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EASTERN CANAL TECHNICAL DATA NOTEBOOK (TDN)
STUDY DOCUMENTATION ABSTRACT

SECTION 1: GENERAL INFORMATION

1A. Community: City of Mesa

1B. Community Number: 040048

1C. County: Maricopa

1D. State: Arizona

1E. Date Study Accepted: Pending

1F. Study Contractor: Michael Baker, Jr., Inc.
1313 East Osbom Road
Suite 150
Phoenix, Arizona 85014
(602) 279-1234
FCDMC Contract No. 96-10

Subconsultants: Aerial Mapping Company, Inc.
3141 West Clarendon Avenue
Phoenix, Arizona 85017
(602) 263-5728
Aerial Mapping

A-N West, Inc.

7600 N. 15th Street, Suite 200
Phoenix, Arizona 85020

(602) 861-2200
Hydraulics/Floodplain Mapping

Project Engineering Consultants, Ltd.
2320 W. Peoria Avenue, Suite C-122
Phoenix, Arizona 85029

(602) 906-1901

Field Survey

Primatech Engineers
2929 North 44th Street
Phoenix, Arizona 85018
(602) 952-2828
Hydrology



1G. FEMA Technical Reviewer: Pending
1H. FEMA Regional Reviewer: Pending
11. State Reviewer: Arizona Department of Water Resources
(602) 417-2445
1J. Local Reviewer: Fiood Control District of Maricopa County
(602) 506-1501
1K. River or Stream Name: Eastern Canal
1L. Reach Description: From 200 feet downstream of Baseline to Hermosa Vista Drive, a
distance of 5.5 River Miles. Located on FIRM Panel Nos. 2185D, 2195D and 2215F.

1M. Study Type: Approximate Zone A

SECTION 2: MAPPING INFORMATION

2A. USGS Quad Sheets: 7.5 Minute Series; Buckhom, AZ, 1956, Photo Rev. 1982 and
Mesa, Arizona, 1952, Photo Rev. 1982.

- 2B. Mapping for Hydrologic Study: Same as Section 2C.

2C. Mapping for Hydraulic Study: Aerial Photography Flown at Scale of 1:8400.
Topographic Mapping Compiled at Scale of 1" = 200’ and 2 feet. C.l. Photography
Flown on 3/20/96.
Mapping Consultant: Aerial Mapping Company, Inc., of Phoenix, Arizona.

SECTION 3: HYDROLOGY

3A. Model or Method Used: Note 1: see Primatech Engineers Hydrology Report under - -
separate cover. U.S. Amy Corps of Engineers HEC-1 Model, Flood Hydrograph
Package Computer Model, Version 4.0, September 1990.

3B. Storm Duration: 24-hour duration

3C. Hyetograph Type: Note 1.

3D. Peak Flow Frequencies Estimated in Hydrologic Study: 100-year storm

3E. List of Gauges Used to Calibrate Model: Note 1.

3F. List of Rainfall Amounts: Note 1.

3G. Description of Unique Conditions: Note 1. Numerous split-flows at streets, and storm
drains as well as retention basins were analyzed as part of study. Hydrology
assumed no breakout of flow over canal which was determined to occur in preliminary
hydraulic analysis. Thus, approximate Zone A floodplain pursued with no refinement
of hydrology.

3H. Coordination with Applicable Agencies: Note 1.

SECTION 4: HYDRAULICS
4A. Model of Method Used: U.S. Corps of Engineers HEC-2 Model, Water Surface
Profiles
Vendor: McTrans Center
512 Weil Hall
Gainesville, Florida 32611-2083
Version: 4.6.2, May, 1991
4B. Regime: Subcritical



4C. Frequency for which profiles computed: No specific storm events modeled as
detailed floodplain not considered possible as flow not contained upstream of canal.

4D. Method Floodway Calculation: No floodway modeled per FCDMC and City of Mesa
direction.

4E. Unique Conditions and Problems: Letter Report of May 1, 1997 by A-N West,
discusses preliminary hydraulic analysis estimating discharges for Profile 1, where
flow begins breaking over east canal bank and Profile 2, where flow is approximately
0.5 feet over east top of canal bank. Over 14 breakout areas were identified and a
detailed analysis for 100-year flood was not considered possible. Updating the
Approximate Zone A floodplain was noted as possible altemate solution. Per City
request May 9, 1997, meeting updated Approximate Zone A was initiated and
submitted with May 15, 1997 letter.

SECTION 5: ADDITIONAL STUDY INFORMATION
Length and Area of Floodplain Delineated

Main Channel - 5.5 Miles and 428.8 Acres
(Updated Zone A)

Length and Area of Floodway Delineated
No Floodway Delineated.
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)
FLOOD CONTROL DIS.AICT
OF MARICOPA COUNTY

2801 West Durango Street
Phoenix, Arizona 85009

(602) 506-1501

TO

cs@ Schuelke

WE ARE SENDING YOU &/Attached O Under separate cover via

i
LETTR OF TRANSMITTAL

*

DATE JOB NO.,

12[te]s6 76-/0
R 6% SechuelKe.

Fcp SC-jo
Eastern Gimall PIsS

the following items:

O Shop drawings X-Prints O Plans [0 Samples {0 Specifications
O Copy of letter [J Change order o___
COPIES DATE NO. . DESCRIPTION K i J
[ _12]ig PAueling ~mapgs of x—stepo Ceyours.
i Y U 17

THESE ARE TRANSMITTED as checked below:

0O For approval
O For your use [0 Approved as noted
0O As requested

O For review and comment 0

O Approved as submitted

O Returned for corrections

O Resubmit copies for approval
O Submit copies for distribution
O Return corrected prints

O FOR BIDS DUE 19 O PRINTS RETURNED AFTER LOAN TO US
REMARKS
- It /a-a/Cg ﬁwe
)
COPY TO 7:1'7(/ 7.3 () M
SIGNED: .
VV

6910-009 R8-93

1f enclosures are not as noted, Rindly notify us at once?
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DATA COLLECTION SUMMARY REPORT

Project Name:
FCDMC No.:
A-N West No.:
Date:
Discussion:

Contact Agency
__No. Orqganization

Eastern Canal Floodplain Delineation Study

96-10
7158-04
47197

The following is a summary of the data
collection effort by A-N West. More detailed
documentation will be included in the Technical

Data Notebook.

Contact Method

Date of Coniract

1 ADOT - Engr. Records

2 Salt River Project

3. A-N West Field Survey

4, FCDMC - Mr. Raju Shah

2/26/97 Meeting
& 4/13/97

4/4/97 Meeting
Telephone

3/13/97 Meeting

12/11/96 - Fax
4/4/97 Telephone
Meeting

13 (4)

Data Requested
and/or Obtained
Requested Flood Hazard

Obtained As-Buills on
S.R. 360 and Greenfield
Rd. T.l. at Eastem Canal.

Obtained As-Builts on Eastem
Canal - Baseline Rd. to
Gilbert Rd.

Obtained invert elevation of
Drainage Structures at
Baseline Rd., Greenfield Rd.,
U.S. 60 (S.R. 360), Southemn
Ave., Broadway Rd., Apache
Bivd.

a) Requested
reproducibles of current
FEMA maps.

b) Obtained field survey
notes, disks by Project
Engineering.

¢) Obtained Preliminary
Hydrology Summary by
Primatech.
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n T 7600 NORT:. {5TH STREET
"“FIWESTixnc. SUITE 200

Consuiting Engineers ; PHOENIX, ARIZONA 85020
. (602) 861-2200
Letter of Transmittal
290/ wes?- I rango Skea’ OB TILE:
/0/40907)/ 52:‘ ‘Fswm ¢ JOBNO.:__ AN tes’h 7/5€ ~ I

Re__Lostorn Comal FRTS

ATTN: Mr /?cu SAaL) va//}i‘mo?% /\C’D No PG~ /0

FROM: G}’eq chMe //(

VIA %d/d/ 4‘ /2y

WE ARE SENDING YOU ,f ATTACHED
O UNDER SEPARATE COVER

THE FOLLOWING ITEMS:

Q SPECIFICATIONS Q ORIGINALS i coPY OF LETTER
Q SHOP DRAWINGS Q PRINTS O REPORT -
. Q PLANS Q SAMPLES Q OTHER
QUAN. .DJDWG. NO. , TITLE/DESCRIPTION .
/ Nonth _ Zregress _Repor L
Foor 041 #) -é‘ﬂt/lbq 1/‘25/47 a'ng
| __3/34/97 4
/ Dm& Co JeeSon  Sewm ary @;ﬂa rX

THESE ARE TRANSMITTED i FORREVIEW [} FORYOURUSE O AS REQUESTED
O OTHER

REMARKS: /@J E@r 2D Yeques a,/{éo/ eé( are

mm/% fregrez s seporSs S  Jysh mon Lhs é///w

ma’ 747;; /)707‘17425 ’apc’dm'no A////Wa

/4/50 ZLve Inch{léﬂe .6L_ Q/d}é- C'é#e&/fah 5wnmar¢

. /‘«t?r/’ar“7l & J/O(/fr vev fecy dfpnm//cdmnwnﬁ

REC'D. BY: ' _ . DATE:

PNOAPINT rt:c{‘/ﬁ /. 3'_(5.‘4- L L.



MONTHLY PROGRESS REPORT
Report Month Ending: March 30, 1997
Project Name:
FCDMC No.: ‘ 96-10
A-N West No.: 7158-04
Project Notice to Proceed: 11/25/96

Current Schedule Completion Date: 6/30/97

£

' I3 ")
57

¢

Eastern Canal Floodplain Delineation Study

Percent Complete Cumulative

Project Task Reporting Month Percent Complete
Task1 Coordination 10 25
Task2 Data Collection 60 100
Task 3 Floodplain Delineation

a) Reconn. Report 100 100

b) Cross-section Location/Digitizing 15 40

¢) HEC-2 Floodplain Modeling 0 0

d) Final Hydraulic Report 0 0
Task4 HIS Data Preparation

a) A-N West 0 0
Task5 Final Products/Deliverables 0 0
Task6 Direct Expenses 48 80

Work Performed in Month of March, 1997

a) Field Surveyed on 3/13/97, invert elevations on culverts along Eastern Canal at

Baseline, Greenfield, U.S. 60, Southemn, Broadway, and Apache Boulevard.
b) Continued work on digitizing cross-sections.

c) Begin analyzing culvert capacities by HEC-5 manual at roads noted in (a) above.

Work to be Accomplished in Month of April, 1997

Digitize cross-sections and perform preliminary HEC-2 model analysis and floodplain

modeling.

Problem Discussion

0 Continued problems encountered in digitizing cross-section data. Attempting to

resolve.

0 Time Extension Request to 6/30/97; applied for on 3/26/97.

O Preliminary review of 100-year discharges received from FCD/Primatech and culvert
capacity versus top of canal and road indicates canal overtopping at most major
roads.

)3 (6)




Report Month Ending: February 23, 1997
Project Name:

FCDMC No.: : 96-10

A-N West No.: 7158-04

Project Notice to Proceed: 11/25/96

MONTHLY PROGRESS REPORT

Current Schedule Completion Date: 3131197

Eastern Canal Floodplain Delineation Study

Cumulative

Percent Complete

Project Task Reporting Month Percent Complete
Task1 Coordination 0 15
Task 2 Data Collection 0 40
Task 3  Floodplain Delineation S

a) Reconn. Report 100 100

b) Cross-section Location/Digitizing 4 25

¢) HEC-2 Floodplain Modeling 0 0

d) Final Hydraulic Report 0 0
Task4 HIS Data Preparation

a) A-N West 0 0
Task 5 Final Products/Deliverables 0 0
Task6 Direct Expenses 32 42

Work Performed in Months of January and February, 1997

a) Got Compact Disk (CD) of Eastem Canal Digital Data (12/27/96 Revision) from
Aerial Mapping Company in Micro-Station Format on 1/15/97, and sent to A-N West
in Richmond, California office for conversion to Auto-Cadd format.

b) A-N West's Phoenix office got digital topo data (TIN) back, converted to Auto-Cadd
on 1/31/97.

c) Sent Field Reconnaissance Report to FCOMC on 1/30/97.

d) Field Reconnaissance Report approved by Flood Control District on 2/19/97.
e) Received Preliminary Hydrology Summary from Flood Control District by Primatech
on 2/26/97.

Work to be Accomplished in Month of March, 1997

Digitize cross-sections, begin HEC-2 model analysis and culvert analysis.

Problem Discussion

Some problems encountered in digitizing cross-section data. Attempting to resolve.

\—) YA /7 );_
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MONTHLY PROGRESS REPORT

Report Month Ending: April 30, 1997

Project Name: Eastem Canal Floodplain Delineation Study
FCDMC No.: 96-10

A-N West No.: 7158-04

Project Notice to Proceed: 11/25/96

Current Schedule Completion Date: ~ 6/30/97

Percent Complete Cumulative
Project Task Reporting Month Percent Complete
Task 1 Coordination A 10 35
Task2 Data Collection 60 100
Task 3 Floodplain Delineation
a) Reconn. Report 100 100
b) Cross-section Location/Digitizing 60 100
c) HEC-2 Floodplain Modeling 40 40
d) Final Hydraulic Report 10 10
Task4 HIS Data Preparation -
a) A-N West 0 0
Task 5 Final Products/Deliverables 10 10
Task6& Direct Expenses ‘ 48 90

Work Performed in Month of April, 1997

a) Prepared Preliminary HEC-2 Model of full length of project, which analyzed capacity
of reaches of canal for Profile 1 (WSEL at critical east top of bank elevations), and
Profile 2 (WSEL 0.5 foot above east top of bank. The preliminary floodplain
mapping, cross-section and letter were submitted on May 1, 1997, in meeting with
FCDMC. A copy was mailed to the City of Mesa.

Work to be Accomplished in Month of May, 1997

Meet with the City of Mesa and FCDMC to discuss approach for continued study, given
that 100-year computed flow greatly exceeds capacity along canal.

Problem Discussion

As discussed in May 1, 1997 letter with supporting preliminary data to FCDMC and the
City, the floodplain along upstream side of canal does not provide continuous
conveyance of flow close to computed 100-year flows.

). 3 ()
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MONTHLY PROGRESS REPORT

Report Month Ending: May 31, 1997
Project Name: Eastemn Canal Floodplain Delineation Study
FCDMC No.: 96-10
A-N West No.: 7158-04
Project Notice to Proceed: 11/25/96
Current Schedule Completion Date: 6/30/97
Percent Complete Cumulative

Project Task Reporting Month Percent Complete
Task 1 Coordination 50 85
Task2 Data Collection 0 100
Task 3 Floodplain Delineation '

a) Reconn. Report 0 100

b) Cross-section Location/Digitizing 0 . 100

¢) HEC-2 Floodplain Modeling 60 100 - -

d) Final Hydraulic Report 90 100
Task4 HIS Data Preparation

a) A-N West 100 100

b) Aerial Mapping Co. 10 10
Task 5 Final Products/Deliverables 50 60
Task6 Direct Expenses 10 100

Work Performed in Month of May, 1997

a) Meeting held in Mesa on May 9, 1997 to discuss 5/1/97 letter report. Subsequent updated Zone A
floodplain submitted 5/15/97 in draft version. On May 28, 1997, draft FIS report submitted with CADD
drawn floodplain mapping which was also submitted to Aerial Mapping Company to start HIS
translation.

Work to be Accomplished in month of June, 1897

Aerial Mapping Company to finish HIS translation. A-N West to submit Tech. Data Notebook.

/-'3 (1)




MEETING SUMMARY

DATE: May 9, 1997

RE: Eastem Canal and UEMF FIS, FCD No. 96-10 and 94-26
Review of Preliminary Resuits from May 1, 1997 Letter Report
A-N West No. 7158-04 and 7158-03

AUTHOR: Mr. Greg Schuelke

ATTENDEES: Mr. Pedro Calza, FCODMC
Mr. Rajh Shah, FCOMC
Mr. Peter Knudson, City of Mesa
Mr. Keith Nath, City of Mesa
Mr. Humphreys, Primatech
Mr. Greg Schuelke, A-N West, Inc
Mr. Greg Barry, A-N West, Inc.

DISCUSSION:

1) Mr. Schuelke explained May 1, 1997 Letter Report and Mapping/Hydraulic Analysis. Mr. Schuelke noted that

as A-N West evaluated potential culvert capacity of significant culverts along Eastern Canal as shown in Tables 1

and 2 and compared to 100-year discharges by Primatech, it was apparent that culverts did not have near the 100-

year discharge capacity. '

On discussion of above observations with Mr. Shah, A-N West recommended a preliminary HEC-2 analysis to
identify conveyance capacity of various reaches along the canal that will produce Water Surface Elevations
(WSEL) near the east top of canal (Profile 1) and also the capacity that would produce WSEL 0.5 foot above top of
east canal bank (Profile 2).

. As shown on the May 1, 1997 letter report Table 3, the resultant computed conveyance capacity for the Profile 1 or
2 analysis was only a fraction of the computed 100-year discharges to the canal and approximately 14 breakouts
over the canal were identified on the floodplain mapping and Table 3.

Mr. Schuelke explained that the Profile 2 WSEL of 0.5 foot above the east top of canal was chosen as
approximately the maximum potential 100-year ponding level as at this level breakouts over the canal would
approximate 1 cfs/foot of weir flow length along canal. A rough estimate of the number of breaches and the 100-
year computed flows suggested an equilibrium at this depth of weir flow over the canal versus 100-year inflows.

Mr. Nath stated that the City was concemed that this analysis assumed longitudinal flow along the canal between
breakouts that may not be possible. Also, the potential uncertainty of inflows to the canal may not coincide with
breakout locations.

Mr. Nath stated that the City didn't believe a detailed riverine analysis of the canal was feas:ble Mr. Schuelke
stated that this was A-N West's conclusion also.

Mr. Nath stated that the City would like to see an updated Approximate Zone A delineation for comparison to the

effective Zone A delineation. Based on the City's experience the Zone A delineation should be based on the low

top of high canal bank within approximately 200 feet of any point of interest along the canal. To reiterate for any

point along the canal the delineation width would be based on the elevation within 200 feet longitudinally along the .
canal that would allow water to cross over both the top of east and west canal bank.

Mr. Nath indicaied the City would then review this updated Approximate Zone A delineation to determine if an
_ update through FEMA would be pursued.

/.A 3()2)




Meeting Summary May 30, 1997
Eastem Canal _ Page 2

Mr. Calza stated that A-N West should present the Profile 1 and 2 preliminary analysis and delineations along with
the updated Approximate Zone A delineation in the Technical Data Notebook (TDN) supportive data as well as the
floodplain mapping for digital translation to HIS format.

Mr. Calza asked if any hydrology refinements by Primatech would affect the conclusion that a detailed study was
not possible. Mr. Schuelke said that A-N West did not believe any hydrology refinements would be significant,
which Mr. Humphrey concurred and that therefore hydrology refinements would not result in a possible detailed
floodplain analysis without canal breakouts.

Mr. Calza stated that A-N West needed to get the digital floodplain data to Aerial Mapping Co. by the end of May
to allow time for their HIS translation such that completion of project by end of June could be accomplished.

2) Mr. Calza then brought up the issue of the Upper East Maricopa Floodway (UEMF) study which A-N West had
also prepared and which had been on hold awaiting a decision of what type of floodplain delineation and zone to
utilize based on the outcome of the Eastern Canal Study.

For this study reach, A-N West did not identify canal breakouts. However, the 100-year detailed WSEL was at the
top of the east canal and bank at several cross-sections.

Mr. Nath was concemed that the hydrology analysis north of McKellips Road which was based on existing
conditions concluded that runoff to this existing orchard area ponded and was stored with minimal flow bleeding off
by culvert into the RWCD canal and no flow crossing McKellips Road south to the UEMF.

Mr. Nath said the City has no requirement of future development to maintain this existing storage upon
development, only to provide retention for onsite runoff from the 50-year 24-hour storm. Thus, upon development
this area could produce runoff south across McKellips with resultant increased dlscharges which could increase the
WSEL's from A-N West's detailed hydraulic analysis.

Mr. Nath also questioned whether the lack of canal freeboard identified at several cross-sections by A-N West
would be accepted by FEMA if a detailed analysis was pursued.

For these reasons Mr. Nath requested an updated Approximate Zone A delineation be prepared for this reach of
the UEMF also, using the same procedure as discussed for the Eastern Canal. This would allow for a consistent
delineation of both canal studies.

Mr. Calza stated that this delineation should also be performed and submitted to Aerial Mapping Company by the
end of May to allow HIS translation and completion of this project by the end ofJune, 1997.

Meeting concluded.
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Fax {602) 506-4601 Tom Rawles
TT (602) 506-5859 . : Don Stapley
4aasRQse Garrido Wilcox

303,

November 26, 1996

Larry Tysiac, P.E., Vice President
A-N West Engineering Consultants
7600 N. 15th Street, Suite 200
Phoenix, Arizona 85020

Subject: Contract FCD 96-10 Eastern Canal FDS

Dear Mr. Tysiac:

This will confirm our verbal notice to proceed of November 26, 1996 for the subject contract.
Performance is 120 days, for expiration date of March 26, 1997. One fully executed copy of the
contract is enclosed for your file.

Call the undersigned if you have any questions.
Sincerely,

Qoitha Khishosr

Dortha Klaahsen
Contracts Coordinator

LT (D
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3141 west clarendon avenue, phoenix, arizona 85017, (602) 263-5728 fax (602) 263-0165

Richard D, Cook, R.LS. - President Gerald E. francis - Director Robert G. Porks - Vice President

To:  Mr. Greg Schuelke January 14, 1997
A-N West, Inc.
7600 North 15th Street, Suite 200
Phoenix, Arizona 85028

Re:  Eastern Canal Data Conversion and Cross Sections

Mr. Schuelke: -

We, at Aerial Mapping Company, Inc. are pleased to present the fee estimates for conversion
services on the Eastern Canal mapping and cross sections.

We will convert the MicroStation DGN file data to AutoCAD Rel-12 DWG files for your use.
The area to be covered with this conversion is from the west edge of the mapping, extending
approximately 1/2 mile eastward. The existing mapping will be trimmed to this line, and the
data converted. All topographic and DTM data will be included in the conversion. The digital
terrain data will be breaklines within the DWG files, and mass points and spot elevations as
ASCII files of Easting, Northing and Elevation. A new DTM model will need to be generated
by your system. Conversion to the FCDMC HIS standards is not included in this scope.

Our fee for this conversion will be Two Thousand Seven Hundred Dollars ($2,700.00), and we
anticipate two weeks will be needed to accomplish this task. Delivery of the CAD data will be
on CD-Rom or QIC-80 tape.

AMCT will extract cross section data from the MicroStation DTM model, locate the thalweg by
coordinate comparison and provide HEC-2 GR card data for each cross section for a fee of
$55.00 per each cross section. The data is sampled at each edge of the DTM surface triangles
that the cross section intersects. A digital file or ASCII file of the cross section endpoint pairs
will be needed from your office to locate the cross sections within the DTM model.

Aerial Mapping Company thanks you for the opportunity to provide our quality services for your
use on this project. If we may assist your efforts in any other way, please contact us at our
offices,

Sincerely yours, /ﬂ
W/
Vice President

Aerial Mapping Company, Inc,

RGP/bp \docstaawbaker
cc: Raj Stuh, FCDMC
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AERIAL MAPPING COl™ NY, INC. [LEWI:,S OF ﬁf[ﬁ]@[&ﬂﬂﬁ@&

3141 W. Clarendon Avenue

PHOENIX, AZ 85017-4588 Sy
DATE § 708 NO. :\;
TEL (602) 263-5728 S / //9 97 46020 .
FAX (602) 263-0165 e / cc A e

o NN Wess = :

Usr~
WE ARE SENDING YOU O Attached {1 Under separate cover via the following items:
>
O Shop drawings O Prints O Plans O Samples O Specifications
{0 Copy of letter A_EI _Changé order . 0
coPES |  DATE NO. } ‘ DESCRIPTION - -
[ /islay cn -~ ?ﬁSTP/)W il M
;2,~2‘7 A YCQ/UL&/O*\ '
THESE ARE TRANSMITTED as checked below:
O For approval 0O Approved as submitted [J Resubmit ________copies for approval
O For your use O Approved as noted - 0O Submit.___.____ copies for distribution
S O As requested O Returned for corrections O Return________ corrected prints
O For review and comment 0
0 FOR BIDS DUE 19 (O PRINTS RETURNED AFTER LOAN TO US
REMARKS

i Y
B o 5 BT e corar AT (8, 7

If enclosures are not as noted, kindly notify us at once.
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Consulting Engineers PHOENIX, ARIZONA 85020
(602) 861-2200
Letter of Transmittal
10:_Flood Control D5 brie o EMar.c6 DATE:. //30 /27
290/ (es# Durango S+ JOB TITLE:
Phoeniy Az #5009 JOBNO.: A-N leest 46, 7/5F - 04
RE:_£Lastern Capal/ AL S
ATIN:_ M Raju  Shah FeD b G —/0 v
FROM: Gf‘c;a Schuelice .
WE ARE SENDING YOU . # ATTACHED VA /V{d'

O UNDER SEPARATE COVER
THE FOLLOWING ITEMS:

Q SPECIFICAT]ONS O ORIGINALS Q COPYOFLETTER
0 SHOP DRAWINGS Q PRINTS ,ﬁ REPORT
O PLANS . O SAMPLES Q OTHER : o
QUAN. I.D/DWG. NO. TITLE/DESCRIPTION
/ /3057 DN, See.4.2 ., F/'c,{:/ Keconnai'ssance

and Aé,c/fau/l'c e_mme_%eﬂ Ze/orf

THESE ARE TRANSMITTED H FORREVIEW jJ FORYOURUSE O ASREQUESTED
Q OTHER '
REMARKS: /&,, Atoched s oo Aot Feld Fecrnn. /feperT £
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A-N WEST, INC. : TRANSMITTAL DATE: 31-Jan-97 %
CONSULTING ENGINEERS | PROJECT: Eastern Canal &
4123 LAKESIDE DRIVE %
RICHMOND, CA 94806-1942 JoBNo:  5555-01 2
(510)222-9800 FAX (510) 222-6714 .
TO: A-N West, Inc RE:
Phoenix
ATT: Greg Schuelke
FROM: Tony Lea
WE ARE SENDING YOU [x] ATTACHED VIA
[ ] UNDER SEPARATE COVER
THE FOLLOWING: [x] ELECTRONIC FILE [] sHopDrawiNGS [[] oriamas
[] puaws [ ] RePRODUCIBLES [] cHANGE ORDER(S)
[ ] speciFicaTioNs [x] PRINTS [] copyorLerTer
QUAN. 1.D.JDWG, NO. -
‘ Unedited cross section plots, Autocad Ver. 12 (1=50 H, 1=5V)
Hard copy of sample comnputer generated HEC-2 sections
Electronic file of Computer generated HEC-2 sections
HEC-RAS plots of computer generated HEC-2 sections
Electronic files of Autocad cross section plots
THESE ARE TRANSMITTED : - g FOR REVIEW [] Forvouruse [] AsrequesTeD

[] omer:

REMARKS: Call me so we can review efforts to date.

COPIESTO: RJIK

WITH ENCLOSURES

X WITHOUT ENCLOSURES SIGNED %
. 4,01) /
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B82/25/1997 16:49 5829520203 PRIMATECH BEINSIMEERS

Summary of Peak Discharges
Along the Eastern Canal
MFCOO1 | | 1y Date
Mesa Flood Plain Delineation Study — 11/5/96
100-year 100-year 10-yoar
24-hr &hr 8-hr
; » PEAK QA PEAK QrA PEAK QA 100 -yr Criice]  Critical
' STATION | Drainage area FLOW FLOW FLOW Duration Q 100
; . {mi) cfs {cfs I mi2) ofs s i m2) s {ts1mi2) ofs
‘ - CP3 0.48 273 5935 225 489.1 78 1698 24he 273
T CP4 067 =] 7235 257 6457 76 165.2 2+hr 333
CPi7 245 240 5217 217 4717 108 2304 2%-ne 72'40
CP18 - 252 278 473.9 219 476.1 105 228.3 &hr 219
CP20 2.57 218 485.6 223 454.8 108 2304 &hr 223
CcP21 2.81 n - 7022 305 653.0 147 3196 24-hr 323
CpP37 4.48 637 13348 510 1TLe S8 21340 26-hr 837
CP38 4.55 703 15283 518 1337.0 158 337.0 28-hr 703
WG 2545 o2 150+.3 ) ) 1% 3201 Zahe 692
B o -7%) 525 | | anies 691; |- 15022 .. 156, %391 ¢ '-:‘--24-::; — >791
Crad 53 76 15378 o | 14978 17, 3587 b | . 781
CP4a§ 5.49 774 18828 507 1134938 . uo.' . 2809 V 244; i . ﬁ4
s 6.36 767 16674 7w lorwmr [ ES t&o;:r T i | [ e ~-7_.57 B
e 648 7 T C32008 AT m? 328 v T Tm
| CP5% 722 1004 21828 ) 1947.8 463: 1006.5 24-0x 1004
CP57 7.29 1032 22435 938 2058.5 290 1065.2 24-Nr 1032
__Cprs8 7.34 1032 2243.5 987 21022 499 1034.8 240 1032
[& 0 8.18 1293 28109 1231 2678.1 539 11717 24-hr 1293
CP69 8.23 1326 28828 1285 2750.0 554 1204.3 24-bw 1326
CP70 328 1342 V17,8 1288 27857 73] 12217 24-hr 1342
; CpP77 $9.09 1487 32328 1435 3119.6 618 1339,1 2450 1487
CcP78 $.25 1108 2408.7 1302 2833.8 118 250.0 6-hr 1304
CP79 9.3 10987 2384.8 1302 2836.4 111 241.3 é-hr 1302
cPas 10.11 - 1081 2250.0 1350 2934.8 107 _ 2326 hr 1350
cP91 11,13 1206 2021.7 1532 3330.4 229 6353 &he 1532
. CP92 11.25 - BeR 1839, 1 $50 2085.2 33 71.7 &ne €50
CP97 12.15 897 1550.0 1008 | 21938 £9 1233 8w | 1009




PRIMATECH EIGIMNEERS

Summary of Peak Discharges
Along the Eastern Canal
[MFC001 Mesa Flood Plain Defineation Study _Date
11/5/9%
STATION Location Drainage area Q 100
(mi®) cfs
CP3 N. Rose 046 273
P N. Almond Cir. 067 EEK
CP17 E. McKellips Rd. 245 240
- Cpig__| N E. Ivyglen Cir, 2.52 219
CP20 N. Gindsay Rd.” 257 223
cP21 N. Uindsay Rd. 2.81 323
| CP37 E. Brown Rd. 448 637
CP38 E. Fox St. 4.55 703
CP33 E. Fairfield 4.5 692
CP43 “E. Adobe St 525 791
CPi4 E.‘Dammu_{n St 53 781
TEgAs T B Covina Cir T 5.49 774
_CP33 | . N.ValVaa Dr. T 6.38 767
Y AR, . T v TR | T
M E MRS 72 7004
— CP57 .E.'Alder Ave, : 7.29 1032
CP58 E. Balsam Ave, 7.34 1032
| _Cpes "E. Capri Ave. 8.16 1293
CPeé E. Caro Cir. 8.23 1326
CP70 E. Catallna Crr. 8.28 1342
cPrr |1 E. Puebio Ave, 9.09 1487
CP78 E_ Emeiita Ave, 3.25 7304
CP79 E. Southem Ave. 9.3 1302
CPé3 E Hampton T, 10.11 1350
| _CPO1_ [ |_____ US60-Superstition Fresway 11.13 1532
CcPoZ 1400 N. Of E. Baseline Rd. 11.25 950
CP97 E. Baseline Rd. 12.15 1009
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/g Fioop Conrrot BistriCT
of
| Maricopa Counfy BOARD OF DIRECTORS
L Betsey Bayless
2801 West Durango Street * Phoenix, Arizona 85009-6399 Jan Brewer
Telephone (602) 506-1501 Fulton Brock
TT (602) 506-5859 Mary Rose Garrido Wilcox

"March 26, 1997

A-N West, Inc.
7600 N. 15th Street, Suite 200
Phoenix, AZ 85020-4331

Subject: C/0 #1 to Contract FCD 96-10
Eastern Canal FDS

Enclosed are two copies of the subject change order extending the expiration date to June 30,
1997. If you concur, please sign and return both copxes :

Please call the undersigned if you have any questions.

Sincerely,

Dortha Klaahsen
Contracts Coordinator

), 4] (16)



' JUD CONTRUL DISIRICLT OF MARICOPA™ f‘JNT Y

Contract Change Order No.1.
Date: 3/18/1997 FCD Contract No./Name: FCD 96-10 Eastern Canal FDS
To:__A-N West, Inc. Consulting Engineers __, Contractor/Consultant.

You are hereby directed to make the herein described changes from the plans and specifications or do the follgiving
described work not included in the plans and specifications on the above-mentioned project.

Changes requested by:__Raj Shah, Project Manager

Provide description of work to be done, estimate of quantities, and prices to be paid. Segregate between additional§
at contract price, agreed price, and actual cost. Unless otherwise stated, rates for rental of equipment on actual cost
work cover only such time as equipment is actually used and no allowance will be made for idle times.

* (1) Estimate of increases and/or decreases in contract items at contract prices.

*# (2) Estimate of extra work at agreed price and/or actual cost.
: SheetNo._1 of 1

Description of Change Order

Extend this contract to June 30, 1997.

This contract is for the floodplain delineation of the Eastern Canal. The Contract was originally awarded
to Baker Engineering, Inc. but, because of conflicts of interest between Baker Engineering and FEMA,
Baker Engineering pulled out of this part of the project. The delay is caused due to the digital data
transformation. The aerial mapping company delivered digital data to Baker Engineering in Microstation
format, however; A-N West could not work with microstation. They needed the data in AutoCAD
standard. A-N West sent digital data to their California office to translate it to AutoCAD format. The
translation of data caused the delay.

We, the undersigned Contractor/Consultant, having given careful consideration to the change(s) proposed, hereby agree,
if this proposal is approved, that we will provide all equipment, furnish all material (except as may otherwise be noted
above) and perform all services necessary for the work above specified, and we will aoccpt as full payment therefor the
prices shown above.

By reason of this proposed change 96 _days extension of time will be allowed.

Total new contract amount through this Change Order remains the same.
Contractor/Consultant: A-N West Inc. Consulting Engineers.  By: /g W M——/

7600 N 15th Street, Suite 200 Tn.lc
Phoenix, AZ. 85020-433 Date: 2 3 2 7
Recommended y j /g/é A Approved b
Date: 3 2, /27 Chief gmeer and Gcnc/al Manager
Date: - 2-97

), 4] [/{7’)
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A-N WEST, INC.

Consulting Engineers

7600 North 15th Street, Suite 200

Phoenix, Arizona 85020
Phone:(602)861-2200; FAX (602)943-1989

FAX COVER SHEET

DATE: 4/4/ 97
ATTENTION: Mr 2 s sha b |

_ORGANIZATION: ___Fepl/ic

RE: Lasteyyny Cuwal FTS ~ep Ak, g /0
JOBNO. _AMwR T7/59—of

FROM: Gyreg Schue [lce

REMARKS: _ /

/?aja_ L We vregues’ a reﬂmeaZi
PEA 7‘,21,1 Co rren £ FEM B F'Z"S mapPs
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‘é//éer\‘/—. 7 A= pane/ 90S. are. X/83,
2195 il 22/5 o 4530. These ’
€2’/UZ/,715‘ wr'// ﬂ///ma/eé, éa, neec/e;é 747
Show ,pc;gﬁ’;Zé PreviSed ool Lén .

. NUMBER OF PAGES (INCLUDING COVER SHEET) _ /.
FOR PROBLEMS REGARDING THIS FAX - CONTACT KAY, SHEILA OR SUZIE.
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A-N WEST INC.
7600 North 15th Street, Suite 200

nsulting Engineers ‘
6 Phoenix, Arizona 85020
Phone:(602)861-2200; FAX (602)943-1989

FAX COVER SHEET |
DATE:__5/23 /? 7

ATTENTION: %f‘ /?056(' F Daves Fax 2729-/4
ORGANIZATION: __BaKer £ngineecs
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DU2317 BTATE/ZCOUNTY~ AZ/MARICOPA

DU2317  USGS QUAD - NESA (1983)
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DU2317 HORZ DATUM = NaD 33

OUZ31lY VERT DATUM - NAVD 98

DUZ317
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DU2317 . ) ~

puU23l? ‘
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DUZ317 VERT ORDER - FIRST CLASS 2

DU2317

ouU2317

DUZILZ . Tho horizontal c¢oordinates were scoled from a
DU2317 .an estimaled aceuraecy of +/- & sacondsa.

pu2siz
pURAL7.The orthomotric height was determined by differential Jeveling

DUZ3Ll7 .and adjustod by the National Geodetic Survey in Novamber 19973.
Du2317 ) .
DUR3LZ.Tha dynamic helght is computed by dividing the NAVD 83

CU2317 .gaopotant ial pnumber Hy the normal gravity value computed on the
DUZ2317 _Geodetic Raferenca System of 1960 (GRS 680 ) «lliesglid at a5
DU2317 .deyrees l«txrude (G = 380 6199 gals.).

bu2il7z

DU2317 .The genid height was determined by GCOID9Y3.

DU2317
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DU2317°'0F A BRICK WALL, 0.5 M (1.6 FT) WEST OF THE WALL, AND 0.3 M (1.0 FT)
DU2317 '50UTH OF A WITNESS POST, NOTE~--ACCESS YU THE DATUM POINT IS THROUGH
DUR317 A 5--INCH LOGO Cap. =
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pU2319 .
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in Movamber 1993,
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DUZ31Y

DU2319.7The dynamic height is computed by cividina the NAVD 6
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oyU2319 STATION DESCRIPTIIUON

Du2x19

DL2319 'OESCRIGED BY NATIONAL GEODETIC SURVEY 1992

DU2319°5 .1 KM (3,25 MT) EASTERLY ALONG U.S. HIGHWAY &0 (HAIN STREEL ) FROM
DURIL2'THE JUNCTTION OF STATE HIGHWAY 87 (COUNTRY CLUR DRIVE) IN MESA. IN Top
DU2319°0F AND 0.2 M (Q.7 FY) SOUTHEAST OF THE NORTHWEST END OF THE NCR%HEA%T
QU2319 'CONCRCTE ABUTHENT OF THE RIGHWAY BRIDGE SpANNING THE CONSOLIDATED
DU2319°CANAL., 2.1 M (6.9 FT) NORTH OF THE NORTH CURG OF THF HIGHUAY. 0.4 M
DU2317°(1.% FT) NORTH OF THE 8RIDGE RAILING, AND O.3 M (1.0 FT) ABOVE THME

DU2319 'LEVEL OF THE HIGHWAY.
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2801 West Durango Stréet:

- -ﬁ'Phoemx-' Arizona 85028

ebook (TDN) for the feferenced projec as wel

' l-“_‘_T.-_i‘__"sectlon 51.1= The TDN does,not include aff‘ davits of publlcatlon Per telephone conversation wrth Mr Bob U .
- - Davies.of Baker Engrneenng on May 29 1997 ‘there has not been a public notice to date and publlc notlce |s not .

e the City. -
M'V"-_'-i_"i:;_you prowde he current FEMA forms for AN West to fill out?

- ._scope, these notes are indicated as provrded under separate cover.’ “We have mcluded in the TDN supplemental

Ve adjacent dramage structures

r“::-,_antlupated per cuty dlrectlon

e VSectlon 5 1 2 A-N West transmltted one bluelme copy of the floodplam mappmg on May 28 1997 to FCD and |

L Sectlon 5 1.’4_ 'FEMA Forms Please advrse us lf thls pro;ect is proposed lo be submftted to FEMA If s0; can o

i Sectron 5 1. 5: 'Survey notes We are retummg the copy of survey notes'recelved from' you eamer Per the

field survey notes by Pro;ect Engmeenng of the canal bndges and subsequent survey notes by A-N West of the

S _Sectron 5 1. G Current FlRM panels wrth proposed delmeatlon At present our floodplam mapprng lncludes the

- - effective approxumate Zone 'A’ delineation obtained from the FCD Please advrse us if the updated zone ‘A’

Lol delmeahon needs to be shown on the 1 000 scale effectlve mappmg lf S0, we wrll need a reproducrble copy of thls
exhlblt ' e g St o ' B

§ "f We have provuded a dwrder for Sectio 4.2 for mseruon of the Fleld Reconnalssance and (N) Value Estlmatlon

; N _; 'Report s‘ub 'tted eanler The TDN oles cross-sectlo plots as under sep ate oover whlch were also submmed

Ry o4 1/ 632>

_7soo North 15th Streef, Surfe 2oo _ Phoenix, Arliona 85020—4331 v, Fix (602) 943 1989 {eoz) asr-zzoo :




Mr. Rajh Shah. 5 , | o © June2, 1997
;EastemCanalF}lS R » ' o o T Pagez

i Other than the questnons rarsed regardmg Sectron 5 14 and Section 5 1. 6, we beheve we have addressed the .y
. - scopes Section 5.1 submittal requirements and we await your review, comment and approval before proceedmg to‘ j _
L provrde the addmonal f' nal submrttal data under Sectron 5 2 of the Scope S, Delrverables sectlon D

T Should you have any questxons please call . '.‘ :

Smcerely,

| '- A-N West lnc P ,

S Greg Schuelke P E
B :f. " Vice President .~ ©*
‘ Pro;ect Manager

Mr Peter Knudson Clty of Mesa wn' DN only

/,L/ (337
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n 'n WESTnc.

Consulting Engineers

Mr. Robert Davies, P.E.

Michael Baker, Jr., Inc.

1313 East Osbom Road, Suite 150
Phoenix, Arizona 85014

Re; Eastem Canal FIS
FCD No. 96-10
A-N West No. 7158-04

Dea} Mr. Davies:

January 7, 1998

Pursuant to our conference telephone call of 12/17/97 with Mr. Pedro Calza, FCOMC, we- -

herewith transmit the following:

AN

Three (3) copies of the T.D:N. Cover Sheet, Revised 12/31/97.

Three (3) copies of the T.D.N. Abstract/Table of Contents.

Three (3) copies of the T.D.N. No. 8, Draft FIS Report.

Three (3) copies of the T.D.N. No. 2.5, Draft Floodplain Mapping (8 sheets).
Three (3) copies of the T.D.N. No. 9.0, FEMA Request Forms (2 pages).

Per our conference call, we understand Mr. Calza requested revisions to the Technical Data
Notebook (T.D.N.) and Draft FIS Report, and mapping to remove the references to the .
Profiles 1 and 2 hydraulic analysis. This request was because these profiles were not 100-
year flood event profiles but preliminary analysis, which resulted in confusion with the
proposed updated approximate 100-year floodplain.

'As a result, the following revisions were made;

a. The T.D.N. Abstract discussion of Hydrology and Hydrauhcs was revised to

refer to this as preliminary analysis.

b. The T.D.N. Table of Contents was revised to remove as Not Applicable, N/A
reference to final computer runs and diskettes, T.D.N. 4.7 and 4.8.

c. The T.D.N. 8.0, FEMA Request Forms, were referenced in Section 9.0.

[ (34)
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Mr. Robert Davies, P.E. January 7, 1998
. Michael Baker, Jr., Inc. . Page 2

d. The Draft FIS Report was revised to:

Remove the Summary of Discharge Table.

Remove the Summary of Roughness Coefficients Table

Remove the Flood Profiles, Exhibit 1.

Revise the text to reference only that preliminary
hydrology/hydraulics were performed per special problems report
(letter report on May 1, 1997) which determined that a detailed
riverine study was not possible and that an updated approximate
Zone A would be pursued.

5. The only applicable FEMA Request From deemed appropriate for the
proposed updated approximate Zone A was Form 1. Since detailed
hydrology and hydraulics in support of a detailed 100-year floodplain
were not possible, these forms were not inciuded.

PON

The enclosed material sections are proposed to replace respective sections in the T.D.N.’s
that you already have to make this update. The HEC-2 input/output and diskette material,
Sections 4.7 and 4.8, should also be removed.

If you have questions or need further information, please call.

Sincerely,

A-N WEST, ING. Y

/?/244/ wW// 78

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

GS/km

cc: Mr. Pedro Calza, FCDMC (without enclosures)

/4 (35)
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SCOPE OF WORK
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
. FLOODPLAIN DELINEATION FOR EASTERN CANAL

GENERAL

The project consists of approximately 5.5 river miles of floodplain delineation for the Eastern Canal from
Baseline Road to Hermosa Vista Drive, as shown on Exhibit A. The necessary topographic data and watershed
hydrology will be provided by the Flood Control District (FCD). The consultant will develop the floodplain
and floodway delineations using primarily the HEC-1 computer model and the HEC-2 computer model if
appropriate. The consultant must use sound engineering judgement in the'development of the hydraulic models.
The results of the models must be analyzed carefully and refinements made to the input parameters in order to
obtain the most realistic results. All work must meet Arizona Department of Water Resources (ADWR) and
Federal Emergency Management Agency (FEMA) requirements for floodplain delineations. The results of this
study must be reviewed and accepted by FEMA and the City of Mesa prior to the finalization of this contract.
All work under this Scope will be completed within 120 calendar days from the date of Notice to Proceed,
including 14 days for District reviews.

TASK 1 - COORDINATI

1.1 The consultant will submit a project schedule showing coordination meetings and completion dates for -
each of the tasks in the scope within 7 days of Notice To Proceed. The consultant shall update this prOJect

schedule when appropriate.

. 1.2 The consultant shall participate in regular coordination meetings (at least every 2 weeks) with the
District's Project Manager and in milestone coordination meetings in the development of the hydrologic
and hydraulic analyses. The consultant is responsible for the minutes of any meetings. Whenever
possible, coordination and milestone meetings should be combined.

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

A description of the work accomplished by task during the reporting month.

Percent (%) completed for the month and percent (%) cumulative completed for each task.

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

A description of any problems encountered.

po o

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

1.5 The District will plan and conduct one public meeting in conjunction with this study. The meeting will
be to inform the public and obtain public comment on the study results, and shall take place prior to the
submittal of the final report to FEMA. The consultant will be responsible for the preparation of the
graphic displays for these meetings. One representative from the consultant will attend the meeting. The
consultant will respond to the pubhc s comments and make revisions to the study if necessary.

. 1.6 Consultant/District Performance Evaluations will be performed. A formal evaluation will be performed
at the completion of the project upon receipt of all deliverables.

Contract FCD 96-10 : Page 1 of §
1.6 (1)



TASK 2 - DATA COLLECTION

2.1 The consultant will collect and review pertinent data from the District and other outside sources. Data .

to be collected will include previous flood hazard reports and hydrology for the study area; existing
topographic mapping; historical flooding information; as-built plans for existing structures; FEMA Flood
Hazard Boundary Maps and any Letters of Map Amendment and/or Revisions, and other pertinent

information.

2.2 A written report summarizing the data collected will be submitted to the District for mformatxon purposes ‘
A preliminary draft of this report is due within 30 days of Notice to Proceed.

TASK 3 - FLOODPLAIN DELINEATION

3.1 Floodplain delineations must be obtained using the U.S. Army Corps of Engineers HEC-2 Water Surface
Profiles computer model, version 4.6.2, May 1991, and methodology acceptable to FEMA. This model
will simulate the effects of floodplain geomorphology, flow changes, bridges, culverts, hydraulic
roughness factors, effective flow limitations, split-flows, and other considerations. The consultant will
prepare the study using the guidelines established in FEMA Document 37, Flood Insurance Study
Guidelines and Specification for Study Contractors, March 1991, and FIA Document 12, Appeals,
Revisions, and Amendments to Flood Insurance Maps, January 1990.

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

3.3 The delineation study shall be based on the final results of the hydrologic study as directed by the District.

3.4 The consultant is to make refinements to the HEC-2 model based on review of the model results by the
District, ADWR, FEMA, and the Technical Evaluation Contractor. The consultant shall review the
HEC-2 model results for reasonableness. Adjustments to the input parameters for obtaining the most
realistic results is normal to the scope.

3.5 Floodways are to be determined using equal conveyance encroachment method 4 to start with, but only
encroachment method 1 will be used in the final analysis. The floodway encroachment is to be as near
the one foot maximum rise in elevation as possible.

3.6 The consultant must obtain District approval at each of the following steps:
Field reconnaissance report and estimation of Manning's "n" values.

a.
b. Proposed location and alignment of the cross sections and channel centerlme
c. Floodplain (natural) delineation. :
d. Floodway delineation using equal conveyance encroachment.

e. Floodway delineation using encroachment method 1.

f. Final Hydraulics Report.

3.7 Field Reconnaissance

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

Contract FCD 96-10 Page 2of §
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3.7.2 Mannings "n" values are to be determined using the methodology in the USGS report, Estimated
Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County,
Arizona, April 1991. Copies of the report are available through the District.

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

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

3.8 Cross Sections

3.8.1 The location and alignment of cross sections and channel centerline will be submitted for the
District's review and approval prior to digitizing the cross section data. Cross section stationing
will be from left to right looking downstream with the thalweg as station 10,000. Cross sections
will be spaced approximately every 200 feet, unless geographic or structural constraints dictate
otherwise, and will extend the full width of the area inundated by 100-year flood waters.
Identification of cross sections will be in river miles, increasing upstream. The stationing will tie
into the specified river mile of the existing FEMA studies. Cross section orientation may need to
be altered after running of HEC-2 model to ensure that sections are perpendicular to flow per
FEMA criteria. :

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

3.8.3 Cross section plots are limited to one plot at the following three stages of work: (a.) a plot of
digitized "GR", STCHL, STCHR, centerline (station 10,000) to be used as a check of input data
and for working sections during compilation of the floodplain model; (b.) a plot of the cross
section for the completed floodplain run which shows the floodplain water surface elevation,
ineffective flow areas, "n" factor, and encroachments to be used as working sections for
development of the floodway model; (c.) a plot of the final floodway model cross sections which
will show Type 1 encroachments and encroached water surface, in addition to data covered in
items (a.) and (b.). These cross sections, generated under (c.), will be submitted as part of the
Final Report.

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

3.10 For floodplains identified as ponding areas, it is preferable to analyze the arga 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.
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3.11 Flood zones must be determined according to FEMA criteria and clearly labelled on the final drawings.

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

3.13 The findings of the floodplain/floodway delineation study will be presented in Section 4 of the Technical
Data Notebook and will be prepared in accordance with ADWR State Standards Attachment 1-90 (SSA
1-90). The report will be organized as specified by the District standards, following SSA 1-90 format.

TASK 4 - HIS DATA

Digital data will prepared in conformance with the District's HIS Data Delivery Specifications, Revision
1.1, for the following themes:

a. Floodplain FCD Zone

b. Floodplain FCD Water Surface Elevation

TASK § - DELIVERABLES

The consultant will incorporate the hydorlogic data provided by FCD to complete the Technical Data Notebook.
Following deliverables will be submitted by the consultant:

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

for the FEMA submittal: _
5.1.1 Original Affidavits of Publication

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

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

5.1.4 Two (2) sets of completed FEMA forms will be submitted in a notebook separate from the Final
Report. (Supplied by Baker Engineering for Hydrology)

5.1.5 Three (3) sets of complete survey notes will be submitted in a notebook separate from the Final
Report. (Supplied by Baker Engineering)

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

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

5.2.1 One (1) complete set of non-erasable topographic mylars of the work study drawings. Sheets
shall be 24" X 36" in size and numbered to correspond to the delineation maps.
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5.2.2  One (1) complete sets of mylars and four (4) complete sets of sealed blueline topographic base

maps with the floodplain/floodway delineations shown. All drawings will be signed and sealed

. by persons of appropriate professional registration(s). Each registrant will provide a specific
statement as to what service they performed.

5.2.3 Floodplain/floodway boundaries in conformance with the District's HIS Specifications.

5.2.4  Four (4) complete copies of the Technical Data Notebook including HEC-1 (Supplied by FCD)
and HEC-2 input/output files on diskettes. The Technical Data Notebook will be prepared in
accordance with ADWR State Standards Attachment 1-90 (SSA 1-90). The notebook will be
organized as specified by the District, following SSA 1-90 format. This submittal of the
Technical Data Notebook shall include any correspondence and/or meeting minutes with the
reviewing agencies and shall reflect any revisions required by those reviewing agencies.
Revisions may include, but are not limited to, modifications to the delineation maps, the HEC-2
model, and/or the Final Report.
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TECHNICAL DATA NOTEBOOK
EASTERN CANAL FIS ,
SECTION 4.2 FIELD RECONNAISSANCE
AND HYDRAULIC PARAMETER ESTIMATION

4.2 FIELD RECONNAISSANCE & HYDRAULIC PARAMETER ESTIMATION

4.2.1 Manning's 'n' Values

4.2.1.1 Introduction. On September 6, 1996 and January 14, 1997, A-N West, Inc. made
a reconnaissance field trip to the Eastern Canal to photograph and evaluate Manning's 'n'
values. - The study reach proceeded from the Baseline Road north to Hermosa Vista Drive,
along the upstream (east side) of the Eastern canal, a distance of approximately 6.5 miles.
The Eastern Canal study reach area is shown on Figures 1 and 2. Figure 1 shows the
extent of the study in reference to the surrounding area. Figure 2 shows the location of
photograph I.D. numbers and their directions.

4.2.1.2 Methodology. Manning's 'n’ values were estimated using two references. The first
document, "Estimated Manning's Roughness Coefficients for Stream Channels and
Floodplains in Maricopa County, Arizona", was prepared by U.S. Geological Survey (USGS)
Water Resources Division by B.W. Thompson and H.W. Hyalmarsen for the Flood Control
District of Maricopa County, dated, April, 1991. The other reference used was "Open
Channel Hydraulics" which was written by Ven Te Chow, Ph.D.; published by McGraw Hill
Book Company in 1958.

Field visit observations of vegetation, and channel and overbank 'n' value characteristics
were noted and representative photographs were taken. The photos are included in this
report and are referenced with orientation of photo, estimated 'n' values and location by
geographical proximity to landmarks such as streets, Eastern Canal.

Using the USGS document, "Open Channel Hydraulics," field photos and site observations,
Manning's 'n' values were estimated at several key locations of the floodplain just east of
the Eastern Canal. In some cases, a typical cross section will indicate overbanks with
different 'n' values to account for different vegetation. Dr. Chow's text, "Open Channel
Hydraulics", was used for special topography like the citrus groves because the USGS
document did not cover this vegetation adequately.

It is anticipated that the NH record option of the HEC-2 model will be used to subdivide the
distinct 'n' value sub-elements which were noted in the channel and overbank areas.




4.2.2 Expansion and Contraction Coefficients:

Expansion and contraction of flows due to changes in channel cross section were estimated
to be somewhat abrupt as flow expands and contracts through the developed area.
- Therefore, expansion and contraction coefficients of 0.5 and 0.3, respectively, are proposed
based on the HEC-2 model user manual's discussion of these parameters. Because of the
low velocities along the canal due to the mild longitudinal slope of approximately 0.00032
ft/ft, expansion and contraction losses are not expected to be significant.

4.2.3 Hydraulic Jump/Drop Analysis:
Hydraulic jumps are not anticipated along the study reach. The overall slope along the 6.5
mile study reach is 0.00032 ft/ft, which is very mild.

4.2.4 Inventory of Road Crossings & Drainage Structures:
The following Table 1 shows an inventory of road crossings, drainage structures and sizes
along the Eastern Canal study limits.

As noted on Table 1, the culverts under several of the downstream road crossings are
expected to be accounted for by either modeling the culverts by special culvert routine or by
subracting the estimate culvert capacity from the discharge being modeled at the road
crossing cross-sections, where culverts are located.



River
Mile

TABLE 1

EASTERN CANAL FIS

ROAD CROSSING AND DRAINAGE STRUCTURE SUMMARY

Location

Description Structure Type/Size

16.477
16.938
17.160
17.59

18.680
19.251
19.526
19.832
20.402
20.987
21.529

22.230
22.916

Notes:

4.2.5

Baseline Road
Greenfield Rd.
U.S. 60 Freeway
Southem Avenue

Broadway Road

Main St.
(Apache Blvd)
Val Vista Dr.

University Dr.
Adobe Street
Brown Road
Lindsay Road
McKeilips Road
Gilbert Road

Major Street with 1+ Foot Dip(2) 2-4' RCP’s x 130°/Hdwall and Trsh RK(1)

Major Street with 0.3+ foot Dip(2) 1-4' RCP x 95/Hdwall(1)

Freeway with overpass, No Dip(2) 1-4' RCP x 135'/Hdwall and ¥2 TRSH RK(1)

Major Street with 1.3 foot Dip(2) 2-24™ RCP'’s x 160’ with Hdwall (Bell

End)(1)

Major Street with 0.5+ foot Dip(2) 1-6' and 1-4.5' RCP x 1100 with Hdwall

and vertical TRSH RK(1)

Inlet-1-30" RCP x 260’ with Hdwall (Bell

End)(1). Outlet- 1-8' x 3’ RCB%

Major Street, with 0.5+ foot Dip(2) 1-30" RCP x 1780" with Hdwall and TRSH
RK(3)

Major Street with 0.5 foot Dip(2) same as pipe at Val Vista Drive(3)

Major Street with 3+ foot Dip(2) Approx. 2 foot storm sewer size(3)

Major Street with 1 foot Dip(2) Approx. 2 foot storm sewer size(3)

Major Street with 2+ foot Dip(2) Approx. 2 foot storm sewer size(3)

Major Street with 1.1 foot Dip(2) 1-24" RCP with Hdwall(3)

Major Street with 2+ foot Dip(2) No Culvert/S.D.

Major Street, No Dip(2)

1. Anticipate modeling culverts in HEC-2 model by special culvert option with road profile for weir
flow over road or by subtracting the estimated culvert capacity from flow at cross-section
locations where culverts are located. '

2. Dip denotes road profile which dips or is depressed below adjacent top of road at the canal to
cause flow over road before flow over canal on road.

3. Where storm drain is noted, it is assumed the hydrology modeling reflects storm drain capacity.

4. TRSH RK= Trash Rack. Hdwall = Headwall. RCP = Reinforced Concrete Pipe. RCB =
Reinforced Concrete Box Culvert.

Observation of Possible Overflow Areas: The continuous conveyance capacity

along the upslope side of Eastern Canal is limited by a number of factors including:



a) Very mild average longitudinal slope over 6.5 mile project length of 0.00032 ft/ft.

b) As shown by Table 1, small culverts and storm drains and minimal or no dip or
depressed roadway upslope of the canal to convey flow across the roads. |

¢) Mild, natural ground ridges (as shown on project 200 scale, 2 ft. C.1. mapping),
which intersect the Eastern Canal, most notably at River Mile 20.268 (700 ft. south
of Adobe Street) and River Mile 22.331 (500 ft. north of McKellips Road).

At the U.S. 60 freeway, for example, the 4 foot diameter x 195 foot long RCP has a capacity
of approximately 65 CFS (5 fps., velocity) at an assumed 1 foot head loss. Flow over this
capacity would overflow into the Eastern Canal and then likely into the freeway drainage
channel (flowing westerly along the north side of freeway).

At Main Street, the 30 inch RCP culvert at the upstream side has approximately 25 CFS
capacity. With no significant dip or depressed road profile, breakout across the canal on
the street bridge would be anticipated for flows over this 25 CFS.

At the two ridges noted at River Mile 20.268 and 22.331, there was a small swale noted
during field site visits along the immediate upslope side of the canal. The swales were -
perhaps 15 feet wide x 0.5 deep from top of adjacent canal bank. Assuming 5 fps velocity,
such a swale could convey approximately 40 CFS before overtopping of the adjacent canal
bank occurs.
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Table 2.--Adjustment Factors for the determination of overall]
Manning’s n values

[Modified from Chow, 1959]

Maming’s n
Chanrel conditions adjustment ! Example

Degree of irregularity:
Smooth 0.000 Smoothest charnel attainable in given bed material.

Niror .001- .00S Chaels with slightly eroded or scoured side slopes.
}f), Moderate .006- .010 . Charnels with moderstely sloughed or eroded side slopes,

Severe .011- .020 Charmnels with badly sloughed banks; unshaped, jagged, and
irregular surfaces of chamnels in rock.

Effects of obstruction?:

Negligible .000- .004 A few scattered obstructions, which include debris deposits,
stumps, exposed roots, logs, piers, or isolated boulders,
that occupy less than 5 percent of the cross-sectional areas.

Minor .005- .01§ Obstructions occupy 5 to 15 percent of the cross-sectional
ares ard the specing between obstructions is such that the
sphere of influence around one obstruction does rot extend -
to the sphere of influence around another obstruction.
sSmaller adjustments are used for curved smooth-surfaced

HA cbjects than are used for sharp-edged angular dbjects.

Appreciable .020- .Q30 Obstructions occupy from 15 to 50 percent of the cross-
sectional ares or the space between obstructions is small
enough to cause the effects of several cbstructions to be
additive, thereby blocking an equivalent part of 8 cross
section.

Severe .060- .060 obstructions occupy more than 50 percent of the cross-
sectional area or the spesce between obstructions is small
encugh to cause turbulence across most of the cross section,

Vegetatioh:

Small .002- ,010 Dense growths of flexible turf grass, such a8 Bermuds, or

' weeds where the average depth of flow is at least two times

the height of the vegetation; supple tree seedlings such as

willow, cottonwood, arrow weed, or saltcedar where the

hﬁ average depth of flow is at least three times the height of
the vegetation,

Medium .010- ,025 Grass or weeds where the average depth of flow is from one
to two times the height of the vegetation; moderately dense
stemmy grass, weeds, or tree seedlings where the average
depth of flow is from two to three times the height of the
vegetation; mderately dense brush, similar to 1- to 2-year-
old saltcedar in the dorment season, along the banks and o
significant vegetation along the chamel bottoms where the
hydraulic radius exceeds 2 feet.

Large .025- .050 Turf grass or weeds where the average depth to flow is about
equal to the height of vegetation; small trees intergrown
with some weeds and brush where the hydraulic radius exceeds
2 feet,

See footnotes at end of table.
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A common method of selecting the roughness coefficient, n, is to
first select a base value of n for the bed material (table 1). The base
values of n are for a straight uniform channel of a given bed material.
Cross-section irregularities, channel alignment, obstructions, vegetation,
and other factors that increase roughness are accounted for by adding
increments of roughness to the base value of n. Ranges of adjustments for
the factors.that may add to channel roughness are shown i - 2.

Many alluvial channels in Maricopa County have bed material that
moves during floodflow. In addition to the changing channel geometry of

these channels, the roughness coefficient may change during floodflow
because of the changing form of the channel bed in parts of the channel.
" cross section (Davidian, 1984). Bedforms, such as dunes, antidunes, and

plane bed have been observed during large floods. Within a few minutes,
dunes can appear, disappear, and reappear at different locations across a
large stream channel. The Manning roughness coefficient can double or
triple when the bedform changes from plane to dunes. A method of defining
reliable values of Manning’s n for unstable alluvial channels is not avaijl-
able. A plane bedform is common during large floods, and for this report,
plane-bed conditions are assumed where the roughness coefficient is related
to the size of the channel material and not the form of the channel bed.
Plane-bed conditions were assumed for nearly all indirect measurements of
peak discharge where the slope-area method was used.

Table 1.--Base values of Manning’s n for stable channels

[Modified from Aldridge and Garrett, 1973, table 1]

Base n values

Size of bed material

Benson and
Dalrymple Chow
Channel material Millimeters Inches (1967)1 (1959)2

Concrete......evveveee o memecees ceecceanna 0.012-0.018 0.011
Rock cut...oooiiiieies mmmeemn mecciean ceeeeeoo .025
Firm soil...ievennnnas mccecoe e .025- .032 .020
Coarse sand........... 1-2 —eeeeee- .026- .035  -----
Fine gravel........cce0 secccce mmmmccce ddeeceeo.o. .024
Gravel...oovvuninnnns. 2-64 0.08-2.5 .028- .035 -----
Coarse gravel......... = =---cc- cececcnn ammceaoao.. .028
Cobble....vvevrirnnssn 64-256 2.5-10.0 .030- .050 -----
Boulder....oovvevnenn. >256 >10.0 .040- .070  -----

1Straight uniform channel.
2Smoothest channel attainable in indicated material.

SOURCEESTIMATED MANNING'S ROUGHNESS COEFFICENTS_BY B.W.THOMPSEN AND HWHJALMARSONAPRL, 1991
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o 5' Flood Control sttnct of Mancopa County
f}'-‘?, 2801 West Duraiigo Street -
ke Phoemx, Anzona 85009

_..' Re: FCD Noi 96-10

S Dear Mr Shah

B We herewrth transmrt the fo!lowrng prehmmary data for your revrew and comment

e Tl BT e S S AR SRR E - B DS b L e TN S L

H ” WESTinc.

Consultlng Engmeers
May 1, 1997 -

Mr Rajh Shah

_‘Eastem Canal FIS - T
-‘A-N West No 7158-04 B

~ _. -Two sets of bluehnes of prehmrnary p!an view of Eastem Canal (6 sheets)
- Two sets of prehmmary cross-sections plots (17 sheets) L
Two 3 1/2' disks of preliminary HEC- 2 model mput/output )

"-.Table 1, Updated Road Crossing and Drarnage Structure Summary
- Table 2, Estimated Culvert Capacity -

S 7) -Table 3, Preliminary Summary’ WSEL Companson 100-year drscharges w:th estrmated
. ' drscharge related to Profile 1 (ﬂow at top of east top berm) and Prof‘ le 2. (ﬂow at 0 5 foot.' :

above east top berm) .

8) Preliminary culvert hydraulic calculatxons by HEC 5 at Baseline Road Greenf’ eld u. S 60

U.S. 60 culvert under Eastemn Canal, Southern Avenue, Broadway Road and Marn Street

" _‘ 9) ‘ADOT as- -built plan of culvert along u. S 60 under Eastem Canal

Our prehmrnary cu!vert analysrs by HEC-5 manual method and revrew of top of canal banks upstream. .
2 of the, culverts- indicated that estimated. 100-year discharges along the canal greatly. exceed the .
-'rcomb1ned capacity of the road dip section (if available) and culvert capacity.. - In earier tetephone

.. conversations between A-N West and FCDMC regarding the lack of capacity along the canal fo convey

- 'even a fraction of the oomputed 100—year drscharges lt was suggested that some ratmg curve analysus ‘

L be pen‘ormed mmally

i Our prehmrnary HEC 2 model analysrs mcludes two prof les at thrs time. The Prof !e 1 drscharges were .
" chosen by trial to obtzin a water surface profile which was near the east top of bank of the canal.- . Top T
“of canal banks are not at a continuous grade and fluctuate in elevation.. It was therefore’ necessary to
- -choose low top of banks for various reaches of theé canal from which various drscharges weére tned untrl

a Water surface elev tion (WSEL) approxrmately matched the east top of the canal bank. -

Proﬂe 2 was chHosen zs the discharge which resulted i in WSEL's approximztely 0.5 foct above the Iow'

east tep of cznzl berms. The 0.5 foot zbove top of east canal berm wes chosen as what is anticipated
to be the maximum poncing height upsiream of the canal. At this ponding height, by weir equation with
C=2.8, there would be cne (1) CFS weiring over the canzl per foot length of weir flow, which would
likely pass the 100-year flows over the cznal.

4.50))
7600 North 15th Slre