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CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED Case No.: 98-09-364P

The Honorable Wayne Brown Community: City of Mesa, Arizona

Mayor, City of Mesa Community No.: 040048

P.O. Box 1466 Panels Affected: 04013C2205 E and 2215 F
Mesa, Arizona 85211 Effective Date of JUL 2 0 1998

This Revision:
102-1-A-C
Dear Mayor Brown:

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective
Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas (the effective
FIRM for your community), in accordance with Part 65 of the National Flood Insurance Program (NFIP)
regulations. In a letter dated January 16, 1998, Hasan Mushtaq, Ph.D., P.E., Engineering Division, Flood
Control District of Maricopa County, requested that FEMA revise the FIRM to show the effects of more
detailed topographic information and hydrologic and hydraulic analyses along the upslope side of the
Roosevelt Irrigation District Canal (RIDC) from Brown Road to McKellips Road.

All data required to con&plete our review of this request were submitted with letters from Dr. Mushtaq.

We have completed our review of the submitted data and the flood data shown on the effective FIRM and
FIS report. We have revised the FIRM to modify the elevations, floodplain boundary delineations, and
zone designations of the flood having a 1-percent chance of being equaled or exceeded in any given year
(base flood) along the upslope side of the RIDC. As a result of the modifications, base flood elevations
(BFEs) were added along the upslope side of the RIDC from Brown Road to McKellips Road, and the
width of the Special Flood Hazard Area (SFHA), the area that wouid be inundated by the base flood,
decreased. The SFHA zone designation along the upslope side of the RIDC from Brown Road to
McKellips Road has been changed from Zone A, an SFHA with no BFEs determined, to Zone AH, an
SFHA with flood depths of 1 to 3 feet (usually areas of ponding) and BFEs determined. The modifications
are shown on the enclosed annotated copies of FIRM Panel(s) 04013C2205 E dated September 4, 1991,
and 04013C2215 F dated December 3, 1993. This Letter of Map Revision (LOMR) hereby revises the
above-referenced panel(s) of the effective FIRM dated September 30, 1995.

The modifications are effective as of the date shown above. The map panel(s) as listed above and as
modified by this letter will be used for all flood insurance policies and renewals issued for your community.
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The following table is a partial listing of existing and modified BFEs:

Existing BFE Modified BFE

Location (feet)* (feet)*
Just south of McKellips Road None 1,351
Approximately 1,800 feet north of Brown Road Nonge 1,349

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot

Public notification of the proposed modified BFEs will be given in the Arizona Republic on or about
August 20 and August 27, 1998. A copy of this notification is enclosed. In addition, a notice of changes
will be published in the Federal Register. Within 90 days of the second publication in the Arizona
Republic, a citizen may request that FEMA reconsider the determination made by this LOMR. Any
request for reconsideration must be based on scientific or technical data. All interested parties are on
notice that, until the 90-day period elapses, the determination to modify the BFEs presented in this LOMR
may itself be modified.

We are processing a revised FIRM and Flood Insurance Study (FIS) report for Maricopa County;
therefore, we will not physically revise and republish the FIRM and FIS report for your community to
incorporate the modifications made by this LOMR at this time. Preliminary copies of the countywide
FIRM and FIS report were submitted to your community for review on December 23, 1997. We will
incorporate the modifications made by this LOMR into the countywide FIRM and FIS report before they
become effective.

This LOMR is based on minimum floodplain management criteria established under the NFIP. Your
community is responsible for approving all floodplain development, and for ensuring all necessary permits
required by Federal or State law have been received. State, county, and community officials, based on
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

The basis of this LOMR is, in whole or in part, a channel-modification/culvert project. NFIP regulations,
as cited in Paragraph 60.3(b)(7), require that communities ensure that the flood-carrying capacity within
the altered or relocated portion of any watercourse is maintained. This provision is incorporated into your
community's existing floodplain management regulations. Consequently, the ultimate responsibility for
maintenance of the modified channel and culvert rests with your community.

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended
(Title XII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42
U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act
of 1968, as amended, communities participating in the NFIP are required to adopt and enforce floodplain
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum and
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the
effective FIRM to which the regulations apply and the modifications described in this LOMR. Our records
show that your community has met this requirement.
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A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO will
be the primary liaison between your community and FEMA. For information regarding your CCO, please
contact:
Ms. Dorothy M. Lacey
Director, Mitigation Division
Federal Emergency Management Agency, Region X
The Presidio of San Francisco, Building 105
San Francisco, California 94129-1250 :
(415) 923-7177

FEMA makes flood insurance available in participating communities; in addition, we encourage
communities to develop their own loss reduction and prevention programs. Our Project Impact initiative,
developed by FEMA Director James Lee Witt, seeks to focus the energy of businesses, citizens, and
communities in the United States on the importance of reducing their susceptibility to the impact of all
natural disasters, including floods, hurricanes, severe storms, earthquakes, and wildfires. Natural hazard
mitigation is most effective when it is planned for and implemented at the local level, by the entities who
are most knowledgeable of local conditions and whose economic stability and safety are at stake. For your
information, we are enclosing a Project Impact Fact Sheet. For additional information on Project Impact,

please visit our Web site at www.fema.gov.

If you have any questions regarding floodplain management regulations for your community or the NFIP
in general, please contact the CCO for your community at the telephone number cited above. If you have
any technical questions regarding this LOMR, please contact Mr. Mike Grimm of our staff in Washington,
DC, either by telephone at (202) 646-2878 or by facsimile at (202) 646-4596.

Sincerely, . -

N

Mike Grimm, Project Engineer For: Matthew B. Miller, P.E., Chief
Hazards Study Branch Hazards Study Branch
Mitigation Directorate Mitigation Directorate
Enclosure(s)

cc:  Hasan Mushtag, Ph.D., P.E. v
Engineering Division
Flood Control District
of Maricopa County

Ms. Terri Miller
State Coordinator, NFIP
Arizona Department

of Water Resources

Mr. Gregory A. Schuelke
A-N West Consulting Engineers




Mansgement Agoncy FACT SHEET

Office of Emergency Information and Media Affairs, Washington, D.C. 20472 (202) 646-4600

PROJECT IMPACT
Building a Disaster Resistant Community

BACKGROUND

PROJECT IMPACT is an initiative developed by FEMA Director James Lee Witt to challenge the
country to undertake actions that protect families, businesses and communities by reducing the
effects of natural disasters. This ininatve includes a national awareness campaign, the selection of
pilot communities that demonstrate the benefits of hazard mitigation through a partnership
approach, and an outreach effort to businesses and communities using a new guidebook that offers
a formula for a community or business to follow to become disaster resistant.

RATIONALE

The increasing number and severity of natural disasters the past decade demands that action be
taken to reduce the threat that hurricanes, severe storms, earthquakes, floods and wildfires impose
upon the economic stability, economic future and safety of the citizens of the US. As the federal
agency responsible for emergency management, FEMA is committed to reducing disaster losses by
focusing the energy of businesses, citizens, and communities in the U.S. on the importance of
reducm‘7 their susceptlbxhty to the'i 1mpact of natural disasters.

' There are three prxmary tenet:s of the PROJECT IMPACT initiative: -

»  Mitigation is a local issue. It is best addressed by a local pax_tnership that involves
government, businesses and private citizens.

* Private sector participation is essential. Disasters threaten the economic and commercial
growth of our cities, towns, villages and counties. Without the participation of the private
sector, comprehensive solutions will not be developed.

* Mitigation is a long-term effort that requires long-term investment. Disaster losses will not
be eliminated overnight.

PILOT COMMUNITIES

Director Witt and FEMA have worked closely with seven communities throughout the U.S. to
develop a PROJECT IMPACT plan that localities, businesses and citizens can follow to build
disaster resistant communities where they live and work. Director Witt will participate in events in
each of these communities to congratulate them on their foresight, commitment, and contribution
to a disaster resistant nation.

PROJECT IMPACT GUIDEBOOK
The guidebook presents that steps a community can take to become disaster resistant. It also
provides examples of the actions and resources available to accomplish this.goal.




CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY
OF MESA, MARICOPA COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD INSURANCE
PROGRAM

On September 30, 1995, the Federal Emergency Management Agency identified Special Flood Hazard
Areas (SFHAs) in the City of Mesa, Maricopa County, Arizona, through issuance of a Flood Insurance
Rate Map (FIRM). The Mitigation Directorate has determined that modification of the elevations of the
flood having a 1-percent chance of being equaled or exceeded in any given year (base flood) for certain
locations in this community is appropriate. The modified base flood elevations (BFEs) revise the FIRM
for the community. o
The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended (Title XIII
of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, an
44 CFR Part 65. -

A hydraulic aiialysis was performed to incorporate more detailed topographic information and hydrologic
and hydraulic analyses along the upslope side of the Roosevelt Irrigation District Canal (RIDC) from
Brown Road to McKellips Road and has resulted in a revised delineation of the regulatory floodway, an
increase and decrease in SFHA width, and the addition of BFEs along the upslope side of the RIDC. The
table below indicates existing and modified BFEs for selected locations along the affected lengths of the
flooding source(s) cited above.

Existing BFE Modified BFE

Location (feet)* (feet)*
Just south of McKellips Road None 1,351
Approximately 1,800 feet north of Brown Road None 1,349

*National Geodetic Vertical Datum, rounded to nearest whole foot

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Directorate must develop criteria for
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community
must use the modified BFEs to administer the floodplain management measures of the NFIP. These
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new
buildings and their contents and for the second layer of insurance on existing buildings and contents.

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in which
he or she can request, through the Chief Executive Officer of the community, that the Mitigation
Directorate reconsider the determination. Any request for reconsideration must be based on knowledge
of changed conditions or new scientific or technical data. All interested parties are on notice that until the
90-day period elapses, the Mitigation Directorate's determination to modify the BFEs may itself be
changed.

Any person having knowledge or wishing to comment on these changes should immediately notify:

The Honorable Wayne Brown
Mayor, City of Mesa

P.O. Box 1466

Mesa, Arizona 85211
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UEMF TECHNICAL DATA NOTEBOOK (TDN)
o STUDY DOCUMENTATION ABSTRACT

SECTION 1: GENERAL INFORMATION

1A. Community: City of Mesa

1B. Community Number: 040048

1C. County: Maricopa ’

1D, State: Arizona

- 1E. Date Study Accepted: Pending

1F. Study Contractor: A-N West, Inc.
7600 North 15th Street, Suite 200
Phoenix, Arizona 85020
(602) 861-2200
FCDMC Contract No. 94-26

Subconsultants: Aerial Mapping Company, Inc.

3141 West Clorendon Avenue
Phoenix, Arizona 85017
(602) 263-5728
Aerial Mapping

‘ 1G. FEMA Technical Reviewer: Pending

1H. FEMA Regional Reviewer: Pending

1l. State Reviewer: Arizona Department of Water Resources
(602) 417-2445

1J. Local Reviewer: Flood Control District of Maricopa County
(602) 506-1501

1K. River or Stream Name: Upper East Maricopa Floodway (UEMF)

"1L. Reach Description: From 1000 feet downstream of Brown Road to McKellips Road, a distance of
1.26 River Miles. Located on FIRM Panel Nos. 2205 E and 2215 E.
1M. Study Type: Riverine

SECTION 2: MAPPING INFORMATION
~ 2A. USGS Quad Sheets: 7.5 Minute Series; Buckhomn, AZ, 1956, Photo Rev 1982
2B. Mapping for Hydrologic Study: Same as above Section 2A, supplemented by 11/21/34 Photos
Date Aerial Photo.
2C. Mapping for Hydraulic Study: Aerial Photography Flown at Scale of 1:8400. Topographic
Mapping Compiled at Scale of 1" = 200’ and 2 feet. C.1. Phoiography Flown on 7/7/95.
Mapping Consultant: Aerial Mapping, Co., Inc. ofyPhoehix, AZ




SECTION 3: HYDROLOGY

3A.

3B.
3C.
3D.
3E.

3F.

3G.

3H.

Model or Method Used: U.S. Army Corps of Engineers HEC-1 Model, Flood Hydrograph

- Package Computer Model, Version 4.0, September, 1890.

Vendor: Resource Consultants and Engineers, Inc.

P.O. Box Q

Fort Collins, CO 80522

(303) 223-5556
Storm Duration: 24-hour duration
Hyetography Type: SCS Type Il rainfall distribution
Peak Flow Frequencies Estimated in Hydrologic Study: 100-year storm
List of Gages Used to Calibrate Model: No specific gages used or in study area. General
comparison made to Log Pierson Ill analysis curves of Arizona stream gages from AZ D.O.T.
Drainage Manual.
List of Rainfall Amounts: A 100-year - 24-hour precipitation value of 3.47 inches was generated
from the Flood Control District of Maricopa County Hydrology Design Manual and aerially
reduced by factor of 0.982.
Description of Unique Conditions: Numerous split-flows at streets, side channels from street and
storm drains as well as retention basins were analyzed as part of study.
Coordination with Applicable Agencies: Peak flow results were compared to downstream EMF
study results by Soil Conservation Service as well as submitted to FCDMC and City of Mesa.

SECTION 4: HYDRAULICS

4A.

4B.
4C.
4D.
4E.

Model or Method Used: U.S. Corps of Engineers HEC-2 Model, Water Surface Profiles
Vendor: McTrans Center

512 Weil Hall

Gainesville, Florida 32611-2083
Version: 4.6.2, May, 1991
Regime: Subcritical .
Frequency for which profiles computed: 100-Year Frequency Storm
Method Floodway Calculation: No floodway modeled per FCDMC and City of Mesa direction.
Unique Conditions and Problems: Special Problems Report No. 1 by A-N West, Dated 11/22/95,
discusses comparison of UEMF study results to EMF results at border and impact of ‘N’ value
difference.

SECTION §: ADDITIONAL STUDY INFORMATION

Length and Area of Floodplain Delineated
Main Channel = 1.26 Miles and 53.3 Acres

Length and Area of Floodway Delineated

No Floodway Delineated.

ii
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TELEPHONE CONVERSATION RECORD

» Fep A4-26 ¥
JOB NO. A/vzu 2/58 - 73J0B NAME VDEME FCs DATE 900 AM
e »/5 /5

CONTACTOR__ A -V tes?~ Zne.
CONTACTEE ML 1% Vmﬂ? Telephone No. __£9% -~ /50 ¢

| SUBJECT_UEME ~ Zong. Tgpe Declison 3, Cioiesy . schedu

© CONVERSATION SUMMARY: |
Gre-; 5. aséa( aélw/ Zana 7249@, T /o ’/3'? c,%‘
YA vs'og_ — Ao _lezpmse ye 7L

| G LS~ ﬁcéaj N ﬁrc./’ I:r‘vll(u/‘/ /w/ been M‘Q

5/*%_" Yas  oned St e 4//4/'\ /9/0/ of A‘/VU- lpf"nq;s
Aes'tn __ omd 'ﬂf/n(cs; Dr beAveen Brwn Rd " el

tgjﬁccanﬁad%!z /Baol ¢4u/5 170*“ ;9~’[2747¢' kw eSS
Glrng this __area, Ups froam oL 6mze~n§ ﬁ/’e/? /55 7.
Mab}«w wca/c/ c«eaz fﬂééfn\ g R k/e}le’“ c%dl&/t&q WSELs
CA‘Cec‘VL’ g Joﬂ PR cm../,bmk aX nm’ﬁé ol £ec;¢ms.

Crea  Foll Lsg 744114 L cchelu il cvmpéém Lok
ad Aot _we wore pe sl crbrn s/ /2744@3 A Je Yo,
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7600 NG, H 15TH STREET
SUITE 200

. PHOENIX, ARIZONA 85020
(602) 861-2200

n ” WESTmc

Consulting Engineers -

Letter of Transmittal
ro:__Fepe oare:___2[1t/2s

280/ L), D{,{,/M_?g Sy‘ree.A JOB TITLE: .

Phe, Az £5009 JOBNO: A-N Mo, 7/5F -03

. RE:__Uppe~r £MF FLS

ATTN: Ms liea X‘mf e D Mo ?¢”Q§
FROM: Grey Se }we/ e ' |
WE ARE SENDING YOU @ ATTACHED » VIA Mas E

o O UNDER SEPARATE COVER

THE FOLLOWING ITEMS: ' § ‘
Q COPY OF LETTER

Q SPECIFICATIONS O ORIGINALS |
QO SHOP DRAWINGS Q PRINTS A1 REPORT
O PLANS Q SAMPLES . O OTHER_
QUAN. 1.D/DWG. NO. ~ TITLE/DESCRIPTION
] ' S Dd»la\ G //%‘/fm Swaﬁz ge—/)o /‘IL
THESE ARE TRANSMITTED Q FORREVIEW £ FORYOURUSE Q AS REQUESTED
Q OTHER ' '
REMARKS:
- "‘f"g.[_ « -"t_
RECD.BY: , _ DATE:
CoPYTO:_ File s ‘c(i )WrrH ENCLOSURES S
IR ot : P k L > )= . T . . . S
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® Fep 94-26 |
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. CONVERSATION SUMMARY: .
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o FeD 94-2¢ |
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Fep A4-2 ‘
J0B NO. AN 15873008 NME _ U EM B Fr's DATE 900 AN
e 205 /o

CONTACTOR_ /2 -V wes?~ Zne.
CONTACTEEM L sa Yooy ) Telephone No. o5 - /50 ¢

‘ 7 , ;
SUBJECT_UEMP - 2ong. Type Dechsom 3, Cro ﬁem _schedn

CONVERSATION SUMMARY ¢
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DATA COLLECTION SUMMARY REPORT

Project _ : Upper EMF Floodplain Delineation Study

' FCDMC No. -t 94-26
A-N West No. : 7158-03
. Consultant : 711195 :
~ Discussion : The following is a summary of the data collection effort by A-N West.
More detailed documentation will be included in the Technical Data
Notebook.
' - ' ~ Data Requested
" Contact Agency/ Contact Method and/or Obtained ?
No. Qrganization Date of Contact Requested F Hazar:
1 ADWR - Ms, Terri Miller 6/21/95 Letter Reports, FIRM Maps, Historical Flooding
Info. LOMA/LOMR No Response Received
to Date. :
2 Soil Conservation 6/19/95 Meeting Borrowed Two East Mesa Floodway
L Service - Mr. John Design Report Binders.
‘» : - Harmington '
3 City of Mesa - Mr. Peter 6/22/95 Meeting = Reviewed Available Subdivision
Knudson Drainage Reports. Left Data Request List

for other Data Including Major Street
Plan/Profile, Princess Drive Det. Basin
Plans, Storm Drain Design Reports/Plans.
City of Mesa Elev. Datumn Benchmarks.

4, FCDMC - Ms. Lisa Young6/20/35 Field Site a.) Land Use/Soils Data from HIS Files.
Visit & Meeting b.) City of Mesa Storm Drain Master Plan.
¢.) Partial Plans on Princess Drive Det.
Basin.

/03 (2)‘,’,_, |
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August 9, 1995

- Greg Schuelke, Vice President PiA

~ 7600 North 15th Street, Suite 200

Froop ConrroL DistricT

of |
Maricopa County , BOARD OF DIRECTORS
2801 West Durango Street ® Phoenix, Arizona 85009 Betsey B‘ayless
Telephone (602) 506-1501 . Ed gmgl
Fax (602) 506-4601 om Rawies
- Don Stapley

TT (602) 506-5859 Mary Rose Garrido Wilcox

Ai LG 1995

¢ WEST, (N0,
BENIK AR
A-N West, Inc.

Phoenix, Arizona 85020

Dear Mr. Schuelke:
SUBJECT: Upper East Maricopa Floodway Flood Delineation Study

I have conducted a preliminary review of the proposed draft HEC-1 schematic map, subarea boundary
and 1.D. maps submitted to. me on August 3, 1995. At this time, I do not have any comments. I will

* be conducting an in-depth review of these articles and should have any comments to you by Tuesday,

August 15, You may continue with the study, but please note that I may have comments {0 you next
week.

'If you have any questions, please feel free to call me at (602) 506-1501.

Sincerely,

A7 ¢
Visa C. Young %
Hydrologist

Copy to: Peter Knudson, City of Mesa




Froop ConrroL DistriCT

oD ¢ géOL
“olstRiCY

of
Marlcopa Counfy BOARD OF DIRECTORS
2801 West Durango Street @ Phoenix, Arizona 85009 Betsey Bayless
Telephone (602) 506-1501 Ed King
Fax (602) 506-4601 Tom Rawles
Don Stapley

TT (602) 506-5859
(602) Mary Rose Garrido Wilcox

11 September 1995

A-N West, Inc.

7600 North 15th Street
Suite 200

Phoenix, Arizona 85020

[

Subject Upper East Maricopa Floodway Flood Delineation Study
FCDMC No. 94-26

Dear Greg:

I have reviewed the bluelines of the draft 200 scale 2 foot contour interval floodplain study base
mapping from Aerial Mapping Co. I would like to request that the following be changed on the

mapping.

1. Elevation Reference Marks were left out.
2 Scale and Contour Interval were not noted on the mapping.
3. Section and quarter section references were not included.

4. Please label the following:
a. Roosevelt Water Conservation District (RWCD) Canal
b. Princess Park
c. East Maricopa Floodway (EMF)
d. Falcon Field

I have forwarded a copy of the mapping to Peter Knudson of the City of Mesa as we discussed earlier
today on the telephone.

If you have any questions on my review of the mapping, please call me at 506-4719

o Thank you, o
&fm (! y
Llsa C Youn ﬂ‘«'aQ/

/3(4)




Froop Conrror DistriCT
. o |

ic ‘
Maricopa County BOARD OF DIRECTORS

2801 West Durango Street ® Phoenix, Arizona 85009 Betsey Bayless
Telephone (602) 506-1501 ~_EdKing
Fax (602) 506-4601 Tom Rawles
: . Don Stapley

TT (602) 506-5859 A P
— Mary Rose Garrido Wilcox

September 14, 1995

Gregg Schuelke

A-N West, Inc.

7600 North 15th Street, Suite 200
Phoenix, Arizona 85020

- Subject: Upper East Maricopa Floodway Flood Delineation Study c
o - FCD No. 94-26

Dear Mr. Schuelke:

The Technical Data Notebook Field Reconnaissance and Hydraulic Parameter Estimation has been
- reviewed. In this report and in previous correspondence, the project has been referred to as the Upper
- East Mesa Floodway FIS. - The proper name of the study is the East Maricopa Floodway Flood
. Delineation Study.  This will need to be changed on the cover and in the text of the subject report, as
well as on any further correspondence. Your selection of Manning’s *n’ values are appropriate.

In reviewing the aerial photos that wcré received with the Field Reconnaissance Report, it was noticed
that there were no labels on the photo. Label major roads, Roosevelt Water Conservation District
Canal (RWCD), Princess Park Retention Basin, and the East Ma:icopa Floodway (EMF).

The marked up bluelines of the floodplain mapping 200 scale, showing the proposed hydraulic
baseline and cross-section locations, have been reviewed. The cross-section i.d. numbers are
appropriate. Recommendations for cross-section locations are as follows:

1. Cross-sections should be included at Princess Drive and Hobart Drive to anticipate weir
flow. '

2. The following cross-sections should be added:
21.481
3. The following cross-sections should be moved to the noted locations:
21.529 to 21.513
21,991 to 22.008
.+ 22.086 t0 22.116
o 22181 1022.185
® = 2nmwns
U 223331022342

" ,;w/'3(6> B




Letter to Gregg Schuelke
Page 2

4. Cross-section 21.544 should be bent to intersect the 1350° contour.

5. The green line that will be used for quality control should be used in the HEC-2 run,
as 1t could represent weir flow. -

If you have any questions on the review of the report, mapping, or cross sections, please call me at
506—4719.

;erely,
- Lisa C. Young [E; ' - | | . ¢

Hydrologist
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FLOOD CONTROL DISTRIC T

OF MAHICOPA COUNTY

@w
E»}) ~

2801 West Durango Street «+ Phoenix, Arizona 85009
Telephone: (602) 506-1501

Fax: (602) 5064601

TT: (602) 506-5897

- COVER SHEET
TO: Area  Sehuiotles
~
Company -
_or Department: Ec -AL Weed, _ Fax# Q4D 1954
.  FROM: lgsa G {(3 NG
. =5
Number of pages being sent including Cover Sheet: g'-;)._,

1.3(7)
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Froop ConrtroL DistriCT

of
MOI’ICOpG COUny BOARD OF DIRECTORS
2801 West Durango Street @ Phoenix, Arizona 85009 Betsey Bayless
Teléphone (602) 506-1501 : Ed {;mg!
Fax (602) 506-4601 om Rawles
Don Stapley

602) 506-5859
TT (602) Mary Rose Garrido Wilcox

12 October 1995

Greg Schuelke, P.E.
A-N West, Inc.

7600 North 15th Street
Suite 200

Phoenix, Arizona 85020

Sub_]ect Upper East Maricopa Floodway Flood Delineation Study
FCDMC No. 94-26

Dear Mr. Schuelke:

I have reviewed the Hydrology Report for Upper East Maricopa Floodway (UEMF) Flood plain
Delineation Study. I would like to request the following revisions.

1. Section 3.1, third sentence. Clarify point of sentence. )

2. .Page 4, Section 4.1, *weighed’ should be *weighted’.

3. Section 4.3, page 6, rethink your position on the ponding area as described in the second
paragraph, as the ponding area may be necessary for the floodplain delineation. Analyze what

~ would occur if the groves were irrigated just prior to the event.

4, Check spelling.

5. East Mesa Floovdway should be referred to as East Maricopa Floodway throughout report.
6.~ On the HEC-1 schematic 1031 should be in a box as it is a routing reach.
7. Subbasm SB16, SB92, SB98 assess whether the majority of impervious area is near the

concentration point, if it is not, drop impervious area to zero percent.

If you have any questions on these revisions, please call me at 506-4719.

e

-+ Lisa C. Young
Hydrologxst

: icppy to: : Peter Knudson,’,_"Cvityr of Mevsya‘

2.208)




CITY OF
MESA

September 21, 1995

- Ms. Lisa Young
Flood Contro! District of Maricopa County
2801 West Durango Streat
Phoenix, Arizona 85009

. Subject: WUpper E.M.F. Flocdplain Delineation Study . e e

Dear Ms. Young:

We have reviewed the draft report of the referenced study and offer the following comments:

1. Section two states that the East Maricopa Floodway (E.M.F.) was designed to
convey the 100-year storm event runoff. There have been some discussions
concerning assumptions made in the original E.M.F. regarding the actual level

. of protection. The level of protectaon afforded by the E.M.F. should be
confining. . R

2. Section 4.3 excludes contribution from the ¢range grove north of McKellips and
west of Greenfield. If this area is irrigated at the time of a storm event it could
very easily contribute to the study area. We therefore believe this area should
be included as a contribution area.

3. Page 14 of the study shows a 100-year peak discharge at Brown Road of 603
C.F.8. The appendix contains some discussion on what the E.M.F. capacity
should be but we are unclear what the present capacity is. Please verify the
capacity of the E.M.F. at Brown Road and the capacity of the Brown Road
bridge over the E.M:F. ¥

~ Please contact me if you have any questions.
Sincerely,
ﬂ/ AL e

Peter Knudson
Senlor Civil Engineer

C PK/rp o
c:Wwpwin\dataVisa.ren

- Engtneering S
_ 20 East Main Street Suite 400 = P.O. Box 1466 = Mesa, Anzona 85211 1466 . (602) 644-2251
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Fioop ConrroL DistriCT
of
Maricopa County BOARD OF DIRECTORS
2801 West Durango Street ® Phoenix, Arizona 85009 »Betsey Bayless

Telephone (602) 506-1501 Ed King
Fax (602) 506-4601 ~ Tom Rawles
Don Stapley

TT (602) 506-5859
" Mary Rose Garrido Wilcox

June 13, 1995

A-N West, Inc.
" 7600 North 15th Street, Suite 200
Phoenix, Arizona 85020

ATTENTION: Mr. Greg A. Schuelke, P.E., R.L.S.

SUBIEbT: Contract No. FCD 94-26
o . Upper EMF Floodplain Delineation Study

Dear Mr. Schuelke:

- This letter will serve as confirmation of the June 7, 1995 vcrbal notice to proceed with the
work covered by the subject contract. v
H ' ‘
A fully executed contract document is enclosed for your file. Should you have any questions,
please contact Lisa Young or me at telephone 506-1501.

Leanna Cumberland
Chief, Contracting Branch




FAX COVER SHEET

H 'n WESTinc.
Consulting Engineers

7600 NORTH 15th STREET, SUITE 200 * PHOENIX, ARIZONA 85020-4331 * FAX (602)943-1989
* PHONE (602)861-2200

DATE a/m/?é

ATTENTION: Ms _Lisa Ypamg
FIRM: Fepma

RE [opec E N Frs fc DA C A P?PRG
B & | | |
FROM Cores éc/m,/ée |
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ANNOUNCEMENT OF INTENT TO
PERFORM FLOOD HAZARD STUDIES D"q 7(‘71
Cli5/s5

The Flood Control District of Maricopa
County, (FCDMC), under authority of the
National Flood Insurance Act of 1968 (P.L.
90-448), as amended, and the Flood
Disaster Protection Act of 1973 (P.L. 93-
234), is funding a detailed study of flood
hazard areas in eastern Maricopa County.
FCDMC has contracted A-N West, Inc. to

. perform studies for the upstream side of
the Roosevelt Canal, between Brown Road

- and McKellips Road in the City of Mesa,
Arizona. Flood elevations from these
studies will be used to determine flood
insurance rates by the Federal Emergency
Management Agency (FEMA). This
announcement is intended to inform all
interested persons and communities of the
commencement of this study so that they
may have an opportunity to bring any
relevant technical information to the
attention of FCDMC/FEMA, so that it may
be considered during the course of this
study. Your comments should be
addressed to Ms. Lisa Young or Mr. Pedro
Calza, Hydrologists at the Flood Control
District of . Maricopa County, 2801 W.
Durango Street, Phoenix, Arizona 85009,
Phone: (602)506-1501. Published: Arizona
Republié; June 3_;5, 1995.

°~ eSq_L“;\P%A -y Dak o,
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FLOOD CONTROI. DISTRICT

OF MARICOPA COUNTY

2801 West Durango Street - Phoenix, Arizona 85009
Telephone: (602) 506-1501 <
Fax: (602) 506-4601

TT: (602) 506-5897

*

' COVER SHEET e
TO: Greg Shue\k<
' .Company ’ ‘
.' g or Department: _A-\] \DP?\ Line Fax# GU3- 198G

FROM: \N 13A BOUHC:-

Number of pages being sent including Cover Sheer: 2
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'MEMORANDUM
TO: City of Mesa DATE: June 14, 1995
FROM:  Greg Schuelke . 'RE: Upper EMF Floodplain Delineation

Study - FCDMC No. 94-26
A-N West No. 7158-03

' SUBJECT: Data Request List for the City of Mesa

The following is an initial list of data requested of the City of Mesa for use in the referenced project; c?
1. Closest City of Mesa elevation benchmark to project.

2. Design Report and Construction Plans for;

a. Princess Road detention basin and other City basins, such as at Airport or along 64th Street (114 Mile
North of Mckellips Road).

b. Storm drains along Roosevelt Canal, Greenfield Road and McDowell Road and MoKellips Road.

3. - Inorder to evaluate existing detention in the watershed, A-N West requests to review or borrow dramage
reports of subdivisions in the study area.

"+4.  In order to evaluate potential drainage boundaries created by major streets, A-N West requests to review
or borrow major street plans in the study area.

VIO




- TO:

- MEMORANDUM

Flood Control District of Maricopa County DATE:  June 14, 1995

FROM: Greg Schuelke . " RE: Upper EMF Floodplain Delineation

Study - FCDMC No. 94-26
A-N West No. 7158-03

~ "SUBJECT: Data Request List for the City of Mesa

The following is an initial list of data requested of the FCDMC for use in the referenced project;

1.

c?

Two copies of District’s Digital Terrain Model Mapping, Data Collection & Delivery Specifications, Release
1.0, May, 1994.

Two copies of District's HIS Data Delivery Specifications, Revision 2.0,

In order to tie this study into the reported downstream FEMA approved study per Scope Task 6.4, A-N
West requests;

a. Hydrology data from previous study, including drainage area map(s) computer model input and output
and peak dlscharges near Brown Road.

b. Hydraulic data from previous study including work mapping, cross-sections locations, HEC-2 computer
model input and output, mapping benchmarks.

If District has existing land use and soil type data of study watershed in HIS files, A-N West requests a
copy of this data in Auto Cadd format.

). 4] /é),



- Gred S (A-N es# N
- Deliverad. 7o Lisca ‘/awn7
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' PROPOSED SCHEDULE

A-Nwasrinc. UPPER EAST MARICOPA FLOODWAY
i POt FLOODPLAIN DELINEATION STUDY

N0. 7158-03 - FCDMC NO. 94-26 | S
NOTICE TO PROCEED: 8/12/965 ' S &S & & S & & & & AR & & & R
R R

2 4 6 8 10 12 14 16 18 22 24 38
A9 [elo| o [0 [0 ¢ ®

Cy)
%
K
TASKS No. of Weeks 0 20 26 28 30 32 34 36

1 | Coordination ®

Dota Collection

2
3 | Topographic Mapping meE—
41 Field Survey

a) Mapping Contro! —

b) Quality Control, Structures, ERM’s h
——
——

¢) Detention Area Surveys

5| Hydrology

a) Delineote Subbasins SAL I

b) Estimate Parameters S ——

¢) HEC=1 Model Results’ - : NN 1 3

6 | Floodploin Delineation

a) Field Reconn. and N. Value
Estimation R

(R e
. b) Cross—Section Locations [ SN
¢) Floodplain Delinection : ‘ 1~_R-L
d) Hydraulics Report . 4._"

e) Technical Data Note Book 4-—-*
H..S. Data Preparation ! <Rl

Deliverables . 0100 GO Q@0 ® ¢® 8 8

SUBMITTALS

Final HEC~2 Model and Hydroulics Report

o

Data Collection Summary
Subarea Boundarys Preliminary Technical Data Note Book (T.D.N.)

Preliminary H.LS. Files
Final T.D.N.

Final H.LS. Files and Remaining Deliverables

Blueline Topographic Mapping
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to perform a detailed
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Q SHOP DRAWINGS Q PRINTS , - X REPORT
, ‘I,PLANS | O SAMPLES O OTHER

| auan. 1.D/DWG. NO. TITLE/DESCRIPTION

/ ﬁfon#/% //b/qﬁesf Kyl Mon th Em/:'n;z 6(399s
}
THESE ARE TRANSMITTED Q FORREVIEW () FORYOURUSE QO AS REQUESTED
| QO OTHER
REMARKS:

;- . - .
=

REC'D BY

’ — W ENCLOSURES :




MONTHLY PROGRESS REPORT
 Reporting Month Ending : 6/30/95 .
Project Name : Upper EMF Floodplain Delineation Study
FCDMC No. . 94-26
A-N West No. : 7158-03
Project Notice-to-Proceed 1 6/12/95
Current Schedule Completion Date  : 2/05/96
_ Percent Complete Cumulative -
Project Task Reporting Month Percent Complete.
Task 1 Coordination 10 10.
Task 2 Data Coliection 90 90
Task3  Topographic Mapping . 10 10
Task4  Field Survey 30 30
Task5  Hydrology :
a. Delineate Subbasins 0 0
. b. Estimate Parameters 0 0
¢. HEC-1 Model and Results 0 0
’ . Task6  Floodplain Delineation
a. Field Reconnaissance 0 0
b. Cross-Section Locations 0 0
¢. Floodplain Delineation 0 0
d. Hydraulics Report -0 0
e. Technical Data Notebook 0 0
Task7  HIS Data Preparation 0 0
Task 8 Deliverables 0 0

1
A-N West conducted field visit with FCD Project Manager, Ms. Lisa Young, on 6/20/95.

A-N West submitted data request lists to FCDMC (Ms. Lisa Young) on 6/20/95 and City of Mesa (Mr. Peter
Knudson on 6/22/95. A-N West met with Mr. Knudson to review drainage reports, available data on 6/22/95.

- A-N West met with Soil Conservation Service on 6/19/95 to review and borrow design data on Upper East
Mesa Floodway. A-N West delivered Right-of-Entry Letters on 6/29/95 to residents that were to have finished
floors surveyed. Field survey intiated for aerial mapping which was flown on morning of 7/7/95.

- Work to be Accomplished in Month of July, 1995,

Compete data collection, field survey, mapping tasks and initial hydrology tasks.
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MONTHLY PROGRESS REPORT
Reporting Month Ending ) T 713195
Project Name : Upper EMF Floodplain Delineation Study
FCDMC No. . 94-26
A-N West No. ¢ 7158-03
Project Notice-to-Proceed 1 6/12/95
Current Schedule Completion Date  : 2/05/96
, - Percent Complete Cumulative
Project Task ‘ RMDQ.MQDID__EQL&DLQQMQ’_
Task 1 Coordination 10 20
Task 2 Data Collection 10 100
Task3  Topographic Mapping . 25 45
Task4  Field Survey ' 70 100
Task5  Hydrology
a. Delineate Subbasins 100 . 100
b. Estimate Parameters _ 0 0
c. HEC-1 Model and Results 0 0
. Task 6 ~ Floodplain Delineation
' ' a. Field Reconnaissance 0 0
b.  Cross-Section Locations -0 0
c. Floodplain Delineation 0 0
d. Hydraulics Report 0 0
e. Technical Data Notebook 0 0
Task 7 HIS Data Preparation 0 0
Task 8 Deliverables 0 0

U .
Mapping flown on 7/795. ,
Data collection Summary Report Transmitted on 7/11/95. Field survey completed.
Proposed HEC-1 Schematic, Drainage Area Boundaries submitted 8/3/95.

Complete hydrology task, locate cross-sections for Floodplain Analyéis. Finish mapping.
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Consulting Engineers PHOENIX, ARIZONA 85020
o 4 (602) 861-2200
Letter of Transmittal
T0:__Fcbme | DATE: 8/25/95
__280] wes /9w7mw Sree X JOB TITLE: ‘
Phienty Bz £5009 JOBNO: AN Wes £ N> 7/58-03
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10: Fepale | DATE: Scﬁ7lem Aer //. 1925
280! West Durtnge S‘;ﬁne?{;oa TITLE:
/pﬁor’/nll/ /?8 F5007 JOB NO.: SN les? M. 7/58-23

‘ : RE: dppa Las £ WeSa_ F/owiwxq
ATIN: M5 Li/se Young , Fap e s, 9%-3c -
FROM: ___ Greg Sehuelke
WE ARE SENDING YOU & ATTACHED a2t/ -

-0 UNDER SEPARATE COVER
THE FOLLOWING ITEMS:

3 SPECIFICATIONS Q ORIG]NALS. 0 COPY OF LETTER
0O SHOP DRAWINGS O PRINTS - X REPORT
#' PLANS O SAMPLES .. OTHER
QUAN. .D/DWG. NO. ' TITLE/DESCRIPTION :
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n m 7600 NORTH 15TH STREET
ﬂ "‘PAWESTinc. SUITE 200

Consulting Engineers PHOENIX, ARIZONA 85020
® N (602) 861-2200
Letter of Transmittal
_FepMe oate: _ Auge 37, /995

22’0/ Juess- LDreran 9a 54@37&.108 TITLE:
/0/%!977 X /4f‘12c4'74 ‘25009 J0BNO: A -t tves KX A, WsT~aT
RE:. Uﬂﬂef‘ Lust NMesa Sfod, 0/47

ATIN:_Ms  Lisa V/.,m ‘ Fep. /)7(’ Ao 94"9\6
FROM: __Greq Sehue fEe
WE ARE SENDING YOU . ATTACHED via_Mal .

0 UNDER SEPARATE COVER
THE FOLLOWING ITEMS:

O SPECIFICATIONS O ORIGINALS ‘0 COPY OF LETTER
Q SHOP DRAWINGS H PRINTS O REPORT
0 PLANS O SAMPLES O OTHER
QUAN. 1.D.DWG. NO. TITLE/DESCRIPTION
2 Morkel ccpp Bluc)iras oL F ém(ﬂ/[b JM7
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2801 “West Durango Street
Phoenix, Arizona 85009

ATE JOB NO.
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Mo EME Flaed
%\nm@; = LN\) (Q’ludu
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O A-N) et \nc
+n

“PhoeriX, A7 85030

WE ARE SENDING YOU ‘ﬂ Attached [ Under separate cover via__ the following items:

3 Shop drawings O Prints 0O Plans O Samples O Specifications
0 Copy of letter 0 Change order O " ' i
. ' - 3
COPIES DATE NO. DESCRIPTION

|_1alal4l pah | FEMA LRM e Grne) 2305

THESE ARE TRANSMITTED as checked below:

O For approval O Approved as submitted J Resubmit copies for approval
For your use 03 Approved as noted 3 Submit copies for distribution |
3 ’ [D/m‘equested O Returned for corrections O Return corrected prints
{3 For review and comment 0
0] FOR BIDS DUE 19 O PRINTS RETURNED AFTER LOAN TO US
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COPY TO
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7600 NC22TH 15TH STREET

SUITE 200
Consulting Engineers PHOENIX, ARIZONA 85020
® B (602) 861-2200
Letter of Transmittal
10:___Fecbme DATE: r7'/ /53

R80] West Durmgso S JoBTITLE:

Phoenis ,, =z ?9’dﬂé JOBNO.: A-HN wesX WMo T/58~03

RE: Uwpec £MER  Frs

ATTN: M3 Lisa Younsg

CFapD W, 94-2¢

FROM: '5@7 Sehue e

WE ARE SENDING YOU 4 artachep e 2b/ _
| ) D UNDER SEPARATE COVER )
THE FOLLOWING ITEMS: |
Q SPECIFICATIONS O ORIGINALS /4y COPY OF LETTER
0 SHOP DRAWINGS Q PRINTS O REPORT
O PLANS O SAMPLES .0 OTHER
9 QUAN. .D/DWG. NO. TITLE/DESCRIPTION
“ / Mamli% Srgress Rt Mk Lad/ng /395
THESE ARE TRANSMITTED % FORREVIEW § FORYOURUSE O ASREQUESTED
| 0 OTHER |
REMARKS:

{ e
RECD.BY: _ )4 (3e) DAt
CoPY TO: _1! /e ' O WITH ENCLOSURES o




MONTHLY PROGRESS REPORT
. Reporting Month Ending : 8/31/95 v
" Project Name :  Upper EMF Floodplain Delineation Study
FCDMC No. ' 1 94-26
. A-N West No. ' : : 7158-03
Project Notice-to-Proceed : 6/12/95
Current Schedule Completion Date  : 2/05/96
_ Percent Complete Cumulative
Project Task : : -__Reporting Month Percent Complete
Task 1 Coordination 20 40
Task 2 Data Collection 0 100
Task3  Topographic Mapping 65 100
Task4  Field Survey : 0 100
Task Hydrology
” a. Delineate Subbasins 100 100
b. Estimate Parameters .. 80 80
: S ¢. HEC-1 Model and Results 80 80
| " - Task 6 Floodplain Delineation - '
a. Field Reconnaissance . 100 100
b. Cross-Section Locations ‘ - 100 100
. €. Floodplain Delineation 0 0
- d. Hydraulics Report ’ 0 0
e. Technical Data Notebook - 0 0
Task7  HIS Data Preparation 0 0
Task 8 Deliverables 10 10

Work Performed in Month of August, 1995,

Draft Floodplain Base Mapping completed and copies transmitted 8/25/95.

Hydrology Analysis nearing completion with submittal in early September anticipated.

Field Reconnaissance and Hydraulic Parameter Report and proposed HEC-2 cross-section locations submitted
on 9/1/95 for review and approval.

Work to be Accomplished in Month of September, 1995,

- . Complete hydrology task and begin Floodplain Analysis task.
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FROM: 6'/‘&7 SQAu_e tke. '
WE ARE SENDING YOU K ATTACHED VIA_ Wps ’/

Q UNDER SEPARATE COVER
THE FOLLOWING ITEMS:

Q SPECIFICATIONS O ORIGINALS O COPYOF LETTER
Q SHOPDRAWINGS . O PRINTS ‘X REPORT
O PLANS O SAMPLES O OTHER.
. QUAN. | LDJDWG. NO. TITLE/DESCRIPTION
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(602) 861-2200

Letter of Transmittal

10:_FED Me ' oate: ___1(12/95
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/0,4”,/,1 Jy 2 5009 JOBNO.: A~ wesr A N5. 7/58 ~03
RE:_Upper~ £MFE FL S
ATIN: s, Lisa )4@? Fep e b, ?4“2 G
FROM: ___ (5 7eg Schuelle_
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FLOOD CONTR

OF MARICOPA COUNTY

2801 "West Durango Street
Phoenix, Arizona 85009
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o .

19 [0 PRINTS RETURNED AFTER LOAN TO US
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n ) 7600 NO: H 15TH STREET
n *IAWESTnc. SUITE 200
Consulting Engineers PHOENIX, ARIZONA 85020

(602) 861-2200

Letter of Transmittal

. Aecial /Waﬂﬂ/na C‘o DATE: o 20/25
214/ tes?’ Clarendor /41/0_.]03 TITLE: .
PAoﬁnu’ Az 85d/7 JOBNO.: AN twes# A 7/5 T -3
. RE:_JEM = Study
s e Richord Cosk Fep e po. "
FROM: | -Gfe/g S'cju/e_/&_ ,
@ ATTACHED via_De /v A

WE ARE SENDING YOU
- QO UNDER SEPARATE COVER

THE FOLLOWING ITEMS:

0O SPECIFICATIONS O ORIGINALS | Q COPY OF LETTER
0 SHOP DRAWINGS A PRINTS Q REPORT
Q PLANS 'O SAMPLES Q. OTHER
.’ QUAN. .LD/DWG. NO. ‘ - " TITLE/DESCRIPTION
/ - : E/uc.]/m e, 200 Sca /e- ﬂaq@o//7¢ o /’4

HEC-2 modk! OCpSs- Sectm® Wotd For
%:V-/z/)?{j (2 sk:{s), |

THESE ARE TRANSMITTED Q FORREVIEW ﬁ FORYOURUSE O AS REQUESTED
- Q OTHER

REMARKS: [t’cAW‘[ 2 A %J&j ane, CreSs~ Sec 7947 Adc%/é'vn 3
A D,qlal/z /,yq . P/tds L PLre pore AT gour esrles s
Corveniance. . 2 Y 2 é < ’
Cross — Scc.7ém 3 Séau/a/ D (‘ng/ P e r\1’9/77L /o"élsyq
o ewm S dne oo w/ A S /d/ ddd _ ar~ /%l/a/: /gg!'e/fnc’ L :

/.11(43) . ; T
) WITHENCLOSURES L




7600 NG H 15TH STREET
H '” WESTinc. SUITE 200
Consuiting Engineers PHOENIX, ARIZONA 85020

® (602) 861-2200

Letter oijransmiﬁal

s Y/ DATE: 7/ 20/ 2s
280/ MCS 7 D“raﬂq d 5/7'85/‘ JOB TITLE:
Phoen e Az 3{007 JOBNO.: P-N Wesr Tnec. ¥ 7/55-03
» RE:_0pfper £ask ﬂZar/a,ogb_ F/aac/waq FZg
ATTN: Ms. Lsc %a,n?, : - Fap M 24 2¢
FROM: Gre,7 S'c_Aue-/,ée__—# ‘ v
WE ARE SENDING YOU & ATTACHED via__Mor"(

0O UNDER SEPARATE COVER
THE FOLLOWING ITEMS:

Q SPECIFICATIONS O ORIGINALS O COPY OF LETTER
Q SHOP DRAWINGS Q PRINTS Q REPORT
Q. PLANS 0O SAMPLES - O OTHER
: tcum. 1.D/DWG. NO. TITLE/DESCRIPTION R
| ) : B/Ue—//ﬂe-‘:‘ ol 200 Scale ﬂr:r/a/ oy . (2 5/)74)
¥, | Bluelfpes _of 200 Seqle Base Migohy (2 sht)
/] F;&/J ﬂe.cmna/:s ance. 4%0/‘11 /((cw'ng '

/)04 es 77’71& @f_ Tobb gé! Qﬂ;&‘s . /aga_ /,2i

3" F,ma/ 2 end 3

THESE ARE TRANSMITTED Q FORREVIEW QO FORYOURUSE QO AS REQUESTED
Q0 OTHER

REMARKS: 7he a a.cAeJ vevisod Lofa 1S 9«4»7/;%’6/ 4% oddrecs

Lounr 2/14/9 £ reviay cdmm ment fele~ |, //ea;‘e ns e~?~ .

J‘&szfeﬂ( /wof‘f Ly e< to the (um /s Sam /@ﬁbr?‘ wh ek
c/”&wm es /‘CQW oL ﬂpﬂer' 5&5"7{' /Zesq 7 S .ﬂ%f‘faap

‘ ERMs, 5ea4'm drw /@Qﬂms mw(
ﬂ/eds‘e, Ve - Ao Hpo. /ncMs %*Mms/(

0/474/ oS Flhpa AC/ FA”' E/c—d‘q m&(
can be Swrnal ol o 5uéseybb 9«5»,/’;2/

_ T ZT T4
co vro Mr ﬂe%cr ‘,Znqun-, . 0, A’f A wn%q ENCLOSURES




7600 RORTH 15TH STREET

n '” WESTinc. SUITE 200
Consulting Engineers PHOENIX, ARIZONA 85020
P (602) 861-2200
Letter of Transmittal
T0:___FepAle oaTe:  /0/#/25
2 90/ twesH ,Dm;;a sS4, JOB TITLE:
%omfv Az, $5009 JOBNO.:_/A- M luest My 7/5F- 03
- | o RE:_Upper EMFE Frs |
ATIN:_ ANs L/s e Yiung Fep M 2¥4-26
FROM: G’req §cAa4/,é, o
WE ARE SENDING YOU @ ATTACHED via_Aa 4
| O UNDER SEPARATE COVER
THE FOLLOWING ITEMS:
O SPECIFICATIONS O ORIGINALS | 0 COPY OF LETTER
0 SHOP DRAWINGS O PRINTS O REPORT
O PLANS 'O SAMPLES . .Q OTHER
’ QUAN. 1.D/DWG. NO. " TITLE/DESCRIPTION
/ M :%y /’ rortss £ge¢r7( Men Yh En/ﬁw 9/20/94
THESE ARE TRANSMITTED &_FORREVIEW ({ FORYOURUSE O ASREQUESTED
Q OTHER | i
REMARKS:
* RECD.BY: B L T e

/4,}(45)
0 WITH ENCLOSURES R

Lo . ’
copyto:_fr/e




MONTHLY PROGRESS REPORT

Reporting Month Ending 1 9/30/95
Project Name . Upper EMF Floodplain Delmeataon Study
FCDMC No. . 94-26
- A-N West No. . 7158-03
Project Notice-to-Proceed T 61295
Current Schedule Completion Date  : 2/05/96
: Percent Complete - . Cumulative
Project Task : Reporting Month Percent Complete
- o
Task 1 Coordination 15 55
Task 2 Data Collection 0 100
Task3  Topographic Mapping 0 100
Task4  Field Survey 0 100
Task5  Hydrology
a. Delineate Subbasins 0 100
b. Estimate Parameters 20 100
o c. HEC-1 Model and Results 10 90
.A Task 6 Floodplain Delineation
. a. Field Reconnaissance 1] 100
- b. Cross-Section Locations 0 100
c. Floodplain Delineation 0 0
d. Hydraulics Report 0 0
e. Technical Data Notebook 0 0
Task 7 HIS Data Preparation 0 0
Task 8 Deliverables 10 20

Work Performed in Month of September, 1995,

Draft Floodplain Base Mapping completed and copies transmltted 8/25/95. Got FCDMC review comments on
9/11/95 on mapping. Resubmitted revised mapping, aerial photos, and Field Reconnaissance Report on
9/20/95 addressing comments.

Hydrology Analysis Report submitted on 9/12/95.

Submitted approved cross-section locations to Mapping Co. on 9/20/95 for digitizing.

Work to be Accomplished in Month of Qctober. 1995,

Respond to hydrology report comments and begin floodplain delineation.

Py




7600 NORTH 15TH STREET

n n WESTnc. SUITE 200

Consulting Engmeers PHOENIX, ARIZONA 85020
o | (602) 861-2200 |

Letter of Transmittal |

TO: Fcp /ﬂé DATE: ___/2 / 7/‘75 '

290/ s¥* Der

e S%_  JOBTITLE:

ﬁﬁqen/')’ Aé*fﬁddg JOBNO.: A -A/ es? . 7/58 -03

RE:_Upper £MFE FZs

ATIN: M5 Lisgq Yoang

FeD M. F4-2¢

FROM: ‘  Greq Q‘u& Je

WE ARE SENDING YOU

THE FOLLOWING ITEMS:

dy ATTACHED | VIA__Ma:l
O UNDER SEPARATE COVER

W“’ )

) pv TO

O SPECIFICATIONS Q ORIGINALS O COPY OF LETTER
0 SHOP DRAWINGS Q PRINTS A REPORT
? PLANS Q SAMPLES . Q OTHER
| ouan. | 1.D/DWG. No. __TITLE/DESCRIPTION
B / |\ MinHht _FProgres s Kepors
Leciod £nding ///54/95
/
THESEARETRANSMITTED . O FORREVIEW ¥ FORYOURUSE O AS REQUESTED
| O OTHER ‘
REMARKS:
e P

_/"//e_

O WITHENCLOSURES




MONTHLY PROGRESS REPORT

Reporting Month Ending : 11/30/95 S _
Project Name :  Upper EMF Floodplain Delineation Study
FCDMC No. . 94-26
- A-N West No. . 7158-03
Project Notice-to-Proceed ¢ 6/12/95
Current Schedule Completion Date . 2/05/96
Percent Complete =~ Cumulative
Project Task : __Reporting Month Percent Complete
Task 1 Coordination 10 75
Task 2 Data Collection 0 100
Task 3 Topographic Mapping 0 100
Task4  Field Survey 0 100
Taskd  Hydrology
. a. Delineate Subbasins 0 100
b. Estimate Parameters 0 100
c. HEC-1 Model and Results 0 100
| . Task 6 Floodplain Delineation
a. Field Reconnaissance 0 100
b. Cross-Section Locations 0 100
c.. Floodplain Delineation 85 - 90
d. Hydraulics Report 85 90
e. Technical Data Notebook 5 5
Task7 HIS Data Preparation 0 0
Task 8 Deliverables 10 30
W erforme t vember, 1
1. A-N West submitted on November 30, 1995, Special Problems Report No. 1 (Re: Comparison to
Downstream Design WSEL).
2. Draft FIS Report with Profiles and Floodplam input/output.
3. Draft 100 yr Floodplain Delineation on 200 scale mapping.
4. Cross-Section Plots.

Work to be Accomplished in Month of December, 1995,

- Respond to comments and finish Technical Data Notebook and Floodway Analysis.
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7600 NO: " H 15TH STREET

SUITE 200
Consulting Engineers PHOENIX, ARIZONA 85020
P | (602) 861-2200

Letter of Transmittal
TO: FeD /_YLL DATE: ///7/95

260! Wes* Darango S JOB TITLE:

Phoen iy A= 8’%07 JOBNO.: A-N tes?~Nw 7)58-03
' RE:_Upper }:asrLMdﬂ/co/)cz_ H{Mé(/czf/
ATIN:__Ms Llsa Young FIS ,_RoD M. 74-3G
FROM: Greq Schuelke : -
@ ATTACHED VIA /‘Véf/ _

WE ARE SENDING YOU

THE FOLLOWING ITEMS:

Q UNDER SEPARATE COVER

O SPECIFICATIONS Q ORIGINALS QO COPY OF LETTER
O SHOP DRAWINGS Q PRINTS & REPORT

ix PLANS - O SAMPLES ~.0.OTHER_

| QUAN. 1.DJDWG. NO. TITLE/DESCRIPTION
/4 ' /Vém %u /Lﬁ_g,_g ,Q,a:r;’— Fersod £nc/m¢ /4/3//95
THESE ARE TRANSMITTED & FORREVIEW ® FORYOURUSE Q AS REQUESTED
O OTHER ' '

REMARKS:

REC’D BY:

"‘copv 10 F" /e.

/41 / (5‘/3

a'wi ENCLOSURES R




MONTHLY PROGRESS REPORT
Reporting Month Ending - 10/31/95
Project Name ' : Upper EMF Floodplain Delineation Study
FCDMC No. 1 94-26
A-N West No. . 7158-03
Project Notice-to-Proceed ¢ 6/12/95
Current Schedule Completion Date  : 2/05/96
‘ _ Percent Complete Cumulative
Project Task Reporting Month Percent Complete
e?
Task1  Coordination 10 65
Task2  Data Collection 0 100
Task3  Topographic Mapping 0 100
Task4  Field Survey 0 100
Task5  Hydrology
a. Delineate Subbasins 0 100
b. Estimate Parameters 0 100
¢. HEC-1 Model and Restults 10 100
. Task6 = Floodplain Delineation
a. - Field Reconnaissance 0 100
b. Cross-Section Locations 0 100
c. Floodplain Delineation 5 5
d. Hydraulics Report 5 5
e. Technical Data Notebook 0 0
Task7  HIS Data Preparation 0 0
0 20

Task 8 Deliverables

Work Performed in Month of October, 1995,

A-N West received comments from FCD on hydrology report on 10/12/95 and from City of Mesa on 9/21/95.

Revised Hydrobgy Analysis Report submitted on 11/1/95, with response to above comments,

Work to be Accomplished in Month of November, 1995,

- Perform floodplain delineation and prepare hydraulics report and begin preparation of Technical Data
Notebook.

141 (52)




' Flood Control Dlstrrct

" of Maricopa County- .

- 2801 West Durango Street
jPhoemx Anzona 85009

Upper East Marlcopa Floodway Floodplam Delmeatlon Study

- FCD No. 94-26 _ ' i BRI
Revrsed Hydrology Report Submlttal and Revrew Comment Response ;‘_;"'

VWe herewrth transmlt one revrsed copy of the Hydrology Report for the referenced pro;ect addressmg the s
FCDMCand.CrtyofMesarevrewcomments S S TUmE L e ; B

Regard'rng FCD and Mesa s oomment requestlng modelrng of the orange grove north of McKellrps A-N West:’ B
has modeled this as Subarea 1.D. 86.: We have also modeled the retention along the RWCD. Canal and mrtral‘ :

flow conveyed into the canal by exrstrng culverts wrth split flow and retention volume calculatlons included. in

- :Appendlx A and B and report discussion under Sectrons 4.3, 4. 8 49 and 5.4. Per this: analysrs no flow was V
.. computed to cross McKellips Road rnto the system The srgnlf’ cant retentlon along the canal easrly stores thls i
ﬂow and bleeds rt |nto the canal ’ e SO S e

To analyze the rmpact of a storm occurrrng aﬂer the orange groves were rrngated the lA values were reduced. '

from 0.5 to 0 lnches No mcrease m storm peak drscharges were noted for thrs analysrs as dlscussed rn S

Report Sectlon 5 4

i The Crty of Mesa s revrew comment No 1 and 3 requested mformatlon on the East Mancopa Floodway 3 level
- of. protectron and capacrty of the box ‘culvert under Brown Road.". We propose to* attempt to address these .

f_"comments when drgltrzed cross-sectlons are obtarned and the hydraullc analysis is initiated:- Downstream of . = *
the Brown' Road box culvert, we propose to Inifiate the HEC-2 ‘model 100-year ﬂoodplarn analys:s at Sectrong St
21, 307 (450 ; feet downstream of culverts) by the slope area method and the: 100-year desrgn discharge of 1200 - - .
{ cfs as mdrcated rn the EMF’ design’ consultants notes on Appendrx D Page D-1.: It should be noted that AN ./
copé of Work study lrmrts are Brown Road. and hence we cannot. evaluate the EMF s hydrology.-. "7

of: Brown Road We' further.'propose to evaluate the'.Brown Road culverts fo 'A—N West' :




. ;__Novem[-,e‘“l 1995
. Pagez

- Ms Llsa Young e
- Flood.Control District of Marlcopa County

. If the box culveris under Brown Road and the channel, between’ Brown Road and_the Priricess Basin storm.~: ="
;'dram outlet, still have capac:ty below top of chiannel bank, A-N West, will'as'a separate analysns evaluate the T
addlttonal dlscharge capacnty to address the Clty of Mesa s oomment No 3 B RN

Should you have questlons or need addltlonal mformatton please call

IA-N WEST INC x

Co o ""Gregﬂjelke RLS PE

- Vice Presndent o
A Pro;ect Manager '__' o




01/02/96  15:39 3602 506 4601 MARICOPA CO. FCD @002/003

Froop ConrtroL DistricT

of
Maricopa County BOARD OF DIRECTORS
2801 West Durango Street @ Phoenix, Arizona 85009 Betsey Bayless
Telephone (602) 506-1501 ._ Tofrg gmcs
Fax (602) 506-4601 Don Staploy

TT {602) 506-5859 Mary Rose Garrido Wilcox

January 2, 1996

Mr. Greg Schuclke, PE, RL.S. ' ’ ,
Vice President

A-N West, Inc.

7600 North 15° Street, Suite 200
Phoenix, Arizona 850204331

o

Re:  Upper East Maricopa Floodway (UEMF) FIS
FCD No. 94-26

Dear Mr. Schuelke:

Attached are comments regarding the review of the following;

Special Problem Report No, 1.

Draft FIS Report with Profiles Exhibit and HEC-2 Input-Output.

Draft 100-Year Floodplain Delineation Mapping.

Cross-Section Plots with, ‘n’ Values, 100-Year WSEL's Encroachments and Channel Barks
Noted.

a8 S

1 Special Problem Report No. 1.

o  Although the design of the EMF had an original ‘n’ value of 0,025, the District
agrees with the use of an ‘n’ value of 0.05 due to the mcreased amount of vegetation
and applicable flows.

2. Draft FIS Report with Profiles Exhibit and HEC-2 Input-Output.

¢ Use of the slope-area method to determine starting surface water elevations is S
acceptable.

¢ Page numbering in report is not cons:stent wnb table of contents. : Ve
Table 2is notlabeled. - o :

¢  Exhibit 3, Flood Insurance Rate Map was not recexved.
Repoxt indicates that ﬂoodways were dchneated, but they were not mcludcd in the

' maPng




- U1/0a/960 10040 Q602 506 4601 MARICOPA CO. FCD @003/003

-~

Letter to Mr, Greg Schuelke, PE,,R.L.S,

. Page two

e HEC-2 input indicates that cross-section 21.307 is used, yet, cross-section plots have
a note that it was not used,
s NC record in HEC-2 input after cross-section 21,513 should be entered before the
cross-section per ‘n’ values noted in cross-section plots,

- 3. Draft 100-Year Floodplain Delineation Mapping.
‘e Township, range and section corers should be included on mapping.

4, Cross-Section Plots with, ‘n’ Values, 100-Year WSEL’s Encroachments and
Channel Banks Noted. A )

n

o Label major elevation changes. This was done for some cross-secuons, but all spikes
should be explained.

o Cross-sections 21,874, 22.116, 22.468, elevations indicated on cross-section plots
are inconsistent with elevations on floodplain delineation mapping.

o Cross-section 21.953, further explanation on the placement of left and right stations
is required.

| . ~Ifyou bave any questibns, please fecl free to call me at 506-4719,

Sincerely,

Lisa C. Young
Hydrologist

J. 40 ( 56)




7600 NORTH 15TH STREET
H 'n WESTinc. SUITE 200
Consulting Engineers PHOENIX, ARIZONA 85020
. (602) 861-2200
Letter of Transmittal
10 FaepMa DATE: 1/5 Var
280/ west Q«ramaa 5S4  JOBTITLE:
ﬂwama’;. f=. ﬁfao 7 JOBNO.._A~N test M, 71589 -03

RE:_Upler~ E£MF A~ATS

ATIN: __M> Lisa %amq Fep Mo P£-2a
FROM: Greg S chuells
WE ARE SENDING YOU & ATTACHED via_Mot'( X

O UNDER SEPARATE COVER

THE FOLLOWING ITEMS:

Q SPECIFICATIONS Q ORIGINALS | O COPY OF LETTER
Q SHOP DRAWINGS Q PRINTS . REPORT
ﬁ, PLANS Q SAMPLES . Q. OTHER
~ | _ouaN. | 1.D/DWG. NO. TITLE/DESCRIPTION
* -/ A lm 44/ ﬂm’ycas' @p’rﬁ //E /_1/3//96
THESE ARETRANSMITTED ~ ’FORREVIEW /X FOR YOURUSE & AS REQUESTED
. O OTHER . ~

REMARKS:

| /.4./(573 SRR

Q wiTH ENCLOSURES~f




MONTHLY PROGRESS REPORT

Reporting Month Ending : 12/31/85
Project Name : Upper EMF Floodplain Delmeataon Study
FCDMC No. . 94-26
- A-N West No. .. 7158-03
Project Notice-to-Proceed . 6/12/95
Cumrent Schedule Completion Date . 2/05/96
Percent Complete Cumulative
Project Task Reporting Month Percent Complete
Task 1 Coordination 10 85
Task 2 Data Collection 0 100
Task3  Topographic Mapping 0 100
Task 4 Field Survey 0 100
Task § Hydrology
a. Delineate Subbasins 0 . 100
b. Estimate Parameters . 0 100
c. HEC-1 Model and Results 0 100
Task 6 Floodplain Delineation
. a. Field Reconnaissance 0 - 100
b. Cross-Section Locations 0 100
c. Floodplain Delineation 10 100
d. Hydraulics Report 10 100
e. Technical Data Notebook 30 35
Task7  HIS Data Preparation 0 : 0
Task 8 Deliverables 10 40

Work Performed in Month of December, 1995

A-N West received FCDMC comments on 1/2/96 for Floodplain submittal sent on 11/30/95.

The City of Mesa had no comments for the A-N West 11/30/95 submittal.

FCDMC and City of Mesa responded to A-N West on: 1/4/96 that no floodway was desired for project study.
FCDMC and City of Mesa to meet to discuss type of floodplain zone designation desired.

. Work to be Accomplished in Month of January, 1896
Respond to comments and finish Technical Data Notebook and FEMA Forms and begm HIS Data preparation.

Problem Discussion
A-N West is currently over budget due to the unanticipated extra work associated with;

a. The special problems report to research and document reasons for difference in matchmg the EMF
design.
b. Assessing the larger number and diffi culty of split flow and detention issues in the hydrology task.

- A-N West is approximately one month behind schedule due to extra time required to address the above items,
- as well as receiving data from agencies. A schedule extension request is antnc:pated to be forwarded to
FCDMC before our 2/5/96 scheduled completlon ;

o 'y (%)

e et T SRR VPR




.Technical Data' Notebook mcludrng, Sec's 0, Draft Fls Report (wrth HEC—Z Model prrntout & drskette
and Prot'les) Sec. 26 Draﬂ Amended Frrm Maps. Sec. 4 31 cross-sectr n plots and Sec. 9.0,

Draft Floodplarn Mappmg (2 sheets) (Sec 2 5 of T. D N 'and Exhlblt 3 of FIS Report)

The HEC-2 model-, dlskette prot' les cross-sectron plots and ﬂoodplam mappmg were reévised, on 1/26/96'
to correct a reach Iength error at Sectlons 21 8171and 21, 972 The change made a slrght adjustment to

The above data wrth the eamer transmrtted Hydrology Report ( ncludlng HEC-1 ‘Model data on dnskette)
Speclal Problems Report No: 1 and Field Reconnaissance Report, should provide a complete package of
final deliverable products ‘except for the Hls translatuon data We offer. the followmg responses to your.-

Januaryz 1996 revrew comment letter SR L - =

The FIS report has been revrsed to note that no ﬂoodway was analyzed VTable 2 of FIS report was
labeled Exhlbrt 3 of the FIS report is the Draft Floodplam Mapprng (200 scale) (two 24' x 36' sheets)

The cmss-sectron plots lnclude two seetron plots for Sectron 21 307 One was ‘noted to beé drgrtrzed and o

not used whrle the second was noted to be field surveyed and was used in the HEC-2 model. - As noted *

in the HEC-Z model pnntout comment cards, Sections 21.213 and 21.307 were field surveyed to extend.

cross-sectlons downstrea_m of ‘mapping ||mrts ( n the case of 21.213) ‘and to assure ground shots were:
rn grass growth at Sec. 21 307 S




rdmg-the quest_lon on placemen; of Iefl and nght channel bank statpons on'Seeuon 214 953  ,The

A'block wall ‘and ineffectlve area for.exxstmg bunldmg' were notA consndered' sngmrcant to- inﬂuence, :
placement of the channel top of banks - \ . , ;
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DATE: 4/26/95




AN ‘{’-\
' | 7600 NC::*.H 15TH STREET
R 'n WESTinc. SUITE 200
Consulting Engineers PHOENIX, ARIZONA 85020

(602) 861-2200

Letter of Transmittal

TO: Sofl Canserva.léah ScmléQDATE 7//3 /9.5
3003 North Centrs | Ave. JOB TITLE:
E7H Floor JOBNO.: A~ M wesh Ms 7/58—-03
 Phoenfx S RE:_Upfenr Lash Mesa FVWM Ars

atn:_AeJohn b[amrmq fonn Fep Mc Mo 94~ 2

FROM: él‘e.q .§cé1¢¢ /ke__ :

WE ARE SENDING v O ATTACHED VIA D&//"cgz .
O UNDER SEPARATE COVER |

THE FOLLOWING ITEMS:

Q SPECIFICATIONS O ORIGINALS O COPY OF LETTER

QO SHOP DRAWINGS Q PRINTS A REPORT

Q PLANS Q SAMPLES O OTHER

) . QUAN. 1.D/DWG. NO. TITLE/DESCRIPTION
/ "0(7/2q gzh/@r Des/qh Mies . /94/0/11:/
TR &0 Rt . D, ~Beah &, /—zmx wey
EX Aon 5/ om
/ 3-2ing gfl?/ar‘\ DeS/Qn A/a’és‘ 7R-2Q 0-)

A[a O/ﬂ"/at/c/ 2w C D /%Mwa, oo G
Dated: 5 /55

THESE ARE TRANSMITTED O FORREVIEW X FORYOURUSE QO ASREQUESTED
O OTHER

REMARKS: __ John , We are r‘uézfnm 7Ae_ é‘uve o0 céc:amanzf
_g /LA o oa /aqng,é( o s on /j//9/7-5' o A
reLeenc o A Fhool Trsurome SA 44 betweon Briwn and.
e be)llps Kou ds 2 o Rawap Com . T)?mk? v
e nRrmatton  apH 5arrzi/ _For Fhe c/e_/d,7 /s M@fﬂﬁy

-
e
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-Q WiTH ENCLOSURES
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: -. Coast arid Geodetic Survey

S & National Ocean Survey, NOAA . . B
Rockvrlle Maryland 20852 -
- Re. } Average Blas Conversnon Factors to L i L S c R c» -
©. Convert NGVDZQ Elevatnon DatumTo NAVD L VA
Datumg8 -~ - Ce i e e e T ST L e e e
A-NWestNo 7158-03 ) R ,' o : ; B - S S A
- Gentlemen. L - | : .

We write to order a copy of your Vertcon computer program for performmg the referenced conversnons We
request the program on 3-1/2" dlskettes and have mcluded a check made payable to Natlonal Geodetlc Survey

Vlce Presldent
Project Manager




;WESTmc

-Consultlhg _Engmeers 9 A

* September £, 1995 7 . .

NatlonalGeodetlc Informatlon Center - E LT e T
" National Geodetic Survey N/CGB17 R LA S PR e Ao
-_ Coast and Geodetic Survey o U T T T s

* National Ocean Survey, NOAA o S e e ;_:_
Rockvulle. Maryland 20852 - S L . »

Re. Average Blas Conversnon Factors to .
-~ Convert NGVD 29 Elevatlon Datum To NAVD
. Datum88 - F TR S _ S
- Upper East Mesa Floodway FIS FCDMC No 94—26 e e N
’ A-NWestNo 7158-03 , RS ST I

Gentlemen . - o

A-N West is performlng a detaxled ﬂoodplaln dellneatlon study for the Flood Control Dlstnct of Mancopa_ -
County Arizona for the referenced project. We have been requested to prepare mapplng at NGVD 1929- Lo
datumn and provnde a conversmn adjustment to obtam NAVD 1988 datumn e o R

For this purpose, we are wntmg to request the Average Blas Conversnon Factors to Perform the Datum' )

Conversion, per Techmque Number No. 3 of the FEMA Document FlA-ZO June, 1992

The prolect’s detalled mapplng mvolves approxlmately a one mlle length X 2500 foot wndth located on the east :

.. half of Section 9 and west half of Section 10, Township 1 North, Range 6 East, Gila and Salt River Base and _
Mendlan in Maricopa County, Arizona (see attached Flgure 1 l.ocatlon Map) The latutude is approx:mately 33° -
26’ 45" and Longltude is 111°44’ 00~ .f N ST e : : SR

Should you need addltlonal mformatlon please Iet us know Thank you

R o R ,.':‘Smcerely, X

s

el A-N WEST INC
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STATE OF ARIZONA‘ o
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f, Legal Clerk,
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published in a newspaper of general CIrculatlon at
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following dates:
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STATE OF ARIZONA }
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deposes and says: That he is the assistant
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circulation in the county of Maricopa, State
of Arizona, published at Phoenix, Arizona, by
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ry Fublic - State ofArtzona - :
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SCOPE OF WORK
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FLOODPLAIN DELINEATION AND TOPOGRAPHIC MAPPING
FOR THE UPPER EAST MARICOPA FLOODWAY FCD 94-26

GENERAL

v

The pro_]ect consists of approximately 1.0 river mile of ﬂoodplam delineation for the area along the
Roosevelt Irrigation District Canal north of the East Mancopa Floodway from Brown Road to
McKellips Road, as shown on Exhibit 1. This will require the development of the necessary
topographic data and app_roximately 3.4 square miles of watershed hydrology. The consultant will
develop the hydrology using the Corps of Engineer’s HEC-1 computer model; and the floodplain -

. delineation using primarily the HEC-1 computer model and the HEC-2 computer model if appropriate.
" The consultant must use sound engineering judgement in the development of the hydrologic and }
- hydraulic models. The results of the models must be analyzed carefully and refinements made to the *
input parameters in order to obtain the most realistic results. All work must meet Arizona Department
of Water Resources (ADWR) and Federal Emergency Management Agency (FEMA) requirements for
floodplain delineations. The results of this study must be reviewed and accepted by FEMA and the
City of Mesa prior to the finalization of this contract. All work under this Scope will be completed
within 270 calendar days from the date of Notice to Proceed, including 60 days for District reviews.

TASK 1 - COORDINATION

1.1  The consultant will submit a project schedule showing coordination meetings and completion
dates for each of the tasks in the scope within 14 days of Notice To Proceed The consultant
shall update this project schedule when appropriate.

1.2 The consultant shall participate in regular coordination meetings (at least every 6 weeks) with
the District’s Project Manager and in milestone coordination meetings in the development of the
hydrologic and hydraulic analyses. The consultant is responsible for the minutes of any
meetings. Whenever possible, coordination and milestone meetings should be combined.

1.3 The consultant will submit a quarterly estimation of the projected billing within 14 days of
Notice to Proceed. Thereafter, this estimation will be updated and submitted to the District’s
project manager at least 10 days prior to the end of each quarter. :

" ewtlscopl094.nwplS/1095




, ) 1.4 The consultant shall submit monthly progress reports at least 5 days before submittal of monthly
. ‘invoices. The report shall be brief and should be no longer than two typed pages. Ata
minimum, the monthly report shall contain the following:

a. A description of the work acconiplished by task dﬁﬁng the report'ing month.
b.  Percent (%) completed for the month and pcréeni (%) cumulative completed for each task.

c. A brief description of the work to be accomplished the following month.

d. A description of any problems encountered. -

1.5 The consultant is responsible for placing the legal advertising at the beginning of the study,
notifying the public of the study. The ad will be run in a widely circulated newspaper two
times, with approximately one week between runs. The ad must also be run two times in a local |
newspaper that serves the area being studied. After the ad is run the consultant will supply the
District with the original affidavit of publication from each of the newspapers for each day that

the ad ran.

1.6 The consultant will notify all pfoperty owners and obtain any necessary Rights of Entry for the
study area. The consultant will furnish the District with a list of all the property owners notified

- and a sample Right of Entry letter.

. . . 1.7 .- The consultant shall meet with officials from the City of Mesa. The purpose of this meeting is
- to identify local flooding problems and obtain information on current and planned public works
- projects, channel modifications, storm-drainage systems, development, and corporate limits.

1.8 The District will plan and conduct two public meetings in conjunction with this study. The first
meeting will be to inform the public of the purpose and scope of the study. .The second meeting
will be to inform the public and obtain public comment on the study results, and shall take place
prior to the submittal of the final report to FEMA. The consultant/District will be responsible
for the preparation of the graphic displays for these meetings. One representative from the

- consultant will attend each of the meetings. The consultant will respond to the public’s
comments and make revisions to the study if necessary.

1.9 Consultant/District Performance Evaluations will be performed. An informal evaluation will be
» performed at the completion of the hydrologic analysis. A formal evaluation will be performed
3 ' at the completion of the project upon receipt of all deliverables.
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TASK 2 - DATA COLLECTION

2.1 The consultant will collect and review pertinent data from the District and other outside sources.
Data to be collected will include previous flood hazard reports and hydrology for the study
area; existing topographic mapping; historical flooding information; as-built plans for existing
structures; FEMA Flood Hazard Boundary Maps and any Letters of Map Amendment and/or
Revisions, and other pertinent information.

2.2 A written report summarizing the data collected will be submitted to the District for information
purposes. A preliminary draft of this report is due within 90 days of Notice to Proceed.

TASK 3 - TOPOGRAPHIC MAPPING .

3.1 An aerial survey subcontractor shall be retained by the consultant as part of this contract. The
consultant shall coordinate all the aerial surveying work with the aerial surveying subcontractor
to ensure that the specifications of the aerial surveying work are met. The consultant is
responsible for ensuring that the topographic mapping covers the area of delineation. Quality
control on surveys will be per FEMA Document 37, Flood Insurance Study Guidelines and

- Specifications for Study Contractors,v January 1995.

3.2 -~ Digital contour and planimetric data developed for this study shall be delivered according to the
District’s Digital Terrain Model Mapping, Data Collection & Delivery Specifications, Release
1.0, May 1994. Digital contour and planimetric data shall be developed and delivered in
accordance with the District’s HIS Data Delivery Specifications, Revision 2.0.

33 Preiaare topographic mapping to a 2-foot contour interval, with a scale of 1 inch = 200 feet,
with spot elevations and/or 1-foot contours on all section line and mid-section line roads.

3.4 Ground Control:
a.  The consultant shall provide all survey control using 1983 NAD.

b.  The consultant shall systematically set panel points and establish horizontal and vertical
control throughout the areas to be mapped for use in compilation by the aerial survey
contractor. Where readily available, surveys will tie into the State Plane Coordinate
System. Field control shall be sufficient to readily allow for compilation of maps by the
aerial survey contractor at the desired map scale and contour interval, and will be based on
the National Geodetic Vertical Data of 1929 (NGVD). A conversion factor, including
documentation of how it was derived, will be provided by the consultant to allow
comparison of NGVD 29 elevations to NAVD 88 elevations and will be included in the
Technical Data Notebook. Fee proposal was based on the control being available within

* one mile form study area.
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' A conversion factor, including documentation of how it was derived, will be provided by
’ the consultant to allow comparison to the City of Mesa datum and will be included in the

. Techmca] Data Notebook

c.  The horizontal and vertical control points shall be located and marked by the consultant.
The controls for the aerial mapping shall be in sufficient numbers and shall be in locations
which will be compatible with the accuracy of the mapping requirements. The controls
shall be of at least third order accuracy. Section corners, quarter corners, and mid-section
points shall be used for control points wherever possible.

3.5 The consultant shall provide permanent non-erasable topographic mylars of the work study
drawings. The drawings shall be 24" X 36" in size, with a scale of 1 inch = 200 feet and a
contour interval of 2 foot for all mapping with the exception of section line roads which will
have a contour interval of 1 foot. A cover sheet will be provided with the project title, date of
topographic mapping, and a location map showing geographic range covered by each specific
mapping sheet. Each drawing shall include the floodplain and floodway delineations and a
minimum of a north arrow, scale, section corners and quarter corners, current and proposed
streets and highway names, State Plane Coordinate System, major drainage features, corporate
boundaries, cross section lines, channel station center line, index map, and description and
elevation of elevation reference marks (ERMs). A note explaining the proper means to convert
the NGVD 29 elevations to NAVD 88 elevations shall be included in "NOTES" in the map

-« border. See Exhibit 2 for how the drawings are to be laid out. The mapping will have an
B - accuracy such that ninety percent (90%) of all contours shall be within one-half contour of the
. true elevations and the remaining ten percent (10%) of the contours shall not be in error by more
than one contour interval. '

e ?

TASK 4 - FIELD SURVEY

4.1 Prepare topographic mapping to a 2 foot contour interval with a scale of 1 inch = 200 feet, with
spot elevations or 1 foot contours on all section line and mid-section line roads, for
floodplain/floodway delineation areas as identified in Task 6 or FEMA criteria, whichever

is more stringent.

42  Ground Control for Floodplain Delineations:

4.2.1 All topographic mappmg and survey work shall meet or exceed Federal Emergency ,
Management Agency (FEMA) minimum criteria as defined in FEMA Document 37, Flood
Insurance Study Guidelines and Specifications for Study Contractors, March 1993. This
would include, but is not limited to: the establishment of "permanent"” elevation reference
marks (ERMs); field control; and verification of profiles by the ground survey profile
procedure.

' 'c\§;/séop1094‘.n\;rp(5/lw95
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4 2.2 Horizontal and Vertical Control: Systematically set panel pomts and establish honzontal
‘ and vertical control throughout the area to be mapped for use in compilation by the aerial
" survey contractor. Where readily available, surveys will tie into State Plane Coordinate
System 1983 NAD. Field control shall be sufficient, at least one "permanent” point per
mile, such point(s) being used as Elevation Reference Marks (ERMs). Surveys will be
based on National Geodetic Vertical Datum (NGVD) 1929, per FEMA guidelines. A
conversion factor, including documentation of how it was derived, will be provided by the
consultant to allow comparison of NGVD 29 elevations to NAVD 88 elevations and will
be included in the Technical Data Notebook. "Permanent” survey points shall consist of
existing monumentation, such as brass caps or similar survey monuments. Where
additional monumentation is needed, survey markers conforming to Maricopa Association
of Governments (MAG) Uniform Standard Detail for Public Works Construction, detail
120-1, Type C, shall be placed 2" +/- above grade, and topped with a brass cap. Elevation
Reference Marks will be labelled on available maps and described in a manner which
allow them to be readily located in the field. ~

4.2.3 All aerial targets are to be removed following completion of the topographic mapping.

4.3 The consultant shall verify the accuracy of the mapping by the procedures called for in FEMA
Document 37 or other methods approved by FEMA. This shall include the verification of cross
sections used in the floodplain delineation.

: . 4.4  Field surveys of bridges, culverts, and hydraulic structures are to be obtained by the consultant
' . ..~ .- when as-built plans are not available or when changes significant to the HEC-2 modeling, such
. as sedimentation, have occurred since the date of as-built. - This information should be reduced

and compiled into an 11"x 17" (maximum size) drawing for inclusion in the final report. The
information presented in the drawing should be in a format appropriate for use in the HEC-2 -
model. Field surveys of bridges, culverts, hydraulic structures, and routing reaches must also be
obtained where necessary for proper hydrologic modeling. It may be necessary to field survey
some structures since the as-built plans may not be on 1929 NGVD.

TASK 5 - HYDROLOGY

5.1 The hydrologic study of the watershed will be delivered to the District under separate cover from
_ the hydraulic analysis. The consultant shall use the U.S. Army Corps of Engineers computer
program HEC-1, 1991 Version, to develop a hydrologic model for the area. Using appropriate
hydrologic judgement, sub-basins are to be identified that provide reasonable depiction of the
8 ’ watershed condition. The sub-basins must be as homogeneous as possible, using watershed area,
watershed type (mountainous and flat lands or urban and undeveloped areas), and time of
concentration as criteria. Sub-basin break-downs will be done in sufficient detail to provide
peak discharges at structures, major road crossings, confluences, and at boundary lines. An
appropriate time step and number of ordinates is to be selected that allows for complete
calculation of the flood hydrograph without sacrificing resolution of the flood peak. All
calculations, or assumptions used in developing sub-basin and routing parameters shall be
~ documented and made a part of the appendix for the hydrology report. Field surveys may need
-~ to be taken for HEC-1 modeling purposes.

cwriscopl094 nwp/S/ 1095
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5. 2 Four meetings associated with four tasks, and two field trips shall be held with the Flood
“Control District staff at the followmg milestones:

a.

' One ﬁeld trip at the start of the prOJect to scope out the critical points of the watershed

and prob]em areas.

Meeting number 1: as soon as basic data are gathered and the sub-basins have been
delineated. Sample HEC-1 parameter estimations should also be presented and discussed
at this meeting. A copy of the draft maps of the sub-basins must be delivered to the

District at this meeting.

Meeting number 2: after all the parameters have been estimated. A draft copy of the
parameters must be delivered to the District at least one week prior to this meeting.

Meeting number 3: after the preliminary HEC-1 results have been obtained and a draft
report has been prepared. A copy of the draft report and the copy of the HEC-lona
floppy disc, compatible with the Districts computer, must be delivered two weeks prior to

the meeting.

c?

Meeting number 4: to review comments by the District. A second field trip may be
scheduled for the same day so the results obtained could be discussed.

53 The Specific hydrologic techniques to be used in this study are:

a.

Rainfall Depth: Point precipitation values will be determined using the information and
procedures described in the Drainage Design Manual for Maricopa County, Arizona:

. Volume I - Hydrology.

cwrlscop) 094.mwp/SIIODS

Rainfall Distribution: Peak discharges and peak volumes for the 100-year 6-hour storm
will be estimated using the District’s Distribution(s). Peak discharges and peak volumes
for the 100-year 24-hour storm will be estimated using the SCS Type II rainfall
distribution.

Areal Reduction: The point precipitation values will be areally reduced for critical
concentration points. Areal reduction for the 6 hour rainfall duration will be applied
using the curves in the Drainage Design Manual for Maricopa County, Arizona: Volume I

- Hydrology. NOAA HYDRO-40 will be used with the 24 hour rainfall reducnon Copies

can be obtained from the District.
Rainfall Excess: The Green and Ampt methodology will be utilized for estimation of

rainfall losses. The Lotus spreadsheet and procedures, provided by the District, will be
used to determine composite parameter values for each sub-basin.
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d.  Unit Hydrograph: The Clark and S-Graph method should be used following the procedures
.’« ' outlined in the Drainage Design Manual for Maricopa County, Arizona: Volume I -
~ Hydrology. The choices in methodology will be to the discretion of the consultant, with

consent from the District.

e.  Time of Concentration and S-Graph Lag Equation: The Papadakis method should be used

‘ with the Clark unit hydrograph, along with the MCUHP1 computer program, to determine
the time of concentration. If this method results in unsuitable times of concentration, other -
method(s) must be used and compared for the most realistic result. The S-graph lag
equation, along with the MCUHP2 computer program, should be used with the appropnate
S-graph (Phoenix mountain or Phoenix Valley).

f.  Channel Routing: Channel routing will be accomplished using either the
Muskingum-Cunge or the Normal-Depth option of HEC-1. The choice of methodology
will be at the discretion of the consultant, with consent from the District. Average cross
sections will be developed utilizing available mapping and field reconnaissance data.
Sufficient field cross sections will be taken to ensure that routing reaches are reasonable
and representative of field conditions.

&

The HEC-1 routing pararheters for the reaches modeled using HEC-2 will be adjusted after
the HEC-2 cross sections are available. The resulting velocmes and depths, for all
. reaches, must be assessed for realistic values.

. g. - Reservoir Routing: Detailed analysis of structures and ponding areas will be accomplished
: : - using the Modified Puls reservoir routing option of HEC-1. Stage versus discharge tables
' for hydrauhc structures will be estimated using appropriate hydraulic methodology.

h. . Channel Transmission Losses: Attempts should be made to estimate infiltration losses
through channel bottoms based on existing field data or literature. If sufficient data is not
available, the final report must acknowledge so and explain how the peaks and volumes of
flow are affected by not including the transmission losses.

54 The District will provide appropriate references to facilitate parameter estimation.

5.5  Output of the computer model should be reviewed to see if the peak flows and volumes are
realistic. Adjustments to input for obtaining the most realistic results is normal to the scope.

5.6 Every attempt must be made to recover historic stream gage data and use it to compare with the
results obtained by the hydrologic model. Major differences must be discussed in the final
report,

" cwrlscopl0M.awp/S/109S
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. 57 TItis requxred that the consultant obtain the approval of the District at each of the followmg
steps:

a.  Soil maps, Qaté’rshéd boundary maps, and land use maps.
b. HECI parameter éstimation.

c. - HEC1 flow diégram and iﬁput parameters.

d.  HEC-1 results.

5.8 The Hydrologic Report

5.8.1 The findings of the hydrologic study will be presented in Section 3 of the Technical Data
Notebook and will be prepared in accordance with ADWR State Standards Attachment 1-
90 (SSA 1-90). The report will be organized as spec1ﬁed by the District, following SSA <’

1-90 format.
5.8.2 Tables and Figures for tli_e appendices:

a. Topographic base map(s) showing the sub-basins,.routing reach(es Tc flow paths or lag
~ . flow paths, major man-made structures, and references (i.e. street names, Township,
Range, Section, etc.) at a scale of 1 inch = 2000 feet.

-~ b.. Soils map(s) at the same scale as the base map.
c. Land use map(s) at the same scale as above.

d. Schematic map for the HEC-1 showing the sub-basins (area, Tc), the flow paths, the
routing reaches (length, slope, friction, width, velocities, transmission losses, etc.),
order of combining the hydrographs, channel, pipe or culvert dimensions (where
appropriate).

e. Pertinent data on all the structures in the watershed (such as spillway elevation, rating
curves, etc.).

f.  One set of study maps (i.e. sub-basin boundary maps, flow path maps, soils maps, land
use maps) to be folded and delivered in a binder.

Spec1ﬁc deviations from thls hydrologic scope shall not be undertaken without the specific written
concurrence from the Flood Control District.
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TASK 6 - FLOODPLAIN DELINEATION

6.1

62

63

6.4

.. 6.5

6.6

6.7

" ewtfscop) 094.wp/5/1V9S

Floodplain delineations must be obtained using the U.S. Army Corps of Engineers HEC-2 Water
Surface Profiles computer model, version 4.6.2, May 1991, and methodology acceptable to
FEMA. This model will simulate the effects of floodplain geomorphology, flow changes,
bridges, culverts, hydraulic roughness factors, effective flow limitations, split-flows, and other
considerations. The consultant will prepare the study using the guidelines established in FEMA
Document 37, Flood Insurance Study Guidelines and Specification for Study Contractors,
January 1995, and FIA Document 12, Appeals, Revisions, and Amendments to Flood Insurance

Maps, January 1990.

The delineation work shall meet requirements for floodplain and floodway delineations as
prescribed by FEMA and the Arizona Department of Water Resources.

The delineation study shall be based on the final results of the hydrologic study as dlrected by <?
the District.

" The hydraulic analysis shall be compatible with the previous study of the East Maricopa

Floodway to the south of the proposed study area and shall tie into the FEMA approved
delineation to the south.

The consultant is to make refinements to the HEC-2 model based on review comments from the
District, ADWR, FEMA and the Technical Evaluation Contractor. - Adjustments to the input
parameters for obtaining the most realistic results is normal to the Scope of Work.

The consultant must obtain District approval at each of the following steps:

a. FlC]d reconnaissance report and estimation of Manning’s "n" values.

b. © Proposed location and alignment of the cross sections and channel centerline.
¢.  Floodplain (natural) delineation.
d.  Final Hydraulics Report.

Field Reconnaissance

6.7.1 The consultant will conduct a field reconnaissance of the full study reach. This will
include observation of channel and floodplain conditions for estimation of Manning’s "n"
values; photographic documentation of floodplain characteristics; determination of channel
bank stations; observation of possible overflow areas; inspection of levees or other flood
control structures; and measurement of bridge dimensions.




6.8

6.9

6.10

~ 5.11‘

6.7.2 Mannings "n" values are to be determined using the methodology in the USGS repoxt,

Estimated Manning’s Roughness Coefficients for Stream Channels and Flood Plains in
- Maricopa County, Arizona, April 1991. _

6.7.3- A draft report on the field reconnaissance will be submitted to the District for review and
approval prior to beginning the HEC-2 modeling. The report will present the
determination of channel and overbank "n" values using captioned color photographs or
color photocopies. The report will also dxscuss floodplain conditions affecting the

-~ delineation, describe structures and obstructions, and provide color photos or photocopies
of major hydraulic structures. Photo locations, structures, and "n" values will be displayed
on reduced scale mapping and included in the Final Report. :

Cross Sections

6.8.1 The location and alignment of cross sections and channel centerline will be submitted for
the District’s review and approval prior to digitizing the cross section data. Cross section ,
stationing will be from left to right looking downstream with the thalweg as station ¢
10,000. Cross sections will be spaced approximately every 500 feet, unless geographic or
structural constraints dictate otherwise, and will extend the full width of the area inundated
by 100-year flood waters. Identification of cross sections will be in river miles, increasing
upstream. The stationing will tie into the specified river mile of the existing FEMA
studies. Cross section orientation may need to be altered after running of HEC-2 model to

- ensure that sections are perpendicular to flow per FEMA criteria.

6.8.2 All cross sections will be plotted using a pen, laser, or electrostatic plotter. The cross
section plots will show water surface profiles, ineffective flow areas, "n" values,
encroachments, channel stationing and other pertinent information. All plots are to be
accompanied by a legend. These plots are to be available at all reviews.

6.8.3 Cross section plots are limited to one plot at the following three stages of work: (a.) a plot
of digitized "GR", STCHL, STCHR, centerline (station 10,000) to be used as a check of
input data and for working sections during compilation of the floodplain model; (b.) a plot
of the cross section for the completed floodplain run which shows the floodplain water
surface elevation, ineffective flow areas, and"n" values. These cross sections will be
submitted as part of the Final Report.

Bridges and culverts must be modeled in compliance with HEC-2 modeling requirements for the
selected routine. Where multiple bridges occur, each bridge will be modeled separately. The
HEC-2 modeling results for bridges, culverts, and other hydraulic structures must be checked by
using an independent method approved by the District to analyze these structures.

Flood Zones must be clearly labelled as Zone A on the final drawings.

The total area of the floodplain and ﬂoodway must be determined for each reach in square miles

_and acres.
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'6.12 The findings of the floodplain delineation study will be presented in Section 4 of the

Technical Data Notebook and will be prepared in accordance with ADWR State Standards
Attachment 1-90 (SSA 1-90). The report will be orgamzed as specified by the Drstnct
standards, followmg SSA 1- 90 format. ‘ :

TASK 7 - HIS DATA

7.1 Digital data will prepared in conformance with the District’s HIS Data Delivery Specifications,
Revision 2.0 dated February 6, 1995, for the following themes:

a.  Drainage sub-basin area and ridge - DRNBSN -LP12
b.  Drainage path - DRNPTH - LP15 |
c.  Land use (if not provided by the District) - LDUSE - LP36
d.  Soil type area (if modified from that provided by the District) - SOIL - LP59
e.  Elevation (land) - ELV - LP17
f.  Floodplain FCD Zone - FPZNFCD - LP23
. g Floodplain FCD Water Surface Elevation - FPSRFECD - LP25
h.  Canal coverage - CNL - LP7 | i
i.  Easement, FCD not a party - ESMT - LP19
j- Floodplain baseline route system - FPBLN - LP22
k.  Floodplain FCD cross section - FPXFCD - LP26
I. . Hydrologic land use - LDUSEHYD - LP37
"m. Outfall ( and field screen site ) - OUTFLL - LP42V
n.  Structure - STRCT - LP61
o. Street detail - STRTDTL - LP63
p.  Utility - UTLTY/FLTY -LP65/21

q.  Cartographic coverages - CARTO_ARC/CARTO_PNT - LP4 / 6




‘r.  Data quality - DQ - LP71
s.  Sheet boundaries index - NDXPRJ - LP41

t. Study boundaries - PRJ - LP54

7 2  Separate check plots will be produced from either Arc-Info or Arc-CAD from the digital
database(s) of each theme in 7.1. The check plots will be prepared with 2 minimum of -
annotation and will serve only to verify the information in the data base. If the hydrologic and
delineation maps have not derived directly from the digital data delivered to the District, then the
consultant will certify that the check plots have been examined and that the check plots
faithfully represent the data and maps used in the report and /or work maps.

TASK 8 - DELIVERABLES '

8.1 FEMA Submittal: The consultant will submit the following items to the District for review by
FEMA and any other appropriate governmental agency. All of the following products are
considered deliverables for the FEMA submittal:  -—

8.1.1 Original Affidavits of Publication

- 8.1.2 Two (2) complete sets of blueline topographic base maps with the floodplain/floodway
delineations shown. All drawings will be signed and sealed by persons of appropriate
. . professional registration(s). Each registrant will provide a specific statement as to what
service they performed.

8.1.3 Two (2) complete copies of the Technical Data Notebook, including HEC-1 and HEC-2
input/output files on diskettes. The Technical Data Notebook will be prepared in
accordance with ADWR State Standards Attachment 1-90 (SSA 1-90). The notebook will
be organized as specified by the District, following SSA 1-90 format.

8.1.4 Two (2) sets of completed FEMA forms will be submitted in a notebook separate from the
Final Report.

- 8.1.5 Three (3) sets of complete survey notes will be submitted in a notebook separate from the
Final Report.

8.1.6 Two (2) copies of the current FIRM panels showing the proposed delineation.

8.2 Final Submittal: The following products are considered deliverables for the final submittal to
the District after FEMA approval is issued:

8.2.1 One (1) complete set of non-erasable topographic mylars of the work study drawings.
~ Sheets shall be 24" X 36" in size and numbered to correspond to the delineation maps

.', . cwnscopl094.nwplS/I095 1




. 8.2.2 One (1) complete sets of mylars and four (4) complete sets of sealed blueline topographic
_ base maps with the floodplain/floodway delineations shown. All drawings will be signed
and sealed by persons of appropriate professional registration(s). Each registrant will
provide a specific statement as to what service they performed.

8.2.3 One (1) complete set of transparent overlays. of photo-mylars. Sheet size, numbering, and
layout shall correspond to the delineation work maps. ,

8.2.4 One (1) complete set of 9" X 9" contact prints of the aerial stereo photographs sequentially
numbered and catalogued. ,

8.2.5 One (1) complete set of 9" X 9" film diapositives of the aerial stereo photogfaphs
sequentially numbered and catalogued.

e ?

8.2.6 Digitized topographic data and floodplain/floodway boundaries in conformance with the
"~ District’s HIS Specifications.

8.2.7 Four (4) complete copies of the Techuical Data Notebook including HEC-1 and HEC-2
input/output files on diskettes. The Technical Data Notebook will be prepared in
accordance with ADWR State Standards Attachment 1-90 (SSA 1-90).. The notebook will
be organized as specified by the District, following SSA 1-90 format. This submittal of

s ‘ the Technical Data Notebook shall include any conespondence and/or meeting minutes
. . : : with the reviewing agencies and shall reflect any revisions required by those reviewing
+, agencies.. Revisions may include, but are not limited to, modifications to the. delmeatlon
maps, the HEC-1 model, the HEC-2 model, and/or the Final Report.

cwriscop) 094.nwp/S/10/95
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SECTION 2 - MAPPING AND SURVEY INFORMATION
‘ 2.1 Description of Mapping, Map Control, etc.: A list of benchmarks at NGVD 1929 elevation datum
‘was obtained from the Salt River Project; which was established in 1986. A-N West performed
field surveys in June, 1995 to set and tie the mapping panel points and elevation benchmarks,
horizontally and vertically to these benchmarks. "

The mapping datum benchmark (NGVD 29) at Brown and Greenfield Road was compared to the
City of Mesa Datum benchmark at this location, p. 2.0 (26), to establish that 0.40 feet must be
added to mapping datum elevations to obtain Mesa datum elevations.

The Vertcon computer program results are presented on p. 2.0 (27) showing conversion of NGVD
29 to NAVD 88 vertical datum.

A-N West also field surveyed finished floors within the floodplain at NGVD 29 datum as well as
supplemental surveys of box culvert and storm drain inverts, and cross-sections of detention basin
overflow spillway and two channel cross-sections downstream of mapping limits, at mapping
datum. :

Mr. Fred L. Baker, R.L.S. of A-N Wést was resp&nsible for establishing horizontal and vertical
. control for the new mapping and supplemental surveys on this project.




ODORDINATE FLOT FILE™ AME 15 7158-0% 7- 1" -gE
DINT 23 IS NORTH BE6185.860 EAST H239. 670
ORTH IS8 UP THE FAGE, SCALE IS5 1 INCH = 800,00 FEET.

w1 /f/f/(//;ﬂsZc/

¢ "
3 727 e

{28
FT#  NORTHING EASTING ELEVATION

o E £8646435.358 bq78'51.3.8,. 1358, 83

» 25 <18  £89231.146  3554851.135 1350, 18

P - ~23 BB6185.866 . S56259.671 1349.26

" ' SR4 T BB7957.433  556558.719 1353, 59

) | 25 BBYIRE. 786 5565664119 1360.35
: 26 B92684.943 ;“;=~5477 816 1358. 66

727 0 891922.759  554080.834 1352, 25

. 18 v28  BY1021.595 "‘555291-484’ 1354, 43

Ll Voo

Y -
I (%)




27'30"

3]

YE30 1v N
lMESMl

vovana s ol

K
~ ;
~ “z "l.!..-.--.::_“a";

Exp /anaﬁ'm« i

rwmans &

S ‘ ’ \\ \\
N, A-— Har 2 éVer; /ﬂa,o/:. ng ,@, \?
C OB v A
NG ' “, :

LR ;_\
/ K

-—ea

.-

.

::n-nr: Soe-

B
Patr :o-

E_’xhibit 1




1395
S6289.670
BOO. 00 FEET.

"

~+7 COORDINATE FEOT FILE NAME IS 7158-03 7-
2 POINT 2% IS NORTH 886185.8460 EAST b
NORTH I8 UP THE PAGE, SCALE I8 1 INCH =

+ 26

. e é//;/z 2

+ 28
T 4 MORTHING EASTING ELEVATION
3 8864643, 35 SE7840.826 12338.85
» 285 i8 BE892531.146 S5E4831. 133 1350, 18
’ S 23 B884185. 866 B546289. 671 1Z34%. 24
; 24 8B7937. 435 DoAEEE.719 1335.3%
23 B8BT788.784 2365646, 119 1360.33
24 B?26E4.94% 555477.816 1338, &4
27 8?1?:2.1 7 DT4080.834 1352.25
+ 18 : 28 B71021.3%93 5553%91.484 I34.43

7
+
[l
-+

,,77/5/ A%” v




BA:\1IN6ESRP.TXT
Last Modified:

6-21~-95 at 3:43:10p

NAD 27-GRID COORDINATES TI1N R6E SECTIONS 9 AND 10
source order year zn northing easting
] SRP MESA 4 1986 C 884029.370 560499.250 1367.680 QCOR W 14 1 N 6 E

elev

File Size:

name section/to

1,

wne

T P&M 3 C 886666.310 560508.540 0.000 SCOR NW I4 I N 6 E
SRP MESA 4 1986 C 884008.360 557856.510 1348,620 CCOR CT 15 1 N 6 E

2. SRP MESA 4 1986 C 889302.950 560535.200 1389.760 QCOR W 11 1 N 6 R
23 SRP MESA 4 1986 C 886644.770 557860.290 1358.310 QCOR N 15 1

RP

SRP WECKERLY 4 1987 C 891939.590 560562.480 0.000 SCOR NW 11
6 _C 889288.400 557897.620 1368.160 CCOR CT 10 1

N 6 E
1 N6

E

S SRP MESA 4 1986 C 886623 500 555213.950.1340.550 SCOR NW 15 1

N 6 E
N6E

i N 986 C 889272h540 55526094

SRP

986 _C 886618.280 552586. 260 1323 130 QCOR N 16-1 N 6 E
SRP MESA 4 1986 C 891923.390 555307.920 1356.460 SCOR NW 10 1.

\6 SRP MESA 4 1986

C _889277.38@ 552626.940

1332.230

CCOR CT 9 1 N 6 E

\\ SRP MESA 4 1986

C 886639.170 549965.740

1308.780

SCOR NW 1

E
E

v SkP MESA 4 1986

C 891925.610 552667.430

1339.420

QCOR N

SRP MESA 4 1986
SRP MESA 4 1986
\h_SRP MESA 4 1986

C 889282.620 549995.930
C 886637.020 547319.930
C._891927.280 550027.180

1316.880
1294.540
1325.750

6
1
QCOR 1
QCOR

9
W9
N1
SCOR NW-

SRP MESA 4 1986
SRP MESA

USE

4 1986"
1.00016 TO CONVERT TO GROUND

C 889266.160 547344.070
C 891912.640 547368.480

1304.160
1311.240

71
S 1
81

zZiz =

6 E

6 E
CCOR CT 6 E
QCOR N8 1 N 6 E




o'r

&

N
? r‘ |
, : 2 o o
és’q & | N / o ‘J&ég,
LA 1. mCrELl® [, Xe3
'\JJ !f?.:"é% " '\q’-“ bq'* 0(?\ v " “ 5 2 *PQ);- » L ] h"‘i;:u
NAT S 8970 E Ny S BYST0T E T3/ N BUE31T E N
i 2640.25' / 2640.49' i 2627.14'
Lot [ L
R B B
ol i 2
= ~ = ~ o 8 ™
= = G b ‘
4} Q A fg'? % .,FJ ©
"l« o G s
\Qb - A m?‘(b'r* . o X‘)q:‘b-é;;' e 4)%%*30
% S BYBI4” E b N BY3919" E DT N Bg40'59" E Tl
2634.00° / 263673 J/ 2637.62'
[ Y] 78]
ks A it
o] oo o | mg
i 16 B=10 S
4 51 g bz
o] — — >
S * prd 5:9 = . {5""\'. = {‘:;53
'{b % ':9"3?‘ <j5> < N G
\.\ q,()é’- 2 n by S5 -’K.. 15 4.5 " /b A)‘Sb-ﬁtj
e S 893T8 E B W 89BIM0T E Fa” N 89°32" 22 . SN
2620.60° 2627.7¢C 264843 _~

s v

Py



-

ROJECT NAME: FROJECT DATE: ITERATION: RUN DATE: RN TIME:
& 7-14-935 1 Q7/17/1993 10:26: 03

]

NETWORE STD. ﬁEVIATION ~ UNIT WEIGHT (2 SBigma) = .8

FOINT FOINT ASSUMED ADJUSTED | ADJUSTED STANDARD
NO. NAME COORDINATES DIFFERENCE COORDINATES DEVIATION

1 N=  8B&&2E. 500 L 000 BRLLZEE. 500 . Q00
E= BE5213.7950 - QOO0 SE5213.9250 R lelng
= N= BB&618.280 o Q00 8824618, 280
E=  E52586&.2460 o Q) 552586240
= N= BB&&4Z.Z70 ‘ -, 0132 8846645 ,358 < QOEG
E=  S5E7B60,8B05 . D20 S578460.824 - 05E
4 7. N= B88%273.015 . 021 289873, 034 « 58
/,/// E= 3555260.689 C L0000 SETR60.670 . 044
] 22 N=  BB&&EL. 033 - 032 BBAsLAL,. 031 =017
E= S5356037.827 « Q00D SEAODT . B27 L S

& > N= £Bs681.047 - 002 8844681, 045 L0112

E= E5&004, Q27 — . Q07 LSS&EQOQAL, GR0 SRS
7 20 M= BB73I25, 003 L 04 8RTIZS. 007 LO2E
T B55348, 811 . OG04 TOERAB.EBIE o 2T
8 4- = - BRYIBT. 094 5EeEE%.115 « 354
s =  HBE7ER7.547 5378%7.548 L0921
3 ?// ,, M= 291224.130 A0 21924, 170 . DE2
i E= ESE5307.3592 -l 04 SE5I07.388 W 102
%0/02/.59 5
10 [ ] 5 o
: X;ﬂ;giqzléﬁﬁxg»dﬁ~\~uﬁ\\N
GHELDIEFVTEE . 244
| 55529/ 434~

11 N= 8913924, L0341 ER1924. 242 20
E= BE2é&66. - Q03 SHZ656.349 129
12 N=  336185.848 - 002 BR6185.8B6b «OEE
E= E55625%.67E - T S5S6EETR.671 - 054
3 19 = QB7S7&.590 - 010 887574, 580 03I
E=  SE4EEI9, 0I5 o 03 SE56EIF. 040 « D38

14 N= 88?957 448 ~. 015 2sv7e57.433 o 344
== D04558.708 11 S356558.719 . 0Z8
i3 N=  8B9783.81& -, O30 BEI?E8. 724 « 0562
E=  355&346.075 . 044 0560661179 L. 069

14 29 N=  889279.47&4 - 003 889279.673 . . 062
E= 554850.111 L0090 554850.120° L 056

)

17 . N= 889231, 1gn ,f;,"e.0é4 BB9231.146  .067

=tqu4ss1r1”7w‘ oo u548u1.135 . 055

18 57 S N= 891922.738 .o021 891922.759 091
E=  S54080.765 - .069 554080, 834 . 107




6 ~ N= BY2684.976 =U0Z3 892684, 943
E= 555477.755 - 061 555477.816 . 121

gy \

- N= B8R1933.024 ~a 063 B?1932.961 .114
E= 557934.945 » Q31 SE79I4.996 » 129

|

OBRSERVATION DATA

LINE FROM éz’”’”?5-~“k*\
STD. ERROR — ANGLES = 1.0 SEC.

1 g5 BC-HH - 8
w7

DESERVED RESIDUAL ADJUSTED

1 07 Z8.0 L 91 07 238.1

J
o

EC—HH <~ B
~5 3 179 38 26,0 4" 179 38 26.4

o 5 BO-HH i~ 8

21 175 546 53,0 —-in 175 546 52,

4 g BO-HH = B

-3 20 : 133 08 40.0 1 IT 08 39,7

o

~4

!
~
a3
Y
X
I

» 179 5% 85.0 -~ 4" 177 59 S54.5

& 21 T~ 5 BO-HH
- 3 185 14 1.0 Sl M 185 16 .7

7 21 .~ 3 BC~HH
—-% 20 32 18 Z0.0 —a 2 g2 18 ZI0.0

ha]

20 e 21

- 19 261 17 1.0 .t 261 17 .8

@ 129 e 20
s - 2 11% 31 55.0 -2 1173 31 S54.5
10 24 £= 19
—n 25 177 15 Z.0 - 177 15 3.0
11 25 - 2
- 7 “H1 03 R1.0 Llm 51 O3 21.2
12 7 L 25
- 29 209 39 41,0 ‘ .4 209 39 41,5
13 29 -7
: - 27 252 50 45.0 L5 252 S50 45,3

14 27 4= 29 B
' — ® 286 09 . 40.0 286 09 43,3

15 9 - T o
- 27 88 55 3.0 88 55 29.9

o
o~
]
as)
l?
X
T
S
1
i 0

177 13 43,0

u

3}

177 13 42.9

17 7 L 4= 5 BC~HH 2.0 (D
-—-.:;. 4 B

o TRt maer Ba vy

]
o
0
-
o0
[N
X



e 7 .~ 2 BU-HH T
B -4 TEETIE 2400 o 268TIR TR T

- 3 2g e N e N N L NG L o= V-3

2 89 o2 2.0 SO 89 O F.0

20 21 {— 5 BC~HH' _ .

—k 23 246 31 Z4.0 P 246 51 33.3
21 29 = 7

- 18 87 32 ZFl.0 L0 87 52 32.3

]
J
-0
|
~d

—-r 2b 191 =7 4.0 L0 191 =7 4.0

J

|
~g

|
~

- b 268 47 57.0 o0 268 47 97.1

STD. ERRDR — DISTANCES =

A

1 5 EC-HH - 7 2649, 927 ﬁﬁigliﬁ 2649, 948

2 5 BC-HH -5 = 2645.947 iLo19s THEL.TLS
(DL :
5 BC~HH = -~ 2 . 72170 - 007 TR, 147

Y|

S BC-HH —x 20 ' 59, 641 L 005 FSP. 66T

)
G

5 7 - 9 2651.527 018 2651.545
& 21 o 1857, 161 -, 012 1857, 149
7 21 —r 26 658,014 - 012 658, 003

20 -3 19 715.889 - 005 715.884

? 19 -5 24 I81. 3565 —. Q04 221,361
10 24 —-x 25 2031, 382 - 15 2031546
11 25 - 7 | 1488, 74Z 010 1488.772
e - ~% 20 ' L4100, &10 ' L0 410, 624

13 29 -» 27 : 752,757 Q06 E?SE.?&EI

14 27 - 9 1226. 586 (E:gg;?D 1226, 555

- 12  v 2&641.040 . GO0 2HL1 . 040

-» 22 844.948 - .000 844,948

SR AL 26T6.907 L0000 2636.907

g e G LAY

« Q00 . BI7.27%9

N ulsls) 48.538

QOO0 77%.629




2 ~» 18 48,337 elalel 48,573

20 e

779,629 CTLo0dT T 779,629

31 9 - 2b
i 22 Q -7 2627 623 L Q00 ROHRT7 J&Z2T
;







o3

5.

o2

| Z
L)
R,

OLTIN

BC,

abs

.ﬂ‘b

—J

e |




7

LT | kel

O —-0p— 37 14

Z] p

Y D s54-44-00 a

-




A

A
M¥ | /)/9-4447

%4

4

EL

J80- g0~ 2(,
}/Q-J JIJZé 1

£

) BbWJ

= ) SRth ¥ A~ o eomnp




R




A

|
4

T
P

/3

T
|

o)

,

7

£

-
P
|

€19
|
37

4,

/3

AR N I U Y B |
R _ - ,
B Y 2

7$
Lt

s

1
i

TN

re
£

i
|

(o)

T
A,

7Y

T
f

!

YL

| f;aw £

&l

/

NN
BN D 0 N

oo b

£

i

i /',I)

|
{
i
1
b

'
|

i
i

1
i
JXT!

T
|
Bfeke

S

f

Eﬂr' 135E,7
£l

\a

LLIN 7

o

'y

L

'

|

v | o)

|

(v

42

A,

7

X o Cord f‘f’@

¢

! flfd{s

BN\
£

=
=

| ST | May

=

=
!

Y

-

l

i

{
i

=
i
=

) .ZC A /'/,//

i

) =
| =

o

45 ™

-
£,

== 1ok’

| =

| =

'\
s

7

_ =

| war

£ v

YorA

0,85~

/

1350,/8) 1399 £

13524918

-+

[35C.£3 135,

4G 2/
13% 40,1349.2]. .

‘/4/7

3£

[3s/.57 | 135117 WS

[N

/358,25~

125" | 1349.54

7

227

1

4,65

/.30

35743\ 418




59

E
A

s
135

t

risty) | Jrar PI
|
=
)

[

|
i

7

ol

A
EC 1w HH, onbreent.elo!
PrET  [sap 1355, 67

Bc /x( A
/’)414!/

I

mmmm N
i 3y p
NN

17
3/2

<
&

5 /i3
2,55
352 29| 1352.85

&
AAIES
L8| 150035

4

35/,

J383,/2

2353

1360,

139,77 | 134

4.71, /
543
[/




Ve

139943
13447 7 | 1349.4¢

E

L4
1350 .85

293.17

¢

1350.45
/
)857/.0211350, 70

| =
| =
| =
| =
| &

B | 3
250,501 1350./5

54.£9
/355,23

/3995 |
/350,20

<8
L350 757

134995
/350,24

££.39
J35% 73

1352,23
TL %27 352,57

56,73
/357,07

/353.9]




AN
il

SR

Mafs

Lebt £

1

br;m
Rl M2

|
JA

BL e pb T T

a_,
s

04!‘2
=

.~
14%)

1386.0)
1356, 351/133¢

3 70




. TH7 I Jlleookit

C/ﬁa:s pJ

ALy Rox g

7

7)
56O ¢

7
-

S5

l
BS54 H 1254 43
4 3

24
/340.85~ /3};’0_ S5

1350.2
/35¢

yAYRY




el )

el

AN

139844 11349 33

7

g

(.57







A
n

.

/3

JEVT o

~
“
9

47
T See |1L  bocktsre

YS _ Cerrded~ T | #1pdr 4d7 Juvie

C4M§e, 24
Chamse. A _Elbr To
et

Az







Fis5

|
i

i

Zic -out

ar’

i

&
9

"
o







=%
'z
/Y
P
<,
i
£
3
;

AL
i
il
T
53
¥/

e B - - /’ —
SO O A . N e

A T I < T

[ AU AN A R R 7./

TR B e S PERS TR .. N N

A e

T e ,m %«

g AN e S = et L —_

B e B e S S T e e e e et

- )Wlf/l/ — J/.xx[ SUURNIDN USRI 1 SRR 4“,! —— e

R Tt N OO T U ] et :
- .|ﬁ, WLW ) l_/m

-
£/
B
T
|

C

T

ALY,

I opd

(s

H
S. Leg
ﬁﬂfe

—
ev.

|

!

/4"}41’1
br¢n g
£1 Fo

Les

2o
.
o

&
W

W .

1

«
==
nn
e
i
nm




- e e - - - VVE O VIT VWV WAALL VLT ML LAY

CITY OF
MESA

Fax Transmission

To: : é"‘gg{; i&([ﬂ&z- From:

"‘Cor‘n.pany: /4'” éc_Jﬁjff o ‘ Date: _ g//S/?(‘
Fax #: 9¢3“/729 : | » _. | T

. o ' ~ You should receive y page(s) including this"one.

If you do not receive all pages, please call éc-“s : _at64d- 2573 :

M : | ' . | '
MessaGe: o B kisr ous Fewsnt Ro

2.0‘ C-l 7)

Eng‘neernng S
20 East Main Street Suite 400 - P.O. Box 1466 » Mesa Anzona 85211 1466 . (soz) 844- 2251

@ D"ﬂled on 'ecycled pnpcr



WA R A WA

1267.47
1271.07
1272.56
1275.34
1277.63
1279.97
1283.34
1476.52
1479.70
1493.02
1505.67

- 1500.76

-1527.69

' 1553.83

1567.20
1593,82
1581.53
1584.45
1599.64
1605.18
1610.08
1620.28

- -1627.36

1631.87

© 1293.69

1295.64
1303.03
1305.89
1309.14
1324.17
1328.57

1351.57
1359.57
1427.56
1450.86
1443.48

1457.79
1256.62
1257.16

© 1259.00

©1260.40
1261.32
1262.73

. 1264.77
. 1264.76
:1250.58
©1.1251.16
©.1251.57
+,1251,93

1637;5%w

=N A A

- ViV VIIT Vidvae i1y UM MEOA ENG

BROWN :
1 of 2
e o o o % s s o o & o o o & s+ & « T.C. NW cor Gilbert
e » . . . . . . o . . . . -‘ . TUCQ NE Ccor 22nd Street
e e o o o s o o s s o o s & » T.C. NE cor 23rxrd Street
G« « + « o « « o T.C. W/End Median E.Side 24th Street
« o o s o o e 4 o o s« o o« o« T.C. NW cor 26th St (Cir)
e o s o o o a s e o o s s e« s« « o T.C. SE cor Yale
© « 4« o o o o+ e 4 s o o s s s s « T.C. NW cor Lindsay
* e ] . L] e e Y - - . ] »” ] . . '"X",T.C- SE COI.' Power
e ¢ o s o » s« o e + « B.C. @ P.I. E of Power on curve
« « s « +« T.C. E/side E D/W @ Salk Elementary School
* 4 o s e o o o s s s e s .. s o T.Cs NE cor Terripin
*» e 8 e e @ o e e e & e @ BaC. in H/H CL 72nd Street
¢ » o a.s o e s« s o« o« s » B,C., in H/H CL 76th Street
¢ o 4 e 8 s e o e 8 e 4 s 'B. C. in H/H CL 80th Street’
o« oo ‘5/8" Rebar NW cor Fence S/Side Flood Cntrl Dam
e e e « e » o« » P,K. CL @ Top Flood Control Dam
. . SE,cor Concrete N/Side @ C.M.P. E/Side Flood Dam
. . . . . . . . . [} - ¢ e B C. ln H/H CL 84th Street
« » « ¢« ¢« s s s s e « B.C., in Asphalt CL 86th Street
« « « » B.C. in Asphalt W/End Curve E of 86th Street
¢ « B.C. in Asphalt W/End 2nd Curve E of 86th Street
+ « « .B.C. in Asphalt W/End 2nd Curve E of Ellsworth
e e = ~B.c..1n Asphalt E/End 2nd Curve E of Ellsworth
e e o e s s s s s .s e s éi.ere B.C. in CL Ellsworth
©+ ¢« o« « ss + o « B.C. SW cor.Bridge at Eastern Canal
e e s o s a2 s e o s o o s s o s » T,.C. SE cor Creston
c « o« o e e o s e s 4 e e e s s «T.C. SW cor Miramar
e o+ s+ e 4 s 4 s s s e e s e« &« o« T.C.. SW cor Mayfair
e ¢ s+ e e« s s o i s« e+ « o+ « Irr WKs SW cor Val Vista °
. . s e . 0 * . . . . ¢ o » e . . TCCO NE cor 40th St
o o o o s s s s°e sa'a s s s s s« «» T.C. NE cor Norwalk
2 s o o+ s e o o s o « o o T.C. swlcqrﬁ94th Street

NE cor 48th Street
. « T.C. NE cor Recker
T.C. SE cor 64th Street
T.C. NE cor 62nd Place

. T.C. SE cor Ramada
. T.C. SE cor Stapley
. « T.C.
. T.C. SW cor Barkley
T.C. SE cor Kirchoff

T.C. SE cor Harris
T.C. SE cor Willianms
. T.C. SW cor Forest
. T.C. SE cor Forest
. T.C. SE cor Mesa Dr.
PR T C,.- NE cor March Circle
. - T. C.. NE cor April cCircle
~++.T.C. NE coOr July Circle

T..C.

L[] * .8 - L] . [ ] L) »
" e @ s s e o o

- .
[ ] .
. -
. .
* L ]
. .
L] L]
- L]
L ] L]
- -
L]

.
.
*
*
*
.
L
.
.
.
L]
» L
' L4
Ad ..
A )
L
..

.
L]
-
'S
L] .
.
o
.
.

-_-o-'c.c.o-aon-oocoo

.
.
.
L
.
.
.
.
. ]
*
.
.
L]
L]
.
L]
.

.
. -
- .
L ] .
L] .
. ]
[ .
[ L]
[ ] [ ]
. .
- .
- [ ]
[ .
. .
. [
L L)
[ ] .

.‘....‘.l.......bil.'
Q‘ivc-..onuctcoo.-

L]
3
.
»
.
.
.
L]
.
.
»
-
-
L]
.
*
.
[

S8 @B 8 e 8.8 & 5 & 8 8 S 6 a4 e e
-‘,-o“l"v-onudoco

teiel e 8 e s o 8 @

7l/ &77 5/27 ,4/575047 K . Heroomee, OF
dﬂma a)

NW cbr 46th Street_

SE cor- Diane.

@002




1 (VERTCZON)
men NEVD 29 a
Version 2.0

)
Q;
. Staticn Mame: ERM-1

Latitude Longitude MNAVD 88 - NGVD 29 (msters)
I3 27 H.00000 111 44 20.00000 - . 551
Do you want to -do-another computation (Y/N)?
(Default is Y) '

/

Station Mams: ERM-2 :
_ Latitude Longituds NAVD BB - NGVD 29 (meters)
33 26 40.00000 111 44 20.00000 547 ‘

i Do you want to do anothar computation (Y/N)7?

(Default is Y)

Mame: ERM-3

tion
Latitude Longitude MNEVD B8 -~ NEYD 29 (mstars)
I3 246 19.00000 111 44 20.00000 w544

: Do you want to do another computation (Y/N)?
i (Default is Y)
i =

‘ Station Name: F M4 o
- VD 29 (meters)

Latitude Lﬁﬁﬁl”UuE S NAVD B2 -~ NBE
C3IEZ2& 1900000 111 44 11.00000 L L5444
Do vou want to do arnother computation (Y/NIT

(Default iz Y) . ;




Nav. 15, 9%
Sherman

a

MARVCOPA _

ATY

W,
i

D)

i

FL




Nov. 1595
She cmQin

e e el ot e

1
: »m. ,,,,, - &

T - O N B
‘e.ln V\. . U Y N Y O
DY Sy ﬂv. — -
4#4 &m.,\ N . L]

nd e Y S S
NN I e Y e S e
N x| i-

oo
i
{
ol

\J_
LoJ

0000

Elov
135242
13493

1249%.0%

257247 1352.42

1249.2
12457

S A0

532

LAl

4.6
5.1

1294 31

254,33

12933

K.t
_2.04 \‘354-4—6

5 .01

©.28

[R<¥)

L)F‘?Peﬁz_ E—A%T MARICOPA FLooDwaY

BM,
ERM -4
T

‘_b‘q.c_\.‘ (@ ‘7 A5

ERM. &




- Nowv. 165
v Sherra

\

ko]

Aoo)
P

.

!

o
!

j L }z0 (¢

i
L

U
I

P TLOOPWA,

<O

PPER EAST VAR

9 R e e

- L:_Q—w" o

1250.24

-

L.

125020

5240
(3522 |IPB2 42

4.5¢

B2

135

.24

350

2

=5 a5
3569

4.28

24

3.0

1 6.5

-

| /679
14

— 1 |



&

|
i

t

i

t

,

]

!
i

12460
To®
23]
1347

1

i

I

!

ﬂo\) A6 A=

3\'\Ql“rﬁqh
L
{
ANEER
29 .2 P
R
T T
B
a%
AR

[

[
1350013493

Al
25y

] [}

e Piliies
\a

1238.6
v
A

| —

UPPER. €457 VARCOHEA FlooDwaY
| il
1
{
|
|
|

Al
?
A
| L
i
i
l

S S T R RO I B R B e e e s O

be
- ) l‘ N (‘ ,M_ rw_, A. \rl. M{l: | A ‘ B Y b e ey, M A e A
it e \ \ i = [ [ Shane] - . ey e 1] R A s b AN L AT 2 v ) { -
! r e e e 1 01 e 3 B J
Ol i

|
-~ ey
<4t

o e T

S T 1

—_1
-

-y

J——"

i

i

i

In6
Ng
1722
L3382
4
I

<%

=
346

@

©0
(347l

&
SO
12485

251

e

Ehaeh I __I‘._.__, f—

EAST| MARICHPA Floobwal -

UPPE::
Seel @
Qo

D




@ T.D.N. NO.3.0

HYDROL(I)%TQ REPORT
UPPER EAST MARICOPA FLOODWAY q(JEMF)
FLOODPLAIN DELINEATION STUD
FCD NO. 94-26

'SEPTEMBER, 1995
Revised October, 1995

L PREPARED FOR:
@ FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
| 2801 WEST DURANGO STREET
" PHOENIX ARIZONA 85009
AND
CITY OF MESA
ENGINEERING DEPARTMENT ,
55 NORTH CENTER STREET s
P.0. BOX 1466 Sl
MESA, ARIZONA 85211-1466 =

\ £
X 3

| «-4;11
A-N WEST NO. 7158-03

N -

T | ﬂ n WESTnc.
Zj?‘ L o Consulhng Engmeers

7600 North 151h Sfreei Suite 200
Phoenix, Arizona 85020
(602) 861 2200




TABLE OF CONTENTS

@ - e

1.0 INTRODUCTION ....ocviiitiireeurerereeesesssesennsssesessssssnssressssssesssassessessessesssessassessssesssssssssnessnssssssnsessonssas 1.
2.0 STUDY AREA....c.oimcsemsemsesssressssssssssssssssesssssssees eveenseenennens S

3.0 EXISTING INFLUENCES ON STORM RUNOFF DRAINAGE PATTERNS.........ccoeviertneeetesicnecsaesanens 2

3.1 STORMDRAINS ......otectreieierireererreessseesneassasssnsestessesssassatessessansesssssesssssssessssssssensnesssessessissssssssesns 2

3.2 STREETS AND CHANNELS .........c.ccccvnnne. rerearete s SV SN 3

. 3.3 RETENTION BASINS........coimireenrncirinienanns eeertereeeaseensesaeriteerarert e et e raaessee e nesanenaent s e et nanessraras 4

" 4.0 HYDROLOGY METHODOLOGY........covvererrerreersenns rerteeseeseesnseienesteesat et eesnenaassnsesiieesessrnnssssiseiiesiasnenisn 4

4.4 GENERAL ....eeeeerereieeeenreiteseessessssessssesstassasasasaressssssssasserssssssssssssssessssesasensessesssnsensessstssteensessansaeenss 4

4.2 DESIGN STORM-RAINFALL, DEPTH, DISTRIBUTION AND AERIAL REDUCTION.........cccocevevenne 4

4.3 DRAINAGE SUBAREAS........cccorereermrerranessrnerssiecransssaeasssresssressnesssemsensessaassssssssensesssasssssissensssersssnes 5
© 45 SOILS ......... iereesaresssererstreraTEetee Rt rebaaetSaaneererese e e Te e e e s ne eeRanarree vateesneteneaersaasiesbeserhnaarte st rinananteiass 7

4.6 UNIT HYDROGRAPH METHOD.......cccciiimrieriniiseneennnesissssseseeesasssasssessnssasssssasssnsssssssssossessassnssnss 7

4.7 CHANNEL, STREET OR STORM DRAIN ROUTING.......ccoceeirriicererenreeiatescesseesansssessansersensosacsns 8

4.8 RETENTION BASIN ROUTING .....oorirveeciicricrsecernienrieerssreessassnnressssessesrasansssasessunssinssenssssseansanssan 9

4.9 SPLIT FLOW ANALYSIS ......ooiieitrcecentecrerennesessiseessiessiessesssssssssssessssessesssessessssessssessessossnsasas S 9
5.0 RESULTS ..oooimenererenreresssessssnsssenssennss Aeeesavessetare st Rt R e bar e A s e bt Re A s SR reerreeesreeseranesens 13

5.1 DISCUSSION OF RESULTS ..ottt esssaessssssasssssosesnsssssansess 13

5.2 COMPARISON TO GAGE DATA.......... eerteeneest et e eae st e s e s setensentsanessasasestestasassarrtessrssesnasseses 1O

: : 5.3 COMPARISON TO OTHER STUDIES ......cocooririeiertinieereersesseessessnessseesssesssessassssssnsesssessessnansaces 13
‘ _ 5.4 ANALYSIS OF FLOODED ORANGE GROVES ..........cccorrrinnnretnrsnss st sssessssssssissassenas 17
8.0 REFERENCES -.ovcrroseree e sersseresssssossresesessssese st seessesees s st eessosssesressssers s sssse st oo 17

FIGURES

- FIGURE 1 - Floodplain Delineation Study Limits Location Map..........ccoconnnnnincraeinnnnene. Follows References
FIGURE 2 - Drainage Area...........ccoeurrevierinineenteisnnnnsinsisstinnsss e stesssesssnesessssssssesasesssens Follows References
FIGURE 3 - Watershed Photo (2 Sheets)........cccccvvecernirerrniiiiverricnnssnnecreecssarsesnessasseens Follows References
FIGURE 4 - Land Use Map With SUDAreas..........cccccceeveieeeercinmreeeereresccseeeesrssessessessssssnn Follows References

. FIGURE 5 - Soils Map With Subareas...............ccivuimeerenteninreriecnreeessncsessesnnsenens Follows References
FIGURE 6 - Drain Path Map With SUDAreas...........cccoueereerveeneenneinierrersineiseesssssessessessssesens Follows References
VFIGURE 7 - HEC-1 SChematiC....ccoccerireiiriiiiinnreicsiesieesisennsseesssensseressensrassessnnessssesssaesensessss Follows References

TABLES
TABLE 1 - SUMMARY OF STORM DRAINS CONSIDERED ......................................................................... 3
TABLE 2 - SUMMARY OF RETENTION/DETENTION CONSIDERED...........covvemiiirivreenreeveireessesseossesscsesses 4
TABLE 3 - SUMMARY OF SUBAREA PARAMETERS ........cocveiiiitreerreereetesreesresseesasssessssssssssssessessssensessssns 5
TABLE 4 - SUMMARY OF PEAK DISCHARGES........ctiiiieitecrerersreerteetessreessessessssssseessssssssssesssosssssnesane 13
APPENDIX A

Preclpltatnon Depth Computations on FCOMC Flgure 244 eesrrsebenesseesesees A-1
~+ Land Use Lookup Table on HIS Manual Page LT - 34.........c.cccccumuiemrrninniinsernesressenenssesesnens evonsenereennnnnres A-2
- . TABLE 4.2a, la, RTIMP and Percent Vegetative Cover for Land Uses in Manoopa County ....cceeveriveerrennenne A-3

" = Figure 5.5 Resistance Coefficient (Kp) as Function of Watershed Type and SszeA—4

b Table 4 2, Green and Ampt Loss Rate Parameters rvsreeraaaiass et ettt sneeaass A-5




-

TABLE OF CONTENTS
APPENDIX A (Cont’d)
Table 4.2, Suﬁace Retention Loss for Various Land Use ............ eeeresuereeeareasaa e aes e e s sasesaseneaseaeseseastestestene A-6
Figure 4.4, Effect of Vegetation Cover on Hydraulic CONAUCHVILY ........cocvvimiiniinininiiniiiesinnienne A-7
Pipe Capacities Flowing Full Nomograph ........ccceceecuneennceernens s s s A8
Appendix A - Aguila - Carefree Loss Rate Parameters...........occoveeniiiiininininnninnin. A9 - A-11
' Appendix B - Eastern Maricopa Loss Rate Parameters..........cccoocovvvninniieennnnens cererrnionenn A-12 - A-14
-~ Green and Ampt Loss Rate Parameters by DDMS Computer Program..........ccecenereenncencnnnennins A-15- A-36
_ Clark Unit Hydrograph Tc and R Values by MCUHP1 Computer Program..........cc.cooveiciniiiscinsenine A-37
* Muskingam - Cunge Routing Input Values (RD Record) for Pipe Flow.........cccccocoeiincnnicninnen eeisiserenrnns A-38
Surface Flow Routing Calculations by Normal Depth Method ... A-39 - A47
Retention Basin Routing Parameter Calculations :
A B_asin Volume Calculations - 64th Street, Between McKellips s s A-48
" Hermosa Vista o o ~ . |
" Basin Volume Calculations - East side of 56th Street, North of MCKellips.........covveivvvernnnninnieiirenniieninnienie A-49
Basin Volume Calculations - North of McKellips, East of Higley.........coovrimiiinicinnireercnieens A-50
Basin Volume and Outflow Calculations at Falcon Field ...........ccccmiiiininvecnnennecnisinenieenernssnneen A-51 - A-52
Princess Drive Basin Volume and Outflow Calculations
and HEC-2 Input/Output (File: UEMF10)..c.ccieiiireciiitiniiintineiinie st ssnessssesssassssesssssees A-53 - A-59
Retention Basin Routing Parameter Calculations and HEC-2 Model...........ccemineniineneiinnienininieneneenecne
(File: UEMF8) Data Along FWCD Canal - McKellips to McDowell Road ...........cccoouvuerrrenrnnnnncee. A-60-A-70
APPENDIX B
SPLIT FLOW ANALYSIS
Del Drive/66th Street and McKellips Road Int i
Figure B-1 = Plan VIEW....c.ciierveeeeiiniinieinienciiietcisensissiessnsnssssisessssniossnsssssssssssnsesonissssssnasasssssesssasnsesaas B-1
HEC-2 Input/Output (Files: UEMF6) of McKellips Road at Delmon Drive/66th Street....................c..... B-2-B-6
McKellips Road at Palmas Del Sol Mobile Home Park
HEC-2 Input/Qutput (File:UEMF2) of PDSMHP Channel Capacity .......ccccoocveriiiiirseerensiineennniseeninane B-7 - B-10
HEC-2 Input/Output (File:UEMF3) of McKellips Road Capacity with Split Flow Option................... B-11 -B-15
Figure B-2 - Plan View and Cross-SeCtONS. .......ccccccveereirnirinsccniiircssisnseiissenssisiscssssesassssssiiossssssessssssssanes B-16
Recker Road at McKellips Road
FIQUre B-3 = PIaN VIBW ...ccciiicereeiicreeeircenerirnerererneesessnnnessnnseesenseraesssemessotessosstesosasssesssssssssasssssesssessassmnanse B-17
RatiNG CUIVES PlOL.......eeciiiiceeteiceeieinnrressreesesseressesnnsesaesesetsetsssssat s sissses s s bt sossrassessssns sossnassssonsessssnesssns B-18
HEC-2 Input/Output (File:UEMF4) of McKellips Road Capacity .......cc.ccceceunneeivineane PO TN B-19 - B-23
HEC-2 Input/Output (File:UEMF5) of Recker Road Capacity .........cceeiveiniiniircinnieiniisnsnsinansnnssnens B-24 - B-26
| Higley Road at McKellips Road
T FIGUPE B4 = Plan VIBW .......uceecriereereeeresrisecreesessesienessesssssesessestessossesesssasessessessesessssssssssrssssssssnsosasssssssesssses B-27
Typical Street SECHON........coovviriereetrr ettt s s st e be s esr s e satssag e e senesnebae ceeeneenans B-28
Rating CUIVES PlOL......c.coveiririerincaerinsensnosenererscssisesssessassessssssesassopsssesscssissassssssnarsssassenssassssssssssnsaissassanss B-29
- HEC-2 Input/Output (File:UEMF) of Higley Road Capacity ...........cceceerrimereivensseersressaesseesesneisionanios ..B-30 - B-31
HEC-2 Input/Output (File:UEMF2) of McKellips Road Capacity ...........c.ceceeruererscusensusesiicsessinesenss B-32- B-34
" 48th Street (Hobart Street to Mcl ellan Road) s Lo ’  ’ o
- East Half Street and Storm Drain Capacity Calculations...............ccceeueesiesienransinncns SRR SRR ...B-35

I G MASTRE TR SL T 2 U L s T Y LR 7T X 4 I e S e




-

TABLE OF CONTENTS

APPENDIX B {Cont’d)
46th Street (North of Princess and Brown Roads
East Half Street Capacity Calculations..............ccoveevereiiietsienernieiecse et sansnas creeeasensenes B-36
" Full Street and Storm Drain Capacity Estimate ...... Cerersesaeessanasinnnesesanesaesnnetssenesaasieenes s raeeaesnanene st eeseannaraie B-37
RWCD Canal at McKellips Road
Rating Curve Analysis of Flow through 24"/36" Culverts into Canal .........ccceeeererceeecrnrecreensnenscnnane B-38 - B40
Rating Curve Apalysis of Flow over McKellips by HEC-2 Model (File UEMF8)........c..cccoceecererernueenne B-41-B-44
APPENDIX C
HEC-2 Input/Output (File: EMF2)................... et et s e s eees e s s e e e teseneseasenas cereerereneeese e s C-1-C-22
’ APPENDIX D
- EMF Channel Design Discharge NOLES............ccoovvecieeriecerecresrtreraresseeseserninsesesseresnasessnsessensasnnes D-1-D-2
EMF Channel Design Memorandum, Letters, Maps ...........cocuuiuiicricineinnnninncseesssessnsessees D-3 - D-18
Plot of Selected Study Subarea Results on 100-Year Peak Discharge ,
DY LP3 ANALYSIS PlOt......ccccivuirieiteeieiceireiceseeseeresrenaessistessessessssssssnsosiosssssesesasessesisessessnsssseseessessensessesseas D-16
FCDMC and City of Mesa Review Comments and A-N West Response...........ccccceeuvecereervenrensnee D:17 - D-20

GREGORY A.
SCHUELKE




HYDROLOGY REPORT
" FOR
UPPER EAST MARICOPA FLOODWAY (UEMF)
FLOODPLAIN DELINEATION STUDY |
FCD NO. 94-26

1.0 INTRODUCTION:

The purpose of this report is to present the results of an existing hydrologic analysis of the
- 100-year storm runoff contributing to the Upper East Maricopa Floodway (UEMF) between
. Brown Road and McKellips Road in the City of Mesa, Arizona (see Figure 1). The storm
runoff was analyzed for the purpose of performing a detailed floodplain delineation along
this reach of the UEMF or the upstream side of the Roosevelt Water Conservatlon District

(RWCD) Irrigation Canal.

2.0 DY AREA:

Thi's one mile floodplain study reach of the Upper East Maricopa Floodway is curreﬁtly
delineated with an approximate Flood Hazard Zone A (Reference 12).

Downstream of, and including Brown Road, is the East Maricopa Floodway (EMF) which
was designed and built by the Soil Conservation Service (SCS) with the local sponsor, the
Flood Control District of Maricopa County (FCDMC). The East Maricopa Floodway extends
from the Gila River floodplain near SR87 upstream to Brown Road, a distance of
approximately 20.4 miles along the upstream side of the RWCD Canal.

The hydrologic analysis for the EMF was performed in the mid-1980’s by the Soil
~ Conservation Service with construction of the EMF in the late 1980s. The EMF was

- designed to convey the 100-year storm event runoff. The floodplain along this reach of the

- EMF is also delineated as an approximate Flood Hazard Zone A (Reference 12).

- - The watershed, contributing to the UEMF study reach between Brown and McKellips Roads,
- extends upstream (easterly) to the Central Arizona Project (CAP) Canal (see Figures 2 and
. 3) ‘The CAP Canal drains from a north-northwest to south-southeast dlrectlon across the

: V"?j,,watershed approx:mately 1/3 mile east of the Bush Highway. The CAP was built by the

| Bureau of Reclamation in this area in the mid-1980s. Retention basins and storm channels
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upstream of the CAP prevent any 100-year storm runoff from upstream of the CAP Canal
from entering the study watershed.

The» contributing watershed to the stUdy UEMF reach is approximately 3 1/4 miles long
-extending between the UEMF (or RWCD lrrigation Canal) to the CAP Canal. -

- The contributing watershed to the study UEMF reach is approximately 2 miles wide at its
downstream end, between McDowell and Brown Roads, and less than 1/2 mile in width near
* the CAP Canal.

| The watershed slopes to the west-southwest at slopes of approximately 0.8 percent
. (downstream) to 1.4 percent (upstream), and is approximately 2.5 square miles in size. .

It is approximately 75% developed by a range of uses from light residential or golf courses
to high residential (mobile home parks and condominiums) and commercial and industrial,
including Falcon Field Airport. ‘

.0 EXISTING INFLUENCES ON DRAINAGE PATTERNS:

3.1 _Storm Drains:

As shown on Figures 2 and 3, there are existing storm drains in several of the major streets
within the study watershed. The storm drains were generally designed for only the minor

storm events (2-5 Year event). The storm drain’s influence storm water runoff patterns for
the 100-year 24-hour storm study by intercepting base flows (to the storm drain’s capacity)

and conveying the flow to Greenfield Road. This storm drain flow is not subject to flow splits
“at street and channel intersections as surface flow is. The storm drain then conveys water
“along the UEMF, bypassing the Princess Road Basin and outletting into the channel

upstream of Brown Road. '

The majority of the storm drains are concrete pipe (CP) based on City of Mesa Master
- Plans, and, therefore, a Manning's 'n’ of 0.012 was used for estimating capacity. For
simplicity, the storm drain’s capacity was estimated by computing the average ground slope
~ along the reach of pipe being evaluated. The pipe slope was assumed to equal the ground
slope over these long reaches. Pipe capacity was then computed by a pipe capacity
~ nomograph for full flow.

‘The following table lists the main plpe reaches considered in the hydrologic analysns in
s conveying and routing flows.




‘TABLE 1
SUMMARY OF STORM DRAINS CONSIDERED

Ave.
Ave. Ground
B E : Diameter Slope  Capacity

- Location (Inches) _ (ftffty  cfs

64th Street - Hermosa Vista Dr. to McKellips Road 24 (1)  0.0020 11
- McKellips - Delmon (66th St.) to Recker Road ' 36 0.014 86
~ McKellips - Recker Road to Higley Road 42 0.0102 112

McKellips - Higley Road to Greenfield Road 48 0.0081 140
_ Greenfield Road - McDowell to Brown Road 66 0.00095 112
. Greenfield/RWCD Canal - McKellips to Princess Basin Outlet 84 ~0.002 310

Y .

Notes: (1) The upper reach of this storm drain was a 24-inch pipe and was of interest in
analysis for its capacity to intercept base flow from Subarea 10 and convey it
into study watershed rather than have Subarea 10 flow northwest out of
watershed.

- 3.2 Str nd Channels: ‘

Streets convey significant drainage within the watershed. McKellips Road, a major street,
conveys a portion of the upstream subarea runoff west to the RWCD Canal within the
watershed. An existing channel along the north side of McKellips Road from the Bush
Highway to approximately Recker Road adds conveyance capacity along McKellips Road.

Several streets, north of McKellips Road, including 64th Street, Recker Road, a short (1200
foot) reach of 56th Street, Higley Road and Greenfield Road also convey runoff toward
McKellips Road.

Several streets and channels also convey flow south from McKellips Road, out of the study
- watershed, including;

a.) a channel, just south of 66th Street, which conveys flow, west southwest, into and
through the Palmas Del Sol Mobile Home Park (PDSMHP), thence, south on Recker
Road.

b.) . achannel, 750 feet west of 64th Street conveys flow from McKelhps Road again into

R ,Palmas Del Sol Mobile Home Park, thence, south on Recker Road.

~¢.) Recker Road.

- d)  Higley Road.
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3.3. Retention Basins:

A number of developments, built befére approximately 1980, did not include retention to
mitigate the affects of development on increasing runoff.

However, several significant retention basins within the study watershed were inventoried

~ and considered which are described below;

TABLE 2
SUMMARY OF RETENTION CONSIDERED
Low Volume
. No. of Average Peak Flow Drain - At Overflow Spillway
Subbasin 1.D. Basin(s) Depth (Ft)}(1) - Size/Type (Ac. - Ft.)
16 1 7 12" S.D. ; 1.04 =~
. 54 3 3.55 Drywells 212
62 2 - 2.86 Drywells 171
80 1 (Falcon Field) 6 12" S.D. 57.03 ;
. 118 1 (PrincessDr) . 9.25 (2) Pump 24.4  (El 1348.0)
86 1 (AlongRWCD) ‘ 25 (¥ 24" & 36" (In Series) 54.6 (El.51.70)

Notes: (1) Basin Invert to Elevation of Overflow Spillway or Top of Berm.
(2) Basin I.E. 1338.5 and Low Overflow Spillway El. 1347.74
(3) Not a Designed Basin, But Retention occurring along RWCD Canal, McKellips to McDowell Road

4.0 I;IYDRQLQQY METHODOLOGY:
The Flood Control District's Hydrologic Design Manual for Maricopa County, dated,
September, 1990 with January, 1995 revisions, was used as the basis for the hydrologic

. analysis. The HEC-1 computer model (Reference 2) was used for computing the peak

discharges. The FCDMC Drainage Design Menu System (Reference 1) was used to
compute weighted average soil and land use parameters and data input parameters to the
HEC-1 program.

The USGS Quadrangle Map (Reference 4) was used for the base mapping for the analysis
(see Figure 2). A recent aerial photo (Reference 5) was used to supplement the USGS

~ base mapping to show current development, land use, etc., (see Figure 3).

The 100-year 24-hour duration storm was used for the analysis. A Soil Conservatlon
Service (SCS) Type Il rainfall distribution was used as developed from the FCDMC.

Hydrologic Design Manual Dralnage Design Menu System (Reference 9). The 1 OO-year 24-
- hour Storm precipitation value oomputed from the FCDMC Desngn Manual (Reference 1)




-

was 3.47 inches (see Appendix A). The aerial reduction factor of 0.982 was used as
generated by the Drainage Design Menu System (Reference 9) and Table 2.1a of the
manual (Reference 1) for an approximate 3 square mile drainage area.

Twenty-three drainage subbasins were identified within the study watershed as shown on

a.)

b.)
c.)
d.)

: e.)

| Figure 2 and 3. These subbasins’ boundaries were identified using several criteria;

drainage areas to potential split flow locations.
drainage areas of similar land use.

drainage areas contributing to retention basins.
drainage areas of roughly equal size.

drainage area size small enough that the time of concentration does not exceed the_ | |

rainfall excess duration for use of Clark U.H. Method.

The drainage subarea parameters are summarized below.

TABLE 3

92

97

SUMMARY OF SUBAREA PARAMETERS
Subarea Area Flow Path  Wtd. Kb Slope Te R
.D. Sa. Mi. Length (Miles) Value (Et/mile) Hours Hours
10 0.031 0.390 0.032 87.0 0.19 ~0.20
16 0.170 0.960 0.030 76.0 0.30 0.26
18 0.005 0.450 0.037 47.0 0.26 0.89
24 0.169 0.840 0.051 74.0 0.45 - 0.36
30 0.035 0.520 0.040 33.0 0.36 0.47
42 0.182 0.810 0.046 44.0 - 0.51 0.39
Y 0.061 0.390 0.055 56.0 0.31 - 0.24
54 0.033 0.250 0.032 52.0 0.17 0.12
60 0.153 0.570 0.031 44.0 0.27 0.16
62 0.072 0.520 0.030 48.0 0.24 0.20
76 0.098 0.990 0.045 43.0 0.52 0.66
80 0.636 1.090 0.043 27.0 0.64 0.31
84 0.197 1.110 0.046 34.0 0.64 0.62
86 0.338 0.500 0.048 33.0 0.36 0.12
94 0.027 0.360 0.063 8.0 0.67 0.82
98 0.250 0.680 0.042 71.0 0.32 0.17
102 0.042 0.360 0.031 31.0 0.24 0.20
- 104 0.055 0.430 0.030 28.0 0.27 0.23
106 0.051 0.350 0.031 29.0 - 0.24 .. 0.18
114 0.051 0.430 0.031 30.0 0.27 024
- 118 0.043 - 0.180 0.036 - 33.0 - 0.18 .009
0.043 0.260 -0.054 28 0.48 034

0.245 10700 0.049 43.
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Two areas of 0.054 and 0.008 square miles in Subarea 80 and 76, respectively, were
considered non-contributing and not included in the subarea drainage areas. On-site
retention for runoff from these areas was considered sufficient to prevent runoff from the

100-year 24-hour storm.

The drainage area bounded by McKellips Road, RWCD Canal, McDowell Road and
Greenfield Road was expected to be non-contributing, because; a.) this area has little
* runoff potential as it is an orange grove; b) any runoff to the upstream side of the RWCD
canal will pond along the canal as there is little slope along the canal; and ¢) any nuisance
flow to McKellips Road is drained into the RWCD Canal by a 24 - 36-inch culvert at
- McKellips Road.

This drainage area (HEC-1 I.D. No. SB86) as well as the retention created by ponding
upstream of the RWCD canal and the flow split relationship of the culverts into the canal
versus overflow of McKellips Road were modeled to evaluate this expected non-contributing
condition. The Appendix contains the analysis of culvert capacity to the canal, storage
along the canal and rating curve of flow over McKellips Road. No flow over McKellips Road
into the system was noted when this subarea and associated retention was modeled in the
- HEC-1 model. |

4.4 Land Use:
A digital file of land use in AutoCadd Version 12 format was obtained from the FCDMC'’s

Hydrologic Information System (HIS) files (see Figure 4) to use as a basis for analyzing the
~ impact of various types of land use and its imperviousness on runoff.

_The watershed photo, Figure 3, was used to update this land use base digital data for
 recent construction and minor discrepancies.

The attached HIS Data Delivery Specifications Manual Lookup Table (see Appendix)
provides a correlation from the digital base map 1.D. numbers to a land use definition. The
~ attached Table 4.2a (Reference 1) in Appendix A of la, RTIMP and Percent Vegetative
- Cover for various Land Uses was used as a guide for these values. The la and percent

~ vegetative cover values were generally applied per Table 4.2a. Some adjustment in RTIMP
(Percent, Effective Impervious Area) was made for specific subareas such as 60% for dense
- mobile home parks (SUB62).
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4. ils:
The Green and Ampt Method was used to estimate rainfall losses due to soil infiltration and
initial retention.

A digital file of soils classifications in AutoCadd Version 12 format was obtained from the
“FCDMC's Hydrologic Information Systems (HIS) files to use as the basis for determining the
- soil infiltration parameters for each subarea (see Figure 5). The soils map 1.D. Number of
Letter correlates to a textural soils classification in the attached Appendix A and B tables
‘ from the FCDMC Manual (Reference 1) and the Drainage Design Menu System (DDMS)
Computer Program (Reference 9).

- The soils classifications are from the Soil Conservation Services (SCS) Soils Surveys for the
 Aquila/Carefree (Reference 10) and Eastern Maricopa (Reference 11) Areas.

The FCDMC Drainage Design Menu System (DDMS) Computer Program (Reference 9)
subbasin preparation subroutine was used to compute Green and Ampt Loss Parameters.
The (la), Surface Retention Loss, Vegetative Cover Percent, and RTIMP values were
generally derived from the FCDMC manual (Reference 1) Tables 4.1 and 4.2a.

Soil Moisture was assumed as normal for most soils in subareas. Soil moisture was
- assumed dry for vacant or desert land, power stations, airport or industrial and other land
not irrigated. The citrus orchards were assumed wet soil moisture to account for heavier

irrigation.

Soil moisture was used to adjust the DTHETA values in the DDMS program (Reference 9).
The vegetative cover percent was used to adjust the XKSAT value in the DDMS program

(Reference 9).

The DDMS computer output for loss parameters is included in the Appendix A with percent
and type of soils and land use and weighted average rainfall loss parameters.

4.6_Unit Hydrograph Method:

~ The Clark Unit Hydrograph method was used to generate Time of Concentration (Tc) and
Storage Coefficient (R) values using the MCUHP1 subroutine of the DDMS (Reference 9)
computer program.

‘Input values used to compute Tc by the Papadakis Egn. include: ﬂowpath length in miles

‘(L),v surface resistance coefficient (dimensionless) (Kv), slope in (f/mile) (s) and rainfall
- excess intensity in in\cheslhour (i). Flowpath length (L) and slope (s) were computed from
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‘ C.hann.e_LBQ_unng_lnﬁlnahg_n_Lg_s_s_e_s These losses were not considered in the HEC-1

.-rym;od_el routing. Most of the routing involved primarily streets or storm drains where

-

the base mapping (Figure 2). The surface resistance coefficients (Kp) were computed as

~ weighted averages based on area and type of land use from the DDMS subbasin

preparation subroutine.

The storage coefficient (R) was in turn computed by the MCUHP1 subroutine of the DDMS

program based on the computed time of concentration (Tc), flowpath length (L) and

drainage area (A) in square miles.

-+ The urban area curve was selected for developed land and the natural time area curve was

selected for vacant, desert or agricultural land as part of the MCUHP1 subroutine of the
DDMS program. These time-area (T/A) curves were input for each individual subarea to the
HEC-1 model to complete the Clark Unit hydrograph input parameters of Tc, R and T/A

. curves. For several subareas, Nos. SB84, SB97, SB98, the default T/A curve of the HEC-1

model was used where the land use was considered between a natural to a fully urban

condition. See Appendix A for the MCUHP1 computer program output.

4.7 Channel Str r Storm Drain Routing:
The normal depth channel routing option of the HEC-1 model was used to route flows along

‘ c_:hannels or streets. This method included inputting an eight point representative channel
. cross-section using the RX, and RY records of HEC-1. Also, input on the RC record are left
- overbank, channel and right overbank Manning’s "n’ values and channel reach length in feet

and slope in ft/ft. Also, included in the channel routing parameters is the NSTPS record
value which is the integer number of routing steps to route flow along the reach length.
Initially, the NSTPS value was computed by dividing the reach length by an estimated
average travel velocity, which in turn, was divided by the 5 minute time ordinate times 60.

After the initial HEC-1 model run a second check of the NSTPS value was made by dividing
the difference in peak times from start to end of the routing reach by the 5 minute time
ordinate times 60. The resultant integer value was used to update the earlier estimate of

NSTPS and again checked by this time difference method.

- Storm water was routed in storm drains using the Muskingum-Cunge routing method of

HEC-1 model or the RD record which involved inputting reach length in feet, pipe Manning’s
"n’ value, slope in feet/feet and pipe diameter in feet.

- Routing input parameters are included in the Appendix.
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infiltration was minimal. Channel routing along the RWCD Canal between McKellips and
Greenfield Roads also did not involve infiltration losses as most of this reach was in orange
groves, which could be flood irrigated, thus, reducing infiltration potential.

18 Retention Basin Routing:

The reservoir routing option of HEC-1 model was used to route flows through retention
basins. This method involved inputting the storage and discharge versus elevation
parameters for basins on SV, SQ and SE records. Basin storage capacity (in Acre-Feet)
- was entered on SV records, Basin discharge (in CFS) on SQ records and Elevation (feet)
data on SE records.

Table 2 provides a summary of the significant retention basins inventoried and modeled in
. the study watershed. In some drainage subareas, several small basins were combined to
model as one basin in the HEC-1 model to simplify the hydrologic analysis.

Retention basin routing input parameter calculations for these retention basins are included
in Appendix A.

. Included in the Appendix A is the modeling of retention which occurs along the RWCD
- Canal from McKellips to McDowell Roads. 'Although this is not a designed basin, it does
store significant runoff from Subarea I.D. 86 before bleeding it off into the RWCD canal, by
culvert or weiring over McKellips into the drainage study area. Appendix A includes a HEC-
2 model rating curve analysis of cross-sections taken by A-N West along the canal.

19 Split Flow Analysis:

Several locations were identified within the study watershed, where stormwater can split

~either into or out of the study watershed. Also, the major storm drain system was modeled

. using the split flow option to split base flow out of the combined flow to the capacity of the
storm drain at each critical storm drain location.

 The following is a summary of each split flow location. Supplemental computations are
. provided in Appendix B for some of the more complex split flow conditions. The HEC-1
o Schematic (Figure 7) shows the split flow locations and HEC-1 1.D. Numbers.

o split Flow Location, Hermosa Vista Drive and 64th Street. Subarea No. 10 is a.

... residential Subdivision. A 24-inch diameter storm drain proceeds along 64th Street
. and west of Subarea No. 10 south to a retention basin, midway between Hermosa
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' Vista Drive and McKellips Drive (See Figure 2). Storm water from Subarea No. 10, not
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intercepted by the 24-inch storm drain was considered to continue west as overland
flow which exits the study watershed. Using the approximate pipe or street slope of
0.2 percent along this storm drain, a pipe capacity of 11 cfs was estimated for a
concrete pipe with N = 0.012.

- The split flow option of the HEC-1 model was used to split the base flow of the
Subarea No. 10 stormwater runoff up to the 11 cfs storm drain capacity and route it
into the study watershed. Any flow over this base 11 cfs was split out of the study

watershed.

Delmon Drive/66th Street and McKellips Road. At the Delmon Drive/66th Street

intersection with McKellips Road is the upstream end of a 36-inch concrete pipe storm
drain at street slope of 1.4 percent and 86 cfs capacity (N = 0.012). Initial base
stormwater runoff of 86 cfs was split using the split flow option of HEC-1 from the
Subarea No. 24 and routed west along McKellips Drive as pipe flow.

Of the remaining surface flow, initial flows again will flow in the north ditch along
- McKellips Road or in the north half of McKellips Road. Larger stormwater flows can
overtop the McKellips Road street centerline and then flow out of the study watershed,
eventually flowing south on Recker Road. Field survey and a HEC-2 capacity analysis
was performed at this surface split flow and is included in Appendix B.

Palmas Del Sol Mobile Home Park (PDSMHP) Split at McKellips Road. The storm

drain in McKellips Road proceeds from Delmon Drive/66th Street to Recker Road as a
36-inch concrete pipe at approximately 1.4 percent slope and capacity of 86 cfs was
again split out using the HEC-1 split flow analysis. This insured that all of the pipe
capacity was being accounted for before surface splitting was evaluated.

A field survey and HEC-2 analysis was performed to determine the split of surface
stormwater flows west along McKellips Road and south into the PDSMHP.

- A concrete channel of 2 foot bottom, 1.25 H:1V sideslopes and approximately 2.33
foot deep conveys flow south then west in the PDSMHP, eventually flowing south on
Recker Road, and out of the study watershed. A HEC-2 model (File:UEMF2) was
created to analyze the capacity of the concrete channel in the PDSMHP proceeding
“upstream through an opening in the Block wall and to the center of the McKellips Road
street, where the split was assumed to occur.



The results of the concrete channel HEC-2 model (File: UEMF2) was used in a $econd
HEC-2 model of the adjacent McKellips Road which employed the split flow option of
- HEC-1 to compute the split (see Appendix B for HEC-2 models and Figure B-1 for
cross-section, street, channel, etc. locations).

| r lit Kellips Road. At Recker Road, all surface and pipe flow

was again combined. The split flow option of HEC-1 was employed to split out the |
storm drain capacity of 112 cfs for the larger 42-inch storm drain between Recker
Road and Higley Road.

Of the remaining surface flow, Recker Road was capable of intercepting and
conveying a portion of the flow south and out of the study watershed. A field survey of
critical elevations at this intersection was made. Two HEC-2 models were generated
- to compute elevation versus discharge capacities of McKellips and Recker Roads at
this intersection. The resultant individual street rating curves were plotted on a graph
together with the combined capacity curve.

The split flow option of HEC-1 model was then employed to model the flow splitting
south on Recker Road and out of the study watershed. The plan view of the
intersection, field survey results, HEC-2 models and rating curves plots are included in
Appendix B.

Kellips Road. At Higley Road, all pipe and surface flow was
again combined. The split flow option of HEC-1 was employed to split out the storm
drain capacity of 140 cfs for the larger 48-inch storm drain between Higley and
Greenfield Roads.

For the remaining surface flow, Higley Road was capable of intercepting and
conveying a portion of the flow south and out of the study watershed. A field survey of
critical elevations at this intersection was made. Two HEC-2 models were generated
- to compute elevation versus discharge capacities of McKellips and Higley Roads at
this intersection. The resultant individual street rating curves were plotted on a graph
together with the combined capacity curve.

The split flow option of HEC-1 model was then employed to model the flow splitting
south on Higley Road and out of the study watershed. The plan view of the

~ intersection, field survey results, HEC-2 models and rating curves plots are included in
E Appendlx B.
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Greenfield Road Storm Drain Split to McKellips Road. All surface and pipe flow

was combined at Greenfield and McKellips Roads. The split flow option of HEC-1 was
employed to split out the storm drain capacity of 310 cfs for the larger 84-inch storm

~ drain in Greenfield Road, between McKellips Road and the Princess Drive retention

basin outlet.

_ 48th Street - East Half Street and Storm Drain Split. On 48th Street at Hobart

Street, a 30-inch storm drain begins and proceeds south increasing to a 36-inch storm
drain which outlets into a retention basin at Brown Road. The retention basin drains
into the Brown Road storm drain which outlets south of Brown Road in the East
Maricopa Floodway. The east half street of 48th Street from McLellan Road south also

‘conveys flow with the 30-inch storm drain to the retention basin and out of the study

watershed.

The split flow option of HEC-1 was used to split the combined from the east half street
capacity to top of centerline pavement and 30-inch pipe capacity for a total base flow
of 25.8 cfs from Subarea 102 and the study watershed. See Appendix B for half street
and storm drain capacity calculations.

- 46th Str lit h rincess Drive. Of the total flow computed for 46th Street,

- north of Princess Drive, a base flow equal to the east half street capacity of 46th Street

or 3.8 cfs was determined to be conveyed south. The split flow option of HEC-1 was
employed to model this split.

46th_Street Split, North of Brown Road. Of the total flow computed to 46th Street

north of Brown Road, a base flow equal to the east half street capacity of 46th Street
of 3.8 cfs was determined to be conveyed south out of the study watershed. The split
flow option of HEC-1 was employed to model this split.

Greenfield Road, Between Mckellips Road and McDowell Road. The combined

capacity of the 66-inch storm drain in Greenfield Road and the full street capacity were
estimated as shown in the Appendix to be 133 cfs. Since the Subarea SB84 peak
100-year discharge of 122 cfs could be conveyed in this combined street and storm
drain, no split flow was considered to occur for flow over the road to the west.

o B)ALQD_Qang_Lat__c_Ke_u_p_s_Bm A 24-inch CMP culvert under the east maintenance

road of the RWCD Canal and a 36-inch CMP culvert under McKellips Road convey

) initial stormwater runoff from the Subarea 1.D. 86, north of McKellips into the RWCD
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canal. The Appendix A culvert calculations indicate these pipes, in series, can convey
23.2 cfs before flow starts to overtop McKellips Road.

Also in Appendix A, is a HEC-2 model of rating curve analysis of critical depth flow
over McKellips Road. The culvert and road weir flow data were used to model by the
split flow option of HEC-1 model, the flow out of the syétem (by culvert) versus weir
flow into the system.

5.0 RESULTS:

5.1_Di - f Results:
- Table 4 presents a Summary of Peak Discharges computed by the HEC-1 model analysis at
- significant concentration points. The HEC-1 model input, HEC-1 schematic and summary
“output hardcopy are included in Appendix C as well as digital data files. Figures 2, 3, and 7
provide locations of subareas, split flow points, retention basins, and streets as referenced

in Table 4.

- There are no stream gage stations with the study watershed nor are there stream gage

- stations of similar size, development type within a close proximity per review of Reference
13. The numerous split flows and retention basins as well as storm drains, within this study
watershed, make a comparison to stream gage data difficult for other than individual

- subareas. Several individual subareas of greater than 0.1 square miles were plotted on a
Log-Pierson Type Il plot of 100-year discharges obtained from the ADOT manual
(Reference 14) as shown on Appendix D, page D-16. Most of these results plotted within
the 75% confidence limits. The two subareas that plotted low were relatively undeveloped
which may explain the lower discharges.

mparison th Results:

Several excerpts from subdivision drainage reports were reviewed at the City of Mesa
~ offices (Reference 8). These drainage reports addressed only local flows and/or offsite
~ flows impacting the subdivisions. The studies generally utilized the Rational Method and
- were prepared in the early 1980’s. Meaningful comparison to these studies was not
- considered appropriate.

_ 'There are no published FEMA FIS discharges along the East Maricopa Floodway (EMF) as
- _thls area was delineated as Approximate A flood hazard zone.




TABLE 4

. SUMMARY OF PEAK DISCHARGES
HEC-1 Drainage Peak Existing
1.D. Area Comments 100-Yr. 24-Hr.
. _(SeeFigure7) SquareMiles ~ Descripon  Discharge (CES)
SB10 031 41
DIV115 @) Split Out of System 30
DIV11P ' (1) Intercepted by 24" Pipe n"
SUB16 470 _ . 196
C0O20 )] Into 64th St. Basin 207
RO17 @) Out of 64th St. Basin 197
SuB24 .169 . 127
DIV255 (1) . Surface Flow At 66th St. 41
DIv270 (1) Surface Split Out of System 16
Diva7l (1) - Surface Split Into System 25
CO32 (1) Total Flow to Mobile Home Park 306
DIV355 1) Surface Flow to Mobile Home Park 220
DIV390 (1) Surface Split out of System 116
b DIV391 (1) Surface Spilit Into System 105
: CO44 (1 Total Flow at Recker Road 319
DIV475 (1) Total Surface Flow at Recker Road 207
DIV480 (1) Surface Split out of System 29
DIV491 (1) Surface Split into System 178
SUB54 - .033 Flow to Ten Basins Along 56th St. 54
RO51 .033 Outflow From Basins 5
CO56 (1) Total Surface Flow at 56th St. 186
SUBG2 .072 Flow to 2 Mobile Home Park Basins 108
RO64 072 Basin Out Flow 93
CcOo68 1) Total Flow Out Higley Road 468
DIV715 (1) Total Flow at Higley Road 328
DIV730 (1) Surface Split out of System 131
DIV731 (1) Surface Split into System 169
- SuBg4 97 Flow North of Airport : 122
. SuB8go . .636 Flow to Airport Basin 673
. RO83 836 Outflow Airport Basin 36
1 C090 (1) Total Flow at Greenfield/McKellips 487
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‘ HEC-1 Drainage Peak Existing

- 1D. Area Comments 100-Yr. 24-Hr.

(See Figure 7) Square Miles Description Discharge (CES)
DIV935 (1) Surface FLow to McKellips & UEMF 118
SuBe2 - .043 - , - 42
- SUB9%4 027 . .16
. CO99 495 ' ' 420
C0100 . (1) 429
SuUB102 .042 Flow to 48th St. S.D. Split ' 58
DIV1031 (1) Surface Flow into System 27
- CO105 (1) ~ Flow to 46th St. N. of Princess | 91
- DIV187A (1) Surface Flow Split West : 87
DIV107B (1) Surface Flow Split South 4
CO108 (1) 140
C0O120 (1) Surface Flow Into Princess Basin 564
- RO121 (1) Surface Flow Out of Princess Basin 282
CO116 &) Flow to 46th St. N. Brown - 65
| o DIV1170 (1) ‘Surface Split Out of System 4
‘ D117A (1) Surface Flow Into System 11
CO126 (1) Total Flow UEMF, N. of Brown Rd. 603

Note: (1) Drainage Aea Not Applicable Due to Upstream Split FLows.
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The Soil Conservation Service Hydrologic Analysis Design Notes (Reference 7) for the East
Maricopa Floodway (EMF) formerly RWCD Floodway (Reference 5) and several hydrology
studies and alternate watershed conditions were considered in developing the design 100-
year 24-hour storm discharges for the EMF from Brown Road downstream.

Appendix D includes design notes and memorandums on design discharges for the Soil
Conservation Service (SCS) East Maricopa Floodway (formerly RWCD channel). Pages D-
1 - D-2 are the most recent notes found which discussed the 100-year 24-hour design
- discharges to be used by the design consultant to SCS. This summary page D-2 notes a
300 cfs discharge from Station 30+70.0 to 32+24.5 which is a 154+ foot reach upstream of.
the existing 2 Barrel 8 ft. x 8 ft. x 138 ft. culverts under Brown Road. Page D-2 further notes
a design discharge of 900 cfs from Station 32+24.53 - 35+43.0 which is a 318+ foot reach
. from the upstream face of the Brown Road culvert downstream. Page D-2 notes a design
discharge of 1200 cfs for a 4320 foot reach downstream of the 900 cfs design discharge.
The design discharge for the Brown Road culverts appears to be 900 cfs.

Appendix D, pages D-3 - D-10 provide a Soil Conservation Service Summary of discharges
computed at a number of critical points along the channel. This summary notes several
different studies and alternate split flow assumptions at upstream drainage areas.

The SCS Summary, page D-8 appears to recommend a design discharge of 300 cfs for the
short (150 foot) channel upstream of Brown Road and 1200 cfs at Brown Road as well as
at Adobe Road, 1/4 mile or 1320 feet downstream of Brown Road. The drainage area map
on page D-10 provides the subareas and parameters used in some of this analysis.

Appendix D, page D-11 provides some discussion by SCS on flow assumptions.

Appendix D, pages D-12 - D-13 provide a memorandum referring to a 900 cfs design
discharge recommendation by SCS for the Brown Road culverts.

- Appendix D, pages D-14 - D-15 show computed discharges performed by Anderson-Nichols

- for the FCDMC for the Eastern Maricopa County Area Drainage Master Study (Reference

15) that were considered by SCS.

- The computed 100-year 24-hour discharge from this UEMF study at 1.D. CO126 of 603 cfs
| a‘t‘Brown Road is within the range of design discharges used for the EMF (RWCD) channel.
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4 _Analysis of Floo ran roves:
An agency review comment requested analysis for the impact of a storm occurring after the

orange groves had been flooded.

The orange groves were assumed to have saturated soil due to recent irrigation as part of
the basic analysis. Referring to the green and Ampt Infiltration Parameter discussion in the
manual (Reference 1), the DTHETA value (Volumetric Soil Moisture Deficit) was set equal to
zero for saturated soil for modeling of irrigated land. The XKSAT (hydraulic conductivity)
and PSIF (wetting front capillary suction) values were not considered affected by the
irrigated condition. In order for the soil to percolate this irrigation water away, it was
assumed the soils hydraulic conductivity and wetting from capillary suction would be
ongoing even as water was standing on the soil.

-~ The one value of the Green and Ampt parameters which was considered affected by this
condition was the initial loss (IA) value. This value was changed from 0.5-inches for
irrigated fields to zero assuming the irrigation water filled the surface depressions modelled
by this parameter.

. The HEC-1 model was run with the IA value changed to zero on Subarea I.D.'s 86, 92 and
94. There was no increase in peak discharges as a result of this IA value change except at
Sub92 which increased by 1 cfs.

Because of the lnsensmvnty of adjustment of the IA value and the excess retention basin
volume, available north of McKellips Road, no increase in runoff was predicted for the
scenario of a storm occurring on recently irrigated orange groves. The IA values were left at
0.5 inches for orange groves land use in the HEC-1 modeling.

' 6.0 _REFERENCES:

- 1. Hydrologic Design Manual for Maricopa County, Dated; September, 1990, with

Revisions, Dated; January, 1995.

 2. HEC-1 Flood Hydrograph Package Computer Model Version 4.0, September, 1990
U.S. Corps of Engineers, Hydrologic Engineering Center, Davis California 85616-4617.

3. HEC-2 Water Surface Profiles Computer Backwater Program, Version 4.6.2, May,

4 1991, by U.S. Army Corps of Engineers, Hydrologic Engineering Center 609 Second
Street, Davis, California 95616-4687
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10.

1,

-

US Geologic Survey 7 1/2 Minute Quadrangle Map, "Buckhorn, Arizona", Date; 1956,
Photo Rev. 1982, Scale 1" = 2000'.

Aenal Photo Mylar at Scale 1" = 1200’, Photo Date; 11/21/94, by Aenal Mapping
Company, Phoenix, Arizona.

The Hydrologic Information System (HIS) Data Delivery Specifications, Rev. 2.0.
Flood Control District of Maricopa County.

TR-20 Hydrology, RWCD Floodwéy - Reach 6, Dated; May, 1985, Original Design
Notes in 3 Ring Binder, from Soil Conservation Service (SCS) Office (AKA, National
Resource Conservation Service, NRCS), 3003 North Central, 8th Floor, Phoenix,

Arizona.

Excerpts from Subdivision Drainage Reports obtained from the City of Mesa Files on
June 22, 1995;

a. Preliminary Hydrology Report - Camelot Golf Club Estates, Unit IV (4 Pages).

b. Preliminary Drainage Report for Alta Mesa, December, 1983, by Coe and Van Loo
Consulting Engineers (3 Pages).

c. Maplewood Hydrology Report, Dated; 9/16/83, by J.D. King and Associates (3
Pages).

d. Sonata Subdivision, Addendum to the Drainage Report, Dated; January 25, 1984,
by Engineering and Surveying of Arizona, Inc. (13 Pages).

e. Offsite Drainage Report and Channel Design for Palmas Del Sol Mobile Home
Park, Mesa, Arizona by Trico International, Inc., Dated; May 28, 1980 (32 Pages).

. Drainage Design Menu System (DDMS) Computer Program by FCDMC, January,

1995.

Soil Survey for Aguila/Carefree Area Part of Maricopa and Pinal Countles Arizona by
USDA, Soil Conservation Service (SCS). Date: 1978.

Soil Survey for Eastern Maricopa and Northern Pinal Counties, Arizona Areé by USDA

- Soil Conservation Service (SCS). Date: November, 1974.

Lt T R B S O S E e D T S T AP I Lt N T T TN T S Ve e e S S i e i




12.

13.

14.

18.

Flood Insurance Rate Map (FIRM) Panels 2205 and 2215 of 4350, Map Revised

- September 4, 1991, FEMA.

Basin Characteristics and Stream Flow Statistics in Arizona as of 1989, by J.M. Garrett
and D.J. Gellenbeck, U.S. Geological Survey, Prepared in Cooperation with ADWR
and FCDMC.

Arizona Department of Transportation, Highway Drainage Design Manual - Hydrology.
Report No. FHWA - AZ93 - 281, March, 1993.

Eastern Maricopa County Area Drainage Master Study, Flood Control District of
Maricopa County, Prepared by A-N West, Inc., Date: January, 1987.
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Lookup Table Domain

LOOKUP TABLE: LDUSE.LUT

‘ ‘ NAME MEANS: - Type of land use
LID CODE DEFIMITION
0 Blank/unknown/uncertain
1 Low Density Residential
2 Medium Density Residential
3 High Density Residential
4 Mobile Home or RV Park
’ 5 Developing Residential
6 Low Intensity Commercial
7 Medium Intensity Commercial
8 Hotel or Resort ‘
9 Regional Shopping Center
10 Commercial Warehouse
11 Low Intensity Office
12 High Intensity Office
13 Light Industrial
: 14 General Industrial
[ 15 -Unknown
16 Institution - School
| 17 Institution - College
’ 18 ~ Institution - University
19 Institution - Small Hospital

Institution - Large Hospital

[
(o]

21 Institution - Public Facility
22 Insdtution - Religious
23 Power Station
24 Railroads or Railyard
25 Airport
26 Freeway, Canal or Dam
27 Park
28 Golf Course
29 Lake
30 River
31 Vacant
32 Agriculture - Citrus
33 Agriculture - Other Crops
34 Agriculture - Stockyard
40 Undevelopable - Other
41 Undevelopable - Forest
42 Undevelopable - Mountain Range
Undevelopable - Gunnery Range

.
w

® | A-2
L e R
HIS: Data Delivery Specifications - Rev. 2.0 = LT - 31




Land Use Category iptio : 3 ; . : ptx n- -
[Agriculture - Agriculture Agriculture AG Agriculture AG Agriculture
Ver;, Low. Densxty Resxdentxal : R1-90 Single Residence - RURAL-190 190,000 sq. ft/dwelling unit  S-1 Ranch or Farm Residential, > 1 acre
. SR Suburban Ranch RURAL-70 Td.DOO sq. ft/dwelling unit 82 Ranch or Farm Commercial
R1-43 Rural RURAL-43 one acre/dwelling unit RE-43 Single Family, 1 acre minimum )
Low Density Residential 0.3* 15% 50+ R1-35 . 'Rural Residential SF-33 Single Family R1-35 -  Single Residence ) i R1-35 Single Family Residential, RE-35 SF, 35,000 sq.ft min.
= . N 35,000 sq. ft/dwelling unit RE-24 SF, 24,000 sq.ft min.
¢ R1-20° - . SF, Residential -SF-18 Single Family R1-18 - SER, 18,000 sq. f/unit R1-18 SF, 18,000 sq.ft min. .
. R1-15 .- - R1-15 - Single Residence R1-15 One Family Residential ) R1-14 SF, 14,000 sq.ft min.
Medium Density Residential-}]  0.25*/ . \39/:,, » 50 |R1-10 - - SF-10 Single Family R1-9 Single Residence Ri-10 One Family Residential ~ R1-10 SFR, 10,000 sq. ft/unit R1-10 SF, 10,000 sq.ft min.
] 3 = R1-8 i ’ R1-8 One Family Residential R1-8 SFR, 8,000 gq. ft/unit R1-8 SF, 8,000 gg.ft min.
R1.7 . L) : SF-T Single Family R1.7 "Single Residence Ri-7 * One Family Residential .
. co - R1-6 Single Residence ) R1-6 One Family Residential  R1-6 SHE, 6,000 sq. ft/unit R1-6 SF, 6,000 sq.ft min.
TCR-1~ Town Center, Single Family RO Residence/Office R-O Res. Office
Multiple Family Residential |  0.25% 45* = s0* R-2 g’f/"’ Duplex MF-1 Medium Density R-2 - -Restricted Multiple Resid. R-2 Multi-Family Residential - R-2 2 Family Residence R2 MF, 4,000 sq.ft/unit
R R-3" 2 Multi-Family, Apartments MF-2 Multi-Family R-3 Limited Multiple Resid. R-3R Multi-Family Restricted = 'R-3 Multiple Family, Residential R-3 MF, 3,000 sq.ft/unit
R4 y Multi-Family, General MF-3 High Density R-4 General Multiple Resid. R-3 Multi-Family Limited R4 Maultiple Family, Residential R-4 MF, 1,500 sq.ft /unit
RS 5 Townhouse Residential S : R4 Multi-Family General ~ R-5 Maltiple Family, Residential R-4A MF, 1,000 sq.ft/unit
’ . _ R-Th Townhouse : : R-5 MF, 1,000 sq.ft/unit
MH 60 Mobxle Home MH-1 Mobile Homes TCR-2 TC, Restricted Multi-Res. RMH Mobile Home Residence MHER Manufactured Housing, Resid. CP/BP Business Park =
CTP Commercial Trailer Park TCR-3 TC, General Res. MHS Manufactured Housing Subd. : R-H Resort District
< : - TP Trailer Park :
Industrial: 0.15% 55 60* I-1 - Garden Type Industrial M-1 . Limited Industrial 11 Light Industrial . i IND PARK Industrial Park
N 1.2 Light Industrial I-1 Light Industrial 12 General Industrial 1-2 Li;%hl Industrial A-1 Light Industrial
- : 1-3 General Industrial 1-2 General Industrial M-2 eneral Industrial 13 Heavy Industrial 13 Heavy Industrial A2 Heavy Industrial
Commercial :- -0, 1';\ 80* 75¢* C-1 . Light Commercial C-1 - Neighborhood Commercial C-1 Neighborhood Comm. CCR Convenience Commercial - C-1 Neighborhood Commercial C-1 Neighborhood Commercial
e c-2 . General Commercial Cc-2 Community Commereial C-2 Limited Comm. C-1 Neighborhood Commereial C-2 Intermediate Commercial C-2 Intermediate Commercial
c-3 .. Central Commercial c-3 Regional Commercial c3 General Comm. C-2 General Commercial C3 General Commereial C-3 General Commercial
RS : Residential Services Qs Office-Sercives CCD Central Comm. District Cc-0 Commercial Office ' C-0 Commerecial Office
RCC Residential Conveniences TCC TC,High Intensity Mixed Use ; HR High Rise District
‘ TCB-1 TC, Limited Comm/General Manufacturing
TCB-2 TC, General Comm/ Light Manufacturmg
MISCELLANEOUS CATEGORIES: These zoning units should be evaluated on a case by case basis, - . [ _ : .
PAD Planned Area Development PAD Planned Area Development s Private School - PD qunned Development Overlay PAD Planned Area Development -
PSC-1° Planned Neighborhood Shopping : : T B
" PSC-2 . Planned Shopping Center Ccs Plenned Shopping Center PSC Planned Shopping Center
1B Industrial Buffer o
PCO Planned C Offices PEP Planned Employment Park ;
- ‘ PF Public Facilities su Spécial Uses
sC Sexﬁor Citizen Overlay PCD Planned Community Development
NOTES - : _ NUP Neighborhood Plan of Development
* These values have been selected to fit many typn:al settings in Maricopa County. . ’ RUP Residential Plan of Development
However, the engineer/hydrologist should ALWAYS evaluate the specific cu'cumstances m any particular ) ) : - TP Incdustrial Plan of Development
watershed for hydrological variations from these typical values. ] : R.O.W. Right of Way
P-1 Parking, Open
*¢ RTIMP = Percent Effective Impervious Area, Including R.O.W. P2 Parking, Structures
** Percent Veg. Cover = Percent vegetation cover for pervious area only

\ D.G Dwelling Group

January 1, 1995
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‘Rainfall Losses Hydrologic Design Manual
for Maricopa County

» . hydl'aUHC conductivity atnatural saturation (XKSAT) ltoKsin : tﬁon 4 ’ S
? wetnng front capillary suction (PSIF) equal to ¥in Equatxon 4, 1 and L

»  volumetric soil moisture deficit at the start of rainfall (D’I'HBTA) equal to - :
0 in Equation 4.1.

Thethree infiltration parametersare functions of soil characteristics, ground surface
characteristics, and land management practices. The soil characteristics of interest
are particle size distribution (soil texture), organic matter, and bulk density. The
primary soil surface characteristics are vegetation canopy cover, ground cover, and
soil crusting. The land management practices are identified as various tillages as
they result in changes to soil porosity.

Values of Green and Ampt equation parameters as a function of soil characteristics
alone (bare ground condition) have been obtained from published reports (Rawls
and others, 1983; Rawls and Brakensiek, 1983), and average values of XKSAT and
PSIF for each of the soil texture classes are shown in Columns (2) and (3) of Table
4.2. The values of XKSAT and PSIF from Table 4.2 should be used if general soil
texture classification of the drainage area is available. References used to create
Table 4.2 can be found in the Documentation Manual.

Table 4.2
Green and Ampt Loss Rate Parameter Values for Bare Ground -
~ Soll Texture XKSAT PSIF DTHETA'
Classification |inches/hour| Inches Dry | Normal |Saturated

4] (2) (3 (4) (5) (6)
sand 4.6 1.9 0.35 0.30 0
loamy sand 12 24 0.35 0.30 0
sandy loam 0.40 4.3 0.35 0.25 =0
loam .| . 025 |- 35 0.35 0.25 0
silty loam 0.15 6.6 0.40 0.25 0
silt . 0.10 7.5 0.35 0.15 0
sandy clay loam 0.06 8.6 0.25 0.15 0
clay loam 0.04 8.2 025 - | 0.15 0
silty clay loam ’ 0.04 10.8 0.30 0.15 0
sandy clay 0.02 9.4 0.20 0.10 0
silty clay 0.02 11.5 0.20 0.10 0
clay 0.01 12.4 0.15 0.05 0 -

! Selection of DTHETA:
Dry = Nonirrigated lands, such as desert and rangeland;
Normal = Irrigated lawn, turf, and permanent pasture;
Saturated = Irrigated agricultural land.
Frae S S s Ptembe” o




Ralnfall Losses ’ Hydrologic Design Manual

for Maricopa Cqunty_f.

Table 4.1
Surface Retention Loss for
'Varlous Land Surfaces in Maricopa County

Surface Retention

Land-use and/or Loss
Surface Cover : 1A, Inches
(1 (2
Natural '
Desert and rangeland, flat slope 0.35
Hillslopes, Sonoran Desert 0.15
Mountain, with vegetated surface 0.25
Developed (Residential and Commercial) _
Lawn and turf 0.20
Desert landscape ' 0.10
Pavement 0.05
Agricultural
Tilled fields and |mgated pasture ] 0.50

Infiltration can be controlled by percolation if the soil does not have a sustained
drainage capacity to provide access for more infiltrated water. However, before
percolation can be assumed to restrict infiltration for the design rainfalls being
considered in Maricopa County, the extent by which percolation can restrict infiltra-
tion of rainfall should be carefully evaluated. SCS soil scientists have deﬁned
hydrologic soil group D as:

“Soils having very slow infiltration rates when thoroughly wetted and consist-
ing chiefly of clay soils with a high swelling potential, soils with a permanent
high water table, soils with a claypan or clay layer at or near the surface, and
shallow soils over nearly impervious material.”

This definition indicates that hydrologic soil groups A, B, or C could be classified
as Dif a near impervious strata of clay, caliche, or rock is beneath them. When these
soils are considered inregard to long-duration rainfalls (the design events formany
parts of the United States) this definition may be valid. However, when considered
for short-duration and relatively small design rainfall depths in Maricopa County,
this definition could result in underestimation of the rainfall losses. This is because
evena relatively shallow horizon of soil overlaying an impervious layer still has the
ability to store a significant amount of infiltrated ramfall

For example, consider the situation where only 4 inches of soil covers an impervious
layer. If the effective porosity is 0.30, then 1.2 inches (4 inches x 0.30) of water can
be infiltrated and stored in the shallow soil horizon. For design rainfalls in Maricopa
County, this represents a significant storage volume for infiltrated rainfall and so
when developing loss rate parameters for areas of Maricopa County that contain
significant areas classified as hydrologic soil group D, the reason for that classifica-
tion should be determined. ~

a2
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Recommend Methods for Estimating

Rainfall Losses
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Figure 44
Effect of Vegetation Cover on Hydraulic Conductivity
For Hydraulic Soil Groups B, C, and D, and for al] Soil Textures
other than Sand and Loamy Sand

on canopy cover for trees and shrubs. ‘Note that this correction can be applied only to
soils other than sand and loamy sand. ; '

The influence of tillage results in a change in total porosity and therefore a need to

modify the three Green Ampt equation infiltration parameters. The effect of tillage -

systems on soil porosity and the corresponding changes to hydraulic conductivity, wetting

front capillary suction, and water retention is available (Rawls and Brakensiek, 1983).-
Although this information is available, it is not presented in this manual, nor is it
recommended that these adjustments be made to the infiltration parameters for design -

purpose use in Maricopa County, because for most flood estimation purposes it cannot be
assumed that the soil will be in any particular state of tillage at the time of storm
occurrence and therefore the base condition infiltration parameters, as presented. should
be used for flood estimation purposes. However, appropriate adjustments to the
infiltration parameters can be made, as necessary, for special flood studies such as
reconstitution of storm events.

-
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Agulla-Carefree Loss Rate Parameters, continued

September 1, 1990

Page7of9
Fragments ‘ XKSAT/ IL(in) | IL(In)
Map U.S.D.A. Soil Texture >0.0074 Textural Class CNSTL | PSIF |DTHETA|DTHETA| (Dry) [(Normal)
Unit# | Soll Name {Control Horizon) mm, % |Clay, % . (Appendix) (in/hr) | (in) (Dry) |(Normal){ (Top Horlzon) | H.S.G.
88 Mohave Clay Loam (2-20) 25 215 Loam 025 | 35 0.35 0.25 .06 05~ B
Guest Clay Loam (0-2) 20 35 Clay Loam 0.04 8.2 0.25 0.15 05 0.4 D
| 89 Mohave Clay Loam (2-20) 25 275 | Lloam 0.25 35 0.35 0.25 06 | o5 B
} TresHermanos | Gravelly Loam (0-2) 40 175 Loam 025 | 35 0.35 0.25 0.6 05 B
!
I |90 Momoli Gravelly Sandy Loam (0-3) 75 15 Sandy Loam 0.40 43 0.35 0.25 0.7 .- 06 B
0 {9192 |Momol Very Gravelly Loam(1-60) 775 |15 |sandyloam 040 | 43 | o35 | 02 | o7 | 06 | B
< Cartizo ~ | Very Gravelly Sandy Loam (0-11) 85 10 Loamy Sand 120 24 0.35 030 08 08 A
93,94 | Nickel Gravelly Loam (1-10) . 65 15 Sandy Loam 0.40 4.3 0.35 0.25 07 06 B
Cave Loam (1-14) 50 125 ° | Loam 0.25 35 0.35 0.25 - 0.6 0.5 - D*
95 Ohaco Clay (2-27) 215 40 Clay Loam 004 | 82 0.25 0.15 05 04 c
96,97 | Pinaleno Gravelly Clay Loam (1-12) 60 35 Sandy Clay Loam 0.06 86 0.25 0.15 0.6 05 B
Tres Hermanos | Very Gravelly Clay Loam (2-22) 415 25 Sandy Clay Loam 0.06 8.6 0.25 0.15 06 05 | .B*
98,99 | Pinamt Very Gravelly Sandy Clay Loam (1-28) 76.25 2375 | Sandy Clay Loam 0.06 86 0.25 0.15 05 . ’0.4 S B*
Tremant Gravelly Loam {0-5) ' 65 {15 Sandy Loam 0.40 43 0.35 0.25 07 ) 06 B
100 Quilotosa Extremely Gravelly Loam (2-14) 88.75 1125 | LoamySand 1.20 24 0.35 0.30 ; 08 = 08 D
Vaiva Very Gravelly Loam (0-3) 875 125 Sandy Loam 0.40 43 0.35 0.25 g7 =108 D
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Aguila-Carefree Loss Rate Parameters, continued

‘Page8of9
Fragments XKSAT/ iL{in) | iL(in)

Map U.S.D.A. Soll Texture >0.0074 Textural Class CNSTL| PSIF |DTHETA|DTHETA| (Dry) |(Normal}| "
Unit# | Soll Name (Control Horlzon) mm, % |Clay, % (Appendix) {in/hr) (in) (Dry) |{(Normal)i (Top Horizon) | H.S.G.
101, 102 | Rillito Loam (0-24) . 515 14 Sandy Loam 0.40 43 0.35 0.25 0.7 06 B

Rillito Gravelly Loam (0-14) 60 14 Sandy Loam 040 | 43 0.35 0.25 0.7 0.6 B-
103 Gachado Very Gravelly Sandy Clay Loam (1-7) 71375 26.25 | Sandy Clay Loam 0.06 8.6 0.25 0.15 06 05 D
104, 105 | Lehmans Very Gravelly Clay Loam (0-2) 70 30 Sandy Clay Loam 0.06 8.6 0.25 0.15 0.6 05 D*
106, 107 | Sal Very Gravelly Clay Loam (2-20) nis 21.75 | Sandy Clay Loam 0.06 8.6 0.25 0.15 06 05 | . D*
Cipriano Very Gravelly Sandy Loam (0-20) 725 20 Sandy Loam 0.40 43 0.35 0.25 07 - 06 .| D%
108, 109 | Schenco Very Channery Loam (2-11) 70 ‘21 | Sandy Clay Loam 0.06 86 0.25 0.15 06 05 | D"
110 Sun City Clay Loam (1-9) 4 |30 | Sandy Clay Loam 0.06 86 0.25 0.15 06 - 05 1D
Cipriano Very Gravelly Loam (0-6) 725 20 Sandy Loam 0.40 43 0.35 025 | o7 | 06 | D
112, Tremant Gravelly Sandy Loam (0-9) 65 15 Sandy Loam 0.40 43 0.35 0.25 07 . 06 - B .
113,114 : (R
115 Tremant Gravelly Sandy Loam (0-9) 65 15 Sandy Loam 0.40 3.5 0.35 0.25 07~ 06 | 'B
Antho Sandy Loam {0-3) 65 10 Sandy Loam 040 | 43 0.35 0.25 07 . 0.6 B
116, 117 | Tremant Clay Loam (2-26) 45 325 Sandy Clay Loam 0.06 8.6 025 | o015 0.6 T 05 B
Gunsight Very Gravelly Sandy Loam (0-10) 85 125 Loamy Sand 1.20 24 - 0.35 0.30 08 | 08 B
Rillito Gravelly Loam (2-60) 55 20. Sandy Loam 0.40 43 0.35 0.25 07 |- 06 B

September 1, 1990
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Eastern Maricopa/Noithern Pinal Counties Loss Rate Parameters

Fragments XKSAT/ ‘ IL (in) IL (in)
Map U.S.D.A. Soll Texture »0.0074 ‘ Textural Class CNSTL | PSIF [DTHETA{DTHETA| (Dry) |(Normal)| .
Symbol | Soll Name {Control Horizon) mm, % |Clay, % {Appendix) (in/hr) | (in) (Dry) |(Normal)| (Top Horizon) | H:S.G.
Al, Ag Agault Loam (0-27) 45 - Loam 0.25 35 0.35 0.25 0.6 05 . 8
Am Affuvial Land Gravelly Sand (0-60) 5510100 - Loamy Sand 1.20 24 0.35 0.30 08" 08 -1 A
AnA, AnB, | Antho Sandy Loam, Gravelly Sandy Loam 725 9 Sandy Loam 0.40 4.3 - 035 0.25 07 06 [ B
AoB {0-46) ' ' S ;
Av Avondale Clay Loam (0-13) 25 - Clay Loam - 0.04 8.2 0.25 0.15 0.5 04 LB
Ca, Cb Carrizo | Fine Sandy Loam, (0-15) & Gravelly 575 - Sandy Loam 040 .| 43 : 0.35 030 0.7 1 067 A"
Loamy Sand e , L

Cc Cashion Clay (0-28) 10 = Clay 0.01 124 0.15 0.05 0.3 02 . | Cc*
CeC Cavelt Gravelly Loam (0-10) 50 - Loam 0.25 35 0.35 025 0.6 05 - D
Co Contine Clay Loam (0-12) 30 - Clay Loam 0.04 8.2 - 025 0.15 05 04 (o
Es Estrella Loam {0-26). 35 - Loam 0.25 35 0.35 025 06 105 |- B..
Gf,Gm Gilman Loam (0-13) 215 - Loam" - 0.25 35 0.35 0.25 0.6 05 | B
Gn Glenbar Clay Loam (0-14) 15 - | SityLoam 0.15 6.6 0.40 025 | 08 |- 07 | B
Gr Gravslly Very Gravelly Sandy Loam & Loam - 90 — | Loamy Sand 1.20 24 0.35 0.30 08 08 A

Alluvialland | Sand (0-60) ' e : ‘ , BTN ERR
LeA, LaB, | Laveen Loam (0-14) 30 - Silty Loam 0.15 6.6 0.40 0.25 08 [ 077 {°B
LeA ‘ ’ o ' e '

September 1, 1990




Eastern Maricopa/Northern Pinal Counties Loss Rate Parénieters, éohilnued

. Page2o0f2
Fragments XKSAT/ IL{in) { IL(in)
Map U.S.D.A. Soll Texture >0.0074 ~ Textural Class CNSTL{ PSIF |DTHETA[DTHETA| (Dry) |(Normal)!|
Symbol | Soill Name {Control Horlizon) mm, % |Clay, % ~ (Appendix) {in/hr) | (in) (Dry) [(Normal){ (Top Horlzon) | H.S.G.
Mo, Mv Mohall Loam (0-15) 40 21 Loam 0.25 35 0.35 0.25 06 0.5 B
Pm Pimer Clay Loam (0-15) 15 - Clay Loam 0.04 8.2 0.25 0.15 0.5 0.4 B*
PnA, PnC | Pinal Gravelly Loam (0-5) 50 - Loam 0.25 35 0.35 0.25 0.6 0.5 D*
. | Po Pinal Vasiant | Loam (0-9) ' 45 - Loam 0.25 35 0.35 0.25 0.6 05 C
al PvA, PvC - | Pinamt Gravelly Loam {0-13) : 85 - Sandy Loam 0.40 43 035 0.25 0.7 0.6 B
‘ X |RI1A,R1b | Rillito Gravelly Loam (0-13) ' 62.5 - Sandy Loam 0.40 43 0.35 0.25 07 | 06 B
Ro, Ru Rock Land 50 - 70% Rock Outcrop, Shallow - - Use Sandy Loam For Pervious 0.40 43 0.35 0.25 0.7 06 B
Areas of Clay Loam, Sandy Loam, Areas '
and Gravelly Loam.
B Tremant Gravelly Sandy Clay Loam (1-15) 60 - Sandy Clay Loam 006 | 86 0.25 0.15 06 .| 05 B
T Trix Clay Loam (0-14) , 15 - Silty Clay Loam - 0.04 108 0.30 0.15 06::1.4058 B*
Va Valencia Sandy Loam (0-13) N — | SandyLoam 0.40 ‘| 43 0.35 0.25 07 -].7 06 B
Ve Vecont Clay (0-14) 15 48 |Clay . 0.01 124 0.15 0.05 03 02 |.-C
vi Vint Loamy Fine Sand (0-12) 80 - | LoamySand 120 | 24 0.35 63 | o8 | 08 B

» WARNING: Hydroiogic soil group does not accurately represent soil texture characteristics. Check soil description for rock ’
" outcrop, cemented hardpan, soil group associalians, percent course fraction, elc.

September 1, 1990
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LOSS PARAMETERS FOR SUBBASIN: SB10

P S T T 7]
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XKEAT
Map Unit  AREA % Area XKSAT % Rock
Sq.Miles Outerop
98 0.017 54.8 0.37 0
10 0.003 9.7 0.13 0
115 0.011 35.5 0.39 0

TOTAL = 0.03t Sq.Miles XKSAT = 0.34 %Rock = 0

DTHETA
Dry = 0.33 PSIF = 4.30
Norgal = 0.2%
et = 0.00
LAND USE
'LAND USE X Area DTHETA  %Veg. RTIMPY IA Kn Kb Kb
Sq.Miles Type tondition cover in, Type
0.031 M.D.R. 100.  NORMAL 30 30 0.25 Min 0.03
0.031 = Total frea fvg. = 50 304 0.250
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.49

IMPERVIOUS AREA: URBAN @ 100 X effective = 30
ROCK DUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 30

INPUT VALUES FOR MCUHP1 PROGRAM

GUBBASIN Area Llength Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.ai, @i ft/ai in. , adj. %

S 0.031 0.390 0.032 87.0 0.25 0.25 4.30 0.49 30

A-15



LOSS PARAMETERS FOR SUBBASIN: 5B24

frmasserrsronmem
SEZSSIsSsSsx=ss==scs

XKSAT
Map Unit  AREA % frea 1KSAT % Rock
Sq.Miles Outcrop
98 0.135 79.9 0.37 0
110 0.011 6.5 0.13 0
112 0.023 13.6 0.37 0

TOTAL = 0.14% Sq.Miles XKSAT = 0.35 YRack = 0

DTHETA
Dry = 0.35 PSIF = 4.25
Normal = 0.25
Wet = 0.00
LAND USE
LAND USE "% Area DTHETR  %Veq. RTIMPY IA Kn Kb . Kb
Sq.Miles Type condition cover in. Type
0.002 INST.RLG 1.2 NORMAL 50 10 0.15 Mia 0.04
0.005 L.D.R. 2.9  NORMAL 30 i 030 Hin 0.04
0.163 VACANT 93.9 DRY 30 0 0.25 Low 0.05
0.170 = Total Area fivg, = 3 0% 0,230
PERCENT OF SUBBASIN DRY = 94,0 %
NORMAL = 4.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35

SUBBASIN XKSAT ADJUSTED FOR VEB. = 0.43
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK QUTCROP @ 100 X effective = ¢

% EFFECTIVE IMP. = 0

INPUT VALUES FOR MCUHP1 PROGRAM

£ IN Area length Kb Slope IR DTHETA PSIF XKSAT RTIMP
sq.pi. @i ft/ai in. adj. %

5824 0.169 0.840 0.051 74.0 0.25 0.35 4.25 0.43 0 -

A -l
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XKSAT
Map Unit  AREA % Area YKSAT % Rock
Sq.Miles Outcrop
110 0.139 81.8 0.13 0
115 0.031 18.2 0.39 0

TOTAL = 0.170 Sq.Miles XKSAT = 0.16 %Rock = 0

DTHETA
Dry = 0.37 PSIF = §.80
Norgal = 0.23
Hat = 0.00
LAND USE
A LAND USE X Area DTHETA  %Veg. RTIMPE 1A Kn kKb - Kb
Miles Type condition cover in, Type
0.021 VACANT 12.4 DRY 30 0 025 Low 0.06
0.013 INST RLE 7.6 NORMAL 30 10 0.15 Hin 0.03
0.136 L.D.R. 80.0 - NORMAL 30 0,30 Min 0.03
0.170 = Total Area fvg. = &7 2 0,280
PERCENT OF SUBBASIN IRY = 12,0 %
' NORMAL = 88.0 %

WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.27
EUBBASIN XKSAT ADJUSTED FOR VEG. = 0.23

IMPERVIOUS AREA: URBAN @ 100 % effective = 2
ROCK OUTCROP @ 100 % effective = 0

X EFFECTIVE IMP. = 2

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Llength Kb Slope IA DTHETA PSIF XKSAT RTIMP
' sq.mi. @i, ft/ai in. adj, %

5B16 0.170 0.960 0,030 75.0 0.28 0.27 5.80 0.23 2

A-11




| L0SS PARMYETERS FOR SUBBASIN: S18
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XKSAT

Map Unit  AREA % fArea XKBAT % Rock
Sg.Miles Dutcrop

110 0,005  100.  0.13 0

TOTAL = 0.005 Sq.Miles XKSAT = 0.13 ¥Rack = 0

DTHETA
Dry = 0.38 PSIF = .40
Normal = 0.2
Het = 0.00
LAND USE
AREA LAND USE % Area DTHETA  ¥Veg. RTIMPY 1A ~ Kn Kb Kb
.iles Type condition cover in. Type
0.005 LR, 100,  NORWAL S0 1 0.30 Min 0,04
0.005 = Total Area C Avg. = 50 1% 0.300
PERCENT OF SUBBASIN DRY = 0.0%

NORMAL = 100. %

WET=  0.0%

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.21
SUBBASIN XKSAT ADJUSTED FOR VEB. = 0.19

IMPERVIOUS AREA: URBAN € 100 % effective = 1
ROCK QUTCROP @ 100 % effective = 0

% EFFECTIVE INP. = 1

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN  Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.ei. @i, ft/ai in. adj. %

§B18 0.005 0.450 0.037 47.0 0.30 0.21 &.80 0.19 1

A -9
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XKSAT
Map Unit AREA % Area  XKSAT % Rock
Sq.Miles Qutcrop
115 0.020 57.1 0.39 0 .
110 0.015 42.9 0.13 0

TOTAL = 0.035 Sq.Miles XKSAT = 0.24 Y%Rock = 0

Dry = 0.35 PSIF = 4,90
Normal = 0.25
Wet = 0.00
LAND LSE
,A LAND USE % Area DTHETA %Veq. RTIMPY IA  Kn Kb Kb
q.Miles Type _ condition cover in. Type
0.009 VACANT  25.0 DAY 0 0 0.5 Low 0.07
0.002 GOLF CRS 5.6 NORMAL 80 0 0.25 Low 0.08
0.025 L.D.R.  &9.4 NORMAL 50 15 0.30 Min 0.03
0.036 = Tatal Area Avg. = 46 10X 0.280
PERCENT OF SUBBASIN DRY = 25.0 %

NORMAL = 75.0 %

WET= 0,04
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.28 -

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.34

IMPERVIOUS AREA:  LRBAN @ 100 % effective = 10
ROCK QUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 10

INPUT VALLES FOR MCUHP1 PROGRAM

SIN Area Llength Kb Slope IA DTHETA PSIF XKSAT RTINP
sq.pi. @i, ft/ai in. adj. %

5B30 0.035 0.520 0.040 33.0 0.28 0.28 4,90 034 10

A -\9




LUSS PRAETERS FOR SUBBASIN: SB42

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

Soil Survey Used Aquila/Carefree

XKSAT
Map Unit  AREA % Area XKSAT % Rock
Sq.Miles Oufcrap
101 0.009 4.9 0.28 0
110 0.018 9.9 0.13 0
115 0.155 85.2 0.39 0

TOTAL = = 0.182 Sq.Miles XKSAT = 0.34 %Rock = 0

DTHETA
Dry = 0.35 PSIF = 4.30
Noreal = 0.23
Het = 0.00
LAND USE
LAND USE % Area DTHETA %Veq. RTIMP% IA  Kn Kb Kb
Sq.Miles Type condition cover in. . Type
0.03t HD.R.  17.1 NRMAL 50 40 0,25 Min 0.03
0.015 VACANT 8.3 DRY 30 0 0.25 Low 0,07
0.010 INST PFC 5.5  NORMAL 50 55 0.15 Min 0.03
0.125 GOLF CRS  69.1 NORMAL 80 0 0.25 Low 0.03
0.181 = Total Area Avg. = 71 105 0.240
PERCENT OF SUBBASIN IRY = 8.0%
‘ ’ NORMAL = 92.0 %
WET = 0.0%

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.2
SUBBASIN XKSAT ADIUSTED FOR VEB. = 0.57

IMPERVIOUS AREA: URBAN @ 100 % effective = {0
ROCK QUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 10

INPUT VALUES FOR MCUHPL PROGRAM

SIN  Area Llength Kb Slope IA DTHETA PSIF XKSAT RTIMP
sg.ai. @i, ft/mi  in. adj. %

5842 0.182 0.810 0.046 44.0 0.24 0.26 4,30 0.57 10

A-20
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XKSAT
Map Unit AREA % Area  XKSAT % Rock
Sq.Miles Qutcrop
LAB 0.003 4.9 0.25 0
PNC 0.049  B80.3 0.40 0
PNC 0.009  14.8 0.40 0
TOTAL = 0.061 Sq.Miles XKGAT = 0.39 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.00
Normal = 0.25
Wet = 0.00
LAND USE
A LAND USE % Area DTHETA  %Veg. RTINPY IA  Kn Kb
Sq.Miles Type condition caver _in. Type
0.053 VACANT 88,3 DAY 0 025 Low 0.06
0.001 L.1.C. 1.7 NRMAL 75 55 0.10 Min 0.04
0.006 M.D.R.  10.0 NRMAL 50 30 0.25 Min 0.04
0.060 = Total fArea fivg. = 32 4 0,250
PERCENT OF SUBBASIN DRY = 88.0 %
- NORMAL = 12,0 %
WET= 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34
SUBBASIN XKSAT ADJUSTED FOR VEG. =  0.49
IMPERVIOUS AREA: URBAN @ 100 % effective = 4
ROCK DUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 4

INPUT VALUES FOR MCUHP! PROGRAM

.SIN frea Llength Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.0i. ai, ft/ai in. adj. %

5B52 0.061 0.390 0.055 56.0 0.25 0.38 4.00 0.49 4

A -2\




XKSAT
Map Unit  AREA % Area  XKSAT % Rock

Sq.Miles Outcrop
LAB 0.008 242 0.25 0 :
PN 0.025  75.8 0.40 0

TOTAL = 0.033 Sq.Miles XKSAT = 0.356 %Rock = 0

DTHETA

Dry = 0.35 PSIF = 4.20

Normal =  0.25

Wet = 0.00

LAND USE

LAND USE % Area DTHETA %Veg. RTINPX IA  Kn Kb Kb
Hiles Type » condition cover in. . -Type

0.002 L.I.C. 62 NRMAL 75 55 0.10 Min 0.04

0.014 H.D.R. 438 NORMAL 50 10 0.25 Min 0.03

0.011 LT.INDST 344 NORMAL 40 55  0.15 Min 0.03

0.001 M.D.R. 3.1 NORMAL 0 4 0.25 Min 0.04

0.004 INST.RLG 12,5  NORMAL 5 45 0,15 Min 0.04

0.032 = Total Area fvg. = 53 34%  0.190

PERCENT OF SUBBASIN CORY= 0.0% SR : e S :
NORMAL = 100, % ’ R R
WET = 0.0 % o 3

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

SUBBASIN XKSAT ADIUSTED FOR VEG. = 0.53

IMPERVIOUS AREA: 'URBAN @ 100 % effective = 34

ROCK QUTCROP @ 100 % effective = 0 -

% EFFECTIVE INP. = 34

INPUT VALUES FOR MCUHP1 PROGRAM

ASIN  Area length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. @i, ft/ai in. adj. %

5854 0.033 0.250 0.032 352.0 0.1%9 0.25 4.20 0.53 34 H _22



YKBAY
Map Unit  AREA % Area XKSAT % Rock
8q.Miles Qutcrap
LAA 0.104 48.0 0.25 0
LAB 0.049 32.0 0.25 0

TOTAL = 0.133 Sq.Miles XKSAT = 0.25 ¥%Rock = 0

DTHETA
Dry = 0.33 PSIF = 4.80
Norgal = 0.23
Wet = 0.00
LAND USE
W LAND USE X Area DTHETA  %Veq. RTIMPY IA Kn Kb Kb -
Wiles Type condition cover ©in Type ~
0.024 GOLF £RS  15.7 NORMAL 80 0 0.25 Low 0.06
0.024 H.D.R. 15.7  NORMAL 30 20 0.2 Hin 0.03
0.105 AV PARK  48.6 NORMAL 30 & 0.1 Min 0.03
0.133 = Total Area Avg. = 58 444 0.180
FERCENT OF SUBBASIN DRY = 0.0 %4
‘ NORMAL = 100. %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEB. = 0.38

IMPERVIOUS AREA: URBAN & 100 % effective = 44
ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE INP, = 44

INPUT VALUES FOR MCUHPY PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sgq.mi. mi. ft/ai in. adj. %

5B&0 0.153 0.570 0.031 44.0 0.18 0.25 4.80 0,38 44

A-13
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XKSAT
Map Unit  AREA % Area  XKSAT % Rock
Sq.Miles Outcrop

e 0.040  55.4 0.25 0
LAB 0.005 6.9 . 0.25 0
PNC 0.027  37.5 0,40 0

TOTAL = 0.072 Sq.Miles XKSAT = 0.30 %Rock = 0
DTHETA

Dry = 0.35 PSIF = 4.50

Normal =  0.25

Wet = 0.00

LAND USE % Area DTHETA

eg. RTIMPK IA - Kn Kb - Kb

Sq.Miles Type condition cover i Type
0.006 INST.RLE 8.3 NORMAL 50 & - 0.15 Min 0.04
0.066 RV PARK  "91.7  NORMAL 50 & 0.15 Min 0.03
0.072 = Total Area fvg. = 30 A0%  0.150
PERCENT OF SUBBASIN DRY =~ 0.0%
‘ " NDRMAL = 100. %
WET =

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.43

LRBAN @ 100 % effective = &40
ROCK CUTCROP & 100 % effective = 0

IMPERVIOUS AREA:

% EFFECTIVE IMP. = &0

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area length Kb Slape IA DTHETA PSIF XKSAT RTIMP
' sq.mi. @i, ft/mi in, adj. %

§B42 0.072 0,520 0.030 48.0 0.15 0.25 4.50 0.43 &0

A - 24




XKSAT

Map Unit  AREA % Area XKSAT % Rock
Sq.Miles " Outcrop

WA 0.0%8 100,  0.25 0

TOTAL = 0.098 Sq.Miles XKSAT = 0,23 %Rock = 0

DTHETA
Dry = 0.35 PSIF = 4,80
Normal = 0.25
Wet = 0.00
LAND USE
EA LAND USE % Area DTHETA  W%Veg. RTIMPX 1A Kn Kb Kb
lilas Type condition cover in, "~ Type
0.015 INST PFC  15.3  NORMAL 50 5  0.15 ‘Min 0.03
0.027 VACANT ~ 27.5 DRY 0 0 0.25 Low 0.06
0.023 L.I.C.  23.5 NORMAL 75 5 0,10 Min  0.03
0.033 CITRUS F 33.7  WET 85 0 0.5 Low 0.06
0.098 = Total Area fivg. = 51 19% 0,280
PERCENT OF SUBBASIN DRY = 28.0 %
. o NORMAL = 39.0 %
WET = 34.0%
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.20
SUBBASIN XKSAT ADJUSTED FOR VEB. = 0.3
INPERVIOUS AREA: URBAN @ 100 % effective = 19

ROCK QUTCROP @ 100 ¥ effactive = O

% EFFECTIVE IMP, = 19

INPUT VALUES FOR MCUHP1 PROGRAM

BRASIN  Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.ei. mi. ft/ai in. adi, %

SB76 0.098 0.990 0.045 43.0 0.28 0.20 4.80 0.3 19
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LSS PARAMETERS FOR SUBBASIN: 5880

e o o e o e
SSSSBIIRS[=I3322

XKSAT

Map Unit  AREA % Area SKSAT % Rock
Sq.Miles Outcrop

W 0.3 100, 0.25 0

TOTAL = 0.636 Sq.Miles XKSAT = 0.25 YRock = ©

DTHETA

Dry = 0.35 PSIF = 4.80

Normal = 0.25

Wet = 0.00

LAND USE
GREA LAND USE % Area DTHETA Veg. RTIMP% 1o Kn Kb Kb

iles Type condition caver in. Type

0.123 VACANT 19.3 DRY 0 0 025 - L@ 0.05
0.037 INST.PFE 5.8 NORMAL 30 80 - 0.135 CHin 0,03
0.466 AIRPORT  73.3 DRY 0 25~ 0.15 Low 0.05
0.010 BGEN,IND 1.6 DRY 60 0.15 Min 0.03
0.63 = Total Area Avg. = 1 288 0.170

PERCENT OF SUBBASIN DRY = 94.0 %
' NORMAL = 6.0 %

WET = . 0.0%
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34
SUBBASIN XKSAT ADJUSTED FOR VEB. = 0.22

INPERVIOUS AREA: URBAN @ 100 % effective = 24
ROCK GUTCROP @ 100 % effgctive = 0

% EFFECTIVE INWP. = 24

INPUT VALUES FOR MCUHP1 PROGRAM

SIN Area Llength Kb Slope IA DTHETA PSIF XKSAT RTINP
sq.ei,  ai, ft/mi in, adj, &

5880 0.636 1;090 0.043 27.0 0.17 0.3%4 480 0.22 24

A -2l




LT TR e s s R e e, K

o 2n oo o 2 o g e
-+

XKSAT

Map Unit  AREA % Area  XKSAT % Rock
Sq.Miles Outerop

LA 0.197 100, 0.25 0

TOTAL = 0.197 Sq.Miles XKSAT = 0.25 %Rock = ¢

DTHETA
Dry = 0.35 PSIF = 4,80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA  %Veg. RTIMPY IA Kn Kb Kb
iles Type condition cover in, Type
0.044 LT.INDST 22.3 -DRY & - 53 - 0.15 Min 0.03
0.153 VACANT 77.7  DRY 0 0 0.25 - low 0,05
0.197 = Total Area fvg. = 7 124 0.230
PERCENT OF SUBBASIN BRY =  100. X%
NORMAL = 0.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35
SUBBASIN XKSAT ADJUSTED FOR VEG. =  0.24

IMPERVIOUS AREA: URBAN @ 100 X effective = 12
~ ROCK QUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 12

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN  Area Length >Kb Slope IA DTHETA PSIF XKSAT RTINP
sq.mi. ai. ft/mi in. adi, %

" 0.197 1.110 0.046 34.0 0.23 0,35 4.80 0.24 12
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 L0SS PORAYETERS FOR SUBBASIN: SB92

¥KSAT

Map Unit  AREA % Area XKSAT % Rock
Sq.Miles Outcrop

LA 0.043 100, 0.25 0

TOTAL = 0.043 Sg.Miles XKSAT = 0.25 ¥Rock = ¢
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = ~ 0.25
Het = 0.00
LAND USE
AREA LAND USE % Area DTHETA  %Veq. RTIMPE IA Kn Kb Kb
’liles Type condition cover in. Type
0033 CITRUS F- 78.6 WET 83 0 0.3 low 0.06
0.009 LT INDST 21.4 - DRY &0 20 - 0.15 fin 0.04
0.042 = Total Area fivg. = 8l 44 0.430
PERCENT OF SUBBASIN PRY = 21.0 %
NORMAL = 0.0 %
WET = 79.0%

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.07
SUBBASIN XKSAT ADJUSTED FOR VEG, = 0.45

100 ¥ effective = 4
100 ¥ effective = 0

URBAN @
ROCK GUTCROP @

IMPERVIOUS AREA:

% EFFECTIVE IMP. = 4

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slape IA DTHETA PSIF XKSAT RTIMP

sg.mi.  mi. ft/ei in.

adj.

%

0.043 0.250 0.054

'

8.0 0.43 0.07 4.80 0.45

4
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XKGAT
Map Unit  AREA % Area XKSAT % Rock
Sq.Miles Outcrop
L 0.015 554 0.25 0
M 0.012 44.4 0.23 0

TOTAL = 0.027 Sq.Miles XKSAT = 0.25 #Rock = 0

DTHETA

Dry = 0.35 PSIF = 4.80

Normal = 0.25

Wet = 0.00

LAND USE

’A LAND USE % Area DTHETA %Veg. RTIMPX 1A Kn Kb Kb
Miles Type condition cover ~if o Type <
0.027 CITRUS F 100,  WET 85 ¢ 0.50 Low 0.06

0.027 = Tatal Area fvg. = 85 0% 0.500

PERCENT OF SUBBASIN DRY = 0.0 %

NORMAL = 0.0 %

WET = 100. %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.00
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.45

IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 0

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN  Arsa Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.ai. @i, ft/mi in. ' adj. %

s.‘ 0,027 0.360 0.063 8.0 0.50 0.00 4.80 0.46 0
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XKSAT

Map Unit  AREA % fArea XKSAT % Rock
Sq.Miles Outcrap

LAA 0.211 841 0.25 0

M 0.028 11.4 0.25 0

€5 0.004 2.4 0.25 0

TOTAL = 0.245 Sq.Miles XKSAT. =0.25 ¥Rock = 0

DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
%A LAND USE % Area DTHETA  %Veg. RTIMPY 1A  Kn Kb Kb
8q.Miles Type condition cover in. Type
0.006 INST PFC 2.4 NORMAL 30 g0 0.15 Hin 0.04
0.239 VACANT 97.6 DRY 0 0 0.2 Low 0.03
0.243 = Total Area fvg. = O 2% 0.250
PERCENT OF SUBBASIN CDRY = 9B.0 %
C NORMAL = 2.0 %
WET = . 0.0%

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.22

IMPERVICUS AREA: URBAN @ 100 % effective = 2
ROCK QUTCROP @ 100 % effective = 0

% EFFECTIVE IMP, = 2

INPUT VALUES FOR MCUHPI PROGRAM

BASIN Area length Kb Slope IA DTHETA PSIF XKSAT RTIMP
’ sq.mi.  mi. ft/mi in. adji. %

5897 0.245 0.700 0,049 43.0 0.25 0.35 4,80 0.2 2
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XKSAT

Map Unit  AREA % Area XKSAT % Rock
Sq.Miles Dutcrop

A 043 55.6 0.25 0

s 0.114 44.4 0.23 0

TOTAL = 0.250 Sg.Miles XKSAT = 0,25 %Rock = 0

DTHETA
Dry = 0.35 PSIF = 4.80
Norgal = 0.25
Wt = 0.00
LAND USE
m LAND USE % Area DTHETA  %Veg. RTIMPY 1A Kn Kb Kb
“files Type condition cover in. -~ Type
0.067 BEN.IND 26,9 DRY &0 20 0.15 Min 0.03
0.012 INST.PFC - 4.8 NORMAL 30 B0 0.15 Hin  0.03
0.170 VACANT 68.3 IRY 0 0 0.25 Law 0.05
0.247 = Total Area Avg. = 15 ¥4 0.220
PERCENT OF SUBBASIN DRY = = 95.0 %
NORMAL = 5.0 %
WET = 0.0%

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34 | «
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.26

IMPERVIOUS AREA: URBAN @ 100 % effective = 9
ROCK GUTCROP & 100 % effective = 0

% EFFECTIVE IMP. = 9

INPUT VALUES FOR MCUHPL PROBRAM

SUBBASIN Area Length Kb Slops IA DTHETA PSIF XKSAT RTIMP
sq.ai.  mi, ft/ai in. adj. %

SB98 0.250 0,680 0.042 38.0 0.22 0.34 4.80 0.26 9
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0SS PARMYETERS FOR SUBBASIN: iz

XKGAT
Map Unit AREA % Area  XKSAT % Rock
Sq.Miles Qutcrop
W 0.0 976 0.25 0
LAA 0.001 2.4 0.25 0

TOTAL = 0.042 Sq.Miles XKSAT = 0.25 ¥Rock = 0

Dry = 0.35 PSIF = 4.80
Norsal = = 0.25
Wet = 0.00
LAND USE
m LAND USE % Area DTHETA  %Veg. RTINPA IA ~ Kn Kb Kb
Miles Type condition cover = in, o Type
0.042 M.D.R. 100,  NORMAL 50 025  Min 0.03
0,042 = Total Area Avg. = 0 30% 0,250
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

SUBBASIN DTHETA BEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG; = 0.36

IMPERVIOUS AREA: URBAN & 100 % effective = 30
' ROCK DUTCROP @ 100 % effective = O

% EFFECTIVE IMP. = 30

INFUT VALUES FOR MCUHF1 FROGRAM

SUBBASIN  Area Length "Kb Slope IA DTHETA PSIF XKSAT RTIMP
sg.mi.  ai, ft/mi in. adj. %

f’ 0.082 0.360 0.031 31.0 0.25 0.25 4.80 0.3% 30
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LOSS PARAMETERS FOR SUBBASIN: SB104
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Soil Survey Used Eastern County

XKSAT
Map Unit  AREA % frea XKSAT % Rock
Sq.Miles Outcrop
W 0.055 100, 0.25 0

TOTAL = 0,035 Sq.Miles XKSAT = 0.2 %Rock = 0

DTHETA
Dry = 0.33 PSIF = 4,80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA  %Veg. RTIMPY IA Kn kb Kb
iles Type condition  cover in. Type
0,055 L.D.R. 100,  NORMAL 30 15 0.3 Hin 0.03
0.035 = Total Area Avg. = 50 15%  0.300
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

SUBBASIN DTHETA WEIBHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.36

IHPERVIOUS AREA: LRBAN @ - 100 % effective = 15
ROCK QUTCROP @ 100 ¥ effective = 0

- % EFFECTIVE IMP, = 15

INPUT VALUES FOR MCUHPI PROGRAM

SUBBASIN  Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi.  ai. ft/ai in. adj. %

581 0.055 0.430 0.030 28.0 0.30 0.25 4.80 0.3 {5
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XKSAT

Map Unit = AREA % Area XKSAT % Rock
Sq.Miles Qutcrop

L 0.051 100. 0.25 0

TOTAL = 0.05! Sq.Miles XKSAT = 0.25 %Rack = 0

DTHETA
Dry = 0.35  PSIF = 4.80
Normal = 0,25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA  %Vegq. RTINPX IA Kn Kb Kb
.Wiles Type condition cover in. Type
0.011 RV PARK  22.0  NORMAL 50 20 - 0.15 Min 0.03
0.038 L.D.R. 76.0  NORMAL % 15 0.3 - Min 0.03
0.001 VACANT 2.0 DRY 0 0 025 Min 0.04
0.050 = Tatal Area fvg. = 49 1A% 0.270
PERCENT OF SUBBASIN DRY = 2.0%
NORMAL = 98.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEB. = 0.36

IMPERVIOUS AREA: URBAN & 100 % effective = 14
ROCK QUTCROP @ 100 X effective = 0

% EFFECTIVE IMP. = 16

INPUT VALUES FOR MCUHP! PROGRAM

SUBBASIN Area length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi.  mi. ft/ai in. adj. %

5 0.031 0,330 0.031 29.0 0.27 0.25 4.80 0.3 14
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Map Unit  AREA % fArea XKSAT % Rock
Sq.Miles Outcrop

W 0.051 100. 0.25 0

TOTAL = 0.051 Sq.Miles XKSAT = 0.25 ¥Rack = ¢

DTHETA
Dry = 0.33 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veq. RTYIMP% IA Kn Kb Kb
iles Type condition - cover in, Type
0.051 L.D.R. 100.  NORMAL 50 15 0.30 Min 0.03
0.051 = Total Area © Avg. = 50 15% 0,300
PERCENT OF SUBBASIN BRY = 0.0 ¥
NORMAL = 100. %
_ WET = 0.0 %

SUBBASIN DTHETA HEIGHTED BY LAND USE = 0.25
SUBBASIN YKSAT ADIUSTED FOR VEB. = 0.3

IMPERVIOUS AREA: LRBAN @ 100 % effective = 15
ROCK QUTCROP @ - 100 X effective = 0

% EFFECTIVE INP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area length Kb Glope 1A DTHETA PSIF XKSAT RTINP
sq.mi. @i, » ft/ai in. adj. %

Bi14 0.051 0.430 0.031 30.0 0.30 0.25 4.80 0.3 15
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XKSAT

Map Unit AREA % Area  XKGAT % Rock
Sq.Miles Qutcrop

M 0.043 100, 0.25 0

TOTAL = 0.043 Sq.Miles XKSAT = 0.25 %Rock = 0

DTHETA
Dry = 0.33 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE ¥ Area DTHETA  ¥Vegq. RTIMPX IA Kn kb kb
.iles Type condition cover in. Type
0.008 PARK 18.6 NORMAL 80 0 0.25 l.Ollv 0.07 .
0.017 L.D.R. 39.5  NORMAL 50 15 0.30 Min 0.03
0.002 PWR STAT 4,7 DRY 0 1 0.25 Min  0.04
0.016 L.D.R. 37.2  NORMAL 30 15 0.30 Min 0.03
0.043 = Total Area fivg. = 34 124 0.290
PERCENT OF SUBBASIN BRY = 5.0 %
: .- NORMAL = 95,0 ¥
- HET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25 » -
SUBBASIN XKSAT ADJUSTED FOR VEG, = 0.37
IMPERVIOUS AREA: URBAN @ 100 % effective = 12

ROCK QUTCROP @ - 100 X effective = 0

% EFFECTIVE IMP. = 12

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area length Kb Slope IA DTHETA PSIF XKSAT RTIMP
- squmi. ad. ft/mi  in. adj. %

——

118 0.043 0.180 0.036 33.0 0.29 0.25 4.80 037 12
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~ Summary of .MCUHPI Input Paramei‘:é,r‘s‘ :

-

Input File: EMF1.MiI
Qutput File: EMF1.M10 .
SUBBASIN | AREA IR DTHETA PSIF  XKSAT RTIMP Tc R

| sg.miles  ins. adj. 4%

B0 1 0,031 0,250 0.25¢ 4,30 0.490 30.0 - 0.19 - 020
sB24 1 0.169 0.230 0,350 4.25 0.430 0.0 0.45 0.36
8816 | 0.170 0,280 0.270 5.80 0.230 2.0 0.3 0.26
BB 1 0.005 0,300 0,210 6,40 0.190 1.0 0.26 0.89
8830 | 0.035 0.280 0,280 4.90 0.3 10.0 0.36 0.47
Spaz 1 0,182 0,240 0.260 4,30 0.570 10.0 - 0.31 - 0.39
8852 I 0.061 0,230 0,340 4,00 0.390 4.0 0.31 0.24
€54 1 0.033 0.190 0.250 4,20 0,530 34.0 0.17 0.12
SB&0 1 0,153 0,180 0.250  4.80 0,380 44.0 0.27 0.16
862 1 0.072 0©.130 0,250 4.50 0.430 &0.0 0.24 6.20
8876 1 0.098 0.280 0.200 4.80 0.360 19.0  0.52 0.66
SBB0 I 0.636 0.170 0340  4.80 0.220 24.0 0.64 0.31 . ,
Seg4 I 0.197 0.230 0.350 4.80  0.240 12,0 0.64 - 0.42

86 | 0338 0.500 0.000 4.80 0.80 0.0 0.3 . 012
éz I 0.043 0.430 0.070 4.80 0.450 4.0 0.8 0.3

4 1 0,027 0.500 0,000 4,80 0.460 0.0 0.67 ~0.82
8897 1t 0.245 0,250 0,350 4.80 .. 0220 2.0 0.44 0.23 -
SE98 I 0.250 0,220 0.340 4,80 0.260 9.0 0.41  0.22
§B102 1 0.042 0.250 0.250 4.80 0.360 30.0 0.24 0.20
SE104 1 0.055 0.300 0.230 4.80 0.380 15.0 0.28 0.23
EB106 1 0.031 0.270 0.250 4.80 0.360 146.0 0.24 0.18
SBl14 | 0,051 0300 0,250 4.80 0.380 15.0 0.27 0.24
gBii8 | 0.043 0.290 0,250 4.80 0,370 -12.0 - -0.18 0.09
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