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REPORT PREFACE

On January 20, 1992, the Flood Control District of Maricopa County submitted
the Hydrology Report, Flood Insurance Study Report, Technical Data Notebook
Report, FIRM Work Maps and supportive data to FEMA for the detailed lOO-year,
fl oodp1ai nand fl oodway, Zone AE de1i neat i on of 8 washes near Sun Va 11 ey
Parkway North.

On May 11, 1992, FEMAls initial review comments were received regarding this
submittal. FEMA questioned the applicability of utilizing the HEC-2 model to

. delineate floodplains for several of these washes, because of concerns for;
a) breakout of flow from the delineated limits of the floodplain; b) shifting
of flow within the cross-sections froln main channels to overbanks and back
again along the wash reach length; and c) erosion/sediment transport which
could cause further shifting of flow patterns.

A response to these FEMA review comments was transmitted by the Flood Control
Di stri ct on June 16, 1992 and acknowl edged by FEMA ina 1etter of June 26,
1992.

On October 26, 1992, FEMAls second review comment letter was received
regarding the supportive data and response to their May 11, 1992 comments.
FEMAls concerns expressed from the May 11, 1992, comment letter remained and
FEMA further stated that a detailed Zone AE was not considered appropriate.
If potential breakout areas for several washes were included, an approximate
100-year Flood Hazard Zone A would be applicable.

On February 3, 1993, the Flood Control District of Maricopa County
resubmitted the revised floodplain mapping for all eight washes as
approximate Zone A delineations, which was acknowledged by FEMA on February
17, 1993.

On April 15, 1993~ FEMA transmitted preliminary FIRM maps reflecting the
eight washes as approximate Zone A. I'

As such, the detailed hydrologic/hydraulic analysis data and a report
following this preface do not reflect the accepted FEMA FIRM mapping, but
provide the preliminary detailed analysis initially submitted. This data is
proposed to be used by the Flood Control District as the best available data
on these washes for subsequent floodplain regulation over these washes.
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1A COMMUNITY Por'tion of Towp.~' of Surprise and Unincorporated Areas
-

18 COMMUNITY NUMBER 040037

1C COUNTY Maricopa

10 STATE Arizona
-

1E DATE STUDY ACCEPTED April 15, 1993

iF STUDY CONTRACTOR A-r-l West. Inc.

CONTACT(S) 7600 Nortti 15th Street. Suite 200

ADDRESS Phoenix, Arizona 85020
(602) 861-2200

PHONE Contact: Greg Schuelke, P.E •• Project Manager

INTERNAL REF # Contract No. FGD-90-04
Subconsultants: Cooner Aerial(Phx)&Pro;ect EngineerE

1G 'TECH. REVIEWER (FEMA)
PHONE

1H FEMA REGIONAL REVIEWER
PHONE

1I STATE REVIEWER Arizona Denartment of Water Resources

PHONE (602) 542-1566

1J LOCAL REVIEWER Flood Control District of Maricopa County

PHONE (602) 262-1501

1K R,IVER OR STREAM NAME Sun Valley Parkway North; Washes No. 1-8 and Tributc~

Spe att-::lf'hmt='nt
.0.

il REACH DESCRIPTION
(FlAM PANEL &EPA REACH #)

1M STUDY TYPE (Riverine, Riveri11e

Alluvial Fan,otc)

ISECT ION 2: MAPPING INFORMATION II
"

~
2A ,USGS QUAD SHEET(S) See attachment

~ Base Mapping: U.S.G.S. 7 1/2 Minute Topographic MapE28 MAPPING FOR HYDROLOGIC
STUDY listed a'bove .. compiled in 1975 and Photo revised in

TYPE/SOURCE 1971 and 1981, Aided by Photography by Landis AeriaJ
Mapping of Phoenix at scale: 1"=1200' Flownf }lov. ant

SCALE Dec. 1987 and Photography described below.

DATE -
Aerial Photography at Scale 1 :8200 To~raphy Mappirg2C MAPPING FOR HYDRAULIC

STUDY at 1"=400' Sc~le; and 2 foot C.I. for mC!j_qr!!y-~"

TYPE/SOURCE of ~t-lldy M;:}!1!1;n~ m;:}t-rhp~ on NQtth edge to Previou~

SCALE Study MaDDing_for Wittman ADMS with Mapping at Scale

DATE 1"=400' and 4 foot C.I. Cooper Aerial ~in1L9f

SUBCONTRACTOR (AERIAL) Phoenix compiled both 2' and 4' Mapping.

DATE OF AERIAL MAPPING Date Flown: 9/23/90 (2 ' C.I. Mapping)

i

.. I.. :. ~ . .

I
. ,

" .



sgimi.'

I STUDY DOCUMENTATION ABSTRACT II Page 2 I
I SECTION 3: HYDROLOGY I
3A MODEL OR METHOD USED Corps of Engineers HEC-1 Model

(Including vendor'and Ve,ndor: Haestad Methods~ Waterbury. Conn.

version description) Version 3.1a 900 Ordinate Modification
February. 1981. Revised June 14. 1985

38 STORM DURATION 24-Hour

3C HYETOGRAPH TYPE SCS Type II

3D FREQUENCIES'OETERMINED 100-Year

3E LIST OF GAGES USED IN Agua Fria Tributary at Youngtown. Arizona

FREQUENCY ANALYSIS OR U.S.G.S. Gage No. 9-5137

CALIBRATION (Location, Years of Record 1961 to 1968

Ye 'Q r 8 0 f Recor d, Gage
Ownership)

3F RAINFALL AMOUNTS AND Source:NOAA Atlas 2 Vol VIII-Arizona lOO-Year 24 Hour

REFERENCE Precip.- 4.21 inches for D.A.='O.OOI sQimi 4617
Inches for D.A.- 10 s2imi and 4.00 TncheR' for'n A ') ~

3G UNIQUE CONDITIONS AND Splits in flow m,odeled with divet:..t oDtion of HR~-l

PROBLEMS at culverts alonQ Sun Vallp.v P::Jrkw::Jv and '()r-~t-i()n

upstream of Parkway.

..

See attachment
3H COORDINATION OF Q'S

(agency, date, comments) -
.-

ISECTION If:
- - ._._-----

HYDRAULICS J
LfA MODEL OR METHOD USED Corps o-f Engineers HEC-2 Model, Water Surface Profiles

(Including vondor and Vendor: Corps of Engineers.' Davis, Calif.

. version description) Version: 4.6.0: Febraurv 1991 ---

LtB REGIME Subcritical Regime HEC-2 Analysis

100-Year Frequenc~
--- --

LtC FREQUENCIES FDA WHICH --
PROFILES WERE COMPUTED

ltD . METHOD OF FLOODWAY Equal Conveyance Reduction (by Method 4) to establish
general floodway configuration followedCALCULATolON by Fixed
Floodway Encroachments (by Method_ 1).

qE UNIQUE CONDITIONS AND See attachment
--

PROBLEMS ----
-----

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

~o ,/ ----

"
~.

--

ii



I STUDY DOCUMENTATION ABSTRACT

I ADDITIONAL STUDY INFORMATION

liTEM
lL REACH DESCRIPTION
(FIRM PANEL & EPA REACH #1)

n-------

II PQQ8 3

~ DESCRIPTION/DISCUSSION
Wash No.1 and Tributary, Length 5.8 miles
Extendin2 upstream from confluence with Wash 5
We~t in S.W. 1/4 Section 15. T4N, R3W to Sun Valley
Parkway in middle of Section 30~ T4N, R3W.
Wash No.2 and Tributary, Length: 2.8 miles:
Extending upstream from confluence with Wash No.1
in S.W. 1/4 Section 16, T4~3W to Sun 'Valley
Parkway in middle of Section 10. T4N. R3W.
Wash No.3 and Tributaries, Length 2.9 miles
Ry~pnn;np uDstream from confluence with Wash No. 1
in S.W. 1/4 Section 15. T4N~ R3W to Sun Valley
Parkway in middle of Section 17, T4N, R3W.
Wash No. 4 and Tributaries~ Length 5.32 miles
Extending upstream from confluence with Wa?_h__5_· ~I

WeRt at East 1/4 Point of Section 23, T4N, R3W to
Sun Vallev Parkwav in middle of Section 17, ~4N, ___
R3W

10------------- Wash No.5 and Tributary~ngth: 1.8 miles ~I
Extending from confluence wit~ Wash No. 5 West
at East 1/4 Point of Section ~ T4N, R3W to Sun
Valley Parkway in middle of Section 28, T4N, R3W •

.. . ~I.-~W~ad:Jsliot.:h~N::.:.::o~. 6 .and Tributary, Lengt}1: 1.4 miles'
1r- ~~-F~y~~p~ln~n~l~·n~.~~l~lln~~treamfrom confluence with Tril~~~ .

in ~ W 1/4 Section 19, T4N, R2W to Sun Vall~____
1~__•__- __----------_flf__o..lP......I!:l....,.........' It-Jl..\jT·,.v7'''a.~yt--.JjL.J..n.L-Im~i~dd-le of Sec:.tiaD..-li. T4N , UL--- -l1

n ,..---..W-=ra:.=s=hJiQ....._7, Length: 1.8 miles .---.---.-------fl.
n u__Er..L.x~t'-le~nl.Ao.w.d.ing upstream from cQ.DflJle_Q.c;~~!t4_rri.lbyWash
1~~~~~ ..~_-~.~~~~~~~~I~~1~·n~N~.~E~.~1~/-4~o~f:~S~e~c~t!on 30, T4N~ R2W to Sun Valley

Parkway in S.W. 1/4 Section 30, T4N, R2W.
I~__--_-__----.---_••--Rash No.8 and Tributaries, Len&thL_2.5 miles
I~ -~~-_-~~~~~--_- Extending upstream from c6nfluence with ~Micken
,t-. .__~-_-.I~....:D~a=m=--I=-O;;..O=---y.:::..e=..;a=:.;r=- Floodpool El. at East: Bd.l.~ Section3~
~.__. ~__~._~_R2W to Sun Valley Park~ at West Edge Section

1t-- ..n 3_2-o19~T_4_N._i.,:.__R_2_W_. ------.-----------41
1----_.._----_._--------~.-.---------------_.--_._------_.-

n-·--------------------u--------------------------------
3H COORDINATION OF cps- Mr i John Pederson of the Corps 'of Engineers, L:r--
(Agency, date, comments) _, -It-District was contacted.;: :~teiephoneJ:",on-November

,~~~_~~~~~~~~~_-~-~~1990regard~g previous ~drology"siudies in
area for use in coordinating peak discharges with
S.V.P.N.F.I.S. study. Mr o Pederson sent three

I~ -- -- -------~.~orts by U.S. Corps of Engineers that h_e ~,

I~__-------------- ------ considered relevant to studYi-G~~~iver BasJ,~n~__~1
~._. .________ Hydrolq£Y, Design Mem?randum No. 2 Par~s 1 and 2
1~~~~~~~__~~~~~-.~~~~~(~2~s~~report~d ~drologic and~drauli~~

Design. Tribly Wash Detention Basi~_and Outl_e_t ---l
l

Channel. Design Memorandum No.1.
1~-- - __------·---tt-_---"-------...ooL-.--------·~-·----------i1

The S·~V.P.N.F.I.S.Hydrology Report discharges are
,~__-- -- ----.----~.-c-o-rn~p-a-r-e-d--t-o~t--heresults of the Wittman ADMS Study

Report which in turn are comEared to the results of
the U.S. Army eLO.E. Hydrology Study for the' Trilbv

,J.- -------n--W-a.;.;;.s-h-D..;;.e.tention Basin and Outl'et channel.

iii
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I STUDY DOCUMENTATION ABSTRACT II Pogo 3 I
I ADDITIONAL STUDY INFORMATION I
I ITEM /I DESCRIPTION/DISCUSSION

I
3H COORDINATION OF O'S Hydrology Report Review.Comments reviewed 2726791 --
(A2:encv .. date .. comments) from FCDMC - A-N West sent revised Renort to FCDMC
CONT'D' on 3/7/91 addressing comments.

.-

--
4E UNIQUE CONDITIONS AND Two Private Stock Ponds occurred along study washes,

PROBLEMS one on Wash No. 1 (near Sec. 1.8929. N.) and one on
Wash No. 4 (near Sec. 2.1477, Q). Each stock pond
had a levee divertin2: flow to the stock Dond. which
W~~ np~prm;npn hv the HEC-2 analysis to be over
topped by the 100-year event. Therefore both stock--
Dond levees were considered breached and non-effecti'
for the floodplain analysis.

Several armored levees occur upstream and along t~
Sun Valley Parkway. These levees are in the -road

-- right-of-way and subject to Maricopa County Highway
Department maintenance. The levees were designed
to accept weir flow over the levee and wer-e
therefore condidered in-place.an~ effective for the
floodplain analysis. - -
Several washes contain areas of shallow flooding'-.-
char~~terized by small ~raided channels~ Th~'

braiding ._channels generalu vary. in ~apacity along
the length of the floodpla.in!..__ID....J:he_se. a;reas of
shallow flooding, the most dominate and direct align,.
ment to the stream outlet was chosen to establish

.. bank stations and for futu~e flood~ delineation
-_. analysis. -

._-_.
.-

_2A-JlSGS QUAD SHEET(S) ~White Tank Mts., S.E. and N.E.-Arizona-(Both 1959,
Photo Rev. 1971). McMicken.~~m, Arizona -Cr-957, ~===
Photo Rev. 1981). Waddell, Arizona (r95r;-plloto
Rev. 1971). -

4E UNIQUE CONDITIONS AND As discussed in the Report P,reface ~ the Zone AE
PROBLEMS floodplain and floodway delineation wasaeleted and

an approximate Zone A floodplain was ~roposed and
accepted by FEMA. ·This revision w~s made due to
rnnrprn~ hv FFMA that tJn~tahle.....an.<l..s.bif..tin.9-.f_lOW

_. .- --fjat.te.r:ns.. and potential-e.r..os; on/sedimentati on ..did_
nnT warrent a detailed floodplain delineation by
J-tJ:'r_? mnrfAl and Zone AE --

.-
.

- -

.-

iv
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Fll" 00 I SU ~/:"f'CE 5 UDY

PROGRESS MEETING AGENDA

DATE: 11/28/90

1. Summary of Data Collection.

2. Topographic Mapping - Mapping Limits and Sheet Layout
- Sample Sheet Title Block Layout

3. Hydrology:

o Base Maps - Figure 1.- Watershed Area Map
- Figure 2 - Current Land Use Map
- Figure 3 - Hydrologic Soils Groups
- Figure 4 - Drainage Area Map
- Figure 5 - HEC-l Schematic

o Preliminary Curve Numbers - 0 Soil - 86
(Based on Wittman ADMs) - C Soil - 81

- 8 Sed 1 - 72

o Cover Survey Indicates - 25 to 35% Cover Density

o Comparison of Preliminary HEC-l Results - To Sun Valley Parkway
- To Wittman ADMS
- To CDE Enveloping Curve
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SUMMARY OF DATA COLLECTION
FOR SUN VALLEY PARKWAY NORTH

FLOOD INSURANCE STUDY

CONTRACT: FCD 90-04
STUDY CONTRACTOR: A-N West, Inc.
DATA COLLECTION SUMMARY THROUGH 11/5/90

1. a) Sun Valley Parkway Grading, Drainage, and Paving Plans, Phase lA (39
sheets), Sta. 0+00 to 370+00 by Collar, Williams & White Engineering,
dated March 30, 1987.

b) Sun Valley Parkway Drainage Enhancement Plan, Phase lIB (30 sheets)
by Collar, Williams & White Engineering, dated October 27, 1988.

c) Sun Valley Parkway Paving Plans, Phase 18 (15 sheets) Station 370+00
to 491+98 by Collar, Williams & White Engineering, dated March 30,
1987.

2. Drainage Report, Sun Valley Parkway Phase I, Maricopa County, Arizona,
CWW No. 850840-6, Prepared for The Adams Group, Prepared by Co ll,ar,
Williams &White Engineering, dated March 30, 1987.

3. Hittman Area Drainage Master Study, Part A, Hydrology and Hydraulics,
Prepared for the Flood Control District of Maricopa County, Prepared "by
The WLB Group, Inc., dated March 10, 1989.

4. Floodplain Maps, Nos. MC-2, 5, 6, 9, 13, and 14 of 1qO-Year Floodplain
along Trilby Wash, 400-Scale, 4-foot C.I. by The WLB Group, Inc. and
Cooper Aerial Survey Co. for Flood Control District of Maricopa County,
date flown 12/11/86.

5. "Soil Survey of Maricopa County, Arizona Central Part," Prepared by
United States Departlnent of Agriculture, Soil Conservation Service in
cooperation with University of Arizona Agricultural Experiment Station.

6. IIS oi1 Survey of Aguila - Carefree Area, Parts of Maricopa and Pinal
Counties, Arizona,1l Prepared by United States Departm~nt of Agriculture,
Soil Conservation Service in cooperation with Bureau of Indian Affairs,
Bu reau of Land Management and Ari zona Agri cu 1tura 1 Experi ment Stat ion.
Soil Survey compiled in 1978, Report Issued April, 1986.

7. Topographic Maps, b~/. United States Geological Survey 7.5 Minute
Series: White Tank Mountains N.E~ Arizona, 1957 (Photo revised 1971),
White Tank Mountains S.E. Arizona, 1957 (Photo revised 1971), McMicken
Dam, Arizona, 1957 (Photo revised 1981), Waddell, Arizona 1957 (Photo
revised 1971).

8~ Aerial Photography by Landis Aerial. Surveys, Scale: 1" = 1,200 feet,
Date Flown: Nov. 20 and Dec. II, 1987, Photo Nos. J-8, 9, and 10, and
K-8 and 10.

If)



Summary of Data Collection
Page 2

9. Topographic Mapping, 1/4 Section Mapping, Scale: 1" = 100', I-foot C.I.,
Date Flown: 1987, Prepared for The Adams Group, was reviewed at the
Office of the Flood Control District of Maricopa County on October 4,
1990. Several Maps with 1.0. Nos. 15-12, 16-12, 17-12, 18-12, and 19-12
were Noted to Provide Topographic Coverage Adjacent to the Western
Drainage Area Boundary of the Study, but did not provide useful
information for t~e Sun Valley Parkway North FIS.

/f



The articles of the first submittal for the Sun Valley Parkway North FIS have
been reviewed. Please review the following comments:

I. HEC-1 Model

1. Could we please have a copy of the'HEC-l on floppy disc to further
review the schematics of this model.

2. Route DIV091 before combining with SUB13.

3. Please include the parameter *DIAGRAM for the schematic of this ~
model in the HEC-lo

4. When we recieve the HEC-1 floppy and the concentration points on
the delineated map further review of the routed reaches! will be done.

II. Delineated Boundary Map

5. Please label all concentration points on the delineated map.

Please indicate flow paths for each subbasin. '~ __.
.I

6.

7. Please idicate routed reaches. ...._----------- ..

.. ..-..-".--.."......

8. The upper boundary of SUB9 should be checked and corrected.

9. The upper boundary of SUBSO with the boundary fa SUB52 should be
checked and corrected.

10. Please recheck the area for SUB48 it seems too large. -- r?15C

III. Calculation Sheets - for rating curves, split flow, and storage basins

11. The rating curve calculations, split flow calculations, and
storage calculations seem adequate although individual calculations
have not been checked.

12. When assuming a percentage of split flow, please justify with an
explanation.

The delineated watershed map (figure 5) was reviewed, but further analysis
will be done when we recieve a copy of the HEC-1 on floppy disc, and when the
concentration points are placed on the delineated map - this will will make it
easier to follow when reviewing .. The watershed area map (figure 1), current
land use map (figure 2), and hydrolgoic soils group map (figure 3), were also
reviewed and seem adeguate.

J2



Flood Control District of Maricopa County
3335 'West Durdngo Street
Phoenix, Ariz~na 85009
(602) 262-1501

FAX. COVER SHEET
LEGAL CORRESPONDENCE

FAX # 269-4601

TO:

COMPANY
OR DEPT.

FROM:

NUMB~R OF PAGES BEING SENT INCLUDING COVER SEtET: ~_.~. _

IF THERE ARE AN! PROBLEMS, PLEASE CALL (602) 262-1501.

COMMENTS: C4 tVS £b...M.p2.... A:- CA-W...... (fZ tt- fltAt If~

__~~r/ON$. £.

THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE IS ATTORNEY/CLIENT
PRIVILEGED AND CONFIDENTIAL INFORMATION INTENDED ONLY FOR THE USE OF THE
INDIVIDUAL OR ErTITY NAMED ABOVE. IF THE READER OF THIS MESSAGE IS NOT THE
INTENDED RECIPIENT t OR THE EMPLOYEE OR AGENT RESPONSIBLE TO DELIVER IT TO
THE INTENDED RECiPIENT t YOU ARE HEREBY NOTIFIED' THAT ANY DISSEMINATION,
DISTRIBUTION) OR COPYING OF THIS COMMUNICATION IS STRICTLY PROHIBITED. IF YOU
HAVE RECEIVED TEIS COMWJNICATION IN ERROR, PLEASE IMMEDIATELY NOTIFY US BY
TELEPHONE, AND KETURN THE ORIGINAL MESSAGE TO US AT THE ABOVE ADDRESS VIA THE
U.S. POSTAL SER~ICE. THANK yOU.

}3
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Interoffice Memorandum

Subject: Review Comments

To: ~(:..
Via. ~J"I

From: SS

File: Sun Valley Parkway FIS

Date: 2/26/91

The review of the Sun Val1~y Parkway North Flood Insurance Study Hydrology
Report has be~n done. A few minor comments concerning the written report ,are
as follows~

~l. Need to state the version of HEC-l on page 3 of the written report.

/ 2. Need a vicinity map.

3. The figure numbers within the document are mixed matched. Please check
these.

v/4. See' page 7 and 14. It seems that the definition of the overland flow
length element is conflicting, please define this more clearly.

C-/'5. Please' state the duration of flooding on page 13.'

6. All the appendices need titles.

7. Please sort the information in Appendix A further.

8. All maps in the Appendices need title blocks.

)4
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I - J FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

INTEROFFICE MEMORANDUM

To: PAC
Via:

From: MRJ Date:7/15/1991

SUBJECT FLOOD INSURANCE STUDY OF SUN VALLEY PARKWAY BY A-N VEST INC.

OBJECTIVES TO REVIEW THE HEC-2 ANALYSIS OF SUN VALLEY PARKWAY NORTH

I have reviewed the subject Sun Valley parkway North. And here are my
review comments:

General Comments:
-Floodplain Delineation is not done for map # 7,8,9, and 10

-Proper Bridge routine must be used to represent the bridge structure. (eg)
Special Bridge with SB card, and Special Culvert with SC card.

-BT card is required in both Special Bridge, and Special Culvert to define
the weir flow.

SHEET BY SHEET COMMENTS:
-On sheet I 2 and 3, the Floodplain need to be tied together.

-The cross-sections on the Sun Valley Packway appeared too confusing. We
need to simplify sheets # 4, 5, and 6.

WASH # 1-7
Over topping observed in x-sec: 2.004, and 12.510

VASH # 2-4
Over topping in x-sec 12.013

WASH # 3-4
Why is the Floodplain bank stationing blocked with ET card in x-sec. 21.890

WASH II 4-6
-Modify the following Channel Bank stations in x-sec .273, .689, .795,
.917, 1.038, 2.148, and 2.204

-Over-topping observed in x-sec: .159, 22.657, and 62.127

-Yhy is the Floodplain bank stationing blocked with ET card in x-sec: 2.750,
12.725, and 22.657

-The following sections exceed 1.0 Foot for difference in YSEL: .. 917, 1.413~

2.523, 22.523, 51.980, and -1.413

)!J



WASH # 5-0
-Need to modify the Channel Bank stationing in .153, and 11.283

-Extended WSEL in x-sec: 1.110, 1.263, and 1.361

-,-/~IV 5 EC ),3

-Why is the Floodplain bank stationing blocked with ET card in x-sec: .059,
1.110, 1.263, and 1.396

-Cross-section .775 exceed 1.0 Foot for difference in YSEL.

YASH # 6-0
-Why is the Floodplain Bank stationing blocked with ET card in x-sec: .254,
1.134, and 11.139

-Cross-section .617 exceed 1.0 Foot for difference in YSEL.



/

I-;','~ For rr\ Le.lk,r'
S e h f 70 1:0jJ"fJr/'l
Own er-:, !tJM21n /i1~f>I/11
L/n-,fls Ilcc.orJJnt To
/l4~j,ecl /l!or-,"c-''lPa- Coo n4
As~e'5<;o rs FI)ec;

To Whom It May Concern:

August 7, 1990

TJ)IV ?£c. ),4,1

A- N He st , Inc ., a Ph 0enix con su1tin9 eng i nee r i n9 f i rln , has been se1ected by
the Flood Control District of Maricopa County to conduct a floodplain study
of an ~rea exten~ing from Sun Valley Parkway north 2 miles and extending west
froIn the Beardsley Canal approximately 10 nriles. .

During the course of conducting this study, it will be necessary for us to
perform ground surveys to support the aerial photography used in mapping the
study area.

These ground surveys consist of placing control points at various locations
throughout the project area and conducting surveys to determine their
location.

We anticipate that the field work will take place during the last two ~eeks

of August and continue through September.

If you have any questions or concerns regarding this project, please feel
free to direct your inquiry to Mr. Greg A. Schuelke, P.E., Project Manager or
Mr. Ronald L. Vogel, RoL.S., Survey Supervisor at (602) 861-2200. If we do
not receive notification from you objecting to right-af-entry, we will assume
that permission is granted.

Sincerely,

A-N HEST, INC •.

;ff::dc!Vh/A
Ronald L. Vogel, R.L.S.
Survey Supervi sor .

RLV / j k



I
·nWESTINC.

Consulting Engineers

7600 NORTH 15TH STREET
SUITE 200
PHOENIX, ARIZONA 85020
(602) 861-2200

TlJ)j j, 4-, 3

Letter of Transmittal

November 12, 1992TO: Fl ood Control Di stri ct of Ma ri copa CountYDATE:
---------------

2801 West Durango Street JOB~TLE:~ ~ ~

Phoenix, Arizona 85009 JOB NO.:--------------
RE: Sun Valley Parkway North FIS

FCD No_ 90-04AITN:__M_r Pe_d_r_o_C_a_l_za _
Mr. Greg SchuelkeFROM: _

WE ARE SENDING YOU t}: AITACHED VIA Ma;..;....,,;i ' _

o UNDER SEPARATE COVER

THE FOLLOWING ITEMS:

o SPECIFICATIONS

o SHOP DRAWINGS

o PLANS

o ORIGINALS

~ PRINTS

o SAMPLES

o COpy OF LEITER.

o REPORT
o OTHER _

QUAN. I.DJDWG. NO. TITLE/DESCRIPTION

1 Bluelines of Zone A floodplain revision of November 10~ 199~

THESE ARE TRANSMIITED o FOR REVIEW

o OTHER

~ FOR YOUR USE· 0 AS REQUESTED

of bluelines of the revised Zone A floodplains for the referenced project.
Per our meeting of November 12, we are herewith transmitting another setREMARKS:

I

I
I

REC'O. BY:

I COpy TO:

'. .'. ~

Files / 7 0 WITH ENCLOSURES

DATE:



ATTN: __M_r P_e_d_r_o_C_a_l_z_a ~_

FROM: _G_·r_e_9_S_c_h_u_e_lk_e_~ _

SUITE 200
PHOENIX, ARiZONA 85020
(602) 861-2200

Le.tter of Tra~lsmitta!

TO: Flood Control District of Maricopa Count~ATE:~~~J~un~e~1~2~,_1~9~9~2~~~~~~~~

2801 West Durango Street JOB~TLE:~~~~~~~~~~~~~~

Phoenix, Arizona 85009 JOBNO.:~A~N~W_#~7~]~5~8_-~Ol~~~~~~~~~_

RE: Sun Valley Parkway N FrS FeD No 90=04
FEMA Case No. 92-09-08]P

. VIE ARE SEt~DlNG \IOU

TI-iE FOLLOWING ITE~/lS:

~ ATTACHED

o UNDER SEPARATE CO\'ER

Ma i 1VIA _

o SPECIFICATIONS

o SHOP DRl,WINGS

o PLANS

o ORIGINALS

o PRB~TS

o SAf\t~PLES

o COpy OF LEITER

o REPORT

o OTHER _

QUAN. I.DJDWG. NO.

Review Comment Res onse Letter A-N West to FEMA

Attachment B U.S.G.S. uad MaDS McMicken Dam White Mtns N E

2 Attachment E Cross-Section Plots Main Wash Nos. 2 4 5 and 6

THESE ARE TRANSh1ITTED D< FOR REVIEVI XJ FOR YOUR USE' 0 AS REQUESTED

o OTHER _

RE~JlARKS: Pedro! Attached is a copy of Ollr proposed response to FEMA rev; ew comments
on the referenced project for your refiew .. If you approve, please send one copy of all

data on to FEMA. If you would like another copv of Attachments A, B, &0 for your
records, please let me know.

REC'D. BY:

COpy TO: F_I_L_E _ /8 0 WITH ENCLOSURES

DATE:



R'('»' Itl
<~ ,:' 111;IWESTING.

Consulting Engineers

letter o'f Transmittal

TDd ~4)3

7600 NORTH 15TH STREET
SUITE 200
PHOENIX, ARIZONA 85020
(602) 861-2200

TO: Flood Control District of

Ma ri copa COllnty

2801 ~yest Dllra ago Street

Phoeni!, Arizona 85009

ATTN:~..lo4.-a-,-"Jz~aL-- _

FRO'A: Greg Schuelke

DA TE: November, 4, 1991

JOB TITLE: _

JOB ~~O.: ANW #7.158-01

RE: Sun Valley Parkway N. 'ForoSe> FeD No o 90-04

WE ARE SENDING YOU

Tt-IE FOLLOWING ITEMS:

~ ATTACHED

o UNDER SEPARA TE COVER
V IA 0 e",--,J~j->-v.>o.<.-Jero-ify _

o SPECIFICATIONS

o SHOP DRAWINGS

o PLANS

o ORIGINALS

o PRINTS

o SAMPLES

o COpy OF LETTER

o REPORT

o OTHER _

n FOR YOUR USE X~ AS REQUESTED

QUAN. I.D./DWG. NO. TITLE/DESCRIPTION

2 FEMA FIRM r~appi nq wi th proposed Sun Valley Parkway'N o F~IoSe

Fl oodpl a i niFl oodway s$erilnposed (3 sheets - 1000 scale),

THESE ARE TRANSMITTED 0 FOR REVIEW

o OTHER _

REMARKS: Pedro· Per YOllr request of 11/1/91, we have superimposed the proposed

fJoodpJainjfJoodway on'existing FEMA FIRM mappingo

REC'D. BY: DATE:

COpy TO:_--~F-i~p-e--------ICjOWITH ENCLOSURES



Consulting Engineers

Flood Control District of
Maricopa County

3335 West Durango Street
Phoenix, Arizona 85009

Re: Sun Valley Parkway FIS
Contract No. FCD 90-04

'c.
October 22, 1991

Attn: Mr. Pedro Calza, Project Manager

Dear Mr. Calza:

Pursuant to our telephone conversation of October 16, 1991 we are herewith
transmitting two draft final copies of the Flood Insurance Study packages for
subsequent submittal to FEMA and AD~JR summarized below.

2 Copies Technical Data Notebook
2 Copies Hydrology Report and Appendix G (HEC-l Input/Output Hard Copy

and HEC-l Input on Floppy Disk)
2 Copi es Flood Insurance Study Report and Append i x 1\ (HEC-2

Input/Output Hard Copy and HEC-2 Input on Floppy Disk)
2 Copies Exhibit 3 - Flood Insurance Rate Map Bluelines (12 sheets).

The Technical Data Notebook references the Hydrology Report and Flood
Insurance Study Report for pert i nent i nforrnat i on and 1i kewi se these reports
and their separate appendices are referenced to the Technical Data Notebook
Section Numbers.

We have made the following revisions since our September'5 , 1991 submittal to
the District:

1. Added F'lood Hazilrd Zones to Maps per Di str; ct Comment.
2. Added paragraph in FIS report, explaining HEC-2 output reference to

extended cross-section on Wash No. 6 per District Comment.
3. Added 'reference in FrS report of study bei ng part of Town of

Surpri se.
4. Added Paragraph to FIS report regarding use of effective area

option (ET) at cross-sections near Parkway to limit effective flow
at expansion and contraction of floodplain.

S. Made change in FIS report and exhibits changing vertical datumn
reference franl NGVD 1983 to NGVD 1929.

7600 North 15th Street, Suite 200 • Phoenix, Arizona 85020 • Fax (602) 943-1989 • (602) 861-2200
';0



I
Flood Control District of
Maricopa County

October 22, 1991
PiJge 2

I

I

Itis 0 Urunder s tan din 9 the 0i s t ric t \r.f ill submit 0 nee 0 pyeach 0 f these
reports to FEMA and tile AD\~R for their review and appr'oval A-N Hest will be
on-hold awaiting approval and be available to respond to comments.

Should you have any questions, please feel free .to call.

Sincerely,

A-N \·~JEST INC

h2tj'J
Greg A. Schuelke, P.E.
Vice President
Proj ect Manager

GAS/kjb

AI
A-N WEST INC.

:. 'J .• '.



o AS REQUESTED

VI A _....:...-Dp.:;:;...~.l:..-.:.i--=-v-=-er-..t..v _

o COpy OF LETTER

[j REPORT

o OTHER _

I 600 NORTH 15TH ST EET
SUITE 200
PHOENIX, RIZONA 85020
(602) 861-2200

DA TE: J_u'_y_2v_"J,_1_99_1 _

vOS TITLE: _

08 NO.: AN~J 715SQOl

FIE: Sun Va 11 e.y Pa rk\~ay North Frs

Ol ATTACHED

o U~DER SEPARA TE COVER

o ORIGI ALS

o PRINTS

o SAMPLES

smit

15 South 15th Avenue
Phnenix, Arizona 85007

ST, c.
Consulting Engineers

TO: ~rizona Department of Water Resources

Floodplain Management Section

Letter 0 Tr

ATTN: t11r. David Creiqhton, P.8.

FROM: Greq Schue' ke

WE ARE SENDING YOU

THE FOLLOWING ITE $:

o SPECIFICATIONS

o SHOP ORA WINGS

o PLANS

a.UAN. I.D./DWG. o. TITLE/DE'SC RIPTION

, Fpb 1973 Rouohness Coefficients for Streams Channels in Arizona
.....

THESE ARE TRANSM~"iTED 0 FOR REVIE~~ rrr FOR YOUR USE
o OTHER _

REMARKS: Thanks for the 1can of the report.

REC'D. BY: DATE:

COpy TO~ .. o WITH ENCLOSlJRES
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R·nWESTINC.
Consulting Engineers

Letter of Transmittal

TO: VI 5. ll(, tfl7 Corn 0.(.2 E J7Cf,'n e e./<;

'/(~()1-"J.-7 r,.:; () 10 i I

THE FOLLOWING ITEMS:

Tj)JV!7f:C, j, 4.3

7600 NORTH 15TH STREET
SUITE 200
PHOENIX, ARIZ9NA 85020
(602) '861-2200

DA TE: ~--I-~ _

JOB TITLE: _

JOB NO.: 4'-JF~ -a.e( 7 / 5!(',-.t:J/

;{';to-=, RE: '/(-// ~A'/)CJ!Z 01.Jf!. $/c lG'''1l
_? - #:2.3;) S

VIA --....::.-A~'d_/1--1 _

o SPECIFICATIONS

o SHOP DRAWINGS

o PLANS

o ORIGINALS

o PRINTS

D .SAMPLES

o Copy OF LETTER

tL,R'EPORT

D OTHER _

I

I

QUAN. I.D./DWG. NO. TITLE/DESCRIPTION.

) G,la
/J

b,;1(I'n ;IrA JvtJlo-4U IJr1- :2. /],A1, #;2./.(/vo/;

I /1 I I // 1/ /fJ. )
)

p//J( i.:l ;2I I
~r,

.I //ull"ok4M E! It, d~A;;L ./-1:, /'1 ?1
J

~~/a ~ )!?"/I/hl'>1
; r) '!/h A~,</!) ,<~nJ) I (Jr'/Ik I <) / lJ, .JYl, -I

J I~(.? ..zJi/} "'-/n)' -7-, C, ;/ ~r(1(?.1

THESE ARE TRANSMITTED 0 FOR REVIEW ,81 FOR YOUR USE 0 AS REQUESTED

COpy TO: _F_'_J_·I)~_".__' ~_3

I

I

I

I
I
I
I

REMARKS: Dr-elv A~ J~?~:C~?~d~ ,
/

( 1/ l' ~YJ --.!- /) V r?y- .?"/ /d'1/>-7 ",. -7" ,.

REC'D. BY:

I ,/.?"l />-8Ir/1I/ fJ /M I-Qt.9_-- do C r:<.. nJ e"r) I:i

k,:t1.N' .. ,.r»??k a., (~f.")-o/'.j;),Jt' 1../ c (.7 " YJ

DATE:

o WITH ENCLOSURES



IN REPLY REFER TO:
Case No.: 93-09-262P

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Roy Villanueva
Mayor, Town of Surprise
12604 Santa Fe Drive
Surprise, Arizona 85374

Community: Maricopa County, Arizona
and Incorporated Areas

FIRM Panel Numbers: 04013C1115 E,
1105 E, 1120 E,
1140 E

Effective Date
of This Revision: APR 15 1993
l02A

Dear Mayor Villanueva:

This is in response to a letter dated February 3, 1993, from Mr. Ron Nevitt,
Floodplain Representative, Flood Control District of Maricopa County,
regarding the effective Flood Insurance Rate Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas. With his letter, Mr. Nevitt submitted
additional data to support his January 20, 1992, request for a Letter of Map
Revision (LOMR). Mr. Nevitt requested that we change the zone designation
shown on the effective FIRM from Zone X (areas of SOO-year flooding or areas
of 100-year flooding with average depths of less than 1 foot, or with.
drainage areas of less than 1 square mile) to Zone A to show the re$ults' of
hydrologic and hydraulic analyses along Washes 1 through 8, downstream of Sun
Valley Parkway. All of the data required to complete our review of this
request were submitted with Mr. Nevitt's letters dated between January 20,
1992, and February 3, 1993, and letters dated between February 27, 1992, and
November 10, 1992, from Mr. Greg A. Schuelke, P.E., A-N West, Inc.

It 1S our current policy to exempt fee requirements for requests that
incorporate a Special Flood Hazard Area (SFHA) along a watercourse that had
not previously shown any SFHA. Because this request is of this nature, the
fees associated with our review and processing have been waived.

We have completed our review of the submitted data, and have revised the FIRM
to show the lOa-year floodplain boundary delineations and a change in the
zone designation from Zone X to Zone A along Washes 1 through 8.

These modifications are shown on the enclosed annotated copies of FIRM
Panels 04013C1105 E, 1115 E, 1120 E)l and 1140 E. This LOMR hereby revises
these panels of the effective FIRM dated September 4, 1991. The
modifications will be incorporated into FIRM panels for Maricopa County,
Arizona and Incorporated Areas, scheduled to become effective
September 30, 1993.

These modifications have been made pursuant to Section 206 of the Flood
Disaster Protection Act of 1973 (P.L. 93-234) and is in accordance with the
National Flood Insurance Act of 1968, as amended (Title XIII of the Housing
and Urban Development Act of 1968, P.La 90-448), 42 U.S.C. 4001-4128, and 44
CFR, Part 65.
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As required by the legislation, a community must adopt and enforce floodplain
management measures to ensure continued eligibility to participate in the·
National Flood Insurance Program (NFIP). Therefore, your community must
enforce these regulations using, at a minimum, the base flood elevations,
zone designations, and floodways in the SFHAs shown on the FIRM and Flood
Boundary and Floodway Map for your community, including the previously
described modifications.

This response is based on m1n1mum floodplain management criteria established
under the NFIP. With knowledge of local conditions and in the interest of
safety, State and community officials may set higher standards for
construction, or may limit development in floodplain areas. If the State of
Arizona or Maricopa County has adopted more restrictive or comprehensive
floodplain management criteria, these criteria take precedence over the
minimum NFIP requirements.

The community number and suffix code listed above will be used for all flood
insurance policies and renewals issued for your community on and after the
effective date listed above.

The modifications described herein are effective as of the date of this
letter. However, a review of the modifications and any requests for changes
should be made within 30 days. Any request for reconsideration· must be based
on scientific or technical data.

This LOMR will not be printed and distributed to primary map users such as
local insurance agents and mortgage lenders; therefore, your community will
serve as a repository for these new data. We encourage you to disseminate
the information reflected by this LOMR widely throughout your community in
order that interested persons, such as property owners, insurance agents, and
mortgage lenders, may benefit from this information. We also encourage you
to consider preparing an article for publication in your community's local
newspaper that would describe the changes that have been made and the
assistance your community will provide in serving as a clearinghouse for
these data and interpreting NFIP maps.

If you have any questions regarding the modifications described herein,
please contact the Chief, Natural and Technological Hazards Division, Federal
Emergency Management Agency, in San Franci~co, California, at (415) 923-7175,
or Mr. John Magnotti of my staff in Washington, DC, at (202) 646-3932, or by
facsimile at (202) 646-3445. .

Will -a
Chief, Risk Studies Division
Federal Insurance .Administration

Enclosures

cc: Mr. Ron Nevitt
Floodplain Representative

Flood Control District of
Maricopa County

Mr. Greg A. Schuelke, P.E. ~ 5
Vice President, A-N West, Inc.



Federal Emergency Management Agency
Washington, D.C. 20472

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

IN REPLY REFER TO:
Case No.: 93-09-262P

Community: Maricopa County, Arizona
and Incorporated Areas

FIRM Panel Numbers: 04013CII0S E,
1115 E, 1120 E,
and 1140 E

The Honorable Jim Bruner
Chairman, Maricopa County

Board of Supervisors
County Administration Building
301 West Jefferson, Tenth Floor
Phoenix, Arizona 85003

Dear Mr. Bruner:

Effective Date
of This Revision:

102A

APR 15 1993

This is in' response to a letter dated February 3, 1993, from Mr. Ron Nevitt,
Floodplain Representative, Flood Control District of Maricopa County,
regarding the effective Flood Insurance Rate Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas. With his letter, Mr. Nevitt submitted
additional data to support his January 20, 1992, request for a Letter of Map
Revision (LOMR) •. Mr. Nevi tt requested that we change the zone designation
shown on the effective FIRM from Zone X (areas of SOO-year flooding or areas
of IOO-year flooding with average depths of less than 1 foot, or with
drainage areas of less than 1 square mile) to Zone A to show the effects of
new hydrologic and hydraulic analyses along Washes 1 through 8, downstream of
Sun Valley Parkway. All of the data required to complete our' review of this
request were submitted with Mr. Nevitt's letters dated between
January 20, 1992, and February 3, 1993, and letters dated between
February 27, 1992, and November 10, 1992, from Mr. Greg A. Schuelke, P.E.,
A-N West, Inc.

It 15 our current policy to exempt fee requirements for requests that
incorporate a Special Flood Hazard Area (SFHA) along a watercourse that had
not previously shown any SFHA. Because your request is' 'of this nature, the
fees associated with our review and processing have been waived.

We have completed our review of the submitted data, and have revised the FIRM
to show the IOO-year floodplain boundary delineations and a change in the
zone designation from Zone X to Zone A along Washes 1 through 8.

These modifications are shown on the enclosed annotated copies of FIRM
Panels 04013C1105 E, 1115 E, 1120 E, and 1140 E. This LOMR hereby revises
these panels of the effective FIRM dated September 4, 1991. These
modifications will be incorporated into FIRM panels for M~ricopa County,
Arizona and Incorporated Areas, scheduled to become effective
September 30, 1993.
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These modifications have been made pursuant to Section 206 of the Flood
Disaster Protection Act of 1973 (P.L. 93-234) and is in accordance with the'
National Flood Insurance Act of 1968, as amended (Title XIII of the Housing
and Urban Development Act of 1968, P.L. 90-448), 42 U.S.C. 4001-4128, and 44
CFR, Part 65.

As required by the legislation, a community must adopt and enforce floodplain
management measures to ensure continued eligibility to participate in the
National Flood Insurance Program (NFIP) • Therefore, your communi ty mus t
enforce these regulations using, at a. minimum, the base flood elevations,
zone designations, and floodways in the SFHAs shown on the FIRM and Flood
Boundary and Floodway Map for your community, including the previously
described modifications.

This response is based on mlnlmum floodplain management criteria established
under the NFIP. With knowledge of loca~ conditions and in the interest of
safety, State and community official~ may set higher standards for
construction, or may limit development in floodplain areas. If the State of
Arizona or Maricopa County has adopted more restrictive or comprehensive
floodplain management criteria, these criteria take precedence over the
minimum NFIP requirements.

The community number and suffix code listed above will be used for all flood
ins~rance policies and renewals issued for your community on and after the
effective date listed above.

The modifications described herein are effective as of the date of this
letter. However, a review of the modifications and any requests for chan~e~

should be made within 30 days. Any request for reconsideration must be "based
on scientific or technical data.

This LOMR will not be printed and distributed to primary map users such as
local insurance agents and mortgage lenders; therefore, your community will
serve as a repository for these new data. We encourage you to disseminate
the information reflected by this LOMR widely throughout' your community in
order that interested persons, such as property owners, insurance agents, and
mortgage -lenders, may benefit from this information. We also encourage you
to consider preparing an article for publication in your communi ty t s local
newspaper that would describe the changes that have been made and the
assistance your community will provide in serving asa clearinghouse for
these data and interpreting NFIP maps.

)7

.' ".
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If you have any questions regarding the modificaiions described herein,
please contact the Chief, Natural and Technological Hazards Division, Federal"
Emergency Management Agency, in San Francisco, California, at (415) 923-7175,
or Mr. John Magnotti of my staff in Washington, DC, at (202) 646-3932, or by
facsimile at (202) 646-3445.

Since ly,

~11~r7~
~_ Chief, Risk Studies Division

Federal Insurance Administration

Enclosures

cc: Mr. Ron Nevitt
Floodplain Representative
Flood Control District of
Maricopa County

Mr. Greg A. Schuelke, P.E.
Vice President
A-N West, Inc.

28



IN REPLY REFER TO:
65-ACK

(202) 646-2770

If) /\/ 1,4/ 5'

Federal Emergency I\Aanagement Agency
Washington, D.C. 20472

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Ron Nevitt
Floodplain Representative
Flood Control District,
Maricopa County

2801 West Durango Street
Phoenix, Arizona 85009

Date: February 7, 1992
Case Number: 92-09-0811P
Re: Sun Valley Parkway Area
Community: Maricopa County, Arizona,

and incorporated areas

Dear Mr. Nevitt:

This is to acknowledge acceptance of your request for a revision to the Flood
Insurance Rate Map and/or Flood Boundary and Floodway Map for the referenced
community. Our preacceptance review of the request indicates that we have
the minimum data we need to begin our evaluation. If we need additional data
to complete our evaluation, or if delays are encountered, we will notify you
In writing within 30 days of the date of this letter.

If you write to us about your request, please include the case number (shown
above) in your letter. If you have any questions about the status of 'your
reVISIon request, please call Michael Baker, Jr., Inc., our Technical
Evaluation Contractor, at (703) 960-8800, and ask for the Revisions
Coordinator for your state.

Sincerely,

William R. Locke
Chief, Risk Studies Division
Federal Insurance Administration

cc: The Honorable Roy Villanueva
Mayor, City of Surprise

The Honorable Betsey Bayless
Chairperson, Maricopa County

Board of Supervisors

~Mr. Greg Scheulke, P.E.
Project Manager
A-N West, Inc.



FL '. D CON~'ROL DISTRICT
of

Maricopa County BOARD OF DIRECTORS

2801 West Du rango Street • Phoen ix, Arizona ~,~(1()g.:~:G1/JC7Z0 :> Betsey Bayless

T I I (602) ["06 1~Ol /(t,./. ~ "" '0 Janles D. Brunere ep Ione J - J ( ~I ~ «f • '\ \--?;\, •
"Fax (602) 506-4601 l'::' c:)t~;\ '~\\ Ed Kmg
TOO (602) 506-5897 f//.: (~~~.. '<'~.J:':,;. ~\t Toni Rav~t\es .

~~~~~~~~~~~~~~~~l_·~~~~~~ .\;~~ ~a~Rose GarrIdo ~llcox

Neil S. Erwin, P.E., Chief Engineer and General Manager \<:t:' ':4{;'~~0~ty
'-,I.·/ co ..... r- --; (.'~,\; ,,'

.,...,~~....,;'"

February 3 r 1993

William R. Locke
Chief r Risk Studies Division
Federal Insurance Administration
Federal Emergency Management Agency
Washington r D. C. 20472

Attn: Mr. JQhn Magnotti:

Re: Case No. 92-09-081P
Sun Valley Parkway
Maricopa County, Arizona
FCD 90-04

Dear Mr. Locke:

Reference is made to your letter dated October 26 r 1992 with review
comments with the suggestion that if revisions along washes 1, 4, 5 r

6 r 7 and 8 are submitted, an Zone A designation r if warranted r may be
shown on the FIRM.

In response we have attached additional information prepared by A-N
West, Inc.

Should additional information be required, please contact either Mr.
Greg A. Schuelke r P.E. of A-N West, Inc., (602) 861-2200, or Pedro
Calza r Chief, Floodplain Management FCDMC at (602) 506-1501.

Sincerely,

Neil S. Erwin, P.E.
Floodplain Administrator

Ron Nevitt r

Floodplain A~uinistration

,Attacrunents
/~/

Copy to: Greg Schuelke, A-N West

30



TDfil }.l4. ~ >

"-,; e leral ..wmerge~ cy Management A~~~;~;\, ..
Washington, D.C. 20172 ~ ... ",' '.?

(,S?,J,t~ "."~;J~ •~t~ ~~?!:~~d ~
. ,.\'; . '., ~ g u;m~~ li~~~~ ~~.r~ (Jl

.February Ii, ',1~93"d:" , . ~ vSGit'Ci~"l.~
'(;> U '. .::'-;j

~ .- ~$2 ' ~. .~(Q
P222 22 \~\J

Mr. Ron Nevitt" '.' ' :IN .REPLY REFER.TO: ,I..,:". ;,·,d:.1 .,,'

'Floodplain Re'I>resentative' 1.: ,Case:,No.: .' 93-09-26'2p·:(Ne~)\:.· .
Maricopa Count'y :Flood Control ~ormnunity:. Maric.opa ;;',County",',,":

District,;;,~ ;:!", ..... ' . Arizona and
2801 West· Durango ~~tre~i Incorporated Areas
Phoenix, Arizona 85009. Community No.: 04013C

'l

316-ACK

Dear 1"fr. Nevitt:
, " ~ r:

. '-. 'i. : ~ :. . ,,'

,N/A

.,Washes: ,,1':. t~~o~g~ 8

... ·..:.'·04013C·ilOS· E' .,.04013Cil15 "E' :,~.-"'~,.'~~;;::.
. .. ; .' '.'. . .," , , ' .

,:,. ;' "·,,;·.04013C1120 'E',_ and 04013Cl140 E" ",','
• "! ' :' I • . .' : ~

We h~ve received all of the data we require .to begin a detailed
technical reV1ew of your request. If additional data are
required, we will inform yeti ~ithin JO days of the date of this
letter.

We must receive the [remainder of the] initial fees, $-----
before.. t-le will begin our review. Payment must ..be, in the form of
a check' or . i'money . order made payable" to the 1..··Nationar~ :Flood
Insurance Program. For identification purposes,., the case number
refe~enc~d,above must be included on. the check~or money ,order •

FBFM Panel(~) Affected:

2.

, - .
'":'j- '. oI':',J' ' "

This is in response te, <your request ~ da.ted February 3, 1993, for a revision
to the Flood Insura'-lC~ Rate Map (FIRM) for the· above-referenced community.
Pertinent in£ormati~n'about the req·~ ~t is listed·below~

Identifier:

On October 1, .1992, the Federal Emergency Management Agency (FEMA)
implemented the use of detailed application and certification forms,: for
requesting revisions, or amendments to National Flood Insurance~Program;:(N~IP)

maps 0 These. forms outline 'technical and· NFIP-related considerations:, in: a
fashion that' facilitates an, efficienL. .;."eview. >••

We have completed an inventory of the information that you submitted. The:'
items identified below are' "required befo're we c~~ begin a detailed review',:~'o~f,'

the request~

_X_ 1.

.1

3/
/'

1,1
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"', :1,

, ... ",.\
" \.)".;- r

3.

4.

Please forward thi s payment to:'

,Federal Emergency Management:Agency
Revisions Fee-Collection System Administrator

P.O. Box 3173
Merrifield, Virginia 22116

Based on our initial review of your request, we have determined
that the tqtal processing costs will exceed [$1,500/$2,500/
$5,000]. Please provide written authorization for us to proceed
with our review to a limit of $-----
All applicable forms from the enclosed "Application/Certification
Forms" package and the necessary supporting ,data, as described in
the package instructio~s, must be submitted.

5. ,". The following forms, which were omitted from your previous
submittal, must be provided:

a.

b.

c.
d.

e.
f.
g.

Form 1, entitled "Revision Requestor and
Community Official Form."
Form 2, entitled "Certification by Registered
Professional Engineer and/or Land.Surveyor."
Form 3, entitled "Hydrologic Analysis Form."
Form 4, entitled "Riverine Hydraulic Analysis
Form."
Form 5, entitled "Riverine Mapping Form."
Form 6, entitled "Channelization Form."
Form 7, entitled "Bridge/Culvert Form." (one
form per new/revised bridge/culvert)

"
, .,'

..',-

6. With this letter we are returning the original package indicating
those forms that have not been completed in their entirety or on
which data were requested. The item(s) that must be completed
and/or statement(s) requesting data have/has been marked with an
asterisk (*). Please revise and resubmit the form package.

t' '

7. Other: _

All required data (except the initial fees) and questions concerning your
request are to be directed to our Technical Evaluation Contractor at the
following address:

Michael Baker Jr., Inc.
3601 Eisenhower Avenue

Suite 600
Alexandria, Virginia 22304

(703) 960-8800

Attention: Mr. Massoud Rezakhani

When you write us about your request, please include the new case number
referenced above in your letter.

'"

" .t.:.

" ~

.... I

~; .<:

/: . ','. :..... : ..• :~." . .
: ......
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If you have any questions concerning FEt1.A policy, or the NFIP in general,
please contact Mr. Karl Mohr of our Headquarters staff in Washington, DC, at
(202) 646-2770, or by facsimile at (202) 646-3445.

Sincerely,

William R. Locke
Chief, Risk Studies Division
Federal Insurance Administration

Enclosures

cc: The Honorable Jim·Bruner
Chairman, Maricopa County

Board of Co~~issioners

'The Honorable Roy Villanueva
Mayor, City of Surprise

Mre Greg A. Schuelke,
Vice President
A-~ West, Inc.

33



·R-. WEST,NC.
Consulting Engineers

~ .<,
"I e·

November la, 1992

"-'

Mr. William R. Lock
Chief, Risk Studies Division
Federal E~ergency Management'Agency
FIA - RSD, Room 418
500 C Street S;W.
Washington, ,D.C. 20472

Re: Case No. 92-09-081 P Sun Valley Parkway,
Maricopa County, Arizona - FCDMC No. 90-04

Dear Mr. Lock:

( ." I

"

':('.',',' : I

(

This letter is in response to review comments received from FEMA in a letter
dated October 26, 1992, on the refere'nced project floodplain delineation
study. In this letter FEMA indicated that the washes, Nos. 1-8 for this
project, were not considered appropriate for detailed flood hazard Zone AE
designation. FEMA further stated that these washes would be considered for a
Zone A flood hazard 'designation if potential flood flow breakouts indicated
in the 'letter were included within these floodplain limits. ,,~;

In subsequent telephone conversations with Michael Baker, Jr.
representat i ves , A-N West 'was to1d that deta i 1ed HEC-2 ana lys is for the
approximate floodplain zone submittal would not be necessary and that' a
marked up copy of the previous submitted work maps showing the approximate'
Zone A limits would be adequate for a resubmittal.

We are herewith resubmitting the 200 scale mapping revised as of November 10, .
1992, showing, the proposed Zone A floodplains for Wash Nos. 1-8 for your \
further review. Should you"have, additional questions regarding this matter,
p1~ase contact us. :.. ;

Sincerely,

J~EST)NC.

Greg A. Schuelke, P.E·., R.L.S.
Vice President
Project Manager

GAS/51 ./ltIok~ ./1-/11 tv<sl- de.-/,tlNlrJ -/j"lt:; .Je.d- '><, ~dJ.) !f:.--
.j:;,rtVer,..~:L'~7 k; Fe. D To /::=E/YJ/J

cc: Mr. Ron Nevitt, FCDMC
Mr. Pedro Calza, FCDMC

enclosure

31-
7600 North 15th Street, Suite 200, Phoenix, Arizona 85020 • Fax (602) 943-1989 • (602) 861-2200
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Federal Emergency Management Agency
Washington, D.Q. 20472

Mr. Stanley L. Smith J~G' P.E.
Acting Floodplain Administrator
Flood Control District of

tflaricopa County.
2801 West Durango Drive
Phoenix, Arizona 85009

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Dear Mr. Smith:

With a letter dated JtAne 16, 1992~ r1-rc Ron Ne~Titt of your staff, .prpvided
additional information regarding a Letter of Map Revision (LOMR) request for
the Sun Valley Parkway area in the Town of Surprise and the unincorporated
areas of Maricopa County. The basis of the LOMR request is detailed
hydrologic and hydraulic analyses for eight washes (i.e. Washes 1 through 8)
located north of the White Tank Mountains extending between Sun Valley
Parkway and Trilby Wash. The additional information was submitted in
reference to the following concerns we discussed in our May 11, 1992, letter:

The potential for breakouts of flows from the main paths which were
analyzed.

Shifting of the flow within the delineated floodplain boundaries.

Applicability of erosion/sediment transport analysis for the
project site.

With a letter dated June 12, 1992, from Mr. Greg A. Schuelke, P.E., Vice
Pres ident, A-N West, Inc., Consul ting Engineers, comments were provided on
each wash regarding potential breakouts and shifting of flow within the
floodplain delineations. It was acknovlledged that shifting of flow wi thin
floodplain delineations may be valid for the upper reaches of Wash 1
(i.e. Section N upstream to Sun Valley Parkway North) and for most of Washes
7 and 8. For these thr·ee washes, it was recommended to show the Special

.Flood Hazard Areas (SFHAs) designated as Zone A rather than Zone AE. Wash 3
was believed to be a very well-defined channel with no potential breakouts.
Washes 2, 4,5, and 6 were discussed individually, and generally it was
stated" that flow distribution shifts do not seem unreasonable and that any
flooding which may result from breakout flows were not expe,cted to be of
significant quantity or depth, except between Cross Sections ':QH and "R"
along Wash 4, for which additional approximate Zone A delineations were
submitted.

I

In response' to our concerns for possible erosion or sediment deposition in
this area, orthophoto quadrangle maps dated June 1971, USGS quadrangle maps
flown 1957, and aerial photo bluelines flown September 23, - 1990, were
submitted. It was stated that comparison of the aerial photos and contour
mapping shows that the wash alignments have not changed significantly within
the 20 to 3S yea~s of record provided by those maps.

" / .....
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We have reviewed the submi. tted addi tional data and comments regarding our
concerns. Specifically, our further review of the aerial photo bluelines
submitted with the- June 12, 1992, letter indicated that there is a potential
for breakouts of flows outside of the lOO-year floodplain boundary
delineations along Washes 1 and 4. Cross Sections 1.263, 1.11, 0.92, .866,
.775, .640, .518, and .418 along Wash 5, Cross Sections .366 and .498 along
Wash 6, Cross Sections 1.377, 1.63, 1.672, and 1.718 along Wash 7, and Cross
Sections 1.601, 1.495, 1.668, 1.73, 1.808, 1.86, 2.072, and 2.112 along Wash
8, indicated areas of potential breakouts and overtopping of adjacent ridges.

In addition, based on our review, the analyzed washes do not represent stable
channels and during a lOO-year flood event flow could possibly leave the
modeled washes and take different paths from those which were modeled.
Therefore, the Flood Insurance Rate Map (FIRM) cannot be revised to show
detailed Zone AE designations on any of these washes.

How~ve~, our review of floodplain delineatidns for Washes 2 and 3 determined
that these boundaries are acceptable to show as Zone A SFHAs. If revised
IOO-year floodplain boundaries along Washes 1, 4, 5, 6, 7, and 8 are
submitted, which include the areas subject to breakouts, then, if warranted,
the FIRM would be revised to show a Zone A designation on all eight washes.
Please note that the FIRM will not be revised to show the Zone A boundaries
for only Washes 2 and 3.

The revised IOO-year floodplain boundary delineation for Washes 1 and 4
through 8 must be submitted by January 1, 1993, so that they may be
incorporated into the preliminary FIRM for Maricopa County, Arizona and
Incorporated Areas, dated September 4, 1992, before final printing.

If you have any questions regarding this matter, please call Mr. John
Magnotti of my staff in Washington, D.C., at (202) 646-3932.

Sincerely,

William R. Locke
Chief, Risk Studies Division
Federal Insurance Administration

cc: The Honorable Betsey Bayless
Chairperson, Maricopa County

Board of Supervisors
Mr. Ron Nevitt

Floodplain Representative
Flood Control District of
Maricopa County

Mr. Greg A. Schuelke, P.E.
Vice President

A-N West, Inc.
The Honorable Ray Villanueva

Mayor, City of Surprise



Date: June 26, 1992
Case Number: 92-09-163P
Re~ Sun Valley Parkway North
Com:rnunity: Maricopa County, Arizona

and In~orporated Areas

IN REPLY REFER TO:
65-ACK

(202j 646-2770

Tr IJ ), , 15

Federal Emergel cy Management Agency
Washington, D.C. 20472

Dear Mr. Nevitt:

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Ron Nevitt
Floodplain Representative

,Maricopa County Flood Co ....trol
District

280l'West Durango Street
Phoenix, 'Arizona 85009

William R. Locke·
Chief, Risk Studies Division
Federal Insurance Administration

The Honorable Betsey Bayless
Chairperson, Maricopa County Boar.
of Supervisors

Sincerely,

,:::·~../:Mr'. Greg AfJ Schuelke, P.EIO
Vice President

,\

A-N ~est, Inc.

This is to acknowledge aceptance of your request ,for a revision to the Flood
Insurance Rat~ Map and/or Flood Boundary and Floodway Map for the referenced

.community. Our preacceptance revie\"..J of the request indicates that we have

.the minimum data we need to begin our evaluation. If we need additional data
to complete our evaluation, or if delays are encountered, we will notify you
In wri~ing ~ithin30 days of the date of this-letter.

'. cc: ,The Honorable Roy Villanueva
Mayor, City of Surprise

If you 'write to us about your request, please include the ,case number (ShOwil
,'.1: a.bove). in your letter. If you have any questions about the status of your

reV1.S1on. ,'request'} plea3e call Michael Baker, Jr.', Inc., our Technical
Evalu~ti~n~ Contractor, at (703) 960-8800, and ask for the Revisions

, Coordinator for your state.
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FLOOD CONTROL DISTRICT
of

Maricopa Co~nty

2801 \!Vest Durango Street • Phoenix, Arizona 85009

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

TOO (602) 506-5897

D. E. Sagranloso, P.E., Chief Engineer and General Manager

rrD J//. /1 4, 5

BOARD OF DIRECTORS·

P. Ben Arredondo
Betsey Bayless

Janles D. Bruner
Carole Carpenter
Toln Freestone

,i'
'0'
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: I
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June 16, 1992

William R. Locke
Chief, Risk Studies Division
Federal Insurance Administration
Federal Emergency Management Agency
Washington, D. C. 20472

Attn: Mr. Karl F. Mohr

Re: 'Case No. 92-09-0B1P
Sun Valley Parkway
Maricopa County, Arizona
FeD 90-04

Dear Mr. Locke:

Reference is made to your letter dated May 11, 1992 with review comments and
additional data requirements requested to support our LOMR request.

In response to the comments we have attached additional information prepared by
A-N West, Inc.

Should additional information be required, please contact either Mr. Greg A.
'Schuelke, P.E. of A-N West, Inc., (602) 861-2200, or Pedro Calza, Chief,
'Floodplain Management FCDMC at (602) 506-1501.

Sincerely,

Stanley L. Smith, Jr., P.E.
Acting Floodplain Administrator

Ron Nevitt,
Floodplain Administration

Attachments

Copy to: Greg Schuelke. A-~ West .,,/
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Consulting Engineers
June 12, 1992

Federal Emergency Management Agency
FIA - RSO
Room 418
500 C Street S.W.
Washington, D.C. 20472

Attn: Mr. Karl F. Mohr
Risk Studies Division

Re: Sun Valley Parkway North Area
Maricopa County, Arizona and
Incorporated Areas
FEMA Case No. 92-09-081-P
FCDMC Job No. 90-04

Dear Mr. Locke:

This letter is in response to rev-iew comments received from FE~1A in a letter
dated May 11, 1992, on the referenced project floodplain delineation study.

The FEMA letter review comments are briefly summarized below;

o The floodplain mapping indicated potential breakout of flow from the main
paths analyzed. Specific locations noted were Wash No. 1 between Section
"AC II and 'IAD " and IIAB" and IIAC" and Wash No.' 4, between Section liMit and'
"Nil.

o The HEC-2 computer model output and floodplain mapping indicated total
flow being conveyed via several adjoining washes in addition to main wash.
The: amount of flow being carried in these adjoining washes is not
constant, and flow is being shifted from the overbanks to the main wash.
Specific locations noted vvere Section "A" through /lH / of Wash No.4.

o The Technical Data Notebook Submitted for the project had erosion/sediment
transport analyses noted as not applicable. FEMA's review of the soil
Conservation Service Soil Survey for the area indicated that the existence
of erod i b1e soil s (loarn and sal~ldy loa in) wit hi nthestudy are a.

Based on these comments, the FEMA letter raised concern for the applicability
of the HEC-2 model in a1alyzing the f"!oodplains in this area. The letter
indicated that review \/Jas suspended r pending receipt of response to these
concerns.

A-N West contacted by telephone, Michael Baker Engineers (who reviewed the A
N West study for FEMA) to further clarify these comments. In discussion with
Mr. Ed Miflin and Ms. Raya Rashidmanofi of Michael Baker Engineers, it was
reiterated that the concerns included, a) could breakout flows be substantial
and result in significant flooding depths (i.e. over 1 foot)

7600 North 15th Street, Suite 200 • Phoenix, Arizona 85020 #I Fax (602) 943-1989 0 (602) 861-2200
39
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Mr. Karl F. Mohr, Risk Studies Division
Federal Emergency Management Agency

June 12, 1992
Page 2

beyond the delineated floodplain; b) could flows shift within the floodplain
as delineated to obtain the WSELls shown or will existing ridges or shifting
sandbars cause a greater percentage of flow to remain in one portion of the
channel cross-section, resulting in significantly (i .e~ 0.5 feet) higher or
lower WSEL's than shown.

In response to this letter, we herewith transmit the following attachments:

Attachment IA '

Attachment IB I

Attachment 'e l,

Attachment 'D I

Attachment lE'

- Orthophoto quadrangle maps (7-1/2 minute) 2 sheets.
McMicken Dam - Photo Date June 1971
White Tank Mountains N.E. Arizona - Photo Date Nov. 1972.
U.S.G.S. 7-1/2 Minute Quadrangle Maps White Mountains,
N.E., Arizona and McMicken Dam, Flown 1957.
Transparent Overlay of Wash No. 1 - 8 floodplains/
floodways by A-N West at 2000 scale (same scale as
Attachment 'A' and IB ' ), 1 sheet.

- Aerial Photo Bluelines flown 9/23/90 for floodplain
delineation study with floodplains by A-N West redlined on
maps. 7 sheets.

- Cross-Section Plots. - Main Washes No.2, 4, 5, and 6.

We have reviewed our floodplain study analysis and mapping submitted in light
of the concerns stated in the FEMA letter of May 11, 1992 and subsequent
telephone conversations with Michael Baker staff.

We acknowledge that these concerns, particularly shifting flow within the
floodplain delineation, may be valid for the upper reaches of ~4ash No.1,
Section N upstream to Sun Valley Parkway North, and for the majority of
Washes No.7 and 8. For these wash reaches, we believe that the delineated
floodplain limits contain the majority of the 100-year flow. Beyond these
de1i neat ions, potent i a1 breakout flow cou 1d occur but the average depth is
expected to be 1 foot or 1ess. For these three washes, we therefore
recommend that an approximate Zone A flood hazard be applied rather than the
Zone AE with BFE's.

For the remaining washes we wish to provide the following information to
support the use of the HEC-2 mode 1 and to address the concerns ra i sed in
review comments.

Review comments concerning erodible soil and sediment transport analysis
appeared to involve the concern that future storm flows will shift outside of
the delineated floodplains or within the delineated floodplains due to
eroding banks, sediment deposition, etc., thereby rendering the floodplain
delineation limits or WSEL's significantly in error. We have transmitted
Attach~ents A, S, and C to allow the delineated floodplains to be overlain on
U.S.G.S. quadrangle mapping and orthophoto mapping of the area flown in 1957
and 1971 and 1972, respectively. These floodplain overlays show that higher
vegetation growth (orthophoto mapping) of the main washes and flowlines from

A-N WEST INC.
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Mr. Karl F. Mohr, Risk Studies Division
Federa 1 Emergency Management f11gency

June 12, 1992
Page 3

U.S.G.S. mapping coincide well with
of Section IINIl as well as Wash NGS~ 2 -

lower reach of Wash No.1, downstream
6.

Attachment 0 is the aerial ph~to overlays of the study area flown in
September, 1990 for th-is floodp-!--in study with the floodplain delineations
for Washes No.1 - 8 srown in red. These redlined overlays show the higher
vegetation growth of tj e main was~es coinciding well with the lower reach of
Wash No.1 downstream of Section ;;~!l as well as Hash No.2 - 6.

The Sun Valley roadway and culVf:r"'t structures were built in 1988 and these
structures were located and siz to maintain flows to these washes. The
comparison of these photos and contour mapping to the floodplain delineations
provides some limited qualitative geomorphic analysis to support that these
wash alignments have not changed significantly within the 20 to 35 years of
record provided by this data.

Making a qualitative geomorphic analysis of profile trends was more difficult
because the U.s. G.. S. quadrang 1e iilCipp i ng j;ttachment I BI are not of suffi c i ent
detail in scale or contour interval to compare to the project mapping. It
was observed that the U.S.G.S. mapping did not show a flowline for Wash No.
3, even at its confluence with 'tfosh No.1. The project contour mapping and
the aerial photo exhibits (Attachr.lents i~ and D) show Hash No.3 as quite we'll
defined, particularly at its conflue ~e with Wash No.1. This would suggest
that the Wash No.3 channel has incised or degraded, since the U.S.G.S.
mapping of 1957, 35 years ago.

We have enclosed Attachment lEI Cross-section Plots of Wash Nos. 2 and 4 - 6
(excluding tributaries) to furthe: address concerns of flow breaking out from
the delineated floodplains and inacc~rate WSEL's due to shifting flows within
the floodplain delineations. ~iash No.3 and the lower reach of Wash No.1
(below Section IIN II

) 'tle.r-e not considered to present probiems in this area as .
the washes are narro\v and conta-ined .. No potential breakouts existed and
therefore cross-section plots were not included for these washes .

.We have shown the percentage of floitJ in' the left, and right overbank and
channel for each cross~section where s~ifting flow may be of concern.

Wash No. 2
A general review of t~e floodplain mapping shows minor washes adjac~nt to the
floodplain sloping 'oward the main floodplain rather than away so any
breakout flow will return to, rather than leave the floodplain. An exception
to this statement was notep at Section IICIl, where the potential breakout flow
to the west would follow the 243rd Ayenue Road alignment and enter Hash No.
1. Any potential bre~~kout at this' location would be small with depths less
than 1 foot.

Cross-Section Plot No. O~107 shows a lower area to the right separated by a
ridge. In the cross-section plot this ridge appears narrow and readily

A~N VV£ST INC.
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Mr. Karl F. Mohr, Risk Studies Division
~ederal Emergency Management Agency

June 12, 1992
Page 4

breachable. However, when reviewed on the 400 scale mapping this ridge is 50
feet more in width.

Wash No. 4
Potential breakout flows beyond the floodplain delineation on Wash No.4 are
not expected, to be of signi,ficant quantity or depth, (i .e. 1 foot deep),
except between Section IIQ" and "R II • At this location a .private levee was
constructed to direct flow to a stock pond. The levee was determined to be
overtopped by flows of approximately 1000 cfs (see Project FIS report,
Appendix B), and the levee was therefore considered ineffective for the
study. The possibility of flow being diverted from Wash No.4 at this levee
until it fails may warrant an approximate Flood Hazard Zone A downstream of
this levee as shown on the attached Exhibit A.

The breakout flow noted in the review comment letter near cross-section 11M"
would return to the main floodplain immediately and would be less than 1 foot
deep.

We reviewed the flow distributions within the floodplain on the cross-section
plots in light of the review comments. The flow distribution shifts did not
appear unreasonable.

Wash No. 5
The cross-secti ons. suggested severa1 1ocat ions where breakout coul d occur,
namely Section 1.263, right side, 1.11, right side, 0.92, left side, 0.866,
.left side, 0.775, left side, 0.642, right side, 0.518, right side, 0.418
right side. However these ridges that could, be overtopped to allow breakout
flow are of substantial width (i.e. 20 to 100 feet with mild slopes of
4(H):l(V) or flatter) that will not breach like a levee. Any breakout flow
was not expected to be of significant quantity or result in significant depth

'(i.e. average depth 1 foot) of flooding hazard the floodplain ~elineations.

Furthermore, any potential breakout flow generally returns immediatel.y to
Wash No.5.

Shifting flow distributions within the cross-sections did not appear
unreasonable. The IOO-year WSEL's were generally above small ridges within
the floodplain which would allow flow to shift.

Wash No •. 6
The ground slopes toward Wash No.6 adjacent to the floodplain delineations.
As such no significant breakout of flow' from the delineated floodplain ;s
expected.

Flow distribution chariges do not seem unreasonable when cross-section plots
are reviewed together with the floodplain mapping. The IOO-year WSEL's
appear to overtop small ridges within the floodplain to allow flow
distribution shifts to occur.

A-N WEST INC.
4-~
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'·Mr. Ron Nevitt, FCO;"/iC

Sincerely,

~AS/sl

June 12" 1992
Page 5

;:T';C')k£
Greg l. Schuelke, P.E.
Vice President

'Conclusion
In summary, we have, submitted the U.S.G.S. quadra~gle mapping (1957),
orthophoto mapping (1971 and 1972) and aerial photography (1989) which show

.the IOO-year floodplain delineations from this study to coincide well with
historic and current wash alignments.

In light of your concerns for floodplain breakout and flow distribution
shifting within the floodplain we are recommending that the. upstream reach of
Wash No.1, from Section II Nil to the Sun Valley Parkway as well as all of Wash
No> 7 and 8 be revised from a detai led Zone AE to ,an approximate Zone A. The

:floodplain delineations shown are still considered accurate for this zone
~,designation for these washes. We concur that flow 'breakout and distribution
·shifting within these washes (Upper Wash No. 1 and Wash No. 7 and 8) may not
'allow modelling by HEC-2 program vvith sufficient accuracy to warrant the
detailed Zone AE designation with floodway.

For the remaining \'v'ashe..:, however \t-Je hope the attached 'information addresses
your review comments and concerns" Should you have: additional questions
regarding this matter please contact US~

, Mr. Karl F. Mohr, Risk Studies Division
~F~deral Emergency Management Agency

I
,I~ ;

A-N 'YVEST INC.
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ede al Emergency Management Agency

Washin.gton, D.C. 20472

MAY 111992

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Stanley L. Smith, Jr., P.E.
Acting Floodplain Administrator
Flood Control District of

Maricopa County
2801 West Durango Drive
Phoenix~ Arizona 85009

Dear Mr. Smith:

This is in response to a letter dated January 20, 1992, from Mr. Ron Nevitt
of' your staff, regarding a Letter of Map Revision (LOMR) request for the Sun
Valley Parkway area in the TOwTTI of Surprise and the unincorporated areas of
Maricopa County. Mr. Nevitt requested the LOMR based on detailed hydrologic
and hydraulic analyses 9 prepared by A-N West, Inc., for several washes
located north of the ~4hite Tank !1ountains extending between the Sun Valley
Parkway and Trilby Wash. The data necessary for the LOMR request were
submitted by Mr. Nevitt with his January 20 letter, and by Mr. Greg Schuelke,
P.E., A-N West, Inco, with his letter of transmittal dated February 27, 1992.

Our ~eview of the submitted data raised the following concerns:

The submitted topographic maps ~ntitled "Sun Valley Parkway North
Flood Plain Delineation Study," prepared by A-N West, Inc., dated
September 23, 1990, and approved September 4, 1991, indicate that
breakout of flow from the main paths assumed for the analyzed
washes could occur. For example, potential breakouts exist between
Cross Sections "AC H and ffAD,n and "AB" and HAC" north of Wash 1/1;
8!1d. between Cross Sections ~1M" and tiN" north of Wash 114 (Exhibits A
and B) ~

The submitted HEC-2 hydraulic computer model-' and the topographic
maps mentioned above indicate that the total flow at a cross
section is being conveyed via several adjoining washes in addition
to the main wash within the identified IOO-year floodplain
boundaries. An example of this 5i tuation occurs along a rea"'h of
Wash 1/4 between eros s Sections uA" through "H ft

• The amount of flow
that is being carried by these adjoining washes at. a cross section
is not constant, and flow is being shifted from the overbanks
(which include the washes) to the main wash (Exhibit C).

Page "d" of the report enti tied "Technical Data Notebook fo' Sun
Valley Parkway North Flocd Insurance Study, it prepared by A-N West,
Inc., dated October 1991, indicates that an erosion/sediment

4,/~
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transport analysis does not apply for this project site. However,
our review of the data presented in a report entitled "Soil Survey
of Aguila-Carefree Area, Parts of Maricopa and Pinal Counties,
Arizona," prepared by Soil Conservation Services, dated April 1986,
indicates the existence of erodible soil (loam and sandy loam)
within the area.

Based on our review of the submitted data, we are concerned about the use of
the HEC-2 hydraulic computer model in this area. Therefore, we are not able
to proceed further with this request, and a reVISlon to the Flood Insurance
Rate Map (FIRM) is not warranted at this time.

Please note that we will reconsider the request if the concerns described
above are adequately addressed, and if documentation is presented to
demonstrate that the HEC-2 model is applicable for this area. If you choose
to pursue this request, please be advised that this revision would not be
reflected on the next Preliminary FIRM for .Maricopa County, Arizona and
Incorporated Areas, scheduled for summer 1992.

If you have any questions concerning this matter, please call Mr. Karl F.
Mohr of my'staff in Washington, D.C., at (202) 646-2770.

Sincerely,

William R. Locke
Chief, Risk Studies Division .
Federal Insurance Administration

Enclosures

cc: The Honorable Ray Villanueva (w/o encls)
Mayor, City of Surprise

The Honorable Betsey Bayless (w/o encls)
Chairperson, Maricopa County

Board of Supervisors

;!Mr. Greg Scheulke, P.E. (w/encls)
Project Manager
A-N West, Inc.

Mr. Ron Nevitt (w/encls)
Floodplain Representative
Flood Control District of
Maricopa County
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Date: March 12, 1992
Case Number: 92-09-081P
Re: Sun Valley Parkway Area
Community: Maricopa County, Arizona

and Incorporated Areas

IN REPLY REFER TO:
65-INTb

(202) 646-2770

7j)A/
~ederal Emergency .Management Agency

Washington, D.C. 20472

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Ron Nevitt
Floodplain Representative
Flood Control District of

Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Nevitt:

This is in regard to your letter dated January 20,1992, in which you
requested a revision to the Flood Insurance Rate Map and/or Flood Boundary
and Floodway Map for the referenced corrununity. Our letter to you dated
February 7, 1992, stated that we were reviewing the data submitted in support
of your request and, within 30 days of the date of that letter, would notify
you if we needed additional data or encountered delays. However, because of
the complexity of the project on which your request is based, we will need
additional time to complete our review. Therefore, we will inform you of our
findings within 30 days of the date of this letter.

If you write to us about your request, please include the case number (shown
above) in your letter. If you have any questions regarding this matter,
please call Mr. Karl F. Mohr of my staff in Washington, D.C., at
(202) 646-2770.

Sincerely,

William R. Locke
Chief, Risk Studies Division
Federal Insurance Administration

cc: The Honorable Roy Villanueva
Mayor, City of Surprise

The Honorable Betsey Bayless
Chairperson, Maricopa County

Board of Supervisors

~r. Greg Scheulke, P.E.
Project Manager
A. N. West, Inc.



c.
Consulting Engineers

Letter of ransmi at

T -/.C> AI/'1 },,4.C
7600 NOR1H 15TH STREET
SUITE 200
P(~OENIX, ARiZa A 85020
(602) 861-2200

TO: Michael Baker Jr o Inc o

3601 Elsenhower Avenue

Suite 600

Alexandria, Virginia 22304

ATTN: Ms o Michelle Monde

FROM: Greg Schue] ke

DATE: __F_eb_r_u_a---..ry,---/_2_7.J.-'_1_9_92 _

JOB TITLE: _

JOB NO.: ANW 7158-01

RE: Sun Va 11 ey Parkway FIS

Community Maricopa County, Arizona and
Incorporated Areas
Case No o 92-09-0811 P

WE ARE SENDING YOU 0 ATTACHED VIA Ma i 1

0 UNDER SEPARATE COVER

THE FOLLOWING ITEMS:

0 SPECIFICATIONS 0 ORIGINALS 0 COpy OF LETTER

0 SHOP DRAWINGS' ~ PRINTS 0 REPORT

0 PLANS 0 SAMPLES 0 OTHER

QUAN. I.DJDWG. NO. TITLE/DESCRIPTION

1 As-Built Plans - Sun Valley Parkway 'by Collar, Williams &

White Enqineers, Job #850840-6

ePE Sea 1 Da:ce;; 3/30/871 Phase I-A ,Sheets 1-39 of 39
(PE. Seal Date: 10/27/88) Drainage Enhancement Plans, Sheets 2-4 and 21-30 of 30

(PE Seal Date: 3/30/87) Phase 1-8, Sheets 3-15 of 15

THESE,ARE TRANSMITTED o FOR REVIEW o FOR YOUR USE 0 AS REQUESTED

o OTHER _
(r<O<j~

REMARKS: Per your;\telephone request of 2/26/92 we are transmitting one full size copy

of the as-built plans for Sun Valley Parkway used in the study.

REC'D. BY:
File

COpy TO: Mr. Pedro Ca 1za, FCOMC ;5 / 0 WITH ENCLOSURES

DATE:
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STATE OF ARIZONA
COUNTY OF MARICOPA

ss.

,~:. :,", ~. ,., i;, jj:'.~ { .~. I \rl .t -;.~'> ': " '., INVOICE NO~ os641.
~.l' MENT ~OF' FLOOD ;~.HAXARD;
.~~AJ~~~~F~;:, " "'.' STUDY\,,; ,.~, '~1}~~~;~)~<":"~c,:
'~The'Ftood .Conlrol District of, Maricopa"Countv,',
: 'Under authority; of ,he;National Flood I~$urar.::
tAd of·1968,(p.Lr90-448), as amended.l a~

.:. Flood " Dl$3ster'~"Prolection Act,. of 1~73' (P.l.
793.234) ., funding a detailed study of flood hDl~d '.
;'"areas in western Maricopa County as folloW': "', .
'! Floodino areas along Sun ValleY Parkway 'from
I 'he..Beardsley .. Canal· extending '~west ""approxl- "
.. maletY 10 mlle$ and north to TrUby W~.$h .. ' ':.: "Iood,r/~:,
:"The I study"I, being performed,:fC?r' the F

j~~~r1~~.~i~I!.~~~:~.~:, ~~N. Y"~1f~~}~·t~5~h~lr~
~ The purpOse of this \ studY ~Is 'to~·examlne ·and
"evaluate flood ha.z~rd .areas.~hlch:are ~~elodpe,d .
tor·:.whlchare IIkelv" to ,be~dev~ped~~n 0
I,~ determine .flood elevations; for,· those ar,eas. Flood.'
r elevations, wlll·be used bv Marlc0P8:Counlv totO
'::,catrv lout "floodplain management'~tives' ,
\>'1the"~8t1onal Flood Insurance Program. They will ,
t,: al~o' be ..used ..as' . the ba~is·. for determining;
"appropriate flood insurance premium rOit~~ ~~i~ ..
,
.':' cable for. building, and their contents.;~',~:A ~, .. "" ,IJ II' .
~ This!:' announcement . Is .intended ': to ~ notify 'l!
, Interested persons of the commencement. of, thiS
:.: studY,i,so, that· thev'may, have, a~; OPPOf'IUn~tv to,
'/ bring. any~,relevantdacts,t:'and ,technical da',
\·,cOflcerning local Hood·hazards·'o Ihe·attentlon·o
r·.~·the,FIood.ConlroiDI~lrictfor'conslder~tlon·ln the "
I~~ course of,this' studv.~ SUchlnformaUon should be
", furnished 'to Mr. PedroCalza or Mr. Joe ·Tram"
.. ', Flood .Control District· of Marlc~pa Countv, 333~.'
:~'~West Durango: Street,. ~nlx,' AZ· 85009, ttlel""ph . (602)"262-1501for:IA-N"West~s uses n

I one. . t d ',.If.,.,;.'I~;>;\i')'i1.·<".~~,,~'.'I~\· .. :\,:
{it ~rforn·..ng the s u v. ;., ..~........ ~,\ ;~".

~,,: Published:Ar.izona~epubllc"~ug~~~~~~""~~l·.~\J .j

.. r~1'I"'" ,. . '", ','.

JOAN LOHR, being first duly sworn, upon oath deposes and says:
That she is the assistant legal advertising manager of the Arizona
Business Gazette, a newspaper of general circulation in the county
of Maricopa, State of Arizona, published at Phoenix, Arizona, by
Phoenix Newspapers Inc., which also publishes The Arizona
Republic and The Phoenix Gazette, and that the copy hereto
attached is a true copy of the advertisement published in the said
paper on the dates as indicated.

The Arizona Republic
Xfi((1{"Fh~1!fi{~(Jn~

AUGUST 29. 199o _

Sworn to before me this

__....;...3..;...O_TH day of

__~A..=;..U_=_G...;:;..U.;;::;..ST~ A.D. 19~
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I
FLOOD COiVTR.Ol DISTRICT

of
Maricopa County

3335 \tVcst [Jurztngo Street 4! Phoenix, Ai'izona 85009

Telephone (602) 262--J 50-1

D. t. SagrJnl0S0, P. E., Chief Engi fleer and Genera! tvll:1nagcr

,1) /lJ 5'Fe ),;j

/)C)/\/<fJ ()F !")l/<[CTC)I<S

Betsey 13<lyl css
)(1111C5 D. 13rlllll~r

(=<.1rolc Ctnpclllcr

TOlll Freeslone

Eel Pcls(or

AUG 15 1990
Mr. Greg A. Schuelke, P.E., L.S~

Vice President
A-N West, Inc.
7600 North 15th Street, Suite 200
Phoenix, Arizona B5020

SUBJECT: FeD 90-04, Sun Valley Parkway North
Floodplain Delineation Study

Dear Mr. Schuelke:

This letter will serve as confirmation of the August 6, 1990, verbal Notice To
Proceed for the work under the above-referenced contract that was approved by
the Board of Directors on August 6, 1990.

A fully executed contract is enclosed for your use. If you have any
questions, please do not hesitate to contact Mr. Pedro Calza at 262-1501 ..

Enclosure
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~~915012
CONTRACT FOR CONSULTANT SERVICES

CONTRACT FCD 90-04

Pursuant to the provisions of the Arizona Revised Statutes (A.R.S.),
48-3603, the Board of Directors has the authority to enter into contracts.

The Flood Control District of Maricopa County, Arizona, he~einafter

called the "DISTRICT", is desirous of having certain professional services
performed in connection with the Sun Valley Parkway North Floodplain
Delineation Study, hereinafter called the rrpROJECT" and as more fully described
in Exhibit A, Scope of Work, and Exhibit A-l, attached; and

A-N West, Inc., hereinafter called "CONSULTANT", is desirous of
performing said services;

THEREFORE, the parties hereto mutually agree as follows:

SECTION I - SERVICES OF THE CONSULTANT

The CONSULTANT, under the general supervision of the Chief Hydrologist
of the DISTRICT's Hydrology Division, shall prepare studies, reports, surveys,
plans, drawings, specifications and cost estimates as are necessary for the
PROJECT and according to the directions and designated standards of the
DISTRICT and in accordance with Exhibit A and Exhibit A-I. It is understood
and agreed that the DISTRICT's authorized representative shall be the Chief
Hydrologist or his duly authorized representative, hereinafter called the
"AGENT" and that he/she shall be the sole contact for administering this
contract.

The CONSULTANT shall meet periodically with the AGENT so as to keep
the DISTRICT informed of the progress of the work in accordance with the
schedule defined in Exhibit A, and Exhibit A-I.

The CONSULTANT shall promptly advise the AGENT of any factors, which
may develop during the PROJECT, that would likely result in construction or
design costs in excess of budgetary constraints.

SECTION II - PERIOD OF SERVICE

The CONSULTANT shall complete all work per the schedule provided in
Exhibit A, Scope of Work and Exhibit A-I, Addendum to Exhibit A, within
240 calendar days after receipt of the Notice to Proceed, exclusive of DISTRICT
review time. The DISTRICT is expected to require up to QQ calendar days for
review time, for a total contract time period of 300 calendar days. Should
extension of this contract period be necessary, and any such extension(s)
continue the date of contract expiration
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for a time period of more than one year from the date of contract execution,
adjustment(s) of the consultant's fee(s) may, upon agreement by both the
DISTRICT and the CONSULTANT, be made in accordance with the Consumer Price
Index for Urban Consumers, western Division published by the' u.s. Department of
Labor, Bureau of Labor Statistics, using the published edition coinciding with
the initial contract expiration date. Any such fee adjustment shall only apply
to the extended contract time period.

SECTION III - PAYMENTS TO THE CONSULTANT

The CONSULTANT shall be paid for work under this Contract a lump
sum fee of $: _ plus any adjustments that have been approved in writing
in accordance with the Maricopa County Procurement Code.

The DISTRICT shall pay the CONSULTANT upon completion of the work as
accepted by the DISTRICT, except that progress payments may be made as billed
by the CONSULTANT based on approved monthly progress reports subject to the
limitations set forth in Exhibit A, Scope of Work, and Exhibit A-I. Ten
percent of all contract payments made on an interim basis shall be retained by
the DISTRICT as insurance of proper performance of the contract or, at the
option of the CONSULTANT, a substitute security may be provided by the
CONSULTANT in an authorized form pursuant to procedures established by the
DISTRICT. The CONSULTANT is entitled to all interest from any such substitute
security.

If the CONSULTANT desires a partial payment in accordance with the provisions
above, the CONSULTANT'wil1 complete and forward, a DISTRICT provided form,
indicating payment distribution to MBE/WBE firms.

Any retention monies shall be paid or substitu~e security returned or
released, as applicable? to the CONSULTANT within forty-five (45) calendar days
'after: (1) Completion of the work in Exhibit A through the submittal of
District accepted/approved documents to FEMA, (2) receipt of a completed
"Certificate of Substantial Performance" form, (3) the CONSULTANTrs statement
that no project disputes exist; and (4) invoicing for any retained monies has
been received by the DISTRICT. Upon acceptance and approval of the project by
FEMA and the completion of all final work required by the DISTRICT, the
CONSULTANT shall submit a final Certificate of Performhnce and its invoice for
any SU~S remaining due and payable under this Contract.

SECTION IV - THE DISTRICT'S RESPONSIBILITIES

The DISTRICT shall furnish the CONSULTANT, at no cost to the
'CONSULTANT, the following information or services for this PROJECT:
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A. One copy of on-han~ maps, re~ords, survey ties, bench marks or
other data pertinent to the PROJECT.- This does not, however, relieve the
CONSULTANT of the responsibility of searching records for additional
information, for requesting specific information or for verification of that
information provided. The DISTRICT does not warrant the accuracy or
comprehensiveness of any such information.

B. All available information and data relative to policies,
standards, criteria, and studies, etc. impacting the PROJECT as identified by
the CONSULTANT.

C. Availability of staff for consultation with the CONSULTANT during
the performance of studies and plan development in order to identify the
problems, needs, and other functional aspects of the PROJECT.

D. Examination of documents submitted by the CONSULTANT and
rendering of decisions pertaining thereto promptly, to avoid unreasonable delay
in the progress of the work by the CONSULTANT. The DISTRICT will keep the
CONSULTANT advised concerning the progress of the DISTRICT's review of work.

SECTION V - ALTERATION IN SCOPE OF WORK

Any alteration in the scope of work that will result in a substantial
change in the nature of the PROJECT so as to materially increase or decrease
the contract fee will require negotiation of an amendment to the contract to be
executed by the DISTRICT and the CONSULTANT. No work shall commence on the
change until the contract amendment has been approved by the DISTRICT and the
CONSULTANT has been notified to proceed by the AGENT. It is distinctly
understood and agreed that no claim for extra work done or materials furnished
by the CONSULTANT will be allowed by the DISTRICT except as provided herein,
nor shall the CONSULTANT do any work or furnish any materials not covered by
this agreement unless such work is first authorized in writing in accordance
with the Maricopa County Procurement Code. Any such work or materials
furnished by the CONSULTANT without such written authorization first being
given shall be at his own risk, cost, and expense, and he hereby agrees that
without such written authorization he will make no claim for compensation for
such work or materials furnished.

SECTION VI - RECORDS

Records of the CONSULTANT's payroll expense pertaining to this PROJECT
and records of accounts between the DISTRICT and the CONSULTANT shall be kept
on a generally recognized accounting basis and shall be available upon request
to the DISTRICT or its authorized representative for audit during normal
business hours. The records shall be subject to audit by appropriate grantor
agency if the PROJECT is funded all or in part by a grant.
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SECTION VIr - PROJECT COMPLETION

If during the course of this contract situations arise which prevent
completion within the allotted time, an extension may be granted by the AGENT.

SECTION VIII - TERMINATION

The DISTRICT may terminate this contract at any time upon
reimbursement to the.CONSULTANT of expenses which include reasonable charges
for time and material for the percentage of work satisfactorily completed and
turned over to the DISTRICT.

The DISTRICT reserves the right to postpone, terminate or abandon this
PROJECT for the CONSULTANTi s failure to complete the PROJECT on time, or
failure to comply with the provisions of the contract. The DISTRICT also
reserves the right to terminate any or all parts of this contract for its own
convenience as the DISTRICT may determine at its sale discretion.

The DISTRICT hereby gives notice that pursuant to A.R.S. Section
38-511 "An this contract may be cancelled without penalty or further obligation
within three years after execution if any person significantly involved in
initiation, negotiation, securing, drafting, or creating a contract on behalf
of the DISTRICT is, at anytime while the contract or any extension of the
contract is in effect, an employer, agent, or any other party to the contract
in any capacity or a consultant to any other party of the contract with respect
to the subject matter of the contract. Cancellation under this section shall
be effective when written notice from the Chief Engineer and General Manager of
the DISTRICT is received by all of the parties of the contract. In addition,
the DISTRICT may recoup any fee for commission paid or due to any person
significantly involved in initiation, negotiation,' securing, drafting, or
creating the contract on behalf of the DISTRICT from any other party to the
contract arising as a result of the contract.

The CONSULTANT may terminate this contract in the event of nonpayment
of fees as specified in Section III, PAYMENTS TO THE CONSULTAN~.

SECTION IX - OWNERSHIP OF DOCUMENTS

All original documents including, but not limited to studies. reports,
tracings, drawings, physical and computer models, estimates, field notes,
investigations, design analyses, calculations, computer software,
specifications, aerial mapping, and geotechnical reports prepared in the
performance of this Contract are to be and remain the property of. the DISTRICT
and are to be delivered to the AGENT before final payment is made to the
CONSULTANT. The DISTRICT reserves the right to reuse the documents~ as it sees
fit. How~ver, the DISTRICT will not reuse~ alter, or modify these 40cuments
without noting such alterations, modifications, or intent or their reuse, and
will hold the CONSULTANT harmless from any claims arising from the reuse,
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alteration, or modificati~n of the documents. The CONSULTANT may retain
reproducible copies of all such documents delivered to the DISTRICT.

The CONSULTANT hereby releases all Subcontractors/Subconsultants employed for
this project from any liability or prior notice and authorization for providing
information or copies of records requested by the DISTRICT subsequent to the
completion of this Contract.

SECTION X - COMPLIANCE WITH LAWS

The CONSULTANT is required to comply with all Federal, State and local
laws, local ordinances and regulations. The CONSULTANT's signature on this
contract certifies compliance with the provisions of the 1-9 requirements of
the Immigration Reform and Control Act of 1986 for all personnel that the
CONSULTANT and any subconsultants employ to complete this PROJECT. It is
understood that the DISTRICT shall conduct itself in accordance with the
provisions of the Maricopa:County Procurement Code.

SECTION XI.- GENERAL CONSIDERATIONS

A. Prior to beginning the work, the CONSULTANT shall furnish the
DISTRICT for approval the names of its key employees, and of its
sub-consultants and their key employees to be used on this PROJECT. Any
subsequent changes are subject to the written approval of the DISTRICT.

The CONSULTANT in replacing a MBE/YBE subcontractor should attempt to contract
with another MBE/WBE.

B. The failure of either party to enforce any of the provlslons of
this Contract or to require performance of the other party of any of the
provisions hereof shall not be construed to be a waiver of such provisions, nor
shall it affect the validity of this Contract or any part thereof, or the right
of either party to thereafter enforce each and every provision.

C. The CONSULTANT shall be responsible for the cost of any
additional design, field layout, testing, construction and_supervision
necessary to correct those errors or omissions attributable to the CONSULTANT
and for any damage incurred by the DISTRICT as a result of additional
construction costs caused by such CONSULTANT errors or omissions.

D. The fact that the DISTRICT has accepted or approved the
CONSULTANT's work shall in no way relieve the CONSULTANT's responsibility.

E. It is mutually understood and agreed that this Contract shall be
governed by the laws of the State of Arizona, both as to interpretation and
performance. Any action at law, suit in equity, or judicial proceeding for the
enforcement of this Contract, or any provision thereof, shall be instituted
only in the courts of the State of Arizona.
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SECTION XII - SUCCESSORS AND ASSIGNS

This Contract shall not be assigned by either party without prior
written approval of the other except that the CONSULTANT may use in the
performance of this Contract without prior approval of the DISTRICT, personnel
or services of its related entities and affiliated companies as if they were an
integral part of the CONSULTANT; and it shall extend.to ~~g be binding upon the
heirs, executors, administrators, successors and assigns of the parties hereto.

SECTION XIII - NO KICK-BACK CERTIFICATION

The CONSULTANT warrants that no person has been.employed or retained
to solicit or secure this Contract upon any agreement or understanding for a
commission, percentage, brokerage, or contingent fee; and that no member of the
Board of Directors/Supervisors or any employee of the DISTRICT has any
interest, financially or otherwise, in the CONSULTANT firm.

For breach or violation of this warranty, the DISTRICT shall have the
right to annul this Contract without liability, or at its discretion to deduct
from the Contract price Gr consideration, the full amount of such commission,
percentage, brokerage, or contingent fee.

SECTION XIV - ANTI-DISCRIMINATION PROVISION

The Flood Control District of Maricopa County will endeavor to ensure
in every way possible that minority and women-owned business enterprises shall
have every opportunity to participate in providing professional services,
purchased goods, and contractual services to the Flood Control District of
Maricopa County without being discriminated against on the grounds of race,
religion, sex, age, or national origin.

The CONSULTANT agrees not to discriminate against any employee or
applicant for employment because of race,. religion, ~olor, sex, national
origin, age, or handicap and further agrees not to engage in any unlawful
employment practices. The CONSULTANT further agrees to insert the foregoing
provisions in all subcontracts hereunder.

SECTION XV - AMENDMENTS

This Contract may be amended by mutual written agreement of the
DISTRICT and the CONSULTANT.

FeD 90-04
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SECTION XVI - INDEMNIFICATION AND INSURANCE

A. The CONSULTANT shall provide and maintain the folloving minimum
insurance requirements:

1. Professional Liability. The CONSULTANT shall show evidence
of maintaining continuous insurance for the past three (3) years with a minimum
coverage limit of $1,000,000.00 each claim and/or in the aggregate.

The CONSULTANT shall provide and maintain Professional
Liability Insurance with a minimum single limit of $1,000,000.00 for each claim
made and an aggregate limit of $1,000,000.00 for all claims made through this
contract's completion date or the policy's life, whichever is longer.

2. Commercial General Liability. Commercial general liability
insurance with a minimum single limit of $1,000,000.00 for each
coverage/occurrence. The policy shall include coverage for bodily injury and
personal injury, broad form property damage and blanket contractual coverage.

3. Automobile Liability. Automobile liability insurance, with
an individual single limit for bodily injury and property damage of no less
than $1,000,000.00, each occurrence, with respects to CONSULTANT's vehicles
(whether owned, hired, non-owned), assigned to or used in the performance of
this contract.

4. Workers' Compensation Insurance. This insurance shall be
maintained during the life of the contract.

5. Additional Insured. The policies, except professional
liability and workers" compensation, required by this section shall name the
DISTRICT as Additional Insured, and shall specify that insurance afforded the
CONSULTANT shall be primary insurance, and that any insurance coverage carried
by the DISTRICT or its employees shall be excess coverage, and not contributory
coverage to that provided by the CONSULTANT. No policy issued under this
contract shall lapse, be cancelled, allowed to expire, or be materially changed
to affect the coverage available to the DISTRICT without thirty (30) days
written notice to the DISTRICT.

6. DISTRICT approved documentation outlining the coverages
specified in this section shall be filed with the DISTRICT prior to issuance of
the Notice to Proceed.

B. The CONSULTANT agrees to indemnify and save'harmless the
'DISTRICT, any of its departments, agencies, officers, or employees from all
suits, including attorney's fees and costs of litigation, actions, loss,
damage, expense, cost or claims, of any character or any nature arising out of
the CONSULTANT's wanton, willful or negligent acts, errors or omissions in the
performance of work under this Contract, and any wanton. willful or negligent
acts, errors or omissions by any subconsultant or other agent used by the
CONSULTANT in the performance of work under this Contract.
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IN YITNESS WHEREOF, the parties herein have executed this Contract.

A-N WEST, INC. 1 j d

A aJLd!£
PrincJ.P;m

Printed Name

vice Ire-5 /je-n -f
Title

Date:

B{;- 0545*7-.33
Tax Identification Number

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

RECOMMENDED BY:

0, P.E.
and General Manager



Scope of Work
Flood Control Dis~_~ct of Maricopa County

Topographic Mapping and Flood Insurance Study

General

The project consists of topographic mapping and floodplain and floodway
delineations of Sunvalley Parkway and various unnamed washes in the Wittman
~~~? Drainage Master Study region. The Consultant will modify the hydrology
to reflect the Sunvalley Parkway and do a backwater analysis using the HEC-2
computer model to determine floodplain and floodway delineations for the 100
year peak flood for the areas to be defined in the field. All work must be
reviewed and accepted by the Federal Emergency Management Agency (FEMA)
prior to the finalization of this contract. As a part of this requirement,
the Consultant shall be responsible for Public Notification regarding this
project. All work under this Scope will be completed within 240 calendar
days from the date of the Notice to Proceed, including 60 days for Flood
Control District reviews.

Task 1 Data Collection

1.1 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.

1.2 Written summary of data collection will be submitted to the District
for information purposes.

1.3 The Consultant will submit a project schedule showing coordination
meetings and completion dates for each of'the tasks in the contract.

Task 2 Topographic Mapping

2.1 The Consultant will notify all property owners and obtain any
necessary Rights of Entry for the study area. The District will
assist Consultant as may be necessary to complete this task.

2.2 An aerial survey subconsultant shall be retained by the firm as part
of this contract. The Consultant shall coordinate all the aerial
surveying work with the aerial surveying Consultant to ensure that
the specifications of the aerial surveying work is met. Quality
control on surveys will be per FEMA 37, Flood Insurance Study
Guidelines and Specifications for Study Consultants.

2.2.1 Prepare topographic mapping to a 2-foot contour interval, 1"=400
scale, with spot elevations and/or I-foot contours on all section
line and mid-section line roads.
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2.2.2 Ground Control:
a. The Consultant shall provide all survey control.
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
Consultant. Where readily available, surveys will tie into the
State Plane Coordinate System. Field control shall be
sufficient to readily allow for compilation of map~_py the._
aerial survey Consultant at the desired map scale and contour
interval and will be based on the National Geodetic Vertical
Data (NGVD).

c. The horizontal and vertical control points shall be located and
marked by the Consultant. The controls for the area mapping
shall be in sufficient numbers and shall be in locations which
will be compatible ~ith 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.

2.2.3 Digital contour and planimetric data developed for this project
shall be delivered in AutoCAD DXF or Intergraph ISIF ASCII format,
as specified in Autodesk, Inc., publication TD106-009 (May 7, 1986)
or Intergraph publication DIX4110 (May 12, 1985). Layer names and
graphics attributes shall be fully documented by the Consultant.
Tte delivered DXF or ISIF files shall be compatible with the
requirements, and subject to the limitations, of the ESRI DXFARC or
the ESRI SIF2ARC software translator as detailed in the January 1989
release of the "ARC/INFO Users Guide". All file deliveries shall be
id ASCII format on industry-standard 1/2" magnetic tape, 2400-foot
r3els, written in a generic unlabelled COpy format, with specified
r~cord-lengths and blocksizes.

2.284 The Consultant shall provide permanent non-erasable topographic
m:rlar sheets 24 n X 36" with a scale of I-inch equal to 400 feet,
with a contour interval of 2 feet for "all mapping with the exception
o~ 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 manuscript shall
include a minimum of a north arrow, scale, section corners and
quarter corners, ·current and proposed streets and Highway names,
State Plane Coordinate Syst~m, major drainage features, corporate
boundaries, cross section lines, channel station center line, index
map, description and elevation of control points' and ERMs, and
reference marks used in ground control. The mapping will have an
accuracy such that ninety percent (90%) of all contours shall be
w~thin 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.

2.2.5 The Consultant shall provide permanent non-erasable topographic
mylars as de$cribed above in Section 2.2.4 with delineated
floodplains included.
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2.2.6

2.2.7

Sketch maps no J..arger than 11 11 x 17" for the study E~rea ~::;.,.~.st be
included in the narrativerc;jo.rt along with the flood profi.le maps.

Hydrologic York Maps should be at a scale of 1 inch = 1200 feet and
shall include: reproducible transparent overlay maps of existing
drainage patterns, subwatersheds; major flow paths; and general
topographic maps.

Task 3 Hydrology

3.1 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-l to modify the hydrologic model developed-for the
Yittman Area Drainage Master Study to reflect the Sunvalley Parkway
and related hyraulic structures.

3.2 Final report should include the following sections:
a. Scope of the study
b. Description of the watershed.
c. Previous studies and reports.
d. Methodology. \
e. Assumptions.
f. Results.
g. Comparison of the results with other studies and/or stream

gages.
h. Conclusion
i. List of references and agencies contacted.

3.2.1

3.2.2

Tables and Figures for the main Text:
a. Watershed area (11x17) foldout map.
b. Table showing the flow peaks and volumes at critical

concentration points for different rainfall total and
distributions.

c. Table showing the critical peaks and volumes for major
concentration points as compared to previous studies (where
available).

d. Spread sheet showing all the sub-basins and their major
parameters (slope,area t friction, total rainfall, Time of
concentration or Lag, major structures,etc.)

Tables and Figures for the appendices:
a. Topographic base map showing the sub-watersheds, routing

reaches, Tc calculation paths, major man made structures, and
references (i.e. street names, Township Range Section,etc.) at
scale of 1:2000.

b. Soils map at the same scale as the base map.
c. Land use map at the same scale as above.
d. Schematic map for the HEC-l showing the sub-basins (area,Tc),

the flow paths, the routing reaches (length, slope, friction,
width, associated velocities, associated 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.)
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4.2

4.3

4.3.1

Ground Control for Floodplain Delineations:
a. All topographic mapping and survey work shall meet or exceed

Federal Emergency Management Agency (FEMA) minimum criteria as
define~ in FEMA Document 37, Flood Insurance Study Guidelines
and Specifications for Study Consultants, Appendix 4, September
1985. This would include, but is not limited to: the
establishment of "permanent rt elevation reference marks (ERMIs);
field control; and verification of _p~pfil~.$__by the ground
survey profile procedure.

b. Horizontal and Vertical Control: Systematically set panel
points and establish horizontal and vertical control throughout
the area to be mapped for use in compilation bi the aerial
survey Consultant. Where readily available, surveys will tie
into State Plane Coordinate System. Field control shall be
sufficient, at least one "permanent" point per mile, such
pointes) being used as Elevation Reference Marks (ERMs).
Surveys will be based on National Geodetic Vertical Datum
(NGVD), per FEMA guidelines. "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. Elevation Reference Marks will be labelled on
available maps and described in a manner which allow them to be
readily located in the field.

c. hAs-Built" plans or surveys of all bridges and hydraulic
structures are to be obtained by the Study Consultant.

d. The Consultant shall verify profiles for mapped floodplains.
The ground survey profile procedure as described in FEMA
Document 37 or other methods approved by FEMA.

The Consultant will conduct 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.

A written summary of the field inspection, including photographs to
document "u" value estimation will be submitted to the District for
review and approval.

Task 5 Floodplain and Floodway Delineation

5.1 Floodplain and Floodway delineations must be obtained using the u.s.
Army Corps of Engineers HEC-2 Water Surface Profiles computer model,
1989 version, and using methodology acceptable to FEMA. This model
will simulate the effects of floodplain geomorphology, flow changes,
bridges and culverts, hydraulic roughness factors, effective flow
limitations, split-flows, and other considerations. The Consultant
will prepare the study using the guidelines established in "The
Flood Insurance Study Guidelines and Specification for Study
Consultants', dated September 1985 and "Appeals, Revisions, and
Amendments to Flood Insurance Maps", September 1985.
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5.2

5.3

5.4

5.5

5.6

5.7

5.8

Bridges and Culverts must be modeled ~n compliance with HEC-2
modeling requirements for.~he .selected routine. Where multiple
bridges occur, each bridge ~ill b~ modeled separately.

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

For floodplains identified as ponding areas, it is preferable to
analyze the area by using the HEC~2 model, which will provide the
District with water-surface-elevations. If appropriate, the
Consultant shall identify in the ponded floodplains a floodway. The
purpose of this floodway is to allow the pond to seek a constant
stage throughout the areal extent of the ponds, versus the creation
of two independent ponds.

Flood zones must be determined according to FEMA criteria .

The Consultant will prepare working maps and models of the IOO-year
floodplain and floodway during the course of the hydraulic modeling
analysis for review by the Flood Control District at progress
meetings. Floodways are to be determined using equal conveyance
encroachment methods to start with, but only encroachment method 1
will be used in the final analysis.

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

The final report for the floodplain/floodway delineation study will
include, but is not limited to the following:

v.
VI.
VII.
VIII.

I.

II.

III.

IV.

FeD 90-04 SOW

Introduction
a. Purpose of study
b. Authority for study
c. Coordination and acknowledgments

Area Studied
a. Scope of study
b. Community description
c. Principal flood problems
d. Flood protection measures

Engineering methods
a. Hydrologic analyses
b. Hydraulic analyses

Floodplain Management applications
a. Flood boundaries
b. Floodways

Insurance applications
Other studies
Location of data
Bibliography
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Task 6 Coordination

6.1

.. 6.2

6.3

The Consultant shall participate in regular coordination meetings
(at least every three weeks) with the District's Project Manager and
in Milestone coordination meetings in the development of the
hydrologic and hydraulic analyses

__ Prior to fin.ali~in.g of the hydraulic analysis, The Consultant will
submit maps. report, and HEC-l model to ADWR and any other
governmental agency reviewers through the District. The Consultant
will respond to questions by the reviewers and make modifications to
the hydrologic ,maps, model, and report if necessary.

The Consultant will submit maps, report, HEC-2 model to ADWR, FEMA
for review by the Technical Evaluation Consultant (TEC), and any
other governmental agency reviewers through the District. The
Consultant will respond to questions by the reviewers and make
modifications to maps, models and report if required.

Task 7 Final Products

7.1. Mapping:

a. One complete set of 9" X 9" contact prints of the aerial stereo
photographs sequentially numbered and catalogued.

b. One complete set of contour maps, blueline, draft copy for
Flood Control District reference during the project, delivered
immediately following the topographic mapping.

c. One complete set of contour maps at l"~ 400' scale with the
floodplain delineations in reproducible form (mylar) and six
blueline copies as outlined in Task 2.

d. One set of transparent overlays of photo-mylars
e. One complete set of mylars for the foldout maps (no larger than

11" x 17") used in the report.

7.2 One-half inch magnetic tape formatted at 1600 bpi containing the
topographic data and the digitized floodplain/floodway boundaries in
either the AutoCAD DXF ASCII format or the Intergraph ISIF ASCII
format.

7.3 Six hardcopies of the HEC-2 and HEC-l printouts and a copy of the
HEC-2 and HEC-l model input/output on 5-1/4", 1.2 Mb diskettes
compatible with an IBM-AT personal computer.

7.4 Tabular list of control points (ERM's) used with descriptions,
elevations, and coordinates.

7.5 Reports:
a. The Consultant will produce a final report incorporating the

comments of the District, FEMA and other reviewers. Six copies
of the Hydrology and Hydraulics reports as outlined in Tasks 3 &
5 respectively, will be delivered.

7.6 Documentation for this study will be as outlined in Instructions for
Organizing and Submitting Technical Documentation for Flood Studies
as required by ADWR.

FeD 90-04 SOW
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ADDENDUM TO EXHIBIT A
EXH18I T I AI - 1

SCOPE OF WORK
SUN VALLEY PARKWAY NORTH FLOODPLAIN

DELINEATION STUDY (FeD 90-04)
REVI~ED 6/25/90

The Consultant shall make the necessary surveys and studies and shall prepare
a Flood Insurance Study (FIS) report for the Sun Valley Parkway north area.
The floodplain mapping limits are shown on the study area map. The purpose
of the study is to develop 100-year discharges and delineate floodplains
along the upstream side of the Sun Valley Parkway and the washes highlighted
on the study area map downstream of the Parkway. The approximate length of
these floodplain delineations is 22 miles. The purpose of the study is also
to develop floodways for the highlighted washes downstream of the Parkway.

A11 work must be revi ewed and accepted by the Federa1 Emergency Management
Agency (FEMA) prior to the finalization fo the project.

All- work under this scope will be completed within 240 calendar days from the
date of the Notice to Proceed, including 60 days for Flood Control District
reviews.

The work shall include the following tasks:

1. Data Collection
Collect, assemble, and review pertinent maps, drainage and flood hazard
reports, hydrology, topographic mapping, and as-built plans for the study
area. Included in this data will be the Wittman Area Drainage Master Study,
the Sun Valley Parkway Drainage Design Report, and roadway as-built plans .

.....

2. Topographic Mapping
Develop new topographic mapping for the study within the limits shown on the
study area map for a total of approximately 10,240 acres. Develop 400-scale,
2-foot contour interval (e.l.) mapping from 200 feet south of the Sun Valley
Parkway to the north mapping limits. Develop 400-scale, 4-foot C.I. mapping
from 200 feet south of- the Sun Valley Parkway to the south mapping limits.
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The existing 400-scale, 4-foot contour mapping from the Wittman Area Drainage
Master Study will be utilized for the portion of the study to the north of
the new mapping limits.

3. Hydrology
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-l to modify ·the hydrologic
model developed for the Wittman Area Drainage Master Study to compute peak
discharges along the Sun Valley Parkway and downstream washes. The
hydrologic analysis will be limited to the IOO-year, 24-hour storm event.
The hydrologic analysis will utilize the general hydrology methodology,
including soils and curve number data established by the Wittman Area
Drainage Master Study.

The topographic mapping base for the model will be the U.S.G.S. 7-1/2 minute
quadrangle maps aided by the detailed mapping proposed in Task 2.

The results of this analysis wil-i be compared to those of the Sun Valley
Parkway Drainage Design Report and other studies and/or stream gages.

4. Field Surveys
Field survey will be performed on National Geodetic Vertical Datum to
establish horizontally and vertically controlled panel points at intervals
compatible with the accuracy of the mapping requirements. Section corners,
quarter corners, and midsection points will be used for control points
wherever possible.

Elevation Reference Marks (ERMis) shall be field surveyed and controlled
relative ·to the mapping utilizing existing monumentation (such as brass caps)
or establishing new monumentation to obtain approximately one ERM per half

mile along floodplain' delineations.

Ground survey profiles will be conducted to verify profiles for mapped
.floodplains per FEMA Document 37 procedures.

Fi.eld reconnaissance of the ,full study reach will be conducted. This will
include observation of channel and floodplain conditions for estimation of
Manning's 'n l values, photographic documentation of floodplain

2 of 5

.... .,"
" t",

t' I'

! ,':.'



characteristics, determination of channel bank stations, observation of
possible overbank. A written summary of the field reconnaissance will be
submitted to the District for review and approval.

5. Floodplain and Floodway Delineation
Floodplain and floodway delineations will be performed using the U.S. Army

Corps of Engineers' HEC-2 computer model and using methodologies acceptable
to FEMA. Floodplain delineations ,will be determined along the upstream side
of the Sun Valley Parkway from the west end of the study area to the McMicken
Dam flood pool. Floodplains and floodways will be computed for the washes
shown on the study area map downstream of the Sun Valley Parkway. The total
length of proposed floodplain delineations ;s approximately 22 miles.

The Consultant will prepare ,the study using the guidelines established in the
IIFlood Insurance Study Guidelines and Specifications for Study Consultants,1I
dated September, 1985 and IIAppeals, Revisions, and Amendments to Flood
Insurance Maps," September, 1985.

The cross-sect i on data wi 11 be taken from the new 400-sca1e, 2-foot C. I.
mapping proposed in Task 2 or the existing 400-scale, 4-foot C.I. mapping
from the Wittman Area Drainage Master Study. These delineations will be
prepared to FEMA standards defined in the "Guidelines and Specifications for
Study Contractors," dated September, 1985.

Cross-sect ion plots wi 11 be prepared us i ng ink plotter and wi 11 show water
surface profile, ineffective flow areas, In' values, encroachments, channel
stationing, and other pertinent information. These plats will be available
at all reviews.

6. Coordination
The consultant shall participate in regular coordination meetings or
telephone progress reports (at least every three weeks) with the District's
Project Manager and in milestone coordination meetings in the development of
the hydrologic and hydraulic analyses, as outlined on the attached schedule.

Prior to finalizing of the hydraulic analysis, the Consultant will submit
maps, report, and HEC-l mode 1 to ADWR and any other governmenta 1 agency
reviewers through the District~ The Consultant will respond to questions by
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the reviewers and make modifications to the hydrologic maps, model, and
report, if necessary.

The Consultant will submit maps, report, HEC-2 model to ADWR, FEMA for review
by the Technical Evaluation Consult?nt (TEC), and any oth~r governmental
agency reviewers through the District. The Consultant will respond to
questions by the reviewers and make modifications to maps, models, and
report, if required.

7. Final Products
A. Hydrology Report summarlzlng the methodology and results (six copies),

including the following figures and exhibits:

1) Watershed area map (11" X 17")
2) Topographic base map (2,OOO-scale)
3) Soils "map (2,OOO-scale)
4) Land use map (2,OOO-scale)
5) HEC-l schematic map (2,OOO-scale).

B. Floodplain and floodway report in FEMA format for Flood Insurance Studies
(six copies), including profiles.

C. Mapping:

1)

2)

3)

4)

5)

One complete set of 911 X gil contact prints of the aerial stereo
photographs sequentially numbered and catalogued for the new mapping
proposed in Task 2.
One complete set of contour maps, blueline, draft copy for the Flood
Control District's reference during the project, delivered-
immediate y following the topographic mapping.
One camp 1ete set of contour maps at 111 = 400 I sea1e, wi th the
floodplain delineations in reproducible form (mylar) and six blueline
copies, as outlined in Task 2~

One set of transparent overlays of photo~mylars at 410 scale to the
District (optional).
One complete set of mylars for the foldout maps (no larger than II" X
17 11

) used in the report.

I
I
I

D. One-half inch magnetic tape formatted at 1,600 bpi containing the
topographic data and the digitized floodplain/floodway boundaries in
either the AutoCAD DXF ASCII format or the Intergraph ISIF ASCII format.
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E. Six hard copies of the HEC-2 and HEC-l printouts and a copy of the HEC-2
and HEC-1 model input/output on 5-1/4 inch, 1.2 Mb diskettes compatible
with an IBM-AT personal computer.

F. Tabular list of control points (ERMis) used with descriptions,
elevations, and coordinates.

G. Documentation for this study will be as outlined in Instructions for
Organizing and Submitting' Technical Documentation for Flood Studies as
required by ADWR.
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Con.uJtJng engIneers

TASKS

1 Data Collection

ESTIMATED PROJECT SCHEDULE
SUN VALLEY PARKWAY NORTH

FLOOD DELINEATION STUDY
CONTRACT NO. FeD 90-04

Weeks Following
Notice To Proceed a 2 4 6 8 lO 12 14 16 18 20 22 24 26 28 30 32

2 Topographic Mapping

3 Hydrology

4 Field SLJrveys

a Topa Mapping Control

'R-e-v-je-w~-_--+-lrJraa--+---~----+---4-'--+---------t-------i

63 6 5

b

c

Profile Verification

tN' Value Survey

5 Delinations (Inc. Report)

a Floodplain

b Floodway

6 Coordination

7 Final Products

FINAL PRODUCTS

Meetings

6 Submitted

Field Trip

CD Telephone Progress Report

Review

SUBMlTIED SUMMARY

1. Summary of Data Collection
2. Base Topography tv1apping Draft Bluelines
3. .' Draft Hydrology Report to F-CD and ADWR
4. Written Summary of 'N' Value Estimation
5. Final Hydrology Report to FeD and ADW~

-6. Working Maps of FloodplainjFloodway 1

7. Final Draft Hydraulic Report to FeD, ADWR & FEMA
8. Final Hydraulic Report to FeD, ADWR & FEMA
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SECTION 2: MAPPING AND SURVEY INFORMATION
2.1 Description of Mapping, Map Control and other Study Survey Information.

The Sun Valley Parkway North Flood Insurance Study involved the study of
floodplains along the upstream side of the Sun Valley Parkway and washes
between the Parkway and Wash 5 West, Trilby Wash and McMicken Dam.

Floodplains had been previously studied and mapping developed along Wash 5
West, Trilby Wash and McMicken Dam as part of a previous study for the Flood
Control District by the WLB Group of Phoenix. This study was title'd the
Wittman Area Drainage Master Study (ADMS). The mapping produced for this
study was flown on December 11, 1986 by Cooper Aerial Survey of Phoenix. The
Inapping produced was at scale: 1" = 400' and 4 foot C.I.

Since the Sun Valley Parkway North F.J.S. involved studying tributary washes
to these previously studied washes, the new 'mapping area developed for A-N
West has chosen to proceed ups lope (south and west) from th is ex i st i ng
mapping. .

The new mapping developed for A-N West was compiled at scale I" = 400' and 2
foot C.I. from the match with the Wittman ADMS mapping to a line parallel and
upslope (south and west) of the Sun Valley Parkway. New mapping of scale 111
= 400' and 4-foot C.I. was also developed for A-N West for 1 mile upslope
(south and west) of the Parkway to provide mapping for delineating drainage
areas in the hydrologic analysis.

Cooper Aerial Survey of Phoenix was subcontracted by A-N West to compile the
new mapping for the Sun Valley Parkway North F.I.S.

Two mapping photo panel points common the both the Sun Valley Parkway North
F.J.S. and existing Wittman ADMS mapping were utilized by Cooper Aerial
Survey to match the existing Wittman ADMS mapping to the new Sun Valley
Parkway FIS mapping. Cooper Aerial digitized or traced a portion of the
Wittman ADMS mapping along Wash 5 West, Trilby Wash and McMicken Dam onto the
new Sun Valley Parkway mapping to provide mapping for the new study washes at
the confl uence wi th the Wi ttman ADMS study washes (Wash 5 West, Tri 1by Wash
and McMicken Dam). These common panel points are No. 9213 and 9326 and are
shown on the following Figure 2, Photo Control Layout and Sheet Locations and
Table 1, Summary of Photo Control Survey Results.

The following Figure 1 shows the location of existing and new mapping for the
study. Flight lines for the new mapping are also shown.

A-N West subcontracted Hunsacker and Associates from San Bernardino,
California to provide Global Positioning System (GPS) equipment and personnel
to establish horizontal and vertical control for the aerial mapping panel
locations.
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A-N West subcontracted Project Engineering of Phoenix to assist in performing
field surveys to locate available section corners, 1/4 corners, and install
photo control panels. Project Engineering also 'performed field survey to
establish vertical control for enough monuments to provide basic vertical
control to the GPS consultant and additional vertical control to serve as a
second check of the GPS results. Project Engineeringls field notes are
included in Section 2.3.

The GPS subconsultant required a minimum of eight vertical points over the
project ,area as given elevations for the GPS survey of the remaining panel
points. A-N West provided twelve vertical control points to the GPS
subconsultant. These points ate noted on following Table I, Summary of Photo
Control Survey Result 'which follows in Section 2.3~ Tables 2 and 3 which
include the GPS monument coordinates and elevations, respectively as received
from Hunsacker are also included in Section 2.3.

The following Figure 2 shows the monuments and photo control point locations
that horizontal and vertical control was established by the GPS
subconsultant, Hunsacker and Associates. Figure 2 also shows the sheet
number and 1ocat i on for new mappi ng campi 1ed for the study area by Cooper
Aerial of Phoenix.

The vertical control survey performed by Project Engineering of Phoenix
involved several level circuits tied to know United States Geological Survey
(USGS) benchmarks. Three U.S.G.S. bench marks were utilized in the field
survey, described as follows:

U.S.G.S. Benchmark 49 L.C. - Elev. = 1411.783 - Sec. 29 T4N, R2W
U.S.G.S. Benchmark 50 L.C. - Elev. = 1459.887 - N.W.Corner, Sec. 19,
T4N, R2W
U.S.G.S. Benchmark 51 L.e. - Elev. = 1521.960 - Sec. 15 T4N, R3W

These U.S.G.S. benchmark elevations are on National Geodetic Vertical Datumn
N.G.V.D. 1929 per Arizona D.O.T. Geodesy Department (Mr. Pat Church). These
benchmarks are shown on Figure 2.

The horizontal control for the photo control panel points was established by
reference to the U.S.G.S. Triangulation Station titled IIFRIA". This point
is shown on Figure 2 and was given the number 9000 for the GPS survey. The

·Tri. Station "FRIA" has the following 1983 North American Datumn (NAD)
Latitude (33: 38 1 42.11722 I1 N) .and Longitude (112: 29 1 46.87056"W) and
coordinates in feet (962715.873 Nand 523586.280 E).

Check profiles were surveyed by A-N Hest and plotted on .the mapping compiled
by Cooper Aerial of Phoenix per FEMA Document No. 37 to check mapping
accuracy. These profile plots and field notes are included in Section 2.3.
The check profiles were withing the tolerance required by FEMA No. 37.

2.2 Index of Maps
The following two exhibits show an index of mapping for the project:
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Figure 1 - "Aerial Photography Photo and Mapping Index", shows existing
and new mapping limits, scale and contour interval utilized in the
project as well as flight lines and photo numbers for new aerial
photography.

Figure 2 - "Photo Control Layout and Sheet Locations ll
, shows the photo

control points established for the new mapping and the new mapping
sheet layout.

2.3 Survey Field Notes
As discussed in Section 2.1 the vertical datumn is N.G.V.D. 1929 a'nd is
based on three U.S.G.S. benchmarks located in the study area. The horizontal
datumn was established for the U.S.G.S. triangulation station IIFRIA" and
mapping control points and coordinates are based on the 1983 state plane
coordinate~.

The following registered land surveyors were responsible for establishing
horizontal and vertical control for the new mapping on this project.

Survey Supervisor, Ronald l. Vogel, R.l.S., A-N West, Inc. Phoenix, AZ.
Global Position Systems (GPS) Project Manager, Bob Morrison, R.L.S.,
Hunsacker and" Associates.
Field Survey Project Manager, Larry Maldonado, R.L.S., Project Engineering,
Phoenix, AZ.

The field survey by Project Engineering to establish control points was
performed from September 17, 1990 to October 11, 1990.

Check profiles were performed by A-N West on November 12, 1990.

The G.P.S. survey was performed in mid-October and completed on November 5,
1990.
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TABLE 1
SUMMARY OF PHOTO CONTROL SURVEY RESULTS

Mapping From GPS by From
Control Panel Hunsacker &. Assoc. Profect Engineering's
Point 1983 State Plane Coordinates Elev. from Field Survey
1.0. In International Feet Mapping Elev. Monument Groundfrom GPS Ref. Bench Monument Ground

Elevation ElevationMark Mark Elev. Elevation Elevation
Northing Eostlng No. FIeld Survey FIeld Survey Remarks

9000 962715.873 523586.280 Triangulation Station 'tRIA'
9101 962910.788 523996.700 1461.03 35 1461.03 1461.03 1461.03
9102 976493.177 505677.112 1500.21 1500.21 1500.21
9103 969295.692 516815.500 1464.83 29 1464.83 1464.83 1464.83
9104 965753.115 527235.554 1399.99 33 1400.01 1400.01 1399.99
9105 972331.613 513242.203 1474.99 17 1474.99 1474.99 1474.99
9106 979144.718 505395.038 1519.11 1519.11 1519.11
9107 979068.144 502812.596 1521.94 1521.99 1521.94
9109 963194.443 528989.333 1388.31 32 1388.31 1388.31 1388.31
9110 963673.362 526807.708 1411.95 34 1411.95 1411.95 1411.95
9111 968311.647 520226.557 1445.34 27 1445.34 1445.34 1445.34
9113 961175.162 525935.168 1440.74 1440.67 1440.67 1440.745 1440.745
9114 967022.201 523719.786 1427.26 1427.26 1427.26
9116 976400.473 508084.107 1491.77 1491.77 1491.77 1491.773 1491.773 Given Elev. for GPS
9117 976384.981 513366.875 1472.94 18 1473.808 1472.94 1472.94 1473.808
9118 979085.945 497574.669 1543.22 1 1543.22 1543.22 1543.22
9119 957776.726 531372.790 1362.30 1362.30 1362.30 1362.30 1362.30 Given Elev. for GPS
9120 971181.383 518573.678 1438.66 16 1438.66 1438.66 1438.66 1438.66 1438.66 Given Elev. for GPS
9121 971125.094 513252.554 1483.51 1483.51 1483.51
9122 960360.586 531499.234 1365.64 37 1365.67 1365.57 1365.57 1365.638 1365.638
9123 973755.707 510684.247 1487.03 9 1487.03 1487.03 1487.03
9124 979135.406 495050.496 1547.39 8 1547.39 1547.39 1547.39
9125 979264.946 500466.070 1538.66 15 1538.76 1538.76 1538.66
9203 962926.207 531484.511 1363.59 31 1363.59 1363.56 1363.21 1363.594 1363.594
9204 965655.454 531644.274 1366.90 30 1367.00 1367.00 1366.90 1367.001 1366.90 Given Elev. for GPS
9205 960415.118 528947.191 1391.48 1391.88 1391.48
9213 965758.167 523695.909 1439. 11 1440.11 1439.11 Common Pf. (Witman ADMS)

BC=1440.03 RM#27. Pt. No. 325
9216 965781.782 520880.155 1471.23 1470.86 1471.36 1470.878 1471.23
9219 967220.081 518541.730 1468.67 28 1468,31 1468.31 1468.81 1468.308 1468.67 Given Elev. forGPS
9223 971101.249 515942.183 1462.68 1463.13 1462.68
9225 968474.965 513275.621 1501.47 1500.87 1501.47 1500.851
9229 968477.785 510641.548 1526.44 24 1525.77 1525.69 1526.49 1525.772 1526.44
9230 971106.211 510673.424 1501.43 23 1502.58 1502.58 1501.43
9232 976365.384- 510714.272 1489.28 1489.34 1489.34 1489.282 1489.282
9238 968494.205 505372.068 1572.27 25 1571.33 1571.33 1572.33 1571.415 1572.27
9242 968519.539 500094.686 1617.38 20 1616.87 1616.87 1617.57 1616.872 1617.38 Given Elev. for GPS
9243 968547.059 494816.889 1647.68 21 1647.32 1646.90 1647.50 1647.323 1647.68
9244 968571.336 489515.449 1674.22 22 1674.12 1674.12 1674.22 1674.118 1674.32 Given [lev. for GPS

9301 971199.995 492193.323 1633.82 5 1634.88 1634.88 1633.82
9302 973848.714 492214.847 1600.04 6 1600.04 1600.04 1600.04
9303 976408.301 492216.416 1579.81 7 1579.81 1579.81 1579.81 1579.842 1579.842
9304 979023.367 492205.716 1559.70 1559.8 1559.70
9305 971213.618 489533.240 1636.39 1637.03 1636.39 1636.985 1636.33
9306 972533.142 489532.186 1618.89 1618.89 1618.89 1618.871 1618.871
9307 973859.565 489559.039 1604.44 1604.44 1604.44 1606.653 1604.44
9308 976493.470 489571.925 1581.73 1582.15 1581.73 1582.152 1581.66 Given Elev. for GPS
9309 971173.912 497477.453 1601.7Z 4 1602.77 1602.95 1601.89 1602.770 1601.72
9310 973847.101 497538.573 1574.29 3 1574.-2 ? 1574.29 1574.29 1574.61 1574.615
9311 976454.501 497527.043 1550.80 2 1552.49 1550.80 1550.80 1552.489 1551.13
9312 971187.929 495060.991 1616.78 1616.78 1616.78 --
9313 972459.009 495109.560 1600.85 1600.85 1600.85

9314 974564.088 495133.285 1579.83 1579.83 1579.83 1580.099 1580.099
9315 976465.616 494881.573 1563.28 1564.17 1563.28
9316 971160.498 500120.082 1586.50 19 1587.42 1587.42 1586.50

9317 972319.376 500145.254 1572.62 12 1572.62 1572.62 1572.62

9318 974419.730 500025.394 1557.19 13 1557.33 1557.19 1557.19 1557.329 1557.329

9319 976442.633 500162.837 1542.79 1544.01 1542.69
9320 971147.256 502758.099 1570.47 26 1571.61 1571.61 1570.47

9321 973788.679 502778.721 1542.83 1543.48 1542.83

9322 976428.329 502796.833 1517.95 14 1519.13 1518.73 1517.59 1519.129 1517.95

9323 971135.884- 505396.755 1543.38 11 1544.73 1544.73 1543.38

9324 973841.065 505533.308 1524.18 1524.21 1523.71 1524.185 1524.185

9325 972408.511 508075.893 15-14.79 1514~56 1514.51 1514,79. 1514~79_

9326 973760.108 508051.747 1508.25 10 1509.42 1509.42 1508.18 1509.421 1508.25 Common ·Pt. (Witman ADMS)
BC=1409.51 RM#43. Pt. No. 316

9327 969311.556 523972.087 1411.22 36 1411.78 1411.77 1411.22 1411.783

9401 957669.726 526406.357 1436.81 1436.81 1436.81

9402 960287.556 523626.559 1487.89 1488.05 1487.89

_9403 963050.088 520933.097 1524.64 1524.85 1524.85

9404 965800.706 518529.857 1474.67 1475.72 1474.67

9405 961652.439 518450.786 1620.57 1620.41 1620.41 1620.41 1620.57 GIven Elev. for GPS

9406 965812.113 515901.265 513.78 1515.34 1513.78

9407 965823.199 513273.557 1549.10 1550.22 1549.10

9408 962939.881 513196.842 1660.17 1660.21 1660.17

9409 965828.463 510627.852 1557.97 1559.84 1557.97

9410 963283.388 508164.264 1639.19 1639.19 1639.19 1639.19 1639.19 Given Elev. for CPS

9411 965855.633 505323.172 1598.68 1598.68 1598.68

9412 963222.865 502697.724 1662.54 1664.48 1662.54

9413 965880.490 500074.563 1649.77 1651.71 1649.77

9414 965893.095 497436.267 1667.54 1669.69 1667.54

9415 963251.903 497416.659 1716.89 1717.69 1716.89 1717.69 1716.84 Given Elev. for GPS

9416 965894.607 , 494779.806 1678.66 1678.81 1678.66
9417 965892.367 492204.034 1710.78 1710.91 I 1710.78
9418 963289.365 489476.837 1769.88 1770.88 I 1769.88 1770.88 1769.88 Given Erev. for GPS
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0.999935579 9114
0.999937003 9111
0.999934344 9110
O.999~45723 9319
0.999945743 9316
O.99~944544 9320
0.999942185 9326
O.9~9~42174 ~325

0.999943350 9323
O.~99948065 ~313

0.999948088 9312
O.~~9946932 ~310

0.999948054 9314
0.999948172 9315
0.999946989 9415
O.99994SgS0 9414
0.999945764 9413
O.9g~949438 9417
0.999950745 9418
O.~99948220 ~416

0.999948093 9124
O.~99946915 ~118

0.999941060 9409
O.g9~~3~954 9408
0.999938805 9406
O.9~9933~21 9407
0.999943393 9411
O.~99S42135 9410
0.999944571 9412,
0.999946961 ~30g

0.999934503 9401

'., >,

Convergence Scale factor Name
-0:19'16.250" 0.999935633 9000 - pf< I II
-0:22'43 .. 421· 0.99'394'3433 9302
-0:22'44 .. 213- 0,9:39949437 9304
-0:23'00.848" O.999~50705 '3307
-0:22'43.773" 0.999949432 9303
-0:23'01.141- O. 9~~'3506'38 9308
-0:22'43.187 11 0.999949443 '3301
-O:23'OO.638 A O. 9'39'350717 9305
-0:23'00.376" 0.999950726 9244
-0:23'00.834 11 0,9'39'350718 '330&
-0:19'49.769" 0.999937705 9404
-0: 20' 25. 26 1111 0.999'339934 9105
-0:22'08.927" 0.999946937 9311
-0: 1'3' 4'3. 775 A

O.999~37738 9405
-0:19'15.694 n 0,999935617 9402
-0:20'41.828" 0.999941054 '3229
-0:20'24.962- 0.999939881 9117
-0:19'33.679" O.g99936713 '3403
-0:18'52.690" 0.999934174 9104
-0:18'40.895" 0.9'3'3933484 910'3
-0:18'23.776 8 0.999932452 9204
.-0: '18' 24.510" O. '399'332514 '3203
-0:18'40.848" 0.999933500 9205
-0:20'24.555- O. 9'j'3'33~'320 '3225
-0:20'25.043" 0.999939930 9121
-0:18'24.120· 0, 'j'39S32508 '3122
-0:18'24.652" 0.999932557 9119
-0:21' 16.385- 0. 1399943371 9238
-0:19'49.857 11 0.999937700 9219
-0: 1'3' 34. 359" O.9~9936735 9216
-0:19'13.583" 0.399935467 9101·-
-0:19'00.673· O. 999'3346"31 9113
-O:22'25.60a n 0.999948203 9243
-0:21'50.995 A O. 9"39945755 9242
-0:21'34.338" 0.999944526 9322
-0:21'50.020" O. '3'3'3945535 '3125
-0:21'17,646" O.999~43360 9106
-0:21 J 34.583- O. 999'344519 9107
-0: 21 r 51 •181 11 0.999945732 9317
-0:21'34.102 11 O.g99944534 '3321

-0:21'52.253" 0.9'39945786 9318·
-0,: 21' 15. 443 A O. ~S'3'3't3235 gi02

-0:21'16.036" 0.99'3'343299 9324
-0:'20'41.'3581/ O. 9'3'3941040 '3230
-0:20'42.3fi8" O. 99'3941022 9232
-0:20'59,634" 0.999'342170 '3116
-O:20'42.22S n 0.999941035 9123
-O:1~'50.1461& O. 9·3~'337687 9120

-0:20'07.390" 0.999938788 9223
-0:20'01.444 A 0, 999'338421 9103
-0:19'14.511 N 0.99 13935477 9327
-0: 19'15.8'36 u O. 99993558'3 9213

-0:19'15 .. 891'
-0: 19'38.953 '1

-0: 18' 55.250'1
-O:21'51.627 lf

-0:21'51.188"
-0:21'33.883 11

-0:20'59.501/1
-0: 20' 5'3.166'
-0:21'16.573"
-0:22'24.235·
-0:22'24.376 11

,

-0:22'08.491"
-0:22'24.373"
-0:22'26.290·
-0:22'07.830"
-0:22'08.066 13

-0:21'50.768"
-0:22'42.366·
-0:22'59.872/1
-0:22'25.481-
-0:22'25.554"
-0:22'08.977"
-0:20'41.576"
-0:20'24.367"
-(1:20'07.003"
-0:20'24.231"
-0:21'16.355"
-0: 20' 57.3'35/1
--0:21'33.214"
-0:22'08.524"
-0:18'57.171"

Easting
523586.280
492214.847
492205.716
489559.03~

492216.416
489571.925
492193.323
489533.240
489515.449
489532.186
518529.857
513242.203
497527.043
518450.786
523626.559
510641.548
513366.875
520~33.097

527235.554
528989.333
531644.274
531484.511
528947.191
513275.621
513252.554
531499.234
531372.790
505372.063
518541.730
520880.155
523996.700
525935.168
494816.889
500094.68£
502796.833
50046G.070
505395.038
502812.5'36
500145.254
502773.721
500025. 3~'1
505677,112
505533.308
510673.424
510714.272
508084.107
510584.247
518573.678
5159012.183
516815.500
523972.087
5236'35.90')

. 523719.786
520226.557
526807.708
5001&2,837
500120.082
502758.09'3
508051.747
508075.893
505396,755
4,95109.560
495060.991
4'37538.573
495133.285
494881.573
497416.659
4'37436,267
500074.563
4'32204.034
489476.837
49477'),806
495050.49G
4·37574.66'3
510627.852
5131~6.842

515901.265
513273.557
505323.172
500164.264
502697.724
497477.453
526406.357

979023.367
97385"3,565
976408.301
976493.470
971199.995

',971213.018
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HUNSAKER & ASSOC.
SPS SURVEY RESULTS
GROUND ELEVATION
CLIENTa AN WEST

10 OCT., 1990

, \

I

"

E xp Jevr. Cl-.JI11Yl
OJ/I~ Ul1der)/ne-d (Jo InA :Lnl/cA-k

1i~;'I/-s Wf>e:re.. /J1d1'1 U_'I'l"~ f- £-;~,;s,

AJ er~ 1."" e l'1 +0 G jJ5
Con 6 (,(,.'I~+ (#iA-nst:l-c.Ker-)

Bo/ /I ... A.! iJesf

Sun V4J/~ 11M..kw~ jV, ;=:,1:. S .

7f)tVl1 of} 5~rfr/~~ eml forilrlY> 5

o~ iJnln (.orf' /YJo("k0fA"- (!.:J / !l-:2-.
1/l/~5h e~ A/o. J-? t:J. VlJ Tr.it.c.k-/es

A--fl! hJe5f /rl1t:- ;I/o. 7JS('-()!

6 (J5 ~e.~~s Ff'rrrt'l !/C-(JJSQ..c ker
evnJ 1J-5~ 0 c.

AA j, I PtJ>hIe-1 l:)evt/i-hon.s
/r,D n u. I'l1 81) .,--Pm

()I') N,C.,)I~D )9:2.~ rdr /YJr/1n1'
~),+ I o+' ~

'TCl.-b Ie.. 3

re.e.-h /"lIe 0./ [)~ ~Noie,bolJk:.
~~c. t'on ;<,.3

GROUND
1508.18
1491.77
1489.. 34
1487.03
1501.43
1526.49
1557.97
1660.17

1549.. 1
1501.47
1483.51
1474.99
1472.94
1462.68
1464.83
1513.78
1620.41
.1474.67
1468.81.
1438.66
1445.34
1471. 36·
1524.64
1487.a~

. 1461.03
1439.11
1427.26
1411. 22
1399.. 99
1411. 95
1440.67
1436.81
1362.3

1391.48
1388.31

1:366.9
1363.21
1365.57

UP\DOWN
1.24
0.00
0.00
0.00
1.15

-0.80
1.87
0.04
1.12

-0.60
0.00
0.00
0.00
0.45
0.00
1-.56
0.00'
1.05

-0.50
0.00
0.00

-0.50
0.21
0.16
0.00
1.00
0.00
0.55
0.02
0.00
0.00
0.00
0.00
0.40
0.00
0.10
0.35
0.00

STATION MON. EL.
9326 1509.42
9116 1491.77
9232 1489.34
9123 1487.03
9230 1502.58
9229 1525.69
9409 155~.84

9408 1660.21
9407 1550.22
9225 1500.87
9121 1483.51
9105 1474.99
9117 ' 1472.94
9223 1463.13
9103 1464.83
9406 1515•. 34
'405 1620.41
9404 1475.72
9219 1468•.31
9127.5"' 1438.66
~111- 1445.34
9216 1470.86
9403 1524.85
9402 1488.05
9101 1461.03
9213 1440.11
9114 1427.:26
9327 1411. 77
9104 1400.01
9110 1411 • 95

'9113 1440.67
'9401 1436.81
2J.!j 1362.3
9205 1391. 88
9109 1388.31
920.4... 1367
9203 1363.56
9122 1365.57



HUNSAKER ~ ASSOC.
GPS SURVEY RESULTS
GROUND ELEVATION
CLIENT. AN WEST

lO'OCT., 19'90

STATION MON. EL. UP\DOWN GROUND
~ 1582.15 0.42 1581.73
9307 1604.44 0.00 1604.44
9306 1618.89 0 .. 00' 1618.8S
9305 1637.03 0.64 1636.39
~~~ 1674.12 -0.10 1674.22
9418 1770.88 1.00 1769.88
~17 1710.91 0.13 1710.78
9301 1634.. 88 1.06 1633.82
9302.. 1600.04 0.00" 1600.04
9303 1579.81 0.00 157'9.81
9304 1559.8 0.10 1559.7

I. 9124 1547.39 0.00 1~47.39

9315 1564.17 0.89 1563.28

"
9314 1579.83 0.00 1579.83

I 9313 1600.85 0.00 1600.85

I 9312 1616.78 0.00 IG16.78
9243 1-646.9 -0 .. 60 1647.5

1
'9416 1678.. 81 0.15 1678.66,

t
9415 1717.69 0.80 1716.89
941'4 1669.69 2.15 1667.54
9309 1602.95 1.06 1601.89

I
9310 1574.~9 0.00, 1574.29
9311 1550.8 0.00 1550.8 1/2 REBAR EAST OF GLO MONU
9118 1543.22 0.00 1543.22
9125 1538.76 0.10 1538'.66

'( 9319 1544 .. 01 1.32 1542.6'9
9318 1557.19 0.00 1557.19
'9317 1572.62 0.00 1572.62

t
9316 1587.42 0.92 1586.5

,2242 1616.87 ' -0.70 1617.57

1· 9413 1651.71 1.94 1649.77

t
9412 1664.48 1. '94 1662.54
9320 1571. 61 1.14 1570.47
'9321 1543.48 0.65 1542.83
9322 1518'.73 1.14 1517.59

t . '9107 1521.99 0.05 1521.94
9106 1519.11 0.00 1519.11
9102 1500.21 0.00 1500.21

l
9324 1524.21 0.50 1523.71
9323 1544.73 1.35 1543.38
9238 1571.33 -1.00 1572.33
9411 1598.68 0.00 1598.68

Ta..bJe.. 3J , '9419 1639.19 0.00 163'9.19I' ..
9325 1514.. 56 O.OS 1514.51

" 5h-t, 2o~ :< .':,

1 /.BI
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, CHECK PROFILE

CONTROL POINT # HV-302
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CHECK PROFILE

:CONTROL POINT # HV-319
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CHECK PROFILE

CONTROL POINT # HV-316
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SHEET#1&4
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CHECK. PROFILE

CONTROL POINT # HV-301
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SHEET # 1 & 4
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. CHECK PROFILE

: CONTROL POINT # HV-102
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I CHECK PROFILE
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CHECK PROFILE

CONTROL POINT # HV-230
EL.:1501.43 .

SHEET # 2 & 5
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CHECK PROFILE

CONTROL POINT # HV-223
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SHEET # 3 & 6
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,CONTROL POINT # HV-11i
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SHEET # 7
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. KEY TO CROSS-SECTION (XS) LABELING
",- I~)~ f/~k(;J(lV04 AlCr.f.~ FI.5.

Prepared by: .:;;;>~n v~ , 1 f
sc: A -N We.,;; -I- ,.r-I'?c.. ,Phy. 4~comrnuni ty Name -;;W'n ,,/2 5t-lrpr/se ~n/ ()nlnco'r/'_

TEe: Sta te ,I) rea.. s 0 J &1"'1t",,~ C!:J . II r/'2.o n~
~ :;

EPA Reach
Field Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

.080 A .080

·Z/& i3 . :Z/~

.35'1 {] .369

.£1"03 D .503

.&3(;, E .&3&

..778 r .778

.9ftt1- G .7&4

/.//2 H /. //2-

/.220 I /.ZZO

'·377 J /.377

/.4CfO K 1.490

/. (P3!fJ L I. ~3(p

/.778 M /. 778

1..8'13 N /.f/13

~.OO4- 0 2,004

Z./Z(P p Z.12&7

2.244 ~ 2244

.
/41

I
I
I
I
I
I
J

I
I
I
I
I

Date prepared:
SC: .£e.p I-. 10; 9/

TEC:
Stream Name
Run Date k!.4S!I Na. / AMP TRIBUTARY

° 0 • •

", ::. '",..... .~.. ' . .' .
, ..

.. ..,",. ~ . . ~ . '



~ I
~

I
KEY TO CROSS-SECTION (XS) LABELING I

-- 0 /~ fJ~k~(iI(,,1 Alo,-.,(~ r:;I$.Prepared by: .::::>iA-n 4, 1 . ,f ,.

sc: A -!J Wes -I- ,J:"Ylc, f>hx: J~communi ty Name 70Wh 6/2 56l rpr'5e tJn/ I.Jn/ncor/,_
TEC: State Ilrea..s oj! A;:!"".A?-: ~ , Iir/'2.r:Jn~

.. >

Date prepared:
SC: Sept. /0;91

TEC:
Stream Name
Run Date WASH Nt). / ANO TRI8tJTlfRY (eONT.)

EPA Reach IField Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

2.37'1 R 2.379 I
2.50/ 5 2.50/

2. iP30 T Z. ttJ30
,

2.7138 U 2.756
IZ. BCJZ. . V 2.892 .

3.0/7 W 3.0/7 ,
3./5/ X 3,/5/

3.28/ Y 3.281 ,
3.4{)8 Z 3.408

I3.647 AA 3.547

3.(P31 AB 3.~31 I
3.7l;/ AO 3.7v/

3.887 AD 3.887 I
4.0155 A£ 4.055

I4.Oft;ftJ AF 4.0(P~
.'

4.0"J4 AG 4.094

4./01 AH 4./0/

I
,

/4?- 1 .



I KEY TO CROSS-SECTION (XS) LABELING

.I
5. V~/~1 ,tJ~/C~./~ ,.A/.orl-~ ~I.5 .Prepared by: ~n

SC: II -tJ vJe.s -I- ,.I""I'?c. ?h~ 4.comrnuni ty Name 70wh "j! Sa,..prl5e tJn/ I.Jn/nc~'r~_
TEC: State IJrea..s oj' ;&".7<'""/3?= C!o , Iir/':z.(jn~. ,

Date prepared:
/0;91SC: .£e.p-/... Stream Name A

TEe: Run Date WASil NO. / ANt> W8(}]leY (eO~7:)

I

I EPA Reach
Field Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

I tRtSVTARY

IZ.~/O AI 12-"310

I IZ.v3'j AJ /2 ./;3 Cj

I
/2.. 7&1 AK /2. 7~1
/2. CJ()4 A L /2. Cf()4

I /3.0Z3 AM /3.023

/3./70 AN /3./70
(

I /3.277 -.A 0 /3.277•
/3.408 AP /3.406

I /3.G3fIJ Aa /3. 53&

I /3·&/lR At /3.&/&

/3.743 A9 /3· 743

I /3. 875 AT /3. 876

/4.000 ALl /4.000

I /4.00CJ AV /4.00CJ

/4.034 AW /4.034-
/4.042- A-X 14.042

/43



I
~

I-

KEY TO CROSS-SECTION (XS) LABELING I
-- V~.l~4 fJ~k"J"'t1 Alar+~ ~r,5.Prepared by: ~~n r f ,-

sc: A -tJ Wes -I- ,r/'?c... ,Ph~ 4~communi ty Name hW'n (It £~upr/5e tJnlon/ncor/,_
TEC: State Ilrea..s oj' ;n;!("".A?= ~! Ilr/~cJn~, ;

EPA Reach
Field Survey XS Letter Computer File No. XS Letter
Section No. . Draft FIS Stationing (If Available) Final FIS

./07 A ./07

.220 13 .220

.3'32 e .3152

.48/ D .48/
. vII e . (;/1

.738 r .738

.873 G .87.3

1.0/3 H /.0/3

1./5/ r I./~I

1.2g8 J 1.288

1.425 K 642'3
1.585 L /.555

J.7/'1 M /.7 If}.-
'.83/ N /.851

1.993 0 ;.993

2./23 P ·2.123

2.254 Q 2.Z~4

,

llf4--

Date prepared: /a91
SC : -Se.p -J.. I

TEC:

.. .
Stream Name
Run Da te WASH No.2 AND 1kJ§£)rAI!.Y

I

I.

I
I
I
I
I
I-

I
I
1

I
I
1

J



KEY TO CROSS-SECTION (XS) LABELING
__ V~)4 ~t>-rk~../(V.4 A!cr-l-~ F;r.5,

Prepared by: .;;>iA-n . 1 I
sc: A -IJ VIle.s -I- ,.J:'"f?c. pAy. A"~communi ty Name -';;w'n tI.f2 £a..-pr/se &'nion/ncot"/'_

TEC: State Ilrea..s 01.' A;!C",,~ C!tJ. IIr/'2.on~.- ;

EPA Reach
Field Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

2·28/ R 2.28/

2.287 g 2287
2.3/3 I 2.3/3

2.32.1 tl 2.32/

7RIBUTA/?,Y

11.7/1 II /1·7//

/1.855 W //.855

II.GJ(P7 X II.CJ&;7

//.975 Y //.275'

/2.002 Z /2·002-

/2.01.3 AA IZ.tJ/3
"

I
I

I

I
I
I

I
I

I
I

I

I

Date prepared:
SC : .£e.p -t. I CJ; 91

TEC:

'.,

Stream Name .,
Run Date WAGH Na t AND TeIBOTAf?Y (~()NT-/

/45



KEY TO CROSS-SECTION (XS) LABELING
r- 1/4 !!J,4 f/t>-'f"k"J4It1 ,A/o,...,L~ ~r,5.

Prepared by: ~~n ve r {
SC: .4 -tJ We.s -I- ,.J:"r>c.. ,PhX'. #'.communi ty Name 7(;wn D/2 S~.u-el'/se tJn/ ()nlnco'r/'_

TEC: State IJrea...s ol' A"./to,,@- a, . IIr/':l..a n~. ;

I
I
I
I

Date prepared:
SC: .£e.pt. /0;9/

TEC:
Stream Name
Run Date WAfJH N4.:5 AA/D JiclBV7Agy (c()nf.)

EPA Reach IField Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

2./4Z R 2./42 I
2./7/ S 2./7/

2./B& T Z. /B(P I
TR/f3/.lTAey A I/1.884 U. II. 864-

/k.(}oO V I~.OOQ I
IZ.O~3 W /2. 0&3

/2.081 X 12.08'f I
If.//5 Y /2.1/$ I
1~./2.8 Z 12. /2.fJ

7,eeUrA'€V B I
2/.890 AA 2/.810

22.0/(P AB 22.0/(P I
22.037 Ae Z2.037

I~2. O~7 AD t~.O&7

Z'2.07v AE tZ.07fe I
I,.

Ji/fJ I



KEY TO CROSS-SECTION (XS) LABELING
,..- V4)~-4 ~~kCA./~ AlCJr+~ r;I.5.

Prepared by: .;;>lA-n { I
sc: A -AI vJes -I- ,rl?C. ,Phx: 4~communi ty Name -;;w'n ".f2 5~rf('/Se. ()n/ On/nco.,./,_

TEC: State ,/)rea...s oj} /iZ,../""p?-- C!:J. Ilr/'2.oY'J~
. . ;

EPA Reach
Field Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

.080 A .-£J8~

. tOt::] 8 .201
.355 c .355

.4n D .41C;

. (,46 e .~45

..790 F .790

.CJ38 B .Cf38

/.084 H /.0&4-

I.Z2 I I 1.22/

1.347 J /. 347

1.484 K /.484-.
/. (;,zz L I. (P2Z

1.7iPB M f: 7~8

1.888 IV ·/888
2.007 0 £.007

2.07h P 2,07ftJ

2.IZe ({ Z.lle

'.
I

plf7

" '. .. .. .. " .. : .. ,
" .. . .

.. " ...
.• l' . . .. .

I
I
I
I
I
I
I
I
I
I
I

Date prepared:
SC: s.ee/-. 10;9/

TEC:
Stream Name
Run Date WASH AM . .3 AA/l> W/2fJTAey





Stream Name
Run Date W!lSH 110. 4 AoIJD let8LLrAKJ6S ((!olJJ:)

KEY TO CROSS-SECTION (XS) LABELING
,.- 0 /~ ,P(X'k~JrAt1 /fIDN-~ FI,5.

Prepared by: .;;:>~n ~ tt f
sc: A -tJ vJes -I- ,.l:"t?c.. i/hx. I~communi ty Name 7(;w'n #/2 £~rpr/$e on! !In/nc,,r~_

TEC: Sta te IJ rea.. sol.' ;n;:It",,/??-- Co) II r/"2.o n~

Date prepared:
SC: .£e.p';'" /0;91

TEe:

I
EPA Reach

Field Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

I 2.204 R Z.2.tJ4

2.242- $' z.z4Z

I Z.3Z2. T 2322

2.431 U. Z.43CJ

I 2.5Z3 V 2.523

I
2..vZI W Z. (;2.1

2.750 X 2.750

I 2.7'3~ y Z.7?CJ

2.784 Z 2.7SCf

I 2.718 AA 2.7'18

I
TRIf3UTA~Y A

/'2.725 AI3 /2.725

I
1'2.734 Ae /2.734-

/2.7tto AD 12.7110

I 12.775 AE /2.776

TRlfburA~Y 13

I 2z. 523 Ar 2Z.5Z~

I

I
Nfl

":'. ': '.,: ... .. . '-.,~ ..... ... "

. . . . .-.



I
"

I
KEY TO CROSS-SECTION (XS) LABELING I

,- 0)~ 1'~1c"./(/I(,1 A/.or-l-)., F-;I,5,
Prepared by: ~lA-n ~'1 I I'

sc: A -IJ VIles -f. ,.J:"/?c.. ,Phx. 4~comrnuni ty Name 70Wh "j! £t<irprl'se tJn) tJn/nco'r~_
TEC: State /lrea..s oJ &"..!t"",A'L ~. Iir/'2.(jn~

.. >

Da te prepa red: / Co 9/'
sc: .£e.p~ 1

TEC:
Stream Name
Run Date WASH No.4 AIJD £'8UTARI£S (e()lJT)

EPA Reach IField Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

Zf. {;/7 AS Z2.v/7 I
22. (,57 AN t~.~~7

Z2. (,t,CJ AI tZ.fR~1 I
22. ~97 AJ 22. v'l7 I7RlavrA£.Y a
3Z.4/B AK. 32.418 I
32.4CfZ AL 32.492.

32.658 AM 32.G58 I
32.615 AN 32.575 I02..584- AD <32. ~84

32.&/0 AP 32.!PJO I
r£1l30TAI!Y p

42.070 AQ 42.070 I
42./30 AR 42./30

I42.2.()O A9 4ULJeJ

42.211 AI 42.2.99 I
42.4{)/ 42.41)1AU.

I
<,

J56 I



KEY TO CROSS-SECTION (XS) LABELING

5. n V~),~4 f'(>'rk~./~ A!cr..,l.~ FI.5.
Prepared by: ~ ! f

sc: A -tJ VIles -I- ,rt?c.. ,PhX'. J~communi ty Name ?;;wn (II! 5?trpl"/se "n/ Vn/ncor/,_
TEC: State llrea.s oj' A1"'/t",,~ Co , Ilrh..dn~

.- >

I

I
I Date prepared: /a91

SC: .£e.p.f.. /
TEC: '------

Stream Name
Run Date WASH No.4 AND 7i?t13t1TAR/G"S (COIJ~)

I EPA Reach
Field Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

I 42.40(P AV 4Z.4tJ(P

42.432- AW 4Z432

I 42.43te Ax 42. 43&1

I
IKIBUTAI?Y e

G!83v AY 5/83fR

I 5/. CleO AZ. 51. <t80

52. (J!30 I3A 52. a80

I 52.175 58 52. /75

I
52.24;8 Be! 62.248

52 ZSCj 8D 5Z.25CJ

I :5Z.28'5 BE. fJZ.28S

'32Z81 8F 52.2&'1

l£f/burA,ey F

6/.538 BG tp/.5~S

I.. {Pl.(,qo BI-I {P1.t/CJO

ttl. $// BI &/.8/1

tRI.Cf3fe 8J (;1.13(;;

/01

..... : .. " .. ... .'



I
.J

J

KEY TO CROSS-SECTION (XS) LABELING I
,- ~ /~ f()-rk~JtlV4 AI,QNl~ ~r.5.

Prepared by: ;:;>~n ~ Y f ,.
SC: II- -tJ VVes -I- ,J:"I?c. phx: 4~communi ty Name 7O"Wh ,,./2 5eupr/$e. dn/ On/ncor/,_

TEC': Sta te ,I) rea... so)' A,...I<.",,~ Co , II r/'2.o rI"-.
~ ;

Date prepared:
SC: s.ept. /~9/

TEe:
Stream Name
Run Date WASfI!J(). 4 AAlO 7h8lJlll.eIGs {dwl: "l

Field Survey
Section No.

uZ,.Ol7

u2.074

(;2.087

~2.//4

hZ.IZ7

XS Letter
Draft FIS

8K

BL
8M
8N
50

EPA Reach
Computer File No.
Stationing (If Available)

(P2.027

~z. 074

~2.057

&2. //4

&2./27

XS Letter
Final FIS

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



I
KEY TO CROSS-SECTION (XS) LABELING

I
5. ~ /~ ,P~k"J~1 Alcrl-~ F;I.5.

Prepared by: ",-n 4· 1
sc: A -tJ We.s -I- ,:r-,->c. f?hk'. J~communi ty Name 7(;Wh "..f! 5&-trpr/se tJnllJn/nco'r~.

TEC: State Ilrea...s oJ! A,../(',,~ C!o , Ilr/'2.(jn~
~ >

I Date prepared:
/0;91sc : £e.,e.f.. Stream Name

TEC: Run Date WASil NO. 5 AAID 7RI!OUT?1R.Y

I
I EPA Reach

Field Survey XS Letter Computer File No. XS Letter
Section No. Draft FIS Stationing (If Available) Final FIS

I .05CJ A .051

./53 8 ./53

I .2(;;5 C .21;&

I
.4/8 0 .4/8
.5/8 e .5/8

I .&42- F .tR42

.77'3 G .775

I .B{,~ H ·8~6

.<flO L .120

I .CJ98 J .CJqa

I
/.//0 K 1//0

1.204 L /.2()4

/.2&3 M /.2&3

/.33/ N /.33/

/.3t.P/ 0 I. 3~1

/.3e7 p /.387

1.3CJ{P q /. 3CJ~

)63

. ..; - ';' ~ .
", ..... . -,' . . ',.: .



I..
I
I
I

Stream Name
Run Date WASil All). 5" AAlO l'k/l!JOrA1?Y (eoJUr:)

Field Survey
Section No.

11.007

II. 117

11.2/0

/1.'244

//.274
/I.Z83

XS Letter
Draft FIS

TeIBUTA~YA

R

T
1.1

v
w

Computer
Stationing

11.007

/1.117
1/.210

/1.2.44

11&74

1/.283

EPA Reach
File No~

(If Available)
XSLetter
Final FIS I

I
I
I
I
I'

I
I
I
r,

I

I,.



KEY TO CROSS-SECTION (XS) LABELING
. ,- V~/b4 1'~/c~./tv4 Alcr-l-~ F;I.5.

prepared by: ,;::>/A-n ( f
sc: A -IJ We.s -I- ,r;?c.. ?h~ '~community Name 7(;w'n ,,/2 5a .-pr/st!. em/ Vn/nca'r,/'_

TEC: State I/rea..s o/.' A,..I~"8?= e:,. IIr/"2.on~
i ;

Stream Name
Run Da te WASil Ab. " AAlt) 7RJBI.!TA~Y

Date prepared:
/CJ91SC: £.e.p';'"

TEC:

I
I Field Survey XS Letter

Section No. Draft FIS

I. .2,54 A

. 3ft" B

I .4CJ8 e
.v/7 D

I .737 £

/
.. B4Cf F

.950 G

/. I. tJ4Z 11
I. o<:t 7 I

I 1./~4 J
/./78 K
1·2.Z5 L
I. Z:57 M
/.2(// IV
/.Z8Z D

rKI!3orAey A

1/. /31 P

" .....

EPA Reach
Computer File No.
Stationing (If Available)

.254

.3/Rv

.498

. &/7

.737

.841

.160

1.042

/.097

1./34
1./78

/.Z25

/.2.37

/.2&1

/. 1,8'2

1/. /31

, . 'j.'. .;.

", :"

XS Letter
Final FIS

.... "



I
~

I
KEY TO CROSS-SECTION (XS) LABELING I

,.- 0)~ ;P(X'k-~"'f4 ,.A/orl-~ r;I,5.
prepared by: ~~n 4 l 1 { I

sc: A -AI VVes -I- ,.J:"f?c.. ,Ph~ '~comrnuni ty Name "];W'n ,,/2 5~ rpr/se. (J'nj tJn/nco'r~_
TEC: State /lrea..s 01 A;/I."(J!??= ~ . IIr/~'H'~, >

Date prepared:
SC: .£e.p-t. ICJ 9/

TEC:
Stream Name
Run Date WASH ,v0. ~ AAlD 7Rl13l1TA~Y (e~JA.J;r:)

Field Survey
Section No.

/1./48

II. /72

11.180

XS Letter
Draft FIS

8

EPA Reach
Computer File No.
Stationing (If Available)

//./48

1/. /75

/1.180

XS Letter
Final FIS

I
I
I
I
I
I
I
I
I
I



'. "

.. " ",
,'.. , .' ..
"",

.'. ,' .. ", " ',' ,
• ,I'

" " . ~ .'
" :•. .','.. . . .



Field Survey
Section No.

1.7/8

1.72.7

1.765

1.7t.Pt

XS Letter
Draft FIS

Stream Name
Run Date WAS';; Ah. 7

EPA Reach
Computer File No.
Stationing (If Available)

1.7/8

1.727

1.755

I. 7ILt

XS Letter
Final FIS

0,

I
,.

,

/

,

/.

,.
,

I
,-

I
I
/.

,

I
,

,

I



KEY TO CROSS-SECTION (XS) LABELING
r- V'4/~ fJ()-'r'k~J(V.4 A1a~~ ~I.5.

Prepared by: ~lA-n . 1 I
sc: A -lJ VIles -I- ,r-,..,c. ,Ph>!. #'.comrnuni ty Name ~Wh tI.f2 5&lrpr/se tm/ tJn/nco'r~_

TEC: Sta te If rea. S 0 J ;n;:I(",,~ C!o . Ii r/"2o 1"1~
~ ;

...

Date prepared:
SC : See.f... /0; 9/

TEe:

. '~.'. . -: ;
.," ' ....:....: .." ..."

Stream Name
Run Da te WA6H No. 8 AND lRtl>ll1j4/?/E.5



Stream Name
Run Date W46/t Alt'. 8 MIt) lRIBuTA.€I£S (e~AJr.)

I

Field Survey
Section No.

1.8(,0

1.9/7

/. ~75

2.0Z7

2.D7Z

2./12

2./67

Z.17Z

2. Zo4

2.2/&

/2./52

/t.IB/

1Z,1$9

12. /'17

/'2. Zt21

XS Letter
Draft FIS

s
T

u
v
w
x
y

z
AA

TRIBlITA£Y A

A~

At!

110

AE

AF

T£IBvTA£y i3

computer
Stationing

/. BfpO

1.9/7

1.975

2.027

2.07Z

2.1/2

2./57

2.172

2.2tJ4
?21v

12.152

/2.1&1

12. 18q

/2. ICJ 7

/2.Zt21

EPA Reach
File No.
(If Available)

XS Letter
Final FIS I

I
I
I
I
I
I.
I
J .

I.

I
J

I



Stream Name
Run Da te WASH Alo. 8 AAlO "Ti?113i/TAIUGS (eOA/r:) .

I
I
I
I
I
I

Field Survey
Section No.

22.tJ8tJ

22. {)9z
22.121

22. /40

tz. 18z

XS Letter
Draft FIS

AG

AI
AJ
AK

EPA Reach
Computer File No.
Stationing (If Available)

22.080

22.act7

Z2. /27

22. /40
22./82..

XS Letter
Final FIS

.... ' ::: .. ' .. " .






