim Condition HEC-1 Schematic
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