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INTRODUCTION

The retention facilities in Phases 1 and 2 of Sun City Grand have been constructed in substantial
conformance to what was designed. They retain, at a minimum, the runoff from a 100-year, 2-hour
storm event within the project. In many cases, these retention basins have been constructed with

The 1OO-year discharge rates on which the current Zone A is based are from the White Tanks!Agua
Fria Area Drainage Master Study (ADMS) prepared by The WLB Group for the FCDMC in 1992.
The hydraulic analysis for the Reems Road Floodplain Zone A is also from the ADMS and is based
on approximate methods.

Phase 1 of the project is nearly all built out. Phase 2 mass grading including the golf course is
complete. Many of the Phase 2 infrastructure roadway, drainage, water and sewer improvements
have been constructed but home building in Phase 2 has essentially just begun. Phases 3 and 4 of
Sun City Grand will be constructed in the near future. These future phases will be designed with
stormwater retention facilities similar to Phases 1 and 2.

Currently, Reems Road from Beardsley Road to Bell Road is designated as Zone A on the Flood
Insurance Rate Map (FIRM), Number 04013CI145F,.dated September 30,1995. Zone A is defined
as "special flood hazard areas inundated by 100-year flood", and with "no base flood elevations
determined." Appendix A includes a copy of the FIRM with the marked floodplain to be removed
under this request.

STANLEY CONSULTANTS, INC.

This document represents the hydrologic study for the Reems Road Floodplain in the City of
Surprise, Arizona: The purpose of this document is to support a request to the Federal Emergency
Management Agency (FEMA) for a Letter of Map Revision (LOMR) to remove the Reems Road
Floodplain and associated Zone A designation from Beardsley Road to Bell Road. This request is
being made by Stanley Consultants, Inc. on behalfofDel Webb, the developer of the Sun City Grand
Project which is impacted by the Reems Road Floodplain.

Although the Sun City Grand project is located within the City of Surprise, Arizona, floodplain
management responsibilities are performed by the Flood Control District of Maricopa County
(FCDMC) for the City through inter-governmental agreement between the two entities. The
floodplain to be removed is located in Township 4 North, Range 1 West, G&SRB&M within the
incorporated limits of the City of Surprise, Arizona along the east border of Sections 30 and 31 and
west border of Sections 29 and 32. Refer to Figures 1 and 2 for the location and vicinity of the
project area.

Sun City Grand is primarily a residential development with large golf course, open space and
recreation tracts. The basis for this LOMR request is a changed condition in the contributing
watershed (specifically, development with stormwater retention) and its impact on hydrology. The
existing Del Webb Sun City Grand project comprises a major portion of the contributing watershed
to the Reems Road Floodplain being requested for deletion.

FG:ds/AprQ49. wpd/ 13688
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much greater than the lOO-year, 2-hour volume. All retention basins are permanent, below-ground
facilities.

Although not all the homes have been constructed in Phases 1 and 2 of the development, the ultimate
developed condition for areas that have been graded to date will be considered for purposes of this
LOMR request. It is on this "future condition" basis that the stormwater retention facilities have
been designed and built. All of the drainage and stormwater retention facilities associated with
Phases 1 and 2 are in place and operational.
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PREVIOUS HYDROLOGY

Construction of Sun City Grand began after completion of the White Tanks/Agua Fria ADMS.
Therefore, at the time it was not reflected in the hydrology.

The original Reems Road floodplain study was included in the White Tanks / Agua Fria ADMS
completed in 1992 by The WLB Group, Inc. of Phoenix, Arizona. The June 1, 1988 version of
HEC-1 was used to model the hydrographs. SCS Type II rainfall distribution pattern, Green & Apmt
loss rates and Phoenix Valley S-graphs were used in the HEC-1 model.

A portion of the WLB HEC-1 model that affects the Reems Road Floodplain upstream from
Greenway Road was extracted by Stanley Consultants for purposes ofthis LOMR request to reduce
the size and output of the original model. The extracted model file name is 13688H1C. No changes
or corrections have been made to this model from the original WLB model. An output printout from
this model is included in Appendix C. A copy of the main body of the original White Tanks/Agua
Fria ADMS report is also included in Appendix C along with some of the White Tanks/Agua Fria
ADMS supporting technical documentation. The original HEC-I schematic and the floodplain
delineation done by The WLB Group are included in Appendix A.

STANLEY CONSULTANTS, INC.5FG:ds/Apr049. wpdl13688
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LOMR HYDROLOGY

4. Onsite flows from Sun City Grand Phase 2 which concentrate along Bell Road were
separated from the offsite flows along Bell Road because they physically no longer
Jom.

3. Revised diversion operations occur along Bell Road at SR303L, Sarival Avenue and
one half mile west of Reems Road. The revisions were based on more detailed
topography and hydraulic analysis than the White Tanks/Agua Fria ADMS model
and are from the Master Drainage Report for Sun City Grand Property prepared by
Stanley Consultants in 1994. See Appendix D for the complete detailed calculations
for the diversion operations.

1. Sub-basin rainfall loss and hydrograph data was revised to reflect post-development
conditions. Phase 1 and the graded portion of Phase 2 were considered completely
developed. The ungraded portions in Phase 2 remain the same as the original White
Tanks/Agua Fria ADMS model. A summary table for the rainfall loss and S-Graph
parameters is included in Appendix D. Maricopa County Flood Control District's
MCUHP2 program was used to generate the revised unit hydrographs. An output
from MCUHP2 is included in Appendix D.

STANLEY CONSULTANTS, INC.6

2. Retention basin steps in contributing sub-areas 103, 107, 108, 113, 114 and 115 were
added to the model. They represent the summed stormwater retention volume found
in each of those contributing sub-areas. The storage volume for each individual
retention basin was extracted from the Phase 1 and 2 HEC-l models (File names
l3688H1A and HIB). This data was assembled in data files PHIRET and PH2RET.
Tables D2 and D3 in Appendix D summarize the retention basin data. Only the dead
storage volume of each retention basin was used. Surcharge volume above the spill­
over elevation associated with each retention basin was disregarded. Each retention
basin was then assigned to the specific contributing sub-area in which it is located.
The dead storage volume of all retention basins was then summed for each
contributing sub-area. This summed volume was then inserted as a volume-divert
hydrograph step in the "LMR" HEC-1 model.

A new HEC-l model (file name: 13688LMR) has been created to reflect the developed conditions
in Sun City Grand Phases 1 and 2. The output of this model can found in Appendix D. Golf courses
that retain stormwater have been constructed within Phases 1 and 2. Phase 1 construction has
essentially been completed. Phase 2 has been completely mass graded except parcels adjacent to
Reems Road and one parcel at the northwest comer of Phase 2. The new "LMR" model uses the
13688H1 C pre-developed condition model as its basis and includes modifications to reflect the
development. Although the 13688H1C HEC-l model was run using the September 1990 HEC-1
Version 4.0, it produces the same discharge rates as the original White Tanks/Agua Fria ADMS
model. The changes made to the ADMS pre-developed condition model include the following:

FG:dslApr049. wpdll3688
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5. Revised channel routings occur within the Phase 1 and the graded portion of Phase
2 to more correctly model routing within the development. Channel geometry,
slopes and lengths for reach routing steps within the development were modified.
Also, routing steps (NSTPS) were revised for reaches affected by the development
of the Sun City Grand project. The new NSTPS values used in the "LMR" HEC-1
model were calculated using the definition presented in the HEC-1 User's Manual,
page A-69 as follows:

NSTPS = Reach Length / Average Velocity / Time Interval (NMIN)

This is the same method used in the original White Tanks/Agua Fria ADMS prepared
by the WLB Group, Inc. (See Section 3.2.2.2, page 193 in Part A: Flood Study
Technical Data Notebook.) The detailed calculations for the new NSTPS data can
be found in Appendix D. All other NSTPS values in the "LMR" HEC-1 model
except RI02 and RI06 remain the same as the original White Tanks/Agua Fria
ADMS model.

6. Apparent errors in data associated with reach routing steps RI02 and R106 from the
original White Tanks/Agua Fria ADMS hydrograph operations were corrected.

I
I

Please refer to the "ID" notes in the 13688LMR output in Appendix D for a more detailed
explanation of what the model does and summary of approach and methods.

The results from the White Tanks/Agua Fria ADMS and the LOMR HEC-1 models are shown in
the HEC-1 schematic (Figure 4) in Appendix A. The peak discharges along Reems Road were
essentially reduced to zero at Beardsley Road and at Union Hills Drive. The discharge in Reems
Road to the south of Bell Road has been reduced from about 2700 cfs to less than 600 cfs.

FG:dslApr049.wpd/13688 7 STANLEY CONSULTANTS, INC.



FLOODPLAIN APPLICATIONS AND CONCLUSIONS

In conclusion, we request that FEMA remove the Reems Road Zone A 1DO-year special flood hazard
area from Bell Road to Beardsley Road. It is our view that this area now falls more appropriately
under the Zone X definition, similar to the surrounding area.

Using the same approach with the revised discharges from the 13688LMR model, the delineation
discharges for the two one mile reaches from Beardsley Road to Union Hills Drive and from Union
Hills Drive to Bell Road are zero cfs (or essentially zero). Therefore, there is essentially no
floodplain along Reems Road from Beardsley Road to Bell Road. In addition, the Reems Road
discharge from Bell Road to Greenway Road downstream from the Sun City Grand project has been
reduced from 2541 cfs to 515 cfs.

Likewise, a reduction in flow rate would occur at each concentration point downstream from the
13688LMR model to the benefit ofdownstream property owners. However, the amount of reduction
would become less and less apparent farther away from Sun City Grand due to additional local
contributing areas. It should also be pointed out that discharges in the southern direction at all the
flow divert hydrograph steps along Bell Road adjacent to Sun City Grand have been reduced because
of the development, thus providing additional benefit to downstream properties.

STANLEY CONSULTANTS. INC.8

The flood discharge used in the original White Tanks/Agua Fria ADMS to delineate the upper-most
one mile reach of Reems Road floodplain from Beards-ley Road to Union Hills Drive was the
average of the two HEC-I discharges estimated at CPI08 and RI03. This discharge was 712 cfs.
The discharge used originally to delineate each of the one mile segments of the Reems Road
floodplain downstream from Union Hills Drive was the reach routed HEC-l discharge from the
upstream end of each respective reach. Therefore, the White Tanks/Agua Fria ADMS discharge
from Union Hills Drive to Bell Road was 1123 cfs and from Bell Road to Greenway Road was 2541
cfs. .' -_.

FG:dslApr049. wpdll3688

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



I
I

SUN CITY GRAND PROJECT

I REEMS ROAD FLOODPLAIN
REQUEST FOR LETTER OF MAP REVISION

I COMPUTER FILE NAMES AND DESCRIPTION

I FILENAME DESCRlPTION

13688HIA Stanley Hydrograph Model for Phase 1

I 13688HIA.OP Output for 13688HIA

I PHlRET Retention Basin Data for Phase 1

I 13688HIB Stanley Hydrograph Model for Phase 2

13688HIB.OP Output for 13688HIB

I PH2RET Retention Basin Data for Phase 2

I WTADMS.24 Original HEC-l Model by WLB Group

13688HIC Unmodified HEC-l extracted from WTADMS.24

I 13688HIC.OP Output for 13688HIC

I LMR.MCU Output from MCUHP2 for HEC-l Parameters

I
13688LMR HEC-I Model for LOMR Application

13688LMR.OP Output for 13688LMR

I
I
I
I
I FG:ds/AprlJ49. wpdll3688 9 STANLEY CONSULTANTS. INC.
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APPENDIX B: APPLICATION FORMS

1. Acknowledgment Letter from FCDMC
2. Local Floodplain Administration Forms (To be completed

and approved by FCDMC upon approval by FEMA)
3. FEMA Letter of Map Revision Forms



Sincerely,

BOARD OF DIRECTORS
Jan Brewer

Fulton Brock
Andrew Kunasek

Don Stapley
Mary Rose Garrido Wi !cox

FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street • Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
n (602) 506-5897

Re: FA98-034,Reemes Road LOMR
Del Webb, Sun City Grand

Upon federal approval, the District will recognize the revised floodplain per Article VIII of the Floodplain
Regulation for Maricopa County which we administer and enforce on behalf of the City.

April 28, 1998

Ron Nevitt,
Floodplain Management

Copy to: Scott Buchanan, P.E/~
Stanley Consultants, Inc.

Shirley Berg, Community Development Director
City of Surprise
12425 W. Bell Road, Suite DIDO
Surprise, Arizona 85375

The information being submitted is adequate for FEMA to begin their review. We recommend that the
appropriate City of Surprise official sign the acknowledgment form (MT-2 Form 1, Page 4) and forward the
application to FEMA.

We have reviewed the Letter of Map Revision (LOMR) application prepared by Stanley Consultants, Inc.,
on behalf of Del Webb Corporation to remove a portion of the official Reems Road Floodplain from the
FIRM maps.

Ifyou hav~_ anyqu<::sti~ns or_~fwe can be offurt~er ass.istance, pl~as~ let.rp.e ~<?~.

19 9
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FLOOD CONTROL D,STR,CT
of

Maricopa County

2801 West Durango Street. Phoenix, Ar.izona 85009

Telephone (602) 506-1501
Fax (602) 506-4601
n (602) 506-5859

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

I
I
I
I
I
I
I
I
I
I
I

WARNING AND DISCLAIMER OF LIABILITY

The Floodplain Regulation for Maricopa County, Arizona was adopted on
August 4, 1986 and amended March 23, 1987, April 06, 1988, September 18,
1989, September 03, 1991 and December 15, 1993. Its intent is to prevent
the dangerous and expensive misuse of floodplains in Maricopa County.

A Floodplain as defined in the Regulations is the areas adjoining the
channel of a watercourse including areas where drainage is or may be
restricted by man-made structures which have been or may be covered
partially or wholly by floodwater from the lOa-year flood.

Depending on the location of your property it could possibly be inundated
by greater frequency flood events (those occurring more often). A flood
greater in magnitude than the lOa-year flood could also occur.

The review your use has undergone is solely for the purpose of
determining if your application conforms with the written requirements
of the Floodplain Regulation for Maricopa County. It is not to be taken
as a warranty. Compliance with this Regulation does not insure complete
protection from flooding. The Floodplain Regulation meets established
standards for floodplain management, but neither this review nor the
Regulation take into account· such flood related problems as natural
erosion, streambed meander or man-made obstructions and diversions all
of which may have an adverse affect in the event of a flood. You are
advised to consult your own engineer or other expert regarding these
considerations.

I have read and understand the above WARNING AND DISCLAIMER OF
LIABILITY.

FA
I
I
I
I

Permit No. Owner or Agent Date



Applicant Statement (justification or hardship if variance; grounds for appeal):

APPLICATION TO FLOODPLAIN ADMINISTRATOR

BOARD ACTION CONFIRMED: ~~~~~-~~~--~----- Date -----
Floodplain Administration

Agency

"
Da t e :--",3~------=:~:..:=D~-t:j....:....looiQ~

Floodplain Administration

........

Date

( ) Coordinat ion,_"-- _

Flood Map: FIRM: Zone: _

BOARD OF REVIEW

Date

FLOODPLAIN ADMINISTRATOR

)Variance ()Appeal Supvr. Dist.:

Regulatory Flood Elevation:

) Elevation/Floodproofing Certification ( )404 ( )ADEQ

(Completed by Flood Control D~str~ct)

( ) Use Permit

ACTION TAKEN: Approved, _
Date

APPROVED subject to attached stipulations _

( )Warning/Disclaimer ( )Other _

Additional Documentation:

Map Date: BFE, _

Floodplain : _

FA, _

APPLICl>.NT SIGN.2..TURE: ~ >Vt:tJlg~~

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801 W. Durango Street, Phoenix, Arizona 85009

Telephone (602)506-1501 i Fax (602)506-4601

Assessor Book Nurnber: Map Number: Parcel Number: nlk7YlerOLl~

1/4 Section: Section: 21 - 32 Township: 4 N Range: I W
Consultant: ,2catt 5u.cho...liM t S~I~..j GrnSwti Phone No.: 9/2- 6500
Purpose of l>.pplication: I t2 CeRlQl/e. R.,uns rz.,~ f{fT1)()d~ fvm f!,ifclsfft1

RABJ -W &vI ecttJ.

(Completed by Applicant or Agent)

, Applicant :1fH1J~ C01lSU ItMTs, Inc Q71 bebcJf of Del Ir./ebb Deie/opne;f Co.
Mailing Address: 2229 fa>""" Lcyr1e1back Koo..d, Swfe /3Q I

City: PhcentX State AZ Zip 8'.>027
Phone Number: q /2 - 6500 Business Phone Number (if applicable): 9/2' - b5"oo
Property Addres s : ReeAr15 [oM ~ Bewds 1f0} !Good 7:n &,( t:a:d

I
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o Yes X{] No
DYes 0 No
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.FED~RAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067·0748 FEMA USE ONL Y

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Expires July 37, 7997

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of t.he burden esti mat.e and any suggestions
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C
Street, S.W., Washington, DC 20472; and to the Office ofManagement and Budget, Paperwork Reduction Project (3067-
0148) Washinlrton DC 20503.

1. OVERVIEW

1. The basis for this revision request is (are): (check all that apply)
DI Physical change

IX] Existing
o Proposed

o Improved methodology
~ Improved data
o Floodway revision

o Other

Explain

2. Flooding Source: Rainfall runoff

3. Project Namelldentifier: Sun City Grand Project Reems Roac,i Floodplain LOMR

4. FEMA zone designations affected: A
(example: A, AH, AO, AI-A30, A99, AE, V, VI-30, VE, B, C, D, X)

5. The NFIP map pane1(s) affected for all impacted communities is (are):

Com~unity Community '- ". ~. Map Panel Effective
No. Name Count.y State No. No. Date

EX: 480301 Katy,City Harris, Fort Bend TX 480301 00050 02/08/83
480287 Harris County Harris TX 48201C 0220G 09/28/90

040053 Surprise Town Maricopa AZ 04013C 1145F 4/15/88
040037 Maricopa County Maricopa AZ 04013C 1145F 4/15/88

6. The area of revision encompasses the following types of flooding, structures, and associated disciplines: (check all
thatappry) .

Types ofFlooding Structures Disciplines*

[]: Riverine 0 Channelization Kl Water Resources
o Coastal 0 LeveelFloodwall ~ Hydrology
o Alluvial Fan 0 Bridge/Culvert 0 Hydraulics
o Shallow Flooding <e.g. Zones AD andAH) 0 Dam 0 Sediment Transport
o Lakes 0 Coastal 0 Interior Drainage

U Fill o Structural
Affected by 0 Pump Station o Geotechnical
wind/wave action 0 None o Land Surveying

0 Yes 0 Channel Relocation o Other (describe)
0 No ~ Excavation

0 Other (describe)

o Ot.her(describe)
* Attach completed "Certification by Registered Professional Engineer and/or Land Surveyor" Form for

each discipline checked. (Form 2)

2. FLOODWAY INFORMATION

7. Does t.he affect.ed flooding source have a flood way designat.ed on t.he effective FIRM 01' FBFM?
8. Does the revised flood way delineation differ from that shown on the effective FIRM or FBFM

If yes, give reason:__N_1_A _

FEMA Form 81·89, OCT 94 .Revision Requestor and Community Official form MT-2 Form 1 Page 1 of4



5. COMMUNITY OFFICIAL ACKNOWLEDGMENT

3. PROPOSED ENCROACHMENTS

4. REVISION REQUESTOR ACKNOWLEDGMENT

12. Having read NFIP Regulations, 44 CFR Ch. I, parts 59, 60, 61, and 72, I believe that the proposed revision EJ is
o is not in compliance with the requirements of the aforementioned NFIP Regulations.

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

I
I

6. OPERATION AND MAINTENANCE

Does th'!"physical change involve a flood control structure (e.g., levees, floodwalls, channelization, basins, dams)?
DYes 0 No .

Ifyes, please provide the following information for each of the new flood control structures:
-'

15.

13. Was this revision request reviewed by the community ror compliance with the community's adopted floodplain
management ordinances? :tJ Yes 0 No' . .

14. Does this revision request have the endorsementorthecommunity?0Yes DNo (see attached letter from
/ FCDMC)

Ifno to either ofthe above questions, please explain: _

Please note that community acknowledgment and lor notification is required for all requests as outlined in Section 65.4
(b) of the NFIPRegulations.- , .

10. With floodways: N/A

1A. Does the revision request involve fill, new construction, substantial improvement, or other development
in the floodway? 0 Yes 0 No

1B. Ifyes, does the development cause the 1OO-year water surface elevation to increase at any location by more
than 0.000 feet? 0 Yes 0 No

11. Without flood ways:

2A. Does the revision request involve fill, new construction, substantial improvement, or other development in
the 1OO-year floodplain? G Yes 0 No .

2B. Ifyes, does the cumulative effect ofall development that has occurred since the effective SFHA was
originally identified cause the 100-year water surface elevation to increase at any location by more than
one foot (or other surcharge limit ifcommunity or state has adopted more stringent criteria)? 0 Yes QlIN0

If the answer to either Items 1B or 2B is yes, please provide documentation that all requirements ofSection 65.12 of the
NFIP regulations have been met, regarding evaluation ofalternatives, notice to individual legal property owners,
concurrence ofCEO, and certification that no insurable structures are impacted.

Attach copy ofeither a public notice distributed by the community stating the community's intent to revise the '.
floodway or a statement by the community that it has notified all affected property owners and affected adjacent
jurisdictions.

9. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP?
o Yes IX] No

Ifyes, attach a copy ofa lelter notifying the appropriate Slate agency ofthe flood way revision and documentation of the
approval of the revised flood way by the appropriate State agency.

Based on the results ofscheduled periodic inspections, appropriate maintenance of the flood control facilities

will be conducted by...;..- --;"~':"""":"-----------_-----
(entity)

Inspection of the flood control project will be conducted periodically by =~~-----_
enbty

_________.with a maximum interval of months between inspections.

to ensure the integrity and degree offlood protection of the structu~e.

A formal plan ofoperation, including documentation of the flood warning system, specific actions and
assignments of responsi bility by individual name or title, and provisions for testing the plan at intervals·
not less than one year, D has D has not been prepared for the flood control structure.

A.

B.

C.

Revision Requestor and Community Official Form MT-2 Form 1 Polge2of4
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7. REQUESTED RESPONSE FROM FEMA

17. Form 2 entitled, "Certification By Registered Professional Engineer and/or Land Surveyor" must be submitted.

The following forms should be included with this request if (check the included forms):

16. After examining the pertinent NFIP regulations and reviewing the document entitled "Appeals, Revisions, and
Amendments to Flood Insurance Maps: A guide for Community Officials," dated January 1990, this request is for
a:

o Dam Form (Form 11)

o Channelization Form (Form 6)

o Bridge/Culvert Form
(Form 7)

o LeveeIFloodwall System Analysis Form
(Form 8)

o Coastal Analysis Form (Form 9)

o Coastal Structures (Form 10)

rn Hydrologic Analysis Form
(Form 3)

o Riverine Hydraulic Analysis Form
(Form 4)

o Riverine /Coastal Mapping Form
(Form 5) .

8. FORMS INCLUDED

A letter from I<'EMA commenting on whether a proposed project, ifbuilt as proposed, would
justify a map revision (LOMR or PMR), or proposed hydrology changes (see 44 CFR Ch. I,
Pwts 60, 65, and 72).

A letter from l"EMA officially revising the current NFIP map to show changes to floodplains,
flood ways, or flood elevations. LOMRs typically depict decreased flood hazards. (See 44 CFR
Ch./ Parts 60 and 65.)

A reprinted NFIP map incorporating changes to floodplains, flood ways, or flood elevations.
Because of the time and 'cost involved to change, reprint, and redistribute an NFIP map, a
PMR is usually processed when a revision reflects increased flood hazards or large-scope
changes. (See 44 CFR Ch. I, Parts 60 and 65.)

Describe --

PMR

LOMR

Other:

CLOMR

Hydrologic analysis for flooding source differs from that
used to develop FIRM

Hydraulic analysis for riverine flooding differs from that
used to develop FIRM

The request is based on updated topographic
information or a revised floodplain or floodway
delineation is requested

The request involves any type of channel modification

The request involves new bridge or culvert or revised
analysis ofan existing bridge or culvert

The request involves a new revised leveelfloodwall
system

The request involves analysis ofcoastal flooding

The request involves coastal structures credited as
providing protection from the 100-year flood

The request involves an existing, proPosed, or modified
dam

___c.

__d.

•

•

_X__b.

•

___a.

D. . The community is willing, to assume responsibility for 0 performing 0 overseeing compliance with the
maintenance and operation plans of the --."....---, -'-- _

(Name)

flood control structure. Ifnot performedprotliptly by an own£!r other than the community, the community
will provide the necessary services without cost to the Federal government.

Attach operation and maintenance plans

•
•

I •
•
•

•

I'

I

I
I
I
I
:1
I
!I
I
I
I

o Alluvial Fan Flooding Form
(Form 12)

• The request involves structures credited as providing
protection from the 100-year flood on an alluvial fan

Revision Requestor and Community Official form MT-2 Form 1 Page 3 of4



'I
9. INITIAL REVIEW FEE

or
20. This request is to correct map errors, to include the effects ofnatural changes within the areas ofspecial flood

hazard, or solely to provide more detailed data. 0 Yes OCJ No

or
19. This request is for a project that is for public benefit and is primarily intended for flood loss reduction to insurable

structures in identified flood hazard areas which were in existence prior to the commencement ofconstruction of
the flood control project. 0 Yes Il9 No

I
I

I
I

I
I
I
I
I
I
I
I
I
'I

U Yes 0 No

Note: Signature indicates that the community
understands, from the revision requester, the
impacts of the revision on flooding conditions
in the community.

Signature of Community Official

Printed Name and Title of Community Official

City of Surprise, AZ
Maricopa County, AZ

Community Name

Date

[J Yes 181 No

Date
(602) 912-6500

Stanley Consultants, Inc.

Scott Buchanan, Principal Hydrologist

Signature of ReVision Requester

Printed Name and Title of Revision Requester

Company Name

Does this request impact any other communities?

Telephone No.

Note: I understand that my signature indicates that all
information submitted in support of this request is .
correct.

18. The minimum initial review fee for the appropriate request category has been included.

Initial fee amount: $ 4,300.00 flat review fee

Check or money order only. Make check or money order payable to: National Flood Insurance Program. If
paying by Visa or Mastercard please refer to the credit card information form which follows this form.

I
Ifyes, attach letters from all affected jurisdictions acknowledging revision request and approving changes to floodway,

ifapplicable. I
Note: Although a photograph of physical changes is not required,it may be helpful for FEMA's review.

I
I

Revision Requestor and Community Official Form MT·2 Form 1 Page4of4



PUBLIC BURDEN DISCLOSURE NOTICE

O.M.B. Burden No. 3067.0748 FEMA USE ONLY

ExpiresJuly37, 7997

Expiration Date: 3_-_3_1_-_9_9 _

(please print or type)

Basis for above statement: (check all that apply)

a. 0 Viewed all phases ofactual construction.

b. 0 Compared plans and specifications with as-built survey information.

c. rn Examined plans and specifications and compared with completed projects.
d. 0 Other _

__-=2;:.;;3'-- years experience in the expertise listed above.

Principal Hydrologist

Base upon the following review, the modifications in place have been constructed in general accordance with plans
and specifications.

I have ua prepared []J reviewed the attached supporting data and analyses related to my expertise.

!XJ have 0 have not visited and physically viewed the project.

In my opinion, the following analyses and lor designs, is/are being certified: hydrologic analysis reflecting
changes in watershed conditions, Le., land development with stormwater retention.

I have

FEDERAL EMERGENCY MANAGEMENT AGENCY
CERnFICAnON BY REGISTERED PROFESSIONAL ENGINEER

ANDIOR LAND SURVEYOR FORM

Registration No.__2_6....;S....;3_7 _

'riLle:__";;";;;;';;;';;='::;.li;,.;;;;';;;;'-=~;;;";;"~== ~ _

8. All information submitted in support of this request is correct to the best of my knowledge. I understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name:_--:G;;.;e;;.;o;.;r:;.;g...e;;..-;;.S;;,co.;;..;;t..;:;t...=B..;:;u..;:;c;.;;,;h;.;;a;,;;;n;.;.a;.;.n;;.;:,,,--,,p;..;.-=E;;;..'--__~-------_------ --- _
(please print or type)

7.

3.

4.

5.

6.

1. This certification is inaccordance with 44 CFR Ch. I, Section 65.2

2. I am licensed with an expertise in Civil Engineering (hydrology, hydraulics)
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)* structural,
geotechnical, land surveying.] ...

Public reporting burden for this form is estimated to average. 23 hour per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden, to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067- 0148), Washington, DC 20503.

I

I
I

I

I
I
I
I
I

I
I
I

I
I

Date

Type ofLicense Civil Engineer

ArizonaState

I
I

I

I
I

*Specify Subdiscipline

Note: Insert not applicable (NIA) when statement does not apply.
FEMA Form 81-89A. OCT 94 Certification by Registered Professional

Engineer and/or Land Surveyor Form

Seal
(Optional)

MT·2 Form2
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MT-2 Form 2

Seal
COptional)

a.M.B. Burden No. 3067.0748 FEMA USE ONL Y

Expires July 3 7. 7997

Expiration Date: _

PUBLIC BURDEN DISCLOSURE NOTICE

Date

Signa..... :! (i 14393 • '\ ~

~ R'CHARD B.~' I

Basis for above statement: (check all that apply)

a. 0 Viewed all phases ofactual construction.

b. 0 Compared plans and specifications with as-built survey information.

c. Gl Examined plans and specifications and compared with completed projects.
d. 0 Other _

__2_0 years experience in the expertise listed above.

Arizona

All information submitted in support of this request is correct to the best of my knowledge. I understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

I have

I am licensed with an expertise in _~C~iv~il~E~n_b;;;;.cr_in~e~e_r_in_g~ ~--~--~-----..,..----_
[example: water resources (hydrology, hydraulics, sediment transport, inter.ior drainage)* structural,
geotechnical, land surveying.]

FEDERAL EMERGENCY MANAGEMENT AGENCY
CERTlFICAnON BY REGISTERED PROFESSIONAL ENGINEER

ANDIOR LAND SURVEYOR FORM

State

Registration No.__..:l;.,;4.,;;;3...;:,9,;;;.3 _

Name:_...iR~l.lol·cw.!h..ua~r!..ld=-....B~. ...JH..uo""p~p""e...... __:~-__:---~-----------------
(please print or type)

'ritle:_-..:P:..;:r:...;o;..::j!",;e;;.;c:...;t~M:...;a:..;:n:...;a~gi/,,;e:...;r _:_:~-~~~~---- _
(plellSe print. or type)

8.

6. In my opinion, the following analyses and lor designs, is/are being certified: The stormwater retention
. facilities in SCG Phase 1 & 2 have been constructed in substantial conformance with

tne plans and specifications. .
7. Base upon the following review, the modifications in place have been construct.ed in general accordance with plans

and specifications.

4. I have 0 prepared rn reviewed the attached supporting data and analyses related to my expertise.

5. I f] have 0 have not visited and physically viewed the project.

3.

1. ;This certification is in accordance with 44 CFR Ch. I, Section 65.2

2.

Public reporting burden for this form is estimated to average. 23 hour per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden, to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project (3067- 0148), Washington, DC 20503.

*Specify Subdiscipline

I
Note: Insert not applicable (N/A) when s~~mentdoes not apply.

FEMA Form 81-89A. OCT 94 CertIfIcatIOn by RegIstered ProfeSSIonal
Engineer and/or Land Surveyor Form

I
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FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B. Burden No. 3067·0148 FEMA USE ONLY

HYDROLOGIC ANALYSIS FORM Expires July 31, 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 3.67 hours per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency,500 C
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-
0148), Washington, DC 20503.

Community Name: ""'C.,;;;i;.;;t....y---"'o_f---"'S""'u.,;;;r.p.,;;;r.,;;;i;.;;;s;.;;e.....,......;.;Ma=r-=i;.;;;c;.;;;o.p.,;;;a;.....;;C..;;;o..;;;u;.:;.:n:.=t....y _

Flooding Source: Rainfall Runoff to Reems Road
(One farm far each flaading source)

Project Name/Ident.ifier: Sun City Grand Project Reems Road FJ godpJ ajn LOME

1. HYDROLOGIC ANALYSIS IN FIS

!XI Approximate study stream (Zone A)
o Detailed study stream (briefly explain melhodology) _

2. REASON FOR NEW HYDROLOGIC ANALYSIS

o No existing analysis
[j Improved data (see data revision on page 3)

rn Changed physical conditions of watershed (explain) Recently constructed stormwater retentio

basins in Sun City Grand Project reduce or eliminate runoff discharge to Reems

Road.

o Alternative methodology ljustify why the revised model is better than model used in the effective FIB)

3. APPROVAL OF ANALYSIS

DEvaluation of proposed conditions (CLOMRs only) (explain) _

o Other-------------------------------------

Page 1 of7• MT·2 Form 3Hydrologic Analysis Form

'7"':"":'--;---;:-:----=---:-------------------------)Attach evidence ofapproval.

o Approval of the hydrologic analysis is not required by any local, State, or Federal Agency.

1!9 Approval ofhydrologic analysis, including the resulting peak discharge value (s) has been provided by the
appropriate local, state, or Federal Agency. (Le., Flood Control District of Maricopa County

Ifa computer program/model was used in revising the hydrologic analysis, please provide a diskette with the input
files for the 10-, 50-,100 - and 500-year recurrence intervals. N/A (see below)

Only the 1DO-year recurrence interval need be included for SFHAs designated as Zone A.

FEMA Form 81-89B, OCT 94
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..~ REVIEW OF RESULTS

Stream: Reems Road Floodplain '" ...~ .

Comparison of lOO-year Discharges

Location: Drainage area FIS(cfs) : Revised (cfs) :
(Sqmi.)

Beardsley Road· 0.37 286 6
Union Hills Drive 1. 93 11 58 0

Bell Road 7.00 2705 578

Note: When revised discharges are not significantly different than FIS discharges, FEMA may require a
confidence limits analysis on attachment Dat a later date to complete the review.

As is often the case with revision requests, only a portion of a stream may actually be revised or be affected by a
revision. Therefore, transition to the unrevised portion is important to maintain the continuity of the study. NFIP
regulations stipulate that such a transition must be ass·ured. What is the transition from the proposed discharges to the
effective discharges? Please explain how the transition was made (attach separate sheet ifnecessary)

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

FEMA does not normally revise NFIP maps solely due to insignificant flow changes where changes in 100-year water
surface elevation are less than 1.0 foot.

Is the new hydrologic analysis being developed solely to revise the flow values presented in the FIS (i.e. no changed

hydraulic conditions)? fXJ Yes 0 No

ATTACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE.

Ifyes, does the 100-year water surface elevation change by 1.0 foot or more?

Hydrologic Analysis Form

~ Yes 0 No

MT·2 Form 3 Page 2 of7
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5. HISTORICAL FLOODING INFORMATION

7. DATA REVISION

8. METHODOLOGY FOR NEW ANALYSIS

Please use the following table to list all the data and/or parameters affected by this request and identify them as
new data (New) or as revising existing data <Revised). (lfnecessary, attach a separate sheet.)

cfs

cfs

Data Parameter New Revised Data Source

rainfall - runoff 0 ~ Stanley plans

unit hydrograph 0 ~ Stanley plans

retention of runoff I!Q 0 Stanley plans

reach routing 0 ~ Stanley plans

flow split (diversion) 0 ~ Stanley plans

Data source can be from a Federal, State, or local government agency, or from a private source. Some State and
local governments may have less strict data requirements than Federal agencies, in which case the hydrologic
data may not be accepted by FEMA unless it is demonstrated that the data give a better estimate of the flood
discharge.

Attach documentation corroborating each data source (i.e., certified statement, report, bibliographical reference to
a published document). In the case ofa published document or a government report, providing copies of the cover
and pertinent pages may be helpful.

GagingStation: _

Drainage area at gage: mi2
Number ofyears of data: _

Location of nearest gage to project site (along flooding source or similar watershed; specify)
N/A

6. GAGE RECORD INFORMATION

Maximum peak discharge:

Location along flooding source:

Is historical data available for the flooding source? 0 Yes 1!9 No
Ifyes, provide the following:

Source ofinformation:

Second highest peak discharge:

o Statistical Analysis of Gage Records (use Attachment A)

o Regional Regression Equations (use Attachment B)

~ PrecipilalionlRunofTModel (use Attachment C)

o Other (specify; attach backup computations and supporting data) _

I
I
I
I
I
I
I
I
I
I
J
I
I •
I
I •

I
,

~
I
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I

*FEMA does not accept expected probability analyses for the purpose of reflecting flood hazard information in a
FIS.

GagingStation: ...... .:..-_

GageLocation(latitudeandlongitud~: ......_~

ATTACHMENT A: STATISTICAL ANALYSIS OF GAGE RECORDS

Ifany data is not available, indicate by N/A.

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

o No

DNo

o No

o No

o NoDYes

DYes

DYes

DYes

DYes

Revised:

o No

o No

DYes

DYes

FIS:

2. Homogeneous data .

3. Data adjustments .

4. Number of high outliers .

Lowoutliers .

Zero events .

8. Probability distribution used (justify

iflog-Pearson III was not used)

9. Transfer equations to ungaged sites

Ifyes, specify method

10. Expected probability* .

11.Comparison of results with other analyses .

Ifyes, describe comparison

5. Generalized skew .

6. Station skew .

7. Adopted skew .

N/A

1. Number ofyears ofdata .

Systematic .

Historical .

Attach analysis including plot of flood frequency curve.

Hydrologic Analysis Form MT·2 Form 3 Page 4 of7
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I
I
I
I
J
I
I
I
I
I
I
I
I

ATTACHMENT B: REGIONAL REGRESSION EQUATIONS

1. Bibliographical Reference: N/A

(Attach a copy oftitle page, table ofcontents, and pertinent pages including equationsJ
...

2. Gaged or ungaged stream:

3. Hydrologic region(s):
Attach backup map.

4. Provide parameters,. values, and source ofdata used to define parameters.

FIS: Revised:

5. Urbanized conditions calculations ......................... 0 Yes DNo DYes o No

6 Percent ofwatershed urbanization .........................

7. Is the watershed controlled? ............................... 0 Yes DNo DYes o No

8. Comparison with other analyses ........................... 0 Yes DNo DYes o No

If the answer to 5, 7, or 8 is yes, explain methodology in Comments.

Ifdata is not available, indicate by N/A.

Comments

Attach computation and supporting maps, delineating the watershed boundary and drainage area divides.

Hydrologic Analysis Form MT·2 Form 3 Page 5 of 7



ATTACHMENT C: PRECIPITATIONIRUNOFF MODEL

FIS: Revised

1. Method or model used: ...................................................................... HEC-l HEC-l
Version: ........................................................................................ 3.0 4.0

Date: .............................................................................................. June 1, 1988 Sept. 1990

2. Source of rainfall depth:
..... NOAA Atlas 2 nOAA p_tlas 2.. ...................... 0._ ......................................

3. Source of rainfall distribution: .. ...................................................... SCS Tyne II SCS Tyne II
..

4. Rainfall duration: .............................................................................. 74 Dour 24 hour

5. Areal adjustment to precipitation (%): ........................................ .. 99.3%@] sq . mi. 99.3%@] sq. mi.

6. Maximum overland flow length .' .......................... NtA N/A

7. Hydrograph developmen.t method: .. .............................................. Phoenix Valley Phoenix Valley
S-Graph S-Graph

8. Loss rate method: ............................................................ Ol ............... Green - Arnpt Green - Ampt

Source ofsoils information: ...................................................... SCS Soil Survey SCS Soil Survey

Source of land use information ................................................ Field Survey Field Survey &Pr)

9. Channel routing method: Normal Depth Normal Depth.. ..............................................................

10. Reservoir routing: .. ........................................................................... DYes KJ No ~Yes 0 No

11. Baseflow considerations: .................................................................. DYes Kl No DYes 0 No

Ifyes, explain how baseflow was determined:

12. Snowmelt considerations: .. .................................................................. 0 Yes ~ No DYes [] No

13. Model calibration: .................................................................................. 0 Yes ~ No D Yes tJ No

Ifyes, explain how calibration was performed

.
- .': .. ~.' .

14. Future land use condition: .. ....................................................................................................... IZJ Yes D No
Ifyes, explain why

Stormwater retention facilities are designed assuming contributing area is

completely developed.

NOTE: FEMA policy is to base flooding on existing conditions.
Ifdata is not available, indicate by NIA.

Attach precipitation/runoff model, hydrologic model schematic, curve number calculations, time of concentration
calculations, and supporting maps, delineating the watershed boundary and drainage area divides.

I
I
I
I
I
I

jectiol

I
I
I
I
I
I
I
I
I
I
I
I
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ATTACHMENT 0: CONFIDENCE LIMITS EVALUATION

Stream: _

N/A
Select one location for Confidence Limits Evaluation (describe location): _

crs

cfs

Page 7 of7

cfs

crs

MT-2 FOrm 3

Revised

________cfs

________cfs

___-----cfs
________cfs

5% limit

95% limit

25% limit

75% limit

_______cfs

FIS

______-'cfs

cfs-------
_______c.fs

(lO-year)

(50-year)

ODD-year)

(500-year)

50% Confidence Interval:

1% (1 OO-year) Flood Confidence Intervals

90% Confidence Interval:

If the value of the 1OO-year frequency flood in the
FIS is beyond the 50% confidence interval but
within the 90% confidence interval, does the 100-year
water surface elevation change by 1.0 foot or more? 0 Yes 0 No

An example ofconfidence limits analysis can be found in Appendix 9 of Bulletin 17B.

Hydrologic Analysis Form

0.2%

Discharges for selected location:

10%

2%

1%

Exceedance Probability

Attach Confidence Limits Analysis.

I
I
I
I,
I
I
I
I
I
I
I
I
I
I
I
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067·0748 FEMA USE ONLY

RIVERINE HYDRAULIC ANALYSIS FORM Expires July 37, 7997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project(3067-
0148), Washington, DC 20503.

Community Name: City of Surprise, Maricopa County

Flooding Source: Rainfall Runoff to Reems Road
(OM form for each flooding source)

Project Name/ldentifier: Sun City Grand Project Reems Road Floodplain LOMR

1. REACH TO BE REVISED

Downstream limit: .-,;B;;.;e:;.;;l:;.;;l;;......;;R.:.;o:;.;;a:;.;;d::..- _

Upstream limit: Beardsley Road

2. EFFECTIVE FIS

o Not studied

IX! Studied by approximate methods
Downstreamlimitofstudy O_l_i_v_e_A_v_e_n_u_e _

Upstream limit ofstudy --=B;.::e;.::a;.::r..;:d:.:;s;.;:l;.;:e:....y--:;;R:.:;o..;:a;.;:d:....- _

o Studied by detailed methods
Downstreamlimitofstudy ~

Upstream limit ofstudy ~

o Floodway delineated
Downstream limit of Floodway _

Upstream limit ofI<'loodway _

3. HYDRAULIC ANALYSIS

Why is the hydraulic analysis different from that used to develop the FIRM. (Check all that apply)

o Not studied in FIS

[]I Improved hydrologic data/analysis. Explain: Recently constructed stormwater retention basins

in Sun City Grand Project reduce or eliminate runoff discharge to Reems Road.

o Improved hydraulic analysis. Explain: _

o Flood control structure. Explain: ~-

rnl Other. Explain: No revision of the FIS hydraulic analysis was made or was necessary

because the revised runoff discharge rates are essentially zero:I
I FEMA Form .81-89C, OCT 94 Riverine Hydraulic Analysis Form MT-2 Form4 Page 1 of6



I
3. RIVERINE HYDRAULIC ANALYSIS FORM

Models Submitted

For areas which have detailed flooding:

Full input and output listings along with files on diskette (if available) for each of the models listed below (items 1,2,3,
4, and 6) and summary olthe source of input parameters used in the models must be provided. The summary must
include a complete description ofany changes made from model to model (e.g. duplicate effective model to corrected
effective model) At a minimum, the Duplicate Effective (item 1) and the Revised or Post-Project Conditions (item 4)
models must be submitted. See instructions for directions on when other models may be required..
For areas which do not have detailed flooding:

Only the IOO-year flood profile is required. A hydraulic model is not required for areas which do not have detaHed
flooding; however, BFEs may not be added to the revised FIRM. Ifa hydraulic model is developed for the area, items 3
and 4 described below must be submitted.
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Natural
o

Natural
o

Natural
o

Natural
o

Riverine Hydraulic Analysis Form

The corrected effective model is the model that corrects any errors that
occur in the duplicate effective model, adds any additional cross sections to
the duplicate effective model, or incorporates more detailed topographic
information than that used in the currently effective model. The corrected
effective model must not reflect any man-made physical changes since the
date of the effective model. An error could be a technical error in the
modeling procedures, or any construction in the floodplain that occurred
prior to the date of the effective model but was not incorporated into the
effective model.

3. Existing or Pre-Project Conditions Model

The duplicate effective or corrected model is modified to produce the
existing or pre-project conditions model to reflect any modifications that
have occurred within the floodplain since the date of the effective model but
prior to the construction of the project for which the revision is being
requested. If no modification has occurred since the date of the effective
model, then this model would be identical to the corrected effective or
duplicate effective model.

4. Revised or Post-Project Conditions Model

The existing or pre-project conditions modeI (or duplicate effective or
corrected effective model, as appropriate) is revised to reflect revised or post­
project conditions. This model must incorporate any physical changes to
the floodplain since the effective model was produced as well as the effects
of the project. When the request is for proposed project this model should
reflect proposed conditions.

5. Other: Please attach a sheet describing all other models submitted.-- /.

6. Hydraulic Analyses (Only ifHydraulic Models are not developed)

Please attach all calculations for the existing or pre-project conditions and
the revised or post-project conditions. Proceed to Form 5, ~Riverine/Coastal
Mapping Form".

Ifhydraulic models are not developed, hydraulic analyses for existing or pre-project conditions and revised or post­
project conditions must be submitted. All calculations must be submitted for these analyses. (See item 6 below)

1. Duplicate Effective Model Natural Floodway

Copies of the hydraulic analysis used in the effective FIS, referred to as the IX! 0
effective models (10., 50-, 100·, and 500·year multi·profile runs and the
floodway run) must be obtained and then reproduced on the requestor's
equipment to produce the duplicate effective model. This is required to
assure that the effective model input data has been transferred correctly to
the requestor's equipment and to assure that the revised data will be
integrated into the effective data to provide a continuous FIS model
upstream and downstream of the revised reach.

2. Corrected Effective Model



I
I
I
I

1.

4. MODEL PARAMETERS (from model used to revise fOO-year water surface elevation)

N/A because revised runoff discharge is essentially zero.
Discharges: Upstream Limit

IO-year

50-year

I DO-year

500-year

Downstream Limit

I
I
I

2.

3.

Attach diagram showing changes in 1OO-year discharge

Explain how the starting water surface elevations were determined__-::- _

Give range of friction loss coefficients (Manning's "N") Channel .

Overbanks .

Iffriction loss coefficients are different anywhere along the revised reach from those used to develop the FIRM,
give location, value used in the effective FIS, and revised values and an explanation as to how the revised values
were determined.

I
I
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Location Revised

I
I
I
I

4.

Explain: _

Describe how the cross section geometry data were determined (e.g., field survey, topographic map, taken from
previous study) and list cross sections that were added.

Were natural channel banks selected as the location of the left and right channel banks in the model?

DYes 0 No· Ifno,explainwhynot: _

5.

Riverine Hydraulic Analysis form MT·2 fOlm4 Page30f6



5. RESULTS (from model used to revise fOO-year water surface elevations)

4, MODEL PARAMETERS (Cont'd)

6. Explain how reach lengths for channel and riverbanks were determined:

Ifyes to any of the above, attach an explanation that discusses the situation and how it is presented on the
profiles, tables, and maps.
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foot

foot

fps

Page 4 of6MT·2 Form4Riverine Hydraulic Analysis Form

d. Are there any negeative surcharge values at any cross-section? 0 Yes 0 No
Ifyes, the floodway may need to be widened. Ifit is not widened, please explain and indicate the maximum
negative surcharge.

Floodway determination

a.What is the maximum surcharge allowed by the community or State? .

b. What is the maximum surcharge for the revised conditions? .

Specify location .

c. What is the maximum velocity? .

Specify location " .

J

i

Explain:

2. What is the maximum change in energy gradient between cross-sections? .

Specify location .

3. What is the distance between the cross-sections in 2 above? .

4. What is the maximum distance between cross-sections? .

Specify location

5.

1. Do the results indicate:
N/A because revised runoff discharge is essentially zero.

a. Water surface elevations higher than end pointsofcrosssections? 0 Yes 0 No

b. Supercritlcal depth? 0 Yes 0 No

c. Critical depth? 0 Yes 0 ~o

d. Other unique situations ' 0 Yes 0 No



6. REVISED flRMlFBfM AND fLOOD PROfILES

5. RESULTS (Cont'd)

Please attach a completed comparison table entitled: Water Surface Elevation Check (See page 6)

within ,feet (vertical).

Page5of6

DYes 0 No

MT·2 form4Riverine Hydraulic Analysis Form

Do tOO-year water surface elevations increase at any location?

Ifyes, please attach a list of the locations where the increases occur, state whether or not the increases are located
on the requestor's property, and provide an explanation of the reason for the increases. (For example: State ifthe
increase is due to {ill placed within the [loodway fringe or placed within the currently adopted [loodway limits)

Proceed to Riverine ICoastal Mapping Form

D. Attach a Floodway Data Table showing data for each cross section listed in the published Floodway Data Table in
the FIS report.

B. The revised floodway elevations tie into those computed by the effective FIS model, dowstream of the project at

cross section within feet (vertical) and upstream of the project at cross section _

C. Attach profiles, at the same vertical and horizontal scale as the profiles in the effective FIS report, sh~wing
stream bed and profiles ofall floods studied (without encroachment). Also, label all cross sections, road crossings
(including low chord and top-of-road data), culverts, tributaries, corporate limits, and study limits. Ifchannel
distance has changed, the stationing should be revised for all profile sheets.

N/A because revised runoff discharge is essentially zero.

A. The revised water surface elevations tie into those computed by the eJTective FIS Model (10-,50., 100-, and 500-

year), downstream of the project at cross-section within feet (vertical) and upstream of

the project at cross section within feet (vertical).

6. Is the discharge value used to determine the floodway anywhere different from that used to determine the
naturallOO-yearfloodelevations? 0 Yes 0 No

If Yes, explain:

7.

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



FEDERAL EMERGENCY MANAGMENT AGENCY

WATER SURFACE ELEVATION CHECK

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME /IDENTIFIER

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT

SECNO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEl2 SURO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO

L~
,

~Is,; ;

~""".. ,,'

,

COMMENTS:

N/A because revised runoff discharge is essentially zero.

"

1·1OO-year (natural) Water Surface Elevation 2·Encroachment (floodway) Water Surface Elevation 3·Surcharge Value

MT-2 Form 4 Page 6 of 6
of

Include all cross sections in the models between tie-in pointS:-Any interpolated values should be indicated in parentheses.
Sheet, _

- - -- -----------_ ... -
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APPENDIX C: WHITE TANKS / AGUA FRIA ADMS

Part A: Flood Study Technical Data Notebook
Appendix E (Partial): S-Graph Parameters
Approximate Delineation of Reems Road Hydraulic Calculations
Stanley Consultants HEC-l Model Output (13688Hl C)
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Due to the large amount of base data generated by this Area Drainage Master Study,
separate notebooks for each physical parameter calculated are supplied as appendices to
this report and will be referred to when discussing each parameter calculated.

The hydrologic methodology incorporated in the White Tanks/Agua Fria Area Drainage
Master Study (ADMS) utilizes the new "Hydrologic Design Manual for Maricopa County,
Arizona" dated April, 1990. This manual is a comprehensive compilation of technical
procedures for the estimation of rainfall-runoff which is used for the purpose of
designing and analyzing drainage facilities in Maricopa County.

The drainage area for the White Tanks/Agua Fria ADMS is approximately 220 square
miles with approximately 2/3 of the watershed draining to the Gila River and 1/3 of the
watershed draining to the Agua Fria River. The drainage area is bounded on the north
by McMicken Dam and Grand Avenue; on the east by the Agua Fria River; on the south
by the Gila River; and on the west by Dean Road and the White Tank Mountains.
Several incorporated communities are located within the study area including the Cities
of Avondale, El Mirage, Goodyear, Litchfield Park, and SW'prise; the Town of Buckeye;
Luke Air Force Base; and strip annexed areas of the Cities of Glendale and Phoenix.

Hydrologic parameters were calculated for each subbasin within the study area. The
WLB Group, Inc. created a worksheet utilizing the Lotus 1-2-3 program in which
subbasin parameters; such as flow length, slope, land use, soil type, vegetative cover,
and soil moisture condition, were used to calculate average Green-Ampt loss rate
parameters and lag time for each subbasin. These values were then input into a
computer program supplied by the Flood Control District of Maricopa County (FCDMC)
called MCUHP2 (Maricopa County Unit Hydrograph ProcedW"e 2) dated October 2, 1990.
This program calculates unit hydrographs based on the U.S. Army Corps of Engineers S­
graphs that were developed for the Phoenix Area. The program also creates HEC-l
input files that can be utilized within the HEC-l Flood Hydrograph Package computer
program created by the U.S. Army Corps of Engineer's Hydrologic Engineering Center.
The HEC-l program used for this study was the June 1, 1988 version and was acquired
directly from the U.S. Army Corps of Engineers Hydrologic Engineering Center.

185

3.2.1 Drainage Area Boundaries

3.2 PARAMETER ESTIMATION

3.1 METHOD DESCRIPTION

SECIlON 3: HYDROLOGIC ANALYSIS
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Prominent features located within the drainage area are the White Tank Mountains,
White Tanks Flood Retarding Structures #3 and #4, Interstate 10, interim Estrella
Freeway, Atchison Topeka and Santa Fe Railroad, Southern Pacific Railroad, Airline
Canal, Buckeye Canal, Beardsley Canal, Roosevelt Irrigation District Canal, Litchfield
Park Detention Facility, Dysart Drain, Tuthill Dike, Bullard Wash, Caterpillar Proving
Grounds, Case Proving Grounds, White Tank Mountain Regional Park, Agua Fria River,
and Gila River. (Refer to the attached 11" x 17" Study Area Map.)

Subbasins were delineated using 1" =400', 2-foot contour interval topographic mapping
developed for this study by Cooper Aerial and Western Air Maps. Also, aerial
photographs were used and field reconnaissance trips were taken to determine subbasin
boundaries that .were not readily apparent on the maps. Points of concentration that
were of particular interest were also used to define subbasin boundaries. Refer to the
following 11" x 17" Drainage Area Map. AI" = 4000' Drainage Area Map is also
provided with the hardcopy of the HEC-l model located in Appendix C under separate
cover.

186
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3.2.2 Physical Parameters

3.2.2.1 Unit Hydrograph Calculation: The Phoenix Valley 5-graph was
incorporated per instructions from the FCDMC to calculate unit hydrographs for use
within the HEC-l model. This, along with the use of Green-Ampt loss rate parameters,
forms the basis for calculating runoff hydrographs for each subbasin throughout the
watershed. The Phoenix Valley 5-graph was selected based on the criteria of being
applied to a large, mostly undeveloped watershed. The majority of the watershed is in
agricultural uses with a lesser degree of desert and mountainous terrain and even fewer
areas of urban development.

The Phoenix VaHey 5-graph was developed by the U.S. Army Corps of Engineers and can
be found in "New River and Phoenix City Streams, Arizona, Design Memorandum No.2,
Hydrology, Part 1", U.S. Anny Corps of Engineers, Los Angeles District, October, 1974.

The MCUHP2 program uses the Phoenix Valley 5-graph to calculate unit hydrographs.
Input requirements for MCUHP2 include basin area, basin lag, and Green-Ampt loss
rates.

A number of variables are involved in calculating loss-rate parameters for the Green­
Ampt method. The "Hydrologic Design Manual for Maricopa County" describes the
steps involved in calculating these parameters and this manual is available from the
Flood Control District of Maricopa County upon request. It would be repetitive and
cumbersome to relate all of the details involved in this procedure and it is left up to the
individual to acquaint themselves with this methodology and to refer to the manual
during the following description of procedures if the reader is not familiar with them.

The WLB Group, Inc. created a Lotus 1-2-3 worksheet to help reduce the amount of
hand calculations involved in developing the input parameters for MCUHP2. The
FCDMC has recently updated this worksheet and now includes it with the new
Hydrologic Design Manual for use by its consultants. The following steps were utilized
within the worksheet to calculate basin lag time and average Green-Ampt loss rate
parameters within each subbasin.

1. Measure flow path length and calculate elevation difference. This may be
broken down into incremental elements representing areas of the same
hydrologic properties and basin slopes.

2. The representative slope is then calculated according to the following formulas:

I =(U3 + HU·5 , where i =1, 2, 3, .••.n

and

LI, LZ' L3, etc. Incremental Lengths Along the Longest Flow
Path, Miles
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HI' H2, H3, etc. Incremental Elevation Differences for Each
Length, Feet

and representative slope is then calculated from:

Avg. S = (L + 1)2 ft/mi

where

L =Total Length of the Longest Flow Path
I = Value From Previous Fonnula

This average slope fonnula will take into account differences within a
watershed due to varying topographic situations and varying slopes. This
formula was taken from the "Hydrology Manual for Engineering Design and
Floodplain Management Within Pima County, Arizona". It should be noted that
"I" and "S" are usually calculated in feet and feet/feet respectively. But for
this study Li was computed in miles and, therefore, S is in feet/mile for use in
the lag equation that follows.

The lag for each subbasin is then calculated based on a formula created by the
U.S. Army Corps of Engineers (1974):

Lag =1.2 (L * Lea + SI/2)0.38

where

L =Length of Longest Watercourse, miles
Lca = Length Along Longest Watercourse, Measured Upstream to a

Point Opposite the Center of the Area, miles
S = Overall Average Slope of Longest Watercourse Between Headwater

and Collection Point, ft/mile

Note: To obtain the Lag Un hours) for any area, multiply the lag obtained from
the formula by iiI.OSO or 20ii.

ii =Visually Estimated Mean of the N (Manning's Formula) Values
of all the Channels Within an Area

4. The land use classification is then chosen along with an estimated percentage of
vegetative cover and percentage of impervious areas. If the impervious areas
are noncontiguous and undeveloped, only 50% of that impervious area is used for
calculation purposes as directed by the Flood Control District of Maricopa
County.
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Aerial photographs were used along with zoning maps to help classify areas of
differing land uses. (See the attached 11" x 17" Current Land Use and Zoning
Map.) The aerial photographs also helped to define the percentage of
vegetative cover in an area. Field investigation, along with numerous
photographs, also help document this procedW'e. (See Appendix D for typical
photographs of the area.)

The soil moisture condition for the calculation of DTHETA, and the surface
retention loss, lA, are based upon the land use type. For instance, irrigated
agricultural land is assumed to be in a saturated condition with a corresponding
surface retention loss of 0.50 inches, residential land is assumed to be in a
normal moisture condition with a corresponding surface retention loss of 0.12
inches, and desert land is assumed to be in a dry condition with a corresponding
surface retention loss of 0.35 inches. These parameters were directed by the
Flood Control District of Maricopa County. Refer to the "Hydrologic Design
Manual for Maricopa County" for a more indepth discussion of DTHETA.

The rate of hydraulic conductivity to bare ground hydraulic conductivity, CK, is
also a function of the percent of vegetative cover. This value was calculated as
an average value for each subbasin. Refer to Fig. 4.10 in the "Hydrologic
Design Manual for Maricopa County" and to Appendix E, Volum.e 6 of 15 for
examples of the parameter averaging.
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5. The next step was to planimeter areas of distinct soil classification within each
subbasin and input the percentage of area for each soil group into the
worksheet. This was accomplished by using Soil Conservation Service soil
survey maps created for Maricopa County. Subbasins were transposed on these
maps and distinct soil classification areas were then planimetered. Each soil
group has distinct values associated with it for cal~lation of the Green-Ampt
loss rate parameters. These parameters are then averaged based upon the
percentage of different soil classifications within each subbasin. Refer to
Appendix E, Volume 6 of 15, to see how parameter averaging is performed. The
following 11" x 1T' Hydrologic Soil Group Map shows locations of various types
of hydrologic soil groups within the study area.

6. The average loss rate values, along with basin area and lag time, are then used
as input into the FCDMC's computer program MCUHP2 to calculate a unit
hydrograph for the HEC-l model. This was done for each subbasin within the
watershed; the corresponding 5-graph Parameter sheets for each subbasin are
included under separate cover in Appendix E. This appendix also includes a copy
of the Soil Loss Rate Tables used in this study. A copy of the MCUHP2 input
data as backup documentation to verify that the data was input correctly is
located in Appendix F under separate cover.

3.2.2.2 Channel Routing: Channel routing throughout the watershed was
accomplished by using the normal depth (modified PuIs) routing procedure as outlined in
HEC-l. This method utilizes an eight point typical cross section along with an average
channel slope, channel length and typical Manning's n-values. The 1" =400', 2-foot
contour interval topographic mapping was incorporated to determine typical cross
sections and channel geometry.

Two iterations of the HEC-I model were run to calculate velocities in each routing
reach. Initially, velocities were assumed for each routing reach within the watershed.
After this initial model had been run, normal depth computations were performed to
estimate velocity for each routing reach utilizing the computed discharges. The
velocity estimates were based on a trapezoidal channel shape with an average Manning's
n-value for the cross section. The resulting velocity estimates were then used to
compute the number of steps for each channel routing reach. The number of steps was
set equal to (reach length + (average velocity x time interval)). The second iteration of
the HEC-l model was then run to produce the final discharges used in this study.
Channel routing parameters are located in Appendix G and Velocity Calculations are
located in Appendix H. Both of these appendices are under separate cover.
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3.2.2.3 Stage-Storage Discharge Parameters: Stage-storage-discharge tables
were created to model the numerous ponding areas located throughout the watershed.
These areas are typically comprised of ponding behind structures such as dams, roadway
embankments, railroad embankments or canal banks. Outfalls from these ponding areas
include culverts, bridges, and weir flow over the top of the embankment. A list of
existing drainage structures is located in Appendix I under separate cover and can also
be found in the HEC-l input documentation.

Ponding areas were identified using the 1" =400' topographic mapping. The stage­
storage data was computed by planimetering areas between adjacent contours and
computing average volumes associated with that area and depth.

Bureau of Public Roads culvert charts were incorporated to calculate outflow from
ponding areas where appropriate. The weir flow equation was used when flow
overtopped an embankment or overtopped a particular impoundment. Stage-Storage
Discharge tables can be found in Appendix I under separate cover.

3.2.2.4 Diversions: Numerous diversion tables were also incorporated
throughout the watershed. This was due to the fact that a majority of the watershed is
fairly flat with no well defined channels to contain the runoff. Consequently, flooding
in the study area is characterized by wide, shallow flow paths which are easily diverted
along man-made obstructions, such as railroads and inigation canals.

Agriculture is the predominant practice throughout this area and fields are separated
by major mile, half-mile, and farm access roadways. These roadways, along with
irrigation canals, tend to pond water at the southeastern comer of the fields. From this
point, flows break over the intersection of the two roads and will either continue east
at the capacity of that particular road, flow overland to the southeast spreading out
into another agricultural field, or flow south at the capacity of that road. It is not
uncommon to have a three-way split at these locations.

These types of diversions were calculated by taking a cross section upstream along the
centerline of each major road and computing weir flow as it applies to each diversion.

A second type of diversion, using the same cross section method along the centerline of
the road, was to model the flow with a normal depth calculation. This was used when
weir flow was not applicable at an intersection.

The third type of diversion usually involved a culvert analysis. If an embankment was
present and the culvert capacity was exceeded, a diversion would take place above a
certain limiting elevation. This diversion was calculated using either weir flow or
normal depth methodology depending on the situation.
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Finally, the foW"th type of diversion would take place at a canal bank. Diversions were
calculated by weir flow if the flow was to cross over the top of the canal bank and
continue downstream or by nonnal depth methods if the flow was diverted along the
upstream bank of the canal. Diversion tables can be found in Appendix I, under
separate cover, and the Drainage Area Map identifies where diversions take place in the
watershed. Each diversion is distinctly labeled except for the diverts associated with
subbasins 43 and 43-1 through 43-8 - where space limitations on the Drainage Area Map
required their exclusion. Refer to the exhibit on the following page for an enlargement
of this area.

3.2.2.5 Hydrograph Combinations: The HEC-l model for the White Tanks/Agua
Fria ADMS was set up so that the area associated with each hydrograph combination
was directly input into the model. The criteria to be followed, as directed by the
FCDMC, was to hand calculate the total area that would be contributing to any given
concentration point. Diversions were assumed to be contributing the whole area to the
next concentration point, therefore, the corresponding area assigned to each
concentration point would correspond to the total area of all subbasins that drain, either
partially or fully to that point. The calculated areas were checked thoroughly by the
FCDMC and concurrence was reached for the areas submitted on the HEC-l model.
This procedure was undertaken because the HEC-l model assigns an area of zero to the
diverts and carries that area to the next concentration point. Because rainfall depth
decreases with increases in drainage area, the zero area associated with the diverts
would, in some instances, result in overestimating peak discharges.

3.2.2.6 Manning's N-Value Documentation: Manning's n-value detenninations
for subbasins and routing reaches within the watershed were made based on field
reconnaissance, aerial photographs, picture documentation, and sound engineering
Judgement. Typical "n" values were designated for agricultural areas, n = .12, and urban
areas, n =.03, and these values were mutually agreed upon by The WLB Group and the
FCDMC. Desert and mountainous areas have varying "n" values ranging from .03 to .20
and were incorporated based on the hydrologic conditions of that subbasin. Picture
documentation of typical basin "n" values and channel and overbank "n" values are
presented in Appendix D, under separate cover.

3.2.3 Statistical Parameters

No statistical analysis was perfonned with the White TankslAgua Fria ADMS as stream
gage data is not available in this area.

It should be pointed out, however, that the Phoenix Valley S-graph used to compute the
unit hydrographs is based on a statistical analysis of streamflow in and around Maricopa
County (U.S. Anny Corps of Engineer, 1974).
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3.2.4 Precipitation

Precipitation data for the White Tanks/Agua Fria ADMS was developed from criteria as
presented in the "Hydrologic Design Manual for Maricopa County". Initially, The WLB
Group was instructed to use the lOa-year, 6-hour storm to compute peak discharges.
This, along with a new depth-area reduction curve designed for Maricopa County and 6­
hour rainfall distribution patterns based upon drainage area, was incorporated into the
lOa-year model.

Sensitivity analyses were then run and tested against the lOa-year, 24-hour storm. The
24-hour storm gave larger peak discharges as the area contributing to a watercourse
increased. These discharges also increased uniformly downstream, whereas, the 6-hour
storm did not.

The 6-hour storm produced larger peak flows for smaller watersheds (approximately .5
square miles or less), but, as the size of the area increased, the peak flows would, in
some cases, decrease in a downstream direction. This was due to the sharp increase in
rainfall intensity associated with the rainfall distribution patterns for small drainage
areas. This discrepancy was the reason that the lOO-year, 24-hour stonn was chosen to
model the watershed and to ultimately delineate the lOO-year floodplains.

Precipitation amounts were developed for different return periods and frequency storms
using the procedure stated in the "Precipitation-Frequency Atlas of the Western United
States, Volume VIII - Arizona, NOAA Atlas 2," published by the National Weather
Service's National Oceanic and Atmospheric Administration. This data is presented in
Appendix A in the back of this report. Depth-area reduction of point rainfall was also
taken from a graph in NOAA Atlas 2 since the 24-hour stonn was used, and the Soil
Conservation Service Type II rainfall distribution pattern was used to distribute the
rainfall data accordingly.

3.2.5 Gage Data

No stream gages are located in the study area.

3.3 CALIBRATION

Due to the lack of stream gages or precipitation data in the study area, it is difficult to
calibrate peak discharges computed in the HEC-I model. However, a few previous
studies have been perfonned on an isolated basis in different areas of the watershed.
The new discharges were compared to the previous values to ascertain whether the
results seemed reasonable. The reports and hydraulic analyses that WLB compared its
results to are listed as follows:



3. "Flow Estimation to Camelback and Dysart Roads", by Boyle Engineering
Corporation, April, 1988.

2. "Conceptual Drainage Report for Litchfield Park Detention Facility", by Coe
and Van Loo, June, 1989.

1. "A Hydrologic Analysis of the White Tanks Flood Retarding Structures #3 and
#4", by the Flood Control District of Maricopa County (FCD), October, 1989

These discharges are reasonably close and the differences may be attributed to FCD's
rainfall amount of 4.20 inches versus WLB's amount of 4.0 inches. Also, FCD used the
SCS Curve Number Loss Rate while WLB incorporated the FCD's new methodology
which incorporates Green-Ampt loss rate parameters. Also, a 15 minute time interval
was used in the FCD study while a 5 minute time interval was utilized in this study.
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5830

FCD
7640

FCD
100-Year, 24-Hour
4.20 In.
15-Minute
SCS Curve Number
SCS Type II
None
COE Phoenix
Mountain $-Graph
SCS Unit
Hydrograph
Nonnal Depth
Kinematic Wave

Discharges, CFS

6026

WLB
6649

WLB

Normal Depth

100-Year, 24-Hour
4.03 In.
5-Minute
Green-Ampt
SCS Type II
NOAA Atlas II
COE Phoenix Valley
S-Graph

Inflow to White Tanks
F.R.S. #4

INPUT PARAMETER COMPARISONS

COMPARISON OF DISCHARGES

Routing Method

Location
Inflow to White Tanks
F.R.S. #3

Hydrologic Parameters
Stonn Frequency and Duration
Rainfall Amount
Tabulation Interval
Loss Rate
Distribution Pattern
Areal Distribution
Hydrograph Development
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4. "Hydrologic Evaluation, Litchfield Park Dam, Maricopa County, Arizona", by
Dames & Moore, January 1986.

5. "Conceptual Master Drainage Report for Litchfield Park Development Master
Plan", by Coe & Van Loo, September 1989.

6. "Arizona Department of Transportation Interstate 10 Plans, Ehrenberg ­
Phoenix, Maricopa County 1-10-2(34)," September 19, 1985.

Again, these differences can be attributed to modeling techniques and WLB performed a
HEC-2 analysis on Dysart Drain to better approximate th~ actual capacity of this
facility and the corresponding breakout flows. Also, WLB had 1" = 400', 2-foot contour
interval mapping to better estimate diversions and to delineate the watershed with
greater precision.
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960

N/A

D&M
1031

D&M
100/24
3.90 In.
N/A
SCS Curve
SCS Type II
N/A
N/A

Boyle
525

717

~
100/24
3.77 In.
IS-Min.
SCS Curve
SCSTypeII
None
SCS Unit
Hydrograph
Kinematic

953

CVL
769

1049

WLB
959

WLB ~

100/24 100/24
4.03 In. 3.75 In.
5-Min. lo-Min.
Green-Ampt SCS Curve
SCS Type II SCS Type II
NOAA At. II None
COE Pbx. SCS Unit
Valley 5-Gr Hydrograph
Norm. Depth Kinematic

COMPARISON OF PEAK DISCHARGES

At Camelback and Dysart Road

INPUT PARAMETER COMPARISONS

Location
At Litchfield Park
Detention Facility

Routing Method

Hydrologic Parameters
Storm Frequency &. Duration
Rainfall Amount
Tabulation Interval
Loss Rate
Distribution Pattern
Aerial Distribution
Hydrograph Development
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The differences here are attributed to different storm durations and associated rainfall
amounts, different subbasin divisions, a more intense scrutiny of diversions throughout
the watershed, a HEC-2 analysis of Dysart Drain, and use of 1" =400', 2-foot contour
interval mapping over the entire watershed.

A number of sensitivity analyses were also performed to test the assumptions of
hydrologic moisture condition and vegetation cover in the agricultural areas. Models
were developed assuming fallow field (not planted) with the three different soil
moisture conditions - saturated, normal and dry. These three moisture conditions were
also used with a fully vegetated condition model. After reviewing these analyses, the
FCDMC directed us to use the fully vegetated field in a saturated condition for
agricultural areas in the watershed. It was understood that some areas would be fallow
in a dry condition, vegetated in a normal ordry condition; etc., but the directed
assumption gives an average condition without being too conservative or too under­
conservative.

Location CVL WLB ADOT
At Reems Road & Northern Ave. 1001 2347
Divert E. at Reems Rd. & 300 812

Northern Ave.
Remainder Flow to the S. at 701 1536

Reems Road and Northern Ave.
At Camelback Road and Bullard Wash 2941 4243
At RID Canal and Bullard Wash 3585 4703
At Bullard Wash and 1-10 * 5319 Upstream 5000 Upstream

4450 Downstream
At RID Canal and 1-10 1347 826

* Not Computed

N/A

ADOT
100/3
2.92 In.
N/A
SCS Curve #
N/A
None
SCS: Part [(

CVL
100/6
3.15 In.
10-Minute
SCS Curve #
SCS Type II
None
SCS Unit
Hydrograph
Kinematic Wave

WLB
100/24
4.03 In.
5-Minute
Green-Ampt
SCS Type II
NOAA Atlas [(
COE Pbx. Valley
S-Graph
Normal DepthRouting Method·

INPUT PARAMETER COMPARISONS

COMPARISON OF DISCHARGES

Hydrologic Parameters
Storm Frequency and Duration
Rainfall Amount
Tabulation Interval
Loss Rate
Distribution Pattern
Areal Distribution
Hydrograph Development
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Also, an analysis was performed to detennine if the numerous small agricultural
reservoirs in the study area should be incorporated in the model. A typical agricultural
reservoir was modeled and the results convinced the FCDMC that the storage would be
filled during the early part of the storm before the peak arrived, therefore, these
reservoirs would not be modeled. Another factor in the decision to not include the
reservoirs is that there is no guarantee that they would not be filled in by the farmer or
filled with sediment during the storm.

3.4 SPECIAL PROBLEMS/SOLUTIONS

The very nature of the watershed in the White TankslAgua Fria ADMS, with vastly
differing hydrologic elements, tends to lead to modeling problems.

Initially, the watershed was separated into the following four distinct regions.

1. Watershed draining to White Tanks Flood Retarding Structure #3.
2. Watershed draining to White Tanks Flood Retarding Structure #4.
3. Watershed north of Dysart Drain and Northern Avenue.
4. Watershed south of Dysart Drain and Northern Avenue.

This was done to facilitate the FCDMC's review process and to allow the WLB Group to
work on different regions while one was in for review.

This worked reasonably well as volumes of base data were generated in this study. The
model was then joined together to create one complete hydrologic model of the entire
watershed.

Two future conditions were assumed to be in place for the existing condition model.
These assumptions were that the interim Estrella Freeway and Camelback Channel
would be in place by the time the study was finished. The interim Estrella Freeway was
assumed to collect flows along the west side of the roadway and pass these flows
through at either at grade crossings or under the road in culvert crossings. For ease of
modeling these were assumed to take place at major mile intersections although some
flows may cross over or under at various locations between the intersections. The
reason this assumption was made was based on the fact that these flows would
eventually collect at the next major mile intersection to the southeast as overland flows
naturally collect there now. This assumption was also used along the railroad at Cotton
Lane.

The Colter Street Channel will be built by the Maricopa County Department of
Transportation along an alignment of Coter Street which is approximately 1/4 mile
north of Camelback Road. A Camelback Road alignment was assumed for this HEC-l
analysis which results in slightly larger flows, but does not compromise the integrity of
the model. Flows will be collected in the channel from Litchfield Road and along
inflow points to the east and are then conveyed to the Agua Fria River.
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The Dysart Drain (also known as the Luke Air Force Base Drainage Channel) is located
north and east of Luke Air Force Base and was modeled by a HEC-2 split flow analysis.
Subsequent breakout flows were then incorporated into the HEC-I model. Many
iterations were required for this analysis to compute final diversion tables for the HEC­
I model.

To make the HEC-I model a complete unit, it was necessary to route flows around the
edge of the watershed in the Agua Fria River and Gila River. Since these are both very
wide rivers, the assumption was made to route flows in a 1000 foot wide trapezoidal
channel with representative Manning's n-values. The calculated flows are insignificant
in comparison to the 100-year flow on the Agua Fria River and the Gila River.

As mentioned previously in this report, numerous diversions and ponding areas were
modeled in the White Tank!Agua Fria ADMS. The procedures for modeling these areas
are described in section 3.2.2. Of special note are the diversions located at the
intersections of Olive Avenue and Beardsley Canal and Northern Avenue and Beardsley
Canal. These diversions were modeled previously by the FCDMC in a report entitled "A
Hydrologic Analysis of The White Tanks F.R.s #3 & #4". This data was incorporated in
the HEC-l model and into the subsequent HEC-2 analysis•

3.5 FINAL RESULTS/COMPUTER MODEL

The final results of the HEC-I model are presented In numerical order in the Runoff
Summary on the following pages. This Is the same Runoff Summary generated by the
HEC-I model but it has been rearranged Into numerical order for ease of locating
discharges. Final output for the HEC-I model Is located In Appendix C,under separate
cover, and another copy of the numerical Runoff Summary Is included as well.

Four operations are shown in the Runoff Summary. These are respectively:

A) Runoff hydrographs for each subbasin.
B) Intermediate and final concentration points for combined hydrographs.
C) Diversion hydrographs.
D) Storage routing routines through reservoirs or ponding areas.

Routed flow discharges and returned diversion flows are not shown in this table. The
HEC-l output should be referred to if these discharges are reqUired.

A note about the naming sequence of different operations in the HEC-l model. Runoff
hydrographs are designated as a number, combinations of numbers, or combinations of
numbers and letters, ie, 41, 41-1, 41Al.
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Final concentration points have the designation CP followed by the watershed number
where that particular concentration point is located. Intennediate concentration points
are designated as IlCP or 11, 21, etc; again, followed by the subbasin number.
Concentration points combined in the Agua Fria or Gila River are· designated as RCP
followed by the subbasin number. It should also be mentioned here that routings in the
river reaches are designated as RR standing for river route.

Diversions are designated by D, DI, ID, 2D, etc. Storage routing through ponding areas
or reservoirs is designated by SR with the one exception being the storage routine
behind WT#4 which was inadvertently called RS47. Otherwise, these naming schemes
stay consistent throughout the model.

Due to the nature and differing hydrologic regions of the watershed, it is difficult to
put the model together in a systematic order. The model, therefore, is very complex
and difficult to follow. A HEC-l Key Map was created that breaks out the order in
which the model was created. Distinct groups of subbasins make up a hydrologic area
that drains to a common concentration point. These areas are numbered and have a
corresponding tab in the HEC-l output hardcopy so that it is easier to identify certain
areas within the model that are of particular interest. The key map is located in the
front of Appendix C where the HEC-I hardcopy is located.
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!'lao 'j. GF Soil
J'(li~ Ar'ea Senes

3gP. 34.0 1- Gilmarl
;r'B -13.0 :' Tremarlt
Mp 15.0 ~ MOhall
RbA 12.0 ~ Rillitc.
Bs 1~. (; ~ Brios
Tdi 5.0 1- Trernarlt
:'l\t" 3.(j ~ MClha~1

Ck =:.0 for sar~ &sandy lc~m, =Weigted average Ck for others••••••• fig 4.1

:

0.74

Lea =

Wei£ht.Av
--------------------------------------------------------------------------------------------------------

DRL

LaM
Symbol

Area = 0.15sq.mi

Flow path
inc. (mil

SUBBASIN It : 101
I
I,

I
I
I,
I,
I
I
I
I
I
a
I
I
I
I,

I
I



o.

DTl-l.ETA
cor,dit.

Dry
Satur•

Lag

0.17

0.12

.,.., ....-,
"tC..lL.

0.05

,. ,•. r:
c....,iJ

iird ilflihri (iflihr) cr'oos 'j.

Ck

1.34 0.071

~ • 4

.i. ~!

1.89

41. (I

20.0
90.0

RTIMP is takerl 50'/. clf RClcl<ouicr'clps
for noncont.guous uncevelopEo areas

0.0

0.21

XKSAT

Av.slope :(SUM(Li)/!)A2

Av. Veget
RTIMP 10 cvver 10

50'f,RcICk­
5(1'f,Rock-

PSIF

5.05

DTMETA DihEiA DiME~H

(d'ry) (r,ormal) (saiur'. i

IA
(in)

0.40

0.35
0.50

20.0 ft/mi

42.72 mir!

DiHETAIA

0.40 . 0.20

ieiltur'al dass
(major componetsl

INPUT VALUES rOH ( MCUMP 2 }PROGRAM

--- ------------------------------------------------------------------

At'ea

0.51

Sedl
Series

Ii
(lIi"3/ft)".5

S-GRAPH PARAMETERS

0.224

1.00 mi
0.45 rai

Lag =

Desert range,Flat slopes
Agricultural (tillea/irrig.fieid)

Lartd use/lar~ classif.
(Tables 4.1 &5.1)

'/. OF
Area

100 'f,

70 '/.
30 '/.

10
Area.

ElevatioYl
irre. (ftl

20.0

45.0 '/. of ill:

0.51 sq.rai

Larld type wei~nted DinE7A = 0.20

SUBBASIN It

------------------------------------------------------------------------ ----~-------------------------------

-----------------------

Gi£~ & AMPT LOSS RATE PARAMETERS

!"Io 53.0 " illc.hall Clay Lela/a 0.2& O. Ib O.()(, 0.05 0.07 O.l'

irB 12.0 '/. Tremant Sartdy Clay Loara O.3~ 0.21 0.00
...-."", 0.35 O.tJ. '::1

~eB b.O '/. Perryville Sarldy Loam 0.35 ~}.25 0.0(1 0.3'3 0.39 0.
GgA b.O '/. Gil!4an Le.am 0.35 o .-.r: 0.00 c' 'jl: 0.34 0... .:.~ J. ~.J

Es b.O '/. Estrella Loaru 0.35 0. c.'5 0.00 0.25 0.34 O.
ilIr 5.0 l Meehall Clay Loam 0.25 0.15 O. (!o 0.05 0.07 O.
Lb 5.0 ~ La·...een LOaM 0.35 o ~,r: 0.0(1 0.27 0.3& 0..&:...J

PeA 3.0 '/. Perryville Samjy Loam 0.35 0.25 0.00 O.3B 0.38 O.
Ge 2.0 '/. Gilmar. ~elarn 0.35 O. ~'5 0.(1(1 0.29 0.39 O.
Cb 2.0 '/. Carrizo Loamy Sarlo 0.2:5 0.30 0. (;.) ...:,. 1. 51 O.~.......

Ck = 1.0 for sana &sanay loaM, : Weigted average Ck for others••••••• fig 4.1

t'iap
Ur!it

----------------------------------------------

:

1.00

---~--------------------------------------------------------------------------- ---------------------------------------------

WHITE TANKSJAGUA FRIA AIlPlS

._-_._-_._----------------------------------------------------------------_.

I..

Weight. A-...

DRL
AGR

Lca =

--------------------------

Larld
Symbcll

Area =

Flow path
irre. (llli)

SUBBASIN It : 102A

I

'I'
I,
I,
I
I
a
I
I
I
I
I
I
I
I
I
I



---------------------------------_.-----.--------------------------------------------------

o.

D7HETA
(x.IICEt .

SatUi".

O. :7

0.12

33.50

Ck

r '-'C'
o.t)..J

1. as 0.120

1.8'3

0.0

'30.0

90.0

RTIMP is taken 50'/. of Rockoutcroos
for r~rcontiguous undeveloped areas

0.0

0.29

XKSAT

Av.slope =(SUM(LiliI)"2

50'/.Rcck-

Av. Veget
RTIMP ~ cover ~

PSIF

6.05

-----_._-------------------------

0.00

0.50

0.50

._---------------------------------

0.0(;

Larld type wei gnte<l iiTiiETA = 0.0(1

IA OTHETA

0.50

INPL;T VALUES FQR ( ;.lCUIiP 2 ) PROGRA.'"

Av.Slope= 21.4 ft/Mi

Lag = 33.50 min

0.0'31

Ii
(llli"'3/ft)'"S

0.10

.-----------------------------------------------------------------------------------

Agricultural ItilledJirrig.fieldl

Lalld use/Lartd classi f.
(Tables 4.1 &5.1)

:02

s.O

Elevatiorl
irlc. 1ft)

100 '/.

100 '/.

~

Area

0.42 rni
35.0 ~ of (Ll= 0.15 mi

SUBBASIN ~

!lip 53.0 ~

:r'B 12.0 '/.
DeB 6.0 '/.
GgA 6.0 '/.
Es 6.0 '/.
Mr 5.0 '/.
Lo 5.0 '/.
PeA 3.0 '/.
Ge 2.0 '/.
::b 2.0 '/.

GREEN & AMPT LOSS RATE PARAMETERS

:-J\ap '/. OF
~nit Area

Ck =1.0 for sar~ &sandy loam, =Weigted average Ck for others••••••• fig 4.1

'Nei;nt.HV 100.0 ~

S-GRAPH PARAMETERS

wHITE THNKS/AGl.lA FRIA ADMS

0.42

L =
Lca =

AGR

-----------------
Weight.Av

LarJd
Syrnbc.l

Area = 0.1 sq.mi

Flow path
ire. (mil

SUBBASIN I : 102

I'
I
I
I
Ii
,I

I
I
I
I
I,

I
I
I
I
I
I
I
,I



I
I
I
I

SUBBASIN t

Area =

Flc<w path
inc. (mil

1.21

103

0.37 sq.mi

ElevatiQrl
irc. (tt)

41.0

WHITE TANKS/AGUA F~IA ADMS

S-GRAPH PARAMETERS

Ii
(llli'''3/ftl''.S

0.208

o.

Satur.
Dry

DTHETA
corldit.

l.ag

0.22

0.12
0.05

54.84

0. (1'39

4.33

Ck

1.Gb

1.89
1.11

0.0

0.(10

59.0

'30.0
20.0

RTIMP

RTI~P is taken 50'/. of Rockoutcroos
for noncontiguous undeveloped areas

Av.slope =(SUM(LiI/II A2

0.2'3

XKSAT

0.0

Av. Veget
RTrMP '/. cover '/.

50~Rc.ck­

SO~Rock-

PSIF

0.31

4.33

0.46

33.9 ft/mi

0.50
0.35

IA
(in)

64.84 roin

DTHETA:A

O.4fi

LarlC! type weighted Dr~-rA = 0.09

Aver'age values

Lag =

Av.Slope::

---------------------------------------------

INPU; VALUES FOR ( ~CUHP 2 }PRGGR~~

Area

0.37

GREEN &AMPT LOSS RATE PARAMETERS

1. 21 rni
0.61 lI1i

Agricultural (tilled/irrig.fieldl
Desert range, Flat slopes

La~d use/Lar~ classif.
(Tables 4.1 &5.11

:03

10(1 '/.

50.0 '/. of (U=

~ao ~ OF Sc,ii Text Ui'ai class DTf'£TA DTHETA DThETA p"'''- XKSA1 Ck*XKSAT R':d:~.,:".i\';:Ul"

uri1t Area Series (maJc,r cornpc.rtetsl (dry) (rlOy'mal I (satur. ) (irl) iirdhrl iifl!!wl c'r-ops :&

-----------------------------------------------------------------------------------------------------------------------------
~s 24.0 ~ Estrella Le·alG 0.35 o -.r 0.00 0.25 0.41 ',).,.:.~

~b 18.0 Of ~c.hall Clay :"'C'dill 0.26 0.1E. 0.00 0.0& 0.:0 ~J •"
Va 14.0 ,:: ValerJCia Sar~y LOa!l1 0.35 O.e'S O.(lO 0.37 0.37 ..,

I.J.

TrA 13.0 ~ Tt'emarlt Sarldy Clay Loalil 0.25 O.lb 0.00 0.09 0.15 u.
HbA 13.0 -;. Alline, Sarldy Loan 0.35 0, '-"5 0.00 0.39 0.3'3 O.
Mp 5.0 ~ Me'hall Clay \..oam 0.2b 0.:5 0.00 0.05 0.08 ".~..
Bs 5.0 'f, Brie,s Sar~y Loam 0.35 O. ~'5 (I. (I(I 0.46 0.4& O.
Tt~B 4.0 ~ Tt'eDliiTIt SarlC!y Clay LC.afa 0.31 o :" 0.00 0.27 0.45 i) •.... 1

fI!r 4.0 '/. JI',c.hall Clay LC<ilA 0.25 0.15 0.00 (J. (;~I O.OEl ,',
'..'.

Ck = 1.0 for sane &saney ioam, =Wei~ted average Ck for oihers••••••• fig 4.1

L =
Lea =

Larld '/.
Symbe.l Area

AGR 70 ~

DRL 30 ~

;.lei ght. A'"

,
I
I
I
I

'I
I.
I
I
:1
I
I
I
a,
I



I \raoHTE TANKS/HGUA FRIA ADMS

SUBBASIN t

Flc," path
irlc. (llil

104

Ii
(lIli ....3/ftV.5

S-GRAPH PARAMETERS

Elevatic<rl
irtC. (ftl

0.15 sq.mi=At'ea
I
I
I 0.56 9.0 0.140

L =
Lca = 50.0 :L of (U=

O.5b rai
0.28 rni

Av.Slope: 1&.1 ftJrai

Average values

.'.
'.'.".

Dry

~). 23

... ·-,e :-c. ;";
'... C._I '.', ~ .... ...•
O. '-." jt)Ci ...•
O. (/3 ." :(~ 0.
(. 05 u. OS 0,-.I.

O. 'C o. (,.; o.t},J

0.20

Krt

0.05

0.050

Ck

4.'33

1. 11

20.0

20.0

RTIMP 1S taken 501- of Rockoutcro~s

fo~ r~rtContiguous ijndevelo~ed areas

0.0

SO:LRc<ck-

Av. Veget
RTIMP:L cove~ :L

~~~£TA DTHETA DTHETA
(dry) (r,clr'ma:l (Satiii'.)

0.35

0.35

21.01 mirtLag =

LClaM 0.35 O.2~ (l.OO
Sartdy Clay LC'ii.itl 0.31 0.21 0.00
Sarldy Clay Loam 0.25 O.lS O.(lt)

Clay LOill8 0.26 0.16 I O.CK.!
Clay LOall 0.25 0.15 0.00

----
0.31

Textural class
(major cC~loonetsi

._--------------------
Gilr'larl
Tt'emar,t
Trelllarlt
iIIohall
Mohall

Sc,il
;er'ies

Desert ran£e,Flat slopes

Land use/Land classif.
(Tabies 4.1 &5.1l

4&. I) :L
26.0 10
12.0 10
12.0 10
4.0 :L

10 OF
Area

BREEN & Ai'llPT LOSS RATE PARAMETERS

-----------------_.

100 :L

100 ~

Weight.Av 100.0 ~

-------------------------------'--

Ck =1.0 fc~ sar~ &sandy lO~fi, =Weigted average Ck for others••••••• fig 4.1

GgA
TrB
TrA
flip
\Ill"

!'J'IGO

Ursie

Weight.Av

DRL

LarJd
Symbol

I
I
I
I
I
I
I
I
I

LarJd type weiy~ted DTHETA = 0.31

INPUT VALUES FOR ( MCUHP 2 )PROGRAM

----------------------------------- ---------------------
I SUBBASIN • Ar·ea IA DTHETA PSIF XKSAT RTIMP Lag

104 0.15 0.35 Ci.31 4.33 0.23 21.01

I



105

WHITE TANKS/AGUA FRIR ADMS

S-GRAPH PARAMETERS

T'..
(mi·"3/ft)".S

Elevatiol'1
inc. (ftl

,"
SUBBASIN It

I
_.-
Area :

I Flow path
inc. (mil

I 0.78 24.0 0.141

l :
Lea = 40.0 '/. ljf (Ll:

0.78 mi
o. 31 ~ai

Av.Slope: 30.8 ft/mi Av.slooe :(SUMlLilill"2

I
L.a; = 21. '35 min

I
Larld ~ Land use/land classif. IA
Symb1jl Area (Tables 4.: &5.l) lin)

--------
DRL 100 % Desert range,Flat slctpes 0.35

Av. Veget DTHETA
RT!MP '/. cover '/. Ck Kl'1 COl'idi t.

--------------------
50'/.Rcck- 20.0 1.11 0.05 Dt'y

RTI~P is taken 50'/. of Rockoutcroos
fc~' l'~r~ontiguous u~aevelooed areas

I
I

!,leight.A" 100 ~ 0.35

GREEN &AMP"'!" LOSS RATE PARAIEiERS

0.0 20.0 1.11 0.050

I Ck : 1.0 for sar~ &sanoy lo~n, : weigted average Ck for others••••••• fig 4.1

Average values

------------------------------------------------------_.---------------------------------------------------------------------

~a:, 'f.. ~~ Sc,il -;-extura: class DTHETA DTHETA DTHETA ""'T" X:",SP'"T Ck*XKSAT 1::IC~.Ot~..i.,i: 1';:1>;-

:1.,..';. !"\ •• - .- ,",_ .. ~ -- {maJol" cmnpc.nets) (dry) ll'lc.rrna l } (satut"'. ) (ird i ir:ihr-) iii'l/hrl ~r'i:i~s..... u.\,,· !"1n~~ ~t:T .. t::~ .'

~p 7(:. ~:~ '/. ~~tha~~ Clay LClarn 0.26 0.16 0.00 0.05 0.% ~).

'tt' 1 r. ~.\ 1- ~c.riall Clay !..,:,am 0.25 O. lS O.(l(J 0.05 O.OS O..;.-.;;,.'

Bt 8.0 '/. Bf~I:.S Sat"ldy Loaro o ~r: o ':I' 0.00 0.50 O. 5(~ ~)..~ ......
Tr-A 4.0 ;. Trelfiar,t Sarldy Clay Lcoam 0.26 0.16 0.00 0.0'3 0.10 0,

S~A 3.0 .- ~- , Lc.aili 0.35 o -jr: 0.00 r' ::'1:' 0.28 t'i
to iJl.mar, ....I ..' ..... .1 ....•

0.100.0'37.5B0.27~ei;ht.Hv ~00.0 '/.

---------------------------------------------------------------------

La~d type weighted DTHETA :

i--------------------------------------------------------- ---------------------------------------------

rs~u; '·)AL:J:S F8~ ~ ~eu;.!? ;: }?~BR~M
~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~

0.27

XKSATPSIFDiHETATf\.,..Are~SUBBASI~ 1t

I
I
I

:o~ 0.35 0.27 7.68 0.10 0.0

I



I ~HlTE ;ANKS/AGUA FRIA AD!'1S

SUB9ASIN 1I :

~:c~ ~at:,

ir:c. (mil

1-
I

Area = 0.77 sq.mi

ElevatioTI
im::. (ft)

S-8RAPH PARAMETERS

(:Ai"3/ft)·... 5
------------

I ~. 27 35.0 0.2.42.

I =
60.0 1- of (L) =

1.27 mi
O. 76 mi

Av.51c'oe= 27. b ft/rni

Lag = 37.87 miT.

-----------------------------------------------

--------------------

GR~~N ! AJ"IPT LOSS RATE PARAMETERS

nTWC"",'\
.L.i I'ta-,~

Dry0.05

0.050

Ck

20.0

RT~~P is taken 5010 of ~ockoutcro~s

for nvncc~t~g~ous lindevelo~ed areas

0.0

Av. '.Jeget
RTIMP ~ cc,ver 1.

0.35

0,35Desert range,Flat slooes

Land use/LaT~ ciassif.
(Tables 4.1 &5.l)

Wei~ht.Av

DRL

Lane ~

Symbol Area

I
I
I

C~ =:.0 for sar~ &san~y loam, =~ei~ted average Ck for others••••••• fig 4.1

o.

o.

O,2~

('\ 4 ti..... '.~

0.30
(l.GS

0.0'3

t'~ r·J:".••• '.':.1

0.05,). Of)
(1. (10

:).00
O. 15

0,25
0,21

0.25
0.26

0.35
0.26

(dry)
DTHETA

Average values

Clay Lc,am
~C'aJR

SaTIOY Clay :"'oam
Clay Lc.am
SaTlcy Clay :"c'aln

Textural class
(major cOffipone~s)

~a:. 1- fie Soill.J:

Ur:it Area Ser'ies

11'0 41.0 1- Mohall
GgA E'5.0 'f, Gi ImaT!
Tt'B 21.0 1- Tremarlt
i'Ir 8.0 'f, !'k'hall
TrA 5.0 .,. Tt'emarlt

I
I
I
I
I Weight.Av 1IXI.O' 0.29 0.:5

Land tyoe weighted DTHE~A = 0.2'3

!N~JT VALUES FO~ ( MCL~? 2 }O~OGRAM

I SUBBASIN ii Area IA DTHETA PSIF XKSAT RTIMP

I
106 0.77 0.35 0.25 5.&3 0.:5 0.0 -.... ,.,-

';;;,0,'

I
I



WHlrE TANKS/AGUA FRIA ADMS

SUBBASIN It :

Flc<w path
irlc. (rai1

I
I
I

Area =

107

O.bO sq.mi

Elevation
irt<:. iftl

43.0

S-GRAPH PARAMETERS
~~~'\t~

Ii
(mi"3/ftl".5

0.c."34

I L =
Lca :

i.55 mi
1.J.b.: 161

27.7 ft/illi

I
,-ag ; II.':'~ !lIln

I
I

:"aTtC

AGR
DRL

Area

75 ~

25 1.

~aTlc tise/~aTld classif.

Agricultural itilled/irrig.fieldl
Desert raTlge,Flat slopes

IA
11f11

0.50
0.35

Av. Veget DTHETA
1'1111'110' .,. CCI'ler .,. L.K KYI c~mdit.

---------------------------
50~Rock- 30.0 1.8'3 0.12 Sat tit'.

5O~RctCk- 20.0 1.11 0.05 Dry

RTIMP is takeTi 501. of Roc~outcroJs

for noncontiguous unceveloped areas

I
I

ioleignt.Av 0.46

GREEN &AMPT LOSS RATE PARAMETERS

C~ = 1.0 for sant &sancy loa~, ; Weigted average Ck for others••••••• fig 4.1

0.0 7':1 ~.... ,; L.70 0.103

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

Average values

I
I

~aQ " :.J; Se,i: Textu'f'al cias5 DTHETA DTiiETA DTr:ETA ...I,..· ...~
X~,SA~ Ckf.Xf.s.AT RCtc:y..(~utr';).L:'

Uriit At-ea Ser-ies (llIaJcir CC1h1OCIYtetsl (dry) ("(lOnnal) isatur. ) {iT,} ~ irdhr) (ifllh'r) cr(I~S
~

"10 41 (, 1- !I1clhall Clay loam 0,25 0.16 0.00 O. ~)5 0.08 .-,
~ ..... '.J.

GoA 37,0 " Gi:marl Lc,am 0.35 0.25 0.00 0.25 :.),42 O.
Ti'B 12.0 ~ irernant Sar.dy Clay loam 0.31 0.21 0.0(1 0.27 \45 O.
PeA 7.0 '/. ~erryville Sarldy LelarA 0.35 0. ~'5 O.O(l 0.38 0.38 O.
Ail 3.0 1. AQIJait Lc,arn 0.35 f\ .:.z: 0.00 0.2'3 el.4'3 t\........J

----------------------------------_.----------------------------------------------------------------------------------------_.

I
Weight.Av :00.0 ~ 0,31 0.00 ~ r~

.... 0'; ..:~. 2'3 ,",
'.).

USAT

------------_._-------------------------------------------
77.330.05.050.08

.--------------------------------------------------
O.4S

INPUT VALUES F~R { ~CU~p 2 }P~OG?A~

O.eO

Ar-ea

....~.. ~.' ;

I
I
I
I



I ~lTE TANKS/AGUA ~l(IA ROMS

DTHETA
cCtr,di t.Ck

RTIMP is taken 50-;' of Rockoutcroos
for noncontiguous undeveloped areas

Av. iJeget
RTIMP -;. ce.ver';'

0.50 50~Rc.ck- 30. (I 1.89 o !'j Satur'......
0.35 :.(l-;'ikoeK- 20.0 • t' 0.05 Dt'yi • .I.!

--------------------------------------
0.44 0.0 62.0 1.58 0.0'32

27.5 fi/mi

BS.52 miTI

GREEN &AMPT LOSS RATE PARAMETERS

S-GRAPH PARAMETERS

Ii
(lI1i A3/ft) .... 5

La5 mi
0.93 mi

0.352

Lag =

Land use/Lar~ classif.
(Tables 4.1 &5.1)

Agricultural (tilled/irrlg.field)
Desert range, Flat slopes

Elevatic,rl
irlC. (ft)

108

51.0

so -;.
40 1.

-;.
Ar'ea

0.79sq.fIli=

Weight.Av 100 -;.

=

1.85

Ck =:.0 for sa~d &sandy loam, =Wei~ted average Ck for others••••••• fig 4.1

Lca =

LarlC!
Symb,)l

AGR
DRL

Area

FIc,i'! path
i'flc. (fIli)

SUBBASIN It

I

I
I

I
I
I
I
I
I

Average val'les

DTHETA DTHEiA DirE7A
(dry) (rJOr'lllal) (satur·.)

(i, ::

o.

o.
O.

0....).

0.33
0.33

0.08
0.43

0.25

0.08

0.25

0.05

e.27

0.33

~S:F XKSAT CkfXKSAT ROCKout-
(in) (i"f!iht') (irl!lrr') 0":'05 ,:.

0.0(1

O. (!(l

(l.OO

0.000.2:
O.:~

0,16

0.c:5
0.25

0.29

(~. 3S
0.35

0.31
0.25
0.26

Sar~y Clay Loam
Clay Loam
Clay LealD
Sarldy Loam
lC'iiJll

Textural class
(major COMoc~~tS)

Soil
Series

Trernar!t
!'le.hall
Me.hal!
Arltho
Estr'e11a

25.0 ;.
21.0 -;.
:5. (I -;.

7.0 1-Es

TrB
Mr'
Mo
AbA

Ma!:i
L'r,i t

I

I

I

I

I

!NPUT VALUES FOR i ~CUHP 2 }PRQGRP~

------------------------------------------------------

85.52O. ;)

XKSA:PS!F

0.12

IA

0.44

ik'ea

loa

I
I
I
I



I WHITE TA.1IIKSJASUA FRIA AD!'lS

Lca :

1.42

Av.slooe =(SUM(~i)!I)A231.0 ft/rniAv.Slope=

(mi""3Jft) .... 5

0.255

S-GRAPH ?ARAMETERS

Ii

1.42 mi
lJ. 11 TIll

44.0

ElevatioTI
inc. (ft)

10'3

50.0 ~ CIt ILl=

0.85 sq.mi=

L =

Area

FiccH oath
irlc. (mil

SUBBASIN 11

I
I
I
I
I !..ag =

I
Land ~

Symbol Area
---------,----

Land use/Lar~ classif.
(Tables 4.1 &5.1)

------------------

IA
(iTs)

Av. 'Jeget
RTIMP ~ cover ~ Ck

DTHETA

Ck =1.0 for sard &sandy loam, =Weigted average Ck for others••••••• fig 4.1

GREEN &A~PT LOSS RATE PARAMETERS

---------------------'--~

Satllt'.0.12

0.120L 8'3

1.8'390.0

'30.0

RTIMP is taken 50~ of Rc~koutcroos

f e,r rlorlCc'Tlt i guous .urldeve1c,:·ec al"eilS

0.0

5(l~lk,ck-

0.50

0.50Agricultural (tilled/irrig.fieldl

100 ~Weight.Av

100 ~

I
I
I

Loam 0.35 o ,-.r
(~. 00 0.27 O.5~

,'\

.C..l '.~.
Clay Loam O. cOS 0.15 0.00 (t.05 0.09 "
Sarlcy Loara 0.35 0.25 0.00 0.3'3 0.33 O.
Clay Lc,am 0.26 O.Hi 0.00 ,", ..••e: O.OS ,',

V. ·~I ...l 0:,

Lc.alJl 0.35 0.25 0.00 0.25 0.47 ....
Clay Loam 0.25 O.lS 0.00 ~). Of. o. :: ::~.
Lc·am 0.35 0.25 (l.tiO 0.25 ').47 i).

SarlC!y Lc.ara 0.35 0.25 0.00 0.40 0.4(1 (1,

Loam v.~;, ~I.c;j V.Vl' U.C:~ 'J.47 .\
'.'.

Land type welg~ted DTHE~A =

I
I
I
I
I
I

~a~ ~OF Sc,i!
Urlit Area Series

Lb 21.0 ~ LaveeTI
~ 18.0 ~ Mc.hall
AbA 18.0 j Arltho
!'Ie 13.0 j Mcohall
Es 12.0 ~ Estrella
Me b.O ~ Mc.hall
LcA 5.0 1- Laveen
~A 4.(1 ~ Ar,tho
GgA .s.U 7- "liman

-----
";ei~ht.Av 100.u y.

Aver-age values

Te:~tlJral class
(maJor coroponets)

DTHETA DTHETA DTHEiA
(dry) (rsc'fmal) \satur.)

0.00

1.1. ::: 0.32

INPUT VALUES ;=OR ( lItUHP 2 ) ~~!JGRAi"l

I
I

SL:BBASIN I

10'3

Area

0.85

lA

0.50

OTHETA

0.00

PSIF

4.f.8

XKSAT

0.32 0.0

Lag

'30.26

I



c0.18

lag

0.11

&1.18

PSIF XKSAT Ck*XKSAT Rockou
(iTI) (irdhr) Iil'I!ht') croos

0.0

0.00

RTIJlIP is takerl 50~ of ReiCke·u·tcroos
for nc.ncontiguous uTtdevelooed areas

0.18

Av. Veget DTHETA
RTIMP 1- cover 1- Ck Kr, cc.r,dit.

---------
5(J1.Rock- 90.0 1.89 0.12 Satur.
5(J~Rock- 20.0 1.11 0.05 Dry

0.0 G9.0 1.GG 0.099

7.~

PSIF XKSAT RTIMP

o ~... 0.15 0.00 0.05 0.08.C..J

0.35 0.25 0.00 o ~... 0.41 {-.c-oJ '.

0.26 O.lD 0.00 0.05 0.08 C
0.35 0.25 0.00 0.38 0.38 (:

-----------------------------
0.28

DTHETA DTHETA DTHEiA
(dry) (rlOrmal) (satur.)

0.08

Land type weighted DTHETA = 0.08

IA DTHETA

0.46

Average values

Lag = Dl.18 min

Textural class
(maJc~' comoor~ts)

Av.Slooe= 30.3 ft/mi

S-GRAPH PARAMETERS

0.198

INPUi VALUES FOR ( I'CIJlp 2 }PROGRAM

GREEN & AMPT LOSS RATE PARAJIlETERS

WHITE TRNKS/AGUA FRIR ROMS

Ii
(mi"3/ft)A.5

0.31

Area

Soil
Series

~ OF
Area

110

SUBBASIN It

Weight.Av 1(~.0 ~

Ml" 47.0 ~ Me'hall Clay lClaIiI
LeA 2E.. 0 ~ Laveerl Le,alll
JIIp 24.0 ~ Mc.hall Clay Le,ara
RbA 3.0 ~ Rillito Sarll:ly Loam

Ck = 1.0 for sand &sandy loaM, = Weigted average Ck for others••••••• fig 4.1

---------------------------------------------------------------------------------------------------------------------

Lartd ~ Land use/lard classif. IA
SYIAbol Area (Tables 4.1 &5.1) (in)

ABR 70 1- Agricultural (tilled/irrig.field) 0.50
DRL 30 ;. Desert range,Flat slopes 0.35

--------
14eight.Av 100 ;. 0.4D

SUBBASIN • : 110

Area = 0.31 sQ.llIi

FletW path Elevation
inc. (mil ire. (ft)

1.09 33.0

L = 1. (19 mi
Lea = 50.0 ~ of (L)= o.... mi• ..J.J

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



0.22.

Lag

0.18

51. '30

1. 34 0.071

PSIF XKSAT Ck*XKSAT Rockr
(ir,) (irdhr) (i-,dhi') cr-OD'

(l.O

41.0

RTIMP is taken ~)'/. of Rockoutcroos
for r~ncontiguous undeveloped areas

Av. slc.oe- =(SUM(Li) II )"2

0.22

0.0

0.0(1

DTHETA DTEETA
(normal) \satur.)

A..... Veget DTHE-
RTIMP 'j.. cccver 'j.. Ck Kr. ce,rIC;

----------
5O~Rccck- 20.0 1.11 0.05 Dry
SO~RciCk- 90.0 1.89 0.12 Satu,

~ =oJ• ...!..J

PSIF XKSAT RTIMP

0.30

DrtiETA
(dry)

0.21

LarlCl type weighted DTHETA = 0.21

IA DTHETA

0.40

Textural class
(maJor cC~Roonets)

INPUT VALUES FOR { MCUHP 2 }PROGRAM

0.278

0.40

Av.Slooe= 19.0 ft/mi

Lag = 51.90 min

GREEN & AMPTLOSS RATE PARA\lIETERS

Ii
(miA 3/ft)".5

Area

0.50

-----------------._-------------------------------------------------------------------------------

'4 OF
Area

WHITE TANKS!AGUA FRIA ADMS

S-GRAPH PARAMEtERS

I
, ,
l,

23.0

Elevat iClrl
inc. (ft)

100 'j.

1.21 mi
50.0 ~ of (L)= 0.61 mi

SUBBASIN #

!IIo 29.0 'j. !'\c.hall Clay Lc,aln 0.25 (1.15 0.(1) 0.05 0.07
LeA 19. Q ~ Laveerl Lc,aln 0.35 0.25 0.00 0.25 0.34
Mr 14.0 '/. Me.hall Clay LoalA 0.25 O. 15 0.00 0.05 0.07
GgA 7.0 .,. Gilman Lccam 0.35 o ~.~ 0.00 0.25 0.34• .:....s

Bs 7.0 .,. Bri05 Sarldy LClaJA 0.35 0.2'5 0.00 0.4& 0.4&
Ma 5.0 .,. !'\aripo Sarldy Lc.am 0.35 0.25 0.00 ').40 0.40
Aa 5. (I 1- Agualt Loam 0.35 O.~'S 0.00 0.2'3 0.39
Ve 3.0 '/. Vecc.nt Clay 0.18 0.08 0.00 0.04 0.0'5
!"Ie, 3. (l '/. Melhall Clay Loam 0.25 O. 16 0.00 0.0& 0.08
CrB 3.0 '/. Coolidge Sar,dy Ic.am 0.35 o ~~ 0.00 0.40 0.40.....J

Tr-B 2.Cl 1- Tremarlt SarJdy C1 ay Loam 0.31 0.21 0.00 :).27 0.35
RbA 2.0 '/. Rillite. Sandy Lc,alB 0.35 0.25 0.00 CUB :j.38
Lb 1.0 '/. Laveen LOaM 0.35 O. ~'5 0.00 0.27 0.3&

Average values

1.21

Ck = 1.0 for sand &sandy loam, = Weigteo average Ck for others••••••• fig 4.1

L =
Lca =

Weight.Av

Larid 'j.. Land use/Larid classif. IA
Symbol Area (Tables 4.1 &5.1) (in)

DRL 70 '/. Desert range,Flat slooes 0.35
OOR 30 'j.. Agricultural (tilled/irrig.field) 0.50

Area = 0.50 sq.mi

Flc<l'l path
inc. (mil

SUBBASIN' : 111

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



I loA-! HE TAroI<SIAGUA FRIAAflIlIS

DTHETA
CCly,dit

Satur.

0.50

La:!

(1.28

93.30

0.12

XKSAT Ck*XKSAT Rockou
(i rtlhr) (i Ylihr) Ct'oas

Ck

PSIF
(irl)

1.89 0.120

1.89

0.0

0.00

RTIMP

90.0

90.0

RTIMP is taken 50~ of Rockoutcroos
for r~r~ntiguous urldeveloQeD areas

(1.50

0.0

XKSAT

DTHETA DTHETA
(normal) (satur.l

Av. Veget
RTIMP ~ cover ~

50~Roek-

3.55

PSIF

._---------------------------------------------
DTHETA

(dry)

0.00

0.50

0.50

,----------------------------------------------------

---------------------------------

IA DTHETA

0.50

Average values

Textural class
(major compC1rlets)

Av.Slooe= 26.1 ft/mi

Lag: 93.30 min

S-GRAPH PARAMETERS

0.278

Ii
(lAi...3/ftl .... 5

GREEN & ~PT LOSS RATE PARAMETERS

Area

0.37

Sc,il
Series

1.42 lIli

Agricultural (iillecJirrig.fieldl

Land use/Larld elassif.
(Tables 4.1 &5.1l

10 OF
Ar'ea

112

37.0

Elevat ieer.
inc. (ftl

112

100 ~

100 ~

~

Area

iNPUT VALUES FOR { MCUHP 2 }PROGRAM

Lar~ type weighted DTHETA : 0.00

SUBBASIN 11

Welght.Av 100.0 7-

-----------------------------------------------------------------------------------

---------------------------------------
lilt' 18. (; ~ Mohall Clay Loara o".. 0.15 0.00 0.05 0.09......,
Es 18.0 1- Estrella Loam 0.35 0.25 0.00 0.25 0.47
GgA 17.0 '/. Sllmarl LClaJi\ 0.35 o".. l).OO 0.25 0.47......,
1'10 13.0 ~ I'1clhall Clay Lctilll 0.26 O. 16 0.00 0.05 0.0'3
Aa 12.0 ~ Agualt Lcoara 0.35 o. ~'5 0.00 0.29 0.55
Cil 10.0 ~

,.. .

LC'aTay SarlCi 0.35 0.30 0.00 1.12 'j ~ .-.l..arrl:ZCI 1.. • .1'-
Vf 3.0 7- VeCClr,t L.lay ~1.lO V.-1.1l) 1).ll{J 0.04 0.08
TrA 3. (l 1- TrelBar,t Sartciy CI ay Lcoalll 0.26 0.16 0.00 0.03 0.17
PeA 3.0 ~ Per-rYVll1e ~artdy LccaJl 0.35 (I "" 0.00 0.38 0.38......,
Bs 3.0 1- B·f~icis Sarlliy Loam 0.35 O. ~'5 0.(10 O.4£. 0.46

Ck: 1.0 for sard &saf~Y loam, =Weigted average Ck for others••••••• fig 4.1

lIlao
Urilt

---------------------------------------_.

Lea = 50.0 ~ of (Ll: 0.71 mi
L :

1.42

AGR

Weight. A...

Area : 0.97 sq.mi

------_._---------

FlelW path
irc. (1Ili)

Larld
Symbol

SUBBASIN It :

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



0.15

lag

0.08

77.'39

7.93

0.0

RTIMP is taken 5(~ of Rc~koutcroos

for noncontiguous ur~evelooed areas

Av.slope =(SUM(Lil/IlA2

0. 15

Av. Veget DTHETA
RTIMP 'J, CClver 'J, Ck KTI cC'Tldi t

----------------------
5O'J,Rock- 90.0 1.89 0.12. SatUt'.

0.0 90.0 1.89 0.120

PSIF XKSAT RTI~P

7.93

---------------------------------------------------

---------------------------------------
DTHETA DTHETA DTHETA PSIF XKSAT Ck*XKSAT Rocke""

(dryl (normal> tsatur. 1 (iTI) (irilhri (iYllht') Cl"t:(~S

------------------------
0.26 0.15 0.00 0.05 0.09 ('

0.25 O. 15 0.00 0.05 0.09
0.25 0.15 0.00 0.07 0.13
0.35 0.25 0.00 0.25 0.47
0.35 o 'J~ 0.00 0.29 0.55......
0.26 0.15 0.00 0.09 0.17
0.35 (I 'J~ 0.00 0.38 0.38......
0.35 0.25 0.00 0.3'3 0.3'3

0.0(1

0.50

0.50

IA
(inl

0.00
----------------------------------------------------------

Lar~ type weighted DTHETA : O.(~

IA DTHETA

0.:.(1

Lag: 77.99 min

Clay Loam
Clay LCIt1l1

Sandy Clay LClara
LCliiII

Loam
SarlCly Cl ay Loam
Sarldy LCta!ll

SarlCly LOaM

Textural class
(major componetsl

Av.Slope= 25.9 ft/li

INPUT VALUES FOR ( MCUHP 2. )PROGRAM

GREEN & AMPT LOSS RATE PARAMETERS

0.220

Ii
(miA3/ftl A .5

0.50

Mohall
I'4clhall
Ti'erRant
6ihlarl
Agualt
Tremarlt
Perryville
GIjTISight

Soil
Serles

Agricultural (tilled/irrig.fieldl

Land use/Larld classif.
(Tables 4.1 &5.1l

60.0 ~

15.0 'J,
10.0 'J,

9.0 ~

3.0 ~

1.0 'f,

1.0 'J,
1.0 ~

~ OF
~r'ea

l13A

29.0

Elevat iorl
irlC. (ft 1

100 10

100 10

'J,

Area

1.12. mi
50.0 ~ of tLl: 0.56 mi

SuBBASIN 11
--------------------------------------------------_.

WeiQ~t.Av 100.0 ~

S-GRAPH PARAMETERS

------------------------------------------------------------------------------------------------------------

WHITE TANKS/AGUA FRIA ADMS

Average values

Mp
Mi'
Tg
GgA
Aa
Tr·A
PeA
G)(A

-----------------------------------------
J'l1ao
U"lit

Ck: 1.0 for sar~ &sar~y loam, : weigted average Ck for others••••••• fig 4.1
--------------------------------------------------

Lea =
L =

AGR

Larld
Symbol

-----------------------_._-_.----

FIe.. path
irlc. (lf1il

1.12

Area : 0.50 sq. bli

SUBBASIN *: 113A

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



SUBBASIN I : 113

SatuL

OTHEr;
cc,rtdi t

0.11

Lag

0.06

Kn

75.&7

0.12

Ck

8.54

?SIF XKSAT Ck*XKSAT ROCK0'

(i°(ll (irdhr) (infhrl Cr-oC'DS

1. 89 0.120

1. 89

0.0

90.0

90.0

RTIMP is taken 50~ of Rockoutcrops
for norcontiguous undevelooed areas

0.11

0.0

0.00

DTHETA DTHETA
(rlc.rmal) (satur. l

Av.slooe =(SJM(Li)/I)A2

Av. Veget
RTIMP ~ cover ~

50~Rock-

PSIF XKSAT RTIMP

8.54

0.26 0.16 0.00 0.05 0.09
o OJ'" 0.15 0.00 0.05 0.0'3....oJ

0.26 0.16 0.00 0.0'3 0.17
0.35 0.25 0.00 0.38 0.38
0.35 o?'" 0.00 0.25 0.47• ...oJ

DTHETA
(dry)

0.00

IA
lin)

0.50

0.50

IA OTHETA

0.50

Lag = 75.67 min

Clay LoalA
Clay lc,arl
Samiy Clay loam
Sarllly Le'art
Lc.a.

Textural class
(major cc(opc,rets)

Av.SloDe= 30.4 ft/mi

0.203

GREEN & Al'l\PT LOSS RATE PARAJllETERS

Ii
(lIiA3/ft)A.5

INPUT VALUES FOR ( MCUHP 2 )PROGRAM

Land type weighted OTHETA = 0.00

0.50
._-_._----

Mohall
Mohall
TrelQant
Rillito
Gilman

._--------------------------------------------------------

Agricultural (tilled/irrig.field)

land use/lard classif.
(Tables 4.1 &5.1)

50.0 '/.
31.0 ~

17.0 ~

1.0 ~

1.0 '/.

~ OF
Area

Average values

100 ~

100 ~

~

Area

S-GRAPH PARAMETERS

IoIUTE TAN<S/AGUA FRIA ADMS

113

Weight.Av 100.0 ~

SUBBASIN •

flip
Mr
TrA
RbA
GgA

-----------------

Ck = 1.0 for sare &sartdy loam, = Weigted average Ck for others••••••• fig 4.1

!'lao
Unit

ABR

Weight.Av

Lartd
Symbol

Area = 0.50 sq.lIli

Flow path Elevation
inc. (rail inc. (ft)

1.12 34.0

L = 1.12 mi
Lca = 50.0 ~ c.f (U= 0.56 mi

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



I WHITE TANKS/AGUA FRIA ADMS

--------------------------------

Satut'

DTHET'
cc.r,di·Kn

0.12

1.89 0.120

1.89

90.0

90.0

RTIMP is taken 5010 of Rockoutcrops
for r~rtContiguous undeveloped areas

0.0

Av. \Jeget
It Ill'!1! 1- cover 1-

50~Rock-

0.50

0.50

L.ag :

Av.Slope= Z9.G ft/mi

S"'GRAPH PARAMETERS
"w'\tr we. • ..

0.198

GREEN & P>1PT LOSS RATE PARAMETERS

Ii
<rli A 3/ftl".5

,--------_._-------------------------------

Agricultural (tilled/irrig.field)

Land use/Land classif.
(Tables 4.1 &~.ll

32.0

Ele·...ation
ire. (ftl

114

100 %.

100 ~

~

Area

1.0B rni
50.0 ~ of (Ll: 0.54 mi

L :
Lca =

AGR

Weight.Av

La.,iO
Symbol

1.08

Area : 0.38 sq.mi

Flow path
ir,c. (mil

SUBBASIN I :

I
I
I
I
I
I
I
I

Ck =1.0 for saT~ &sardy lo~R, : Weigted average Ck for others••••••• fig 4.1

114

SUBBASIN I

0.130.07

XKSAT Ck*X~.sA.-;- fk.ckc
(i rlirH' I (irilht') Ct'005

8.35

?SIF
(iT,)

DTHETA DTHETA
(normall (satur.l

0.25 0.15 0.00 0.05 0.0'3
0.::'6 0.16 0.00 0.0'3 0.17
0.2€. 0.15 0.00 0.05 0.0'3
0.35 0.25 0.(1(1 0.25 0.47
0.35 o".,. 0.00 0.25 0.47.L:..,J

-----------------------------

DTHETA
(dryl

,------------------------------------------------

..... .. .. ..... .. ...... ""lI!fr"""
---------

IA DTHETA PSIF XKSAT RTIMP Lag
-----------

O.SO 0.00 8.35 0.13 0.0 73.'35

0.00

Lar~ type weighted DTHE1A : O. (10

Clay Loam
Sandy Cl ay Lcoam
Clay Loam
LoaII
Loam

Textural class
(major comporletsl

INPUT VAlUES FOR ( MCUHP 2 >PROGRAM

-------------------------------------------------------------
Average values

At'ea

0.38

Soil
Set'ies

!'Iohall
Tt'emar,t
Mohall
Gi llllar,
Estt'ella

10 OF

&4.0 %.

. 18.0 ~

12.0 'L
3.0 10
3.0 10

Mao
Ur,it

Weight.Hv l(~.O 'L

Mr
TrA
1'\0
GgA
Es

I
I
I
I
I·
I
I
I
I
I



Satur.

DTHEr;
cc,y,di ~

0.24

Kr,

0.13

Lag

... ,. IC'C'
lb. oJ..1

0.12

Ck

1.89 0.120

1.89

0.0

0.00

--------------~

90.0

90.0

RTIMP is taken 50~ of Rockoutcrops
for r~rcontiguous undevelooed areas

0.0

0.24

Av. Veget
RTIMP ~ cover ~

50~Rc.ck-

PSIF XKSAT RTIMP

7.040.00

IA DTHETA

0.50

Lag = 76.55 min

S-GRAPH PARAMETERS

Land tyoe weighted DTHETA = 0.00

Av.Slooe= 28.6 ft/mi

0.210

INPUT VALUES FOR ( MCU'riP 2 )PROGRAM

GREEN & At'llPT lOSS RATE PARAMETERS

Ii
(lIIi·~3/ft)J'.5

WHITE TANKS/AGUA FRIA ROMS

Area

0.49

---------------------------------------------------------------------------------------

115

SUBBASIN II

------------------------------------------------------------------------------------------------------------

Average values
--------------------------------------- --------------------------------------------_.
Mao .~ OF Sc,il Textural class DTHETA DTHETA DTHETA PSIF XKSAT Ck*XKSAT Rocko
Ur,it Area Series (maJor cc~ponetsl (dry) (r,clrmal) (satuy-. ) (ir,) (iMhr') (irdhrl crODS

--------------------------------
Mp 41.0 ~ Mc.hall Clay loam 0.26 0.16 0.00 0.05 0.09
Mr 24.0 ~ ",.hall Clay loam 0.25 O. 15 0.00 0.05 0.09
GgA 11.0 ~ Gilll'lar, Loam 0.35 o ':II: 0.00 0.25 0.47...oJ

TrB 10.0 ~ Trelllarit Sarll:ly Clay Lcoam 0.31 0.21 0.00 0.27 0.51
Aa 7.0 ~ Agualt Lc.am 0.35 0.25 0.00 0.29 0.55
Es 4.0 ~ Estrella loam 0.35 0.25 0.0(1 0.25 0.47
Lb 3.0 ~ Laveen Loam 0.35 o -jl: 0.00 0.27 0.51...'"
Weight.Av l(~.O ~

Ck = 1.0 for sar.d &sar.dy loam, = Weigted average Ck for others••••••• fig 4.1

Lar.d ~ Lar,d use/lar.d c1assi f. IA
Symbol Area (Tables 4.1 &5.1) Ur,)
----
AGR 100 ~ Agricultural (tilled/irrig.field) 0.50

Weight.Av 100 ~ 0.50

Area = 0.49 sq.l4i

Flow path ElevatictTI
irIC. (mil irIC. (ftl

1.12 32.0

l = 1.12 mi
lea = 50.0 ~ of (L) = 0.56 mi

SUBBASIN • : 115
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
II



I
\fiITE TANKS/AGUA FRIA ADMS

I=SUM(I1)=SUM«L1 A3/Hi)A.5)

Av.slope =(SUM(Li)/I)A228.2 ft/m1

s-GRAPH PARAMETERS

======zz::================

Ii
(m1 A3/ft)A.5

-------------------0.307

IB~IN_~ :" ~16

~ 1.02 sq.mi

£ path Elevation
• (mi) inc. (ft)'---------------- ----
1.63 46.0

~-~--:-------------------l~s;--;~--------~~sl~~:
Lea : SO.O %of (L): 0.82 mi

II Lag = 102.05 min Lag =20*Kn*«(1.2)*(L*Lca/SA.S)A.38)*60) m

'Pand % Land use/Land class1f. IA Av. Veget DTHETA
Symbol Area (Tables 4.1 &5.1) (1n) RTIMP % cover % Ck Rn condit.

f ------------------------------------------------------------------------------------------------------------------------
100 % Agricultural (tilled/1rrig.f1eld) O.SO SO%Rock- 90.0 1.89 0.12 Satur.

O.0.330.195.44

Average values

0.00

Land type weighted DTHETA = 0.00

INPUT VALUES FOR < MQUHP 2 >PROGRAM

We1ght.Av 100.0 %

----------------------------------------------------------------~-------------------------------------------

Map %OF Soil Textural class DTHETA DTHETA DTHETA PSIF XKSAT Ck*XKSAT Rockout
Unit Area Series (major ccmponets) (dry) (normal) (satur.) (in) (1n/hr) (;n/hr) crops %
----------------------------------------------------------------------------------------------------------------------------
Mp 34.0 % Mohall Clay Loam 0.26 0.16 0.00 0.05 0.09 O.
GgA 29.0 % Gilman Loam 0.35 0.25 0.00 0.25 0.47 O.
LeA 15.0 % Laveen Loam 0.35 0.25 0.00 0.25 0.47 O.
Es 11.0 % Estrella Loam 0.35 0.25 0.00 0.25 0.47 O.
AbA 6.0 % Antho Sandy Loam 0.35 0.25 0.00 0.39 0.39 O.
HI" 3.0 % Mohall Clay Loam 0.25 0.15 0.00 0.05 0.09 O.
Ma 2.0 % Maripo Sandy Loam 0.35 0.25 0.00 0.40 0.40 O.

~~~~- __- --::::.~;::-:::;~~~-~.o-~~~~:::~~~:.-------
Ck = 1.0 for sand &sandy loam... We1gted average Ck for others••••••• f1g 4.1

I
I

I
I
I

I
I
I

SUBBASIN II

116

Area

1.02

IA

o.SO

DTHETA

0.00

PSIF

5.44

XKSAT

0.33

RTIMP

0.0

Lag

102.05

I
I
I
I



SUBBASIN. : 117A

DTHETf
cC'T,di t

0.25

Lag

0.13

0.05 0.09
0.25 0.47
0.05 0.09
o ~.~ 0.47..:....

5'3.21

0.12

Ck

6.%

PS!F XKSAT Ck*xKSAT ROC~Oi

liTI) liri/ht') (iri/hr) Ct'C'rJS

1.89 0.120

1.8'3

0.0

90.0

90.0

----------._----------------------

RTIMP is taken 501. of Rockouterops
for norcontiguous uTldevelooed areas

Av.slope :(SUM(li}/I}A2

0.0

0.25

Av. Veget
RTIMP 1. covel" ~

50ltRock-

6.%

PSIF XKSAT RTIMP

0.00

IA
lin)

0.50

0.50

Larld type weighted DTHETA : 0.00

IA DTHETA

(1.50

Lag: 5'3.21 min

TextUt'al class DTI£TA DTHETA DTHETA
(major ec~ponets) (dry) (rlC,rmall (satul".)

-----
Clay Lc,am 0.25 0.15 0.00
LOaJI 0.35 0.25 0.0(1
Clay Lc.am o ~.~ 0.15 0.00.':.J

LC<alII 0.35 0.':'5 0.0(1

---------
0.00

Average values

Av.Slooe: 28.8 ft/mi

0.149

INPUT VALUES FDR ( ll\CUHP 2 }PROGRAM

GREEN & I¥JIPT LOSS RATE PARAMETERS

Ii
(lIliA3/ft)A.5

0.21

Mc.tlall
Laveerl
Mohall
Estrella

Agricultural (tilled/irrig.field)

land use/lar!d classif.
(Tables 4.1 &5.1)

~ OF
Area

S-GRAPH PARAMETERS

WHITE TANKS/AGUA FRIA ADMS

3'3.0 1.
2'3.0 It
21.0 '/.
11.0 It

117A

100 1.

100 It

1­
Area

SUBBASIN #
--------------------------------_._--------

weight.Av 10(1.0 '/.

--------------------------------------------,

flip
LeA
Mr
Es

Ck: 1.0 for sard &sandy loam, : Weigted average Ck for others••••••• fig 4.1

Weight.Av

AGR

Lar!d
Symbol

Al"ea : 0.21 sq.mi

Fle.. path Elevation
ire. (llil inc. (tt)

0.80 23.0

L : 0.80 mi
lea : 50.0 1. of (ll: 0.40 mi

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



-------------------------------------------------------------------------------------------------------------

0.37

Lag

r). 23

53. 12

4.:2

1.71 0.084

B.O

0.00

74.0

Av.slooe =(SUM(Li)/!)A2

8.0

0.37

0.23

Av. 'Jeget DTHETA
RTlMP '/. CCIVel" '/. Ck Kr1 CCIT,di t

----------------------
5O'/.Relek- 90.0 1. 8'3 0.12 Satur.

20.0 50.0 1.45 0.03 Nor'mal

4. 12

PSIF XKSAT RTIMP

0.0'3

0.35

0.50
0.12

IA
(in)

LarJd type weighted DTHETA : 0.03

IA DTHETA

0.35

lag = 59.12 min

Average values

Av.Slope= 28.2 ft/mi

0.268

INPUT VALUES FOR ( MCUHP 2 iPROGRAM

S-GRAPH PARAMETERS

RT!MP is taken 50'/. of Rc~koutcroos

GREEN &AMPT lOSS RATE PARAMETERS for T~ncontiguous undeveloped areas

Ii
hoi"31ft)". 5

~I1E TANKS/AGUA FRIA ADfllS

Area

0.41
'-------------------------------------------------------------------

Agricultural (tilled/irrig.field)
Resider.t ial

land usellard classif.
(Tables 4.1 &5.1)

117

'/.
Area

100 '/.

-----------,---

SUBBASIN I

Ck: 1.0 for sand &sandy lc~m, : Weigted avera~e Ck fol" others••••••• fig 4.1

Map '/. OF Sedl Textural class DTHETA DiHETA DT!-iETA PSIF XKSAT C~,*XKSAT Rocke.tj
Ur,it Al'ea Series (rAaJor cOIIoorl!!ts) (dry) (rtClrmal) (satur'. ) (irl) (iMh'r') (irl/hr) crC!OE·

------ ----------------------------------------
Es 35.0 '/. Estrella Le<ill 0.35 O. ~'S 0.0(1 0.2:, 0.43
LeA 20.0 1- laveer. Loam 0.35 0.25 0.00 0.25 0.43
GgA 15.0 '/. Gillllar, LOaJa 0.35 O. ~'S 0.00 0.2:, 0.43
Mo '3.0 1- Mohall Clay Le~m 0.::'6 0.15 0.00 0.05 0.09
Mr 8. (I 1- lilc,hal1 Clay LelalB 0.25 0.15 O.i)() 0.05 O. (~3
RbA 5.0 :1 Rillito SarlCly LoalA 0.35 0.25 0.0(1 0.3B (1.3B
AbA 5.0 '/. Arltho SarJdy Le<all 0.35 0.25 0.00 0.33 O.3? {,

TrB 3.0 ~ Tremar.t Sandy Clay Lelarn 0.31 o 'jl 0.00 0.27 O.4S 0• l..!

----_._--
Weight.Av 100.0 '/.

Weight.Av

AGR
RES

lard
Syrobol

SUBBASIN. : 117

Area : 0.41 sq.mi

Flow path Elevation
inc. (IIi) inc. (ft)

1.42 40.0

l : 1.42 mi
lea: 40.0 '/. of (U: 0.57 mi

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



I WHITE TANKS/AGlJA FRIA AD\lIS

0.370.205.11

1. 89 0.120

0.00

'30.0

RTIMP is taken 5(~ of Rc~koutc:rops

for norcontiguous undevelooed areas

0.0

Av. Veget DTHETA
RTIMP '/. cc·ver '/. Ck Kn c:c·rldit

--------------------
50'/.Roek- 90.0 1.89 0.12 Satu!".

Av.Slope= 24.7 ft/mi

lag = 61.52 min

S-GRAPH PARAMETERS

0.163

INPUT VALUES FOR ( MClIHP 2 ) PROGRAM

GREEN & AMPT lOSS RATE PARAJllETERS

Ii
(lIli"3/ft)''.5

larlll type weighted DTHETA = O. Q(I

----------------
20.0

ElevatioTI
inc. (ft)

118

Average values

0.81 mi
50.0 ~ of (l)= 0.41 mi

Weight.Av 1~).0 ~

----------------------------------- ----------------------------------------------
Mao '/. OF Sedl Tex'tUi'al class DTHE1A DTHETA DT'rlETA PSIF XKSAT CkfXKSAT fk.eii.CtU
Urlit At'ea Series (major componets) (dry) (normal) (satur.) (ir,) (irdhr) (ird~r) cr·:.ps
--------------------- --------------------------------
LeA 62.0 '/. laveerl lC.aM 0.35 0.25 0.00 0.25 0.47 r

Mo ;:'£.0 '/. !"cchall Clay Loam 0.26 0.16 0.0(1 0.05 0.09
Es 12.0 '/. Estrella LCcaDI 0.35 o ~,1: 0.00 0.25 0.47.":tJ

Ck =1.0 for sar~ !sandy loam, =Weigted average Ck for others••••••• fig 4.1

L =
Lea =

lar,d '/. land use/land classif. IA
Symbol Area (Tables 4.1 &5.1) (in)

AGR 100 '/. Ag!"ieul tural (tilled/irrig.field) 0.50

Weight.Av 100 '/. 0.50

0.81

FIe,,", path
inc. (mi)

Area = 0.15 sq.mi

SUBBASIN II :

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

SUBBASIN 11

118

At'ea

0.15

!A DTHETA

0.50 0.00

PSIF

5.11

XKSAT

0.37

!H!MP

0.0 61.52

I
I



-------------------------------,---------------------------------------------------------------

DTHEr,
e:.:crld i.

Satul',

0.20

Lag

Kr.

0.13

0.12

82.20

Ck

6.31

1. 89 0.120

1. 89

0,0

O. (K)

90.0

90.0

-----,----------

RTIMP is taken 50.,.. of Roe:koutcroos
for nonco~ti9uOUS undevelooed a~eas

0.0

Q. C'O

Av. Veget
RTIMP 'f.. cover 'f..

50'f..Rcoek-

PSIF XKSAT RTI~P

6.91

DTHETA DTl£TA Dl'HETA PSIF XKSAT C\{H~,SAT D,:'cko
(dry) (rICtt'ma1) (satut'. ) (ir,) iiTtlhr) (iTlir,r) Ct'OOS

------------------------------------
0.26 0.10 0.00 0.05 0.09
0.35 0. cOS 0.00 0.25 0.47
0.2'5 0.15 0.00 0.05 0.09
0.35 0.2'5 0.00 0.39 0.39
0.35 0.25 0.00 0.38 0.38
0.35 0.25 0.00 o ~q 0,39..:'-

0.00

IA
lin)

0.50

0.50

Larld tyoe weighted DTHETA : 0.0(1

IA DTHETA

0.50

Lag: 82.20 min

'----------------------------------------------------------------

INPUT VALUES FOR ( MCUHP 2 )PROGRAM

...... li·.........,·.·•••"'.....~

0.2'53

S-GRAPH PARAMETERS

=

Av.Slooe= 19.6 ft/Mi

WHITE TANKS/AGUA F1UA ADMS

Ii
(mi"3/ft}''.S

Area

0.47

Agricultural (tilled/irrig.field)

Land use/Lar~ classif.
(Tables 4.1 &5.1)

119'1

Average values

100 'f..

100 'f..

'f..
Area

SUBBASIN 1I

~-_.-------------------._----------------------

!'lao 'f.. OF SC1il Textural class
Ur,it Area Set'ies (major cornoonets)

Mp 51.0 'f.. Mohall Clay LOillll
LcA 18.0 1- Laveer, Loam
Mr 17.0 'f.. Mohall Clay LOillll
PeB 7.0 1- Perryville Sarldy LOaJI
PeA 6.0 'f.. Perryville Sandy Loall
Pa 1.0 'f.. Perryville Sarldy LOaM

---------
Weight.Av WO.O 'f..

-------------------------------
Ck: 1.0 for sard &saT~Y lO~A, : Weigted average Ck for others••••••• fig 4.1

GREEN & AMPT LOSS RATE ~RAMETERS

---------------------
AGR

weight.Av

Larld
Symbol

SUBBASIN It : 1191\

Area : 0.47 sq.llli

Flow path Elevat ic.rl
irlc. (mil ire. (ft)

1.12 22.0

L : 1.12 rni
Lea : 50.0 'f.. of (Ll: 0.5£1 rni

I'

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



DTl-lET
cornE

Satur

0.31

Kr.

0.18

0.12

Ck

5.56

PSIF XKSAT CK*XKSAT ROCK(
(ir,) \ irlinr) i irs/hi') CI'OP:

1. B9 0.120

1.B9

0.0

90.0

90.0

RTIMP is taken 50~ of Rockoutcrops
for r~Ycontiguous urdevelooed areas

0.31

0.0

O.(l(l

DTHETA DTHETA
(normal) isatur.l

Av. Veget
RTIMP ~ cover ~

5~Rock-

5.5li

PSIF XKSAT ~TIMP

0.35 0.25 0.00 0.25 0.47
0.25 0.15 0.00 0. '~15 0.0'3
0.25 0.15 0.00 0).(15 (i. 09
0.35 O. cOS 0.0(1 0.25 0.47
0.35 0.2G 0.00 (1.50 0.5(1
0.35 0.25 0.00 0.3& 0.3&
0.35 0.25 0.00 0.39 0.39
0.35 0.25 O. (l0 O.1t6 O.4fl

---------------------------------

DTHETA
(dryl

0.00

IA DTHETA

0.50

Lag = 80.98 min

.----------------------------------------------------------------
Average values

LCld!/l
Clay Loafl
Clay LOaM
LoaJII
Sandy Loa.
Sarlliy LClatft
Sarlliy LOal!
Sartdy LClal!

Textural class
(maJor cc~ponetsl

Av.Slooe= 30.9 ft/llli

0.221

-----------------------------------------------------------------------

INPUT VALUES FOR ( MCUHP 2 ) PROGRAJII

GREEN & AP1PT LOSS RATE PARAMETERS

Ii
(.i"31ft l·... 5

Area

0.8li

Gi lldarl
\IIohall
Mcthall
Laveen
Brios
Perryville
Perryville
Brios

Soil
Series

38.0 ~

27.0 ~

15.0 ~

11.0 :i
4.0 ~

3.0 :i
1. (l ~

1. (I ~

:i OF
Area

113

SUBBAS!N #

S-SRAPH PARAMETERS

~ITE T~S/RGOO FRIA AIlI'!S

Lartd type weighted DTHETA = 0.0(1
--------------------------------------------------------------------------------------------------

Weight. Av 100. (I ~

Ck =1. (l for sarlC! &sarKly lclam, =Weigted average Ck for others••••••• fig 4.1

GgA
Mp
Mr
LeA
Bt
PeA
Pa
Bs

-------------------------------

--------------------------------------------------.-------------------------~---------- --------------------------------------

Lard ;. La~d use/Lard elassif. IA
Symbol Area (Tables 4.1 &5.1) <inl

AGR 100 ~ Agricultural (tilled/irrig.fieldl 0.50

Weight.Av 100 ~ 0.50

Area = 0.86 sq.lIi

FlciW path Elevation
inc. (mil inc. (ft)

1.23 38.0

L = 1.23 llIi
Lea = 50.0 ~ of (U= 0.62 Illi

SUBBASIN. : 119

I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I WHITE TA.~S/AGUA FRIA ADMS
------------==============

SatUi"

DTI18
CCly,di

0.19

Lag

0.11

85.96

0.12

Ck

7.23

1.89 0.120

PSlr XKSAT Ck*XKSAT RocK0
(iTI) (lTI/hri (iYlihri Ct'OOS

1.89

0.0

0.00

RTDlil

90.0

90.0

O. 19

0.0

XKSAT

Av. Veget
RTIMP ~ ~~er ~

501.Rock-

7.23

o .-.r: 0.15 0.00 0.05 0.09..:.""
0.35 O. '-'5 0.00 0.25 0.47
0.35 o ,-or: 0.00 0.39 0.3'3.a:..J
(I. '-'6 0.16 O.(lO (1.05 0.09
0.35 0.25 0.00 0.29 0.55
0.35 (1.25 0.00 0.39 0.39

DTHETA DTHETA DTHETA
<Gt'yl (Tlormal) (satur.l

0.00

0.50

0.50

.---------------------------------------------------

Larsd type weighted DTHETA : 0.00

IA DTHEIA

0.50

Av.Slope= 30.8 ft/mi

Lag: 85.96 min

S-GRAPH ~RHMETERS

0.240

INPUT VAL~ES r8R ( MCUHP 2 }PRQGRA~

RTIMP is taken 501. of Rockoutcrops
GREEN & AMPT LOSS RATE PARAMETERS for '(ICoYIcclntiguous uTsdevelopeQ areas

Ii
(lIIiA3/ft}A.S

Area

0.54

,-----------------------------------------------------------------------------------------------

._------------
Agricultural (tillediirrig.field)

lar~ use/land classif.
(Tables 4.1 &5.1)

,--------------------------------------------------------------------------------------------------------------

41.0

ElevatioTI
inc. (ft)

120

100 ~

100 ~

~

Area

1.33 mi
50.0 ~ of (l): 0.67 mi

SUBBASIN #

Average values
------------- ----------

ilia0 'f. OF Soil iextut'al class
Ur,it At'ea Ser'ies (major compctrletsl
------

Mr 69. (I 'f. MCthall Clay LOaJA

LcA 14.0 'f. La'veer, Loarn
PeB 5.0 'f. Perryville SariGy LCtam
llIo 5.0 'f. Mcthall Clay Lc,am
Aa 4.0 :L Agualt LCta:a
GxA 3.0 :L GUTr5ight Sar:cy LClarA

Ck: 1.0 for sar~ &sandy loam~ : Weigted average Ck for others••••••• fig 4.1

1.33

L :
lea :

Weight.Av

AGR

larld
SY1Abol

Flow path
inc. (mi)

Area : 0.54 sq.mi

SUBBASIN. :

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



I WHITE TANKS/AGUA FRIA ADMS

0.57

1.7&
0.45
i). 4~.

,., ,.-
'..'. "i~

1.33

1. &5
0.08

0.08

1. (~o

..", '-,i,
,.1 1 CJ

0.25

0.25

:.20

0.05

0.05

XKSAT CklXKSAT Rocko
t1"ft/rtf ) \ i nih,,") c-r"(cps

PSIF
( if')

1.&b 0.09'3

0.00

0.(10
0.00
0.(1(1

0.00
0.00
0.00
0.00
0.00
0.0(1

69.0

RTIMP is taken 50'/. of ROCKoutcrQOS
for noncontiguous unceveloped areas

0.0

0.25
0,;::5

O. is
0.25
0.16
0.30
O. ;;'5
0.30
0.2'3

DTHETA DTfiETA
((,,"Y'mal) (satur.l

Av. Veget DTHE:
RTIMP 'f, cClver '/. Ck KYI caridi

-----------------
50'/.Rock- '30.0 1.89 0.12 Satu('
50'/.Rock- 20.0 1.11 0.05 Dry

0.31

0.35

0.25
0.35
0.26
0.35
0.35
0.35
0.35
0.35

DTHEiA
<dry)

0.46

0.50
0.35

Larlli type weig~,ted DTHETA = . 0.09

Clay LC.afa
Loas
Clay Loam
LCcaIllY Sand
LClam
LC1amy Sarlli
Loamy 5ml
Sandy Loam
LClam

Textural class
(maJor cc~lpclnetsl

Lag = 63.93 min

S-GRAPH PARAMETERS

Av.Slope= 26.8 ft/mi

0.216

iNPUT VALUES FOR ( MCUHP 2 }~RuGRAM

GREe~ &~~PT LOSS RATE PARAMETERS

Ii
(rni"3/ft)·... 5

1II.:.hall
Gilman
lIIc.hall
Carrizo
Laveerl
TClrri­
ViTlt
Brie1s
Agualt

SQil
Series

32.0 1.
26.0 1.
10.0 1.
10.0 1.
8.0 1.
7.0 1.
3.0 1.
2.0 1.
2.0 1.

~ OF
Area

30.0

ElevatioYI
inc. (ft)

121A

0.5 sq.lli

1.12 mi
~~.O ~ of (Ll= 0.55 mi

Weight.Av 1(lO.O '/.

-----._------------

Map
Unit

Mr
GgA
Mp
Cb
LcA
TO
Vh
Bs
Aa

=

1.12

Average values

Ck = 1.0 for sand &sandy loam, = Weigted avera~e Ck for others••••••• fig 4.1

I
L.

Lea =

larlli '/. Land use/LaYIli elassif.
Symbol Area (Tables 4.1 &5.1l

------
AGR 70 1. Agt'icultural (tilled/irrig.fieldl
DRl 30'/. Deser·t rar,ge, Flat slopes

-------- ------
Weight.Av 100 ~

--------------------

Flow path
iYlc. (mil

Area =

SUBBASIN # :

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

---------------------------------------------------------------------------------------------------------

IA DTHETA

I
I

SUBBASIN II

121A

Ar'ea

0.50 O.Af! 0.09

PSI;:'

4.03

XKSAT

0.57

RTIMP

O. (l &3.33



I WHITE TANKS/AGUA FRIA ADMS

INPUT VALUES FOR ( MCUHP 2 }PROGRAM

DT~ETf

CC'i"ldi'

SatuL
Dt'y

0.35

0.12
0.05

4.03

Ck

1.66 0.099

1.89
1.11

0.00

._-----------------------------
6'3.0

20.0
'30.0

RTI~P is taken 50;' of Rockoutcroos
for noncontiguolls undeveloped areas

0.0

Av. Veget
RTIMP 1. cover 'f,

5~Rock­

SO'f,Reck-

0.31

----------_._------------------------------

0.46

0.50
0.35

IA
(in)

LarJd type wei ghted DTHE1A : 0.0'3

Av.Slope= 27.7 ft/mi

Lag: 63.53 min

S-GRAPH PARAMETERS
~....,~....,~..,

0.213

Ii
(mi"3/ftl".5

G~~ &AMPT LOSS ?~TE PARAMETERS

Agricultural (tilled/irrig.fieldl
Desert range,Flat slooes

land use/larld elassif.
(Tables 4.1 &5.1)

31.0

Elevatiorl
ir.c. (ftl

121

70 'f,

30 'f,

100 'f.

0.5 sq.Mi

~

Area

1.12 mi
50.0 ~ of (l): 0.56 mi

---------------------------------

Weignt.Av lCfJ.O 'f,

----------------------------------
Mao 'f, OF Se,il Textural class DTHETA DTh'ETA DTHETA PSIF XKSAT Ck*XKSAT Rocko'
Unit Ar'ea Series (maJe,r cOfIl!K,r.ets) (dry) (rlC,rmal> (satu·t. ) (ir,) t ifdhr) {irJlrl(o} C((IUS

----------------- --------------------------------
I'tt 32.0 'f, Me,hall Clay Lc.are O. E'5 0.15 0.00 0.05 0.08
GgA 26.0 'f, Gillllarl loarA 0.35 o ~o: 0.00 0.25 0.41....oJ

I'Ip 10.0 'f, Mohall Clay le,ar. 0.2£1 0.16 0.00 0.05 0.08
Cb 10.0 'f, Carrizo Loamy Sarld 0.35 0.30 0.00 1 ~ .:. 1. B~.i. ...~

LcA 8.0 ;. laveerl loam 0.35 0.25 0.00 0.25 O.4~

TO 7.0 'f, Torri- LetaMY SarJd 0.35 0.30 0.00 1.20 1. '39
...,h 3.0 ;. Virlt LClamy Sand 0.35 0.29 0.00 1.06 1. 76
Bs 2.0 'f, BriQs Sartdy LoalA 0.35 0.25 0.00 0.46 0.46
Aa 2.0 'f, Agualt lCtam 0.35 0.25 0.00 0.2'3 (1.4&

L :
Lea:

Ck: 1.0 for sar~ &sandy loam, : Wei;tec average Ck for others••••••• fig 4.1

Average values

Weight.Av

AER
DRl

Larld
Symbol

-----------

Area :

1.12

SUBBASIN t :

_Flow path
irlC. <IIi!

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

IA DTi-lETA

I
I

SUBBRSIN ;;

1')\....

Area

0.50 0.46 0.0'3 4.03

XKSAT

0.57

RTIMP

0.0

Lag

&3.53



DTHET~

cc,rldit

Satut'.

0.320.:7

',2.:7

Ck

5.83

1.89 0.120

1.89

(l.O

90.0

90.0

RTIMP is taken 50~ of Rockoutcrops
for r~l'lContiguous urldeveloped areas

(1.32

0.0

---------
Av. Veget

RTIMP ~ cover ~

501-Rock-

PSIF XKSAT R~~~P

5.83

0.50

0.50

If!
(in)

---------------------------------------------

LarJd type weighted DrnETA = 0.00

0.00

IA DTHETA

0.50· 0.00

0.275

Av.Slope= 2b.2 ft/mi

Lag: 92.G7 min

S-GRAPH PARAMETERS
..~lo;;~",~

IN~T VALUES FOR ( IlCUHP 2 )PROGRA.lII

GREEN & AMPT LOSS RATE PARAMETERS

Ii
(mi"3/ft)".5

Area

0.89

Agricultural (tilled/irrig.field)

Land use/Larld classif.
(Tables 4.1 &5.1)

37.0

Elevation
inc. (tt)

100 1-

100 1-

~

Area

1.41 rni
50.0 ~ of (L): 0.71 mi

122

SUBBASIN #

Weight.Av 100.0 ~

-------- --------------------------------------------------
Average values

--------------------------------------------------
Map 1-OF Sed 1 Textural class DTHETA DniETA DTHETA p"TC XKSAi C~*XKSAT RC'C~.':'l.,.,
Urlit Area Series (maJor cocponets) (dry) (not'mall isatur. ) (11'1) (irtihi'l (irdhr') crc,os
----- -------------------------------------
Mp 19.0 ~ Mohall Clay LOaJI O.f'6 O.lE. 0.00 0.05 0.0'3
l'tr ·17.0 1- Ilbhall Clay Lc.aJI 0.25 0.15 0.00 0.05 0.09
Mo 15.0 1- Mohall Clay Loal! 0.26 0.16 0.00 0.0f. 0.11
Aa 10.0 1- Agualt LC'aJI 0.35 O. f'5 0.0(1 0.2'3 0.55
Le 9.0 1- Laveen Loam 0.34 0.23 0.00 0.23 0.43
Tg 7.0 1- TrerRal'lt SarJdy Clay Loam 0.25 0.15 0.0(1 0.')7 0, 13
Es 7.0 1- Estrella Lc,all 0.35 O. f'5 0.00 .., .....r: 0.47\.•• ..:.1OJ

GgA 5.0 1- Gi 1mal'l LCta!B 0.35 O. f'5 O. (1(1 0.2'5 0.,47
Vg 4.0 1- Vil',t Lc<arny Sarld 0.35 0.29 0.00 \ ,Y7 2.02.6.'..,

\l1a 4.0 1- l'Iaripo Saridy Loam 0.35 0.2'5 0.00 t).40 0.40
Gt' 3.0 1- Glerlbat' Silty Loam 0.39 o ·-,10 0.00 ').15 0.26..:....

1.41

IoA-IlTE TAIt<S/OOUA FRIA ADl'lS

L :
Lea:

Weight.Av

Ck: 1.0 for sal'ld &sandy lO~B, : Weigted average Ck for others••••••• fig 4.1

RGR

Lal'ld
Symbol

Area : 0.89 sq.mi

Flow path
ire. (mi)

SUBBASIN II : 122
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I WHITE TANKS/AGUA FRIA ADMS

0.300.1&

-,.-, ~,"

i Co. i \I

t ':0­
0,,-.1.

~SIF X~,SAT Ck*XKSHT R.xi<
(HI) liYllhr') lin/I'n") crx!'

i.39 0.120

O.CI

"TIMP

90.0

RTIMP is taken 50~ of Rc~koutcrops

for rcqcontiguous undevelooed areas

0.0

0.30

XKSAT

0.00

DTHETA DTHETA
(rlc.t'mali lsatur.)

Av. Veget DTHE-
RTIJIlP ~ cc,ver ~ Ck Kr; cClr!d.

-----------------------
50~Rc'ck- '30.0 1. B9 0.12 Sat'.!'

PSIF

6.21

0.35 0.25 0.00 0.25 0.47
0.25 O. 15 0.00 0.05 0.(:'3
o. ;:'6 0.1& 0.00 0.05 0.09
0.35 o ..... 0.00 0.25 0.47• c..s
0.35 o0:0" 0.00 0.40 0.40...'"
0.26 0.16 0.00 (l.Of, 0. 11

DTHETA
(dryl

0.00

0.50

0.50

IA DTHETA

0.50

Lag = 72.70 min

lar~ type weighted DTHETA = 0.00

________________________________________________________________ I

Loam
Clay loaJl
Clay LoaJI
LOD
Sandy LOD

Clay LCoaJI

Textural class
(~laJor cClfAponetsl

Av.Slooe= 30.4 ft/mi

S-GRAPH PARAMETERS

0.203

INPUT VALUES FOR ( MOJHP 2 }PROGRAJII

Ii
(mi·"3/ftl". S

0.44

A'rea

Sed 1
Set'ies

Land use/Land classif.
(Tables 4.1 &5.1)

'/. OF
At'ea

123

34.0

Elevat ic.r,
inc. (ftl

123

GREEN &AMPT LOSS RATE PARAMETERS

Average values

100 ~

100 '/..;:..,":Agricultural (ti lled/irrig. fieldl
....:,;::' .:..

~

Area

SUBBASIN #

-----------------------------------------------

------------------------------------------

GgA 43.0 '/. Gilman
I'Ir 22.0 'f. Mcohall
!lID 22.0 '/. Mohall
Es 3.0 '/. Estrella
ilia 3.0 'f. Marioo
Me. 2.0 'f. Mohall

Ck =1.0 for saY~ &sar~y lo~n~ =Weigted average Ck for others••••••• fig 4.1

!.oleight.Av 100.0;'

L = 1.12 mi
Lea = 45.0 ~ of lLl= 0.50 mi

---------,---------------------------------

Weight.Av

AGR

1.12

Area = 0.44 sq.mi

Flow path
irlc. (IIi)

SUBBASIN !l :

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

I
I
I
I
I



I WHITE TANKS/AGUA FRIA ADMS

Land type weighted DT~£TA = 0.00

DTHEr;

Satur.

Lag

Krl

94.87

0.12

CiI.

1.89

1. a9 0.120

PSIF XKSAT Ck*XKSAT Rockol
(ird (irlihrl (iYlihrl Ct'OOS

0.0

90.0

90.0

RTIMP is taken 50~ of Rc~koutcrops

for norcontiguous undevelopeG areas

0.2'3

0.0

DTHETA DTHETA
(normall (satur.l

Av.slope =(SUM(Lil/IlA2

Av. Veget
RTIMP ~ cover ~

50~Rock-

PSlt XKSAT RTIMP

6.41

0.35 o ':/0: 0.00 0.25 0.47.....J

O. ~'S 0.15 0.0(1 0.05 O. (1'3
0.26 0.16 0.00 0.05 0.0'3

---------------------
0.00 6.41 0.15 0.29

DTHETA
(dryl

0.00

O.SO

0.50

lA DThETA

0.50

LOaM
Clay lc.ara
Clay LoaJI

Textural class
(lllaJor cOIlIporletsl

Av.Slope= 28.S ft/li

Lag = 94.87 Min

S-GRAPH PARAJIlETERS

0.26lt

INPUT VALUES FOR ( MCUHP 2 )PROGRAM

Ii
(lIi....3/ft I"". 5

Area

0.57

---------------------------------------------------------------------------------------

GREEN & AMPT LOSS RATE PARAMETERS

Agricultural (tilled/irrig.fieldl

LarlCl use/Land classi f.
<Tables 4.1 & S.1>

124

41.0

Elevatic.n
ire. (ftl

124

100 ~

100 ~

~

Area

1.42 mi
55.0 ~ of (Ll= 0.78 mi

SUBBASIN ii

---------------------
iliaD ~ OF Soil
Unit Ar'ea Series
------
GgA 53.0 1- Gillilan
l'Ir 24.0 ~ lIIohall
Mp 23.0 1- Mohall

----
Weight.Av 1(H).O 1-
---------

1.42

L =
Lca =

Ck =1.0 for sarlCl &sarlCly lc~, =Weigted average Ck for others••••••• fig 4.1
-------------------------------

Average values

----------
AGR

Weight.Av

LarJd
Symbol

Flow path
ire. (Ii>

Area = 0.57 sq.mi

SUBBASIN t :

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





I COMPUTATION DATA SHEET

Prepared by :rse:.. Date

I 'ii I \ ! ! I !:! i .._i .J _
j !JOt-"'II":¥'tW' A.lJ~l).l:: ro ~~:vE. Id. u~/JtA~;.. iii I I 1 I

I I i I I _I I I I I !

I 1 I i I! ! i :
i F:=-LLV4-+~,:;),J7 iii I I I ,1-----
I ! I ! I I I I i

! I I I

I

I

: !

I
I I

!

I i
_. ..J.. I

I on.

! ..... ,,,.11

I

I.~

I

I\. .OV5
," I..... .,

:

I ,
I

I
I

1
I
I

I ! 'T---i I
I i
i

I I I! I I

Ip' \ A \ t=:~..M e:. .., 0 ...d. -""1"'1: ~ e...c: A ::> I! I I

1-+---+-• .,..-+--+---+--If-+-I +-+-.+-+\-+--+--+-+---f--+-+--+-+~~h.roo.+-+-+-+--+-+---f-+--tt
j

!I
v,"' E 1~~} A ~I~ Ol: P..v,,...,; ......·dV:-n~ l- "'" (c Ie. b - JL Z , c~

I
I
I
I
I

l'--.__ i, Ii
I

I , I I !
I

I ! I I I I,
Form 209

•.(~ !
i I

I I I ! I

1\<1'; r-.o~r>..t"\ I i
I' :- -/ I i
I ! I I I I



I COMPUTATION DATA SHEET

!

Prepared by T5E.... Date z- /., - 1Z.

~~ i I !
I ~~ I i

1'\0< 0

I =H+I I
:-- - --- -- --- ._- --

I
I , I

I ! L------j- - -- I--f--

i
I I

1 I

I

\
I I

I I I II

! I ! I i, --
I i I , , : I! i, I I I ! I I I II I I

I I I I ~ LdA:;t7 ~

I "-J,.,-;;:') B>I I I ;

I I I ' !

!

I 'I
I I

I ! iii

~\ c,

I I I I I iii!

i

I I

I
I
I

i I ! :

I Ii !

I I i
I I

,
I !

i I i iI

I i

i i. : I ii' I I I'

I I I I !! i I Ii_ ~_ ! i I. I -.i _
I~l F.-o-.- L~ i p~ 1 I ! i 'i I r

i
I 1

I i
, II

I ! I ! I i I I
I I

Form 209

I--+-f--I--+I"'-4h~\1\:~i.!.t~i2.f-~\.!eJ:~:-+-+-1-:."..*~LJ'l~-~~-+:'::;':2l1:)~N~~==---+-...l.<l~/il,l~~.,~kr:J;·~JJ~~\~ll:::::;c.c..;.o~'=-l--~"""O~)'~::>~.+---+----+---1I• ! '

LdK- ~....k r,. \ a L.-,""':", ,~ );~.:--iiu Iwe~t -?b-1" .-',,,, til -~J -~~I>

l---'--l----11~ l 1.J .,.;;~,.,,~ wlt-~ ~~ E r~.) c.,;,.~ IP,;e>i ~ ~J.oJ j lJ~ft- k!
I I 1.cJ I I ~~.1A_A";.L01~ CV" J.bi"("!I1- D~ ~,.e4~_ i!

I
I
I
I
I
I
I.
I
I
I
I
I
I
I
1\

I
I



I I I

I I

I : I

I !

I I I

Prepared by -;:J"5.t. Date -Z-J~-9G

i

!

COMPUTATION DATA SHEET

, ,
I

\ I
I ~[;/ I

I I ,

I :~ \ ~ ~ ""'tot' l'~F ~fn- p..,AJ.. It!. ,:IRO.J ~ .&-~ LA' ..,~ - r I'

i 'I ~.. 'I I A I

1\ ~?'

I b
I I'S'D

I I 1 I

I I I I I I I

I I
I I

I I : I I IIii i ! ! I
i ;! Abkk;J'"t~~ ·~s /.I.el?, . I he. ~::> ~pr= Cl t= ~ FT- ~..,:: A.Jk.. I -r-.r-
i i ae\Y'~ pA l ..... .;-,1b I '1'r, I .- ~L.~k-,~::vt.b ' i ~

I :,.,.J. ~£ e.-t+t::lL_i~ ! ~Folb I"t:: ~;: 1'\1:.;.vc ~~i PE. '-~. iJ -4F~
iii I I ! I I ! i

i I i-r14::z;J7! ~ - -: 'l>~V7 ~lJ !"Lis i I).E~lv "" r~ JL..p-t:...,-b lT1:t 5 orv~ ~ f~l
j I I f.",~-r-w;;'E.:,V i r.)! I"'_'"t1:A ~ •nJu) ALDi .lJA Irl" h.o loJ),..oL h IbJ~ ~Ao!, : !

. r A.t!A;'_X~1 i '.-::I~! tk(") ;c ~ ! ~ .,,",~ IL.. • I I i I

: I ' I I! iii I ! .

i VJAOO~L.- ~~Ad J.rt I~ lie II' 11 ~A-~U I~A.d. b I! i !: i --, '\ ' +-
!: : i I I Iii i Ii\, t~ I~?:: I ~f;.. = !Q An- h liz..:: L Bds Lh::> I ! ! '--+.

'c ,O~---,c.f G~E:1:I~ Ii:I I 1

I
! I I I I

! !
,

1 ! !I I I
I I ! I I I i I I I I I. I I I I

Form 209

16~~ 'vJ)..'-/ ~Lol.D Irr ~lcl IJ> ( A,~ I I -t=
I-+~~I~~~~~~~~I ~+-+--+---Ji~-i--+---+----J---+--I--l---+-----4I-l~_.,_

I)"'j~ ",~~!r '" bE.. ~ h. i D 1/-=.1 ~'SrtfA c~ I

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I



I COMPUTATION DATA SHEET

--+..
1

+-! I I
-..l-L

i ' i
I

i !
I i !I

i I
0 I

I

I I

e,P }('>9, "tk C.P/O'

I I
:.A i !
i i

I I 0 I
\ 1"J~ "';;"9 ~e: "-T"C J' 'A~ G.E ::>~

;

I I

! I I I L

I ! I I:! iii ; , i

I I !: ' I ,I I I i I

I !; i! ! Iii Iii I

iii I I I I

I II. i ~ r ':-7:) of rt- .. 0

I I I

I I I i \ II

Form 209

I I I\- (J~ !
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**************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS~ CALIFORNIA 95616

(.,,16) 756-1104

I
I
I

*****************************************
* *
* FLOOD HYDROGRAPH PACKAGE (HEC-l) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *
* RUN DATE 02/13/1998 TIME 07:31:29 *
* *
*****************************************

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

I
I

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 KN~N AS HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1K~.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED ~ITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD ~AS CHANGED ~ITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NE~ OPTIONS: DAMBREAK OUTFLO~ SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:~RITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC UAVE: NEU FINITE DIFFERENCE ALGORITHM

DEL ~EBB SUN CITY GRAND REEMS ROAD FLOODLAIN LOMR/LOMA HYDROLOGY

ID 1 2 3 4 5 6 7 8 9•..... 10

HEC-l INPUT

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

PAGE 1

ENTIRE ~ATERSHED

IITADMS.24

FAX: (602)912-6599

-> FCD/IILB IITADMS.24 MODEL ("S" GRAPH,
GREEN &AMPT LOSS, 24HR TYPE II
II/AERIAL REDUCTION)

HEC-l INPUT FILENAME: 13688H1C

300

OUTPUT SPECIFICATION

.001

.002 .005 .008 .011 .014 .017 .020 .023 .026

.032 .035 .038 .041 .044 .048 .052 .056 .060

.068 .072 .076 .080 .085 .090 .095 .100 .105

.115 .120 .126 .133 .140 .147 .155 .163 .172

.191 .203 .218 .236 .257 .283 .387 .663 .707

.758 .776 .791 .804 .815 .825 .834 .842 .849

.863 .869 .875 .881 .887 .893 .898 .903 .908

.918 .922 .926 .930 .934 .938 .942 .946 .950

.956 .959 .962 .965 .968 .971 .974 .977 .980

.986 .989 .992 .995 .998 1.00 1.000 1.000 1.000
10
50

100
200

HEC-l INPUT PAGE 2

GENERAL MODEL NOTES:

FINAL HYDROLOGY RUN FOR ~HITE TANKS ADMS
100-YEAR, 24-HOUR STORM

SCI PROJECT # 13688

STANLEY CONSULTANTS, INC.
2929 E. CAMELBACK RD. SUITE 130
PHOENIX, ARIZONA 85016
PHONE: (602)912-6500

1. THIS MODEL IS A PORTION OF THE ~HITE TANKS/AGUA FRIA AREA DRAINAGE
MASTER STUDY MODEL "~TADMS.24" PREPARED BY CONSULTANT "THE ~LB GROUP"
FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY.

2. THIS MODEL REPRESENTS ONLY THAT PORTION OF THE IITADMS.24 MODEL FROM
SUB-BASIN 101 THRU SUB-BASIN 122 INCLUSIVE. ALL OTHER HYDROGRAPH
OPERATIONS FROM THE ORIGINAL MODEL HAVE BEEN DELETED.

3. SUB-BASINS 100, 100A, 109 AND 116 ARE NOT CONSIDERED BY EITHER THE
~TADMS.24 MODEL OR THIS MODEL TO CONTRIBUTE RUNOFF TO THE OLD REEMS
ROAD ALIGNMENT FROM BELL ROAD TO BEARDSLEY ROAD.

4. ANY OF THE ORIGINAL INPUT RECORD FROM THE IITADMS.24 MODEL THAT ~AS

MODIFIED OR NOT USED BY THIS STANLEY MODEL HAS BEEN RETAINED AS A
,,* COMMENT". IN MOST CASES, A "NOTE: EXPLANAT ION" IS FOUND EITHER
IMMEDIATELEY BEFORE OR AFTER THE REVISED OR UNUSED RECORD.

ID
ID
ID
10
ID
ID
ID
ID
ID
ID
ID
ID
10
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
* ID
* 10
* ID
* ID
*DIAGRAM
IT 5
* 10 3
* NOTE: CHANGE
10 5
IN 15
JD 4.03
PC .000
PC .029
PC .064
PC .110
PC .181
PC .735
PC .856
PC .913
PC .953
PC .983
JD 3.99
JD 3.83
JD 3.76
JD 3.70

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

30

LINE

LINE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

I

I

I

I

I

I

I
I

I

I

I

I

I
I 48

49
50

KK
KM
BA

101
RUNOFF HYDROGRAPH FROM SUB-BASIN 101.

.16



I 51 LG .35 .32 3.61 .26 .00
52 UI 22. 76. 121. 165. 258. 205. 150. 106. 54. 34.
53 UI 22. 7. 7. 7. O. O. O. O. O. O.
54 UI o. O. O. o. o. o. o. o. o. o.

I 55 KK 102A
56 KM RUNOFF HYDROGRAPH FROM SUB-SUBIN 102.
57 BA .51
58 LG .40 .20 6.05 .21 .00
59 UI 40. 43. 142. 190. 228. 270. 327. 453. 484. 378.

I
60 UI 319. 263. 218. 176. 114. 71. 66. 44. 40. 15.
61 UI 12. 12. 12. 12. 12. O. O. o. O. O.
62 UI O. O. o. o. o. o. o. o. O. O.

63 KK CP101

I
64 KM ADD HYDROGRAPHS AT CP101
65 HC 2 .67

66 KK R101
67 KM ROUTE FLOW FROM CP101 TO CP102.
68 RS 2 -1 0

I 69 RC .025 .022 .022 2750 .0062
70 RX 1000 1001 1030 1085 1120 1138 1139 1140
71 RY 1319 1319 1318 1316 1316 1317 1317 1317

72 KK 102

I
73 KM RUNOFF FROM SUB-BASIN 102
74 BA .10
75 LG .50 .00 6.05 .29 .00
76 UI 10. 21. 44. 57. 70. 97. 122. 94. 75. 59.
n UI 45. 26. 17. 13. 10. 3. 3. 3. 3. 3.
78 UI O. O. O. O. O. O. O. O. O. o.

I 79 UI O. O. O. O. O. o. o. o. O. O.

80 KK CP102
81 KM ADD HYDROGRAPHS AT CP102.
82 HC 2 .n

I 83 KK R102
84 KM ROUTE FLOW FROM CP102 TO CP108
85 RS 36 -1 0
86 RC .075 .075 .075 702 .0054

I
87 RX 1000 1001 1120 1700 2030 2630 3070 3270
88 RY 1289 1289 1288 1286 1286 1288 1290 1292

89 KK 108
90 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 108.
91 BA .79

I 92 LG .44 .12 5.53 .25 .00
93 UI 31. 31. 31. 32. 101. 115. 136. 151. 167. 178.
94 UI 194. 213. 233. 257. 304. 366. 406. 353. 310. 281.

HEC-1 INPUT PAGE 3

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

95 UI 259. 240. 217. 197. 181. 163. 148. 132. 108. 88.
96 UI 56. 54. 52. 51. 45. 31. 31. 31. 24. 9.
97 UI 9. 9. 9. 9. 9. 9. 9. 9. 9. 9.

I
98 UI 9. O. O. O. O. O. O. O. O. O.
99 UI O. O. O. O. O. O. O. O. o. O.

100 KK 11108
101 KM ADD HYDROGRAPHS AT CP108.
102 HC 2 1.56

I 103 KK 103
104 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 103.
105 BA .37
106 LG .46 .09 4.33 .29 .00

I
107 UI 19. 19. 20. 64. 79. 93. 105. 116. 131. 148.
108 UI 175. 222. 248. 206. 178. 159. 143. 125. 111. 97.
109 UI 84. 64. 45. 34. 32. 32. 19. 19. 19. 6.
110 UI 6. 6. 6. 6. 6. 6. 6. 6. O. O.
111 UI O. O. o. o. o. o. o. o. O. o.

I 112 KK R103
113 KM ROUTE FLOW FROM CP103 TO CP108.
114 RS 4 -1 0
115 RC .08 .022 .035 5380 .0041
116 RX 1000 1050 1080 1095 1130 1150 1300 1830

I
117 RY 1285 1284 1282 1280 1280 1282 1284 1286

118 KK CP108
119 KM ADD HYDROGRAPHS AT CP108.
120 HC 2 1.93

I 121 KK R108
122 KM ROUTE FLOW FROM CP108 TO CP115.
123 RS 7 -1 0
124 RC .035 .035 .075 5382 .0037
125 RX 1000 1001 1002 1030 1100 1370 1900 2290

I
126 RY 1259 1259 1259 1258 1258 1260 1262 1264

127 KK 106
128 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 106.
129 BA .n

I
130 LG .35 .29 6.63 .16 .00
131 UI 68. 109. 267. 353. 425. 523. 727. 830. 634. 523.
132 UI 422. 338. 237. 132. 114. n. 65. 21. 21. 21.
133 UI 21. 21. O. O. o. o. o. o. o. o.



I 134 UI O. O. O. O. O. O. O. o. O. o.
135 KK R106
136 KM ROUTE FL~ FROM CP106 TO CP107
137 RS 3 -1 0

I 138 RC .075 .03 .03 5382 .039
139 RX 1000 1430 1860 1890 1940 1960 1969 1970
140 RY 1292 1291 1290 1289.5 1289.5 1290 1290.5 1290.5

HEC-1 INPUT PAGE 4

I
LINE !D •.•.••• 1....... 2•.•...•3.......4....•.. 5....... 6....... 7..•..•. 8....•..9...... 10

141 KK 107
142 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 107.

I
143 BA .60
144 LG .46 .08 5.65 .29 .00
145 UI 26. 26. 26. 53. 91. 109. 125. 141. 152. 167.
146 UI 186. 203. 238. 291. 340. 308. 266. 238. 216. 199.
147 UI 177. 160. 143. 129. 114. 90. 71. 46. 46. 43.
148 UI 43. 27. 26. 26. 19. 8. 8. 8. 8. 8.

I 149 UI 8. 8. 8. 8. 8. 8. o. o. O. o.
150 UI O. O. O. O. O. O. O. O. O. O.

151 KK CP107
152 KM ADD HYDROGRAPHS AT CP107.

I
153 HC 2 1.37

154 KK R107
155 KM ROUTE FL~ FROM CP107 TO CP115
156 RS 6 -1 0

I
157 RC .035 .035 .075 6240 .0048
158 RX 1000 1001 1002 1030 1100 1370 1900 2290
159 RY 1259 1259 1259 1258 1258 1260 1262 1264

160 KK 115
161 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 115.

I
162 BA .49
163 LG .50 .00 7.04 .24 .00
164 UI 22. 22. 22. 45. 76. 91. 104. 117. 126. 138.
165 UI 155. 170. 200. 245. 284. 247. 215. 192. 176. 161.
166 UI 142. 129. 115. 103. 90. 69. 52. 38. 37. 35.

I
167 UI 31. 22. 22. 22. 10. 7. 7. 7. 7. 7.
168 UI 7. 7. 7. 7. 7. o. o. o. o. O.
169 UI O. O. O. O. O. O. O. O. O. o.
170 KK 11115
171 KM ADD HYDROGRAPHS AT CP115.

I 172 HC 2 1.86

173 KK 21115
174 KM ADD HYDROGRAPHS AT CP115.
175 HC 2 3.79

I 176 KK 111
177 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 111.
178 BA .50
179 LG .40 .21 5.55 .22 .00

I
180 UI 32. 32. 78. 129. 160. 184. 211. 246. 304. 406.
181 UI 374. 307. 266. 230. 196. 167. 139. 99. 58. 55.
182 UI 50. 32. 32. 15. 10. 10. 10. 10. 10. 10.
183 UI O. O. O. O. O. O. O. o. o. o.
184 UI O. O. O. O. O. O. O. O. O. O.

HEC-1 INPUT PAGE 5

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

185 KK 0111

I
186 KM DIVERT TO CP119 FROM CP111
187 DT 01119
188 01 0 32 109 228 389 599 858 1170 1539 1967
189 DO 0 11 39 83 145 228 333 462 617 799

190 KK R111

I 191 KM ROUTE REMAINDER FROM CP111 TO CP112
192 RS 9 -1 0
193 RC .075 .035 .035 5280 .0040
194 RX 1000 1570 2040 2370 2440 2468 2469 2470
195 RY 1312 1310 1308 1306 1306 1307 1307 1307

I 196 KK 104
197 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 104
198 BA .15
199 LG .35 .31 4.93 .23 .00
200 UI 26. 101. 151. 242. 249. 169. 112. 50. 31. 14.

I 201 UI 7. 7. o. o. o. o. o. o. o. O.
202 UI o. O. o. o. O. o. O. O. o. o.
203 KK R104
204 KM ROUTE FL~ FROM CP104 TO CP112

I
205 RS 53 -1 0
206 RC .075 .075 .075 6552 .0056
207 RX 1000 1001 1230 1270 1750 2000 2380 2650
208 RY 1321 1321 1320 1318 1318 1319 1318 1320

I
209 KK 112
210 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 112
211 BA .97
212 LG .50 .00 3.65 .50 .00



I 213 UI 35. 35. 35. 35. 92. 123. 142. 165. 179. 193.
214 UI 207. 224. 245. 266. 290. 340. 400. 464. 424. 371.
215 UI 335. 308. 286. 267. 243. 220. 206. 185. 170. 155.
216 UI 131. 101. 77. 62. 61. 58. 58. 45. 35. 35.
217 UI 35. 28. 11. 11. 11. 11. 11. 11. 11. 11.

I 218 UI 11. 11. 11. 11. 11. O. O. O. o. O.
219 UI O. O. O. O. O. O. O. O. O. O.

220 KK 11112
221 KM AOD HYDROGRAPHS AT CP112.

I
222 HC 2 1.12

223 KK 21112
224 KM ADD HYDROGRAPHS AT CP112.
225 HC 2 1.62

I 226 KK 105
227 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 105
228 BA .21
229 LG .35 .27 7.68 .10 .00
230 UI 32. 129. 195. 295. 362. 246. 171. 88. 50. 28.

I 231 UI 10. 10. 10. O. O. o. O. O. O. O.
HEC-1 INPUT PAGE 6

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

I
232 UI O. O. O. O. O. O. O. O. O. O.

233 KK R105
234 KM ROUTE FLOW FROM CP105 TO CP112
235 RS 3 -1 0
236 RC .022 .022 .03 5220 .0044

I 237 RX 1000 1001 1010 1020 1040 1050 1099 1100
238 RY 1303 1303 1303 1302 1302 1304 1305 1305

239 KK CP112
240 KM ADD HYDROGRAPHS AT CP112.

I
241 HC 2 1.83

242 KK 0112
243 KM DIVERT TO CP120 FROM CP112
244 DT 01120

I
245 01 0 48 165 355 625 981 1434 1990
246 DQ 0 16 55 118 208 327 478 663

247 KK 0112
248 KM DIVERT TO CP121A FROM CP112
249 DT 1D121A

I 250 01 0 32 110 237 417 654 956 1327
251 DQ 0 16 55 118 208 327 478 663

252 KK R112
253 KM ROUTE REMAINDER FROM CP112 TO CP113A

I
254 RS 6 -1 0
255 RC .075 .035 .035 2640 .0023
256 RX 1000 1490 1830 2600 2770 2788 2789 2790
257 RY 1290 1288 1286 1284 1284 1285 1285 1285

I
258 KK 113A
259 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 113A
260 BA .50
261 LG .50 .00 7.93 .15 .00
262 UI 22. 22. 22. 42. 75. 89. 103. 115. 125. 137.
263 UI 152. 167. 192. 238. 276. 260. 224. 199. 181. 1 167.

I
264 UI 149. 134. 121. 108. 98. 79. 62. 40. 38. 36.
265 UI 35. 26. 22. 22. 20. 7. 7. 7. 7. 7.
266 UI 7. 7. 7. 7. 7. 7. O. O. o. O.
267 UI O. O. O. O. O. O. O. O. O. o.

I
268 KK CP113A
269 KM ADD HYDROGRAPHS AT CP113A
270 HC 2 2.33

271 KK D113A
272 KM DIVERT TO CP121A FROM CP113A

I, 273 DT 2D121A
274 01 0 26 67 134 232 278 399 561 799 1106
275 DQ 0 0 0 0 0 4 22 58 120 211

HEC-1 INPUT PAGE 7

I
LINE !D .•..•.. 1....... 2.......3....... 4.....•. 5.......6....... 7....... 8....... 9...... 10

276 KK R113A
277 KM ROUTE REMAINDER FROM CP113A TO CP113
278 RS 25 -1 0

I 279 RC .075 .035 .035 5280 .0032
280 RX 1000 1080 2620 2725 2735 2798 2799 2800
281 RY 1278 1277 1277 1276 1276 1277 1277 1277

282 KK 113

I
283 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 113
284 BA .50
285 LG .50 .00 8.54 .11 .00
286 UI 22. 22. 22. 49. 79. 95. 108. 122. 132. 145.
287 UI 162. 178. 213. 261. . 291. 248. 216. 195. 178. 161 .

I
288 UI 143. 131. 114. 105. 88. 65. 46. 39. 37. 37.
289 UI 27. 22. 22. 20. 7. 7. 7. 7. 7. 7.
290 UI 7. 7. 7. 7. 7. O. O. O. O. O.
291 UI O. O. O. O. O. O. O. O. O. O.



I 292 KK CP113
293 KM ADD HYDROGRAPHS AT CP113.
294 HC 2 2.83

I 295 KK 0113
296 KM DIVERT TO CP122 FROM CP113
297 DT 10122
298 01 0 79 257 523 872 1307 1829
299 DQ 0 63 205 416 692 1033 1422

I 300 KK R113
301 KM ROUTE REMAINDER FROM CP113 TO CP114
302 RS 6 -1 0
303 RC .075 .04 .04 2100 .0038

I
304 RX 1000 1020 1100 1850 2030 2048 2049 2050
305 RY 1266 1264 1262 1260 1260 1261 1261 1261

306 KK 114
307 KM RUNOFF HYDROGRAPH FROM SU8-BASIN 114
308 BA .38

I 309 LG .50 .00 8.35 .13 .00
310 UI 17. 17. 17. 41. 62. 75. 86. 95. 104. 115.
311 UI 129. 144. 177. 215. 216. 183. 161. 146. 133. 118.
312 UI 106. 95. 85. 74. 58. 44. 31. 30. 28. 25.
313 UI 17. 17. 17. 6. 5. 5. 5. 5. 5. 5.

I
314 UI 5. 5. 5. 5. O. O. o. o. o. O.
315 UI O. O. o. O. o. o. o. o. o. O.

316 KK CP114
317 KM ADD HYDROGRAPHS AT CP114.

I
318 HC 2 3.21

HEC-1 INPUT PAGE 8

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

I 319 KK 0114
320 KM DIVERT TO CP122 FROM CP114
321 DT 20122
322 01 0 17 54 80 333 952 2066
323 DQ 0 0 0 0 70 438 1217

I 324 KK R114
325 KM ROUTE REMAINDER FROM CP114 TO CP115
326 RS 2 -1 0
327 RC .06 .022 .35 2652 .0034
328 RX 1000 1380 1790 1800 1840 1850 1899 1900

I 329 RY 1258 1256 1254 1250 1250 1252 1253 1253

330 KK CP115
331 KM ADD HYDROGRAPHS AT CP115.
332 HC 2 7.0

I 333 KK R115
334 KM ROUTE FLO\oIS FROM CP115 TO CP122
335 RS 6 -1 0
336 RC .035 .035 .075 5280 .0038

I
337 RX 1000 1001 1002 1015 1035 1360 1920 2460
338 RY 1239 1239 1239 1238 1238 1240 1241 1242

339 KK 0113
340 KM RETURN DIVERT AT CP113
341 DR 10122

I 342 KK R113
343 KM ROUTE FLO\oI FROM CP113 TO CP122
344 RS 36 -1 0
345 RC .08 .08 .08 7488 .0049

I
346 RX 1000 1001 1610 1820 1990 2010 3059 3060
347 RY 1248 1248 1246 1245 1245 1246 1248 1248

348 KK 0114
349 KM RETURN DIVERT AT CP114

I
350 DR 20122

351 KK R114
352 KM ROUTE FLO~ FROM CP114 TO CP122
353 RS 45 -1 0
354 RC .075 .075 .075 6240 .0046

I
355 RX 1000 1001 1610 1820 1990 2010 3059 3060
356 RY 1248 1248 1246 1245 1245 1246 1248 1248

357 KK 122
358 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 122

I
359 BA .89
360 LG .50 .00 5.83 .32 .00
361 UI 32. 32. 32. 32. 87. 114. 132. 153. 166. 179.
362 UI 193. 207. 229. 247. 272. 319. 378. 428. 385. 338.
363 UI 306. 281. 262. 243. 220. 201. 188. 167. 155. 138.
364 UI 114. 93. 63. 57. 56. 53. 53. 36. 32. 32.

I
HEC-1 INPUT PAGE 9

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

365 UI 32. 20. 10. 10. 10. 10. 10. 10. 10. 10.

I
366 UI 10. 10. 10. 10. 10. O. O. O. O. O.

I 367 UI O. O. O. O. O. O. O. O. O. O.

368 KK 11122



I 369 KM ADD HYDROGRAPHS AT CP122
370 HC 3 4.1

371 KK CP122
372 KM ADD HYDROGRAPHS AT CP122

I 373 HC 2 7.89
374 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

I
LINE (V) ROUTING (---» DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

48 101

I 55 102A

· .
63 CP101 ........•..•

I
V
V

66 R101

I
72 102

80 CP102 •...........
V
V

I 83 R102

89 108

I · .
100 1I108............

103 103

I
V
V

112 R103

· .
118 CP108..•....•.•..

I V
V

121 R108

I
127 106

V
V

135 R106

I 141 107

· .
151 CP107...•........

V

I
V

154 R107

160 115

I · .
170 1I115 .•..........

· .
173 21115 ...........•

I 176 111

I
187 .-------> DI119
185 D111

V
V

190 R111

I 196 104
V
V

203 R104

I· 209 112

. .

I
220 1I112 ....•.•.•...

· .
223 21112 ............



I 226 105
v
v

I 233 R105

· .
239 CP112 ............

I 244 .-------> 01120
242 0112

I
249 .-------> 10121A
247 0112

V
V

252 R112

I 258 113A

· .
268 CP113A •.••......•.

I 273 .-------> 20121A
271 D113A

V

I
V

276 R113A

282 113

I · .
292 CP113 ..•........•

297 .-------> 10122

I
295 0113

V
V

300 R113

I 306 114

· .
316 CP114 ....••......

I 321 .-------> 20122
319 0114

V
V

I
324 R114

. .
330 CP115 ..•.........

V
V

I 333 R115

341 10122.<-------
339 0113

I
V
V

342 R113

350 .<------- 20122

I 348 0114
V
V

351 R114

I 357 122

· . .
368 11122........................

I . .
371 CP122 ............

I
31 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYOROGRAPH PLOT SCALE

I
IT HYOROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
!DATE 0 STARTING DATE
!TIME 0000 STARTING TIME



COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLI SH UN ITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLQ\,J
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

TIME OF
MAX STAGE

MAXIMUM
STAGE

BASIN
AREA

72-HOUR24-HOUR6-HOUR

AVERAGE FLQ\,J FOR MAXIMUM PERIODPEAK TIME OF
FLQ\,J PEAK

300 NUMBER OF HYDROGRAPH ORDINATES
2 0 ENDING DATE

0055 ENDING TIME
19 CENTURY MARK

STATION

NQ
NDDATE
NDTIME
ICENT

OPERATION
+

I

I

I

I

I

I
I
I

+

+

+

+

+

HYOROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

101

102A

CP101

R101

102

233. 12.25

525. 12.58

635. 12.50

629. 12.50

135. 12.42

22.

73.

95.

95.

17.

5.

18.

24.

24.

4.

5.

18.

23.

23.

4.

.16

.51

.67

.67

.10

I
+

+

2 COMBINED AT

ROUTED TO

CP102

R102

753. 12.50

763. 12.58

112.

112.

28.

28.

27.

27.

.77

.77

I +

+

HYDROGRAPH AT

2 COMBINED AT

108

1I108

478. 13.25

999. 12.58

117.

228.

29.

57.

28.

55.

.79

1.56

I
I
I

+

+

+

+

+

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

103

R103

CP108

R108

106

286. 12.92

267. 13.08

1158. 12.75

1123. 13.25

871. 12.50

55.

55.

283.

283.

111.

14.

14.

71.

71.

28.

13.

13.

68.

68.

27.

.37

.37

1.93

1.93

.77

+
ROUTED TO

R106 778. 12.67 111. 28. 27. .77

+
HYDROGRAPH AT

107 398. 13.08 88. 22. 21. .60

I +

+

2 COMBINED AT

ROUTED TO

CP107

R107

1044. 12.75

948. 13.17

199.

199.

50.

50.

48.

48.

1.37

1.37

I
I
I

+

+

+

+

+

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

115

11115

21115

111

DI 119

379. 13.08

1313. 13.17

2429. 13.17

443. 12.67

166. 12.67

89.

288.

570.

71.

26.

22.

72.

143.

18.

7.

22.

69.

137.

17.

6.

.49

1.86

3.79

.50

.50

I
+

+

HYDROGRAPH AT

ROUTED TO

D111

R111

276. 12.67

232. 13.33

45.

45.

11.

11.

11.

11.

.50

.50



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

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

104

Rl04

112

1I112

21112

lOS

Rl05

CP112

01120

0112

lD121A

0112

R112

113A

CP113A

2D121A

D113A

R113A

113

CP113

10122

0113

R113

114

CP114

20122

0114

R114

CP115

R115

0113

R113

0114

236. 12.17

89. 14.67

534. 13.33

534. 13.33

765. 13.33

354. 12.25

316. 12.42

790. 13.33

263. 13.33

527. 13.33

263. 13.33

264. 13.33

241. 13.75

409. 13.08

560. 13.08

58. 13.08

502. 13.08

444. 15.00

431. 13.08

556. 13.08

442. 13.08

114.13.08

106. 13.50

326. 13.00

376. 13.08

96. 13.08

280. 13.08

278. 13.17

2705. 13.17

2541. 13.67

442. 13.08

393. 14.50

96. 13.08

20.

20.

138.

157.

202.

34.

34.

236.

79.

158.

79.

79.

79.

106.

183.

9.

174.

173.

117.

284.

226.

58.

58.

84.

140.

20.

120.

119.

688.

686.

226.

22D.

20.

5.

5.

34.

40.

51.

9.

9.

59.

20.

40.

20.

20.

20.

27.

46.

2.

44.

44.

29.

73.

58.

15.

15.

21.

36.

5.

31.

31.

173.

173.

58.

58.

5.

5.

5.

33.

38.

49.

8.

8.

57.

19.

38.

19.

19.

19.

26.

45.

2.

42.

42.

28.

71.

56.

14.

14.

20.

35.

5.

30.

30.

167.

167.

56.

56.

5.

.15

.15

.97

1.12

1.62

.21

.21

1.83

1.83

1.83

1.83

1.83

1.83

.50

2.33

2.33

2.33

2.33

.50

2.83

2.83

2.83

2.83

.38

3.21

3.21

3.21

3.21

7.00

7.00

2.83

2.83

3.21



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

ROUTED TO
+ R114 74. 15.08

HYDROGRAPH AT
+ 122 552. 13.33

3 COMBINED AT
+ 11122 571. 14.33

2 COMBINED AT
+ CP122 2976. 13.58

*** NORMAL END OF HEC-1 ***

20.

146.

357.

1041.

5.

37.

99.

273.

5.

35.

96.

263.

3.21

.89

4.10

7.89



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

1.
2.
3.
4.
5.
6.

APPENDIX D: LOMR HYDROLOGY

Table Dl: Rainfall Loss and S-Graph Parameters for HEC-l Model (13688LMR)
MCUHP2 Output
Routing Parameters for HEC-l Model (13688LMR)
Retention Basin Summary Tables D2, D3
Diversion Operations along Bell Road
HEC-l Model Output (13688LMR)



I
I TABLE D1

SUN CITY GRAND REEMS ROAD FLOODPLAIN LOMR

I- RAINFALL LOSS AND S-GRAPH PARAMETERS FOR HEC-1 MODELS

VEG
SUB-BASIN LAND USE LAND USE fA DTHETA PSIF XKSAT COVER CK ADJ RTIMP Kn

I % (IN) (IN) (IN/HR) % XKSAT %
102 PRE-DEV 55 0.50 0.00 6.05 0.17 90 1.7 0.29 0.0 0.12
102 GOLF 10 0.50 0.25 6.05 0.17 50 1.5 0.26 0.0 0.08

I 102 SINGLE FAM 35 0.25 0.25 6.05 0.17 40 1.4 0.24 30.0 0.05
102 WEIGHTED 0.41 0.11 6.05 0.27 10.5 0.09

I
103 PRE-DEV 5 0.46 0.09 4.33 0.22 70 1.3 0.29 0.0 0.12
103 GOLF 15 0.50 0.25 4.33 0.22 50 1.5 0.33 0.0 0.08
103 SINGLE FAM 80 0.25 0.25 4.33 0.22 40 1.4 0.31 30.0 0.05
103 WEIGHTED 0.3 0.24 4.33 0.31 24.0 0.06

I 107 PRE-DEV 17 0.46 0.08 5.65 0.18 70 1.3 0.23 0.0 0.12
107 GOLF 15 0.50 0.25 5.65 0.18 50 1.5 0.27 0.0 0.08

I
107 SINGLE FAM 68 0.25 0.25 5.65 0.18 40 1.4 0.25 30.0 0.05
107 WEIGHTED 0.32 0.22 5.65 0.25 20.4 0.07

108 PRE-DEV 40 0.44 0.12 5.53 0.18 0 1.0 0.18 0.0 0.12

I 108 GOLF 20 0.50 0.25 5.53 0.18 50 1.5 0.27 0.0 0.08
108 SINGLE FAM 40 0.25 0.25 5.53 0.18 40 1.4 0.25 30.0 0.05
108 WEIGHTED 0.38 0.20 5.53 0.23 12.0 0.08

I 113 PRE-DEV 0 0.50 0.00 8.54 0.06 0 1.0 0.06 0.0 0.12
113 GOLF 15 0.50 0.15 8.54 0.06 50 1.5 0.09 0.0 0.08
113 SINGLE FAM 85 0.25 0.15 8.54 0.06 40 1.4 0.08 30.0 0.05

I 113 WEIGHTED 0.29 0.15 8.54 0.08 25.5 0.05

114 PRE-DEV 0 0.50 0.00 8.35 0.05 0 1.0 0.05 0.0 0.12

I 114 GOLF 20 0.50 0.15 8.35 0.05 50 1.5 0.08 0.0 0.08
114 SINGLE FAM 80 0.25 0.15 8.35 0.05 40 1.4 0.07 30.0 0.05
114 WEIGHTED 0.3 0.15 8.35 0.07 24.0 0.06

I 115 PRE-DEV 20 0.50 0.00 7.04 0.12 0 1.0 0.12 0.0 0.12
115 GOLF 10 0.50 0.20 7.04 0.12 50 1.5 0.18 0.0 0.08
115 SINGLE FAM 70 0.25 0.20 7.04 0.12 40 1.4 0.17 30.0 0.05

I 115 WEIGHTED 0.33 0.16 7.04 0.16 21.0 0.07

NOTES:

I
1. IA VALUES FOR PRE-DEV FROM WTADMS.24; ALL OTHERS FROM TABLE 4.2a.
2. DTHETA PRE-DEVVALUES FROM WTADMS.24; ALL OTHERS CALCULATED FROM TABLE 4.2

CORRESPONDING TO PSIF (ASSUMING NORMAL).
3. ALL PSIF VALUES FROM WTADMS.24.

I 4. XKSAT VALUES FOR PRE-DEV FROM WTADMS.24; ALL OTHERS CALCULATED FROM TABLE 4.2
CORRESPONDING TO PSIF. PRE-DEV VALUES ARE BARE GROUND IN SUB-BASINS 108, 113, 114 AND 115.

5. % VEG COVER AND RTIMP VALUES FROM TABLE 4.2a.

I
6. CK VALUES FROM FIGURE 4.4.
7. Kn VALUES FROM APPENDIX K.

I
I C:\MyFiles\QPFiles\HEC1PARA.wb3



I ID
10 DEL WEBB SUN CITY GRAND REEMS ROAD FLOODLAIN LOMR/LOMA HYDROLOGY
10
10 STANLEY CONSULTANTS, INC.

I
10 2929 E. CAMELBACK RD. SUITE 130
10 PHOENIX, ARIZONA B5016
10 PHONE: (602)912-6500 FAX: (602)912-6599
10
10 SCI PROJECT # 13688 HEC-1 INPUT FILENAME: LMR.MCU

I
10
10 OUTPUT FROM COUNTY MCUHP2
10 USE PARAMETERS FROM ORGINAL WLB'S ADMS REPORT AND TABLE 01
10
10 FILE: C:\MYFILES\HEC1\REEMS\LOMR\LMR.MCU
IT 5 300

I 10 3
KK
KM BASIN 102
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .4 Lea= .2 S= 21.4 Kn= .090 LAG= 25.3

I
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .10
IN 15
KM RAINFALL DEPTH OF 4.03 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
KM AN AREAL REDUCTION COEFFICIENT OF 1.000 WAS USED
PB 4.030

I KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL
PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026
PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060
PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105
PC .110 .115 .120 .126 .135 .142 .150 .158 .166 .175

I
PC .184 .195 .208 .224 .243 .266 .318 .479 .678 .716
PC .743 .764 .781 .795 .808 .818 .828 .837 .844 .851
PC .858 .865 .871 .877 .883 .889 .895 .900 .905 .910
PC .915 .919 .923 .927 .931 .935 .939 .943 .947 .951
PC .954 .957 .960 .963 .966 .969 .972 .975 .978 .981

I
PC .984 .987 .990 .993 .996 .999 1.000
LG .41 .11 6.05 .27 10.50
UI 13. 44. 72. 96. 151. 132. 97. 70. 41. 23.
UI 15. 7. 4. 4. 4. O. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
KK

I KM BASIN 103
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lea= .6 S= 33.9 Kn= .060 LAG= 39.4
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .37

I
LG .30 .24 4.33 .31 24.00
UI 32. 45. 119. 159. 190. 231. 308. 393. 316. 259.
UI 212. 172. 137. 81. 55. 48. 32. 23. 10. 10.
UI 10. 10. 10. O. O. o. o. O. O. O.
UI O. O. O. o. O. O. O. o. o. o.

I
KK
KM BASIN 107
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.5 Lea= .6 S= 27.7 Kn= .070 LAG= 52.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .60

I
LG .32 .22 5.65 .25 20.40
UI 38. 38. 88. 149. 186. 215. 244. 285. 344. 460.
UI 462. 374. 322. 282. 240. 205. 176. 128. 82. 66.
UI 63. 43. 38. 28. 12. 12. 12. 12. 12. 12.
UI 12. O. O. o. o. o. o. o. o. o.

I
UI O. o. o. o. o. o. o. o. o. O.
KK
KM BASIN 108
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.9 Lea= .9 S= 27.6 Kn= .080 LAG= 75.4
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

I BA .79
LG .38 .20 5.53 .23 12.00
UI 35. 35. 35. 78. 125. 151. 173. 193. 209. 230.
UI 258. 284. 340. 418. 459. 390. 340. 307. 281. 253.
UI 225. 205. 180. 166. 136. 101. 69. 62. 59. 58.

I
UI 41. 35. 35. 28. 11. 11. 11. 11. 11. 11 .
UI 11. 11. 11. 11. 11 . O. O. o. o. O.
UI O. O. o. O. O. o. o. o. o. O.
KK
KM BASIN 113

I
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.1 Lea= .6 S= 30.4 Kn= .050 LAG= 31.5
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .50
LG .29 .15 8.54 .08 25.50
UI 53. 124. 244. 315. 400. 594. 594. 448. 350. 270.

I
UI 175. 93. 76. 53. 20. 16. 16. 16. O. O.
UI O. O. O. O. O. O. O. O. O. O.
KK
KM BASIN 114
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

I
KM L= 1.1 Lea= .5 S= 29.6 Kn= .060 LAG= 37.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .38
LG .30 .15 8.35 .07 24.00
UI 35. 58. 137. 181. 220. 273. 392. 399. 307. 252.
UI 202. 159. 102. 60. 53. 35. 24. 11. 11. 11.

I UI 11. 11. o. O. o. O. o. O. O. O.
UI O. O. O. o. O. O. O. O. O. O.
KK
KM BASIN 115



I KM
KM
KM
BA
LG
UI
UI
UI
UI
ZZ

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

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.1 Lea= .6 S= 28.6 Kn= .070 LAG= 44.6
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.49

.33 .16 7.04 .16 21.00
37. 37. 123. 168. 203. 237. 283. 376. . 464. 379.315. 268. 223. 183. 141. 86. 64. 59. 37. 36.11. 11. 11. 11. 11. 11. o. o. o. o.o. o. o. o. o. o. O. O. O. O.
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TABLE D-2
SUN CITY GRAND PHASE 1

RETENTION BASIN SUMMARY
(Refer to HEC-l Files 13688HIA and PHIRET)

Retention Basin Located in ADMS Depth (Ft) @ Volume (AC FT)
Operation Sub-basin Spillway Elevation @ Spillway

Elevation

1 DTl14 107 2.1 4.66
2 DT112 107 3.6 10.03
3 DTl15A 107 2.6 7.58
4 DT115B 107 3.8 3.48
5 DT101 103 4.6 10.95
6 DT102 103 3.6 9.14
7 DT105 108 5.5 8.12
8 DT107A 108 3.1 4.09
9 DT107B 108 2.1 1.58
10 DT104 103 4.1 7.36
11 DT111 107 4.1 15.33
12 DT107 108 4.5 20.07
13 DT108A 103 3.1 7.21
14 DT108B 108 3.1 3.59
15 DT109 108 4.6 27.40
16 DT110 108 6.6 69.23

Average Depth = Total Volume =
3.8 ft. 209.82 AC FT

Total Retention Volume in ADMS Sub-Basin 103 = 34.66 AC FT.

Total Retention Volume in ADMS Sub-Basin 107 = 41.08 AC FT.

Total Retention Volume in ADMS Sub-Basin 108 = 134.08 AC FT.

gsb/t1b:MAY001.60/13688
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TABLE D-3
SUN CITY GRAND PHASE 2

RETENTION BASIN SUMMARY
(Refer to HEC-l Files 13688HIB and PH2RET)

Retention Basin Located in ADMS Depth (Ft) @ Volume (AC FT)
Operation Sub-basin Spillway Elevation @ Spillway

Elevation

1 DT203A 107 6.4 6.52
2 DT203B 107 4.6 2.21
3 DT205A 107 3.6 5.00
4 DT205B 107 2.6 3.59
5 DT209 107 4.1 15.00
6 DT215A 114 5.5 5.32
7 DT215B 113 5.0 4.61
8 DT224 113 4.0 4.60
9 DT217 113 4.5 4.28
10 DT220A 113 4.5 4.21
11 DT220B 113 7.1 20.87
12 DT49A1 113 2.1 0.67
13 DT49A2 113 1.1 0.26
14 DT49A3 113 1.1 0.44
15 DT249B 114 4.6 4.06
16 1DT230 114 8.5 17.41
17 2DT230 114 7.1 13.94
18 1DT246 114 2.6 6.05
19 DT238B 114 4.0 1.37
20 DT246A 114 3.6 11.18
21 1DT237 115 5.5 6.73
22 2DT237 115 6.5 3.23
23 3DT237 115 6.5 3.61
24 4DT237 115 6.5 3.17
25 5DT237 115 6.0 3.41
26 1DT240 115 7.0 6.31
27 2DT240 115 6.0 3.33
28 3DT240 115 5.5 3.61
29 DT246B 115 8.0 22.35

Average Depth = Total Volume =
5.0 £t. 187.34 AC FT

Total Retention Volume in ADMS Sub-Basin 107 = 32.32 AC FT.

Total Retention Volume in ADMS Sub-Basin 113 = 39.94 AC FT.

Total Retention Volume in ADMS Sub-Basin 114 = 59.33 AC Fr.

Total Retention Volume in ADMS Sub-Basin 115 = 55.75 AC FT.

gsb/t1b:MAY001.60/13688
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Diversion at SR303L and Bell Road
Dl13A
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Triangular Channel Analysis & Design
Open Chamel - Uniform flow

WOrksheet N8lIIl!: DIVERSION CP113A
Description: CP113A TO CP113
Solve For Discharge
Given Constant Datai

Z-Left •••••••••••••
Z-Right••••••••••••
Mannings 'n' •••••••
Channel Slope••••••

VARIABLE C04PUTED CCJlPUTED
=

Z-Left Z-Right Nannings Channel Channel Chamel velocity
(H:V) (H:V) 'n' Slope D~th Discharge Ups)

ft/ft ft cfs
==

111.00 110.00 0.025 0~0020 0.25 4.59 0.66
111.00 110.00 0.025 0.0020 0.50 29.14 1.05
111.00 110.00 0.025 0.0020 0.75 85.92......... 1.38
111.00 110.00 0.025 0.0020 1.00 185.04 1.67111.00 110.00 0.025 0.0020 1.25 335.49 1.94111.00 110.00 0.025 0.0020 1.50 545•55 .,/" 2.19

Given Constant Datai
Bottom Width ••••••• 317.00
Z-Left ••••••••••••• 111.00
Z-Right............ 0.00
Nannings 'n'....... 0.025
Channel Slope...... 0.0020

VARIABLE COMPUTED ta4PUTED
=-

Bottom Z-Left Z-Right Nannings Chamel Channel Channel VelocityWidth (H:V) (H:V) 'n' Slope D~th Discharge fps
ft ft/ft ft cfs=====----========------================-

317.00 111.00 0.00 0.025 0.0020 0.25 84.86- 1.03317.00 111.00 0.00 0.025 0.0020 0.50 273.89 - 1.59317.00 111.00 0.00 0.025 0.0020 0.75 547.85 2.04317.00 111.00 0.00 0.025 0.0020 1.00 901.221.-- 2.42

Description: CP113A TO S121A
Given Constant Data;

Z-Left............. 0.00
Z-RiVht •••••••••••• 250.00
Nannlngs 'n'....... 0.025
Channel Slope...... 0.0100

VARIABLE ta4PUTED CCltPUTED
=- ,

Z-Left Z-Right Nannings Channel Channel Channel Velocity(H:V) (H:V) 'n' Slope Depth Discharge Ups)
ft/ft ft cfs

==============--===--===------ - - - ======:-
0.00 250.00 0.025 0.0100 0.25 11.58:i 1.480.00 250.00 0.025 0.0100 0.50 73.52 2.350.00 250.00 0.025 0.0100 0.75 216.76 ..",. 3.080.00 250.00 0.025 0.0100 1.00 466.81 3.73

Open Channel Flow Module, Version 3.21 (c)

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



I VERTICAL LENGTH OF CURVE - 200 VERT CORR AT PI _ -Hl.472
CURVE BACK GRADE IN % - -1.000 AHEAD GRADE IN % - +0.889

~:. CALCUlATION ~TI~~A~io=I: :::~~:~~ ~TAN=T~ : ~~~::::

I' ~~~~:~~_:_--~~ ~~~~:~~_:_--~~ ~~~~:~~_:_--~
96875.00 -1279.98 96950.00 -1279.50 97025.00 -1279.54

I
96880.00 -1279.93 96955.00 -1279.48 97030.00 -1279.56
96885.00 -1279.88 96960.00 -1279.47 97035.00 -1279.59
96890.00 -1279.84 96965.00 -1279.46 97040.00 -1279.62
96895.00 -1279.80 96970.00 -1279.46 97045.00 -1279.65

196900.00 -1279.76 96975.00 -1279.45 97050.00 -1279.68
96905.00 -1279.72 96980.00 -1279.45 97055.00 -1279.71
96910.00 -1279.69 96985.00 -1279.45 97060.00 -1279.75

I 96915.00 -1279.66 96990.00 -1279.45 97065.00 -1279.79
96920.00 -1279.63 96995.00 -1279.46 97070.00 -1279.83
96925.00 -1279.60 97000.00 -1279.47 97075.00 -1279.87

1
96930.00 -1279.57 97005.00 -1279.48
96935.00 -1279.55 97010.00 -1279.49
96940.00 -1279.53 97015.00 -1279.51
96945.00 -1279.51 97020.00 -1279.52

l Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu
-------------------------------------------------------------------------------

1
I "·..

I
I
I
I
I
I
I
I
I



I 1

,.

CURRENT.. DATE: 10-08-1994 FILE DATE: 10-08-1994
CURRENT TIME: 18:46:31 FILE NAME: 96900

\" '~------------------------------------------------------------------------------

1_"- -----------------------­
--------------------------

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

II: ~ :-------~~:~-~~:~----------:-----~~:-~~~:-~:~~:-~:------------1
I L I INLET OUTLET CULVERT I BARRELS 1
I V I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I

I I # I (FT) (FT) (FT) 1 MATERIAL (FT) (FT) n TYPE I
I 1--------------------------1-----------------------------------------------1
I 1 11275.50 1274.90 180.00 1 1 RCP 2.00 2.00 .012 CONVENTIONAL I

1121 1 1
I 3 I 1 I
I 4 1 I I

1
1 5 1 I I
I 6 1 I I
--------------------------_._.-.-------_._---_._._------------.-----------------

1_-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: 96900 DATE: 10-08-1994

I ELEV (FT)
1279.00
1279.03
1279.05
1279.07
1279.09
1279.11
1279.12
1279.14
1279.15
1279.16
1279.18
1279.00

TOTAL
o
5

10
15
20
25
30
35
40
45
50
o

1
o
2
3
4
4
5
5
5
5
6
6
o

2
o
o
o
o
o
o
o
o
o
o
o
o

3
o
o
o
o
o
o
o
o
o
o
o
o

4
o
o
o
o
o
o
o
o
o
o
o
o

5
o
o
o
o
o
o
o
o
o
o
o
o

6 ROADWAY ITR
001
o 3 14
o 7 11
o 11 9
o 16 7
o 20 7
o 25 6
o 30 6
o 34 5
o 39 5
o 44 5
o OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 96900 DATE: 10-08-1994

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1279.00 0.00 0 0 0.00
1279.03 -0.00 5 0 0.54
1279.05 -0.00 10 0 0.89
1279.07 -0.00 15 0 0.78
1279.09 -0.00 20 0 0.97
1279.11 -0.00 25 0 0.71
1279.12 -0.00 30 0 0.64
1279.14 -0.00 35 0 0.57
1279.15 -0.00 40 0 0.82
1279.16 -0.00 45 0 0.62
1279.18 -0.00 SO 0 0.58

I"--------------------------------------------------------------------------------<1> TOLERANCE (FT) - 0.010 <2> TOLERANCE (%) - 1.000
--------------------------------------------------------------------------------

I



1
2

TAILWATER
VEL. DEPTH

(fps) (ft)

NORMAL CRITICAL OUTLET
DEPTH DEPTH VEL. DEPTH
(ft) (ft) (fps) (ft)

o 1279.00 0.00 3.50 O-NF 0.00 0.00 0.00 0.00 0.00 4.10
2 1279.02 0.64 3.52 4-FFt 0.53 0.51 0.71 2.00 0.00 4.10
3 1279.04 0.78 3.54 4-FFt 0.62 0.60 0.95 2.00 0.00 4.10
4 1279.07 0.90 3.57 4-FFt 0.69 0.67 1.18 2.00 0.00 4.10
4 1279.09 0.98 3.59 4-FFt 0.75 0.72 1.35 2.00 0.00 4.10
5 1279.11 1.05 3.61 4-FFt 0.79 0.75 1.48 2.00 0.00 4.10
5 1279.12 1.09 3.62 4-FFt 0.82 0.78 1.59 2.00 0.00 4.10
5 1279.13 1.12 3.63 4-FFt 0.84 0.80 1.65 2.00 0.00 4.10
5 1279.14 1.15 3.64 4-FFt 0.85 0.82 1.72 2.00 0.00 4.10
6 1279.16 1.19 3.66 4-FFt 0.88 0.84 1.82 2.00 0.00 4.10

II-----~-_:~~:::~--_::~~--_::~~--~:::~---~::~---~:~~---::~:--~:~~---~:~~--~::~----
E1. inlet face invert 1275.50 ft E1. outlet invert 1274.90 ft

I--------~::_:~:~~-~~~~~~_:~~~~~-----~:~~_:~---~::_:~:~~-~~~~~-------~:~~-:~-----

II~ DATE: 10-08-1994 FILE DATE: 10-08-1994

C..~_:~: _:~ ::~::: ::~_~~:_~~~~~ _

I . PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 2 BY 2 ) RCP
----------_.--------------------"--------------------- ------~--------------------
DIS- HEAD- INLET OUTLET

1CHARGE WATER CONTROL CONTROL FLOW
FLOW ELEV. DEPTH DEPTH TYPE
(cfs) (ft) (ft) (ft) <F4>

--------------------------------------------------------------------------------
1
I
1

1
***** SITE DATA ***** CULVERT INVERT **uuuuuu
." INLET STATION (FT) 0.00
. . INLET ELEVATION (FT) 1275.50

OUTLET STATION (FT) 180.00
OUTLET ELEVATION (FT) 1274.90
NUMBER OF BARRELS 1
SLOPE (V-FTIH-FT) 0.0033
CULVERT LENGTH ALONG SLOPE (FT) 180~00

I
1

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

I BARREL DIAMETER 2.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

1 INLET TYPE CONVENTIONAL
INLET EDGE AND WALL BEVELED EDGE (1:1)
INLET DEPRESSION NONE

II------------------~-~-----------------------------------------------------------

I
I
il
I



FILE DATE: 10-08-1994
FILE NAME: 96900

I
3

~ DATE: 10-08-1994
r-lRRENT TIME: 18: 46 :31

' .....

1·------------------------------------------------------------------------------­
------------------------- TAILWATER --------------------------

If-------------------------------------------------------------------------------
CONSTANT WATER SURFACE ELEVATION

1279.00I.. ' _
-------------------------- ROADWAY OVERTOPPING DATA -------------------------­f --~-----------------------------------------.-----------------------------------

ROADWAY SURFACE PAVED

I
EMBANKMENT TOP WIDTH (FT) 180.00
CREST LENGTH (FT) 200.00
OVERTOPPING CREST ELEVATION (IT) 1279.00

1-----------'- ;. -------------------------------------------------------------------

I
I.
I
I
I
I
I
I
I
I
I



Diversion at Sarival Avenue and Bell Road
DI13
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Worksheet Name: CPl13

Solve For Discharge

Description: CPl13 TO CPl14

Trapezoidal Channel Analysis &Design
Open Channel - Uniform flow

Page 1 of 2

13.00
12.00
0.00
0.016
0.0054

Bottom Width .
Z-Left .
Z-Right .
Mannings 'n' .
Channel Slope .

Given Constant Data;

I
J
\

I
,I

I
,I
I

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

IVariable

Channel......

I
It

I
I
I
I'
I
I
I'
I
I

Input Data

Depth

Minimum

1.00

Maximum

2.00

Increment By

0.25



VARIABLE COMPUTED COMPUTED

Bottom Z-Left Z-Right Mannings Channel Channel Channel Velocity
Width (H:V) (H:V) 'n' Slope Depth Discharge fps
ft ft/ft ft cfs EL£I/·-13.00 12.00 0.00 0.016 0.0054 1.00 105.09 5.53 /l(,',U;

13.00 12.00 0.00 0.016 0.0054 1.25 159.93 6.24 /1.fp,.45"
13.00 12.00 0.00 0.016 0.0054 1.50 227.23 6.89 (~(g .10
13.00 12.00 0.00 0.016 0.0054 1. 75 307.73 7.48 {J.. fife • 1':;-
13.00 12.00 0.00 0.016 0.0054 2.00 402.15 8.04 1~('7. ;zJJ

I
I
.{

I
I
I
i
I
II
I

I·
I
I
I·
I
t
I
I
I
I

Page 2 of 2

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Comment: CPl13 TO CPl14

Worksheet Name: CPl13

Solve For Discharge

0.00 ft
0.00:1 (H:V)

50.00:1 (H:V)
0.016
0.0054 ft/ft
1.00 ft

106.06 cfs
4.24 fps

25.00 sf
50.00 ft
51.01 ft
1.02 ft
0.0048 ft/ft
1.06 (flow is Supercritical)

Trapezoidal Channel Analysis &Design
Open Channel .. Uniform flow

Discharge .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Depth .

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Computed Results:

Given Input Data:

I
I

;.

I,
I
I
Ii
I
I
I
I
I
I
I
,I
I
I
I
I
I



Worksheet Name: CPl13

Description: CPl13 TO CP122

Solve For Discharge

Page 1 of 2

115.00
0.00
0.00
0.016
0.0140

Trapezoidal Channel Analysis &Design
Open Channel - Uniform flow

Bottom Width .
Z-Left .
Z-Right .
Mannings 'n' .
Channel Slope .

Given Constant Data;

I
I

I,

I,'
I
I
j

I

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

'DEPTH & CLEJ.

0,1-) tC[5 12~~.45

().ro 3'15 I'L~" , 7()

(j ,'15 81-S- /2ff~.qc;

'·CO /480 11.. t, 1. '2.0

Ilrvariable Input' Data

Channel Depth

I,

I
Ii
I,

I
1\
I
I
I
II
I'

Minimum

0.25

Maximum

0.50

Increment By

0.25



I
I
(
\. , ,

.,- Bottom
WidthI ft

, ~ 115.00

1115
.
00

Page 2 of 2

VARIABLE COMPUTED COMPUTED

Z-Left Z-Right Mannings Channel Channel 'Channel Velocity
(H:V) (H:V) 'n' Slope Depth Discharge fps

ft/ft ft cfs

0.00 0.00 0.016 0.0140 0.25 125.02 4.35
0.00 0.00 0.016 0.0140 0.50 395.76 6.88

I
I:
\1,

I
I­
I
I'
Ii
I
I
I
I
J
I

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Worksheet Name: CP113

Description: CP113 TO CP122

Solve For Discharge

Trapezoidal Channel Analysis &Design
Open Channel - Uniform flow

Page 1 of 2

97.00
0.00

150.00
0.016
0.0140

Bottom Width .
Z-Left .
Z-Right .
Mannings 'n' .
Channel Slope .

Given Constant Data;

I
.~...

I
I
I'
t
I

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

..

tariab1e

Channel

I
I-
I
I
l
I
I
II,
I
I

Input Data

Depth

Minimum

0.50

Maximum

1.00

Increment By

0.25



Page 2 of 2

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

10/

/'(1

VARIABLE COMPUTED COMPUTED

Bottom Z-Left Z-Right Mannings Channel Channel Channel Velocity
Width (H:V) (H:V) 'n' Slope Depth Discharge fps
ft ft/ft ft cfs

97.00 0.00 150.00 0.016 0.0140 0.50 394.39 5.86
97.00 0.00 150.00 0.016 0.0140 0.75 844.45 7.35
97.00 0.00 150.00 0.016 0.0140 1.00 1480.94 8.61

I

~
I'

"

11---------------
I'
I
'I
I
I
I.
I
I
l
I
I
I
I
I
I
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Diversion at Bell Road Between Sarival Avenue and Reems Road
D1l4
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Worksheet Name:

Description: CPl14 TO CPll5

Solve For Discharge

Trapezoidal Channel Analysis &Design
Open Channel - Uniform flow

Page 1 of 2

32.60
2.75
0.00
0.016
0.0023

Bottom Width .
Z-Left .
Z-Right .
Mannings 'n' .
Channel Slope .

Given Constant Data;

I,
I
I
I
I,

I

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Ilvariable Input Data .

Channel Depth

I
I
I
I
I
I
I
I
I
I
!I

Minimum

1.34

Maximum

2.34

Increment By

0.25



Page 2 of 2

Open Channel Flow Module, Version 3.21 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

VARIABLE COMPUTED COMPUTED

Bottom Z-Left Z-Right Mannings Channel Channel Channel Velocity
Width (H:V) (H:V) 'n' Slope Depth Discharge fps
ft ft/ft ft cfs

32.60 2.75 0.00 0.016 0.0023 1.34 234.58 5.08
32.60 2.75 0.00 0.016 0.0023 1.59 311.82 5.64
32.60 2.75 0.00 0.016 0.0023 1.84 397.64 6.15
32.60 2.75 0.00 0.016 0.0023 2.09 491.70 6.63
32.60 2.75 0.00 0.016 0.0023 2.34 593.73 7.08

I

•
I
1----------

I
I
I
I
I,

I
I,
I
I
I
I
I
I
I
I
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**************************************

*
U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS~ CALIFORNIA 95616

('116) 756-1104

I
I

1****************************************­
* ** FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* ** RUN DATE 03/24/1998 TIME 20:27:46 *
* ******************************************

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

I
I
I

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-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KY.

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

DEL YEBB SUN CITY GRAND REEMS ROAD FLOODLAIN LOMR HYDROLOGY

STANLEY CONSULTANTS, INC.
2929 E. CAMELBACK RD. SUITE 130
PHOENIX, ARIZONA 85016
PHONE: (602)912-6500 FAX: (602)912-6599

1. THIS MODEL IS BASED ON THE YHITE TANKS/AGUA FRIA AREA DRAINAGE
MASTER STUDY MODEL "YTADMS.24" PREPARED BY CONSULTANT "THE YLB GROUP"
FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY.

2. THIS MODEL REPRESENTS ONLY THAT PORTION OF THE YTADMS.24 MODEL FROM
SUB-BASIN 101 THRU SUB-BASIN 122 INCLUSIVE. ALL OTHER HYDROGRAPH
OPERATIONS FROM THE ORIGINAL MODEL HAVE BEEN DELETED.

3. SUB-BASINS 100, 100A, 109 AND 116 ARE NOT CONSIDERED BY EITHER THE
YTADMS.24 MODEL OR THIS MODEL TO CONTRIBUTE RUNOFF TO THE OLD REEMS
ROAD ALIGNMENT FROM BELL ROAD TO BEARDSLEY ROAD.

4. ANY OF THE ORIGINAL INPUT RECORD FROM THE YTADMS.24 MODEL THAT YAS
MODIFIED OR NOT USED BY THIS STANLEY MODEL HAS BEEN RETAINED AS A
,,* COMMENT". IN MOST CASES, A "NOTE: EXPLANATION" IS FOUND EITHER
IMMEDIATELEY BEFORE OR AFTER THE REVISED OR UNUSED RECORD.

5. THE DIVERSION OPERATIONS ALONG BELL ROAD AT CITRUS ROAD AND AT
COTTON LANE ARE FROM THE ORIGINAL YTADMS.24 MODEL. BELL ROAD
DIVERSION OPERATIONS AT SR303L, SARIVAL AVENUE AND D114 FROM THE
ORIGINAL YTADMS.24 MODEL HAVE BEEN REPLACED BY OPERATIONS FROM
STANLEY'S MASTER DRAINAGE REPORT FOR DEL YEBB'S GRAND AVENUE PROPERTY
EXISTING CONDITION MODEL E12291.DAT.

6. SUN CITY GRAND PHASES 1 AND 2~ YHICH HAVE BEEN CONSTRUCTED IN SUB­
BASINS 100, 102, 103, 107, 100, 109, 113, 114, 115 AND 116 ARE
REFLECTED IN THIS MODEL IN THE FOLLOWING MANNER:
A. SUB-BASIN BOUNDARIES AND AREAS FROM YTADMS.24 YERE NOT CHANGED;

HEC-1 INPUT PAGE 2

PAGE 1

-> MODEL BASED ON FCD/YLB YTADMS.24 MODEL (PHX
VALLEY S-GRAPH, GREEN &AMPT LOSS, 24HR
TYPE II STORM, P=4.03" IJ/AERIAL REDUCT);
TRUNCATED TO INCLUDE ONLY SUB-BASINS 101
THRU 122, INCLUSIVE

-> BELL RD DIVERTS ADJACENT TO PHASE 2 ARE FROM
STANLEY'S DEL YEBB GRAND AVENUE PROPERTY
MASTER DRAINAGE REPORT EXISTING CONDITION
HEC-1 MODEL E12291.DAT

-> SCG PHASES 1 AND 2 ASSUMED 100% CONSTRUCTED
AND REFLECTED BY MODIFIED LOSS RATE
PARAMETERS AND "S" GRAPHS AND BY CHANGING
THE ONSITE REACH ROUTING CROSS SECTION
GEOMETRY

-> SUMMED DEAD STORAGE VOLUME DIVERT STEPS
REFLECT ONSITE RETENTION

-> OFFSITE FLOWS ALONG BELL RD. KEPT SEPARATE
FROM ONSITE PHASE 2 RUNOFF AND RETENTION

-> CORRECTED REACH ROUTING @ R102 AND R106

HEC-1 INPUT FILENAME: 13688LMR
MODEL SUMMARY:

GENERAL MODEL NOTES:

SCI PROJECT # 13688

HEC-1 INPUT
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
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I
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10 .•..•.. 1.•.•... 2 3...•.•.4•.•.... 5•.•.... 6••..... 7 8 9 10LINE

56
57
58

10
ID
ID

B. INITIAL ABSTRACT AND PERCENT IMPERVIOUS YERE ADJUSTED ON AN AREA­
YEIGHTED BASIS TO REFLECT 100% DEVELOPED CONDITIONS; PSIF VALUE
HAS NOT BEEN CHANGED BUT DTHETA HAS BEEN ADJUSTED TO CORRESPOND



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

KK 102
KM RUNOFF FROM SUB-BASIN 102
BA .10
* LG .50 .00 6.05 .29 .00
* NOTE: REVISE ORIG WTADMS.24 LOSS PARAMETERS TO REFLECT SUN CITY GRAND
LG .41 .11 6.05 .27 10.5
* UI 10. 21. 44. 57. 70. 97. 122. 94. 75. 59.
* UI 45. 26. 17. 13. 10. 3. 3. 3. 3. 3.

TO NORMAL INSTEAD OF SATURATED SOIL CONDITION AND XKSAT VALUES
HAVE BEEN ADJUSTED TO ACCOUNT FOR DEVELOPED CONDITION VEG COVER;

C. PHX VLLY S-GRAPHS FROM THE ORIGINAL WTADMS.24 HAVE BEEN MODIFIED
BY USING MCUHP2 WITH A NEW AREA-WEIGHTED ADJUSTED Kn (L, Lea AND
SLOPE USED IN MCUHP2 HAVE NOT BEEN MODIFIED FROM THE ORIGINAL
WTADMS.24 MODEL);

D. HYDROGRAPH REACH ROUTING STEPS WITHIN SUN CITY GRAND HAVE BEEN
MODIFIED FROM THE ORIGINAL WTADMS.24 MODEL BY UTILIZING A NEW
CROSS SECTION GEOMETRY THAT REFLECTS THE EXISTING GOLF COURSES;

E. THE DEAD STORAGE PORTION OF RETENTION BASIN VOLUME FOR BASINS IN
PHASE 1 AND THE NORTHERN PORTION OF PHASE 2 HAVE BEEN SUMMED AND
MODELED AS SINGLE VOLUME-DIVERTED RETENTION BASINS AT EACH OF THE
TWO CONCENTRATION POINTS ALONG REEMS ROAD AT BEARDSLEY ROAD AND
AT UNION HILLS DRIVE;

F. THE DEAD STORAGE PORTION OF PHASE 2 RETENTION BASIN VOLUME IN
SUB-BASINS 107, 113, 114 AND 115 HAVE BEEN SUMMED AND MODELED AS
SINGLE VOLUME-DIVERTED RETENTION BASINS AT EACH OF THE
CONCENTRATION POINTS CORRESPONDING TO THESE SUB-BASINS;

G. OFFSITE RUNOFF FROM THE WEST THAT CONCENTRATES ALONG BELL RD.
ADJACENT TO PHASE 2 IS MODELED SEPARATE FROM THE ONSITE RUNOFF
AND RETENT ION'

H. ONSITE PHASE 2 HYDROGRAPHS CORRESPONDING TO SUB-BASINS 113, 114
AND 115 ARE ROUTED SEPARATE FROM OFFSITE HYDROGRAPHS TO A NEW
ONSITE CONCENTRATION POINT LOCATED AT THE NORTHWEST CORNER OF
BELL ROAD AND REEMS ROAD. THE OUTFLOW FROM THE RETENTION STEP
CORRESPONDING TO THIS NEW CONCENTRATION POINT IS THEN ADDED TO
THE OFFSITE FLOW THAT HAS BEEN ROUTED ALONG BELL ROAD FROM THE
WEST AT A SECOND CONCENTRATION POINT AT THE INTERSECTION OF REEMS
AND BELL. THE SECOND CONCENTRATION POINT CORRESPONDS TO WTADMS.24
CONCENTRATION POINT CPl15.

7. APPARENT LENGTH AND SLOPE ERRORS ASSOCIATED WITH REACH ROUTING STEPS
Rl02 AND Rl06 FROM THE ORIGINAL WTADMS.24 MODEL HAVE BEEN CORRECTED.

PAGE 3

34.
O.
o.

378.
15.

O.
O.

.026

.060

.105

.172

.707

.849

.908

.950

54.
O.
O.

.023

.056

.100

.163

.663

.842

.903

.946

106.
O.
o.

1140
1317

.020

.052

.095

.155

.387

.834

.898

.942

1139
1317

150.
O.
O.

.017

.048

.090

.147

.283

.825

.893

.938

.971 .974 .977 .980
1.00 1.000 1.000 1.000

1138
1317

205.
O.
O.

.014

.044

.085

.140

.257

.815

.887

.934

.968

.998

.00
258.

O.
O.

.965

.995

.011

.041

.080

.133

.236

.804

.881

.930
INPUT

300

TO CP102.
o

2750 .0062
1085 1120
1316 1316

.26
165.

7.
O.

.962

.992

.008

.038

.076

.126

.218

.791

.875

.926
HEC-l

FROM SUB-BASIN 101.

.959

.989

.005

.035

.072

.120

.203

.776

.869

.922

.956

.986
10
50

100
200

.001

.002

.032

.068

.115

.191

.758

.863

.918

FINAL HYDROLOGY RUN FOR WHITE TANKS ADMS .--- ENTIRE WATERSHED
100-YEAR, 24-HOUR STORM WTADMS.24

101
RUNOFF HYDROGRAPH

.16

.35 .32 3.61
22. 76. 121.
22. 7. 7.

O. O. o.

Rl0l
ROUTE FLOW FROM CP101

2 -1
.025 .022 .022
1000 1001 1030
1319 1319 1318

.953

.983
3.99
3.83
3.76
3.70

KK 102A
KM RUNOFF HYDROGRAPH FROM SUB-SUBIN 102.
* NOTE: THE ABOVE MESSAGE SHOULD SAY "RUNOFF HYDROGRAPH FROM SUB-BASIN 102A"
BA .51
LG .40 .20 6.05 .21 .00
UI 40. 43. 142. 190. 228. 270. 327. 453. 484.
UI 319. 263. 218. 176. 114. 71. 66. 44. 40.
UI 12. 12. 12. 12. 12. O. O. o. O.
UI O. O. O. O. O. O. O. O. O.

KK CP10l
KM ADD HYDROGRAPHS AT CP101
HC 2 .67

KK
KM
RS
RC
RX
RY

10
10
10
10
ID
ID
ID
10
10
ID
10
10
10
10
10
ID
10
10
ID
10
10
ID
ID
ID
10
ID
10
10
10
10
ID
10
ID
* ID
* 10
* ID
* ID
*DIAGRAM
IT 5
* 10 3
* NOTE: CHANGE OUTPUT SPECIFICATION
10 5
IN 15
JD 4.03
PC .000
PC .029
PC .064
PC .110
PC .181
PC .735
PC .856
PC .913

PC
PC
JD
JD
JD
JD

KK
KM
BA
LG
UI
UI
UI

92

93
94
95
96
97
98
99

100
101
102
103

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

137

LINE

104
105
106
107
108
109

110
111
112
113
114
115
116

117
118

119
120
121
122
123
124

125
126
127

128
129
130
131
132
133

134
135
136

I
I

I
I

I
I
I
I

I
I

I
I

I

I
I

I
I
I
I



I * UI O. O. O. O. O. O. O. O. O. O.
* UI O. O. O. O. O. O. O. O. O. O.
* NOTE: REVISE ORIG YTADMS.24 S-GRAPH TO REFLECT SUN CITY GRAND

138 UI 13. 44. 72. 96. 151. 132. 97. 70. 41. 23.
139 UI 15. 7. 4. 4. 4. O. O. o. O. o.

I 140 UI O. O. O. o. O. O. O. O. O. O.
HEC-1 INPUT PAGE 4

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

I 141 KK CP102
142 KM ADD HYDROGRAPHS AT CP102.
143 HC 2 .77

I
144 KK R102
145 KM ROUTE FLaY FROM CP102 TO CP108

* RS 36 -1 0
* RC .075 .075 .075 702 .0054
* RX 1000 1001 1120 1700 2030 2630 3070 3270
* RY 1289 1289 1288 1286 1286 1288 1290 1292

I
* NOTE: THERE IS AN APPARENT ERROR IN ROUTING LENGTH IN THE ORIGINAL YTADMS.24
* MODEL THAT RESULTS IN A ROUTED DaYNSTREAM PEAK FLaY THAT IS GREATER
* THAN THE UPSTREAM PEAK FLaY. REVISE ORIGINAL YTADMS.24 ROUTING LENGTH
* OF 702FT YITH CORRECTED LENGTH APPROXIMATED AT 7000FT. ALSO, REVISE
* REACH ROUTING CROSS SECTION GEOMETRY TO REFLECT DEVELOPED CONDITIONS.

I
* CONSEQUENTLY, NSTPS ON THE RS RECORD IS ALSO MODIFIED.

146 RS 15 -1 0
147 RC .050 .050 .050 9000 .0042
148 RX 1000 1183 1244 1305 1430 1484 1538 1700
149 RY 1299 1296 1295 1294 1294 1295 1296 1299

I 150 KK 108
151 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 108.
152 BA .79

* LG .44 .12 5.53 .25 .00
* NOTE: REVISE ORIG YTADMS.24 LOSS PARAMETERS TO REFLECT SUN CITY GRAND

I
153 LG .38 .20 5.53 .23 12.0

* UI 31. 31. 31. 32. 101. 115. 136. 151. 167. 178.
* UI 194. 213. 233. 257. 304. 366. 406. 353. 310. 281.
* UI 259. 240. 217. 197. 181. 163. 148. 132. 108. 88.
* UI 56. 54. 52. 51. 45. 31. 31. 31. 24. 9.

I
* UI 9. 9. 9. 9. 9. 9. 9. 9. 9. 9.
* UI 9. O. O. O. O. O. O. O. O. O.
* UI O. O. O. O. O. O. O. O. O. O.
* NOTE: REVISE ORIG YTADMS.24 S-GRAPH TO REFLECT SUN CITY GRAND

154 UI 35. 35. 35. 78. 125. 151. 173. 193. 209. 230.
155 UI 258. 284. 340. 418. 459. 390. 340. 307. 281. 253.

I 156 UI 225. 205. 180. 166. 136. 101. 69. 62. 59. 58.
157 UI 41. 35. 35. 28. 11. 11. 11. 11. 11. 11.
158 UI 11. 11. 11. 11. 11. O. O. O. O. O.
159 UI O. O. O. O. O. O. O. O. O. O.

I
160 KK 1I108
161 KM ADD HYDROGRAPHS AT CP108.
162 HC 2 1.56

163 KK 103

I
164 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 103.
165 BA .37

* LG .46 .09 4.33 .29 .00
* NOTE: REVISE ORIG YTADMS.24 LOSS PARAMETERS TO REFLECT SUN CITY GRAND

166 LG .30 .24 4.33 .31 24.0
* UI 19. 19. 20. 64. 79. 93. 105. 116. 131. 148.

I
* UI 175. 222. 248. 206. 178. 159. 143. 125. 111. 97.
* UI 84. 64. 45. 34. 32. 32. 19. 19. 19. 6.
* UI 6. 6. 6. 6. 6. 6. 6. 6. O. O.
* UI O. O. O. O. O. O. O. O. O. O.
* NOTE: REVISE ORIG YTADMS.24 S-GRAPH TO REFLECT SUN CITY GRAND

I
HEC-1 INPUT PAGE 5

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

167 UI 32. 45. 119. 159. 190. 231. 308. 393. 316. 259.
168 UI 212. 172. 137. 81. 55. 48. 32. 23. 10. 10.

I 169 UI 10. 10. 10. O. O. O. O. O. O. O.
170 UI O. O. O. O. O. o. O. O. o. O.

* NOTE: INSERT HYDROGRAPH STEP INTO ORIGINAL YTADMS.24 TO REFLECT RETENTION
* STORAGE - SUM OF ALL SUN CITY GRAND DEAD STORAGE RETENTION IN SUB-BASIN
* 103

I 171 KK 1030UT
172 DT 103RET 34.66
173 01 0 10000
174 DQ 0 10000

I 175 KK R103
*KM ROUTE FLaY FROM CP103 TO CP108.
* NOTE: ROUTE FLaY FROM 1030UT TO CP108

176 RS 4 -1 0
177 RC .08 .022 .035 5380 .0041

I
178 RX 1000 1050 1080 1095 1130 1150 1300 1830
179 RY 1285 1284 1282 1280 1280 1282 1284 1286

180 KK CP108
181 KM ADD HYDROGRAPHS AT CP108.

I
182 HC 2 1.93

* NOTE: INSERT HYDROGRAPH STEP INTO ORIGINAL YTADMS.24 TO REFLECT RETENTION
* STORAGE - SUM OF ALL SUN CITY GRAND DEAD STORAGE RETENTION IN SUB-BASIN
* 108



I 183 KK 10BOUT
184 OT 108RET 134.08
185 DI 0 10000
186 OQ 0 10000

I 187 KK R108
* KM ROOTE FLOW FROM CP108 TO CP115.
* NOTE: ROOTE FLOW FROM 10BOUT TO CP115

188 RS 7 -1 0

I
189 RC .035 .035 .075 5382 .0037
190 RX 1000 1001 1002 1030 1100 1370 1900 2290
191 RY 1259 1259 1259 1258 1258 1260 1262 1264

192 KK 106

I
193 KM RUNOFF HYDROGRAPH FROM SU8-8ASIN 106.
194 BA .77
195 LG .35 .29 6.63 .16 .00
196 UI 68. 109. 267. 353. 425. 523. 727. 830. 634. 523.
197 UI 422. 338. 237. 132. 114. 77. 65. 21. 21. 21.
198 UI 21. 21. O. O. O. O. O. O. O. o.

I
199 UI O. O. o. O. o. O. O. o. O. O.

HEC-1 [NPUT PAGE 6

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

I 200 KK R106
201 KM ROOTE FLOW FROM CP106 TO CP107

* RS 3 -1 0
* RC .075 .03 .03 5382 .039
* RX 1000 1430 1860 1890 1940 1960 1969 1970

I, * RY 1292 1291 1290 1289.5 1289.5 1290 1290.5 1290.5
* NOTE: THERE IS AN APPARENT ERROR [N ROOTING SLOPE IN THE ORIG[NAL ~TAOMS.24

* REVISE OR[G[NAL ~TADMS.24 ROUTING SLOPE ~ITH CORRECTED SLOPE. ALSO,
* REVISE REACH ROOTING CROSS SECTION GEOMETRY TO REFLECT DEVELOPED
* CONDITIONS. CONSEQUENTLY, NSTPS ON THE RS RECORD IS ALSO MOD[F[ED.

I
202 RS 10 -1 0
203 RC .05 .05 .05 6800 .0031
204 RX 1000 1021 1064 1085 1125 1191 1324 1390
205 RY 1292 1291 1289 1288 1288 1289 1291 1292

I
206 KK 107
207 KM RUNOFF HYDROGRAPH FROM SUB-BAS[N 107.
208 BA .60

* LG .46 .08 5.65 .29 .00
* NOTE: REVISE OR[G WTADMS.24 LOSS PARAMETERS TO REFLECT SUN CITY GRAND

209 LG .32 .22 5.65 .25 20.4

I * UI 26. 26. 26. 53. 91- 109. 125. 141- 152. 167.
* UI 186. 203. 238. 291. 340. 308. 266. 238. 216. 199.
* UI 177. 160. 143. 129. 114. 90. 71. 46. 46. 43.
* UI 43. 27. 26. 26. 19. 8. 8. 8. 8. 8.
* UI 8. 8. 8. 8. 8. 8. O. O. O. O.

I
* UI O. O. O. O. O. O. O. O. O. O.
* NOTE: REV[SE OR[G WTADMS.24 S-GRAPH TO REFLECT SUN CITY GRAND

210 UI 38. 38. 88. 149. 186. 215. 244. 285. 344. 460.
211 UI 462. 374. 322. 282. 240. 205. 176. 128. 82. 66.
212 UI 63. 43. 38. 28. 12. 12. 12. 12. 12. 12.

I
213 UI 12. O. O. O. O. o. O. o. O. O.
214 U[ O. O. O. O. O. O. O. o. O. O.

215 KK CP107
216 KM ADD HYDROGRAPHS AT CP107.
217 HC 2 1.37

I
* NOTE: INSERT HYDROGRAPH STEP [NTO OR[G[NAL WTADMS.24 TO REFLECT RETENT[ON
* STORAGE - SUM OF ALL SUN CITY GRAND DEAD STORAGE RETENTION [N SUB-BAS[N
* 107

218 KK 10700T

I
219 DT 107RET 72.83
220 DI 0 10000
221 DQ 0 10000

222 KK R107
223 KM ROOTE FLOW FROM CP107 TO CP115

I * RS 6 -1 0
* RC .035 .035 .075 6240 .0048
* RX 1000 1001 1002 1030 1100 1370 1900 2290
* RY 1259 1259 1259 1258 1258 1260 1262 1264
* NOTE: REVISE REACH ROUT[NG CROSS SECTION GEOMETRY TO REFLECT DEVELOPED

I
* COND[TIONS. CONSEQUENTLY, NSTPS ON THE RS RECORD [S ALSO MODIFIED.

HEC-1 INPUT PAGE 7

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

224 RS 11 -1 0

I 225 RC .050 .050 .050 7000 .0028
226 RX 1000 1038 1152 1190 1220 1240 1300 1320
227 RY 1260 1259 1256 1255 1255 1256 1259 1260

* NOTE: BEGIN NEW SUN CITY GRAND PHASE 2 ONSITE BRANCH IN MODEL

I
228 KK 113
229 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 113
230 BA .50

* LG .50 .00 8.54 .11 .00
* NOTE: REVISE ORIG WTADMS.24 LOSS PARAMETERS TO REFLECT SUN CITY GRAND

I
231 LG .29 .15 8.54 .08 25.5

* UI 22. 22. 22. 49. 79. 95. 108. 122. 132. 145.
* UI 162. 178. 213. 261. 291. 248. 216. 195. 178. 161.
* UI 143. 131. 114. 105. 88. 65. 46. 39. 37. 37.



I * UI 27. 22. 22. 20. 7. 7. 7. 7. 7. 7.
* UI 7. 7. 7. 7. 7. O. O. o. o. o.
* UI O. O. O. O. o. o. O. o. o. O.
* NOTE: REVISE ORIG WTADMS.24 S-GRAPH TO REFLECT SUN CITY GRAND

232 UI 53. 124. 244. 315. 400. 594. 594. 448. 350. 270.

I 233 UI 175. 93. 76. 53. 20. 16. 16. 16. O. O.
234 UI O. O. o. o. o. o. o. o. O. o.

* NOTE: DELETE HYDROGRAPH ADDITION AT CP113. IT IS NOT APLICABLE BECAUSE SUN
* CITY GRAND ONSITE RUNOFF AND RETENTION IS ESSENTIALLY SEPARATE FROM
* OFFSITE RUNOFF ALONG BELL RD.

I
* KK CP113
*KM ADD HYDROGRAPHS AT CP113.
* HC 2 2.83
* NOTE: INSERT HYDROGRAPH STEP INTO ORIGINAL WTADMS.24 TO REFLECT RETENTION
* STORAGE - SUM OF ALL SUN CITY GRAND DEAD STORAGE RETENTION IN SUB-BASIN
* 113

I 235 KK 1130UT
236 DT 113RET 39.94
237 01 0 10000
238 DQ 0 10000

I 239 KK R113
* RS 6 -1 0
* RC .075 .04 .04 2100 .0038
* RX 1000 1020 1100 1850 2030 2048 2049 2050

I
* RY 1266 1264 1262 1260 1260 1261 1261 1261
* NOTE: REVISE REACH ROUTING CROSS SECTION GEOMETRY TO REFLECT DEVELOPED
* CONDITIONS. CONSEQUENTLY, NSTPS ON THE RS RECORD IS ALSO MODIFIED.

240 RS 2 -1 0
241 RC .05 .05 .05 2100 .0038
242 RX 1000 1006 1024 1030 1068 1074 1092 1098

I 243 RY 1279 1278 1275 1274 1274 1275 1278 1279

244 KK 114
245 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 114
246 BA .38

I
* LG .50 .00 8.35 .13 .00
* NOTE: REVISE ORIG WTADMS.24 LOSS PARAMETERS TO REFLECT SUN CITY GRAND

247 LG .30 .15 8.35 .07 24.0
* UI 17. 17. 17. 41. 62. 75. 86. 95. 104. 115.
* UI 129. 144. 177. 215. 216. 183. 161. 146. 133. 118.

I
* UI 106. 95. 85. 74. 58. 44. 31. 30. 28. 25.
* UI 17. 17. 17. 6. 5. 5. 5. 5. 5. 5.
* UI 5. 5. 5. 5. O. O. O. O. O. O.
* UI O. O. O. O. O. O. O. O. O. O.
* NOTE: REVISE ORIG WTAOMS.24 S-GRAPH TO REFLECT SUN CITY GRAND

HEC-1 INPUT PAGE 8

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

248 UI 35. 58. 137. 181. 220. 273. 392. 399. 307. 252.
249 UI 202. 159. 102. 60. 53. 35. 24. 11. 11. 11.

I
250 UI 11. 11. O. O. O. O. O. O. O. O.
251 UI O. O. O. O. O. O. O. O. O. O.

- 252 KK CP114
253 KM ADD HYDROGRAPHS AT cp114

I
* HC 2 3.21
* NOTE: AREA HAS BEEN REVISED TO ONLY INCLUDE SUB-BASINS 113 AND 114

254 HC 2 0.88
* NOTE: INSERT HYDROGRAPH STEP INTO ORIGINAL WTADMS.24 TO REFLECT RETENTION
* STORAGE - SUM OF ALL SUN CITY GRAND DEAD STORAGE RETENTION IN SUB-BASIN
* 114

I 255 KK 1140UT
256 DT 114RET 59.33
257 01 0 10000
258 DQ 0 10000

I 259 KK R114
* RS 2 -1 0
* RC .06 .022 .35 2652 .0034
* RX 1000 1380 1790 1800 1840 1850 1899 1900
* RY 1258 1256 1254 1250 1250 1252 1253 1253

I * NOTE: REVISE REACH ROUTING CROSS SECTION GEOMETRY TO REFLECT DEVELOPED
* CONDITIONS. CONSEQUENTLY, NSTPS ON THE RS RECORD IS ALSO MODIFIED.

260 RS 6 -1 0
261 RC .05 .05 .05 2652 .0034
262 RX 1000 1012 1025 1030 1068 1070 1080 1100

I
263 RY 1279 1278 1275 1274 1274 1275 1278 1279

264 KK 115
265 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 115.
266 BA .49

* LG .50 .00 7.04 .24 .00

I * NOTE: REVISE ORIG WTADMS.24 LOSS PARAMETERS TO REFLECT SUN CITY GRAND
267 LG .33 .16 7.04 .16 21.0

* UI 22. 22. 22. 45. 76. 91. 104. 117. 126. 138.
* UI 155. 170. 200. 245. 284. 247. 215. 192. 176. 161.
* UI 142. 129. 115. 103. 90. 69. 52. 38. 37. 35.

I
* UI 31. 22. 22. 22. 10. 7. 7. 7. 7. 7.
* UI 7. 7. 7. 7. 7. O. O. o. o. o.
* UI O. O. o. o. o. o. o. o. o. o.
* NOTE: REVISE ORIG WTADMS.24 S-GRAPH TO REFLECT SUN CITY GRAND

268 UI 37. 37. 123. 168. 203. 237. 283. 376. 464. 379.
269 UI 315. 268. 223. 183. 141. 86. 64. 59. 37. 36.

I 270 UI 11. 11. 11. 11. 11. 11. O. O. O. O.
271 UI O. O. O. o. o. O. O. o. o. o.

* NOTE: DELETE UNNECESSARY HYDROGRAPH ADDITION STEPS FROM WTADMS.24 MODEL



I * KK 11115
*KM ADD HYDROGRAPHS AT CP115.
* HC 2 1.86
* KK 21115
* KM ADD HYDROGRAPHS AT CP115.

I * KKCP115B
* HC 2 3.79

HEC-l INPUT PAGE 9

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

I 272 KK CP115A
273 HC 4 4.67

* NOTE: AREA HAS BEEN REVISED TO ONLY INCLUDE SUB-BASINS 101, 102A, 102, 103,

I
* 106, 107, 108, 113, 114 AND 115
* NOTE: INSERT HYDROGRAPH STEP INTO ORIGINAL WTADMS.24 TO REFLECT RETENTION
* STORAGE SUM OF ALL SUN CITY GRAND RETENTION IN SUB-BASIN 115

274 KK 1150UT
275 DT 115RET 44.75

I
276 DI 0 10000
2IT DC 0 10000

* NOTE: RESUME HYDROGRAPH STEPS FRCfoI WTADMS. 24

278 KK 111

I
279 KM RUNOFF HYDROGRAPH FRCfoI SUB-BASIN 111.
280 BA .50
281 LG .40 .21 5.55 .22 .00
282 UI 32. 32. 78. 129. 160. 184. 211. 246. 304. 406.
283 UI 374. 307. 266. 230. 196. 167. 139. 99. 58. 55.

I
284 UI 50. 32. 32. 15. 10. 10. 10. 10. 10. 10.
285 UI O. O. o. o. o. o. o. o. o. o.
286 UI O. O. o. O. o. o. O. O. O. O.

287 KK Dl11
288 KM DIVERT TO CP119 FRCfoI CPlll

I
289 DT DI119
290 DI 0 32 109 228 389 599 858 1170 1539 1967
291 DC 0 11 39 83 145 228 333 462 617 799

292 KK Rl11

I
293 KM ROUTE REMAINDER FRCfoI CPlll TO CP112
294 RS 9 -1 0
295 RC .075 .035 .035 5280 .0040
296 RX 1000 1570 2040 2370 2440 2468 2469 2470
297 RY 1312 1310 1308 1306 1306 1307 1307 1307

I 298 KK 104
299 KM RUNOFF HYDROGRAPH FRCfoI SUB-BASIN 104
300 BA .15
301 LG .35 .31 4.93 .23 .00
302 UI 26. 101. 151. 242. 249. 169. 112. 50. 31. 14.

I
303 UI 7. 7. O. O. o. O. o. o. o. O.
304 UI O. O. o. o. o. o. o. o. o. O.

305 KK R104
306 KM ROUTE FLOW FRCfoI CP104 TO CP112

I
307 RS 53 -1 0
308 RC .075 .075 .075 6552 .0056
309 RX 1000 1001 1230 1270 1750 2000 2380 2650
310 RY 1321 1321 1320 1318 1318 1319 1318 1320

HEC-1 INPUT PAGE 10

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

311 KK 112
312 KM RUNOFF HYDROGRAPH FRCfoI SUB-BASIN 112

I
313 BA .97
314 LG .50 .00 3.65 .50 .00
315 UI 35. 35. 35. 35. 92. 123. 142. 165. 179. 193.
316 UI 207. 224. 245. 266. 290. 340. 400. 464. 424. 371.
317 UI 335. 308. 286. 267. 243. 220. 206. 185. 170. 155.
318 UI 131. 101. IT. 62. 61. 58. 58. 45. 35. 35.

I 319 UI 35. 28. 11. 11. 11. 11. 11. 11. 11. 11 .
320 UI 11. 11. 11. 11. 11. O. O. O. o. O.
321 UI O. O. o. o. o. o. o. o. o. O.

322 KK 11112

I
323 KM ADD HYDROGRAPHS AT CP112.
324 HC 2 1. 12

325 KK 21112
326 KM ADD HYDROGRAPHS AT CP112.

I
327 HC 2 1.62

328 KK 105
329 KM RUNOFF HYDROGRAPH FRCfoI SUB-BASIN 105
330 BA .21
331 LG .35 .27 7.68 .10 .00

I
332 UI 32. 129. 195. 295. 362. 246. 171. 88. 50. 28.
333 UI 10. 10. 10. O. O. O. O. O. o. O.
334 UI O. O. o. o. o. o. o. o. o. O.

335 KK Rl05

I
336 KM ROUTE FLOW FRCfoI CP105 TO CP112
337 RS 3 -1 0
338 RC .022 .022 .03 5220 .0044
339 RX 1000 1001 1010 1020 1040 1050 1099 1100



I 340 RY 1303 1303 1303 1302 1302 1304 1305 1305

341 KK CP112
342 KM ADD HYDROGRAPHS AT CP112.

I
343 HC 2 1.83

344 KK 0112
345 KM DIVERT TO CP120 FROM CP112
346 DT 01120
347 01 0 48 165 355 625 981 1434 1990

I
348 DQ 0 16 55 118 208 327 478 663

349 KK 0112
350 KM DIVERT TO CP121A FROM CP112
351 DT 1D121A

I
352 01 0 32 110 237 417 654 956 1327
353 DQ 0 16 55 118 208 327 478 663

HEC-1 INPUT PAGE 11

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

I 354 KK R112
355 . KM ROUTE REMAINDER FROM CP112 TO CP113A
356 RS 6 -1 0
357 RC .075 .035 .035 2640 .0023

I
358 RX 1000 1490 1830 2600 2770 2788 2789 2790
359 RY 1290 1288 1286 1284 1284 1285 1285 1285

360 KK 113A
361 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 113A

I
362 BA .50
363 LG .50 .00 7.93 .15 .00
364 UI 22. 22. 22. 42. 75. 89. 103. 115. 125. 137.
365 UI 152. 167. 192. 238. 276. 260. 224. 199. 181. 167.
366 UI 149. 134. 121. 108. 98. 79. 62. 40. 38. 36.
367 UI 35. 26. 22. 22. 20. 7. 7. 7. 7. 7.

I 368 UI 7. 7. 7. 7. 7. 7. O. O. O. O.
369 UI O. O. o. o. O. o. o. o. o. O.

370 KK CP113A
371 KM ADD HYDROGRAPHS AT CP113A

I
372 HC 2 2.33

* KK D113A
* KM DIVERT TO CP121A FROM CP113A
* DT2D121A
* 01 0 26 67 134 232 278 399 561 799 11

I
* DQ 0 0 0 0 0 4 22 58 120 2
* NOTE: REPLACE WTADMS.24 DIVERSION OPERATION WITH STANLEY'S DIVERSION OPERATION
* FROM THE MASTER DRAINAGE REPORT FOR DEL WEBB'S GRAND AVENUE PROPERTY
* EXISTING CONDITION MODEL E12291.DAT.

373 KK D113A

I
374 KM DIVERT TO CP121A FROM CP113A
375 DT 2D121A
376 01 0 185 545 642 893 1913
377 DQ 0 0 0 12 74 467

I
378 KK R113A
379 KM ROUTE REMAINDER FROM CP113A TO CP113

* NOTE: THIS ROUTING IS CONSIDERED TO OCCUR ALONG BELL RD SEPARATE FROM SUN
* CITY GRAND PHASE 2. REVISE ROUTING TO REFLECT DEVELOPED CONDITIONS
* RS 25 -1 0
* RC .075 .035 .035 5280 .0032

I * RX 1000 1080 2620 2725 2735 2798 2799 2800
* RY 1278 1277 1277 1276 1276 1277 1277 1277

380 RS 8 -1 0
381 RC .035 .035 .035 5280 .0032
382 RX 1000 1010 1200 1201 1300 1301 1320 1340

I
383 RY 1276 1274 1275 1274 1274 1275 1274 1275

* NOTE: SET ASIDE SUB-BASIN 113 AND CP113 HYDROGRAPH STEPS. SUB-BASIN 113
* STEP WAS PREVIOUSLY USED TO BEGIN SEPARATE BRANCH IN MODEL. CP113
* HYDROGRAPH ADDITION STEP IS UNNECESSARY.
* KK 113
*KM RUNOFF HYDROGRAPH FROM SUB-BASIN 113

I * BA .50
* LG .50 .00 8.54 .11 .00
* UI 22. 22. 22. 49. 79. 95. 108. 122. 132. 145.
* UI 162. 178. 213. 261. 291. 248. 216. 195. 178. 161.
* UI 143. 131. 114. 105. 88. 65. 46. 39. 37. 37.

I
* UI 27. 22. 22. 20. 7. 7. 7. 7. 7. 7.
* UI 7. 7. 7. 7. 7. O. O. O. O. O.
* UI O. O. O. O. O. O. O. O. O. O.
* KK CP113
* KM ADD HYDROGRAPHS AT CP113.

I
* HC 2 2.83
* KK 0113
* KM DIVERT TO CP122 FROM CP113
* DT 10122
* 01 0 79 257 523 872 1307 1829
* DQ 0 63 205 416 692 1033 1422

I
* NOTE: REPLACE WTADMS.24 DIVERSION OPERATION WITH STANLEY'S DIVERSION OPERATION
* FROM THE MASTER DRAINAGE REPORT FOR DEL WEBB'S GRAND AVENUE PROPERTY
* EXISTING CONDITION MODEL E12291.DAT.

HEC-1 INPUT PAGE 12

I
LINE !D .•.•••• 1.•.•... 2.......3......•4..•.... 5....... 6.••..•. 7..•.•..8....... 9..•..• 10

384 KK 0113



I 385 KM DIVERT TO CP122 FRa-l CP113
386 DT 10122
387 01 0 lOS 354 622 1153 1882
388 DC 0 0 195 395 845 1480

I 389 KK R113
390 KM ROUTE REMAINDER FRa-l CP113 TO CP114

* NOTE: THIS ROUTING IS CONSIDERED TO OCCUR ALONG BELL RD SEPARATE FRa-l SUN
* CITY GRAND PHASE 2. REVISE ROUTING TO REFLECT DEVELOPMENT CONDITIONS
* RS 6 -1 0

I
* RC .075 .04 .04 2100 .0038
* RX 1000 1020 1100 1850 2030 2048 2049 2050
* RY 1266 1264 1262 1260 1260 1261 1261 1261

391 RS 4 -1 0
392 RC .035 .035 .035 2100 .0038

I
393 RX 1000 1010 1200 1201 1300 1301 1320 1340
394 RY 1276 1274 1275 1274 1274 1275 1274 1275

* NOTE: SET ASIDE SUB-BASIN 114 AND CP114 HYDROGRAPH STEPS YHICH YERE PREVIOUSLY
* USED AS PART OF SEPARATE BRANCH IN MODEL.
* KK 114
* KM RUNOFF HYDROGRAPH FRa-l SUB-BASIN 114

I * BA .38
* LG .50 .00 8.35 .13 .00
* UI 17. 17. 17. 41. 62. 75. 86. 95. 104. 115.
* UI 129. 144. 177. 215. 216. 183. 161. 146. 133. 118.
* UI 106. 95. 85. 74. 58. 44. 31. 30. 28. 25.

I
* UI 17. 17. 17. 6. 5. 5. 5. 5. 5. 5.
* UI 5. 5. 5. 5. O. O. O. o. O. O.
* UI O. O. O. O. o. o. o. O. o. o.
* KK CP114
* KM ADD HYDROGRAPHS AT CP114.

I
* HC 2 3.21
* KK 0114
* KM DIVERT TO CP122 FRa-l CP114
* DT 20122
* 01 0 17 54 80 333 952 2066
* DC 0 0 0 0 70 438 1217

I
* NOTE: REPLACE YTADMS.24 DIVERSION OPERATION YITH STANLEY'S DIVERSION OPERATION
* FRa-l THE MASTER DRAINAGE REPORT FOR DEL YEBB'S GRAND AVENUE PROPERTY
* EXISTING CONDITION MODEL E12291.DAT.

395 KK 0114

I'
396 KM DIVERT TO CP122 FRa-l CP114
397 DT 20122
398 01 0 235 313 480 717 1056
399 DC 0 0 2 81 225 462

I
400 KK R114

* KM ROUTE REMAINDER FRa-l CP114 TO CP115
* NOTE: ROUTE REMAINDER FRa-l CP114 TO CP115B
* NOTE: THIS ROUTING IS CONSIDERED TO OCCUR ALONG BELL RD. SEPARATE FRa-l SUN
* CITY GRAND PHASE 2. REVISE ROUTING TO REFLECT DEVELOPMENT CONDITIONS
* RS 2 -1 0

I
* RC .06 .022 .35 2652 .0034
* RX 1000 1380 1790 1800 1840 1850 1899 1900
* RY 1258 1256 1254 1250 1250 1252 1253 1253

HEC-l INPUT PAGE 13

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

401 RS 5 -1 0
402 RC .035 .035 .035 2652 .0034
403 RX 1000 1010 1200 1201 1300 1301 1320 1340
404 RY 1276 1274 1275 1274 1274 1275 1274 1275

I * NOTE: ADD OUTFLOY HYDROGRAPH FROM 1150UT TO OFFSITE HYDROGRAPH ROUTED ALONG
* BELL RD FRa-l YEST AT INTERSECTION OF BELL AND REEMS RDS. THIS
* CONCENTRATION POINT CORRESPONDS TO YTADMS.24 CONCENTRATION POINT CP115.

405 KK CP115B

I
406 HC 2 7.00

407 KK R115
* KM ROUTE FLOYS FROM CP115 TO CP122
* NOTE: ROUTE FLOY FROM 115B TO CP122

408 RS 6 -1 0

I 409 RC .035 .035 .075 5280 .0038
410 RX 1000 1001 1002 1015 1035 1360 1920 2460
411 RY 1239 1239 1239 1238 1238 1240 1241 1242

412 KK 0113

I
413 KM RETURN DIVERT AT CP113
414 DR 10122

415 KK R113
416 KM ROUTE FLOY FRa-l CP113 TO CP122

I
417 RS 36 -1 0
418 RC .08 .08 .08 7488 .0049
419 RX 1000 1001 1610 1820 1990 2010 3059 3060
420 RY 1248 1248 1246 1245 1245 1246 1248 1248

421 KK 0114

I
422 KM RETURN DIVERT AT CP114
423 DR 20122

424 KK R114
425 KM ROUTE FLOY FROM CP114 TO CP122

I
426 RS 45 -1 0
427 RC .075 .075 .075 6240 .0046
428 RX 1000 1001 1610 1820 1990 2010 3059 3060
429 RY 1248 1248 1246 1245 1245 1246 1248 1248



107

113

· .
CP108•.•.•..•..•.

. .
CP107 .

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

KK 1I122
KM ADD HYDROGRAPHS AT CP122
HC 3 4.1

KK CP122
KM ADD HYDROGRAPHS AT CP122
HC 2 7.89
ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

102

108

103

102A

· .
1I108 ..

· .
CP101 ...•.•••....

V
V

R101

· .
CP102 •.•....•..•.

V
V

R102

106
V
V

R106

.-------> 103RET
1030UT

V
V

R103

.-------> 107RET
1070UT

V
V

R107

.-------> 108RET
10BOUT

V
V

R108

441
442
443

444
445
446
447

(V) ROUTING

(.) CONNECTOR

101

430 KK 122
431 KM RUNOFF HYDROGRAPH FROM SUB-BASIN 122
432 BA .89
433 lG .50 .00 5.83 .32 .00
434 UI 32. 32. 32. 32. 87. 114. 132. 153. 166. 179.
435 UI 193. 207. 229. 247. 272. 319. 378. 428. 385. 338.
436 UI 306. 281. 262. 243. 220. 201. 188. 167. 155. 138.
437 UI 114. 93. 63. 57. 56. 53. 53. 36. 32. 32.
438 UI 32. 20. 10. 10. 10. 10. 10. 10. 10. 10.
439 UI 10. 10. 10. 10. 10. O. O. O. O. O.
440 UI o. O. o. o. o. O. o. o. o. O.
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LINE 10 .••••.• 1.•..... 2......•3•••••.• 4....... 5..••.•.6.....•• 7•...... 8....••. 9••.... 10

I
I
I
I
I
I INPUT

LINE

NO.

I 110

117

I 125

128

I 134

141

I 144

I
150

160

I 163

172
171

I 175

I
180

184
183

I 187

192

I 200

206

I 215

I
219
218

222

I 228



I 236 .-------> 113RET
235 1130UT

v
V

I 239 R113

244 114

I
. .

252 CP114 ............

256 .-------> 114RET
255 1140UT

I V
V

259 R114

I
264 115

. .. .. ..
272 CP115A•••.••....•••.......................

I 275 .-------> 115RET
274 1150UT

278 111

I 289 .-------> OJ 119
287 0111

V

I
V

292 R111

298 104

I
V
V

305 R104

311 112

I . .
322 11112.....•......

· .

I
325 21112 .....•.•.•.•

328 105
V
V

I 335 R105

· .
341 CP112 .•..........

I 346 .-------> 01120
344 0112

I
351 .-------> 10121A
349 0112

V
V

354 R112

I 360 113A

· .
370 CP113A .••.........

I 375 .-------> 20121A
373 0113A

V
V

I 378 R113A

386 .-------> 10122
384 0113

I
V
V

389 R113

I
397 .-------> 20122
395 0114

V
V



I
I
I
I
I
I

400

405

407

414
412

415

423
421

424

430

441

444

R114

. .
CP1 15B .•••••.•..•.

V
V

R115

.<------- 10122
0113

V
V

R113

.<------- 20122
0114

V
V

R114

122

. . .
1I122 .••••....•...•.•...•.•.•

. .
CP122 ••...•.••.•.

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

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS~ CALIFORNIA 95616

(.,,16) 756-1104

I
I
I
I
I

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
,*****************************************

* ** FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* ** RUN DATE 03/24/1998 TIME 20:27:46 *
* *
*****************************************

DEL WEBB SUN CITY GRAND REEMS ROAD FLOODLAIN LOMR HYDROLOGY

STANLEY CONSULTANTS, INC.
2929 E. CAMELBACK RD. SUITE 130
PHOENIX, ARIZONA 85016
PHONE: (602)912-6500 FAX: (602)912-6599

SCI PROJECT # 13688 HEC-1 INPUT FILENAME: 13688LMR
MOOEL SUMMARY:

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

I
I
I
I
I
I
I
I

-> MOOEL BASED ON FCD/WLB WTADMS.24 MOOEL (PHX
VALLEY S-GRAPH, GREEN &AMPT LOSS, 24HR
TYPE II STORM, P=4.03" W/AERIAL REDUCT);
TRUNCATED TO INCLUDE ONLY SUB-BASINS 101
THRU 122, INCLUSIVE

-> BELL RD DIVERTS ADJACENT TO PHASE 2 ARE FROM
STANLEY'S DEL WEBB GRAND AVENUE PROPERTY
MASTER DRAINAGE REPORT EXISTING CONDITION
HEC-1 MOOEL E12291.DAT

-> SCG PHASES 1 AND 2 ASSUMED 100% CONSTRUCTED
AND REFLECTED BY MOOIFIED LOSS RATE
PARAMETERS AND "S" GRAPHS AND BY CHANGING
THE ONSITE REACH ROUTING CROSS SECTION
GEOMETRY

-> SUMMED DEAD STORAGE VOLUME DIVERT STEPS
REFLECT ONSITE RETENTION

-> OFFSITE FLOWS ALONG BELL RD. KEPT SEPARATE
FROM ONSITE PHASE 2 RUNOFF AND RETENTION

-> CORRECTED REACH ROUTING @ R102 AND R106
GENERAL MOOEL NOTES:

1. THIS MOOEL IS BASED ON THE WHITE TANKS/AGUA FRIA AREA DRAINAGE
MASTER STUDY MOOEL "WTAOMS.24" PREPARED BY CONSULTANT liTHE WLB GROUP"
FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY.

2. THIS MOOEL REPRESENTS ONLY THAT PORTION OF THE WTADMS.24 MOOEL FROM
SUB-BASIN 101 THRU SUB-BASIN 122 INCLUSIVE. ALL OTHER HYDROGRAPH
OPERATIONS FROM THE ORIGINAL MOOEL HAVE BEEN DELETED.

3. SUB-BASINS 100, 100A, 109 AND 116 ARE NOT CONSIDERED BY EITHER THE
WTADMS.24 MOOEL OR THIS MOOEL TO CONTRIBUTE RUNOFF TO THE OLD REEMS
ROAD ALIGNMENT FROM BELL ROAD TO BEARDSLEY ROAD.

4. ANY OF THE ORIGINAL INPUT RECORD FROM THE WTADMS.24 MOOEL THAT WAS
MOOIFIED OR NOT USED BY THIS STANLEY MOOEL HAS BEEN RETAINED AS A
,,* COMMENT". IN MOST CASES, A "NOTE: EXPLANATION" IS FOUND EITHER
IMMEDIATELEY BEFORE OR AFTER THE REVISED OR UNUSED RECORD.

5. THE DIVERSION OPERATIONS ALONG BELL ROAD AT CITRUS ROAD AND AT
COTTON LANE ARE FROM THE ORIGINAL WTADMS.24 MOOEL. BELL ROAD
DIVERSION OPERATIONS AT SR303L, SARIVAL AVENUE AND 0114 FROM THE
ORIGINAL WTADMS.24 MOOEL HAVE BEEN REPLACED BY OPERATIONS FROM
STANLEY'S MASTER DRAINAGE REPORT FOR DEL WEBB'S GRAND AVENUE PROPERTY
EXISTING CONDITION MOOEL E12291.DAT.

6. SUN CITY GRAND PHASES 1 AND 2~ WHICH HAVE BEEN CONSTRUCTED IN SUB­
BASINS 100, 102, 103, 107, 10~, 109, 113, 114, 115 AND 116 ARE
REFLECTED IN THIS MOOEL IN THE FOLLOWING MANNER:



I
I
I
I
I
I
I

A. SUB-BASIN BOUNDARIES AND AREAS FROM WTADMS.24 WERE NOT CHANGED;
B. INITIAL ABSTRACT AND PERCENT IMPERVIOUS WERE ADJUSTED ON AN AREA­

WEIGHTED BASIS TO REFLECT 100% DEVELOPED CONDITIONS; PSIF VALUE
HAS NOT BEEN CHANGED BUT DTHETA HAS BEEN ADJUSTED TO CORRESPOND
TO NORMAL INSTEAD OF SATURATED SOIL CONDITION AND XKSAT VALUES
HAVE BEEN ADJUSTED TO ACCOUNT FOR DEVELOPED CONDITION VEG COVER;

C. PHX VLLY S-GRAPHS FROM THE ORIGINAL WTADMS.24 HAVE BEEN MODIFIED
BY USING MCUHP2 WITH A NEW AREA-WEIGHTED ADJUSTED Kn (L, Lea AND
SLOPE USED IN MCUHP2 HAVE NOT BEEN MOOIFIED FROM THE ORIGINAL
WTADMS.24 MOOEL);

D. HYDROGRAPH REACH ROUTING STEPS WITHIN SUN CITY GRAND HAVE BEEN
MOOIFIED FROM THE ORIGINAL WTADMS.24 MOOEL BY UTILIZING A NEW
CROSS SECTION GEOMETRY THAT REFLECTS THE EXISTING GOLF COURSES;

E. THE DEAD STORAGE PORTION OF RETENTION BASIN VOLUME FOR BASINS IN
PHASE 1 AND THE NORTHERN PORTION OF PHASE 2 HAVE BEEN SUMMED AND
MOOELED AS SINGLE VOLUME-DIVERTED RETENTION BASINS AT EACH OF THE
TWO CONCENTRATION POINTS ALONG REEMS ROAD AT BEARDSLEY ROAD AND
AT UNION HILLS DRIVE;

F. THE DEAD STORAGE PORTION OF PHASE 2 RETENTION BASIN VOLUME IN
SUB-BASINS 107, 113, 114 AND 115 HAVE BEEN SUMMED AND MOOELED AS
SINGLE VOLUME-DIVERTED RETENTION BASINS AT EACH OF THE
CONCENTRATION POINTS CORRESPONDING TO THESE SUB-BASINS;

G. OFFSITE RUNOFF FROM THE WEST THAT CONCENTRATES ALONG BELL RD.
ADJACENT TO PHASE 2 IS MOOELED SEPARATE FROM THE ONSITE RUNOFF
AND RETENTION;

H. ONSITE PHASE 2 HYDROGRAPHS CORRESPONDING TO SUB-BASINS 113, 114
AND 115 ARE ROUTED SEPARATE FROM OFFSITE HYDROGRAPHS TO A NEW
ONSITE CONCENTRATION POINT LOCATED AT THE NORTHWEST CORNER OF
BELL ROAD AND REEMS ROAD. THE OUTFLOW FROM THE RETENTION STEP
CORRESPONDING TO THIS NEW CONCENTRATION POINT IS THEN ADDED TO
THE OFFSITE FLOW THAT HAS BEEN ROUTED ALONG BELL ROAD FROM THE
WEST AT A SECOND CONCENTRATION POINT AT THE INTERSECTION OF REEMS
AND BELL. THE SECOND CONCENTRATION POINT CORRESPONDS TO WTADMS.24
CONCENTRATION POINT CP115.

7. APPARENT LENGTH AND SLOPE ERRORS ASSOCIATED WITH REACH ROUTING STEPS
R102 AND R106 FROM THE ORIGINAL WTADMS.24 MOOEL HAVE BEEN CORRECTED.

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
o

0000
300

2 0
0055

19

HYDROGRAPH TIME DATA
NMIN

!DATE
!TIME

NQ
NDDATE
NDTIME
ICENT

IT

93 10

I
I

I
I
I
I
I
I
I
I
I
I

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

95 JD INDEX STORM NO.
STRM 4.03 PRECIPITATION DEPTH
TRDA .00 TRANSPOSITION DRAINAGE AREA

96 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
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .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
.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
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

106 JD INDEX STORM NO. 2



I STRM 3.99 PRECIPITATION DEPTH
TRDA 1D.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.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

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

I
.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
.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

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

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

I
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

107 JD INDEX STORM NO. 3
STRM 3.83 PRECIPITATION DEPTH
TRDA 50.00 TRANSPOSITION DRAINAGE AREA

I o 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

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 .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

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

I
108 JD INDEX STORM NO. 4

STRM 3.76 PRECIPITATION DEPTH
TRDA 100.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.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

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

I
.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
.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

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

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



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

109 JD INDEX STORM NO. 5

I STRM 3.70 PRECIPITATION DEPTH
TRDA 200.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.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 .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

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 .00 .00

I
.00 .00 .00 .00 .00 .00 .00 .00

RUNOFF SUMMARY
FL~ IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

I PEAK TIME OF AVERAGE FL~ FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FL~ PEAK AREA STAGE MAX STAGE

+ 6-HOOR 24-HOOR 72-HOUR

HYDROGRAPH AT

I + 101 233. 12.25 22. 5. 5. .16

HYDROGRAPH AT
+ 10ZA 525. 12.58 73. 18. 18. .51

I
2 COMBINED AT

+ CP101 635. 12.50 95. 24. 23. .67

ROUTED TO
+ R101 629. 12.50 95. 24. 23. .67

I HYDROGRAPH AT
+ 102 151. 12.25 16. 4. 4. .10

2 COMBINED AT
+ CP102 725. 12.42 111. 28. 27. .77

I ROUTED TO
+ R102 576. 13.42 111. 28. 27. .77

HYDROGRAPH AT

I
+ 108 545. 13.08 128. 35. 34. .79

2 COMBINED AT
+ 11 108 964. 13.33 236. 63. 60. 1.56

HYDROGRAPH AT

I + 103 416. 12.50 64. 19. 18. .37

DIVERSION TO
+ 103RET 416. 12.50 64. 17. 17. .37

I
HYDROGRAPH AT

+ 1030UT 6. 15.92 4. 1. 1. .37

ROUTED TO
+ R103 5. 17.33 4. 1. 1. .37

I 2 COMBINED AT
+ CP108 964. 13.33 237. 64. 62. 1.93

DIVERSION TO
+ 108RET 964. 13.33 237. 64. 62. 1.93

I HYDROGRAPH AT
+ 1080UT O. •08 O. O. O. 1.93

ROUTED TO
+ R108 O. . 08 O. O. O. 1.93

I HYDROGRAPH AT
+ 106 871. 12.50 111. 28. 27. .77
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I
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ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

R106

107

CP107

107RET

1070UT

R107

113

113RET

1130UT

R113

114

CP114

114RET

1140UT

R114

115

CP115A

115RET

1150UT

111

01119

0111

R111

104

R104

112

11112

21112

105

R105

CP112

01120

0112

689. 13.08

546. 12.75

1014. 13.00

1014. 13.00

675. 13.33

366. 14.33

741. 12.33

741. 12.33

500. 12.58

322. 12.83

514. 12.50

613. 12.75

613. 12.75

55. 14.08

39. 14.67

550. 12.58

548. 12.58

548. 12.58

384. 14.33

443. 12.67

166. 12.67

276. 12.67

232. 13.33

236. 12.17

89. 14.67

534. 13.33

534. 13.33

765. 13 .33

354. 12.25

316. 12.42

790. 13.33

263. 13.33

527. 13.33

111.

103.

212.

142.

78.

75.

110.

76.

41.

41.

86.

124.

115.

17.

16.

93.

172.

86.

100.

71.

26.

45.

45.

20.

20.

138.

157.

202.

34.

34.

236.

7.9.

158.

28.

30.

57.

37.

21.

20.

32.

20.

11.

11.

24.

36.

30.

6.

5.

26.

52.

23.

29.

18.

7.

11.

11.

5.

5.

34.

40.

51.

9.

9.

59.

20.

40.

27.

28.

55.

35.

20.

19.

30.

19.

11.

11.

23.

34.

29.

6.

5.

25.

50.

22.

28.

17.

6.

11 .

11 .

5.

5.

33.

38.

49.

8.

8.

57.

19.

38.

.n

.60

1.37

1.37

1.37

1.37

.50

.50

.50

.50

.38

.88

.88

.88

.88

.49

4.67

4.67

4.67

.50

.50

.50

.50

.15

.15

.97

1.12

1.62

.21

.21

1.83

1.83

1.83



I DIVERSION TO
+ 1D121A 263. 13.33 79. 20. 19. 1.83

HYDROGRAPH AT
+ 0112 264. 13.33 79. 20. 19. 1.83

I ROUTED TO
+ R112 241. 13.75 79. 20. 19. 1.83

HYDROGRAPH AT

I
+ 113A 409. 13.08 106. 27. 26. .50

2 COMBINED AT
+ CP113A 560. 13.0B 183. 46. 45. 2.33

DIVERSION TO

I + 2D121A 2. 13.08 o. o. o. 2.33

HYDROGRAPH AT
+ D113A 558. 13.08 183. 46. 45. 2.33

I
ROUTED TO

+ R113A 529. 13.67 181. 46. 45. 2.33

DIVERSION TO
+ 1D122 325. 13.67 83. 21. 20. 2.33

I HYDROGRAPH AT
+ D113 203. 13.67 99. 26. 25. 2.33

ROUTED TO
+ R113 200. 14.00 98. 26. 25. 2.33

I DIVERSION TO
+ 2D122 o. .08 o. o. o. 2.33

HYDROGRAPH AT

I
+ 0114 200. 14.00 98. 26. 25. 2.33

ROUTED TO
+ R114 197. 14.42 96. 26. 25. 2.33

2 COMBINED AT

I + CP115B 578. 14.33 196. 55. 53. 7.00

ROUTED TO
+ R115 515. 14.92 193. 54. 52. 7.00

I
HYDROGRAPH AT

+ D113 325. 13.67 83. 21. 20. 2.33

ROUTED TO
+ R113 287. 15.33 81. 21. 20. 2.33

HYDROGRAPH AT
+ 0114 o. .08 o. O. O. 2.33

ROUTED TO
+ R114 o. .08 O. o. O. 2.33

I HYDROGRAPH AT
+ 122 552. 13.33 146. 37. 35. .89

3 COMBINED AT
+ 1I122 551. 13.33 217. 57. 55. 4.10

2 COMBINED AT
+ CP122 743. 15.33 386. 111. 106. 7.89

*** NORMAL END OF HEC-1 ***

I
I
I
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