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STUDY DOCUMENTATION ABSTRACT 

SECTION 1: GENERAL INFORMATION 
1A. Community: City of Mesa 
1 B. Community Number: 040048 
1C. County Marimpa 
ID. State: Arizona 
1 E. Date Study Accepted: Pending 
1 F. Study Contractor: Michael Baker, Jr., Inc. 

1313 East Osbom Road 
Suite 150 
Phoenix, Arizona 85014 
(602) 279-1 234 
FCDMC Contrad No. 96-10 

Subconsuftants: 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 GI22  
Phoenix, Arizona 85029 
(602) 906-1901 
Field Suwey 

Primatech Engineers 
2929 North 44th Street 
Phoenix, Arizona 8501 8 
(602) 952-2828 
Hydrology 



1G. FEMA Technical Reviewer: Pending 
1 H. FEMA Regional Reviewer: Pending 
11. State Reviewerr Arizona Department of Water Resources 

(602) 41 7-2445 
1 J. Local Reviewer: Flood Control District of Maricopa County 

(602) XB-1501 
1 K. 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. 21 85D, 21 95D and 221 5F. 
1 M. Study Type: Approximate Zone A 

SECTION 2: MAPPING INFORMATION 
2A. USGS Quad Sheets: 7.5 Minute Series; Buckhorn, 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.I. 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. Army Corps of Engineers HEC-1 Model, Flood Hydrograph 
Package Computer Model, Version 4.0, September 1990. 

38. Storm Duration: 24-hour duration 
3C. Hyetograph Type: Note 1. 
30. 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 HEG2 Model, Water Surface 

Profiles 
Vendor: McTrans Center 

512 Weil Hall 
Gainesville, Florida 3261 1-2083 

Version: 4.6.2, May, 1991 
4B. Regime: Subcritical 



4C. Frequency for whidr profles 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 
diredon. 

4E. Unique Conditions and Problems: Letter Report of May 1, 1997 by A-N West, 
discusses preliminary hydraulic analysis estimating discharges for Pmfile 1, Mere 
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 alternate 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 
LensJth and Area of Flood~lain Delineated 
Main Channel - 5.5 Miles and 428.8 Acres 

(Updated Zone A) 

Lendh and Area of Floodwav Delineated 
No Floodway Delineated. 

- 
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0 For review and comment 

FOR BIDS DUE 19 PRINTS RETURNED AFTER LOAN TO US 
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SIGNED: 
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Project Name: 
FCDMC NO.: 
A-N West No.: 
Date: 
Discussion: 

DATA COLLECTION SUMMARY REPORT 

Eastern Canal Floodplain Delineation Study 
96-1 0 
71 58-04 
4ff197 
The following is a summary of the data 
collection effort by A-N West More detailed 
documentation will be included in the Technical 
Data Notebook. 

Data Requested 
Contad Agency Contad Method and/or Obtained 

No. Omanization Date of Contract Reauested Flood Hazard 

1 ADOT - Engr. Records 2/26/97 Meeting Obtained As-Builts on 
& 411 3/97 S.R. 360 and Greenfield 

Rd. T.I. at Eastern Canal. 

2 Salt River Project 4/4/97 Meeting Obtained As-Builts on Eastern 
Telephone Canal - Baseline Rd. to 

Gilbert Rd. 

3. A-N West Field Survey 311 3/97 Meeting Obtained invert elevation of 
Drainage Strudures at 
Baseline Rd., Greenfield Rd., 
U.S. 60 (S.R. 360), Southern 
Ave., Broadway Rd., Apache 
Blvd. 

4. FCDMC - Mr. Raju Shah 1211 1/96 - Fax a) Requested 
4/4/97 Telephone reproducibles of current 

Meeting FEMA maps. 
b) Obtained field suivey 
notes, disks by Projed 
Engineering. 
c) Obtained Preliminary 
Hydrology Summary by 
Primatech. 



Consuiting Engineers 

Letter of Transmittal 

- 'I 
7600 NORTI, IRH STREET 
SUITE 200 
PHOENIX, AREONA 85020 
(602) 861 -2200 

TO: FCDMC DATE: f /9/9 7 
a@/ tvesf: D~nm90 sXL40' .,JOB TlTLE: 

;x 8 'g5m 9 JOB NO.: A-N 7/58 -04 
RE: &s#&H &4/ F x S  

A T ~ :  -Mr 2 ~ h h  - h i  &!mq- 96-/O 
FROM: G f e  4 sA4c /kg- ' 

WE ARE SENDING YOU #' A ~ A C H E D  

0 UNDER SEPARATE COVER 

THE FOLLOWING ITEMS: 

Cl SPECIFICATIONS 0 ORIGINALS COPY OF LEITER 

0 SHOP DRAWINGS 0 PRINTS 0 REPORT 
- 

1 I 1 I 
THESE ARE TRANSMITTED #FOR REVIEW FOR YOUR USE n AS REQUESTED 

@ a P U N S  Cl SAMPLES 0 OTHER 

0 OTHER 

QUAN. 

1 

REC'D. BY: \ DATE: 

firm*# vn ~3 I !  /. 3 (51 - - 

3 / 3 d / 9  7 
1 D& / 5- m- 

I.DJDWG. NO. # .  TlTLUDESCRlPnON . 

M ~ A k  I P r r g n s s  R e o r &  
En- IpMh 9, ~ o d , ' b ' s  a/a3;/q7 



Report Month Ending: March 30, 1997 
Project Name: Eastern Canal Floodplain Delineation Study 
FCDMC NO.: 96-1 0 
A-N West No.: 715844 
Project Notice to Proceed: 1 1/25/96 
Current Schedule Completion Date: 6130197 

Percent Complete Cumulative 
Proiect Task Reportina Month Percent Complete 

Task 1 Coordination 10 
Task 2 Data Collection 60 
Task 3 Floodplain Delineation 

a) Reconn. Report 100 
b) Cross-section LocationlDigitizing 15 
c) HEG2 Floodplain Modeling 0 
d) Final Hydraulic Report 0 

Task 4 HIS Data Preparation 
a) A-N West 0 

Task 5 Final Products/Deliverables 0 
Task 6 Direct Expenses 48 

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, Southern, Broadway, and Apache Boulevard. 

b) Continued work on digitizing cross-sections. 
c) Begin analyzing culvert capacities by HEG5 manual at roads noted in (a) above. 

Work to be Accom~lished in Month of April. 1997 

Digitize cross-sections and perform preliminary HEG2 model analysis and floodplain 
modeling. 

Problem Discussion 

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

0 Time Extension Request to 6130197; applied for on 3/26/97, 
0 Preliminary review of 100-year discharges received from FCDIPrimatech and culvert 

capacity versus top of canal and road indicates canal overtopping at most major 
roads. 



MONTHLY PROGRESS REPORT 

Report Month Ending: February 23,1997 
Project Name: Eastern Canal Floodplain Delineation Study 
FCDMC NO.: 96-1 0 
A-N West No.: 71 58-04 
Project Notice to Proceed: 1 1/25/96 
Current Schedule Completion Date: 3/31/97 

Percent Complete Cumulative 
Proiect Task Re~ortina Month Percent Complete 

Task 1 Coordination 0 
Task 2 Data Collection 0 
Task 3 Floodplain Delineation 

a) Reconn. Report 100 
b) Cross-section LocationJDigitizing 4 
c) HEGZ Floodplain Modeling 0 
d) Final Hydraulic Report 0 

Task 4 HIS Data Preparation 
a) A-N West 0 

Task 5 Final Products/Deliverables 0 
Task 6 Direct Expenses 32 

Work Performed in Months of January and Febmaw. 1997 

a) Got Compact Disk (CD) of Eastern Canal Digital Data (12/27/96 Revision) from 
Aerial Mapping Company in Miuo-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 top0 data (TIN) back, converted to Auto-Cadd 
on 1/31/97. 

c) Sent Field Reconnaissance Report to FCDMC 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 Accom~lished in Month of March. 1997 

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

Problem Discussion 

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



Consulting Engineers 

Letter of Transmittal 

7600 NORTH 1 m STREET 
SUITE 200 
PHOENIX, AREONA 85020 
(602) 861-2200 
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MONTHLY PROGRESS REPORT 

Report Month Ending: April 30,1997 
Project Name: Eastern Canal Floodplain Delineation Study 
FCDMC NO.: 96-10 
A-N West No.: 7 1 58-04 
Project Notice to Proceed: 1 1/25/96 
Current Schedule Completion Date: 6/30/97 

Percent Complete Cumulative 
Proiect Task Re~oItincl Month Percent Complete 

Task 1 Coordination 10 
Task 2 Data Collection 60 
Task 3 Floodplain Delineation 

a) Reconn. Report 100 
b) Cross-section LocationlDigitizing 60 
c) HEC-2 Floodplain Modeling 40 
d) Final Hydraulic Report 10 

Task 4 HIS Data Preparation 
a) A-N West 0 

Task 5 Final Products/Deliverables 10 
Task 6 Direct Expenses 48 

Work Performed in Month of Awril. 1997 

a) Prepared Preliminary HEG2 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 Accom~lished 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. 
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MONTHLY PROGRESS REPORT 

Report Month Ending: May 31,1997 
Project Name: Eastern Canal Floodplain Delineation Study 
FCDMC NO.: 96-1 0 
A-N West No.: 71 58-04 
Project Notice to Proceed: 1 1/25/96 
Current Schedule Completion Date: 6130197 

Percent Complete Cumulative 
Proiect Task Reporting Month Percent Complete 

Task 1 Coordination 
Task 2 Data Collection 
Task 3 Floodplain Delineation 

a) Reconn. Report 
b) Cross-section LocationJDigitizing 
c) HEG2 Floodplain Modeling 
d) Final Hydraulic Report 

Task 4 HIS Data Preparation 
a) A-N West 
b) Aerial Mapping Co. 

Task 5 Final Products/Deliverables 
Task 6 Direct Expenses 

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, 1997 

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



MEETING SUMMARY 

DATE: May 9,1997 

RE: Eastem Canal and UEMF FIS, FCD No. 96-10 and.94-26 
Review of Preliminary Results from May 1,1997 Letter Report 
A-N West No. 71 58-04 and 71 58-03 

AUTHOR: Mr. Greg Schuelke 

ATTENDEES: Mr. Pedro Calza, FCDMC 
Mr. Rajh Shah, FCDMC 
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 MapplngRlydraulic Analysis. Mr. Schuelke noted that 
as A-N West evaluated potential culvert capacity of significant culveris 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 1 OO-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 cfslfoot 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 1 OO-year inflows. 

Mr. Nath stated that the City was concerned 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 n'ven'ne analysis of the canal was feasible. 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 indicated the City would then review this updated Approximate Zone A delineation to determine if an 
update through FEMA would be pursued. 

1. 3 021 . 



Meetina Summary May 30,1997 
~ a s t e i  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 affed 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 uoss-sections. 

Mr. Nath was concerned 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 discharges 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. 



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, 

Dortha Klaahsen 
Contracts Coordinator 



Consulting Engineers 

7600 NORTL. 15lH STREET 
SUITE 200 
PHOENIX, ARIZONA 85020 
(602) 861 -2200 

Letter of Transmittal 
r Cu 

TO: F / ~ ~  J ~ s h  fi, / Dl> 74.12 jLd c PDiE: l a l ~  /9 c 
200t wesf D,.wm40 Sf/; J O B ~ L E :  

Ph, ad ix A e . gd~d9 JOB NO.: AM& 'P 7/48 -04 
RE: F C D  ?G-/O ~osgern C-/ 

A T ~ :  P &a s h a h  FZ s 
FROM: G C S ~  5 d u e  /,& 
WE ARE SENDING YOU & AITACHED VIA De 1 / v e f y  ' 

\ 

0 UNDER SEPARATE COVER 

THE FOLLOWING ITEMS: 

C1 OTHER 

REMARKS: , Agdched ; s  a mark UP a .C p a p o s e d  
C ~ S S  - f..& hy drw X C  hase/;ne' /tea I G fAe 

7\ePerev,=c A sficJy d& secASh f , O . ' s  ;fi p t v e ~  * , :Asd  
[Je h ~ e  Is c44ed' Az s e c h e  + *rr*I dady) 5/ope AP s J 
herm a s / u p e  a d # * ~ 4 m c e  su=W,.c,'wf #o - d 6 h f k  9 / d u n  

/ 
e / e v d &  d 1'0sfi d n e  C&T C I d , ; d C ~ f  c m h / b  

d 

E / ~ V  4. e v mihfifi 4 1  w P , q  mYfLq! 
-=C& a C a r A e ~  u s e  :h O , - C , ~ , Y ~ ~  c r d d  cmeb - &L#ms 
REC'D. BY: - DATE: 

COPY TO: flh ), 4* 1 (a )  
a wm ENCLOSURES 

Cl SPECIFICATIONS 0 ORIGINALS I 0 COPY OFLETTER 

CJ SHOP DRAWINGS & PRINTS 0 REPORT - 

0 PLANS 0 SAMPLES 0 OTHER 

QUAN. 

MESE ARE TRANSMITED FOR REVIEW FOR YOUR USE 0 AS REQUESTED 

1.DJDWG. NO. TlTLUDESCRIPTlON 

,glue//ne 2 s c d e )  m,rka.7 .F 
/ - / O - = X > . ~ S  ( s sX&: ++,em rnp$ 

1 
d . - i p ~ e n  6 ~ ~ 4 8 e r  /:h me ~ m k n u f l d i ~ ~  

roln 



PC u.9 n'k 5- enr c H  & 4 / 2 e s  4 Z h - 4  

- : w4s J ~ , x ~ &  &a c)- f o 9 ~ r r  &/ 
d i 1 . L C k  'UM &A r * .  d 

(! 
- .  

i tp: &45, <'L a c * 

\ 5 

c. .- , 

6-5 / Do.t/;e~ R 1- '79-/t3. !, 
" 4 

Re. & c&..( F-L\$* 
. * 

- 2.- 

c &? 7 

Y/d &&e 5&* 
. . 

d , t  9 .no gg 
/&- S - -A$, k , ~ / e  F? ,- 

EL& .r- s~ b e d  A car. A:, q-&, I .  , 





- 2 " .&.,.:.:-. -.-.. ..~.-: i,. -e :.. 
- .  _ L:._.. 

. - -., . ...... . . . . . .  . . . . . .  . . . . . . . .  . #------. * .... --r .-.. .-&- .....-. ;2,L&L.L.L. ';.. .-.A " . . .  .-;>.A. 1. 

- .. 



j 
-- - 

7 d - 

-- A 
442, &LA 11/09 fnrl9 

f I x & . s & " ~ ~ ~ f l  Y E*&- A dm- I?.'-. -- 0 ~ d  , p-, 
< €< 

1 e9+- 
:;.. 

1 &ink A#& Id&- -- - 
- .  
f.?; . - 
C . 
A -  . -7 

Y- 



-2 -L .A- --* , . .-& A - A ,  - ,-A % , ! , *. ; -=, = - y - x - s  -- ...-. \:A:-... A:~~>,~A*~?~-- =--=>=-- 3 - a  +-- --=>I--- ----, -&--- 

-- - -+----3 
P- 

.-- .-- :.- -. '2 

&i $4 
& 
k.*. 

Richard D. Cook, RLS - Resldnt Gerdd E. hand - Director Robert G. Padts - Vlce R m  

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 

hir. Schuelke: z:,? . r; 
k ' 

We, at Aerial Mapping Company, Inc. are pleased to present the fee estimates for conversion - L.- . .- 
> t  

services on the Eastern Canal mapping and cross sections. - -  -IS. 

1 - 
, -  ." 

We will convert the Microstation DGN fde data to AutoCAD Rel-12 DWG fdes for your use. :- . - - - 
The area to be covered with this conversion is from the west edge of the mapping, extending .: :- - . -. 
approximately 112 mile eastward. The existing mapping will be trimmed to this line, and the .-- .-. 

a data converted. All topographic and DTM data will be included in the conversion. The digrtal i. 

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 wilt need to be generated 
by your system. Conversion to the FCDMC HIS standards is not included in this scope. 

4 .  . -. 
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 C m  data will be 
on CD-Rom or QIC-80 tape. _ 

@ 
AhKI will extract cross section data from the Microstation DTM model, locate the thalweg by I 

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 sampIed 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 Iocate 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. Lf we may assist your efforts in any other way, please contact us at our 
offices. 

Sincerely ours, 

Rob Vice @Pb President . arks 

@ Aerial Mapping Company, Inc. 
RGP/bp \dwtmub&u :.c ,- * 

cc R.j sh.4 FCDMC 
, .- 
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AERIAL MAPPING COI -'\NY. INC. 
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CONSULTlNG ENGINEERS 
4123 IAKESIDE D R M  
RICHMOND, CA 948061942 
(5 10) 222-9800 FAX' (51 0) 222-67 14 

PROJECT: Eastern Canal 
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March 26, 1997 

FLOOD CONTROL &hsr~rcr 
of 

Maricopa C O U ~  fy BOARD OF DIRECTORS 
Betsey Bayless 

2801 \Vest Durango Street Phoenix, Arizona 85009-6399 Jan Brewer 
Telephone (602) 506-1 501 Fulton Brock 

Fax (602) 506-3601 Don Stapley 
ll(602) 506-5859 Mary Rose Garrido M'ilcox 

A-N West, Inc. 
7600 N. 15th Street, Suite 200 
Phoenix, AZ 85020-433 1 

Subject: C/O #I to Contract FCD 96-10 
Eastern Canal FDS 

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

Please call the undersigned if you have any questions. 

Sincerely, 

Dortha Klaahsen 
Contracts Coordinator 



Contract Change Order N0.L 

Date: 3/18/1997 FCD Contract N o b e :  FCD 96- 10 Eastern  Cans 1 FDS 

To: A-N West Inc. Consultine Eneineas , Contractor/Consultant 

You ate hereby directed to make the herein descri i  changes h m  the plans and specifications or do the folI @ descriibed work not included in the plans and specifications on tbe above-mentioned project, 

Changes requested by: Rai Shah. Proiect M a n a ~ q  

Provide description of work to be done, estimate of quantities, and prices to be paid. Segregate between 
at contract price, agreed price, and actusl cost Unless oth& state4 rates for rental of equipment on actual cost 
work covm only such time as equipment is acbally used and no allowance will be made for idle times 

* (1) Estimate ofincreases andlor decreases in contract items at contract prices. 
** (2) Estimate of exm work at agreed price andor actual cost. 

Sheet N o . 1 o f  1 

I Description of Change Order I 
Ex-tend this contrad to June 30,1997. 

We, the undersigned Contractor/Consultant, having given carefbl cmmderation to the change@) proposed, hereby agree, 
if this proposal is approved, that we will provide all equipment, finish all material (except as may otherwise be noted 
above), and perform aII i l l c e s  nectssary for the work above specified, and we will accept as 111 payment therefor the 
prices shown above. 

This contract is far the floodplain delineation of the Eastern Canal. The Contract was originally awarded 
to Baker Engineeaing, Inc. but, because of conflicts of interest between Baker Engineering and FEMA, 
Baker Engineering pulIed out of this part of the project The delay is caused due to the digtal data 
transformation. The aerial mapping company delivered digitd data to Baker Engineering in Microstation 
formaf 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. 

By reason of this pro& changeLdays extension of time will be allowed 
Total new contract amount through this Change Order remains the same. 

Con&actor/ConsuItant: A-N West Inc. consult in^ Engineers. By: - 
7600 N. 1 5th Street Suile 200, 
Phoenix AZ. 85020-433 1  ate:- d/4 7 

- 

Date: 
I ' 

Dale: 
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A-N WEST, INC. 
Consulting Engineers 7600 North 45th Street, Suite 200 

Phoenix, Arizona 85020 
Phone:(602)861-2200; FAX (602)943-1989 
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Consulting Engine ers 
January 7,1998 

Mr. Robert Davies, P.E. 
Michael Baker, Jr., Inc. 
1313 East Osbom Road, Suite 150 
Phoenix.Arizona85014 

Re: Eastern Canal FIS 
FCD NO. 96-10 
A-N West No. 7158-04 

Dear Mr. Davies: 

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

herewith transmit the following: 

1. Three (3) copies of the T.D.N. Cover Sheet, Revised 12/31/97. 
2. Three (3) copies of the T.D.N. Abstract~Table of Contents. 
3. Three (3) copies of the T.D.N. No. 8, Draft FIS Report 
4. Three (3) copies of the T.D.N. No. 2.5, Draft Floodplain Mapping (8 sheets). 
5. 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 FW 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 Hydraulics was revised to 
refer to this as preliminary analysis. 

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

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

/A/ (34) 
7600 North 15th Street, Suite 200 Phoenix, Arizona 85020.4331 Far (602) 943-1 989 (602) 861-2200 



Mr. Robert Davies, P. E. 
Michael Baker, Jr., Inc. 

January 7,1998 
Page 2 

d. The Draft FIS Report was revised to: 

I. Remove the Summary of Discharge Table. 
2. Remove the Summary of Roughness Coefficients Table 
3. Remove the Flood Profiles, Exhibit 1. 
4. Revise the text to reference only that preliminary 

hydrologyhydraulics 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 included. 

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 inputloutput 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. . 1 . . . , J 

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

G S m  

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

/444 (35) 
A-N WEST INC. 



SCOPE OF WORK 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
F'LOODPLAIN DELINEATION FOR EASTERN CANAL 

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 Exhi'bit 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 - COORDINATION 

1.1 The consultant will submit a project schedule showing coordination meetings and completion dates for 
each of the tasks in the scope within 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. A description of the work accomplished by task during the reporting month. 
b. Percent (5%) completed for the month and percent (%) cumulative completed for each task. 
c. A brief description of the work to be accomplished the following month. 
d. A description of any problems encountered. 

1.4 The consultant shall meet with officials from the City of Mesa. The purpose of this meeting is to identrfy 
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 obtsrin 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 
consuItant will respond to the public's comments and make revisions to the study if necessary. 

1.6 CodtanUDistrict Performance Evaluations will be performed. A formal evaluation will be performed 
at the completion of the project upon receipt of ail deliverables. 

Contract FCD 96-1 0 Page 1 of 5 



2.1 The consultant will collect and review pertinent data fmm 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 tammmkhg the data collected will be submitted to the District for information purposes. 
A preliminary draft of this report is due within 30 days of Notice to Proceed. 

3.1 Floodplain delineations must be obtained using the U.S. Axmy Corps of Engineers W - 2  Water Surface 
Profiles computer model, version 4.6.2, May 1991, and methodology acceptable to FEUA. 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 F'IA 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: 
a. Field reconnaissance report and estimation of Manning's "n" values. 
b. Proposed location and alignment of the cross sections and channel ceaterline. 
c. Floodplain (natural) delineation. 
d. Floodway delineation using equal conveyance encroachment. 
e. Roodway delineation using encroachment method 1. 
f. Final Hydraulics Report. 

I 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- 1 0 Page 2 of 5 

/ *  f (1) 



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 FIood 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 "nn 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 "nw 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 plats. 
will show water surface profiles, ineffective flow areas, "nu 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. 

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 m 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 @.). 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 pondii  areas, it is preferable to analyze the a r p  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. 

Contrad FCD 96-1 0 Page 3 of 5 
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3.11 Hood zones must be determined according to FEMA criteria and clearly labelled on the final drawings. 

3.12 The tototal area of the floodplain and floodway must be determined for each reach in square miles and 0 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. 

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 

The consultant will incorporate the hydorlogic data provided by FCD to complete the Technical Data Notebook. 
Following deliverable 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 floodpIain/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 inputloutput fdes 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 f o m  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 nonerasable topographic mylars of the work study drawings. Sheets @ 
shall be 24" X 36" in size and numbered to correspond to the delineation maps. 

Contrad FCD 96-1 0 * 
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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. 

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

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 ~ ~ ~ ' ' A D w R  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, andlor 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 In' values were estimated using two references.  he first 
document, "Estimated Manning's Roughness Coefficients for Stream Channels and 
Floodplains in Maricopa County, Arizona", was prepared by U.S. ~ e o l o ~ i c a l  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 1959. 

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 
Hydraulics1', 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 
Wft, expansion and contraction losses are not expected to be significant. 

4.2.3 Hydraulic JumplDrop 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 8 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. 



TABLE 1 

EASTERN CANAL FIS 
ROAD CROSSING AND DRAINAGE STRUCTURE SUMMARY 

River 

Mile Location Descn'ption Structure Tv~eISize 

16.477 Baseline Road 

16.938 Greenfield Rd. 

17.160 U.S. 60 Freeway 

17.59 Southern Avenue 

18.680 Broadway Road 

19.251 Main St. 

(Apache Blvd) 

19.526 Val Vista Dr. 

19.832 University Dr. 

20.402 Adobe Street 

20.987 Brown Road 

21.529 Lindsay Road 

22.230 McKellips Road 

22.916 Gilbert Road 

Notes: 

Major Street with 1k Foot Dip(2) 2-4' RCP's x 1301/Hdwall and Trsh RK(1) 

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

Freeway with overpass, No Dip(2) 1-4' RCP x 135'lHdwall and % TRSH RK(1) 

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

End)(l) 
Major Street with 0.5k foot Dip(2) 1-6' and 1-4.5' RCP x 11 00' with Hdwall 

and vertical TRSH RK(1) 

Major Street, No Dip(2) Inlet-1-30. RCP x 260' with Hdwall (Bell . 
End)(l). Outlet - 1-8' x 3' RCBi 

Major Street, with 0 . 5 ~  foot Dip(2) 1-30' RCP x 1780' with Hdwall and TRSH 

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

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

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

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

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

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

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. 

4.2.5 Observation of Possible Overflow Areas: The continuous conveyance capacity 

0 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 ftlft. 
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. 
c) Mild, natural ground ridges (as shown on project 200 scale, 2 ft. C.I. 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 
Nanning's n values 

[Modified from Chow, 19591 

Degree o f  i r r e g u l a r i t y  

Smooth 0.000 -thest c h a m t l  attaindale in given bcd aeterial .  

Minor .W1- .005 O l r n c l s  w i th  s l i g h t l y  eroded or scoured side s laps .  

.W- .010 t h m c l s  w i th  locLrate ly  s l c q h e d  or eroded s ick s l o p s .  

.011- .020 C h e m l s  w i th  t a d l y  slom&ed tmks; unshaped, jagged, and 
i r ~ l a r  surfaces o f  c h r n c l s  in rock. 

Negl ig ib le  .000- .006 A feu scattered obstruct iorr,  h i c h  i n c l u j t  debris deposits, 
stumps, exposed roo ts ,  logs, piers, o r  isolated bwlders, 
that o w  less then 5 p r c a t  o f  the c ross -scc t iau l  area. 

Minor 

M R  

.005- -015 Obstruct  i o n s  o c c w  5 t o  15 p c r c a t  o f  the c ross -sec t iau l  
area ud the spec iw  between obrtwtiaa i s  such t h a t  t h e  
sphere o f  i n f  l u m e  a r d  on h t r u t i m  dotr not utd 
to  the &ere o f  i n f l u e n c e  around another  o b s t r u c t i o n .  
S a a l l e r  ad justments a r e  used f o r  curved m t h - s u r f a c e d  
abject$ t h a  are used f o r  s h a r p d e e d  -tar & j u t s .  

Appreciable .020- .OM Obs t ruc t ions  occupy f rom 15 t o  50 percent o f  the cross- 
sec t ioml  area o r  the space ktm o b s t r u c t i o n s  i s  s m l  L 
enough t o  cause t h e  e f fec ts  o f  several obstructions t o  be 
additive, thereby blccking an e q u i v a l e n t  p a r t  o f  a cross 
section. 

Severe .040- .060 Obrtructionr occupy more t h a n  50 percen t  o f  t h e  c ross -  
s e c t i o n a l  a rea  o r  t h e  s p a  b c t l r c n  o b s t r u ~ t i w  i s  -11 
trough t o  w e  turbulence # r m s  =st o f  the crass section. 

Vegetation: 

.W- .010 Dense growths o f  f l e x i b l e  tvf grass, urh 8s B d ,  w 
veedo h e r e  the averagc depth of f lar i s  a t  least two t i m s  
t h e  height  o f  the vegetation; srgple t ree seedlings such w 
w i l l a d ,  cottonwood, ar row weed, o r  s a l t c e d a r  where t h e  
average depth o f  flar i s  a t  least  thrcc times the height o f  
the w g e t a t i m .  

.010- .025 Grass o r  weeds where the aver rw  depth o f  flad i s  fran on 
t o  tw, ti- the heipht o f  the vegetation; sDderately dense 
s t e m y  grass, weeds, o r  t r e e  seedlings where the mrw 
Q p t h  o f  f low i s  f ran  tw to,three times the h e i g h t  o f  t h e  
vegetaticn; r d e r a t e l y  dtnsc bnnh, s i a i l u  t o  1- t o  2 -ywr -  
o ld  saltcedsr in the dormnt s a w ,  along the M s  ad no 
s i g n i f i c a n t  vege ta t i tn  a l q  the charnel bottcas *re the 
h y b a u l i c  radius excndr  2 feet. 

Large .OZS- .CEO Turf grass o r  wtcQ h e r e  the average &pth t o  f l o u  i s  a&ut 
eqml  t o  the height o f  wgctr t ion;  sma l l  t r e e s  i n t e r g r o w n  
w i t h  sarc uds md &-d! d u e  the hydraul ic rdiu e x c d  
2 feet. 

See footnotes a t  ad of  table. 



A common method of selecting the roughness coefficient,  n, i s  t o  
f i r s t  s e l e c t  a base value of n for  the bed material ( tab le  1). The base 
values of n are for  a s t raight  uniform channel of  a given bed materi a1 . 
Cross-section i r regular i t ies ,  channel alignment, obstructions, vegetation, 
and other f a c t o r s  t h a t  increase  roughness a r e  accounted f o r  by adding 
increments of roughness to  the base value of n. Ranges of adjustments for  
the factors. that  may add to channel roughness a re  ~i~ 2. 

Many alluvial channels in Maricopa County have bed material that 
moves during floodflow. In addition t o  the changing channel geometry of 
these  channels, the  roughness c o e f f i c i e n t  may change dur in  floodflow 
because of the changing form of t h e  channel bed in p a r t s  of t 71 e channel 
c ross  s e c t  ion (Davidi an, 1984). Bedforms, such as dunes, antidunes, and 
plane bed have been observed during large f loods .  Within a few minutes, 
dunes can appear, disappear, and reappear a t  different  locations across a 
large stream channel. The Manning roughness c o e f f i c i e n t  can double o r  
t r i p l e  when the bedform changes from plane t o  dunes. A method of defining 
rel iable  values of Manning's n for  unstable al luvial  channels i s  not avail-  
ab le .  A plane bedform i s  common during large floods, and fo r  th i s  report, 
pl ane-bed conditions are assumed where the roughness coefficient i s  re1 ated 
t o  t h e  s i z e  of the  channel material and not the form of the channel bed. 
Plane-bed conditions were assumed for  nearly a l l  ind i rec t  measurements of 
peak discharge where the slope-area method was used. 

Table 1.--Base values o f  lanning's n for stable  channels 

[Modified from Aldridge and Garrett, 1973, table  11 

Base n values 

Size of bed material 
Benson and 
Dal rympi e Chow 

Channel material M i  11 imeters Inches (1967) (1959) 2 

.............. Concrete 
Rock cut.. ............ ............. Firm soil  ........... Coarse sand ......... Fine ravel..  
Grave 9 ................ 
Coarse gravel.. ....... .............. Cobble.. ............. Boulder.. 

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

- EASTERN CANAL FIS 
UPDATED ROAD CROSSING AND DRAINAGE STRUCTURE SUMMARY 

r 
1 River 
- I 

Mile Location Des&~tion St~cture TvoelSize 
F: 

I 
I 

, I 16.477 Baseline Road Major Street with 0.5F00t Dip(2) 2-4' RCP's x 130'Mdwall and Trsh RK(1) 
- 16.938 Greenfield Rd. Major Street with no Dip(2) 1-4' RCP x 95'RldwaII(l) 

1 17.160 U.S. 60 Culvert Culvert along channel 1-45' x 29' x 196' long HECP, mitered 
- 4  

Under Canal under canal inlet (5) 

3 17.160 U.S. 60 Culvert Freeway with overpass, No Dip (2) 1-4' RCP x 730'Rldwall and % TRSH RK) 
: i 
L J Along Canal (1 

- 17.59 Southern Avenue Major Street with 1.2f foot Dip(2) 2-24' RCP's x 160' with Hdwall (Bell 
I 

L I End)(l) 
18.680 Broadway Road Major Street with 0.6* foot Dip(2) 1-6' and 1-4.5' RCP x 1100' with Hdwall 

7 and vertical TRSH RK(1). 
,- 19.251 Main St. Major Street, No Dip(2) Inlet-19Q RCP x 260'with Hdwall (Bell - 

(Apache Blvd) 
r - 

End)(l). Outlet - 1-10' x 4.25' RCB 
19.526 Val Vista Dr. Major Street, with 1.7f foot Dip(2) 1-30' RCP x 1780' with Hdwall and TRSH 

k 

RK(3) 
r 19.832 University Dr. Major Street with 0.5f foot Dip(2) same as pipe at Val Vista Drive(3) 
- 20.402 Adobe Street Major Street with 3.3f foot Dip(2) Approx 2 foot storm sewer size(3) -. ! 

. .. 

20.987 Brown Road Major Street with a foot Dip(2) Approx. 2 foot storm sewer size(3) 

21.529 Lindsay Road Major Street with 2.3f foot Dip(2) Approx 2 foot storm sewer size(3) 
L 

22.230 McKellips Road Major Street with 0.95 foot Dip(2) 1-24' RCP with Hdwall(3) 
7 22.916 Gilbert Road Major Street with 2.5f foot Dip(2) No Culvert/S.D. 
L 

Notes: 1. ~ n t i d ~ a t e  modeling culveb h HE02  model by special culved option with road profile for weir 
flow over road or by subtracting the estimated culvert capacity from flow at cross-section 

L 

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. Note: flow upstream may be overflowing 
canal before flow over road occurs. 

i n  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. 

5. This 45' span x 29' rise Horizontal Elliptical Concrete Pipe (HECP) conveys flow in concrete 1 

channel along north side. a . . . . 



Eastern Canal FIS 
Modeled Culvert Summary 

Table 2 

I I 
Note: 5. Qrnax assumes Tailwater depth (TW)=(dc+D)G? (d 

6. Bascd on ADOT as built for Superstition Freewa; 
I I 

I Weir I l UlS Section1 Profile 1 I DlS Section 1 I 1 
.Qmax(S) (cfs) I Flow 1 HEC-2 Q (CFSI I RM 1 (HW\ EG I RM ( (Tw) WSEL \ HEC-5 Check I 

" 
I 

58 0 32 17.608 85.58 17.57 84.29 Inlet Control Q = 50 cfs 
255 0 162 

.-- 18.721 86.97 18.487 ffi.06 Outlet Control Q = I I 2  
142 0 162 18.721 86.97 18.487 85.06 Outlet Control Q 57 
40 0 23 19.262 87.98 19.186 86.98 Outlet Control Q = 22 

I I I I 1 I I 
:=critical depth), Culvert flowing full with inlet Head = outlet Head, effects of trash racks not determined 
project no. BP-028-1-510, sheet 85 (8123190) 1 I I I 

I I I I 

Page 1 



i I - I (--->I ' 
Eastern e anal!^^^ HEC-2 Prbfile Run Output iummary Table 3 

HEC-1 Estimate Capacity Upslope Downslope 
Q 100 cfs WSEL Top of Top of 

c fs Sec. No. Profile 1 Profile 2 Profile 1 Profile 2 Bank Bank Remarks 

Baseline Road Culvert Q 200 WSE 82.2 
Baseline Road Culvert, Low Top of Road 83.6 

Greenfield Road Culvert, Low Top of Road = 85.0 
Greenfield Road Culvert 

U.S. 60 Culvert 
U.S. 60 Culvert 

Holmes Park Detention Basin 
Holmes Park Detention Basin 

Southern Avenue Culvert, Low Top of Road = 85.5 
Southern Avenue Culvert 

Greenfield Park Detention Basin 
Greenfield Park Detention Basin 

1 - . < t  , . , .  '. '< , . .'.: ,!..!,' 
I , . . ,  . ., . 
;, r i ' .. . 
i, ', 
! j'.. ., 

: - .  

. 



- ---- r- -. . , . -- . 
I I ---7 - - -  1 - -  I I 

Earlorn ~ a o u /  f IS HEC-2 profile ~ u r i  Output Summary Table 3 
1 ,  

86.7 
86.7 Broadway Road 'culvert, Low Top of Road = 88.0 
87.3 Broadway Road Culvert, Low Top of Road = 88.0 
sL1 
87.3 
87.3 
87.4 
87.5 
87.8 
88 

87.9 
87.9 
88.5 
88.5 
88.6 
89 

88.8 
89.1 

Main street Culvert, Low Top of Road = 90.0 
Main Street Culvert, Low Top of Road = 90.0 

Val Vista Road, Low Top of Road = 87.3 

University Drive 
Low Top of Road 88.7 

Overtops Bank 
Overtops Bank 

'. Ridge 

Adobe Street, Low Top of Road = 88.2 



! i r 

7 - 1 -  < - -- 
Easlcm Canaf'f IS ~ E C - 2  ~rofde Run Output Summary Table 3 

Brown Road, Low Top of Road = 90.5 

91.5 Lindsay Road, Low Top of Road = 91.2 (Overtops Bank) 
91.5 

McKellips Road, Low Top of Road = 92.8 

Ridge 

;: 
It,. 

:jf.: 
5s. .:$; 
jt ' 
' >?. 
u.; , 

.\. 
:a,$. 
>!,! *: 
N 
.c;, 

?.(. 

'41. 
I , .  , I 
. f ' .  ... 
w.? 1 .r ~ 
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I I Eastern Canal hs 1432-2 ~ r b h l e  Run Oulpul &mmary Table 3 
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CHANNEL TYP/CAL SECT/ON a 
CHANNEi TRANS/T/ON AT PIPE CULVERTS/ 
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Table 4 Easlern Canal FIS HEC-2 Profile Run Output Summary and Updated Approximate Zone A t 

HEC-1 Estimated Capacity 
Q 100 cis WSEL 

cfs Sec. No. Profile 1 Profile 2 Profile 1 Profile 2 

Upslope Downslope Low Top of Floodplain Width 
Top of Top of High Canal From Hydraulic 
Bank Bank Bank Elev. Baseline (it) Remarks 

Baseline Road Culvert Q 200 WSE 82.2 
Baseline Road Culvert, Low Top of Road 83.6 

* 
f 
[ c  

'! 

Greenfield Road Culvert, Low Top of Road = 85.0 1 1 '  .k 

Greenfield Road Culvert 
3 ,  ;* 

U.S. 60 Culvert $ 
U.S. 60 Culvert 81 11 

1 '1  4 

Holmes Park Detention Basin p ff 

Holmes Park Detention Basin 

.m 1 I 

,,*f .'(.. 
c :i 3 

,':< ' 
Southern Avenue Culvert, Low Top of Road = 85.5 ,I 6, 

Southern Avenue Culvert 1:Si 5%: 
.)!!$. , 2' 

Greenfield Park Detention Basin 
Greenfield Park Detention Basin 

' East Canal bonk elevation based on higher field surveyed value 

- ., : 
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' East C anal bank clc ivalion based on higher field surveyed value 

Broadway Road Culvert, Low Top of Road = 88.0 

Broadway Road Culvert, Low Top of Road = 88.0 

Main Street Culvert, Low Top of Road = 90.0 
Main Street Culvert, Low Top of Road = 90.0 

Val Vista Road, Low Top of Road = 87.3 

University Drive 
Low Top of Road 88.7 

Overtops Bank 
Overtops Bank 

Ridge 

Adobe Street, Low Top of Road = 88.2 
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Table 4 Eastern Canal FIS HEC-2 Profile Run Output Summary and Updated Approximate Zone A 

East Canal bank clcvntion based on higher field surveyed value 

Brown Road, Low Top of Road = 90.5 

lndsay Road, Low Top of Road = 91.2 (Overtops Bank 

McKellips Road, Low Top of Road = 92.8 

Ridge 
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Table 4 Eastcrn Canal FIS HEC-2 Profile Run Output Summary and Updated Approximate Zone A 

I ta 

i 22.444 94 94.49 a 95.3 94.6 502 
? 333 22.4881 94.01 94.52 95.2 95.2 860 

22.541 215 305 94.02 94.53 94.7 95.3 95.2 820 
22.571 94.02 94.53 94.7 95.2 95.2 995 
22.609 94.02 94.53 94.2 95.2 94.8 782 
22.636 94.01 94.53 94.2 94.8 94.6 773 
22.695 94.1 94.6 '94.7 94.5 94.6 771 
22.744 94.12 94.63 94.2 94.6 94.6 686 

273 22.798 94.15 94.65 94.5 94.8 94.6 820 
22.849 94.18 94.68 94.8 94.6 94.8 852 
22.932 94.24 94.71 94.5 94.8 94.8 788 
22.976 94.24 94.71 94.5 95.8 94.8 565 

I 

' ' East Canal bank clcvalion basod on higher field surveyed valuo 
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FLOOD INSURANCE STUDY 
EASTERNCANAL 

CITY OF MESA, MARICOPA COUNTY, ARlZONA 

1.0 INTRODUCTION 

1.1 Purpose of Study 
This Flood Insurance Study investigates the existence and severity of flood hazards in 
Maricopa County, Arizona, and aids in the administration of the National Flood lnsurance A d  
of 1968 and the Flood Disaster Protection Act of 1973. This study has developed flood risk 
data for various areas of the community that will be used to establish actuarial flood insurance 
rates and assist the community in their efforts to promote sound floodplain management 

1.2 Authoritv and Acknowledaments 
The hydrologic analysis for this study was performed by Primatech Engineers and the 
hydraulic analysis was performed by A-N West, Inc., for the Flood Control District of Maricopa 
County, under Contract No., FCD 96-1 0. This study was completed in June, 1997. 

1.3 Coordination 
The areas to be studied were provided by the Flood Control District of Maricopa County during 
contract negotiations in 

- 

A public notice was published in the Arizona RepublidPhoenix Gazette on and 
and the Mesa Tribune on to notify all interested parties of the commencement of this 
study. 

The following agencies on companies were contacted by A-N West for the hydraulic analysis 
to obtain information on the study: Flood Control District of Maricopa County, Arizona 
Department of Transportation, Salt River Project (SRP), and the City of Mesa. 

2.0 AREA STUDIED 
2.1 Scope of Study 
The limits of detailed study in these areas of the City of Mesa, Maricopa County, Arizona were 
determined by the Flood Control District of Maricopa County in association with the City of 
Mesa and were forwarded to the study contractor during contract negotiations in 
The detailed study areas included along the upstream side of the Eastern Canal from Baseline 
Road to Hermosa Vista Drive, a distance of approximately 5.5 miles. 

The general study area is shown on the Vicinity Map (Figure 1). 

2.2 Community Description 
The study area is currently in the City of Mesa corporate limits of Maricopa County, Arizona. 
The floodplain study area from Baseline Road north 5.5 river miles to Hermosa Vista Drive 
along the Eastern Canal of concrete lined channel, earthen channel, and earthen wales. 





From Baseline Road to Greenfield Road along the canal, the floodplain study area is currently 
an excavated un-lined channel with residentiaVhorse properties to cultivated crop land east of 
the Eastern Canal. 

From Greenfield Road north along the canal to the U.S. 60 Freeway Interchange is mostly 
vacant land with Greenfield Road running perpendicular to north at the canal. 

North of the U.S. 60 Freeway is the Holmes Park Detention Basin which has c concrete 
channel along the freeway and culvert of approximately 100 cfs capacity conveying storm 
water under the Eastern Canal to the west From Holmes Park Detention Basin north along 
the canal to Southern Avenue, the channel is earthen and a strip of vacant land containing 
material stockpiles along with an orchard to the east of the canal. 

From Southern Avenue, 750 feet north along the canal, the floodplain study area is an earthen 
channel with cultivated crop land to the east of the canal. From 750 feet north of Southern 
Avenue to Greenfield Park Detention Basin, an excavated un-lined channel with 
residentiaVhorse properties to the east of the canal make up the study area. In the Greenfield 
Park area, the channel is lined with concrete and the park is landscaped with turf grass and 
trees. 

From Greenfield Park north to Broadway Road the study area is a concrete lined channel with 
single-family residences to the east and concrete masonry unit (cmu) between the channel and 
the residential development fence running parallel to the east of the canal. - 

From Broadway Road to 650 feet north, the study area is an un-lined channel with mobile 
homes, chain line and m u  fence to the east of the canal. From 650 feet north to 2450 feet 
north of Broadway Road there is a concrete lined channel with mobile homes and paved roads 
to the east of the canal. From 2450 feet north to Main Street, the study area is a concrete 
lined channel and a commercial building with a paved parking lot and a cmu fence, and a 
vacant parcel of land to the east of the canal. 

From Main Street north to Val Vista Drive, the study area is an un-lined channel with a 90 foot 
wide strip of landscaping with mobile homes and chain link fences to the east of the canal. 

From Val Vista Drive north to University Drive, the study area is an un-lined channel with 
commercial buildings and a paved parking lot with intermittent vacant parcels and residential 
properties to the east of the canal. 

From Universrty Drive north 1200 feet, the study area is an un-lined channel with a vacant 
parcel east of the canal. From 1200 feet north of University Drive to Adobe Street is an un- 
lined channel with landscaped detention basin and power line easement with turf grass and 
trees east of the canal, along with single-family residences with paved streets and an orchard 
east of the canal. 

From Adobe Street north to Brown Road, the floodplain study area in an un-lined 
channeYswale with a detention basidpar and singlefamily residences, m u  fences and paved 
streets east of the canal. 



From Brown Road north 650 feet, the study area is an un-lined wale with citnrs harvest box 
storage and citrus orchard east of the canal. From 650 feet north to Lindsay Road, the study 
area is an un-lined wale with vacant land to the east of the canal. 

- From Lindsay Road north 1400 feet, the floodplain study area is an un-lined swale with 
commercial buildings/school and landscaping to the east of the canal. From 1400 feet north of 
Lindsay Road to 2200 feet north is an un-lined swale with a landscaped residential apartment 
complex and m u  fence east of the canal. From 2200 feet north to McKellips Road, the study 
area is an un-lined swale with mobile homes, intermittent hedges and a former automobile 
service station with paved parking east of the canal. 

From McKellips Road north to Hermosa Vista Drive, the floodplain study area is a residential 
apartment complex and crnu fence with paved parking with single-family residences, cmu 
fences and paved streets with a landscaped pariddetention basin east of the canal. 

The study area lies at an elevation of approximately 1350 feet 

The climate of the study area is typically desert in character with short, mild winters and long, 
hot summers. Wide diurnal temperature variations are also characteristic. Temperatures 
generally range between 35 degrees Fahrenheit (OF) and 105O F, with an annual average of 
71° F. The prevailing winds are from the east and are usually light, although severe 
windstorms occur occasionally during the summary thunderstorm season. The annual 
precipitation for the study area averages approximately 7.4 inches. 

- 

a There are two separate rainfall seasons. The first occurs during the winter months, from 
November to March, when the area is subject to storms from the Pacific Ocean. While this is 
classified as a rainfall season, there can be periods of a month or more, in this or any other 
season, when practically no precipitation falls. No significant snowfall occurs over the study 
area. The second rainfall season occurs during July and August when Arizona is subjected to 
widespread thunderstorms activity. These thunderstorms are extremely variable in intensity 
and location. The spring and fall months are generally dry, although precipitation in substantial 
amounts has fallen on occasion during every month of the year. 

2.3 Principal Flood Problems 
The current Eastern Canal floodplain is approximately 60 percent developed. 

2.4 Flood Protection Measures 
The East Maricopa Floodway (EMF) which parallels the Eastern Canal - 1% miles to the east 
intercepts stormwater from the east The EMF was built by the Soils Conservation Service, nor 
the National Resource Conservation Service, with the Flood Control District of Maricopa 
County (FCDMC) as the local sponsor. The FCDMC owns this facility and is responsible for 
inspection and maintenance. 

This flood insurance study is intended to be utilized in the planning and regulation of future 
development within the study area to provide for adequate drainage and flood proofing of 
development 



3.0 ENGINEERING METHODS 

0 3.1 Hvdroloaic Analysis 
The hydrology for the Eastern Canal was performed for this study by Primatech Engineers and 
is summarized in a report under separate cover. The peak discharges were computed for the 
100-year, 24-hour storm event by the HEC-1 computer model (Ref. 5) using the Flood Control 
District of Maricopa County Hydrology Manual (Ref. 6). 

This hydrologic analysis assumed no breakout of flow across the canal and assumed the peak 
discharges flowed along upslope (east) side of the canal. Based on the preliminary hydraulic 
analysis (Ref. 9), which determined that breakouts over the canal were expected, an 
approximate Zone A floodplain was pursued and no further refinement to the hydrology 
analysis was pursued. 

3.2 Hydraulic Analvsis 
Cross-sections were digitized from a Digital Terrain Model (Dm) provided with the topographic 
mapping (Ref. 1) that was completed. The culverts along Re upstream side of the Eastern 
Canal at Baseline, Greenfield, U.S. 60, Southern, Broadway, and Main Streets were field 
surveyed for inlet and outlet inverts and the length and wingwall configuration was obtained 
from as-built plans and site visits. The capacities of these field surveyed culverts was 
estimated by the HEG5 manual method and were modeled in the HEG2 model analysis as 
discussed in Reference 9. 

- 
TABLE 1 

EASTERN CANAL FIS 
UPDATED ROAD CROSSING AND DRAINAGE STRUCTURE SUMMARY 

River 
Mile Location Descri~tion Structure Tyw/Size 

Baseline Road 
Greenfield Road 
U.S. 60 Culvert 

Under Canal 
U.S. 60 Culvert 
Along Canal 
Southern Avenue 
Broadway Road 

Main Street 
(Apache Blvd.) 
Val Vista Drive 

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

Major Street with 1 f foot Dip(2) 
Major Street with 0.3i foot Dip(2) 
Culvert along channel 

under canal 
Freeway with overpass, No Dip(2) 

Major Street with 1 .a foot Dip(2) 
Major Street with 0.6i foot Dip(2) 

Major Street, No Dip (2) 

Major Street, with 1.7f foot Dip(2) 

Major Street with 0.5f foot Dip(2) 
Major Street with 3.3* foot Dip(2) 
Major Street with a foot Dip(2) 
Majw Street with 2.3k foot Dip(2) 
Major Street with 0 . e  foot Dip(2) 
Major Street with 2.5i foot Dip(2) 

24' RCP's x 130' Hdwall and Trsh RK(1) 
14' RCP x 95' Hdwall(1) 
145' x 29' x 196' long HECP, mitered inlet 

1-4' RCP x 730'Mdwall and X Trsh Rk(1) 

2-24' RCP's x 160' with Hdwall (Bell End) (1) 
1-6' and 14.5' RCP x 1100' with Hdwall and 
vertical TRSH RK(1) 
Inlet 1-30' RCP x 260' with Hdwall (Bell End) 
(1). Outlet - 1-10' x 4.25' RCB 
1-30' RCP x 1780' with Hdwall and TRSH 
RK (3) 

same as pipe at Val Vista Drive (3) 
Approx 2 foot storm sewer size (3) 
A p p m  2 foot storm sewer size (3) 
Approx. 2 foot storm sewer size (3) 
1-24' RCP with Hdwall(3) 
No CulverWS.D. 



Notes: 

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

2. Dip denotes road pmfile which dips or is depressed below adjacent top of road at the canal to 
cause flow over road before flow over canal on road. Note: flow upstream may be 
overflowing canal before flow over road occurs. 

3. Where storm drain is noted, it is assumed the hydrology modeling reflects storm drain 
 pac city- 

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

5. This 45' span x 29' rise Horizontal Elliptical Concrete Pipe (HECP) conveys flow in concrete 
channel along north side. 

Other street crossings along the canal to the north, including Val Vista, University, Adobe, 
Brown, Lindsay, McKellips and Hermosa Vista Streets are drained of nuisance storm water 
runoff by a small capacity (15 ds) 24f inch storm drain along the canal. Table 1 summarizes 
the road crossing inventory and drainage structure summary along the upslope (east) side of 
the Eastern Canal. 

All elevations are referenced to the National Geodetic Verb'cal Datum of 1929 (NGVD) - 

Elevation reference marks and descriptions used in this study are shown on the maps (Exhibit 
3) and summarized in this report (Exhibit 2). A conversion to North American Vertical Datum 
1988 (NAVD88) is also included in Exhibit 2. 

A review of the hydrology results along the canal in conjunction with the road crossing 
structure inventory and preliminary hydraulic analysis (Ref. 9) indicated that there was 
inadequate capacity to convey the 100-year discharges along the upstream side of the canal 
and that breakouts over the canal were expected. 

A meeting was held on May 9. 1997 with representatives of the City of Mesa, FCDMC, A-N 
West, Inc., and Primatech Engineers, lnc., to review the results of the May 1, 1997 (Ref. 9) 
letter report 

At this meeting, the City of Mesa requested that an updated Approximate Zone A 100-year floodplain 
be delineated. This delineation was to be based on their experience in administering and identifying 
the floodplain limits for the effective Approximate Zone A 100-year floodplain. The delineation was 
identified as the floodplain width and water surface elevation assodated with the low top of high east 
or west top of canal bank within approximately 200 feet longitudinalfy of any location of interest along 
the canal. The digitized cross-sections from the mapping (Ref. I), of which cross-section locations 
are shown on Exhibit 3, were utilized to determine this floodplain width for plotting on Exhibit 3. 

This updated Approximate Zone A was transmitted to the FCDMC and the City of Mesa in a letter 
form A-N West (Ref. 10) with supportive preliminary mapping and data table. 



4.0 FLOODPLAJN MANAGEMENT APPLICATIONS 

4.1 Floodplain Boundaries 
i For the streams studied, the flood boundaries were delineated using the topographic maps at a scale 

of 1:2,400 and with contour interval of 2 feet (Ref. 1). 
1 

The effective (Ref. 10) and updated Approximate Zone A 100-year floodplain boundaries are shown 
on the Flood lnsurance Rate Map (Exhibit 3). On this map, the 100-year floodplain boundary 
corresponds to the boundary of the areas of special flood hazard. Small areas within the floodplain 
boundaries may lie above the flood elevations but cannot be shown due to limitations of the map 
scale andor lack of detailed topographic data. 

4.2 Floodwavs 
No floodway was prepared for this study. 

5.0 INSURANCE APPLICATION 
For flood insurance rating purposes, flood insurance zone designations are assigned to a community 
based on the results of the engineering analyses. These zonesare as follows: - 

- 

Zone A 
Zone A is the flood insurance rate zone that corresponds to the 100-year 
floodplains that are determined in the Flood Insurance Study by approximate 
methods. Because detailed hydraulic analyses are not performed for such - . 
area, no base flood elevations or depths are shown within this zone. 

Zone A 0  
Special mood Hazard Areas inundated by types of 100-year shallow flooding 
where depths area between 1.0 and 3.0 feet; depths are shown, but no FHFs 
are determined. 

Zone AH 
Zone AH is the flood insurance rate zone that corresponds to the areas of 
100-year shallow flooding with a constant water-surface elevation (usually 
areas of ponding) where average depths are between 1 and 3 feet. The BFEs 
derived from the detailed hydraulic analyses are shown at selected intervals 
within this zone. 

Zone AE 
Zone AE is the flood insurance rate zone that corresponds to the 100-year 
floodplains that are determined in the flood Insurance Study by detailed 
methods. In most instances, whole-foot base flood elevations derived from 
the detailed hydraulic analyses are shown at selected intervals within this 
zone. 

Zone X 
Zone X is the flood insurance rate zone that corresponds to areas outside the 
100-year floodplain, and areas of 100-year sheet flow flooding where average 
depths are less than 1 foot; areas of 100-year stream flooding, where the 
contributing drainage area is less than one square mile; or areas protected 



from the 100-year flood by levees. No base flood elevations or depths are 
shown within this zone. 

6.0 OTHER STUDIES 
No previous FEMA flood Insurance Studies were found for the study area. The effective 
FEMA Flood Hazard Zone for the study area was an approximate Zone A (no discharges or 
BFE's presented). 

7.0 LOCATlON OF DATA 
Information concerning the pertinent data used in the preparation of this study can be 
obtained by contacting the Natural and Technological Hazards Division, FEMA, 
Presidio of San Francisco, Building 105, San Francisco, California, 94129. 
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completing and reviewing the form. Send comments regarding the accuracy of the burden and any suggestions 
for reducing this burden to: Information Colledons Management, Federal Emergency Management Agency, 500 C 
Street, S W .  Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Pmjed (1C67- 

I  his request is for a: I 

I CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR C h  I, Parts 60,65 & 72). 

I LOMR A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 8 65.) 

1 other Describe: I 
2. OVERVIEW 

I 1. The basis for this revision request is (are): (check all that apply) I I Physical Change Improved Methodology/Data floodway Revision I 
I 0t.k Describe: New and more d e t a i l e d  rnap~ ino  - . 

Note: A photograph is not required, but is very helpful during review. I 1 2 m d i n g  source: Pondi ng a1 onq upslope s i d e  o f  Eastern Canal I 1 3. Project NameAdentilec Eastern Canal I 
I 4.FEMAzonedesignationsaffected: Approximate Zone A 

(example: A AH, AO, A1-A30, A99, A& V, VI-V30, VE, B, C, D, X) 

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

PLEASE REFER TO M E  INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

1 

Tvoes of Flooding 

I7 Riverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A 0  and AH)Zon e A 
Lakes 
Other (describe) 

Fomi 81-89, May 97 RHision Retyesb and C u m m i ! ~  O&bl F m  MT-2 F m  1 Page 1 d2 

comnunity No. 

Ex480301 
480287 

Structures 

Channel'ion 
Leveemoodwall 
BridgeXutvert 
Dam 
Fill 
Other (describe) 

State 

TX 
TX 

commvritym 

w. City 
Harris County 

Map No. 

480301 
48201 C 

040048 13401 31: C i t v  o f  Mesa A 7 

PanelNo. 

00050 
M20G 

040048 

Effectiva 
Date 
02/08/83 
09/28193 

71 

040048 City o f  Mesa AZ 04013C 2215F 12/3/93 
6. The area of revision encompasses the following types of flooding and structures. Check all that apply. 

C i  t v  of  Mesa 1 1340131: 
4/15/88 

71 95n 4/1.5/f38 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the lloodway or its adoption by communities participating in the NFIP? 0 Yes No N/ 

I If Yet, stti& a copy of a Mer notifying the appropriate State agency of the floodw;ly revision and documentation of the 
approval of the tevised fioodw;ly by the appropriate Stttc agency. I 
I 2 Does the development in the floodway cause the 1 % annual chance (base) elevation to increase at any location by more than 

O.Wfeet? Yes 0 No NIA I 
I 3. Does the cumulative effect of all dwelopment that has occurred since the effective SFHA was originally identified cause the base 

flood elevation to increase at any location by more than one fmt (or other increase limit if community or state has adopted more 
stringent criteria - even if a floodway has not been delineated by FEMA)? 0 Yes 0 No I 

I If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP 
regulations have been met, regarding evaluation of  alternatives, notice to individual Iegd property owners, concurrence of 
CEO, and certification that no insurable btnrctures are impacted. I 
I 1 

5. MAINTENANCE RESPONSIBILITY 
The community is willing to assume responsibility for 0 performing overseeing compliance with the maintenance 
and operation plans of the 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community will provide the 
necessary services without cost to the Federal government 

I Operation and malntenana plans are attached. 0 Yes No 0 MA I 
6. REVIEW FEE 

I 

The review fee for the appropriate request category has been induded. Yes Fee amount $ 
OR 

This request is based on a federally sponsored floodcontrol project where 50 percent or more of the project's cost is federally 
sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local agencies to 
replace approximate studies conducted by FEW and shown on the effective FIRM; thus the project is fee exempt 

[Please see Instructions for Fee Amounts I 
7. SIGNATURE 

Not&' l underrtilnd that my signature indicates that Jt infomution MQ' Signature M i  that the comnunity understands, from the 
submitted in support of this reqwrt is correct revision requester. the mprctr of the revision on flooding c o n d i i  

I Printed Name and T i  d Revkion Reqwster l I Printed Name and T i  d Community Official 

I- signature d Revkion Recprester 

I Company Name I I Community Name 

- 
S i i  d Community O W  

T'Wme No. Datc Tekphonc No. Date 

CERTIFICATION BY REGISTERED PROFESSIONAL 

Signa$xb 

Greqory A. Schuel ke 
Printed Name and T i  of Revkion Requesb 

R W N o . _ 1 5 2 ~ e s ( a a t e ) S / 3 0 / 9 8  ~tatcK 

Typed- : C i v i l  Enqineer 
tian. 

Check which forms have been included with this request 

Form Name a d  [Nurnw Reauired if ,, 
0 Hyddogic (3) new or revised d i i g e s  
0 Hydnuri (4) new or revised wateratface elevations 
Cl W n g  Q 
OChurneliution(6) =- 
0 ~ r i d g d c u ~ v a  0 ~~d~~ 
O~cv-(8) a d d i k d ~ d k v e e m o o d w d  

coastal (9) neworrevisedcoastidekvatbm 
cOaSWStructurrr(1O) addii&dcoastdstruchPe 
Dan (11) addikdreviska d dam 

0 AhviaIFu,(lZ) structures proposed on alluvial fan 

R~Raques tc rndComnudyOKiFam MT-2 Form 1 Page 2 d 2 




















































