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See Section 4.2.4 for Inventory of Road Crossings & Drainage
Structures; See Section 4.5 for Culvert Analysis Utilizing HEC-5 and
As-Built Drawings for Superstition Freeway Crossing
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FLOOD CONTROL DISTRICT

1.D. NUMBER  ELEVATION (FT)  DESCRIPTION/LOCATION

N 893,000

GILBERT RDT
N2

OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
EASTERN CANAL
F.C.D. CONTRACT NO. 96-10

LEGEND

EFFECTIVE APPROX. A BOUNDARY

PROPOSED UPDATED APPROX.
ZONE A BOUNDARY a
STUDY FLOODPLAIN BOUNDARY ~— —— —— — = — — — — — ——

PROFILE 1
STUDY FLOODPLAIN BOUNDARY - —
PROFILE 2

M12.0 M13.0
HYDRAULIC BASE LINE
WITH RIVER MILE i T l

CROSS SECTION Q=100 Yr DISCHARGE, CFS
LETTER 1D. / AA \ FD=100 Yr WSE
RIVER MILE ID. \22.304/ FW=Floodway WSE

ELEVATION REFERENCE MARK ERM3 X
BASE FLOOD ELEVATIONS N ah VA N S
ZONE DESIGNATIONS ZONE A

CORPORATE LIMITS

COUNTY OR STATE
JURISDICTIQNAL BOUNDARY

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEODETIC VERTICAL DATUM OF 1928

E.R.M. 20 1292.12° C.OM. B.C. IN H.H. (0.72" BELOW
RIM) INTER. HERMOSA VISTA /
OLD GILBERT ROD.

E.RM. 26 1292.99 UNMKED. B.C. IN H.H, AT CENTER-
LINE McKELLIPS RD. 100+ W. OF
E. CANAL (0.30° BELOW RIM)

NOTES

1. CROSS-SECTION STA. 10,000.00 IS HYDRAULIC BASELINE
2. SEE FIS REPORT FOR DEFINITION OF PROF. 1 AND 2 FLOOD PLAINS.
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n 7600 N. 15th Street, Suite 200
. WESTIMC_ Phoenix, Arizona 85020

Consulting Engineers (602)861-2200
DESIGN GAB "% | FLOOD CONTROL DISTRICT
DESIGN CHK.| GAS OF MARICOPA COUNTY

RECOMMENDED BY:

1
PLANS ‘i CMB DATE
i

PLANS CHK. l DATE

1 APPROVED BY:

SUBMITTED BY:

CHIEF ENGIMEER AND GENERAL MANAGER

SHEET
DATE: 1 o 8

AERIAL MAPPING COMPANY. TNC.
SURVEYING AND PHOTOGRAMMETRY

THIS MAP WAS PREPARED BY PHOTOGRAMMETRIC METHODS 1C NATIONAL MAP ACCURACY STANDARDS

1" = 200" HORIZONTAL SCALE AND 2’ CONTOUR INTERVALS ™D BASED

T.D.N. SECTION 2.5

FLIGHT DATE: 3/20/96 .

‘ON GROUND CONTROL SURVLY -

DATA PROVIDED BY PROJE»CT’ENGINEER!NG, CONSULTANTS, LT%
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ZONE A BOUNDARY

Q 8 | STUDY FLOODPLAIN BOUNDARY =~ -———————————-
o O | = PROFILE 1
= : ) »
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o | >~<.E’{ z PROFILE 2
= . M12.0 M13.0
LY HYDRAULIC BASE LINE .
o WITH RIVER MILE ; i
{
N CROSS SECTION Q=100 Yr DISCHARGE, CFS
I~ LETTER ID. AA \ FD=100 Yr WSE
~1 RIVER MILE ID. \22.304/ FW=Floodway WSE
L o
? . s . ELEVATION REFERENCE MARK ERM3 X
~-r~ S BASE FLOOD ELEVATIONS A~ 1221 N~~~
Eﬁ SR ZONE DESIGNATIONS 7ONE A

o CORPORATE LIMITS

COUNTY OR STATE
JURISDICTIONAL BOUNDARY

/ SN ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL

GEODETIC VERTICAL DATUM OF 1929

i h I.D. NUMBER  ELEVATION (FT) DESCRIPTION /LOCATION

REMOVED

N 890,000
N 830,000

NOTES

1. CROSS-RECTION STA. 10,000.00 1S HYDRAULIC BASELINE
2. SEE FIS REPORT FOR DEFINITION OF PROF. 1 AND 2 FLOOD PLAINS.
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PROFILE 2
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PROFILE 2
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CROSS SECTION Q=100 Yr DISCHARGE, CFS
~ LETTER 10. / AA \ FD=100 Yr WSE
RIVER MILE 1D. \22.304/ FW=Floodway WSE
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NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEQDETIC VERTICAL DATUM OF 1929

I.D. NUMBER  ELEVATION (FT) DESCRIPTION /LOCATION
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NOTES

1. CROSS-SECTION STA. 10,060.00 1S HYDRAULIC BASELINE
SEE FIS REPORT FOR DEFINITION OF PROF. 1 AND 2 FLOOD PLAINS.
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2. SEE FIS REPORT FOR DEFINITION OF PROF. 1 AND 2 FLOQD PLAINS.
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H n WE’STINC

Consultmg Englneers
May t, 1997

Mr Rajh Shah o '
Flood Control District of Mancopa County
- 2801 West Duraiigo Street -
Phoemx, Anzona 85009

';__'Fco No. g6- 10
'Eastérn Canal FIS S o
'A-N West No 7158 04 S

Dear Mr Shah

We herewrth transmlt the followmg prellmmary data for your revnew and comment

."-

.. : 'Two sets of bluelrnes of prellmlnary plan vrew of Eastem Canal (6 sheets)
. 2):" Two sets of prelrmmary cross-sections plots (17 sheets) S
' Two'3 1/2" disks of preliminary HEC- 2 model lnput/output

F'é:_Table 1, Updated Road Crossing’ and Drarnage Structure Summary
.. Table 2, Estimated Culvert Capacity ".-

7 above easttop berm) .

- ~U.8. 60 culvert under Eastern Canal, Southern Avenue, Broadway Road and Maln Street
_'ADOT as-bu:lt plan of culvert along U S 60 under Eastern Canal o S

" Preliminary culvert hydraullc calculat:ons by HEC 5 at Basellne Road Greenf‘ eld u. S 60

4).:.One hard copy HEC-2 inputioutput = . .. R R

: -Table: 3, Preliminary Summary’ WSEL Companson 100—year drscharges wrth estlmated. "5.:
' dxscharge related to Profile 1 (flow at top of east top berm) and Profile 2. (flow at 0. 5 foot_' s

Our prelrmmary culvert analys:s by HEC—5 manual method and revrew of top of canal banks upstream S g

¢, of the ‘culverts. indicated that estimated. 100-year discharges along the canal greatly ‘exceed the .

combmed capacity of the road dip section (if available) and culvert capacity.. In ‘earlier. telephone
conversatrons between A-N West and FCDMC regarding the lack of capacrty along the canal {fo convey

:’éven a fraction of the computed 100- year dlscharges rt was suggested that some ratlng curve analysxs L

be performed rnmally

o Our prelxmmary HEC 2 model analysls rncludes two profles at thls time. The Prof‘le 1 dlscharges were R

-': “chosen by trial to obtzin a water surface profile which was near the east top of bank of the canal.. Top
“of canal banks. are notata contmuous grade and fluctuate in elevatlon it was therefore necessary to

choose low top of banks for various reaches of the cahal from which various drscharges were tned unttl '

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

Profxle 2 Was cHosen s the discharge which resulted in WSEL's zpproximately 0.5 foct above the Tow

‘east top of canzl berms. The 0.5 foot zbove {op of east canal berm was chosen as whet is anticipated
fo be the maximum poncing height upsiream of the cznzl. At this pending height, by weir equation with
C=2. 8, there would be one (1) CFS weiring over the cenal per foot length of welr flow, Wthh would

e ltkely pass the 100-year flows over the canal.

4.507)
7600 North 15th Strest, Suite 200 « Pheerix, Arizona 85020-4331 + Fax (602) 843- 1089 (602) 661-2200

......




Mr. Rejh Shah™ May 1, 1997

A-N West No. 7158-04 | . Page 2 -

_Table 3 summarizes the prelrmrnary 'HEC-2 model results. Column 1 shows the prehmmary peak: 100-

- . year discharges computed along the Eastern Canal. Column 2 shows the HEC-2 cross-section_I.D. s

- number in Rrver Mrles whrch correlates to the plan view, cross-sectron plots and HEC-2 model

' A _f;Columns 3 and 4 are the respectrve prelrmrnary Prot‘ le 1 and 2 drscharges modelled rn HEC-Z

o

| ;._::';;2 drscharges S

Columns 7 and 8 are the respectrve upslope (east) and downslope (west) top of canal berm elevatrons '

We have underlrned the upslope top of berm elevatlons where prelrmrnary Prof le 1 WSEL’s are closef
to matchrng. rndrcatrng areas of potentral overtopprng and breakdut for the Prof le 1 reach drscharge |

.3‘ R

.....

noted potentral breakout areas

Table 2 and attached culvert calculatrons show potentral maximum culvert capacrty wrth no tarlwater:f |
(Column 4, Table 2), Profile, HEC-2 Profile 1 culvert capacrty (Column 6 Table 2) and a check of HEC— )

2 model results by HEC-S (Column 11, Table2)

-(..-_‘a_'or thrs culvert is enclosed with HEC-5 capacrty analysis.

We are forwardmg a copy of thrs data fo the Crty of Mesa We have enclosed an extra copy for your'g. '. E

transmrttal to the hydrology consultant for therr use in possrble refinement of the hydrology

We propose to contrnue to refine the prot' ile of the canal with associated east and west top of canalf’;' -
- banks, culvert and low fop of road elevations which erl ard in demonstratrng the canal over topprng

problems and lack of capacity along the canal

P Columns 5 and 6 are the respectrve resultant Water Surface Elevatrons (WSEL's) for the Prof‘ le 1 and._".-.i

We have marked a prelrmrnary ﬂoodplarn on the plan vrew exhrbrt for thrs Prof le’ 1 HEC 2 model and :

;2 The 45 (span) x 29' (nse) X 1 96 foot long HECP culvert under the Eastem Canal along the ADOT. ;.
i .*channel on, north srde of U.S. 60 has a capacity of approxrmately 102 CFS at top of east canal bank. -+ A
}?L: This drscharge may not have been accounted for in the hydrology A copy of the ADOT as-burlt plan el

; lt would seem that a detarled floodplarn analysrs rnvolvrng a Zone AE along the canal would not be ':4_. ,

possrble due to the numerous overtopplng areas

A more ref‘ned approxrmate Zone A ﬂoodplarn revrsron to the current approxrmate Zone A may be an o

=P alternate goal of this study to consrder

4.5 (2)
A-N WEST INC.

f G e e e
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Mr. Rajh Shah | S May 1, 1997
& ANWestNo 715804 - . . : |
 Shouid you Rave iy questions, pless call

-

N WeSE, Tnc:

pee

3,

0
N

. Vice Presidént-
 Project Manager :

- P EAs .

A3

"¢ ee: Mr: Peter Kpldso

. A-N WEST INC. '
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TABLE 1

EASTERN CANAL FIS

UPDATED ROAD CROSSING AND DRAINAGE STRUCTURE SUMMARY

' Rwver . .

A‘r"_____'__]‘-_'

17.59

L. 19.251

T 49528

20.402
20.987
3 21.529
- 22.230
ro 2208

Notes:.

- Mile
S I .‘
il 1e4TT:

h 16.938
- 17.160 ¢

17.160

18.680

" 19.832 -

Locgtlon» '

_Baseline Road

" Greenfield Rd.
< U.8. 60 Culvert
" Under Canal

U.S. 60 Culvert
Along Canal

Southern Avenue :

Broadway Road

Main St.
(Apache Blvd)

Val VistaDr,

University Dr.

“Adobe Street

Brown Road
Lindsay Road
McKellips Road
Gilbert Road

‘ Culvert along channel

. Major Street, No Dip(2)

Description Structure Type/Size

Major Street with 0.5Foot Dip(2)  2-4' RCP's x 130YHdwall and Trsh RK(1)
Major Street with no Dip(2) 1-4' RCP x 95'/Hdwall(1) ‘
1-45" x 29" x 196’ long HECP, mitered

~ under canal "~ inlet (5)
Freeway with overpass, No Dip (2) 1-4' RCP X 730/Hdwall and % TRSH RK)
(1)

' Major Street w;th 1.2+ foot Dip(2) 2-24* RCP's X 160' with Hdwall (Bell -

End)(t)
Major Street with 0.6% foof Dip(2) 1-6' and 1-4.5' RCP x 1100’ with Hdwall
and vertical TRSH RK(1)

End)(1). Outlet - 1-10' x 4.25' RCB
Major Street, with 1.7 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 3.3 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 2.3 foot Dip(2) Approx. 2 foot storm sewer size(3)
Major Street with 0.94 foot Dip(2) 1-24" RCP with Hdwall(3) -
Major Street with 2.5 foot Dip(2) No Culvert/S.D.

1. Anttoipate modeling culveris in HEC-2 model by speclal culvert option with road profile for welr
flow over road or by subtracting the estimated culvert capacity from flow at cross-section
locations where culverts are located.

2 Dtpdenotes road profile which dips or is depressed below adjacent top of road at the canal {o

~ 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 dratn ts 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, -

: Thls 45 span x 29" rise Honzontal Eltrptrcal Concrete Prpe (HECP) conveys ﬂow in concrete
i channel along north’ slde _' : ' o

 #50

. Inlet-1-30" RCP x 260' with Hawall Bell




Eastern Canal FIS
Modeled Culvert Summary
Table 2
. RS I i i . Weir . < [UIS Section| Profile 1 | D/S Section )
~flocation T el U et B Outlet LE, | Qmax(5) (cfs) | Flow | HEC-2 Q(CFS)|° RM - (HW) EG "RM (TW) WSEL ) HEC 5 Check
Baseline Rd. -~ - 1276.02 1275.63 200 0 190 16.493 81.79 16.458 79,97 QOutlet Control Q = 160 ¢fs
Greenfield Rd. 1275,76 1276.22 145 0 60 16.939 83.35 16.921 82.68 Inlet Control Q = 140 )
U.S. 60 Culvert Along Canal 1277.21 1277.01 95 0 60 17.16 84.26 17.014 83.35 QOutlet Control Q = 57
U.S. 60 Culvert Under Canal 1274.11 1273.55 102 0
Southern Ave, . 1280.93 1279.08 58 (s} 32 17.608 85,58 17.57 84.29 inlet Controt Q = 50 cfs
Broadway Rd. (6; RCP) 1279.15 1276.72 205 0 162 18.721 86.97 18.487 85.96 Qutlet Control Q = 112
Broadway Rd. (4.5' RCP) i 1279.15 1276.72 142 0 162 18.721 86.97 18.487 85.96 Qutlet Control Q = 57
Main St. ' 1282.69 128227 40 0 23 19.262 87.98 19.186 86.88 QOutlet Control Q = 22
] .

Note: 5. Qmax assumes Tailwater depth (TW)=(dc+D)/2 (de=critical depth), Culvert flowing full with inlet Head = outlet Head, effects of trash racks not determined
6. Based on ADOT as built for Superstition Freeway project no. BP-028-1-510, sheet 85 (8/23/90)

- (g)57




444444444444444 O T e T s T e SN E I . —
I-,IEC-Z Profile Run Output Summary Table3 - o ‘ o 1
Estimate Capacity . Upslope Downslope
cfs "~ WSEL Topof  Topof ‘ )
Sec No. Profile 1 Profilez Profile 1 Profile2 Bank Bank . Remarks _
- 16.422 190 215 79.84 79.94 83.1 482 v C o : "
o v 16.458 ‘ 79.97 80.07 84.1 82.6 Baseline Road Culvert Q 200 WSE 82.2
, © 89T - 16.493 ‘ 81.71 82.41 . 83.6 ’ Baseline Road Culvert, Low Top of Road 83.6
ST 16.549 81.9. 8241 819 824 : - -
o 16,606 81.98 82.44 82.3 82.8
16,662 82.48 82.63 82.9 82.3
C e 16,723 60 75 82.6 82.73 82.8 82.5
©.869 16.772 : : 82.67 82.8 82.6 826
A ' '16.852 82.69.  82.82 82,6 824 :
- 16.921 82.68 02.81 85.1 84.1 Greenfield Road Culvert, Low Top of Road = 85.0
16,939 ‘ 83.35  83.86 85.1 . 84.1 Greenfield Road Culvert
S 17.014 ' 83.35  83.86 83.4 83 - - U.S. 60 Culvert
.. 17.16 45 50 8426  84.98 84.7 833 U.S. 60 Culvert ,
-~ 17.183 ‘ 8426  84.98 84.7 - 829 Holmes Park Detention Basin
- 17.256 ‘ : 84.26  84.98 84.3 83 Holmes Park Detention Basin -
17.277 84.26 84,98 84.8 83 ‘ '
- 17325 . .. 84.27 84.98 84.4 - 83
717435 18428 8499 842 834
q: -' 8428 8499 845 835 c o
3277 190 8429 . .85 ° 855 .. 84.7 . - ‘Southern Avenue Culvert, Low Top of Road = 85.5
SO 8558 < 8580 © 87 866 o ‘Southem Avenue Culvert . . ..
85.58 859 87 862
85.58 85.91 87 - 86.8
8558 8592 . 87 '86.1
85.58  85.94 87, .. 863.
8558 8595 . 87 . 874
- 85.58 85.97 . 87 871 - ‘
o _ 85.58 . 86 '85.8 86.7 . . I P
_oteoot 70 8589 8604 856 869 . ' - Greenfield Park Detention Basin
. o.1e2 170 ~ 8559 - 86.09 - 864 871 ... Greenfield Park Detention Basin
S 7 8559 86.09 86.9 87 .- S R B
' .- 85,59 . 86.09 86.9 86.9 =
-85.59  86.09. .86.8 87
85.59 86.09. 869 . 869 . ‘
N ... 8593 8636  86.8 L I
i 18594 ' 8637 869 . 869 - . - T
8595 8638 . 87 . 868 L
i
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1326

1263

1032

1004

726

767

- 781

18.428
18.487
18.721

"~ 18.766

18.821
18.861
18.908
18.965
18.999

. 19.088

19.151
19.186
19.262
19.294
19.339
19.381
19.43

. 19.473
19.502

19.623
19.67

19.716

19.764
19.808
19.83

19.871
19.924
19.971
20.015
20.051
20.082
20.139
20.179
20.244
20.289
20.324

20.379 -

20.393
20.432
20.465
20.515

23

260

35

23

430

85

.85.95

85.96
86.97
86.98
86.98

86.98 .

86.98
86.98

- 86.98

86.98
86.98
86.98
87.98
87.98
88.04
88.08
88.14
88.21
88.29
88.42
88.45
88.48
88.7
88.85
88.85
88.85
£8.85
88.85
88.85

. 88.85

88.85
88.85
88.85

- 88.85

88.85
88.85
88.85
88.85
88.85
88.85
89

86.38
86.38
87.5

- 87.5

87.5
87.5

87.5

87.5

87.5

87.5

87.5

87.5

88.5

88.49
88.58
88.63
88.72
88.8

© 88.29

88.93
88.97
88.99
89.19
§9.29
89.29
89.29
89.29
89.29
89.29
89.29
89.29
89.29

89.29

89.29
89.29
89.29
89.29
89.29
89.29
89.29
89.43

—— s

Eqsten_fp..gangl;FlS ' L{EC-Z Profile Run Outpul Summary

Table 3

87

87.2
87.1
87.3
87
87.5
87.8
88.2
88.1
87.9
88
88.2
88
88.7
88.7

86.7.

86.7
87.3
871
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

89.3
88.9
88.9
88.8

89.1
88.8
88.4
88.7
88.6
88.9
89.1
89.2
89.4
90.3
86.8
90

90.5
90.5
90.7

90.7

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 = 80.0

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




130

100

215

330

275

305

89.06

- 89.12
89.17.

89.22
89.26

89.27

89.29
89.31
89.45

'90.93

91.08
91.08
91.08
91.08
91.09
91.14

91.23 °

91.29

91.3 .

91.31
91.34
91.35

91.35

91.35
91.35
91.35
91.35
91.35
91.35
91.35
91.35
91.35
92.92
93.03
93.66
93.94
93.98
93.99
94
94.01
94.02

189,53
89.59
89.65

89.71
89.76
89.78
89.8
89.84
89.97
91.13
91.33

91.34

91.34
91.34

- 91,38

91.53
91.74
91.8
91.81

91,82

91.87
91.87
91.87
91.87
91.87
91.87
91.87
91.87
91.87
91.87
91.87
91.87

- 93,08
1 93.26

93.88
94.33
94.43
94.46

94.49

94.52
94.53

 HEC-2 Profile Run’ Output Summary  Table3 "

}

89.2 -
894
89.5 "

. .90.7
. 90.8.

908

90.8
90.6
91

904

90.4
90.3

91.5
91.1

91.1
91.2

- 913

91.7
91.7
91.6
92.8
91.5
91.5
92.3

- 923”7

91.7
91.8
91.5
91.1
91.4
92

- 91.8

92
94.1
95.3
95.2
94.6
94.6
95.3

95.2
95.3

Brown Road, Low Top of Road = 90.5

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

McKellips Road, Low Top of Road = 92.8.

Ridge




™

W
~
s

L S rm Lt e
,Eas(em‘ Canal FIs  HEC2 Profile Run' Output Summary

273

22.571

22,609
22636

- 22,695
22744

22,798
22.849
22,932

22,976

94,02

94.02

94.01.
94.1.

Gy, o 87

94.15
94.18
94.24
94.24

94.53

94.53

94.53
94.6
94.63
94.65
94.68

94.71

94.71

o — =

Table 3

94.7
94.2
94.2
‘941
94.2
94.5
94.8
94.5
94.5

95.2

95.2

94.8
94.5
94.6
94.8
94.6

94.8
95.3
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