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1.0 INTRODUCTION

The purpose of this report is to provide an onsite drainage analysis for the proposed Target
Southwest Distribution Center located in the southeast corner of 75" Avenue and Van Buren
Street. This report will specifically address the onsite drainage and retention criteria as specified

by the City of Phoenix Storm Drain Design Manual.

This project involves the development of a proposed 1.5 million square foot warehouse that will
serve as the Target Southwest Distribution Center. The site is located within the northwest quarter
of Section 12, Township 1 North, Range 1 East of the Gila and Salt River Meridian, Maricopa
County, Arizona (Refer to Exhibit 1, Vicinity Map). Currently, the site is a plowed farm field
producing crop on approximately 144 acres. The generai topography of the subject property is
from the northeast to the southwest at an average, approximate slope of 0.28 percent (Refer to
Exhibit 2, Watershed Map). All drainage measures within the proposed project shall be designed
to meet the requirements as established by the City of Phoenix and Volumes I and II of the
Drainage Design Manual for Maricopa County, Arizona dated January 1, 1995 and January 28,

‘ 1996, respectively.

2.0 EXISTING CONDITIONS

The site itself is surrounded by the following:

= Van Buren Street on the north side of the property.

= 75™ Avenue along the west property line

= Farm fields bordering the east property line (71% Avenue alignment)

= Roosevelt Irrigation District Canals and the Southern Pacific Railroad to the south

The high point of the site is at the northeast corner at an elevation of approximately 1036. The
low point is in the southwest corner at an approximate elevation of 1027. The southern portion of
the site, adjacent to the Roosevelt Irrigation District (RID) Canal and railroad tracks, slopes from
east to west at a grade of 0.10%. As previously mentioned, the site is currently used for
agricultural purposes. Concrete lined irrigation canals are present throughout the site and are used

to irrigate the existing farm fields.

—_—
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3.0 PROPOSED CONDITIONS

The proposed project includes a 1.5 million square foot facility that will serve as the Southwest
Distribution center for Target Corporation. A truck entrance and guard station shall be located on
the north side of the property with access to the site from 71% Avenue and Van Buren Street.
Truck trailer parking shall be located on the north side of the site with some additional trailer
parking on the east side of the building. Loading docks shall be situated along the north and east
side of the building for shipping and receiving of Target products. An employee access entrance
will be off of 75" Avenue with employee parking on the south side of the building. Site lighting
and perimeter fencing shall also be installed for security reasons. A concrete pad situated just
north and west of the proposed building shall also be constructed for pallet storage. A water
reservoir and booster pump station are also planned to be constructed on the south side of the

building. This facility shall provide additional fire protection for the distribution center.
4.0 OFFSITE DRAINAGE

‘ The offsite drainage that impacts the Target Southwest Distribution Center is addressed in two
reports prepared by Hoskin Engineering Consultants, Inc. entitled Off-Site Drainage Report for
Target Southwest Distribution Center, Phoenix, Arizona (Ref. 8) and Addendum to the Off-Site
Drainage Report for Target Southwest Distribution Center (Ref. 9), both dated December 8,
2000. These reports also address the conveyance of offsite flows through the subject property in
proposed channels located along the perimeter of the site. These reports can be found in the

appropriate sections of this Drainage Study.

5.0 ONSITE DRAINAGE
5.1 HYDROLOGY

Runoff generated by the proposed development shall sheet flow within the parking lot and collect
at various points of concentration (Refer to Exhibit 2, Watershed Map). The Rational Method has
been used to estimate peak flows for the design event storm based on City of Phoenix criteria. At
these collection points, stormwater flows shall be intercepted by a catch basin and storm drain or
curb opening and channel that will direct flows to each of the onsite retention facilities. Drainage

‘\ sub-basins have been delineated based on the proposed grading of the site. Times of
2

h\



Target Southwest Distribution Center
Drainage Study
. 12/08/00
concentration are based on flow within the parking lots where applicable with a minimum time of
concentration of ten (10) minutes. Rainfall intensities are based on the City of Phoenix Rainfall
Intensity-Duration-Frequency (IDF) Curve for the Phoenix Metro Area. A coefficient of runoff
(C-value) of 0.95 was used for all parking lot, street and building areas. A weighted coefficient
has been used for areas with a mixture of paved area and landscape. Hydrologic data and flows

are listed in Appendix .

5.2 HYDRAULICS

5.21 Conveyance

As previously mentioned, onsite flows shall be conveyed via catch basin, storm drain, curb
opening and channel to each of the onsite retention facilities. The system shall be designed to
convey the 10-year storm per City of Phoenix requirements with the 100-year high-water
elevation below the finished floor elevation of the building (Refer to Appendix II for
hydraulic calculations). The locations of the onsite retention basins, drainage areas, flow

patterns and particular concentration points are indicated in Exhibits 2 and 3.

Offsite flows that enter the site shall also be conveyed through the property. The conveyance
system for the offsite flows shall be in channels along the north, south, east and west property
lines. Each channel shall be sized to convey the 100-year storm event. As previously
mentioned an analysis of these channels can be found the reports prepared by Hoskin (Ref. 8
and 9). A culvert crossing at the employee entrance off of 75" Avenue has also been sized
with three (3) 10° x 3’ box culverts to pass the flows under the access drive. The 100-year
discharge has been referenced from the Off-Site Drainage Report and Addendum (Ref. 8 and
9) for design of the culvert crossing. This information is provided in Appendix II of this
report. The extreme outfall of the site is at an approximate elevation of 1029 and is in the
southwest corner at 75" Avenue. The proposed finished floor elevation of the Target
Southwest Distribution Center will be set significantly higher than the extreme outfall

elevation.

The Off-Site Drainage Report and Addendum to the Off-Site Drainage Report (Ref. 8 and 9)
include HEC-1 data for routing of proposed onsite flows during the 100-year, 24-hour and 6-

‘ hour storm events. This data will show that, through the use of onsite retention facilities, the
3
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' developed 100-year discharge from the site will not exceed existing conditions. These reports
shall also include detailed calculations to include HEC-RAS modeling to evaluate flow
depths through the proposed channel south of the building. Floodplain alteration shall also
require coordination with the City of Phoenix Floodplain Management Department and with
the Federal Emergency Management Agency for amendments and revisions to the existing

Flood Insurance Rate Map and LOMR, dated February 23, 2000.

5.22 Retention

The City of Phoenix requires that all retention facilities be sized to retain 100% of the 100-
year, 2-hour storm falling over the entire project. The Rational Method shall be used for
estimation of onsite retention. All onsite flows shall be retained by proposed facilities onsite.
Refer to Exhibit 3, Drainage Basin Map for the location of the proposed retention facilities.
The adjacent half rights-of-way of 75" Avenue and Van Buren Street shall also be collected
in proposed catch basin inlets/curb openings and conveyed to the proposed retention facilities
via onsite channels. These facilities shall accommodate the 100-year, 2-hour runoff generated
. by each half right-of-way.
As indicated by the Stormwater Retention Summary Table in Appendix III, all basins have
been sized to retain the design event storm. All retained water shall be disposed of within a
36-hour period. Each basin shall be bled-off by drywells. Preliminary calculations used to
determine the proposed number of drywells for each basin can be found in the appendix. The
final number of drywells required will be dependant on actual percolation tests performed at

the proposed drywell locations.

Due to the size of the building and overall site, multiple retention basins will be required to
accommodate the anticipated grading and drainage flow patterns. Since the site is so large
and surface drainage routes long, the basins will be quite deep in some areas of the site.
Although the effective volume will not exceed a depth of three feet in most cases, we
anticipate basins that could be 8 to 10 feet below existing grade. This will require fencing
and/or other protective measures to restrict access while enabling ingress and egress from the

basin(s) for maintenance purposes.

—e
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Each retention facility shall contain an overflow spillway that will convey flows in excess of
the 100-year, 2-hour event storm away from the proposed building. These flows will be
directed south and west towards 75" Avenue. The overflow elevation shall be set well below
the finished floor elevation of the building. A summary table of stormwater retention

calculations is provided in Appendix III of this report.
5.23 Compensating Storage

In accordance with the Flood Control District of Maricopa County criteria, the site should
provide compensating storage volume for any displaced ponding areas within the floodplain.

The volumes of storm water stored within the site are summarized as follows:

Table: Summary of Storage Volumes

Existing Proposed Onsite 100-year, 2- Excess Volume for
Floodplain | Floodplain Vol. hour Storage (AF) Compensating
Vol. EL. 29" ElL 29 (AF) Storage (AF)

(AF)
6.5 30.5 15.49 15.01

* From Dibble HEC-1 Model
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6.0

FLOOD INSURANCE RATE MAP

The Maricopa County, Arizona and Incorporated Areas Flood Insurance Rate Map (FIRM) Panel
Number 04013C2105D dated April 15, 1988 and revised to reflect the LOMR dated February 23,
2000 indicates the site falls within Zone “X” and Zone «AE”. Refer to Exhibit 3 for the site

location.

Zone “X” is defined by FEMA as follows:

Areas of 500-year flood; areas of 100-year flood with average depths of less than 1 foot or with

drainage areas less than 1 square mile; and areas protected by levees from 100-year flood.

Zone “AE” is defined by FEMA as follows:

Special flood hazard areas inundated by 100-year flood; Base flood elevations determined
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7.0 CONCLUSIONS

Based on the analysis of this Drainage Report, the following conclusions are drawn:

1.

This Drainage Report is prepared in accordance with the recommendations and design

parameters from the City of Phoenix, Storm Drain Design Manual (Ref. 1).

Onsite hydrology was calculated using the Rational Method, in accordance with City of

Phoenix guidelines.

Retention for the 100-year, 2-hour storm has been provided within a number of onsite

retention basins.

The 10-year flow is adequately transmitted in the onsite conveyance system to each of the

retention basins.

The finished floor elevation of the building has been designed to be above the expected

100-year high water elevation.

The design of hydraulic structures has been based on generally accepted engineering

practices and in accordance with City of Phoenix requirements.

The ultimate site outfall is to the southwest.
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APPENDIX I - HYDROLOGY

Onsite Hydrology — Rational Method
* City of Phoenix IDF Curve
Average Velocity for Estimating Travel Time for Shallow Concentrated Flow




Target SW Distribution Center

Notes

(1) Based on a minimum 10-minute time of concentration

Onsite Hydrology
Rational Method
‘ Concentration Ave.
Point/Watershed | Area |Length| Avg.Slope |velocity] Tc!" |Coefficient l4o l100 Qo Q400
ac ft (%) fps min in/hr in/hr cfs cfs
1 2.06 766 0.5 1.5 10 0.95 4.5 7.0 9 14
2 1.96 | 1008 0.5 1.5 11 0.95 4.3 6.8 8 13
3 1.94 | 1160 0.5 1:5 13 0.95 4.0 6.5 7 12
4 213 | 1330 0.5 1.1 20 0.95 3.2 5.0 7 10
5 184 | 1384 0.5 1.5 15 0.95 3.7 6.0 7 10
6 0.80 430 0.5 1.5 10 0.95 4.5 7.0 3 5
7 1.90 | 1280 0.5 1.5 14 0.95 3.9 6.4 7 11
8 2.12 | 1280 0.5 1.5 14 0.95 3.9 6.4 8 13
9 2.12 | 1280 0.5 1.5 14 0.95 3.9 6.4 8 13
10 2.06 | 1280 0.5 1.5 14 0.95 3.9 6.4 8 12
11 469 | 1323 0.5 1:5 15 0.95 3.8 6.3 17 28
12 3.18 | 1250 0.5 15 14 0.95 3.9 6.4 12 19
13 6.73 1339 0.5 1.5 15 0.95 3.8 6.3 24 40
14 3.31 1311 0.5 1.5 15 0.95 3.8 6.3 12 20
15 2.09 | 1288 0.5 1.5 14 0.95 39 6.4' 8 13 .
16 1.33 | 1280 0.5 1.5 14 0.95 3.9 6.4 5 8
17 17.15 | 1414 0.5 1.5 16 0.95 37 5.9 60 96
18 0.50 670 0.6 1.6 10 0.95 4.5 7.0 2 3
19 1.33 680 0.6 1.6 10 0.68 4.5 7.0 4 6
20 0.95 425 1.3 2.3 10 0.95 4.5 7.0 4 6
21 0.62 340 0.6 1.6 10 0.95 4.5 7.0 3 4
22 0.19 134 0.5 1.5 10 0.95 4.5 7.0 1 1
23 5.07 710 0.4 1.4 10 0.95 4.5 7.0 22 34
24 5.45 707 0.4 1.4 10 0.95 4.5 7.0 23 36
. 25 0.38 500 0.7 1.7 10 0.95 4.5 7.0 2 3
' 26 1.03 708 0.2 1.0 12 0.95 4.2 6.7 4 7
27 0.32 500 0.3 1.4 10 0.95 45 7.0 1 2
28 1.23 780 0.2 1.0 13 0.95 4.0 6.5 5 8
29A 0.29 500 0.3 1.4 10 0.95 4.5 7.0 1 2
298 0.24 278 0.3 1.4 10 0.95 4.5 7.0 1 2
29C 1.06 567 1.5 24 10 0.95 4.5 7.0 5 7
30 3.20 620 0.8 1.8 10 0.95 4.5 7.0 14 21
31 3.16 598 0.8 1.8 10 0.95 4.5 7.0 14 21
32 4.08 630 0.8 1.8 10 0.95 4.5 7.0 17 27
33 3.53 598 0.8 1.8 10 0.95 4.5 7.0 15 23
34 0.05 79 1.0 2.0 10 0.95 4.5 7.0 0.2 0.3
35 0.96 570 1.5 2.4 10 0.95 4.5 7.0 4 6
36 3.55 760 0.5 1.5 10 0.95 4.5 7.0 15 24
37 3.20 546 0.5 1.5 10 0.95 4.5 7.0 14 21
38 1.156 456 0.5 1.5 10 0.95 4.5 7.0 5 8
39 0.36 217 0.5 1.5 10 0.95 4.5 7.0 2 2
40 1.73 729 1.5 2.0 10 0.40 4.5 7.0 3 5
STORM 6 10-YEAR EVENT Based on City of Phoenix Rainfall-Intensity-Duration-Frequency Curve
STORM 7  100-YEAR EVENT Based on City of Phoenix Rainfall-Intensity-Duration-Frequency Curve
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APPENDIX B
Figure B-1 : _ P
Average Velocity for Estimating Travel Time for shallow Concentrated Flow y
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APPENDIX II- HYDRAULICS
Curb Opening Design — Sump Condition
Curb Opening — On-Grade Condition
Catch Basin Design — Sump Inlet
Channel Analysis —Manning’s Equation
Culvert Analysis- HEC-5
Storm Drain Analysis - StormCad




Target SW Distribution Center Curb Opening Design

(Sump Condition)
Known Values and Equations
‘ Q “(cfs)= cwL(d)"® d, (ft)= 0.50
Cw= 3.00
Required
Curb Opening Number of Opening Curb Opening
location (C.P.) Qo2 Openings length® length used
cfs ft ft
4 41 1 48.0 180.0
9 30 1 354 40.0
15 25 1 29.0 172.0
17 60 1 70.7 72.0
20 4 1 4.8 5.0
21 3 1 3.1 5.0
22 1 1 1.0 5.0
23 22 1 25.5 26.0
24 23 1 27.5 28.0
30 14 1 16.1 20.0
31 14 1 15.9 20.0
32 17 1 20.6 25.0
33 15 1 17.8 20.0
34 0 1 0.3 5.0
35 4 1 4.8 5.0
./ 36 15 1 17.9 38.0
37 14 1 16.1 20
38 5 1 5.8 10
39 3 1 i 5
Notes
(1) Per FCDMC Drainage Design Manual, Volume Il, Hydraulics, equation 3.9
(2) Curb Opening design based on the 10-year peak discharge.
(3) Curb Opening design includes a 20% clogging factor.

12/7120004|5:02 PM
j:\data\ndc002\phoeni3\drainage\ Nhyd1.xis
curb opening - sump
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Target SW Distribution Center Curb Opening Design

(On-Grade Condition)

Known Values and Equations [ [

L= 0.6Q0>*?8*%(1/nS,)*® |S, = Equivalent Cross Slope

Q= 10 year flow S = Longitudinal Slope
=Mannings Roughness Coefficient = 0.016 A.C.
Required

Curb Opening Opening length|  Curb Opening
location Qo2 Number of Openings S, S L™ length used

cfs ft/ft ft/ft ft ft
18 2 3 0.053 0.005 3.9 5.0
19 4 3 0.053 0.005 5.1 5.0
25 2 1 0.053 0.003 8.5 10.0
27 1 1 0.053 0.003 7.9 10.0
29A 1 1 0.053 0.003 7.6 10.0
Notes
(1) Per FCDMC Drainage Design Manual, Volume Il, Hydraulics, equation 3.7
(2) Curb Opening design based on the 10-year peak discharge.
(3) Equivalent cross slope obtained using Figure 3.23 of Drainage Design Manual

12/712000{(5:02 PM

F w
curb opening - grade

\




Chaparral Estates West
Catch Basin Design

Sump Inlet
Known Values and Equations
Q"cfs)= | C,hL(2gdy)*? d, (ft)= 0.67
Co= 0.67 d, (ft)= d-h/2
h (ft)= 0.46 d, (ft)= 0.44
Catch basin inlet
location .
(Concentration Number of |Required catch| Catch basin type
Point) Qo2 catch basins | basin length® & length®
cfs ft ft
11 17.0 1 13.9 M-2, L=6
12 11.8 1 9.6 M-1, L=6®
13 242 1 19.8 M-2, L=10
Notes

(1) Per FCDMC Drainage Design Manual, Volume I, Hydraulics, equation 3.10.

(2) Catch basin design based on the 10-year peak discharge.

(3) Catch basin design includes a 25% clogging factor.

(4) Catch basin design per COP Std. Det. P1569-2.

(5) Use a 4' wide maint. basin

12/72000{|5:06 PM
c\rjh\excef\hyd1.xis

Page 1




Watershed 40 Channel
Worksheet for Trapezoidal Channel

Project Description
Project File j:\data\ndc002\phoenix 3\drainage\fld-ch.fm2
Worksheet Watershed 40 (Flows from Areas 14-18,20)
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.022
Channel Slope 0.002000 ft/ft
Left Side Slope 4.000000H :V
Right Side Slope 4.000000H : V
Bottom Width 3.00 ft 10 YEAR EVENT
Discharge 91.00 cfs
Results
Depth 2.21 ft
Flow Area 26.19 ftt
Wetted Perimeter 21.23 ft
Top Width 20.69 ft

‘ Critical Depth 1.67 ft

4 Critical Slope 0.007321 ft/ft

Velocity 3.47 ft/s
Velocity Head 0.19 ft
Specific Energy 2.40 ft
Froude Number 0.54

Flow is subcritical.

PROPOSED
PAVEMENT

e,

. SECTION A-A

11/10/00 ’ ' FlowMaster v5.11
02:41:20 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 0f 1

\




g8T-S

J 94nbi4

PROJECT: _TARGET S W _0.C. DESIGNER: 77
DATE: /’//f/o"
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION :

/ P
AHW' 4.8 \

0, = _758 0oy Lhr Tw = 3 3
Q= W, = S,= 0.004'
2 g EL.2¢”, L= T75 ELzﬂ; T
( Q) = DESIGN DISCHARGE , SAY Qzs ) MEAN STREAM VELOCITY=1?
Q, = CHECK DISCHARGE , SAY Qg OR Q)5 MAX. STREAM VELOCITY= .3 £»5
]
DESCRIPTION Q* SIZE INLET CONT. OUTLET CONTROL HW=H+ ho "LSO g '-_l 8| cosT COMMENTS
-
(ENTRANCE TYPE) B HW [ Ke | H [ de _“%‘P_ TW | ho | LSo | HW % 3
BOX CULVERTS fssum: . ' : Yse I-10"x3"
yse F]dr(,,l W‘V‘MQU 153 o'xs! / G 4 8 0.5 2.012.7|2. 7 3/3 }3 05 4'6 //g gé‘( Sﬁcu Colverrs

=

7 Fhe ‘
ﬁv’/’_ﬁ_o'_ Vg foc ;

SUMMARY 8 RECOMMENDATIONS: 7 51\ 5/ o0 74 K,,‘///,qp 7% ’/m)y/f C b T




o

BUREAU OF PUBLIC ROADS JAN. 1963

HEIGHT OF BOX (D) IN FEET

N\

RATIO OF DISCHARGE TO WIDT

I\(O/B) IN CFS PER FOOT

\

TTTTrer]
o

|
o0
o
o

500

400

300

200

IIIIIIIIIIIIIT‘TIIT1IFI lll

X

LA L
w

T

|
w

Illll!lll]lr"‘r

— .6

T

CHART |

(n (@ (3)
EXAMPLE — 8 9 — 10
$'x2' Box Q375cfs - 7. — 8 =
Q/8B = I1S5cfs/ft. & = - 8
HW  Hw N - — 7
inlet o] feet 5 B 6 G
n 1L.75 3.5 - =5 :—
(2) 1.90 3.8 - 4 B =5
(3) 205 4. C —4 r
o 5 — 4
— 3 C C
- [ 3 8
1 i -3
§_=2 - -
B —2 T
TI——F=— >
=t i F
— 40 w | — 1.5 -
- // x L o = .S
L A = -
— 30 y o r B
L P » B
e =T - L
w
~ 1.0 - o
=z S
= — 1.0 — LO
Aagle of /Q E B 3 |
Wingwall o
Flare — wl g =9 - 9
af - i
/ 5 - -
oL . =8 =8
< 7
= = L
2 -
HW WINGWALL o -7 .7
0 SCALE “eiare =Tl
o 30° to 75° |
(¢4] 90%and 15° — .6 r 6
(3) Q° (extensions — .5
of sides) [7 B
i — .5 .5
To use scale (2) oc (3) project
horizontally to scale (1), then
vse straight inclined line theough — .4 L s
D and Q scales or reverse as
IMlustrated.
- [—.4 — .4
[ 35 U 35
— .30 )

HEADWATER DEPTH
FOR BOX GULVERTS

WITH

5-21

INLET CONTROL




Q CHART

— 5000
— 4000
—3000
— 2000
C TS =
= Slope Sg—= P~ ST
o SUBMERGED OUTLET CULVERT FLOWING FULL
» HW * H+ ho—-LSo
b= For outlet crown not submerged, compute HW by
C. 1000 12X12 ] mathods described in the design procedure —4
:800 10X10 ——100 I 6
v L agM =
" ‘ R .
L I - i i
- 500 E BXB"C_ 60 § L=
A L — 1.0
400 z T7X7-50 S R
e = - ) g
0w 300 O 6x6- = w
w @ E
QE o a X | =z E
z | « - @ | e
=Lsoo = %8t £
Sk 2 # & al
] = 7] —20 ﬁ C
w - = L.z
o W ax4 © < F
‘/ @l o - Z s
L = L ==
S Lo S3sxasy E o
aFEeso0 Z e = i
- ‘i‘ 3X3—— w — 6
o = s © 5
-0 = .« —Fe
- ) w P
& 25x25+ ¢ & 5
';40__9-A0__,__._5——’1—*$*7 _'—IO
- i -
2xX2—< 4 o
—30 =
5 w E-zo
—20 §
C °
= =
3 z
i 2 H=2.0
10 e
— 8
EG
-4
HEAD FOR
CONCRETE BOX CULVERTS
FLOWING FULL
‘ BUREAU OF PUBLIC ROADS JAN. 1963 n=0.012

5-31




CHART 15

5
4 ]
,/
3 " a
2 ] CRITICAL DEPTH —
/ | . | 1
: RECTANGULAR SECTION
/
0
o] 10 20 30 40 50 60
Q/B
16
15
4 //
13 /I
2 «
/7
11 ,/
'/
10
v CRITICAL DEPTH
8 i RECTANGULAR secnou
t —I l
8
V‘7
7T V.
A -8
" P B IN FT.
P Q IN_CES.
4 T 1 4 3 1
/ . 35 2
e EERNANE
50 100 150 200 250 300 350
“NOTE: d_ canNoT ExcCeep D Q/B
BUREAU OF PUBLIC ROADS JAN. 1963
5-38




Outlet-Ret. Basin 1

I-1-IND.A. 40
//
. e
e 2
-2-C.P. 11 13-CP.12  |14-CP. 13 el
N\ n e
\\; P-5 TP-7 LP-B p_g[i //
J-5 J-4 P-4  J3 pP-3 J2 P2 J1

Project Title: Target SW D.C. Project Engineer: R. Hedrick
WRG Desgin Inc. StormCAD v1.0

Page 1 of 1

j:\\data\ndc002\phoenix 3\dralnage\targetsd.stm

11/12/00 02:11:02 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666




NodeY<eport
Node Known | Discharge Ground Rim HGL In HGL Out Description
Flow (cfs) Elevation Elevation (ft) (ft)
(cfs) (ft) (ft)
-2-C.P. 11 17.00 17.00 1,028.10 1,026.10 1,024.66| 1,024.66
I-3-C.P. 12 11.80 11.80 1,026.10 1,026.10 1,024.99( 1,024.99
1-4-C.P.13 24.20 24,20 1,026.10 1,026.10 1,025.43| 1,025.43
I-1-IND.A. 40 94.00 94.00 1,027.00 1,027.00 1,026.25| 1,026.25
J-1 N/A 94.00 1,026.60 1,026.60 1,025.60( 1,025.33
J-2 N/A 118.20 1,026.69 1,026.69 1,025.24( 1,025.24
J-3 N/A 130.00 1,026.69 1,026.69 1,024.93| 1,024.93
J-4 N/A 147.00 1,026.69 1,026.69 1,024.52( 1,024.52
J-5 N/A 147.00 1,026.62 1,028.62 1,024.05( 1,023.39
Outlet-Ret. Basin N/A N/A 1,021.00 1,021.30 1,022.50( 1,022.50( Tailwater Elevation assumed to be 1/2 the 100 year, 2 hour design depth of 3' in the basin.
Project Title: Target SW D.C. Project Engineer: R. Hedrick
j:\data\ndc002\phoenix 3\drainage\targetsd.stm WRG Desgin Inc. StormCAD v1.0

11/12/00 02:24:19 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




‘ Pipegport - .

Pipe Up Dn Q [Length S SectionRoughnes$ Cap Up Dn Up Dn Up | Dn Up Dn
Node Node (cfs) | (ft) (f/ft) Size (cfs) Invert Invert Gr Gr Cover|Cover HGL HGL
(ft) (ft) Elev Elev ft) | () (ft) (ft)
(ft) (ft)
P-7 |I-2-C.P. 11 J4 17.00| 29.00 0.162759| 24 Inch 0.012| 98.87 1,022.10 1,017.38 1,026.10| 1,026.69| 2.00| 7.31 1,024.66 1,024.52
P-8 |1-3-C.P. 12 J-3 11.80] 26.00 0.145769| 24 inch 0.012| 93.56 1,022.10 1,018.31| 1,026.10| 1,026.69| 2.00| 6.38| 1,024.99 1,024.93
P-9 [I-4-CP. 13 J-2 24.20( 19.00 0.154211 | 24 incH 0.012| 96.24 1,022.10 1,019.17| 1,026.10) 1,026.69| 2.00| 5.52| 1,025.43 1,025.24
P-1 |1-1-IND.A. 40 |J-1 94.00( 77.00 0.008418|48 inch 0.012| 42.77 1,021.03 1,019.54( 1,027.00| 1,026.60| 1.97| 3.06] 1,026.25 1,025.60
P-2 |J-1 J-2 94.00( 44.00 0.008409| 54 inch 0.012| 95.35 1,019.54 1,019.17| 1,026.60| 1,026.69| 2.56( 3.02| 1,025.33 1,025.24
P-3 |J-2 J-3 18.20| 02.00 0.008431| 54 Inch 0.012| 95.60 1,019.17 1,018.31| 1,026.69| 1,026.69| 3.02| 3.88] 1,025.24 1,024.93
P-4 |J-3 J4 30.00( 11.00 0.008378| 54 inch 0.012| 94.99 1,018.31 1,017.38| 1,026.69| 1,026.69| 3.88| 4.81 1,024.93 1,024.52
P-5|J-4 J-5 47.00| 98.00 0.008367 | 54 inch 0.012| 94.86 1,017.38 1,016.56| 1,026.69| 1,026.62| 4.81| 5.56| 1,024.52 1,024.05
P-6 [J-5 Outlet-Ret. Bas| 47.00| 86.00 0.008387 | 54 incH 0.012| 95.09 1,016.56 1,015.00f 1,026.62| 1,021.00| 5.56( 1.50| 1,023.39 1,022.50
Project Title: Target SW D.C. Project Engineer: R. Hedrick
J:\data\ndc002\phoenix 3\drainage\targetsd.stm WRG Desgin Inc. StormCAD v1.0
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APPENDIX III - RETENTION

Onsite Storm Water Retention




TARGET SOUTHWEST DISTRIBUTION CENTER

®

PHOENIX, ARIZONA
WRG# ndc002
ON-SITE STORMWATER RETENTION
RETENTION
TRIBUTARY RUNOFF VOLUME BASIN BOTTOM VOLUME SHORTAGE (-) PROPOSED
BASIN* | AREA (ACRES) | COEFFICIENT (C)| REQUIRED (C.F.)| DEPTH AREA TOP AREA | PROVIDED (C.F.) EXCESS (+) DRYWELLS*

1 73.66 0.90 596,646.00 3 182,267 217,523 599,685.00 +3039.00 48

2 3.36 0.90 27,216.00 3 7,883 15,161 34,565.36 +7349.36 2

3 59.46 0.90 481,626.00 2 216,929 666,904 883,832.40 +402206.40 37
* Retention Basin/ Drainage Area
**The final number of drywells required will be dependant on actual percolation tests at the proposed drywell locations.
(1) The excess runoff shall overtop this basin and flow into Basin 4, where additional capacity is provided.
City of Phoenix Criteria:

Volume Required (V,) = 7200 *C*(I)*(Aa) where:

C = coefficient of runoff = 0.90
| = rainfall intensity (Use 1.25 in/hr) 1.256
Aa = area in acres (Tributary Area)
Proposed Number of Drywells (N) = V / (36hr*60min./hr.*60sec./hr.*R) where:
V = Volume provided in retention basin
R = Approved discharge rate per drywell (Assumed 0.1cfs)
NOTE: All basins will be dewatered by drywells. The extreme outfall for the site is at the southwest corner out of Basin 4
12/7/2000

J:\data\ndc009\phoenix3\drainage\excel\retvol.xls
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1 Introduction
' Hoskin Engineering Consultants, Inc. (HEC) has been contracted by WRG Design, Inc.,
. to perform- a hydrologic and hydraulic analysis for off-site flows which impact the proposed
Southwest Distribution Center for Target Corporation, to be located at the southeast corner of
75" Avenue and Van Buren Street in Phoenix, Arizona (Figure 1). The on-site drainage is
addressed in a report prepared by WRG (Ref. 12). Tl;e purpose of this report is to document the
results of a hydrologic and ﬂoodﬁlain analysis for the off-site drainage contributing to the site.
2 Project Description

The approximately 144-acre site is located within the NW % of Section 12, Township 1
North, Range 1 East, of the Gila and Salt River Base ;and Meridian, Maricopa County, Arizona.
The site is bounded by Van Buren Street to the north, the Roosevelt Irrigation District canal
and the Southern Pacific Railroad to the south, 75" Avenue to the west, and approximately 71*
‘ Avenue to the east. The site is currently farm field with crops, generally sloping to the

southwest at a (.28 percent slope.
The proposed site plan includes a 1.5 million square foot warehouse and distribution
center, truck trailer parking, and employee parking. The design of on-site drainage facilities is
“addressed in a report prepared by WRG, entitled Drainage Study, Target Southwest Distribution
Center (Ref. 12). Proposed on-site drainage facilities include retention basins which have been
_. designed to retain the 100-year, 2-hour developed conditions runoff, per the City of Phoenix
requirements (Ref. 1). The retention basin located élong the southern boundary of the site has
been designed to convey off-site flows through the site such that the 100-year storm event will
overtop 75" Avenue at an elevation of 1029, and not cause an increase in the current weir flow
at that location. New channels along the north, west, and east sides of the site have been sized

‘ to pass the 100-year, 6-hour off-site flow through the site, to the southwest comer.
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3 Flood Insurance Rate Map

‘ The Flood Insurance Rate Maps (FIRM) for Maricopa County, Arizona and

Incorporatéd Areas issued by the Federal Emergency Management Agency (FEMA) (Ref. 5), |
Map Number 04013C2105D, dated April 15, 1988, was revised to reflect a Letter of Map
Revision prepared by the Flood Control District of Maricopa County and dated February
23,2000. The revised FIRM indicates that the site lies partially within Zone “X” and partially
within Zone “AE” described as: |

Zone “X”: Areas of 500-year flood; areas of 100-year flood with average depths of less
than 1 foot, or with drainage areas less than 1 square mile; and areas protected by levees from
100-year flood.

Zone “AE”: Special flood hazard areas inundated by 100-year flood; base flood
elevations determined.

4 Hydrology
“ The site is located within the watershed modeled as part of the Floodplain Delineation

of the Tolleson Area, prepared by Dibble & Associates, on behalf of the Flood Control District
of Maricopa County, in May 1999 (Refs. 2 and 3). The general direction of flow within the
watershed is to the southwest, and is impacted by the Roosevelt Irrigation District (RID) canal
and Southern Pacific Railroad which run in an east-west direction. A HEC-1 (Ref. 10)
hydrologic model for the 100-year, 24-hour storm was prepared as part of the floodplain
delineation study, referred to as the “effective” model in this report. A copy of the contributing
drainage sub-basin map and the 100-year, 24-hour effective model output summary from the
Tolleson Floodplain Delineation are included in Appendix A.
Revised Effective Model (TGT24E)

The off-site drainage extends north to Interstate 10 and east to Interstate 17, as shown in
Figure 3, and includes agricultural, residential, commercial, and industrial areas. The HEC-1

‘ hydrologic model prepared as part of the Tolleson Floodplain Delineation (Ref. 3) was modified -
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to represent only the areas contributing flow to the site. The model was also modified as
. follows, to reflect the existing conditions surrounding the site: |
h 1.  Drainage areas TB and SF were subdivided in order to reflect drainage
conditions directly affecting the site. Runoff parameters and unit hydrographs
for the subdivided areas were based updn land usage and precipitation values
presented in the Tolleson Study (Ref. 3), and were generated using the Flood
Control District’s Drainage Design Menu System (Ref. 8).'
2. A flow divert was added to model the existing 60-inch drainage pipe located
along the south side of Van Buren. The pipe diverts approximately the first 100
cfs reaching it, into an existing channel along the south side of the Van Buren
Street. In addition, it is estimated that Van Buren Street can convey an
additional 20 cfs in the north half of the right-of-way. The remaining flow is
shown to flow southwest across vacant property‘toward the RID canal. This
' differs from the effective model which shows all of the flow diverted west along
Van Buren Street to 75" Avenue.
3. Unit hydrographs for each sub-basin were developed for the 100-year 24-hour
storm using the Flood Control District’s Drainage Design Menu System (Ref. 8).

Proposed Conditions Model (TGT24P)

The revised effective model was modified as follows to reflect the proposed grading
plan for the site:
1. Drainage sub-basin SF2 was divided into two basins, SF2A and SF2B. Unit
hydrographs for SF2A and SF2B were developed for the 100-year 24-hour
storm using the Flood Control District’s Drainage Design Menu System (Ref. 8).
2. Retention storage routing within the site was also divided into two areas,
RSSF2A and RSSF2B. RSSF2A répresents the retention storage provided in the
‘ ' basins within the north half of the site, and RSSF2B represents the retention
provided in the basin_s within the south half of the site.
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The revised effective and proposed conditions HEC-1 models were run for the 100-year

24-hour storm event. See Figure 3 for the revised effective HEC-1 schematic. The existing and

proposed models are included in Appendix A. Results from the two models are summarized in

the Table 1.
Table 1: Summary of Off-Site Flows Impacting the Site
HEC-1 100-yr, 24-hr 100-yr, 24-hr 100-yr, 24-hr
LD Description Effective Model | Revised Effective. | Proposed Model
s Q (cfs) . Model Q (cfs) Q (cfs)
DITB2 Flow in pipe and street, Van Buren 128 (DITB) 120 120
CPSF1 Entering southeast corner of site 1020 (CPUB1) 1099 1099
CPTB2 | Entering northwest corner of site 504 477 477
. 604
SF2 Runoff from the site area 297 (SUBSF)* 220 (SF2A+SF2B)
RSSF2 | Exiting southwest corner of site 1490 (RSSF) 1451 1432 (RSSF2B)

* Includes both subbasins SF1 and SF2 .
Note: HEC 1.D. in parenthesis if different from Revised Effective Model

5 Hydraulics

The capacities of existing drainage structures surrounding the site were computed to aid
in hydrologic modeling and site design recommendations. See Figure 4 for the location of
existing drainage structures, and Appendix B for all hydraulic calculations.

Normal depth computations using FlowMaster software (Ref. 9) were performed to
determine the capacity of the existing channels along the north and south sides of Van Buren
Street. The existing channel along the soutﬁ side of Van Buren has a capacity of approximately
330 cfs. The existing channel along the north side of Van Buren has a capacity of approximately
70 cfs. The capacity of the pipe along the south side of Van Buren was computed using
Hydrocalc software (Ref. 4). The capacity of the existing pipe, which outlets to the existing
channel north of the site, is approximately 100 cfs.

A proposed channel along the northern boundary of the site conveys flow from the
existing pipe, as well as intercepts runoff from the area north of Van Buren. Since the existing
channel has a capacity of approximately 330 cfs and the ekisting pipe will handle approximately

100 cfs, it is proposed to provide a minimum capacity of 230 cfs within a new channel. Flow
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within this channel would increase from 230 cfs at the eastern end of the site, to 758 cfs at 75"
‘ Avenue. Included in Appendix B are hydraulic calculations for the proposed channel cross-
section. |
A proposed channel along the eastern boundary of the site intercepts off-site flows form
the northeast. The channel will be sized to handle at least the 100-year, 24-hour peak flow of
171 cfs. Backwater calculations were performed using HydroCalc (Ref. 4) software and are
included in the appendix. Thé calculations were run using a downstream Starting water surface
elevation of 1032.45 from the proposed conditions HEC-RAS model.
6 ‘HEC-RAS Analysis
A HEC-RAS hydraulic analysis was performed by Dibble and Associates, on behalf of
the Flood Control District of Maricopa County, as part of the Floodélain Delineation of the
Tolleson Area (Refs. 2 and 3). The Tolleson FIS model was used as the basis for the HEC-RAS
models prepared for this drainage report. Three models were prepared as part of this study, and
‘ are described as follows.
Effective Model (TOL_RASS)

The Tolleson Area FIS (Refs. 2 and 3) HEC-RAS model prepared by Dibble and
Associates, covers a long reach along the north side of the Roosevelt Canal and Southern Pacific
railroad. The model was shortened, retaining only the reach that flows through the site.
Boundary conditions for the shortened model were set according to the downstream water
surface presented in the complete model, and results were compared to the complete model. The
resulting 100-year, 24-hour floodplain delineation is shown on the effective FIRM (Figure 2), as
well as in Figure 5. A copy of the effective HEC-RAS model is included in Appendix B.

Revised Effective Model (TGT24E)

The effective model was shortened to include only the portion of the model that impacts

the site, and revised to reflect the current conditions surrounding the site. Revisions to the

‘ - effective model include the addition of a flow change location at river mile 7.074, a correction in
the reach length for section 6.549, a’n_d revision of section 6.532 to reflect a recent survey of 75%
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Avenue. Flow values used in the revised effective HEC-RAS model are 100-year, 24-hour peak
. flows from the revised effective HEC-1 model. Results from the revised effective model are
o shown in Table 2, and a copy of the model i§ included in Appendix B.
Proposed Conditions Model (TGT24P)

Flow values used in the proposed conditions model are 100-year, 24-hour peak flows
from the proposed conditions HEC-1 model. Cross-sections within the property boundary‘were
modified to reflect the proposed grading conditions. Additional crosé-sections were added
within the property limits (See Figure 4). Due to a low weir elevation of 1029 at 75 Avenue,
the cross-sectional area below elevation 1029, was not used in the conveyance calculations.
Results from the proposed conditions model are sﬁown in Table 2, the resulting 100-year, 24-

hour ﬂdodplain boundary is shown on Figure 6, and a copy of the model is included in Appendix

B.
The results indicate that the 100-year, 24-hour water surface elevations match within 0.5
. _ feet at the upstream and downstream ends of the site (RM 7.033 and Rm 6.532). Within the site,
the water surface elevation rises, but is still contained at the south side of the site, adjacent to the
RID canal.
Table 2: HEC-RAS Water Surface Elevation Summary
RM Effective Revised Effective | Revised Effective | Proposed Proposed -
(TOL_RASS) (TGT24K) - Effective (TGT24P) Revised Effective
7.033 1032.89 1032.93 0.04 1032.79 -0.14
6.980 1031.83 1031.88 0.05 1031.90 0.02
6.885 1031.49 1031.54 0.05 1031.70 0.16
6.782 1030.58 1030.57 -0.01 1031.25 0.68
6.723 1029.89 1030.33 0.44 1030.86 0.53
6.696 1029.76 1030.29 0.53 1030.78 0.49
6.601 1029.62 1030.25 0.63 - 1030.42 0.17
6.549 1029.57 1030.24 0.67 1030.26 0.02
6.532 1029.46 1030.02 0.56 1030.01 -0.01

Note: All models reflect the 100-year 24-hour storm.
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Conclusions

1.

The finished floor elevation for the warehouse is set at an elevation of 1 035, whichis 3.1
feét above the 100-year, 24-hour water surface elevation.

Off-site drainage should be allowed to pass through the site and should exit the property |
in a manner similar to existing conditions.

New channels along the nox{h, west, and sides of the site Will pass off-site flows through
the site. |

The hydrologic model (HEC-1) which was prepared for the Tolleson Area study was
modified to allow better definition of the flows which impact the site along its north and
east boundary lines. The ;result is an increase in discharge which approaches the
southeast corner of the site.

The proposed conditions HEC-I model indicates that the total discharge which exits the
site at 75" Avenue will decrease as a result of the on-site retention storage provided.

The hydraulic model (HEC-RAS) indicates that the water surface elevations match at the

upstream and downstream boundaries of site within 0.5 feet.
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1 - Roosevelt Irrigation District canal along 2 - Roosevelt Irrigation District canal along south
south side of the site, looking west side of the site, looking south

3 - Irrigation ditch along east side of the site, 4 - Irrigation ditch along south side of the site,
looking north looking west

5 - Irrigation ditch along east side of the site, 6 - View south across Van Buren at the field east
looking south toward the Southern Pacific Railroad of the site
00-043 Target SW Distribution Center Hoskin Engineering Consultants, Inc.

Field Visit October 17, 2000



8 - Looking west at northeast corner of the site

9 - Apppox. 54” pipe and channel along south side
of Van Buren, looking east

10 and 11 - Inlet to approx. 54" pipe
south of Van Buren, looking west

11

00-043 Target SW Distribution Center Hoskin Engineering Consultants, Inc.
Field Visit October 17, 2000

N



AR AR ) 2 g ]

12 - Apppox. 54” pipe and channel along south 13 - View south from approx. 71st Avenue and
side of Van Buren, looking east Van Buren

16 - Channel along north side of Van Buren, 17 - Pipe outlet and channel along north side of
looking west the site, looking east
00-043 Target SW Distribution Center Hoskin Engineering Consultants, Inc.
Field Visit October 17, 2000

(O8]



5 ; g s g g
18 - Channel along north side of the site, looking 19 --Channel along north side of the site, looking
west east

20 - Channel along north side of the site, looking 21 - Channel and culverts at northwest corner of
west at the Van Buren/75th Ave intersection the site, looking west

ohE PR NN TAT e -

22 - Inlet to approx. 42” culverts under 75th 23 - View south along 75th Avenue from the

Avenue at northwest comner of the site, looking northwest corner of the site
west
00-043 Target SW Distribution Center Hoskin Engineering Consultants, Inc.
Field Visit October 17, 2000
4

‘



2

24 - Outlet of approx. 42” culverts under 75th 25 - Channel south of Van Buren, west of 75th
Avenue at northwest comner of the site, looking Avenue, looking west
east

" 9., - it 7 : 3
b 52 o AT : £ ;
26 - Channel and inlet of approx. 36” pipe no 27 - Channel along west side of 75th Avenue,
of Van Buren, looking west looking south

g\

28 - Channel along west side of 75th Avenue, 29 - Channel along west side of 75th Avenue,
looking north looking north
00-043 Target SW Distribution Center Hoskin Engineering Consultants, Inc.
Field Visit October 17, 2000




30 - Channel along west side of 75th Avenue,

looking south
00-043 Target SW Distribution Center Hoskin Engineering Consultants, Inc.
‘ Field Visit October 17, 2000
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APPENDIX A: HYDROLOGY
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R e e L e P R R R R R R R R R R R R pepapepepepa
. * - -
- FLOOD HYDROGRAPH PACKAGE (HEC-1) = . U.S. ARMY CORPS OF ENGINEERS -
- JUN 1998 L . HYDROLOGIC ENGINEERING CENTER &
* VERSION 4.1 * * 609 SECOND STREET *
* * s DAVIS, CALIFORNIA 95616 %
* RUN DATE 27NOVO0 TIME 11:22:04 i L] (916) 756-1104 *
B - * -
R R R R R T TR P R R

xooxox xx QENISED EFFECTIVE
R X "X X X

XXXXXXX ~XXXX % XXXXX X

x % ox X x x 74 - Houl—

% X XXXXXXX  XXXXX XXX '

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1

LINE ID.ow oo l..ceenn e 5 a @ sie 7. [P Aiiienre o Sex e asiaie Blaiivim & acw T s aninrsia Blaravern o n o ;- PR 10
5 1 iDp FILENAME: TGT24E.DAT WITH ADDITION OF DIVERT AT PIPE
2 ID DATE: 11-13-00 WITH MODIFICATION TO RSSF2
3 iD
4 ID TARGET SW DISTRIBUTION CENTER WATERSHED RAINFALL-RUNOFF MODEL.
S iDp HOSKIN ENGINEERING CONSULTANTS, INC. JOB NO. 00-043
6 iDp OCTOBER 19, 2000
7 D 100-YR 24-HOUR PRECIPITATION.

) *DIAGRAM
8 IT 5 1200 300
9 I0 5
LR A AR A AR SR R AR Al S A R e e AR A A R A A A R AR AR e R AR AR SRS
10 IN 15
11 JD 3.99 0.01
12 PC .000 .002 .005 .o008 -011 -014 .017 .020 .023 .026
13 PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060
14 PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105
15 PC -110 .115 .120 .126 -133 -140 .147 -155 .163 -172
16 PC .181 -191 -203 .218 .236 .257 .283 .387 .663 .707
17 PC - 735 .758 .776 <791 .804 .815 .825 .834 .842 .849
18 PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908
19 PC .913 .918 .922 .926 -930 -934 .938 .942 .946 .950
20 PC .953 .956 .959 .962 .965 .968 <971 .974 -977 .980
21 PC .983 .986 .989 .992 -995 .998 1.000
22 JD 3:75 10
23 JD 3.63 20
24 JD 3.59 30
25 JD 3.51 40
26 JD 3.47 50
27 JD 3.43 60
I

28 KK SUBWD
29 KM BASIN SUBWD
30 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
31 KM L= .7 Lcas= -4 S= 11.1 Kn= .079 LAG= 43.1
32 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
33 BA .37
34 LG .21 +19 6.80 .19 9.00
35 Ul 3l1. 38. 80. 161. 182. 237. 264. 264. 247. 224.
36 U1 213 172 143. 110. 91. 78. 54. 45. 38. 29.
37 U1l 28 18. 18. 18. 6. 4. 4. 4. 4. 4.
38 Ul 4 4. 4. 4. 4. 4. 4. 4. 0. 0.
39 Ul 0 0. 0. 0. 0. 0. 0. 0. 0. 0.
40 KK RTWDXA
41 KM ROUTE FLOW FROM CPWD TO CPXA (ALONG 27TH AVENUE) .
42 KM TYPE A CHANNEL
43 RS 4 -1 0
44 RC .025 .025 .025 2500 .0016
45 RX 0 100 400 500 500.1 600 900 1000
46 RY S 4 1 -0 0 " 4 5

L HEC-1 INPUT PAGE 2




LINE

3
74
75
76
77
78
9

LINE

99
100
101
102
103
104
105
106
107
108
109
110

111
112
113

114
115
116
117
118

-
.

KK SUBXA

KM BASIN SUBXA

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= .8 Lca= -4 S= 10.5 Kn= .041 LAG=

KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

BA .25

LG 512 <15 9.70 .06 45.00

Ul 39. 128. 247. 312. 310. 271~ 200.

UI 40. 28. 22. 9. 5 5. 5.

U1 S. 0. 0. 0. 0. 0. 0.

UI 0. 0. 0. 0. 0. 0. 0.

KX CPXAl

KM ADD HYDROGRAPHS AT CPXA

HC 2

KK RSXA

KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.

KO 3

RS i STOR 0 0

sV .01 .07 1.0 5.1 14.0 28.5 50.0

SE 1063.3 1063.5 1063.6 1064.1 1064.6 1065.1 1065.6

SQ 0 15 43 455 1751 3879 6999

KK CPzZz1

KM DIVERT FLOW FROM CPXA SOUTHWARD OVER SPRR

DT DIZZ1

DI 0 0 43 455 1751 3879 6999

DQ 0 0 0 0 0 0 0

* SUB-BASIN ZZl1 DOES NOT EXIST

KK RTXAWC

KM ROUTE FLOW FROM CPXA TO CPWC (ALONG SPRR) .

KM TYPE C CHANNEL

RS 9 -1 0

RC .035 .035 .035 5100 .0016

RX 0 20 35 50 50.1 250 450

RY 5 S 2-5 0 0 2 4

KK SUBWB

KM BASIN SUBWB

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.2 Lca= .6 S= 12.0 Kn= .048 LAG=

KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

BA .67

LG .16 .15 9.70 .06 36.00

Ul 67. 99. 234. k2 Y 6 467. 558. S61.

Ul 345. 242. 196. 156. 111. 85. 69.

Ul 3. 8. 8. 8. 8. 8. 8.

U1 8 8. 8. 0. 0 0. 0.

Ul 0. 0. 0. 0. 0. 0. 0.
i HEC-1 INPUT

ID..cc-en Lsswawss Risza = mwe Fueawaes Bersivina s o A (R P, y B

KK RTWBWC

KM ROUTE FLOW FROM CPWB TO CPWC (ALONG 35TH AVENUE) .

KM TYPE A CHANNEL

RS 3 =1 0

RC .025 .025 .025 2000 .0020

RX 0 100 400 500 500.1 600 900

RY 5 4 1 0 0 1 4

KK SUBWC

KM BASIN SUBWC

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.2 Lca= -6 S= 6.0 Kn= .037 LAG=

KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

BA .47

LG .15 -16 9.70 .06 45.00

Ul 53. 89. 237 320. 422. 443. 412.

U1 174 147. 93. 72. 56. 48. 30.

Ul 7. o 2% 2 b b 7. 7 A

Ul 0. 0. 0. 0. 0. 0. 0.

Ul 0. 0. 0. 0. 0. 0. 0.

KK CPWC

KM ADD HYDROGRAPHS AT CPWC.

HC 3

KK RSWC

KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.

KO 3

RS 1 STOR 0 0

\Y 16.1 27.6 44.0 65.2 90.7 121..5 159.6

23.6

129.

79.1
1066.1
11192

11192
44

550

3.2

1000

32.9

206.8

94.

oown

117.4
1066.6
17236

17236
960

488.
40.

296.
16.

263.7

56.

ocoown

165.0
1067.1
25382

25382
3141

383.
38.

PAGE 3

248.

o oo

329.5




119 SE 1057.1 1057.6 1058.1 1058.6 1059.1 1059.6 1060.1 1060.6 1061.1 1061.6
120 sQ 0 115 608 1579 3086 5253 8972 15024 23745 35057
121 KK  CPWC2
122 KM DIVERT FLOW FROM CPWC TO CPQE
123 DT DIQE
124 DI 0 115 608 1579 3086 5253 8972 15024 23745 35057
125 DQ 0 0 0 0 0 40 951 3350 7104 12173
126 KK RTWCWA
127 KM ROUTE FLOW FROM CPWC TO CPWA (ALONG SPRR) .

128 KM TYPE C CHANNEL
129 RS 9 = 0
130 RC .035 .035 .035 5200  .0012
131 RX 0 20 35 50 50.1 250 450 550
132 RY S S 245 0 0 2 4 S
133 KK  SUBVD
134 KM BASIN SUBVD
135 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
136 KM L= 1.2 Leca= .6  S= 9.9 Kn= .044 LAG= 36.5
137 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
138 BA .70
139 LG .15 216 9.70 .06 38.00
1 HEC-1 INPUT PAGE 4
LINE ID. e s e arapepties Dl i : PR 4 s o o - 6l comin o x e Do B e 259 9...... 10
140 53 4 70. 106. 25%.. 396. S506. 591. 591. 522. 526. 375.
141 U1 336. 242. 210. 138. 109. 87. 66. 58. 40. 40.
142 U1 22. 9. 9. 9. 9. 9. 9. 9. 9. 9.
143 Ul - 1 9. 0. 0. 0. 0. 0. 0. - 0. 0.
144 U1 0. 0. 0. 0. 0. 0. 0. . 0. 0. 0.
145 KK RTVDWA
146 KM ROUTE FLOW FROM CPVD TO CPWA (ALONG 43RD AVENUE) .
147 KM TYPE B CHANNEL
148 RS 3 -1 0
149 RC .1 .02 e 2000  .0030
150 RX 0 470 476 480 520 524 530 1000
151 RY 4.7 0 0 p i : 0 0 4.7
152 KX SUBWA
153 KM  BASIN SUBWA
154 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
155 KM L= 1.1 Leca= .6 S= 9.1 Kn= .025 LAG= 19.6
156 KM  AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
157 BA .49
158 LG .22 .17 10.10 .04 28.00
159 03¢ 110. 403. 674. 766. 643. 454. 291. 162. 103. 69.
160 Ul 51 12. 12x 12. 12. 12 12. 0. 0. 0.
161 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
162 KK CPWA
163 KM ADD HYDROGRAPHS AT CPWA.
164 HC 3
165 KK  RSWA
166 KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.
167 KO 3
168 RS 1 STOR 0 0
169 sv 1:3 1.9 2.4 5.1 4.0 8.5 16.7 29.9 48.5 74.4
170 SE 1050.7 1050.9 1051.1 1051.3 1051.4 1051.9 1052.4 1052.9 1053.4 1053.9
171 sQ 0 6 35 111 167 810 2025 3817 6199 9237
172 KK  CPWA2
173 KM DIVERT FLOW FROM CPWA TO CPQD OVER SPRR
174 DT DIQD
175 DI 0 810 9237 10710
176 DQ 0 0 0 63
177 KK RTWAVC
178 KM ROUTE FLOW FROM CPWA TO CPVC (ALONG SPRR) .
179 KM TYPE C CHANNEL
180 RS 8 -1 0
181 RC .035 .035 .035 5000 .0028
182 RX 0 20 35 50 50.1 250 450 550
183 RY 5 5 2.5 0 0 2 a 5
1 HEC-1 INPUT PAGE 5
LINE B 3 & S Y ) R S R s o Treims e " (TR B a e wanss 6:msssais Ts o aiaias o Biviss o Qi wonvaia: & 10
184 KK  SUBVB
185 KM  BASIN SUBVB
186 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
187 KM L= _ 1.1 Lca= 6 S= 11.8 Kn= .067 LAG= 49.9
188 KM  AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
189 BA 0.72 :
190 LG 37 .09 9.70 .07 17.00




191 Ul 106. 106. 212. 414. 612. 633. 818. 891. 891. 888.
192 Ul 742. 779. 645. 595. 468. 385. 307. 314. 201. 173
193 Ul 141. 129. 97. 97. 69. 60. 60. 58. 13 13-
194 Ul 13. 13. 13. 13. 13. 13. 13. 13. 13- 13.
195 Ul 13. 13. 13. 13. 0. 0. 0. 0. 0. 0.
196 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
197 KK RTVBVC
198 KM ROUTE FLOW FROM CPVB TO CPVC (ALONG 51ST AVENUE) .
199 KM TYPE B CHANNEL
200 RS 4 =1 0
201 RC =5} .02 P 2 2400 .0017
202 RX 0 470 476 480 520 524 530 1000
203 RY 4.7 0 0 1 1 0 0 /154 §
204 KK SUBVC
205 KM BASIN SUBVC
206 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
207 KM L= 1.1 Lca= -5 S= 8.5 Kn= .028 LAG= 21.6
208 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
209 BA .49
210 LG .15 .17 8.80 .07 44.00
211 U1 77. 268. 466. 588. 524. 431. 285. 190.° 111. 75
212 Ul 52. 40. 12. 9. 9. 9. 9. 9. 9. 0.
213 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
214 U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
215 KK CPVC
216 KM ADD HYDROGRAPHS AT CPVC.
2172 HC 3
218 KK RSVC
219 KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.
220 KO 3
221 RS 1 STOR 0 0
222 sV 49 59 70 83 97 113 149 170 192 216
223 SE 1051.0 1051.2 1051.4 1051.6 1051.8 1052.0 1052.4 1052.6 1052.8 1053.0
224 SQ 9 129 425 944 1729 2822 6117 8287 10832 13747
225 KK CPVC2
226 KM DIVERT FLOW FROM CPVC TO CPVA OVER 51st AVE.
227 DT DIVA
228 DI 0 9 654 2822 7159
229 DQ 0 4 214 53 1814
HEC-1 INPUT PAGE 6
LINE ID. ves =5 ) PR D P x T B sivioin s o L S 6 2amisss Ticimis 5 wais B swsis e L e 10
230 KK RTVCQA
231 KM ROUTE FLOW FROM CPVC TO CPQA (ALONG SPRR) .
232 KM TYPE B CHANNEL
233 RS 3 =1 0
234 RC -1 .02 a1 2000 .003
235 RX 0 470 476 480 520 524 530 1000
236 RY 4.7 0 0 1 1 0 0 4.7
* -'."'tt"'"'.Qt'ﬁ'ﬁ'.'ti't'."'C.""'t-t'.t..t"'.'t""."'t'ﬁ"""t'..
237 KK SUBUD
238 KM BASIN SUBUD
239 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
240 KM L= 1.3 Lca= .6 S= 20.0 Kn= .060 LAG= 44.7
241 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
242 BA .78
243 LG <37 =11 9.70 .06 11.00
244 Ul 64. 23= 155. 302. 366. 470. 532. 538. 532. 448.
245 Ul 488. 336. 346. 248. 195.. 195. 122 103. 83. 72
246 UI 58. 52. 36. 36. 36. 9. 8. 8. 8. 8.
247 Ul 8. 8. 8. 8. 8. 8. 8 8 8. 8
248 Ul 0. 0. 0. 0. 0. 0. 0 0 0. 0
249 Ul 0. 0. 0. 0. 0. 0 0 0 0. 0
250 KK CPUD
251 KM DIVERT 25% OF FLOW FROM CPUD TO CPUA.
252 DT DIUA
253 DI 0 25 50 75 100 150 200
254 DQ 0 6 13 19 25 38 50
255 KK RTUDVA
256 KM ROUTE FLOW FROM CPUD TO CPVA (ALONG 59TH AVENUE) .
257 KM TYPE B CHANNEL
258 RS 4 =1 0
259 RC -1 .02 s 4 2600 .0019
S 260 RX 0 470 476 480 520 524 530 1000
261 RY 4.7 0 0 1 1 0 0 4.7
262 KK SUBVA
263 KM BASIN SUBVA
264 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
265 KM L= 1.1 Lca= 5 S= 8.5 Kn= .029 LAG= 22.3




266 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
267 BA .49
268 LG .09 =15 8.40 .10 60.00
269 UI 87. 291. 531 681. 622. 522. 375 246. 143. 97.
270 UI 70. 46. 28. 10. 10. 10. 10. 10. 10. 0.
271 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
272 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
- HEC-1 INPUT PAGE 7
LINE ID....... 1o 5= s B 2ssamess Bois v s 0wl . YRR B acoim s = e 6....4-. T s w5 - PR - SRR 10
273 KK CPVA
274 KM RETURN DIVERT FROM CPVC
275 DR DIVA
276 KK RTDIVA
277 KM ROUTE DIVERT TO CPVA
278 KM TYPE C CHANNEL
279 RS 9 -1 0
280 RC .035 .035 .035 5200 .0015
281 RX 0 20 35 50 50.1 250 450 550
282 RY 5 5 2.5 0 0 2 4 S
283 KK CPVA2
284 KM ADD HYDROGRAPHS AT CPVA.
285 HC 3 HC
286 KK RSVA -
287 KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.
288 KO r3
289 RS i | STOR 0 0
290 sV 10.3 13.3 15.6 23.9 34.6 48.9 67.7 90.8 118.6 140.8
291 SE 1044.2 1044.3 1044.5 1045.0 1045.5 1046.0 1046.5 1047.0 1047.5 1047.8
292 SQ Y 4 70 593 1618 3189 6809 12640 20432 26055
293 KK RTVAUC
294 KM ROUTE FLOW FROM CPVA TO CPUC
295 KM TYPE C FLOW
296 RS 9 =1 0
297 RC .035 .035 .035 5200 .0012
298 RX 0 20 35 50 50.1 250 450 550
299 RY 5 5 2.5 0 0 2 4 S
* """."."Q.'tt."""t't'.".'t'."t"""""'..'"""'.""'.""'."
300 KK SUBUA
301 KM BASIN SUBUA
302 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
303 KM L= 1.2 Lca= -6 S= 14.9 Kn= .049 LAG= 36.7
304 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
305 BA 56
306 LG .24 .16 9.70 .06 20.00
307 Ul 56. 84. 203. 316. 400. 471. 471. 419. 419. 302.
308 U1 275. 196. 166. 116. 88. 69. 54. 48. 32. 32
309 uI 21. T s R 7 T 7. 7 1 T Zs
310 Ul 7. 7. 0. 0. 0. 0. 0. 0. 0.~ 0.
311 U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
312 KK CPUA
313 KM RETURN DIVERT FROM CPUD
314 DR DIUA
1 HEC-1 INPUT PAGE 8
LINE ID.-cou--. Yoo ooinime P R FERRE Qs s ai Do a misinis B wrsin 57w Teceanna Booaesaia Qs sisimie s 10
315 KK RTDIUA
316 KM ROUTE DIVERT TO CPUA
317 KM TYPE B CHANNEL
318 RS 8 =3 0
319 RC o .02 o 5000 .0014
320 RX 0 470 476 480 520 524 530 1000
321 RY 4.7 0 0 1 1 0 0 4.7
322 KK CPUAl
323 KM ADD HYDROGRAPHS AT CPUA
324 HC 2 1.334
325 KK CPUA2
326 KM DIVERT 20% OF FLOW FROM CPUA TO CPTB
327 DT DITB1
328 DI 0 25 50 75 100 150 200
329 DQ 0 5 10 15 20 30 40
330 KK RTUAUC
331 KM ROUTE FLOW FROM CPUA TO CPUC (ALONG 67TH AVENUE) .
332 KM TYPE B CHANNEL
333 RS 4 -1 0
334 RC ol .02 «X 2400 .0017

335 RX 0 470 476 480 520 524 530 1000 E -




336

337
338
339
340
341
342
343
344
345
346
347

348
349
350

351
352
353
354
355
356
357

LINE

358
359
360
361
362
363
364

365
366
367
368
369
370
371
372
373
374
375

376
377
378

379
380
381
382
383
384
385

386
387
3g8
389
390

391
392
393
394
395
396
397

398
399
400

LINE

401
402
403
404
405

TRBREER

EERERS-2-R-R-R-3-

Ul

HC

KK

KO
RS

SE
SQ

BESRR

BERE

RC
RX
RY

284

ID

RER-J

DI

DQ

4.7 0 0 1 1 0 0 4.7

SUBUC
BASIN SUBUC
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.0 Lca= .5 S= 12.7 Kn= .044 LAG= 30.5
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
.48
.26 -15 9.70 .06 22.00
59. 114. 300. 386. 475. 492. 418. 384. 304. 206.
170. 105. 81. 61. 50. 33. 33 9. T i 5
Fa 2. T Ts Te e Vs 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
CpPUC
ADDHYDROGRAPHS AT CPUC
3 7.101
RSUC
ROUTE FLOW FROM CPUC TO CPUB OVER 67th AVE.
3
1 STOR 0 0
4.8 6+9 9.9 19.0 33.0 52.6 77.4 108.7 148.6 172.0
1036.2 1036.3 1036.5 1037.0 1037.5 1038.0 1038.5 1039.0 1039.5 1040.0
0 s 77 789 2369 4778 8161 12516 18033 23378
HEC-1 INPUT
....... 12.345678910
RTUCUB y
ROUTE FLOW FROM CPUC TO CPUB
TYPE C CHANNEL
2 -1 0
.035 .035 .035 1400 .0043 :
0 20 35 50 50.1 250 450 550
5 5 2.5 0 0 2 4 5
SUBUB
BASIN SUBUB
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .8 Lca= -4 S= 16.2 Kn= .048 LAG= 30.3
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
.14
22 .14 8.80 .08 23.00
17. 33, 86. 110. 136. 140. 119. 107. 85. 58.
47. 29. 23 . 17. 14. 9. S. 2. 2. 2
2% 2's 2. 2. 2. 2. 2. 0. 0 0.
0. 0. 0. 0. 0. 0. 0. 0. 0 0.
CPUB
ADD HYDROGRAPHS AT CPUB
2
RSUB
STORAGE ROUTING AT CPUB (69TH AVE.)
3
1 STOR 0 0
18 28 41 59 82 108
1035.5 1036.0 1036.5 1037.0 1037.5 1038
1 85 494 1710 4700 9466
CPUB1
DIVERT FLOW FROM CPUB TO CPUE OVER SPRR.
DIUE
0 1.2 85.4 493.7 1710.3 4699.8 9465.7
0 0 0 0 101.6 887.6 2402.3
RUBSF1
ROUTE FLOW FROM CPUB TO CPSF1
TYPE C CHANNEL
5 =1 0
.035 .035 .035 1373 .0007
0 20 35 50 50.1 250 450 550
5 5 2.5 0 0 2 4 S
DITB1
RETRIEVE FLOW ALONG VAN BUREN
DITB1
HEC-1 INPUT
....... 12345678910

DITB1A
FIRST 120 CFS FLOWS WEST WITHIN PIPE AND STREET
DITB2

0 120 1000 5000

0 120 120 120

PAGE 9

PAGE 10




| |
406 KK TB1
407 KM BASIN TBl
408 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
409 KM L= 0.7 Lca= -4 S= 10.2 Kn= .046 LAG= 27.2
410 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
411 BA o &
412 LG 21 e i) 8.80 .07 28.00
413 Ul 23. 54. 126. 172. 191. 173. 156. 119. 79 62.
414 Ul . 39. 28. 21. 15. 13. S. 3. 3. 3. 3-
415 Ul 3. 3. 3. 3. 0. 0. 0. 0. 0 0.
416 UI 0. 0. 0. 0. 0. 0. 0. 0. 0 0.
417 KK COTB1
418 KM COMBINE TB1 AND EXCESS FLOW ALONG VAN BUREN
419 HC 2
420 KK RTBSF1
421 KM ROUTE FLOW FROM CPTB1 TO CPSF1
422 KM TYPE C CHANNEL
423 RS 5 =1 0
424 RC .035 .035 .035 2814 .0007
425 RX 0 20 35 50 50.1 250 450 550
426 RY 5 5 2.5 0 0 2 4 )
- "t.""ﬁﬁ"'i't'..tttt"'."t’ﬁ"".i"
427 KK SF1
428 KM BASIN SF1
429 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
430 KM L= 0.5 Lca= - S= 9.2 Kn= .100 LAG= 46.9
431 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
432 BA .43
433 LG .50 .15 9.70 .07 .00
434 Ul 10. 10. 22. 44. 57. 71. 75 83. 83. 75.
435 U1 11. 9. 8. 6. 6. 6. 2. 1. 1. 1.
436 Ul 1. 1. : 4 1. 1. 1. 1. b 1 1. 1.
437 UI 1. 1 0. 0. 0. 0. 0. 0. 0. 0.
438 U1l 0. 0 0 0 0. 0. 0. 0. 0. 0.
439 KK CPSF1
440 KM ADD HYDROGRAPH AT CPSF1
441 HC 3
442 KK RSFSF1
443 KM ROUTE FLOW FROM CPSF1 TO CPSF2
444 KM TYPE C CHANNEL
445 RS 5 =1 0
446 RC .035 .035 .035 1427 .0007
447 RX 0 20 35 50 50.1 250 450 550
1 HEC-1 INPUT PAGE 11
LINE ID....... s PR b kPR E 4.....004 Bla o arms i o Y P Bos o 5w Biwass e - P 10
448 RY 5 5 2.5 0 0 2 4 5
449 KK TB2
450 KM BASIN TB2
451 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
452 KM L= 2.0 Lca= 0.9 S= 10.2 Kn= .046 LAG= 53.4
453 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
454 BA o v
455 LG 25 .18 8.80 .08 28.0
456 Ul 50. 50. 91. 156. 277 273. 376. 392. 416. 416.
457 Ul 394. 347. 375. 282. 281. 219. 184. 145. 151 102.
458 UI 84. 74. 61. 53. 45. 44. 28. 28. 28. 26.
459 Ul 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.
460 Ul 6. 6. 6. 6. 6. 0. 0. 0. 0. 0.
461 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
462 KK DITB2
463 KM RETRIEVE FLOW WEST ALONG VAN BUREN
464 DR DITB2
465 KK RTDITB
466 KM ROUTE DIVERT TO CPTB2, THROUGH PIPE AND CHANNEL TO 75TH & VAN BUREN
467 KM TYPE A CHANNEL
468 RS 9 -1 0
469 RC .025 .025 .025 5200 .0019
470 RX 0 100 400 500 500.1 600 S00 1000
471 RY 5 4 o | 0 0 1 4 5
472 KK CPTB2
473 KM ADD HYDROGRAPH AT CPTB2 = COMBINE FLOW AT 75TH & VAN BUREN
474 HC 2 2.192
475 KK CPTB2
476 KM DIVERT 25% OF FLOW TO CPTA
477 DT DITA ;
478 DI 0 25 50 75 100 150 200

479 DQ 0 6 13 19 25 38 50




INPUT
LINE

NO.

28

40

480
481
482
483
484
485
486

487
488
489
490
491
492
493
494
495

LINE

496
497
498
499

500
501
502

503
504
505
506
507
508
509
510

(v)

(&%)

535

RERBEER

SEEPRZEEER

RS

" SV

SE
SQ
ZZ

RTBSF2
ROUTE FLOW FROM CPTB2 TO CPSF2 (ALONG 75TH AVENUE) .
TYPE B CHANNEL

4 b 0
s .02 % § 2160 .0023
0 470 476 480 520 524 530 1000
4.7 0 0 1 1 0 0 4.7
SF2
BASIN SF2
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .7 Lca= <3 S= 9.2 Kn= .092 LAG= 49.2
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
<25
.49 +16 9.70 .07 .00
19. 19. 38. 76. 108. 114. 146. 157. 157 153
131. 141. 104. 107. 75. 64. 53. S1. 34. 30.
HEC-1 INPUT
....... 12345678910
23. 21. X7 l6. 11. 11. 11 Wz 2 2.
2. 2. 2 2; 2. - 2 2. 2 2.
2. 2. 2. 2 0. 0. 0 0. 0 0.
0. 0. 0. 0. 0. 0. 0 0. 0. 0.
CPSF2
ADD HYDROGRAPHS AT CPSF2.
3 8.464
RSSF2
STORAGE ROUTING AT CPSF2
3
1 STOR 0 0
6.5 9.6 13.8 18.0 34.2 56.1 84.8

1029.1 1029.37 1029.57 1029.77 1030.27 1030.77 1031.27
0 28.58 140.46 364.83 1847.07 4303.63 7628.27

SCHEMATIC DIAGRAM OF STREAM NETWORK

ROUTING

CONNECTOR

SUBWD

v
v

RTWDXA

‘(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

PAGE 12




145

152

162

165

174
172

177

184

197

204

215

218

227
225

230

237

252
250

255

262

275
273

276

283

286

293

300

314
312

315

322

327
325

330

CPVC

RSVC

CPVC2

RTVCQA

v
RTVDWA
SUBWA
——————— > DIQD
SUBVB
v
v
RTVBVC
SUBVC
——————— > DIVA
SUBUD
simmmm———— > DIUA
CPUD
v
v
RTUDVA
SUBVA
R DIVA
CPVA
v
v
RTDIVA
CPVURAR.: cicisin o wiwime = o ioimis o wiwisnsie = =is
v
v
RSVA
v
v
RTVAUC
SUBUA
cgm=————- DIUA
CPUA
v
v
RTDIUA
CPURL . . ¢ <ivio o = srmiwm
------- > DITB1
CPUA2
\%
v

RTUAUC



337 . . . SUBUC
348 s CPUC .. 0 & « = wisio = & misynio o o mioimie 5 5 3
v
. v
351 s RSUC
v
: v
358 5 RTUCUB
365 . - SUBUB
376 . CPUB.....cccovcnn
v
. A
379 . RSUB
388 5 p S > DIUE
386 8 CPUB1
v
v
391 RUBSF1
400 . . SRS DITB1
398 - . DITB1
403 . . e > DITB2
401 . . DITB1A
406 . . . TB1
417 . COTBl e sascasss
v
s . v
420 : - RTBSF1
427 . . . SF1
439 . CPSFL. . . ccons o paimeissmsin sz a@ds
v
3 v
442 = RSFSF1
449 . . TB2
464 . . . R DITB2
462 . . . DITB2
v
s . - v
465 . . . RTDITB
472 . - CPTB2.. . . «wisie « o =i
477 - . o mim——— > DITA
475 . . CPTB2
v
2 . v
480 - . RTBSF2
487 . E = SF2
500 : CPER2. ocsv s ssmis s aiie s S IR
v
. \'
503 . RSSF2

+*) RUNOFF ALSO COMPUTED AT THIS LOCATION




1.""t"'Q"i""""""""t"'t"'."'

*

+  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUN 1998 .
. VERSION 4.1 *
. .
« RUN DATE 27NOVO0 TIME 11:22:04 *

POt s s s 2 2 2 S A S S 2 2 A2 A A A A S A A0 A0

FILENAME:
DATE:

OCTOBER 19,
100-YR 24-HOUR

TGT24E.DAT
11-13-00

WITH ADDITION OF DIVERT AT PIPE
WITH MODIFICATION TO RSSF2

INC. JOB NO. 00-043

PRECIPITATION.

9 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
! ITIME 1200 STARTING TIME
- NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 1255 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
S22 222 2 2 2 2 5 2 02
. .
503 KK * RSSF2 *
. .
S22 22 2 2 2 2 2 0 00 J
505 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
506 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
507 SV STORAGE 6.5 9.6 13.8 18.0 34.2 56.1
508 SE ELEVATION 1029.10 1029.37  1029.57 1029.77 1030.27  1030.77
509 SQ DISCHARGE 0. 29. 140. 365. 1847. 4304.
LA A
an e rae ces ves
HYDROGRAPH AT STATION  RSSF2
TRANSPOSITION AREA .0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
v (CFS)
+ 1617. 13.58 866. 258. 249. 249.
(INCHES) .951 1.134 1.134 1.134
(AC-FT) 429. 512. 512. 512.

R R R R

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

S s c e e R e A R e L Y

TARGET SW DISTRIBUTION CENTER WATERSHED RAINFALL-RUNOFF MODEL.
HOSKIN ENGINEERING CONSULTANTS,
2000

84.8

1031.27

7628.




&

"+

+

+

+

+

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
(AC-FT) (HR)
32. 13.58 23. ) p & 11.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24 .92-HR
(FEET) (HR)
1030.19 13.58 1029.94 1029.44 1029.43 1029.43
CUMULATIVE AREA = 8.46 SQ MI
*h® & *wk LR 2 LA A
HYDROGRAPH AT STATION RSSF2
TRANSPOSITION AREA 10.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
1447. 13.67 788. 237. 228. 228.
(INCHES) .865 1.040 1.040 1.040
(AC-FT) 391. 469. 469. 469.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
(AC-FT) (HR)
30. 13.67 23 X1. 10. . 10.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
(FEET) (HR)
1030.14 13.67 1029.91 1029.43 1029.42 1029.42
CUMULATIVE AREA = 8.46 SQ MI
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
OPERATION STATION FLOW PEAK
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
SUBWD 329. 12.50 57. 15. 15.
ROUTED TO
RTWDXA 310. 12.75 57. 15. 15.
HYDROGRAPH AT
SUBXA 395. 12.17 60. 18. 18.
2 COMBINED AT
CPXAl 452. 12.50 117. 34. 32.
ROUTED TO
RSXA 445. 12.58 117 34. 32
DIVERSION TO
DIZZ1 0. .00 0. 0. 0
HYDROGRAPH AT
CPZZ1 445. 12.58 117 34. 32.
ROUTED TO
RTXAWC 424. 1317 116. 33 32.
HYDROGRAPH AT
SUBWB 791. 12.42 156. 46. 45.
ROUTED TO
RTWBWC 764. 12.58 156. 46. 45.
HYDROGRAPH AT
SUBWC 609. 12.33 133, 35. 33.
3 COMBINED AT
CPWC 1325. 12.50 379. 113. 109.
ROUTED TO
RSWC 1126.

DIVERSION TO

12.83 372. 104. 100.

BASIN

.37

+37

%25

.62

.62

.62

.62

.62

=167

+.67

.47

MAXIMUM
STAGE

TIME OF
MAX STAGE




HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

CPWC2

RTWCWA

SUBVD

RTVDWA

SUBWA

CPWA

RSWA

DIQD

CPWA2

RTWAVC

SUBVB

RTVBVC

SUBVC

CPVC

RSVC

DIVA

CPVC2

RTVCQA

SUBUD

DIUA

CPUD

RTUDVA

SUBVA

CPVA

RTDIVA

CPVA2

RSVA

RTVAUC

SUBUA

1126.

1091.

826.

730.

868.

1540.

1520.

1520.

1494.

1340.

1195.

683.

2369.

2328.

1698.

1671.

784.

190.

594.

486.

809.

630.

620.

918.

897.

873.

646 .

12.

13.

12

12.

12.

13.

13.

I3

13

12.

13.

12.

13

13.

13.

13.

13.

12.

12

12.

13.

12.

13.

14.

13.

13..

14

12.

83

33

.33

67

17

17

25

.00

.25

58

S8

00

17

42

50

50

50

75

50

50

50

o8

17

50

00

67

83

.42

42

372.

371.

162.

161.

115.

623.

623.

623.

305.

304.

96.

1000.

935.

271.

664 .

656.

162.

40.

122.

122.

121.

271.

266.

485.

483 .

479.

119.

104.

102.

48.

48.

33

181.

180.

180.

178.

84.

83.

30.

288.

262.

78.

184.

183.

43.

11.

32.

32.

39.

78.

77.

148.

142.

139.

33.

100.

99.

47.

46.

32.

174.

173.

173.

172.

81.

80.

28.

277 -

252.

75.

177.

176.

41.

10.

31.

31.

38.

75.

74.

143.

136.

134.

32.

10.

.76
.76
.70
.70
.49
<95
.95‘
<95
<95
.95
.72
.72
.49
.16
.16
.16
.16
.16
.78
.78
.78
.78
.49
.16
.16
27
27
.27

.56

.78




ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

- 2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

RTDIUA

CPUAl

DITB1

CPUA2

RTUAUC

SUBUC

CpUC

RSUC

RTUCUB

SUBUB

CPUB

RSUB

DIUE

CPUB1

RUBSF1

DITBl1

DITB2

DITB1A

TB1

COTB1

RTBSF1

SF1

CPSF1

RSFSF1

DITB2

RTDITB

CPTB2

DITA

86.

646.

128.

399.

636.

1164.

1126.

1119.

182.

1153.

1068.

48.

1020.

1013.

128.

120.

241.

238.

171.

103.

1099.

1090.

620.

120.

99.

630.

153.

14.

12.

12.

12.

12

12.

12.

13.

o L 8

12.

13.

13

13.

13

13

12

12.

12;

12.

12

12.

12

13.

13.

12.

12.

13

32.

12.

67

42

42

42

<92

25

92

00

08

25

08

33

33

.33

.50

.42

33

42

25

.25

83

42

42

58

58

33

17

67

67

38.

150.

30.

119.

105.

663.

660.

659.

29

681.

642.

17.

625.

623.

30.

30.

36.

36.

36.

14.

648.

647.

149.

30.

29.

174.

43.

10.

43.

34.

34.

29.

198.

194.

193.

201.

189.

184.

183.

11.

10.

10.

196.

195.

43.

S1.

13-

10.

42.

33.

33.

28.

191.

187.

186.

194.

182.

178.

176.

10.

10.

10.

189.

188.

42.

49.

12

.78

.48

7.10

.14

7.24

7.24

o 44

.13

8.88

.72




ROUTED TO

RTBSF2
HYDROGRAPH AT
SF2
3 COMBINED AT
CPSF2
ROUTED TO
RSSF2

=%+ NORMAL END OF HEC-1 ***

446.

220.

1494.

1451.

13.

12.

13.

13.

17

58

50

67

130.

44.

79S.

38.

115

243.

237.

37.

11.

234.

228.

2.19

.25

8.46






4

I R R R R N R AN R R R RN N R RN T T AR R TR TN N RN E SRR oW B Y

- FLOOD HYDROGRAPH PACKAGE (HEC-1) = - U.S. ARMY CORPS OF ENGINEERS -
» JUN 1998 = ‘n HYDROLOGIC ENGINEERING CENTER -
. VERSION 4.1 » * 609 SECOND STREET »
= ® & DAVIS, CALIFORNIA 95616 E:
* RUN DATE 27NOVO0 TIME 14:30:00 » * (916) 756-1104 .
- - * -
(222 eSS RS RS ARS 22222222 2 2 AR d sl AR R AR R R RN AR TR R R RE R RN AR AR TR RN RSN R

iz w £ PpoPoSED cOPDITIONS
X X X X X
XXXXXXX XXXX X XXXXX X e
. o 5l 5 724 - Hour-~

XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID s n aie Lo wiwiom s @ > LR B s L . B sames s 6:cwmane i (PP Biiin vos e - S 10

1 iD FILENAME: TGT24P.DAT PROPOSED CONDITIONS
2 ID WITH ADDITION OF DIVERT AT PIPE
3 iDp WITH MODIFICATION TO RSSF2
4 ID TARGET SW DISTRIBUTION CENTER WATERSHED RAINFALL-RUNOFF MODEL.
5 ID HOSKIN ENGINEERING CONSULTANTS, INC. JOB NO. 00-043
6 ID NOVEMBER 22, 2000
7 ID 100-YR 24-HOUR PRECIPITATION.

*DIAGRAM
8 IT 5 1200 300
9 10 S

I b d E R R
10 IN 15
11 JD 3.99 0.01
12 PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026
13 PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060
14 PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105
15 PC -110 .115 .120 .126 <133 .140 .147 .155 .163 «172
16 PC -181 -191 .203 .218 .236 +257 .283 .387 .663 .707
17 PC . 735 .758 .776 .791 .804 .815 .825 .834 .842 -849
18 PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908
19 PC -913 .918 .922 .926 .930 .934 .938 .942 .946 .950
20 PC -953 .956 .959 .962 .965 .968 97X .974 .977 .980
21 PC .983 .986 .989 .992 .995 .998 1.000
22 JD 3.75 10
23 JD 3.63 20
24 JD 3.59 30
25 JD 3.51 40
26 JD 3.47 50
27 JD 3.43 60

LR A A S AR A R A A R R S A R e R R e e e A R R R A R A A AR AR R RS
28 KK SUBWD
29 KM BASIN SUBWD
30 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
31 KM L= .7 Lca= -4 S= 11.1 Kn= .079 LAG= 43.1
32 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
33 BA <37
34 LG .21 +19 6.80 +19 9.00
35 Ul 31. 38. 80. 161. 182. 237, 264. 264. 247. 224.
36 Ul 213. 172. 143. 110. 91. 78. 54. 45. ag. 29
337 UI 28. 18. 18. 18. 6. 4. 4 4. 4. 4
38 U1 4. 4. 4. 4. 4. 4. 4 4. 0. 0
39 Ul 0. 0. 0. 0. 0. 0. 0 0. 0. 0
40 KK RTWDXA
41 KM ROUTE FLOW FROM CPWD TO CPXA (ALONG 27TH AVENUE) .
42 KM TYPE A CHANNEL
43 RS 4 ot 0
44 RC .025 .025 .025 2500 .0016
45 RX 0 100 400 500 500.1 600 900 1000
46 RY S 4 1 -0 0 1 4 S

1 HEC-1 INPUT PAGE 2




LINE

LINE

99
100
101
102
103
104
105
106
107
108
109
110

111
112
113

114
115
116
117
118

ID.cscs-- Lisiw: o o 2rens 2 e sl S 35 s waes s . Bl s 6z soeias s Trose

KK SUBXA

KM BASIN SUBXA

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= .8 Lca= -4 S= 10.5 Kn= .041 LAG=

KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

BA .25

LG -12 =18 9.70 .06 45.00

Ul 39. 128. 247. 312. 310. 271. 200.

Ul 40. 28. 22. 9. 5. 5. 5.

U1 5. 0. 0. 0. 0. 0. 0.

Ul 0. 0. 0. 0. 0. 0. 0.

KK CPXAl

KM ADD HYDROGRAPHS AT CPXA

HC 2

KK RSXA

KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.

KO 5

RS 1 STOR 0 0

sV .01 .07 1.0 5.1 14.0 28.5 50.0

SE 1063.3 1063.5 1063.6 1064.1 1064.6 1065.1 1065.6

SQ 0 15 43 455 1751 3879 6999

KK CpP22z1

KM DIVERT FLOW FROM CPXA SOUTHWARD OVER SPRR

DT DIZZ1

DI 0 0 43 455 1751 3879 6999
0 0 0 0 0 0 0

* SUB-BASIN ZZ1 DOES NOT EXIST

KK RTXAWC

KM ROUTE FLOW FROM CPXA TO CPWC (ALONG SPRR) -

KM TYPE C CHANNEL

RS 9 -1 0

RC .035 .035 .035 5100 .0016

RX 0 20 35 50 50.1 250 450

RY 5 5 2.5 0 0 2 4

KK SUBWB

KM BASIN SUBWB

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.2 Lca= .6 S= 12.0 Kn= .048 LAG=

KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

BA .67

LG .16 .15 9.70 .06 36.00

U1 67. 99. 234. 377. 467. 558. 561.

UI 345 242. 196. 156. 111. 85. 69.

Ul 33. 8. 8. 8. 8. 8. 8.

Ul 8. 8. 8. 0. 0. 0. 0.

UI 0. 0 0 0. 0. 0. 0.

HEC-1 INPUT

IDcwaess Liw o wmceini's 2 anala s Jisnineas Qiivsewe 5 o s mraieis 6l wimve wi e Tes

KK RTWBWC

KM ROUTE FLOW FROM CPWB TO CPWC (ALONG 35TH AVENUE) .

KM TYPE A CHANNEL

RS 3 =& 0

RC .025 .025 .025 2000 .0020

RX 0 100 400 500 500.1 600 900

RY 5 4 1 0 0 1 4

KK SUBWC

KM BASIN SUBWC

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.2 Lca= .6 S= 6.0 Kn= .037 LAG=

KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

BA .47

LG .15 .16 9.70 .06 45.00

Ul 53. 89. 237 320. 422. 443. 412.

Ul 174 147. 93 .- 72. 56. 48. 30.

Ul 7~ A . 7 7 7. P

Ul 0. 0. 0. 0. 0. 0. 0.

uI 0. 0. 0. 0. 0. 0. 0.

KK CPWC

KM ADD HYDROGRAPHS AT CPWC.

HC 3

KK RSWC

KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.

KO 5

RS 1 STOR 0 -0

sV 16.1 27.6 44.0 65.2 90.7 1215 159.6

23.6

129.

79.1
1066.1
11192

11192
44

550

37.2

1000

32.9

386.
30.
7.
0.
0.

206.8

94.

oown

117.4
1066.6
17236

17236
960

488.
40.

296.
16.

263 .7

ocoowunon

165.0
1067.1
25382

25382
3141

248.

o oo

3295




119 SE 1057.1 1057.6 1058.1 1058.6 1059.1 1059.6 1060.1 1060.6 1061.1 1061.6
120 sQ 0 115 608 1579 3086 5253 8972 15024 23745 35057
121 KK  CPWC2

122 KM DIVERT FLOW FROM CPWC TO CPQE

123 DT DIQE

124 DI 0 115 608 1579 3086 5253 8972 15024 23745 35057
125 DQ 0 0 0 0 0 40 951 3350 7104 12173
126 KK RTWCWA

127 KM ROUTE FLOW FROM CPWC TO CPWA (ALONG SPRR) .

128 KM TYPE C CHANNEL

129 RS 9 -1 0

130 RC .035 .035 .035 5200 .0012

131 RX 0 20 35 50 50.1 250 450 550

132 RY 5 5 2.5 0 0 2 4 s

133 KK  SUBVD

134 KM BASIN SUBVD

135 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

136 KM L= 1.2 Lca= .6 S= 9.9 Kn= .044 LAG= 36.5

137 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

138 BA .70

139 LG .15 .16 9.70 .06 38.00

1 HEC-1 INPUT PAGE 4

LINE ) o P Licwm & st - PR Bioimis s 5 5 R B B .-t Bl wis s 8w (- 10
140 U1 70. 106. 257. 396. 506. 591. 591. 522. 526. 375.
141 U1 336. 242. 210. 138. 109. 87. 66. 58. 40. a0.
142 Ul 22. 9. 9. 9. C 9. 9. 9. 9. 9.
143 Ul 9. 9. 0 0. 0. 0. 0. 0. 0. 0.
144 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
145 KK RTVDWA .

146 KM ROUTE FLOW FROM CPVD TO CPWA (ALONG 43RD AVENUE) .

147 KM TYPE B CHANNEL

148 RS 3 -1 0

149 RC .1 .02 i | 2000 .0030

150 RX 0 470 476 480 520 524 530 1000

151 RY 4.7 0 0 1 1 0 0 4.7

152 KK  SUBWA

153 KM  BASIN SUBWA

154 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

155 KM L= 1.1 Lca= .6 S= 9.1 Kn= .025 LAG= 19.6

156 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

157 BA .49

158 LG .22 .17  10.10 .04 28.00

159 03¢ 110. 403. 674. 766. 643. 454. 291. 162. 103. 69.
160 Ul 51. 12. 12. 12. 12- 12. 12. 0. 0. 0.
161 uI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
162 KK CPWA

163 KM ADD HYDROGRAPHS AT CPWA.

164 HC 3

165 KK RSWA

166 KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.

167 KO 5

168 RS i STOR 0 0

169 sv 1.3 1.9 2.4 3.1 4.0 8.5 16.7 29.9 48.5 74.4
170 SE 1050.7 1050.9 1051.1 1051.3 1051.4 1051.9 1052.4 1052.9 1053.4 1053.9
171 SsQ 0 6 35 111, 167 810 2025 3817 6199 9237
172 KK  CPWA2

173 KM DIVERT FLOW FROM CPWA TO CPQD OVER SPRR

174 DT DIQD

175 DI 0 810 9237 10710

176 DQ 0 0 0 63

177 KK RTWAVC

178 KM ROUTE FLOW FROM CPWA TO CPVC (ALONG SPRR) .

179 KM TYPE C CHANNEL

180 RS 8 -1 0

181 RC .035 .035 .035 5000 .0028

182 RX 0 20 35 50 50.1 250 450 550

183 RY 5 5 2.5 0 0 2 4 s

1 HEC-1 INPUT PAGE S

LINE IDss & &aveis . TR > P, B o Bis s o savn s O Blmersr=tse P 4 simeis s (- P - JE— 10
184 KK  SUBVB

185 KM  BASIN SUBVB

186 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

187 KM L= 1.1 Lca= 6 S= 11.8 Kn= .067 LAG= 49.9

188 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN

189 BA 0.72 -

190 LG .37 .09 9.70 .07 17.00




191
192
193
194
195
196

197
198
199
200
201
202
203

204
205
206
207
208
209
210
211
212
213
214

215
216
217

218
219
220
221
222
223
224

225
226
227
228
229

LINE

230
231
232
233
234
235
236

237
238
239
240
241
242
243
244
245
246
247
248
249

250
251
252
253
254

255
256
257
258
259

261

262
263
264
265

U1
UI
Ul
Ul
Ul
Ul

ZRABEEE

SEPZFFER

KK
KM
DT
DI

SSESSShE33388 "ZRBRRER 3

BE3Z&

RS
RC

2%

22237

2 e e e R R e R S RS AR AR S 0 A A A AR At

106. 106. 212. 414. 612. 633. 818.
742. 779. 645. 59S. 468. 385. 307.
141. 129. 97.. 97 69. 60. 60.
13. 13 13 13. 13 13 13
13. 13. 13 13. 0 0 0
0 0 0 0. 0 0 0
RTVBVC

ROUTE FLOW FROM CPVB TO CPVC (ALONG 51ST AVENUE) .
TYPE B CHANNEL

4 =1 0
=1 .02 -1 2400 .0017
0 470 476 480 520 524 530
4.7 0 0 1 1 0 0
SUBVC

BASIN SUBVC
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 1.1 Lca= -5 S= 8.5 Kn= .028 LAG=
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
49
+15 .17 8.80 .07 44.00
77. 268. 466 . 588. 524. 431. 285.
52. 40. 12. 9. 9. 9. 9.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
CPVC
ADD HYDROGRAPHS AT CPVC.
3
RSVC
MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.
5
1 STOR 0 0
49 59 70 83 97 113 149
1051.0 1051.2 1051.4 1051.6 1051.8 1052.0 1052.4
9 129 425 944 1729 2822 6117
CPVC2
DIVERT FLOW FROM CPVC TO CPVA OVER S51lst AVE.
DIVA
0 9 654 2822 7159
0 4 214 753 1814
HEC-1 INPUT
sesmae L5 woain 5008 255 samss . S 4...000- Sessaans 6o = 5 wiarmis i 2
RTVCQA
ROUTE FLOW FROM CPVC TO CPQA (ALONG SPRR) .
TYPE B CHANNEL
3 =1 0
% | .02 .1 2000 .003
0 470 476 480 520 524 530
4.7 0 0 1 1 0 0

SUBUD
BASIN SUBUD
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 1.3 Lca= .6 S= 20.0 Kn= .060 LAG=
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
.78
37 11 9.70 .06 11.00
64. 73. 155. 302. 366. 470. 532.
488. 336. 346. 248. 18S. 195. 122.
S8. 52. 36. 36. 36. 13 8
8. 8. 8. 8. 8. 8. 8.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0 0.
CPUD
DIVERT 25% OF FLOW FROM CPUD TO CPUA.
DIUA
0 25 S0 75 100 150 200
0 6 13 19 25 38 50
RTUDVA

ROUTE FLOW FROM CPUD TO CPVA (ALONG 59TH AVENUE) .
TYPE B CHANNEL

4 -1 0
.1 .02 e & 2600 .0018
0 470 476 480 520 524 530
4.7 0 0 1 1 0 0
SUBVA

BASIN SUBVA
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
Lca= +5 S= 8.5 Kn=

L= 1.1 .029 LAG=

891.

1000

21.6

190.

170
1052.6
8287

1000
4.7

44.7

538.
103.

oo m

22.3

891.
201.

111.

192
1052.8
10832

532.

[« BNy .]

888.
b iy & I8
23
13.

cooown

216
1053.0
13747

PAGE

P 2 s e e s R R R S R R R R A A R A A A A

448.

oo m




266 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
267 BA .49
268 LG .09 .15 8.40 .10 60.00
269 Ul 87. 291. 531. 681. 622. 522. 375. 246. 143. 97.
270 U1l 70. 46. 28. 10. 10. 10. 10. 10. 10. 0.
271 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
272 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
HEC-1 INPUT PAGE 7
LINE ID: s 5 - IR - S  TIRENCRg y P Biaars 5w 6l = ausizsls L . Bl & 5 635 (- T 10
273 KK CPVA
274 KM RETURN DIVERT FROM CPVC
275 DR DIVA
276 KK RTDIVA
277 KM ROUTE DIVERT TO CPVA
278 KM TYPE C CHANNEL
279 RS 9 -1 0
280 RC .035 .035 .035 5200 .0015
281 RX 0 20 35 50 50.1 250 450 550
282 RY 5 s 2.5 0 0 2 4 ’ 5
283 KK  CPVA2
284 KM ADD HYDROGRAPHS AT CPVA.
285 HC 3 HC
286 KK RSVA
287 KM MODIFIED PULS ROUTING THROUGH PONDING BEHIND SPRR.
i 288 KO ]
289 RS 1 STOR 0 0
290 sv 10.3 13.3 15.6 23.9 34.6 48.9 67.7 90.8 118.6 140.8
291 SE 1044.2 1044.3 1044.5 1045.0 1045.5 1046.0 1046.5 1047.0 1047.5 1047.8
292 sQ 0 4 70 593 1618 3189 6809 12640 20432 26055
293 KK RTVAUC
294 KM ROUTE FLOW FROM CPVA TO CPUC
295 KM TYPE C FLOW
296 RS 9 -1 0
297 RC .035 .035 .035 5200 .0012
298 RX 0 20 3s 50 50.1 250 450 550
299 RY 5 s 2.5 0 0 2 4 5
* tﬁ..'t'ti'."ﬁ"t.""tt"ttt"i""t."'t't't't'Q'tt't"tt'.tﬁ'tt'.".tt"

300 KK  SUBUA
301 KM  BASIN SUBUA
302 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
303 KM L= 1.2 Lca= 6 S= 14.9 Kn= .049 LAG= 36.7
304 KM AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
305 BA .56
306 LG .24 .16 9.70 .06 20.00
307 1054 56. 84. 203. 316. 400. 471. 471. 419. 419. 302.
308 Ul 275. 196. 166. 116. 88. 69. 54. 48. 32. 32.
309 Ul 21. 7' T 7. 7. % 7 7. 7. 7
310 Ul 7. 7. 0. 0. 0. 0. 0 0. 0. 0
311 Ul 0. 0. 0. 0. 0. 0. 0 0. 0. 0
312 KK CPUA
313 KM RETURN DIVERT FROM CPUD
314 DR DIUA

| HEC-1 INPUT PAGE 8
LINE 3 DTN, Liomsass 2 s 55 maw s oo n aosre " B s, 5 5 O L . [- D I 10
315 KK RTDIUA
316 KM ROUTE DIVERT TO CPUA
317 KM TYPE B CHANNEL
318 RS 8 -1 0
319 RC <1 .02 .1 5000 .0014
320 RX 0 470 476 480 520 524 530 1000
321 RY 4.7 0 0 1 1 0 0 4.7
322 KK CPUAl
323 KM ADD HYDROGRAPHS AT CPUA
324 HC 2 1.334
325 KK  CPUA2
326 KM DIVERT 20% OF FLOW FROM CPUA TO CPTB
327 DT DITB1
328 DI 0 25 50 75 100 150 200

3 329 DQ 0 s 10 15 20 30 40

}
130 KK RTUAUC
331 KM ROUTE FLOW FROM CPUA TO CPUC (ALONG 67TH AVENUE) .
332 KM TYPE B CHANNEL
333 RS 4 -1 0
334 RC <1 .02 J 2400 .0017

335 RX 0 470 476 480 520 524 530 1000 '




336

337
338
339
340
341
342
343
344
345
346
347

348
349
350

351
352
353
354
355
356
357

LINE

358
359
360
361
362
363
364

365
366
367
368
369
370
371
372
373
374
375

376
377
378

379
380
381
382
383
384
385

386
387
388
389
390

393
392
393
394
395
396
397

398

399
400

LINE

401
402
403
404
405

el
=<

SSEEEPREFER

2xRngER

EPREERR

Ul

-

AR&

BER

RS

SE
SQ

BE88%

n2%%

RC

RY

2%

ID

S2%

DI

SUBUC
BASIN SUBUC
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.0 Leca= .5 S= 12.7 Kn= .044 LAG= 30.5
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
.48
.26 .15 9.70 .06  22.00
59. 114. 300. 386. 475. 492. 418. 384. 304. 206.
170. 105. 8l1. 61. 50. 33. 33. 9 s s
7. 7 7. 7. 2: s 7. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
CPUC
ADDHYDROGRAPHS AT CPUC
3 7.101
RSUC
ROUTE FLOW FROM CPUC TO CPUB OVER 67th AVE.
5
1 STOR 0 0 :
4.8 6.9 9.9 19.0 33.0 52.6 77.4 108.7 148.6 172.0
1036.2 1036.3 1036.5 1037.0 1037.5 1038.0 1038.5 1039.0 1039.5 1040.0
0 5 77 789 2369 4778 8161 12516 18033 23378
HEC-1 INPUT
....... PO SRR ORI - BRI -pe, SPRPPR SEPETES R T
RTUCUB
ROUTE FLOW FROM CPUC TO CPUB
TYPE C CHANNEL
2 -1 0
.035 .035 .035  -1400  .0043
0 20 35 50 50.1 250 450 550
5 5 2.5 0 0 2 4 5
SUBUB
BASIN SUBUB
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .8 Lca= .4 S= 16.2 Kn= .048 LAG= 30.3
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
.14
.22 .14 8.80 .08 23.00
17. 335 86. 110. 136. 140. 119. 107. 85 58.
47. 29. 23 17. 14. 9. 9. 2. 25 25
2. 2 2. 2. 2. 2. 2. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. o 0.
CPUB
ADD HYDROGRAPHS AT CPUB
2
RSUB
STORAGE ROUTING AT CPUB (69TH AVE.)
5
1 STOR 0 0
18 28 41 59 82 108
1035.5 1036.0 1036.5 1037.0 1037.5 1038
1 85 494 1710 4700 9466
CPUB1
DIVERT FLOW FROM CPUB TO CPUE OVER SPRR.
DIUE
0 1.2 85.4 493.7 1710.3 4699.8 9465.7
0 0 0 0 101.6 B887.6 2402.3
RUBSF1
ROUTE FLOW FROM CPUB TO CPSF1
TYPE C CHANNEL
5 -1 0
.035 .035 .035 1373 .0007
0 20 35 50 50.1 250 450 550
5 5 245 0 0 2 4 5
DITB1
RETRIEVE FLOW ALONG VAN BUREN
DITB1
HEC-1 INPUT
....... N R T SR S S, PR  SPREEEES R

DITB1A
FIRST 120 CFS FLOWS WEST WITHIN PIPE AND STREET
DITB2
0 120 1000 © 5000
0 120 120 120
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406
407
408
409
410
411
412
413
414
415
416

417
418
419

420
421
422
423
424
425
426

427
428
429
430
431
432
433
434
435
436
437
438

439
440
441

442
443
444
445
446
447

LINE

448

449
450
451
452
453
454
455
456
457
458
459
460
461

462
463
464

465
466
467
468
469
470
471

472
473
474

475
476
477
478
479

KM
HC

ZRRBRER

TB1
BASIN TBl
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 0.7 Lca= .4 S= 10.2 Kn= .046 LAG=
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
e
21 «19) 8.80 .07 28.00
23 54. 126. 172. 191 173. 156.
39. 28. 21. 15. 13. S: 3
3. 3 B 3. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
COTB1
COMBINE TB1 AND EXCESS FLOW ALONG VAN BUREN
2
RTBSF1
ROUTE FLOW FROM CPTBl1 TO CPSF1
TYPE C CHANNEL
) -1 0
.035 .035 .035 2814 .0007
0 20 35 50 50.1 250 450
5 5 2.5 0 0 2 4
* ."".".""""ﬁ"",t""ﬁ'.."'."'.
SF1
BASIN SF1
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 0.5 Lca= . S= 9.2 Kn= .100 LAG=
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
13
.50 A5 9.70 .07 .00
10. 10. 22 44. 57.. 71 15
11. 9 8. 6. 6. 6. 2
1. s 1% 5 15 1. 1. 1 Ls
1. 1. 0. 0. 0. 0. 0
0. 0 0 0 0 0. 0.
CPSF1
ADD HYDROGRAPH AT CPSF1
3
RSFSF1
ROUTE FLOW FROM CPSF1 TO CPSF2
TYPE C CHANNEL
5 -1 0
035 .035 035 1427 .0007
0 20 35 S0 50.1 250 450
HEC-1 INPUT
P LenssEED Lsw s s ans 3o wwass Boowoaae Bt a s iile Biiois o m e i
5 S 2:5 0 0 2 4
TB2
BASIN TB2
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 2.0 Lcas= 0.9 S= 10.2 Kn= .046 LAG=
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
S )
=25 .18 8.80 .08 28.0
50. 50. 91. 156. 277. 273 376
394. 347. 375. 282. 281. 219. 184.
84. 74. 61. S3. 45. 44. 28.
6. 6. 6. 6. 6. 6. 8=
6. 6. 6. 6. 6. 0. 0.
0. 0is 0. 0. 0. 0. 0.
DITB2
RETRIEVE FLOW WEST ALONG VAN BUREN
DITB2
RTDITB

hEER

RC

RY

528

BRH3ER

27.2

550

46.9

OO HKFW

550

COoOKrKHW

416.

oo rHrW0n

PAGE 11

416.
102.
26.

ROUTE DIVERT TO CPTB2, THROUGH PIPE AND CHANNEL TO 75TH & VAN BUREN

TYPE A CHANNEL

1000

9 -1 0
.025 .025 .025 5200 .0019
0 100 400 500 500.1 600 900
5 4 1 0 0 1 4
CPTB2
ADD HYDROGRAPH AT CPTB2 = COMBINE FLOW AT 75TH & VAN BUREN
2 2.192
CPTB2
DIVERT 25% OF FLOW TO CPTA
DITA
0 25 " 50 75 100 150 200
0 6 13 19 25 38 50



INPUT
LINE

NO.

28

40

47

58

61

70
68

73

80

480
481
482
483
484
485
486

487
488
489
490
491
492
493
494

LINE

495

496
497
498
499
500
501
502
503
504

505
506
507
508
509
510
511

512
513
514

515
516
517
518
519
520
521

522

KK RTBSF2

*2EARER

EPRREEE

Ul

-
o

L=
=]

R R R R R R

Ul

KX
KM
KO
RS
SA
SE
sSQ

*

KK
KM
HC
*

KK
KM
KO
RS
SA
SE
SQ
*

2z

ROUTE FLOW FROM CPTB2 TO CPSF2 (ALONG 7STH AVENUE) .
TYPE B CHANNEL

4 =X 0

o ! .02 .1 2160 .0023

0 470 476 480 520 524 530 1000
4.7 0 0 1 1 0 0 4.7

BEGIN CHANGES 11-21-00

SF2B
BASIN SF2B
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .5 Lca= «3 S= 5.9 Kn= .020 LAG= 9.3
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
0.11
0.15 0.15 9.70 0.07 50.00
124 336 234 88 33 9 5 5 0
HEC-1 INPUT
..... 123456789
0 0 0 0 0 0 0 0 0
SF2A
BASIN SF2A
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= .6 Lca= <2 S= 5.9 Kn= .020 LAG= 9.6
AGRICULTURAL S-GRAPH WAS USED FOR THIS BASIN
0.14
0.15 0.15 9.70 0.07 80.00
154 426 314 124 47 16 i 2 0
0 0 0 0 0 0 0 0 0
RSSF2A
RETENTION STORAGE AT SF2A, RETENTION BASINS 1,2,3
3
1 STOR 0 0
5.57 6.03 6.50 6.98 6.56 8.03 12.56 20.42 28.51
0 1 2 3 4 S 6 7 8
0 0 0 0 0 0 0 0 0
CPSF2B
ADD HYDROGRAPES AT CPSF2B
4 8.464
RSSF2B
RETENTION STORAGE AT CPSF2B, RETENTION BASIN 4
3
j A STOR 0 0
1.10 8.75 14.39 15.08 26.14 28.46 37.36
26 27 28 29 30 33 32
0 0 0 0 861.51 5728.16 14050.2

END CHANGES 11-21-00

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

SUBWD
v

\Y
RTWDXA

CPXAl

RSXA

CPZZ1

RTXAWC

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW
SUBXA
> D1zz1
SUBWB
A

v

37.89

300
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92

99

111

114

123
121

126

133

145

152

162

165

174
172

177

184

197

204

215

218

227
225

230

237

252
250

255

262

275
273

276

283

286

CPWA

RSWA

CPWA2

RTWAVC

CPVC

RSVC

CPVC2

RTVCQA

RTWBWC

SUBVD

SUBWC

RTVDWA

SUBVB

RTVBVC

SUBUD

SUBWA

DIQD

SUBVC

DIVA

R > DIUA

CPUD

RTUDVA

CPVA2

RTVAUC

SUBVA

DIVA



300

314
312

315

322

327
325

330

337

348

351

358

365

376

379

388
386

400
398

403
401

406

417

420

427

439

442

SUBUA

iemmmmm - DIUA
CPUA
v
v
RTDIUA
CPUAL: - 5 5:misis o &
------- > DITBl
CPUA2
v
v
RTUAUC
SUBUC
CPUC. « eetvenmaanncncancnnss
v
v
RSUC
v
v
RTUCUB
SUBUB
CPUBS - mce s & w55 4 »
v
v
RSUB
R > DIUE
CPUB1
v
v
RUBSF1
i DITB1
DITB1
R >  DITB2
DITB1A
TB1
COTBL: & 5 s s smei
v
v
RTBSF1
SF1
CRBRLL. < vrvivie o o siots e BEE a3
v
v

RSFSF1




475 - - CPTB2
v
s . v
480 . . RTBSF2
487 . . - SF2B
496 - - - . SF2A
v
- ¥ . . v
505 - . . . RSSF2A
512 . CPSF2B..ccvececnmsoconccancnssssomssnsances
v
. v
515 . RSSF2B
(*#**) RUNOFF ALSO COMPUTED AT THIS LOCATION
1--"¢"-a".c~'-ata'qt't-'-nt'ﬁit-"atﬁag P S s e s e e R RS A A R A A A
* * o -
i g FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF ENGINEERS b
» JUN 1998 2 % HYDROLOGIC ENGINEERING CENTER =
* VERSION 4.1 ® - 609 SECOND STREET s
* * - DAVIS, CALIFORNIA 95616 &
* RUN DATE 27NOV0O0 TIME 14:30:00 * * (916) 756-1104 &
- * * *
PO 222 e s 22 A2 R A S A S A A A A S A A A A 0 B E e s e e e R R
FILENAME: TGT24P .DAT PROPOSED CONDITIONS
WITH ADDITION OF DIVERT AT PIPE
WITH MODIFICATION TO RSSF2
TARGET SW DISTRIBUTION CENTER WATERSHED RAINFALL-RUNOFF MODEL.
HOSKIN ENGINEERING CONSULTANTS, INC. JOB NO. 00-043
NOVEMBER 22, 2000
100-YR 24-HOUR PRECIPITATION.

9 IO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 1200 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 1255 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
S22 22222 2 2 2 2 24
. .
505 KK * RSSF2A *
- .
PSS 22222 2 2 2 2 2 2 2 J
507 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

508 RS STORAGE ROUTING
\ NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT

509 SA AREA 5.6 6.0 6.5 740 6.6 8.0 12.6 20.4 28.5




510 SE ELEVATION .00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
9.00
511 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 0. 0.
,00.
LA A
COMPUTED STORAGE-ELEVATION DATA
STORAGE .00 5.80 12.06 18.80 25.57 32.85 43.06 59.39 83.75 116.84
ELEVATION .00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
-k h LA Al L2 Al *wk LA A
HYDROGRAPH AT STATION RSSF2A
TRANSPOSITION AREA .0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6 -HR 24-HR 72-HR 24 .92-HR
& (CFS) (HR)
(CFS)
+ 0 00 0- 0. 0. 0.
(INCHES) .000 .000 .000 .000
(AC-FT) 0. 0. 0. 0.
PEAK STORAGE TIME n MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
27 24.50 26. 14. 14. 14.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
- (FEET) (HR)
4.18 24.67 4.09 227 2.19 2.19
CUMULATIVE AREA = .14 SQ MI
- w kR * ke ® *kh *x
HYDROGRAPH AT STATION RSSF2A
TRANSPOSITION AREA 10.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFS)
+ 0 00 (s 78 0. 0. 0.
(INCHES) .000 .000 .000 .000
(AC-FT) 0. 0. 0. 0.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
25. 24.50 25.. 18. 13, 13.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+ (FEET) (HR)
3.94 24.67 3.85 2.14 2.06 2.06
CUMULATIVE AREA = .14 SQ MI
S 2222 22 22 2 22 2 d
* *
515 KK & RSSF2B *
- *
'S 22222222 2 2 2 23
517 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
N\
518 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION

X ’ .00 WORKING R AND D COEFFICIENT

519 SA AREA 1.1 8.8 14.4 151 26.1 28.5 37.4




520 SE ELEVATION 26.00 27.00 28.00 29.00 30.00 31.00 32.00
521 SQ DISCHARGE 0. 0. 0. 0. 862. 5728. 14050.
LA A
COMPUTED STORAGE-ELEVATION DATA
STORAGE .00 4.32 15.77 30.50 50.86 78.15 110.96
ELEVATION 26.00 27.00 28.00 29.00 30.00 31.00 32.00
LA A LA RS - hw *hw R *
HYDROGRAPH AT STATION RSSF2B
TRANSPOSITION AREA .0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
- (CFS) (HR)
(CFS)
+ 1594. 13.58 832. 245. 236. 236.
(INCHES) .914 1.075 1.075 1.075
(AC-FT) 413. 485. 485. 485.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
55. 13.58 48. 23. 22 22!,
PEAK STAGE TIME MAXIMUM AVERAGE STAGE ;
6-HR 24-HR 72-HR 24.92-HR 2
+ (FEET) (HR)
30.15 13.58 29.83 28.20 28.12 28.12
CUMULATIVE AREA = 8.46 SQ MI
e xw wxw e e
HYDROGRAPH AT STATION RSSF2B
TRANSPOSITION AREA 10.0 SQ MI
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
+ 1428. 13.58 756. 224. 215 215.
(INCHES) .831 .982 .982 .982
(AC-FT) 375. 443. 443. 443.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
54. 13.58 47. 23 22 22.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+ (FEET) (HR)
30.12 13.58 29.79 28.17 28.09 28.09
CUMULATIVE AREA = 8.46 SQ MI
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
- 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
- SUBWD 329. 12.50 57 15. 1S =37
ROUTED TO
+ RTWDXA 310. 12.75 57. 1s. 1s. i 1
HYDROGRAPH AT
+ SUBXA 395. 12177 60. 18. 18. .25
2 COMBINED AT
CPXAl 452. 12.50 117 34. 32. .62
ROUTED TO
+ RSXA 445. 12.58 119. 34. 32. .62

DIVERSION TO




HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

Cpzz1

RTXAWC

SUBWB

RTWBWC

SUBWC

CPWC

RSWC

DIQE

CPWC2

RTWCWA

SUBVD

RTVDWA

SUBWA

CPWA

RSWA

DIQD

CPWA2

RTWAVC

SUBVB

RTVBVC

SUBVC

CpPVC

RSVC

DIVA

CpPVC2

RTVCQA

SUBUD

DIUA

CPUD

445.

424.

791.

764.

609.

132s.

1126.

1126.

1091.

826.

730.

868.

1540.

1520.

1520.

1494.

1340.

1195.

683.

2369.

2328.

630.

1698.

1671.

190.

594.

12

13

12

12.

12.

12.

12.

12.

13.

12.

12.

12.

13.

13.

13

13

12.

13.

12.

13.

13

13.

13.

13

12.

12.

12.

58

17

.42

58

33

50

83

.00

83

33

33

67

17

17

25

.00

25

.58

58

00

17

42

.50

50

50

.75

50

50

50

117.

116.

156.

156.

113

379.

372.

372.

an.

162.

161.

115.

623.

623.

623.

622.

305.

304.

96.

1000.

935.

271.

664 .

656.

162.

40.

122.

34.

33.

46.

'46.

35.

113.

104.

104.

102.

48.

48.

33.

181.

180.

180.

178.

84.

83.

30.

288.

262.

78.

184.

183.

43.

11.

32

32

32.

45.

45.

a3.

109.

100.

100.

99.

47.

46.

32.

174.

173

173.

192.

81.

80.

28.

2715

252.

75.

177.

176.

41.

10.

31.

31.

.62

.62

.67

.67

.47

.70

.70

.49

. 72

.72

.49

.78

.78

T8

.78




HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

SUBVA

CPVA

RTDIVA

CPVA2

RSVA

RTVAUC

SUBUA

CPUA

RTDIUA

CPUAl

DITB1

CPUA2

RTUAUC

SUBUC

CPUC

RSUC

RTUCUB

SUBUB

CPUB

RSUB

DIUE

CPUB1

RUBSF1

DITB1

DITB2

DITB1A

TB1

COTB1

RTBSF1

SF1

809.

630.

620.

918.

897.

873.

646.

190.

86.

646.

128.

513.

399.

636.

1164.

1126.

1119.

182.

1153.

1068.

48.

1020.

1013.

128.

120.

241.

171

12.

13.

14.

13.

13.

14.

12.

12.

14.

12.

12.

12.

12.

12.

13.

13.

12.

13.

13.

13.

13.

13.

12

12.

12.

12.

12.

12

12.

17

50

00

67

83

42

42

50

67

42

42

.42

92

25

92

00

08

25

08

33

33

33

50

42

33

42

25

25

a3

42

121. 39.
271. 78.
266. T
485. 148.
483. 142.
479. 139.
119. 33.
40. 11.:
38. 10.
150. 43.
30. 9.
119. 34.
117. 34.
105. 29
663. 198.
660. 194.
659. 193.
29. 8
681. 201.
642. 189
17. 4.
625. 184.
623. 183.
30. 9.
30. 8.

0. 0
36. 11.
36. 10.
36. 10.
14. 3

38.

7S.

74.

143.

136.

3a.

10.

10.

42.

33.

33.

28.

191.

187.

186.

194.

182.

178.

176.

10.

10.

10.

.49

4.16

.56
.78

.78

.48

.14

7.24

7.24

.17

1.50

+13



3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

4 COMBINED AT

ROUTED TO

*=++ NORMAL END OF HEC-1
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Existing Channel North of Van Buren
Plotted Curves for Irregular Channel

Project Description

Project File

g:Yiledin00\00-043 target s.w. dist.center\hydro\flowmaster\existnvb.fm2

Worksheet Channel A - North of Van Buren
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge '
Constant Data
Channel Slope 0.001000 ft/ft
Input Data
. Minimum Maximum Increment
Water Surface Elevation 0.00 3.50 0.10 ft

Discharge vs Water Surface Elevation
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Existing Channel South of Van Buren

Plotted Curves for Irregular Channel

Project Description

Project File
Worksheet

g:\filedir\00\00-043 target s.w. dist.center\hydro\flowmaster\existsvb.fm2

Channel B - South of Van Buren
Irregular Channel
Manning's Formula

Discharge

Flow Element

Method
Solve For

Constant Data

0.002000 ft/ft

Channel Slope

Input Data

Increment

Maximum
1,034.00

Minimum
1,029.00

0.50 ft

Water Surface Elevation

Discharge vs Water Surface Elevation
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PIRE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
‘ PIFES S.0F vA™ BureEN,

October 19, 2000 EAsT ofF PRoPERTY

PROGRAM INPUT DATA

DESCRIPTION VALUE
Calkvert DiaMeter (Fr) ceocenimma sisionssnons enssseessisnsssseins 5.0
FHWA. Chart NUMDET. . o & s s sieimions o 9isisise s ssismeaieosssss L e e & weis e 1

FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value)........coeeeeeenn. 0.011
Entrance Loss Coefficient of Culvert Opening..........c...... 0.5
Culvert Tength (ft) cisvssiasss S5, Bk 8 3 B Jim e A S 437.0
Invert Elevation at Downstream end of Culvert (ft).......... 1,029.5
Invert Elevation at Upstream end of Culvert (ft)............ 1,030.5
Culvert S1ope (FB/EE) cecsscnmwasonsanusnssosessisssesesessessn 0.0023
Starting Flow Rate (CLS) cisnssvicssnissnsssassins daseessnises 1.0
Incremental Flow Rate (CLS)esssvssssssncnssamnssnasssonassens 110
Ending Flow Rate (cfs)...... ST e le s i T R R e ST e R R R el 221.0
Sstarting Tailwater Depth (EC)...icsusnmsusmsesnsmanes e ssioss 0.27
EFncremental Tailwater Depth (ft)seccsemssccossesasssomssasnas 0.68
Ending Tailwater Depth (ft)..cccsssisssaisnsssnsasmaasvnassss 13.87

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
’(cfs) (fx) Control Control (ft) (fr) (ft) (fps)
0 0.27 0.36 0.4 0.29 0.27 0.27 2.42
12.0 0.95 1.28 1.44 0.96 0.95 0.95 4.62
23.0 1.63 1.81 2.03 1.34 1.33 1.63 4.14
34.0 2.31 2.24 2.5 1.63 1:62 2:31 3.83
45.0 2.99 2.62 2.87 1.9 1.88 2.99 3.67
56.0 3.67 2.97 3.35 2.14 2.1 3.67 3.63
67.0 4.35 3.31 3.96 2.37 2,31 4 .35 3.69
78.0 5.03 3.63 4.68 2.59 2.5 5.0 3.97
89.0 5. 7L 3.95 5.55 2.8 2.68 5.0 4.53
~—>»100.0 6.39 4.26 6.46 3.02 2.85 5:i0 5. 09—
1110 7:07 4.57 7.38 3.24 3.01 5::0 5.65
122.0 7:75 4.88 8.34 3.47 3.16 5.0 6.21
133.:0 8.43 5.2 9.32 12 3.3 5.0 6.77
144.0 9.11 5.51 10.32 4.0 3.44 5.0 7.33
185.0 9.79 5.87 11.35 4.39 3.57 5.0 7.89
166.0 10.47 6.32 12.41 5.0 3.69 5.0 8.45
177.0 11.1S 6.58 13.49 5.0 3.81 5.0 9..01
188.0 11.83 6.99 14.6 5.0 3.92 5.0 9.57
199.0 12.51 7.43 15.73 5.0 4.03 5.0 10.13
210.0 13.19 7.9 16.89 5.0 4.13 5.0 10.7
221.0 3.87 8.3 18.08 5.0 4.22 5.0 13.26

HYDROCALC Hydraulics for Windows, Version 1.0 Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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PROPOSED CHANNELS




TARGET 00-042
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100-Year, 24-Hour
Plotted Curves for Irregular Channel

Project Description

Project File g:\filedin00\00-043~1.cen\hydro\flowma~1\propchnl.fm2
Worksheet North Proposed Channel, Section A-A

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Constant Data
Channel Slope 0.002400 ft/ft

Input Data
Minimum Maximum Increment
Discharge 120.00 446.00 20.00 cfs
Water Elevation vs Discharge
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03:58:25 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




100-Year, 24-Hour
Cross Section for Irregular Channel

Project Description

Project File

g:\filedin00\00-043~1.cen\hydro\flowma~1\propchnl.fm2
North Proposed Channel, Section A-A

Irregular Channel

Worksheet

Flow Element
Method

's Formula

Water Elevation

Manning

Solve For

Section Data

0.020

Witd. Mannings Coefficient

Channel Slope

0.002400 f/ft

1,034.98

ft

Water Surface Elevation

Discharge

cfs

446.00
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Page 1 of 1

(203) 755-1666

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708
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100-Year, 24-Hour
Plotted Curves for Irregular Channel

Project Description

Project File g:\filedin\00\00-043~1.cen\hydro\flowma~1\propchnl.fm2
Worksheet North Proposed Channel, Section B-B

Flow Element Irregular Channel

Method Manning's Formula

Solve For ‘ Water Elevation

Constant Data
Channel Slope 0.002100 ft/ft

Input Data

Minimum Maximum Increment
Discharge 120.00 446.00 20.00 cfs

Water Elevation vs Discharge
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100-Year, 24-Hour
Cross Section for Irregular Channel

Project Description

Project File g:\filedin00\00-043~1.cen\hydro\flowma~1\propchnl.fm2
Worksheet North Proposed Channel, Section B-B

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.020
Channel Slope 0.002100 ft/ft
Water Surface Elevation 1,031.15 ft
Discharge 446.00 cfs
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100-Year, 24-Hour
Cross Section for Irregular Channel

Project Description

Project File

g:\filedin00\00-043~1.cen\hydro\flowma~1\propchnl.fm2

West Proposed Channel, Section C-C

Irregular Channel
Manning's Formula

Water Elevation

Worksheet

Flow Element
Method

Solve For

Section Data

0.020

Witd. Mannings Coefficient

Channel Slope

0.002000 ft/ft

ft

1,029.79

Water Surface Elevation
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TRAPEZOIDAL CHANNEL ANALYSIS };ZOPD.SéD

‘ STANDARD STEP WATER SURFACE PROFILE COMPUTATION EASfWA/A]éL

December 7, 2000

PROGRAM INPUT DATA

DESCRIPTION VALUE
Elow: Rate: (CES)isussusssacinns e sinsiessssessingentseassisanssss 450.0
Bhannel Bottom Slope {fL/EE).ciicccoccccnnocsossssacssnssossos 0.002
Manning's Roughness Coefficient (n-value)........ceceeeeeeann 0.016
Channel Left Side Slope (horizontal/vertical)............... 1.0
Channel Right Side Slope (horizontal/vertical).............. 1.0
Channel Bottom Width (FE)..vsovesveanssmmsssmess I YA B BranEihers 30.0
Flow-Line Elevation at Starting Station (ft)................ 1,026.5
Water Surface Elevation at Starting Station (ft)............ 1,032.45
Starting Chanriel Station () :icsssnccsassssnsanmesvmasnasass 0.0
Ending Channel SEation: (EL) .. eeeseeoonecionsnsionsssesseonesse 1,500.0
@hiannel Length (LL) cessasveFasos et estse oy ussssessiss s 100.0

Normal Depth (L) iccscnoinpnwasmanosmesssEs s oo s ssssesssssss 2.17
Critical Depth (Et)svevsswssssisnwnascomascosdessssnessssises 1.87
Channel Flow-Line WS Channel Flow Flow Velocity EGL
Station Elevation Elevation Depth Area Velocity Head Slope
(ft) (ft) (Et) (ft) (sq ft) (fps) (ft) (ft/ft)
0.0 1,026.5 1,032.45 5.95 213.9 2.1 0.069 0.000068
‘100.0 1,026.7 1,032.45 5.75 205.63 2.19 0.074 0.000076
J200.0 1,026.9 1,032.45 5.55 197.44 2.28 0.081 0.000086
300.0 1,027.1 1,032.46 5.36 189.35 2.:38 0.088 0.000097
400.0 1,027.3 1,032.46 5.16 181.35 2.48 0.096 0.00011
500.0 140275 1,032.46 4.96 173.44 2:59 0.105 0.000125
600.0 1;027.3 1,032.46 4.76 165.63 2,72 0.115 0.000144
700.0 1;027.9 1,032.47 4.57 157.93 2.85 0.126 0.000166
800.0 1,028.1 1,032.47 4.37 150,33 2.99 0.139 0.000192
900.0 1,028.3 1,032.48 4.18 142.85 3.15 0.154 0.000224
1,000.0 1,028.5 1,032.49 3.99 135.49 3.32 0.171 0.000262
1,100.0 1,028.7 1,032.5 3.8 128.26 3.51 0.191 0.000309
1,200.0 1,028.9 1,032.51 3.61 121.19 3.71 0.214 0.000367
1,300.0 1,029.1 1,032.52 3.42 114.29 3.94 0.241 0.000438
1,400.0 1,029.3 1,032.54 3.24 107-6 4.18 0.272 0.000527
1::500.0 1,029.5 1,032.56 3.06 101.16 4.45 0.308 0.000636

HYDROCALC Hydraulics for Windows, Version 1.0 Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.



HEC-RAS September 1998 Version 2.2
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
(916) 756-1104

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

= FrecTIVE
PROJECT DATA V
Project Title: Tolleson FIS Short ) 24 - r’-ou&

Project File : TOL_RASS.prj
Run Date and Time: 12/01/2000 11:21:38 AM

Project in English units

Project Description:
Effective Model
Prepared By: Hoskin Engineering Consultants, Inc.
| HEC Project
No.: 00-043
Date: 11-30-00
Description: Shortened version of the original
Tolleson FIS prepared by Dibble & Associates. only the Tolleson 1 reach is
preserved.

Original Model Info.:

Tolleson FIS, Project FCD 95-26, El

Mirage Road to 69th Avenue Alignment. August 17, 1998
Dibble & Associates,

Inc., with JE Fuller/Hydrology & Geomorphology, Inc.

The Cross-section data

were generated by ROADCALC from March 28, 1994 Topo flown by Kenney Aerial
Mapping, Inc., NGVD 1929. Top-of-rail elevations and roadway/canal profile
data were added to most cross-sections based on subsequent survey by Urban
Engineering. Some Cross sections were edited or added by hand.

Discharge
- data are from HEC-1 model for Tolleson Area dated December 1998. unless
otherwise noted.

Hydrologic concentration points are noted in cross-section

descriptions using the corresponding HEC-1 IDs. The flow rates have been
rounded to the nearest 10 cubic feet per second (cfs).

The floodplain was
mapped utilizing HEC-RAS Version 2.1, dated October 1997.

PLAN DATA

pPlan Title: Tolleson FIS Short
plan File : g:\Filedir\00\00-043 Target S.W. Dist .Center\hydro\hec-ras\TOL_RASS.p02

Geometry Title: Existing Geometry
Geometry File : g:\Filedir\00\00-043 Target S.W. Dist .Center\hydro\hec-ras\TOL_RASS.g01

Flow Title . Flow from Existing HEC-1 Model
Flow File : g:\Filedir\00\00-043 Target S.W. Dist.Center\hydro\hec—ras\TOL_RASS.201

Plan Summary Information:

Number of: Cross Sections = 16 Mulitple Openings = 0
Culverts = 0 Inline Weirs = 0
Bridges = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary =
Conveyance Calculation Method: At breaks in n values only




Average Conveyance
Subcritical Flow

Friction Slope Method:
Computational Flow Regime:

JOW DATA

Flow Title: Flow from Existing HEC-1 Model

Flow File : g:\Filedir\00\00-043 Target S.W. Dist.Center\hydro\hec-ras\TOL_RASS.fOl
Flow Data (cfs)
River Reach RS PF#1
Southern PacificTolleson 1 7.287 1020
Southern PacificTolleson 1 6.549 1490
Boundary Conditions
River Reach Profile Upstream Downstream
Southern PacificTolleson 1 PF#1 Known WS = 1028.02
Changes in WS and EG
River Reach RS Profile Type Value
Southern PacificTolleson 1 6.532 PF#1l Known WS 1029.46
Southern PacificTolleson 2 S.539 PF#1 Known WS 1024.18
Southern PacificTolleson 2 5.054 PF41 Known WS 1015.2
Southern PacificTolleson 2 3.568 PF#l1 Known WS 1003.1
Southern PacificTolleson 2 1772 PF#1 Known WS 992
Southern PacificTolleson 2 1.138 PF#1 Known WS 986.3
Canal Canal Split 5.798 PF#1 Known WS 1026.92
Canal Canal Split 5.578 PF#1 Known WS 1026.3

GEOMETRY DATA

Geometry Title: Existing Geometry
Geometry File g:\Filedir\00\00-043 Target S.W. Dist .Center\hydro\hec-ras\TOL_RASS.g01l

“ROSS SECTION RIVER: Southerm Pacific

REACH: Tolleson 1 RS: 7.287
INPUT
Description: RM 7.287, HEC-1 CPUB1-1020 CFS, Begin Detailed Study By Dibble &
JEF, 69th Avenue Alignment.
Station Elevation Data num= 65
Sta Elev Sta Elev - Sta Elev Sta ‘Elev Sta Elev
5000 1037.2 5001.6 1037.2 5010.1 1036.8 5010.2 1036.8 5010.5 1036.8
5010.7 1036.8 5016 1035.8 5023 1033.4 5025.2 1032.8 5027.8 1032.9
5032 1032.6 5038.3 1032.3 5048.1 1034.7 5051.9 1035.5 5053.3 1035.7
5053.5 1035.8 5053.6 1035.8 5054 1035.9 5054.1 1035.8 5054.3 1035.8
5055 1035.5 5055.6 1035.3 5056.5 1035 5059.4 1034.1 5059.9 1034
5060.7 1033.8 5062.5 1034.5 5065.5 1035.9 5066.5 1035.8 5072.1 1035.8
5076.6 1035.8 5081 1035.8 5082.8 1035.9 5087.3 1035.8 5089.7 1035.7
5094.2 1035.7 5115.9 1035.6 5167.7 1035.8 5241.4 1036.1 5312.7 1036.2
5457.9 1036.2 5481.4 1036.3 5510.7 1036.2 5668.1 1036.6 5695.3 1036.6
5701.3 1036.6 5854.7 1036.7 5862 1036.7 5867.4 1036.7 5870.3 1036.8
5879.9 1036.8 5891 1036.8 6062.7 1037.2 6066 1037.2 6067 1037.2
6070.1 1037.2 6075.3 1037.2 6124.6 1037.2 6240.6 1037.4 6398.7 1037.6
6423.9 1037.6 6465.8 1037.7 6502.5 1037.7 6567.4 1037.8 6600 1037.9
Manning's n Values nums= 3
Sta n val Sta n vVal Sta n Val
5000 .08 5059.9 .035 5668.1 04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan
5000 6600 124 124 124 P | <3
Blocked Obstructions num= 1
Sta L Sta R Elev
5000 5055 1035.5
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1036.71 Element Left OB Channel Right OB
Vel Head (ft) 0.24 Wt. n-val. 0.042
W.S. Elev (ft) 1036.46 Reach Len. (ft) 124.00 124.00 124.00
Crit W.s. (ft) 1036.46 Flow Area (sq ft) 257.00
E.G. Slope (ft/ft) 0.034066 Area (sq ft) 257.00
Q Total (cfs) 1020.00 Flow (cfs) 1020.00
Top Width (ft) 602.26 Top Width (ft) 602.26
Vel Total (ft/s) 3.97 Avg. Vel. (ft/s) 3.97
Max Chl Dpth (ft) 2.66 Hydr. Depth (ft) 0.43
Conv. Total (cfs) 5526.4 Conv. (cfs) 5526.4
Length wWtd. (ft) 124.00 Wetted Per. (ft) - 603.23
Min Ch E1 (ft) 1033.80 Shear (lb/sq ft) 091




Alpha 1.00 Stream Power (1lb/ft s) 3.60
Frctn Loss (ft) 0.78 Cum Volume (acre-ft) 99.02
C & E Loss (ft) 0.06 Cum SA (acres) 115.46

jarning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous Cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION RIVER: Southern Pacific

REACH: Tolleson 1 RS: 7.264

INPUT

Description: RM 7.264

Station Elevation Data num= 56

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5000 1037.2 5003.1 1037.1 5007.3 1037.2 5016.5 1037 5018.1 1036.9
5020.1 1036.7 5023.8 1035.9 5033.2 1034.1 5034 1033.9 5034.5 1033.8
5038.9 1032.9 5041.7 1033.5 5054.9 1035.1 5058.4 1034.2 5059.5 1033.5
5064.3 1034.8 5065.3 1035.1 5070.4 1035.1 5076.9 1035 5077.2 1035.1
5080.2 1034.7 5083.7 1034.1 5084 1034 5088.1 1034 5110.4 1034.1
5193.6 1034.2 5306.8 1034.4 5336 1034.4 5419.5 1034.7 5427.6 1034.9
5451.5 1034.9 5575.5 1035.1 65595.7 1035.2 5678.4 1035.3 5704.2 1035.4
5853.6 1035.6 5869.4 1035.6 6249.8 1035.6 6254.3 1035.6 6258.8 1035.6
6263.3 1035.6 6363.5 1035.6 6367.8 1035.6 6372.1 1035.6 6390.1 1035.8
6415.5 1036.1 6419.7 1036.1 6451.5 1036.4 6475.9 1036.7 6480.1 1036.7 il
6484.3 1036.7 6491.3 1036.8 6500.9 1036.8 6505.1 1036.8 6509.3 1036.8
6600 1036.9
Manning's n Values nums= 2
Sta n Val Sta n Val
5000 .08 5076.9 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
5000 6600 192 192 192 | P
Ineffective Flow nums= 1
Sta L Sta R Elev
6035 6600 1036
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1035.65 Element Left OB Channel Right OB
Vel Head (ft) . 0.04 Wt. n-val. 0.038
W.S. Elev (ft) 1035.61 Reach Len. (ft) 192.00 192.00 192.00
- Crit W.S. (ft) 1034.91 Flow Area (sq ft) ) 667.97
E.G. Slope (ft/ft) 0.002537 Area (sq ft) ’ "671.84
Q Total (cfs) 1020.00 Flow (cfs) 1020.00
Top Width (ft) 1347.83 Top Width (ft) 1347.83
Vel Total (ft/s) 1.53 Avg. Vel. (ft/s) 1.53
Max Chl Dpth (ft) 2.71  Hydr. Depth (ft) 0.66
Conv. Total (cfs) 20250.7 Conv. (cfs) 20250.7
Length wtd. (ft) 192.00 Wetted Per. (ft) 1010.77
Min Ch El1 (ft) 1032.90 Shear (lb/sqg ft) 0.10
Alpha 1.00 Stream Power (lb/ft s) 0.16
Frctn Loss (ft) 0.43 Cum Volume (acre-ft) 97.70
C & E Loss (ft) 0.00 Cum SA (acres) 112.68

CROSS SECTION RIVER: Southerm Pacific

REACH: Tolleson 1 RS: 7.227

INPUT

Description: RM 7.227

Station Elevation Data num= 57 )

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5000 1037.3 5007.8 1037.2 5010.5 1037.1 5018.1 1037.1 5022.2 1036.3
5025.9 1035.9 5026.7 1035.8 5027.9 1035.6 5038.2 1034.3 5041.1 1033.9
5042 1034 5043.2 1034.1 5054.9 1034.6 5058.8 1033.9 5058.9 1033.9
5060 1033.4 5060.5 1033.7 5062 1034.4 5063.2 1034.9 5066 1034.8
5071.6 1034.4 5073.9 1034.3 5075.3 1034.3 5081.1 1034.2 5082.6 1033.9
5083 1033.7 5083.1 1033.7 5106 1033.7 5190.3 1033.8 5225.9 1033.9
§229.3 1034 5298.7 1034.2 5371.1 1034.3 5429.3 1034.4 5667.9 1034.8
5742 1034.9 5867.6 1034.8 5909.9 1034.8 6227.9 1035.1 6239.9 1035.1
6251.9 1035.2 6263.9 1035.2 6347.7 1035.3 6359.4 1035.3 6371.2 1035.4
6386.3 1035.5 6407.5 1035.6 6419.2 1035.7 6445.8 1035.8 6466.2 1036
6477.9 1036 6489.5 1036.1 6495.4 1036.2 6503.5 1036.1 6515.2 1036.2

i 6526.8 1036.2 6600 1036.3

Manning's n Values num= 2
Sta n Val Sta n Val
5000 .08 5075.3 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.




5000 6600
Ineffective Flow num=
Sta L Sta R Elev
6082 6600 1036

CROSS SECTION OUTPUT

E.G. Elev
Vel Head
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

(fr)
(ft)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

308 308 308
1
Profile #PF#1
1035.22 Element
. 0.03 Wt. n-Val.
1035.19 Reach Len. (ft)
1034.68 Flow Area (sq ft)
0.001968 Area (sq ft)
1020.00 Flow (cfs)
1219.30 Top Width (ft)
1.42 Avg. Vel. (ft/s)
1.79 Hydr. Depth (ft)
22992.5 Conv. (cfs)
308.00 Wetted Per. (ft)
1033.40 Shear (lb/sq ft)
1.00 Stream Power (lb/ft s)
0.90 Cum Volume (acre-ft)
0.00 Cum SA (acres) )

Left OB

308.00

Channel
0.036
308.00
718.78
743.18
1020.00
1219.30
1.42
0.68
22992.5
1051.55
0.08
0.312
94.58
107.03

Right OB

308.00

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

CROSS SECTION
REACH: Tolleson 1

INPUT
Description: RM 7.169

Station Elevation Data

Sta Elev Sta

5000 1037.5 5004.8
5020.7 1036.9 5021.1
5025.5 1035.8 5028.4
5045.2 1036.7 5045.3
5057.3 1033.9 5059.6
5062.8 1032.2 5067
5078.9 1034.1 5081.3
5651.1 1034 5803.1
6216.9 1034.1 6240.9
6369.9 1034.4 6380.3
6450.8 1034.9 6474.5
6531.5 1035.1 6555.2

Manning's n Values

Sta n Val Sta
5000 .08 5077.7
Bank Sta: Left Right
5000 6600
Ineffective Flow num=
Sta L Sta R Elev
6160 6600 1035

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Tolleson 1

... INPUT
Description: RM 7.074
tation Elevation Data

Sta Elev Sta
5000 1036 5002.5
5019.1 1035.7 5019.8
5042.9 1029.6 5047
5058.3 1029.8 5063.3

RIVER: Southern Pacific

RIVER: Southern Pacific

RS: 7.169
num= 58
Elev Sta Elev Sta Elev Sta
1037.5 5007.2 1037.6 5016.1 1037.7 5017.4
1036.8 5022.3 1036.5 5023 1035.7 5024.2
1035.8 5031.1 1035.9 5042 1036.6 5042.6
1036.7 5052.3 1036.6 5053.8 1035.8 5056
1032.6 5060.5 1032 5061.3 1031.6 5062
1034 5067.4 1034 5068.1 1034.1 5077.7
1034.1 5082.3 1033.8 5085.2 1033 5162.5
1034.2 5890.3 1034 5975.4 1034 6192.9
1034.1 6264.9 1034.2 6322.3 1034.3 6346.1
1034.5 6394.8 1034.7 6418.6 1034.6 6436.8
1035 6498.2 1035.1 6502.2 1035.1 6507.8
1035.2 6600 1035.2
num= 2
n Val
.035
. Lengths: Left Channel Right Coeff Contr.
500 500 500 .
1
‘Profile #PF#1
1034.32 Element Left OB
0.05 Wt. n-val.
1034.27 Reach Len. (ft) 500.00
1034.02 Flow Area (sq ft)
0.005102 Area (sqg ft)
1020.00 Flow (cfs)
1246.50 Top Width (ft)
1.86 Avg. Vel. (ft/s)
2.67 Hydr. Depth (ft)
14280.0 Conv. (cfs)
500.00 Wetted Per. (ft)
1031.60 Shear (lb/sq ft)
1.00 Stream Power (lb/ft s)
0.74 Cum Volume (acre-ft)
0.01 Cum SA (acres)

RS: 7.074
nums= 54
Elev Sta Elev Sta Elev Sta
1036 5007.2 1036.2 5014.7 1036.1 5017.9
1035.4 5020 1035.4 5021.2 1035 5032.5
1030.8 5047.7 1030.8 5052.2 1032.4 5055.4
1031.4 5066.2 1032.6 5069.5 1032.7 5069.8

This may indicate the need for additional cross sections.

Expan.

Right OB

500.00

is less

Elev
1035.9
1032 .
1031.
1032.

N b



5071.4 1032.6 5077.9 1032.3 5082.7 1031.9 5S087.6 1031.6 5098 1031.7
5112.2 1032 5181 1032 5294.6 1032.3 5380.6 1032.4 5399.6 1032.3
5408.8 1032.4 5440.5 1032.4 5624.1 1032.8 5902.3 1033 5927.3 1033.2
6081.5 1032.7 6136.7 1032.8 6180.1 1033 6223.5 1033 6266.9 1033.1
6281.5 1032.9 6324.9 1033.1 6368.1 1033.1 6370.8 1033.2 6374.6 1033.2
6417.8 1033.1 6422.5 1033.1 6426.1 1033.1 6469.3 1033.3 6512.5 1033.4
6513.6 1033.4 6515 1033.4 6558.1 1033.5 6600 1033.6
'Manning's n Values num= 2
Sta n Val Sta n Val
5000 .08 5077.9 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
5000 6600 218 218 218 % i e
Ineffective Flow nums= &
Sta L Sta R Elev
5800 6600 1034
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1033.57 Element Left OB Channel Right OB
Vel Head (ft) 0.02 Wt. n-Val. 0.038
W.S. Elev (ft) 1033.55 Reach Len. (ft) 218.00 218.00 218.00
Crit W.s. (ft) 1032.64 Flow Area (sq ft) 892.32
E.G. Slope (ft/ft) 0.000696 Area (sq ft) 1276.40
Q Total (cfs) 1020.00 Flow (cfs) 1020.00
Top Width (ft) 1550.80 Top Width (ft) 1550.80
Vel Total (ft/s) 1.14 Avg. Vel. (ft/s) 1.14
Max Chl Dpth (ft) 3.95 Hydr. Depth (ft) 1.16
Conv. Total (cfs) 38654.6 Conv. (cfs) 38654.6
Length Wtd. (ft) 218.00 ,Wetted Per. (ft) 774.50
Min Ch E1 (ft) 1029.60 -Shear (lb/sq ft) 0.05
Alpha 1.00 Stream Power (lb/ft s) 0.06
Frctn Loss (ft) 0.44 Cum Volume (acre-ft) 79.34
C & E Loss (ft) 0.02 -Cum SA (acres) 82.25
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
CROSS SECTION RIVER: Southern Pacific
REACH: Tolleson 1 RS: 7.033
INPUT
Description: RM 7.033
Station Elevation Data num= 94
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5000 1035 5003.7 1035.2 5007.5 1035.4 '5011.1 1035.2 5016.5 1035
5020.3 1034 5020.7 1033.9 5021.2 1033.8 5022.4 1033.7 5022.6 1033.7
5$023.1 1033.7 5023.5 1033.7 5042.6 1032.2 5042.9 1032.2 5044.3 1032.1
5046.9 1032 5049.5 1032 5054.4 1033 5059.5 1033.7 5062 1034.2
5063.5. 1034.5 5064.4 1034.6 5064.5 1034.6 5067.1 1034.8 5067.3 1034.8
5069.9 1034.2 5084.7 1033.8 5088.7 1034 5098.2 1033.6 5105.6 1033.2
5107.9 1033 5109.3 1032.8 5110.7 1032.7 5111.5 1032.5 5123.1 1031.8
5124.1 1032.2 5126.7 1032.2 5130.3 1032.1 5135.8 1032.4 5138.9 1032.7
5139.4 1032.9 5141.4 1032.9 5143.2 1032.7 5148 1032.7 5152 1032.5
5159.4 1029 5159.9 1028.9 5161.3 1029.2 5163.6 1030 5169.7 1032.1
S172.7 1033 5176.4 1033.1 5178.4 1033 +5188.6 1032.3 5189.2 1032.3
$232.8 1032.3 5235.5 1032.2 5238.7 1032.3 5243.7 1032.2 5348.4 1032.3
5370.5 1032.4 5415.1 1032.5 5506 1032.4 5551.3 1032.5 5657.2 1033
5703.9 1033 5779.2 1033 5834.5 1033.1 5876.7 1033.2 5909 1033.5
5915.8 1033.5 5963.8 1033.4 5998.1 1033.2 6002.1 1033.2 6005.5 1033.2
6005.9 1033.2 6006.1 1033.2 6020.1 1033.2 6061 1033.5 6112.7 1033.4
6135 1033.4 6141.9 1033.6 6147.5 1033.6 6168.1 1033.6 6214.5 1033.8
6218.6 1033.8 6378.9 1033.5 6388.6 1033.6 6453 1033.9 6464.7 1033.8
6573.5 1033.8 6584.3 1033.9 6589.6 1033.9 6600 1033.9
Manning's n Values num= 2
Sta n Val Sta n Val
5000 .08 5189.2 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
5000 6600 282 282 282 «d 3
Ineffective Flow num= 1
Sta L Sta R Elev
5000 5067.1 1034.8
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1033.10 Element Left OB Channel Right OB
Vel Head (ft) 0.22 Wt. n-val. 0.043
W.S. Elev (ft) 1032.89 Reach Len. (ft) 282.00 282.00 282.00
Crit W.S. (ft) 1032.85 Flow Area (sq ft) 273.76
E.G. Slope (ft/ft) 0.02499%4 Area (sqg ft) 284 .44
Q Total (cfs) 1020.00 Flow (cfs) 1020.00
Top Width (ft) 535.14 Top Width (ft) 535.14
Vel Total (ft/s) 3.73 Avg. Vel. (ft/s) 3.73
Max Chl Dpth (ft) 3.99 ' Hydr. Depth (ft) 0.53
Conv. Total (cfs) 6451.8 Conv. (cfs) - 6451.8
Length Wtd. (ft) 282.00 Wetted Per. (ft) 516.78




Min Ch El1 (ft) 1028.90 Shear (1lb/sq ft) 0.83

Alpha 1.00 Stream Power (lb/ft s) 3.08
Frctn Loss (ft) 1.18 Cum Volume (acre-ft) 75.43
C & E Loss (ft) 0.05 Cum SA (acres) 77.04

arning: Divided flow computed for this cross-section.
V darning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous Cross
section. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Southern Pacific
REACH: Tolleson 1 RS: 6.980
-
INPUT
Description: RM 6:980
Station Elevation Data num= 95
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5000 1033.9 5006.3 1034.2 5008 1034.3 5009.1 1034.2 5011.8 1034.3
5020.8 1032.8 5023.5 1032.5 5026.8 1032 5039.1 1029.6 5056.3 1030.2
5063.9 1030.6 5066.9 1030.8 5078.3 1030.7 5089.7 1030.3 5106.3 1030.9
5108.9 1030.9 5113.4 1030.7 5115.8 1030.8 5116 1030.9 5127.5 1033.9
5129.7 1033.2 5130.9 1033.2 5131.3 1033.3 5136.1 1031.6 5149.6 1032.2
5152.5 1032.2 5153.3 1031.9 5161 1028.5 5162.7 1028.5 5162.9 1028.5
5166.2 1030.8 5166.5 1031.1 5166.8 1031.1 5171.5 1031.4 5176.7 1031
5180.9 1030.6 5187 1030.7 5201.8 1030.6 5212.9 1030.6 5254.9 1030.2
5262.9 1030.1 5304.2 1030.3 5312.9 1030.4 5353.6 1030.6 5362.9 1030.7
5372.6 1030.7 5412.9 1030.7 5452.2 1030.7 5463 1030.7 5474 1030.8
5513 1031 5524.7 1031 5563 1031 5600.1 1031.1 5613 1031.2
5626.2 1031.1 5663 1031 5698.8 1031.3 5713 1031.4 5727.6 1031.5
5763 1031.6 5797.4 1031.7 5813 1031.7 5846.7 1031.6 5863 1031.5
5896 1031.7 5913 1031.8 5930.4 1031.9 5963 1032 599%4.6 1032
6013 1032 6043.9 1032.1 6063 1032.2 6082.6 1032.2 6113 1032.2
6133.3 1032.1 6163 1032.1 6184 1032.2 6213 1032.5 6241.2 1032.4

6263 1032.6 6285.5 1032.6 6313 1032.6 6336.2 1032.6 6363 1032.6
6386.9 1032.7 6413 1032.8 6438.5 1032.9 6463.1 1033 6488.3 1033
6513.1 1032.9 6537.1 1032.9 6563.1 1033 6586.4 1033.1 6600 1033.1

Manning's n Values num= 2
Sta n Val Sta n Val
5000 .07 5176.7 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
5000 6600 500 500 500 wd +3
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elev

5000 5127.5 1033.9 5660 6600 1034

CROSS SECTION OUTPUT Profile #PF#1

E.G. Elev (ft) g 1031.88 Element & . Left OB Channel Right OB
Vel Head (ft) 0.05 Wt. n-Val. 0.036
W.S. Elev (ft) 1031.83 Reach Len. (ft) 500.00 500.00 500.00
Crit W.S. (ft) 1033 .17 Flow Area (sq ft) 569.90
E.G. Slope (ft/ft) 0.001641 Area (sq ft) 766.15
Q Total (cfs) 1020.00 Flow (cfs) 1020.00
Top Width (ft) 862.28 Top Width (ft) 862.28
Vel Total (ft/s) 1.79 Avg. Vel. (ft/s) 1.79
Max Chl Dpth (ft) 3.33 Hydr. Depth (ft) 1.311
Conv. Total (cfs) 25176.1 Conv. (cfs) 25176.1
Length wtd. (ft) 500.00 Wetted Per. (ft) 513.99
Min Ch E1 (ft) 1028.50 Shear (1lb/sq ft) 0.11
Alpha 1.00 Stream Power (lb/ft s) 0.20
Frctn Loss (ft) .0.37 Cum Volume (acre-ft) 72.03
C & E Loss (ft) 0.01 Cum SA (acres) 72.51

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Southern Pacific
REACH: Tolleson 1 RS: 6.885 é
INPUT
Description: RM 6.885
Station Elevation Data nums= 96
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5000 1032.5 5005.5 1032.5 5005.8 1032.5 5006.4 1032.5 5006.8 1032.5
5013.4 1031.4 5013.9 1031.3 5014.3 1031.4 5022.6 1032 5029.8 1031.5
$034.5 1031.1 5048.1 1031.2 5050.9 1031.2 5055.2 1030.9 5074.7 1030.2
- 5087.9 1029.7 5096.4 1029.9 5101.8 1029.9 5103.3 1029.8 5104 1029.9
. 5108.8 1030.4 5113 1029.5 5127.2 1032.2 5130.1 1031.5 5134.4 1030.5
5141.6 1030.7 5149.7 1031 5155.1 1028.5 5156 1028.1 5156.7 1027.7
5159.6 1028.9 5162.8 1030.4 5168.8 1030.4 5173.3 1030.5 5176.7 1030
5181.4 1029.4 5190.4 1029.6 5194.4 1029.7 5203.6 1029.9 5205.9 1029.9
5213.1 1029.9 5255.9 1029.7 5263.8 1029.6 5305.9 1029.4 5347.1 1029.6
5356 1029.7 5396.4 1030 5406 1030.1 5445.8 - 1030 5456 1029.9
5466 .4 1030 5506 1030.1 5544.6 1030.1 5556 1030.1 5593.9 1030.2




5606 1030.2
5719.6 1030.5
5856 1030.6
5988.9 1031.1
6106 1031.2
6226.1 1031.8
6356 1032.1
6479.4 1032.2
6600 1032.1

Manning's n Values

Sta n Val
5000 .06
Bank Sta: Left R
5000
Ineffective Flow
Sta L Sta R
5000 5127.2

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/f
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft
Conv. Total (cfs
Length wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

Warning: Divided £
Warning: The conve
than 0.7

CROSS SECTION

5643.3 1030.2 5656 1030.2 5669 1030.3 5706 1030.5
5756 1030.6 5770.3 1030.6 5806 1030.7 5820.9 1030.7
5871.6 1030.6 5906 1030.8 5922.2 1030.9 5956 1031.1
6006 1031.1 6023.5 1031.1 6056 1031.2 6087.7 1031.2
6124.8 1031.2 6156 1031.4 6186.4 1031.7 6206 1031.8
6256 1031.7 6285.1 1031.8 6306 1032 6334.5 1032.1
6378.1 1032 6406 1032 6433.3 1032.1 6456 1032.2
6506 1032.3 6530 1032.3 6556 1032.2 6580.7 1032.1
num= 2
Sta n Val
5176.7 .035
ight Lengths: Left Channel Right Coeff Contr. Expan.
6600 545 545 545 -k -3
num= 1
Elev
1032.2
Profile #PF#1
1031.50 Element Left OB Channel Right OB
0.01 Wt. n-Val. 0.036
1031.49 Reach Len. (ft) 545.00 545.00 545.00
1030.39 Flow Area (sq ft) 1135.41
t) 0.000415 Area (sq ft) 1232.07
1020.00 Flow (cfs) 1020.00
1130.76 Top Width (ft) 1130.76
0.90 Avg. Vel. (ft/s) 0.90
) 3.79 Hydr. Depth (ft) 1.10
) 50060.1 Conv. (cfs) 50060.1
545.00 Wetted Per. (ft) 1036.17
1027.70 Shear (1b/sq ft) 0.03
1.00 Stream Power (lb/ft s) 0.03
0.65 Cum Volume (acre-f£ft) 60.56
0.02 Cum SA (acres) 61.07
low computed for this cross-section.
yance ratio (upstream conveyance divided by downstream conveyance) is less

or greater than 1.4. This may indicate the need for additional cross sections.

RIVER: Southern Pacific

REACH: Tolleson 1 RS: 6.782 ¥>
NPUT
Description: RM 6.782
Station Elevation Data num= 112
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5000 1032 5003.5 1032 5004.7 1032 5005.2 1032 5008.3 1031.7
5015.3 1031 5019.5 .1030.5 5019.8 1030.5 5024.4 1030.9 5028.6 1030.7
5035.6 1030.3 5038.5 1030.2 5038.9 1030.2 5041.6 1029.9 5043.1 1029.9
5051.3 1029.8 5052.2 1029.9 5054.1 1029.8 5057.9 1029.6 5063 1029.7
5064.5 1029.6 5066.7 1029.6 5069.2 1029.6 5069.4 1029.6 5074.5 1029.6
5075.5 1029.6 5078.1 1029.5 5078.8 1029.6 5079.9 1029.6 5092.6 1029.4
5093 1029.3 5093.4 1029.3 5095.6 1029.3 5104.9 1029 5106.2 1028.9
5109.4 1028.9 5113.6 1028.9 5120 1028.9 5125.6 1029.2 5126.6 1029.2
5128.4 1029.2 5133.7 1029.5 5136.5 1029.6 5143.7 1029.8 5150 1030
5152.9 1030.3 5155.8 1030.3 5161.5 1030.6 5162.2 1030.7 5171.5 1031
5172.8 1031 5173.3 1031 5176.3 1028.6 5179 1025.9 5179.6 1025.3
5180.3 1024.6 5180.4 1024.4 5181 1024.5 5185.8 1025.2 5196.9 1026.9
5203 1027.8 5203.2 1027.8 5205.7 1028.5 5212.3 1031.3 5213.4 1031.2
5219.2 1031.2 5224.7 1031 5233.3 1030.8 5236.7 1030.4 5238.2 1030.3
5244.7 1030.2 5248.9 1030.1 5254.5 1030.1 5261.2 1030.1 5267.8 1030.1
5274.9 1030.2 5281.3 1030.1 5289.7 1030 5295.6 1029.8 5306.1 1029.6
5314.1 1029.5 5336.1 1029.5 5347.2 1029.5 5362.8 1029.5 5427.5 1029.6
5446.1 1030.1 5475.3 1030.1 5511.3 1030.1 5552.6 1030.3 5589.7 1030.2
5633.7 1030.3 5677.5 1030.7 5725.2 1030.7 5785.4 1030.8 5857.6 1030.7
5895.3 1030.9 5972.1 1030.9 6001.9 1030.9 6072.8 1031.1 6159 1031.3
6187.1 1031.3 6265.9 1031.6 6273 1031.6 6368.7 1031.7 6392.4 1031.8
6482 1031.8 6555.2 1031.7 6565.3 1031.6 6566.2 1031.7 6567.7 1031.7
6572.1 1031.8 6600 1031.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
5000 .035 5176.3 .03 5224.7 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
5000 6600 312 312 312 o 3
Ineffective Flow nums= 1
Sta L Sta R Elev
S000 5212.3 1031.3
R1ocked Obstructions num= 1
Sta L Sta R Elev
5171.5 5212.3 1031.3
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1030.83 Element Left OB Channel Right OB



Vel Head (ft) 0.25
W.S. Elev (ft) 1030.58
Crit W.S. (ft) 1030.54
E.G. Slope (ft/ft) 0.012897
Q Total (cfs) 1020.00
Top Width (ft) 561.43
Vel Total (ft/s) 3.99
Max Chl Dpth (ft) 1.68
Conv. Total (cfs) 8981.6
Length wWtd. (ft) 312.00
Min Ch El1 (ft) 1028.90
Alpha 1.00
Frctn Loss (ft) 0.84
C & E Loss (ft) 0.06

Warning: Divided flow computed for

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sqg ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (lb/sqg ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

this cross-section.

312.00

0.

312.
255.
384.
1020.
561.

0
898
429

0.

1
50
50

030

.60
1.6
.18
48
<91
.45
.49

312.00

Warning: The conveyance ratio. (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.
CROSS SECTION RIVER: Southern Pacific ~
REACH: Tolleson 1 RS: 6.723 \/
INPUT
Description: RM 6.723
Station Elevation Data nums= 105
Sta Elev Sta Elev Sta Elev Sta Elev
5000 1030.9 5006.5 1031 5008.6 1031.2 5008.9 1031.2
5013.5 1030.6 5016.5 1030.2 5017.3 1030.2 5017.7 1030.1
5022.2 1030.6 5028.5 1030.3 5034.2 1030 5048.4 1029.8
5059.1 1029.6 5069 1028.7 5071.3 1028.5 5079.7 1029.1
5101.4 1031.4 5103.2 1031.7 5103.8 1031.8 5104.2 1031.8
5109.7 1032 $112 1031.7 5113.9 1031.2 5114.9 1030.3
5125.9 1028.9 §5131.5 1028.8 5132.7 1029.9 S5134.7 1029.9
5143.6 1030.1 5147.6 1030.4 5158.3 1030.8 5162.9 1030.9
5171 1029.7 5174.4 1027.6 5175.7 1027 5177 1026.3
5184.6 1025.1 5195.8 1026.1 5199.6 1026.5 5209.8 1031.3
5211.4 1031.9 5211.8 1031.9 5217.8 1031.8 5225.5 1031.7
5234.7 1026.5 5235.6 1026.8 5236.4 1027.2 5238 1027.9
5242.1 1030.2 5248.6 1029.9 5255.3 1029.5 5260.1 1028.8
5263.9 1028.5 5265.2 1028.5 5265.9 1028.3 5391.5 1028.6
5467.1 1028.5 ©5497.6 1028.5 5503.6 1028.8 5519.5 1028.7
5898.5 1029.2 5911.3 1029.2 5948.4 1029.4 5961.7 1029.4
6011.6 1029.2 6048.7 1029.3 6061.1 1029.2 6074.6 1029.3
6148.5 1029.9 6161.6 1029.9 6198.5 1029.8 6211.3 1029.8
6261.1 1030 6274.7 1030 6311.6 1029.8 6348.3 1030.5
6374.8 1031 6411.6 1030.2 6448.3 1030.4 6461.6 1030.5
6511.6 1030.5 6525 1030.6 6561.6 1031 6598.2 1031
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
5000 ©.035 5147.6 .03 5225.5 -035
Bank Sta: Left Right Lengths: Left Channel Right Coef
5000 6600 143 143 143
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elev
5000 5210.9 1031.9 5861.3 6600 1032
Blocked Obstructions num= 1
Sta L Sta R Elev
5162.9 5210.9 1031
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1029.92 Element
Vel Head (ft) 0.04 Wt. n-val.
W.S. Elev (ft) 1029.89 Reach Len. (ft)
Crit W.S. (ft) 1029.17 Flow Area (sg ft)
E.G. Slope (ft/ft) 0.001128 Area (sq ft)
Q Total (cfs) 1020.00 Flow (cfs)
Top Width (ft) 1071.56 Top Width (ft)
Vel Total (ft/s) 1.50 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 3.39 Hydr. Depth (ft)
Conv. Total (cfs) 30376.8 Conv. (cfs)
Length Wtd. (ft) 143.00 Wetted Per. (ft)
Min Ch El (ft) 1026.50 Shear (1lb/sqg ft)
Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.14 Cum Volume (acre-ft)
C & E Loss (ft) 0.00 Cum SA (acres)
Warning: Divided flow computed for this cross-section.
0SS SECTION RIVER: Southern Pacific
CH: Tolleson 1 RS: 6.696 ‘Z/
INPUT
Description: RM 6.696
Station Elevation Data num= 102 -
Sta Elev Sta Elev Sta Elev Sta Elev

f Contr.
»1

Left OB

143.00

Sta

[
o
w

Expa.
<3

H b WOV BB JOWWYWN WD &

n.

Channel

0.

143.
678.
878.
1020.
1071.

035

Elev

This may indicate the need for additional cross sections.

Right 0B

143.00



5000 1030.7 S005.9 1030.7 5007 1030.7 5S007.4 1030.6 5008.1 1030.6
5015.3 1030.1 5017.7 1030.1 5018.2 1029.9 5020.7 1030.2 5022.5 1030.3
5033 1029.4 5035.9 1029.4 5053.7 1029.7 5058.9 1029.8 5061 1029.9
5065.7 1029.2 5085.8 1026.8 5088.1 1026.5 5089.3 1026.4 5089.9 1026.3
5090.4 1026.5 5094 1028.1 5103.9 1031.4 5114.5 1031.3 5115.7 1031.3
5117 1027.4 5S117.5 1027.3 5124.2 1026.5 5125.1 1026.8 5130.5 1028.2
5132.3 1028.8 5135.2 1029.5 5136.2 1029.5 5144.8 1028.9 5149.9 1029
5151 1029.1 S5153.2 1029.2 5158 1029.4 5164.3 1029.7 5167.2 1029.8
5172.1 1029.9 5176.7 1027.3 5181.1 1024.6 5195.9 1025.4 5197.6 1025.4 (
5200.9 1025.6 5205.6 1028.6 5209.8 1031 5211.5 1031 5216 1030.9 -
5217 1030.9 5224.8 1031 5225.9 1031.1 5226.8 1031.1 5227.1 1030.9
5235.6 1026.4 5241 1028.5 5243.5 1029.6 5250.7 1029.6 5256.2 1029.6
5259.1 1029.3 5260.6 1029.1 5265.7 1028.5 5266.8 1028.1 5266.9 1028.3
5267.1 1028.3 5302.8 1028.1 5313.3 1028.1 5357.2 1028.2 5359.4 1028.3
5365.4 1028.2 5867.4 1029.2 5898.2 1029.1 5917.3 1029 5948 1029.2
5968.1 1029.1 5987.3 1029.3 6017.9 1029 6048.5 1029.1 6067.2 1029
6087.5 1029.1 6117.9 1029.4 6148.3 1029.6 6168 1029.6 6198.3 1029.5
6217.5 1029.6 6237 1029.5 6267.2 1029.7 6287.8 1029.7 6318 1029.5
6348 1030.4 6368 1030.5 6388.1 1030.6 6418 1030 6447.9 1030.1
6468.1 1030.2 6497.9 1030.2 6518.1 1030.2 6538.4 1030.4 6568.1 1030.7
6597.8 1030.7 6600 1030.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
5000 .035 5149.9 .03 5224.8 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
5000 6600 500 500 500 o | <3
Ineffective Flow nums= 2
Sta L Sta R Elev Sta L Sta R Elev
5000 5209.8 1031 6000 6600 1031
Blocked Obstructions num= 1 i
Sta L Sta R Elev
5167.2 5205.6 1030
CROSS SECTION OUTPUT Profile #PF#l
E.G. Elev (ft) 1029.78 Element Left OB Channel Right OB
Vel Head (ft) 0.02 Wt. n-vVal. 0.035
W.S. Elev (ft) 1029.76 Reach Len. (ft) 500.00 500.00 500.00
Crit W.s. (£t) 1028.99 Flow Area (sq ft) 804.82
E.G. Slope (ft/ft) 0.000844 Area (sqg ft) 1043.69
Q Total (cfs) 1020.00 Flow (cfs) 1020.00
Top Width (ft) 1212.05 Top Width (ft) 1212.05
Vel Total (ft/s) 1.27 Avg. Vel. (ft/s) 1.2
Max Chl Dpth (ft) 3.46 Hydr. Depth (ft) 1.04
Conv. Total (cfs) 35115.7 Conv. (cfs) 35115.7
Length Wtd. (ft) 500.00 Wetted Per. (ft) 772.47
Min Ch El1 (ft) 1026.30 Shear (1b/sq ft) 0.05
Alpha 1.00 _Stream Power (lb/ft s) 0.07
Frctn Loss (ft) 0.16 Cum Volume (acre-ft) 42.77
C & E Loss (ft) 0.01 Cum SA (acres) 40.89
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Southern Pacific

REACH: Tolleson 1 RS: 6.601 (/
INPUT
Description: RM 6.601
Station Elevation Data nums= 93
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5000 1030.5 5002.7 1030.6 5005.6 1030.8 5013.7 1030.2 5014.4 1030.2
5017 1030.1 5031.2 1029.9 5036.3 1029 5036.9 1028.9 5038 1028.7
5041.9 1028.1 5045.6 1028 5058.3 1026.9 5058.7 1026.9 5076.6 1026
5082.7 1025.8 5086.7 1025.6 5087.4 1026.3 5094.8 1028.1 5105.5 1030.7
5114.9 1031.1 5115.1 1031.1 5116.3 1031.1 5136.7 1030.8 5139.5 1030.8
5140.6 1030.6 5141.6 1030.4 5148.7 1028.9 5148.9 1028.9 5149 1028.9
$159.1 1029 5164.5 1029 5181.9 1029 5186.4 1027.3 5188.9 1024.9
5189.2 1024.7 5190.1 1024.7 5192.3 1024.7 5203.2 1025.1 5210.7 1025.2
5213.8 1026.9 5217.6 1029.1 5221.2 1029.2 5236 1029.5 5236.7 1029.1
5236.9 1029 5245.1 1026.2 5251.6 1028.3 5253.4 1028.7 5257.2 1028.4
5265.6 1027.9 5271.3 1027.6 5275.1 1027.5 5276.6 1027.4 5396.2 1027.7
5401.5 1027.7 5494.2 1027.6 5547.9 1027.9 5576 1027.8 5602.7 1028
5619.1 1028.1 5645.6 1028.1 5886.8 1028.6 5897.7 1028.5 5936.6 1028.4
5947.4 1028.5 5988.1 1028.3 6027.1 1028.6 6037.7 1028.6 6048.4 1028.6
6086.2 1028.5 6127.1 1028.6 6137.6 1028.7 6148.2 1028.8 6187.8 1028.8
6198.2 1028.7 6236.8 1028.9 6275.7 1028.8 6286.1 1028.9 6327.2 1028.8
6337.5 1028.8 6347.7 1029.1 6387.5 1029.3 6427.5 1029.5 6437.6 1029.3
. 6447.6 1029.3 6487.6 1029.4 6497.6 1029.4 6537.6 1029.5 6577.8 1029.8
\ 6587.7 1029.9 6597.5 1029.9 6600 1029.9
anning's n Values num= 3
Sta n Val Sta n Val Sta n Val
5000 .035 5149 <03 5236 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.



5000 6600
Ineffective Flow num=
Sta L Sta R Elev
5000 5114.9 1031.1
Blocked Obstructions
Sta L Sta R Elev
5181.9 5217.6 1029

“CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)

Conv. Total (cfs)
Length wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

2

Sta L

6300
nums=

1029.
0.
1029.
1028.
0.0001
1020.
1475.
0.

4.
80592
27353
1025.
1.

0.

0.

27

Sta
66
1

Profile #PF#1

62
01
62
31
60
00
93
66
02
-8

3 273 *273
R Elev

00 1030
Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sg ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)

Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft
Cum Volume (acre-ft)
Cum SA (acres)

Warning: Divided flow computed for this cross-section.

wWarning:

The conveyance ratio

than 0.7 or greater than 1.4.

CROSS SECTION
REACH: Tolleson 1

INPUT

Description: RM 6.549, HEC-1 RSSF, Q=1490 CFS,

Station Elevation Data

Sta Elev Sta
5000 1030.6 5007.3
5026 1025.4 5048.2
5068.3 1026.5 5079.5
5098.1 1026.9 5101.4
5132.6 1027.8 5134.8
5148.7 1028.4 5154.6
5171.7 -2027-3 S173.7
5202.6 1026.6 5204
5232.9 1026.5 5244.9
5261.1 1028.6 5264
5287.4 1028.4 5298.7
5329.5 1028.3 5342.1
5386.6 1028.6 5390.4
5432.3 1028.7 5444.2
5470.6 1028.5 5471.7
5484.5 1028.6 5486.9
5493.4 1027.8 5495.2
5515.9 1028.1 5518.3
5586 1027.6 5676.2
5867.2 1028.2 5870
5947.1 1028.1 5997.7
6095.3 1028.2 6145.8
6198.4 1028.4 6245.9
6346.7 1028.4 6347.9
7050 1030
Manning's n Values
Sta n Val Sta
5000 .035 5177.8
Bank Sta: Left Right
5000 7050
Ineffective Flow num=
Sta L Sta R Elev
6495 7050 1030
Blocked Obstructions
Sta L Sta R Elev
5199.1 5244.9 1029

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)

RS: 6.5

num=

Elev
1029.5
1025.7

1026
1027.5
1027.9

1029
1027.3
1025.7

1029
1028.6
1028.4
1028.3
1028.6
1028.5
1028.5
1029.2
1027.7
1027.4
1027.5
1028.2
1027.9
1028.4
1028.6
1028.5

nums
n Val
.03

Lengths:

3

num=

1029.
0.
1029.
1028.
0.0001
1490.
1809.
0.

4.
124602
0.

49

“121
S

5022.
5049.
5088.
5105.
5141.
5157.
5177
5207.
5246.
5270.
5301.
5350.
5409.
5446.
5477.
5487.
5500.
$529.
5770.
5896.

60
61
6293
6396

3
S
5252

Lef

Profile #PF#1

58
01
57
05
43
00
40
68
17
w2
00

Channel
0.035
273.00
1537 .65
1786.41
1020.00
1475.93
0.66
1.33
80592.8
1155.81
0.01
0.01
26.53
25.46

Left OB

273.00

s)

Right OB

273.00

(upstream conveyance divided by downstream conveyance) is less

This may indicate the need for additional cross sections.

RIVER: Southern Pacific .

ta Elev Sta
3 1026.1 5024.5
4 1025.7 5063.1
9 11025.5 5093
6 1027.4 5110.1
2 1028.1 5145.3
8 1029.3 5161.8
8 1027.6 5185.6
2 1025.7 5220
3 1028.9 5252.3
8 1028.5 5272.5
1 1028.3 5317.4
S 1028.3 5366.6
8 1028.6 5414.8
3 1028.5 5454.5
6 1028.5 5478.1
7 1029 5490.3
5 1027.2 5502.4
8 1027.5 '5531.2
6 1028 5819.4
2 1028.2 5897.4

46 1028.3 6047.2

47 1028.4 6148.2
.8 1028.5 6295
.7 1028.8 6445.5
ta n Val

w3 .035

t Channel Right
0 0 0

Element

Wt. n-vVal.

Reach Len. (ft)
Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

75th Avenue.

Elev Sta Elev
1025.5 5024.7 1025.5
1026.2 5065.7 1026.4
1026.3 5095 1026.5
1027.3 5116.7 1027.4
1028.1 5147.9 1028.3
1028.6 5168.4 1027.4
1028.2 5199.1 1029.1
1025.7 5230.2 1025.7
1028.8 5256.63 1028.8
1028.5 5286 1028.5
1028.2 5320.8 1028.2
1028.4 5372.6 1028.5
1028.7 5431.1 1028.7
1028.6 5457.1 1028.6
1028.5 5483.6 1028.6
1028.3 5491.2 1028.3
1026.8 5507.2 1027.2
1027.6 5563.5 1027.5

1028 5865.5 1028.2
1028.2 5945.9 1028.1
1028.3 6048.4 1028.3
1028.4 6197.2 1028.4
1028.5 6345.5 1028.4

1029 6446.7 1028.9

Coeff Contr. Expan.
+X =3

Channel
0.035
0.00
2177.18
2271.25
1490.00
1809.40
0.68
1.46
124602.2
1489.73

Left OB

0.00

Right OB

0.00



Min Ch El1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

1025.40 Shear (1b/sq ft)
1.00 Stream Power (lb/ft s)
0.00 Cum Volume (acre-ft)
0.01 Cum SA (acres)

0.01
0.01
13.82
15.-17

arning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

CROSS SECTION
REACH: Tolleson 1

INPUT

RS: 6.532

This may indicate the need for additional cross sections.

RIVER: Southern Pacific

Description: RM 6.532,HEC-1 RSSF Q=1490 CFS, 75th Ave.

Warning:

than 0.7 or greater than 1.4.

Warning:
section.
Note:

CROSS SECTION
REACH: Tolleson 1

INPUT
Description: RM 6.506
Station Elevation Data

Sta Elev Sta
5000 1030.2 5002.5
5011.6 1029.7 5039.2
5098.8 1029.3 5105
5160.6 1027.6 5173.3
5245.5 1028.7 5266.7
5315.3 1026.5 5319.8
5340.7 1028.7 5350.3
5384.6 1029.5 5390.9
5410.9 1029.1 5429.8
5457.3 1028.5 5464.4
5491.6 1024.9 5492.8
§521.7 21029.4 5522.3
5554.4 1027 5593.9
5659.1 1027.7 5705
5807 1027.8 5814.7
5855.7 1027.4 5856.7
$905.1 1027.7 5951.5
6008.5 1028 6055
6155 1028 6202
6302.3 1028.3 6305.1
6355.1 1028.6 6355.4
6383.9 1028.4 6393.2
6426.5 1024.9 6434.2
6457 1024.5 6504.5
anning's n Values
Sta n Val Sta
5000 .04 5390.9
Bank Sta: Left Right

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta
5000 1030.95 5105 1028.8 5204 1028.29 5308 1028.61
5441 1029.87 56511 1029.77 5615 1028.99 5717 1028.63
5938 1028.94 6453 1029.83 7170 1033
Manning's n Values num= X
Sta n Val
5000 .02
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
5000 7170 135 135 135 1
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1029.57 Element Left OB
Vel Head (ft) ! 0.11 Wt. n-val.
W.S. Elev (ft) 1029.46 Reach Len. (ft) 135.00
Crit W.S. (ft) Flow Area (sq ft)
E.G. Slope (ft/ft) 0.002839 Area (sqg ft)
Q Total (cfs) 1490.00 Flow (cfs)
Top Width (ft) 1007.68 Top Width (ft)
Vel Total (ft/s) 2.67 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 137 Hydr. Depth (ft)
Conv. Total (cfs) 27964.5 Conv. (cfs)
Length Wtd. (ft) Wetted Per. (ft)
Min Ch El1 (ft) 1028.29 Shear (lb/sq ft)
Alpha 1.00 Stream Power (1lb/ft s)
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)
.Naming: Divided flow computed for this cross-section.

Elev

5404 1029.56
5833 1028.73

Expan.
53

Channel
0.020
135.
558.
558.
1490.
1007.

0.55
27964.5
1007.70

0.10

0.26

13.82
15.17

The conveyance ratio (upstream conveyance divided by downstream conveyance)

Right OB

135.00

is less

This may indicate the need for additional cross sections.

RIVER: Southern Pacific

RS: 6.506
nums= 120

Elev Sta Elev Sta
1030.2 5003.3 1030.7 5005.1

1028 5051.6 1029.1 5055.7
1029.3 5109.3 1029.2 5154.5
1027.7 5205.4 1028 5205.9
1028.9 5301.2 1028.2 5305.6
1025.8 5326 1027.3 5331.5
1028.8 5355.1 1028.9 5357.2
1029.6 5400.7 1029.2 5405
1029.2 5434 1029.2 5447.7
1028.6 5467.8 1026.3 5468
1025.4 5500.2 1028.9 5502.7
1029.4 5531.4 1029 5534.5
1027.4 5605 1027.4 5609.2
1027.5 5709.1 1027.5 5755
1028.4 5834.8 1027.6 5838.3
1027.5 5860.4 1027.4 5874.4
1027.9 5955.1 1027.9 5958.6
1027.9 6058.4 1027.9 6105
1027.9 6205 1027.9 6208.1
1028.3 6333.6 1028.4 6341.3
1028.6 6360 1029.1 6371.8
1027.5 6403.5 1026.2 6407.1
1024.8 6452.5 1024.6 6453.9
1024.5 6506.2 1024.5 6545.1
num= 3

n Val Sta n Val

.03 5534.5 .035

Lengths: Left Channel Right

Elev Sta
1031.4 5010.7
1029.4 5059.1
1028.2 5159.5

1028 5211.4

1028 5308.3
1028.6 5332.6
1028.9 5373.4
1029.1 5405.2
1028.7 5454.3
1026.1 5469.1
1028.8 5520.9
1028.6 5551.9
1027.4 5655
1027.3 5767.8
1027.5 5849.8
1027.1 5895.9

1028 6005.1

1028 6151.9
1027.9 6255.1
1028.5 6344
1029.1 6377.9
1025.9 6420.1
1024.5 6454.5
1024.9 6546.7

Coeff Contr.

1027.5
1027.5

1028

1028

1028
1028.5
1029.2
1025.3
1024.5
1024.8

Expan.

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
This may indicate the need for additional cross sections.
The user has entered a known water surface elevation at this cross section.



5000 6546.7 50
Ineffective Flow num= 1
Sta L Sta R Elev
6260 6546.7 1030
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta
5464.4 5500.2 1028.5 6377.9 6546

“CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)
Crit w.8. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)

Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

Profile #PF#1

1028.54
0.10
1028.44
1028.17
0.005927
1490.00
937.56
2.52
2.64
19354.6
500.00
1025.80
1.00
0.48
0.02

0 500 500
R Elev

4 1030
Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Warning: Divided flow computed for this cross-section.

Warning: The conveyance ratio (upstream conveyance divided by

than 0.7 or gre

CROSS SECTION
REACH: Tolleson 1

INPUT

ater than 1.4.

RS: 6.412

Left OB

500.00

Channel
0.036
500.00
592.34
606.93
1490.00
937.56
2.52
0.69
19354.6
861.68
0.25
0.64
12
12.

Right OB

500.00

downstream conveyance) is less

This may indicate the need for additional cross sections.

RIVER: Southerm Pacific

Description: RM 6.412, Q=1490 CFS, END OF REACH TOLLESON 1

Station Elevation Data
Sta Elev Sta
5000 1028.7 5006.5
5024.8 1029.2 5025.4
5095.5 1029.7 5128.8
5173.9 1026 5174.9
5224.9 1026.3 5366.1
5445.6 1026.5 5446.1
5467.9 1026.6 5469.5
5496.4 1027.1 5503.5
5575.2 1026.3 5606.9
5703.2 1026.8 5725.3
5825.4 1026.4 5837.2
5871.1 1026.3 5875.4
5881.6 1026.4 5898.2
5975.5 1026.8 6009.9
6114.2 1027 6125.7
6225.7 1026.8 6270.6
6327.2 1027.3 6366.4
6382.3 1027.4 6383.4
6410.1 1027.2 6413.8
6446.9 1027.4 6450.7
6569.3 1028.4 6576
Manning's n Values
Sta n Val Sta
5000 .03 5521.9
Bank Sta: Left Right
5000 6600
Left Levee Station=
Blocked Obstructions
Sta L Sta R Elev
5050 5130 1035

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)
Crit W.s. (f£t)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

). Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

nums= 103
Elev Sta Elev Sta Elev
1028.8 5017.7 1027.3 5018.5 1027.2
1029.2 5031.8 1029.6 5044 1029.8
1029.6 5136.6 1026.5 5138.1 1026
1026 5189.2 1025.9 5200.2 1025.8
1025.4 5384.4 1025.4 5410.6 1025.2
1026.5 5447.6 1026.7 5453.1 1027.1
1025.9 5474.7 1025.7 5490.6 1025.3
1027.1 5518.3 1027.1 5521.9 1027.1
1026.8 5625.3 1026.9 5645.1 1026.9
1026.5 5751.3 1026.5 5775.4 1026.5
1026.1 5846.5 1026.1 5862 1025.9
1026.4 5879.4 1026.4 5880.1 1026.4
1026.1 5918.5 1026.5 5925.5 1026.9
1026.9 6025.6 1026.9 6062.1 1026.6
1027.1 6166.3 1027.3 6175.7 1027.4
1027.2 6275.8 1027.2 6280.6 1027.2
1026.9 6375.7 1027.1 6375.8 1027.1
I027.4 6386 1027.3 6394 1027.3
1027.3 6425.4 1027.4 6425.9 1027.4
1027.7 6459.4 1027.9 6521.2 1028.4
1028.5 6600 1028.9
num= 2
n Val
035
Lengths: Left Channel Right Coef
500 500 500
5006.5 Elevation= 1028.8
num= 3
Sta L Sta R Elev Sta L Sta R
5260 5430 1035 5465.9 5496.4
Profile #PF#1l
1028.04 Element
0.02 Wt. n-Val.
1028.02 Reach Len. (ft)
1026.99 Flow Area (sqg ft)
0.000374 Area (sq ft)
1490.00 Flow (cfs)
1180.30 Top Width (ft)
1.00 Avg. Vel. (ft/s)
2.92 Hydr. Depth (ft)
77074.0 Conv. (cfs)
Wetted Per. (ft)
1025.10 Shear (lb/sq ft)
1.00 Stream Power (lb/ft s)

Cum Volume (acre-f£ft)
Cum SA (acres)

Sta
5022.4
5060.9
5170.4
5224.1
5435.5
5465.9
5492.6
5549.6
5675.3
5799.4
5867.9
5880.6
5957.8
6075.6
6218.4
6325.8
6376.7
6402.3
6433.9

6526

f Contr.

Elev
1027.1

Left OB

Elev
1028.4

1027.
1025.
1026.
1026.
1026.
1026.
1026.
1026.
1026.
1026.
1027.
1027.
1027.
1026.
1028.

SO WHWOONIAENNDODONWY DO W

Expan.

Channel
0.033

1485.69
1485.69
1490.00
1180.30
1.00
1.26
77074.0
1186.15
0.03
0.03

Right OB



Warning: Divided flow computed for this cross-section.

SUMMARY OF MANNING'S N VALUES

ver:Southern Pacific

Reach

Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson

HHEHHHKEMEHEHERREREKFERRRPP

River Sta.

.287
.264
.227
169
.074
.033
.980
.885
.782
- 123
.696
.601
.549
532
.506
.412

AN NNNINS

SUMMARY OF REACH LENGTHS

River:

Reach

Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
Southern Pacific

River:

Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson
Tolleson

HHKMEHEHRRERRBHEHPREKHERBEHEP

Southern Pacific

River Sta.

.287
.264
227
.169
.074
.033
.980
.885
782
=723
.696
.601
.549
.532
.506
.412

AN NNNNNSN

River Sta.

.287
.264
2272
-169
.074
.033
.980
.885
782
723
.696
.601
.549
532
.506
.412

OO R A AR A AN B B R e ]

nl

Left

124
192
308
500
218
282
500
545
312
143
500
273

135
500
500

Contr.

T e

.03
.035

Channel

124
192

500
218
282
500
545
312
143
500
273

135
500
500

Expan.

WWwWwWwwwwwwwwwwwww

n3

.04

.03
.035
.035
.035
.035

.035

Right

124
192
308
500
218
282
500
545
312
143
500
273

135
500
500




HEC-RAS Pan: Exist. Cond. River: Southem Pacific Reach: Tolleson 1
- . 'Reach. | “RiverSta -|".QTotal '*'| ‘MinChEl |- W.S:Elev ' | Crit W.S:= “.Vel Chnl ™ 1%Top Width | - Froude # Chi
: ) R st i - Mt e - e R | I iy | o RISy e it L Tl R

‘l7287 - 1020.00 1033.80 1036.46 1036.4 397 257.00 602.26 1.07

{7284 -° 1020.00 1032.90 1035.61 1034.91 1.53 667.97 1347.83 0.33

47227 1020.00 1033.40 1035.19 1034.68 1.42 718.78 1219.30 0.30

1020.00 1031.60 1034.27 1034.02 1034.32 0.005102 1.86 547.73 1246.50 0.47

1020.00 1029.60 1033.55 1032.64 1033.57 0.000696 1.14 892.32 1550.80 0.19

1020.00 1028.90 1032.89 1032.85 1033.10 0.024994 3.73 273.76 535.14 0.90

1020.00 1028.50 1031.83 1031.17 1031.88 0.001641 1.79 569.90 862.28 0.30

1020.00 1027.70 1031.49 1030.39 1031.50 0.000415 0.90 1135.41 1130.76 0.15

1020.00 1028.90 1030.58 1030.54 1030.83 0.012897 3.99 255.94 561.43 0.91

1020.00 1026.50 1029.89 1029.17 1029.92 0.001128 1.50 678.86 1071.56 0.25

1020.00 1026.30 1029.76 1028.99 1029.78 0.000844 1.27 804.82 1212.05 0.22

3 1020.00 1025.60 1029.62 1028.31 1029.62 0.000160 0.66 1537.65 1475.93 0.10

Tolleson1 - 1490.00 1025.40 1029.57 1028.05 1029.58 0.000143 0.68 2177.18 1809.40 0.10

Toﬂesdl\ﬁi*&?,’ 1490.00 1028.29 1029.46 1029.57 0.002839 2.67 558.11 1007.68 0.63

Tolleson 1+ 1490.00 1025.80 1028.44 1028.17 1028.54 0.005927 2.52 592.34 937.56 0.53

Tolleson 1° * 1490.00 1025.10 1028.02 1026.99 1028.04 0.000374 1.00 1485.69 1180.30 0.16




Elevation (ft)

Elevation (ft)

Elevation (ft)

OFfe——.035

Tolleson FIS Short
River = Southemn Pacific Reach = Tolleson 1

RS =7.287

1038 Legend
1037 el
Ground
[ ]
1036 Bank Sta
1035
1033
1032 T T T T B £ T T T 1
5000 5200 5400 5600 5800 6000 6200 6400 6600
Station (ft)
Tolleson FIS Short
River = Southem Pacific Reach = Tolleson 1 RS =7.264
1038<-08%€ .035 >
Legend
1037 _ N GOSN et A _ = =an WS PF#1
Ground
1036 &~ = e e el . A Ineff
1 .
Bank Sta
1035
1033 == - =
1032 T T T T T T T |
50 5200 5400 5600 5800 6000 6200 6400 6600
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Tolleson FIS Short
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St s
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5000 5200 5400 5600 5800 6000 6200 6400 6600

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

1033

1032

1031

Tolleson FIS Short
River = Southem Pacific Reach = Tolleson 1

RS =7.169

.035

Legend

WS PF#1
Pkl
Ground
—
Ineff
[ ]
Bank Sta

5000

5800 6000
Station (ft)

Tolleson FIS Short
River = Southemn Pacific Reach = Tolleson 1

RS =7.074

66!

.035

XY

T

5800
Station (ft)

Tolleson FIS Short
River = Southemn Pacific Reach = Tolleson 1

T T
5400 5600 6000

T
6200 6400

RS =7.033

00

Legend

WS PF#1
—_—
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e

Ineff
®

Bank Sta

1
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.035

N

Legend
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e
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Elevation (ft)

Elevation (ft)

Elevation (ft)

Tolleson FIS Short
River = Southem Pacific Reach = Tolleson 1

RS =6.980

1035 Legend
1034 WS PF#1
e
Ground
1033
Ineff
[
1032 Bank Sta
1031
1030
1029
1028 T + T T T - T ~ :
5000 5200 5400 5600 5800 6000 6200 6400 6600
Station (ft)
Tolleson FIS Short
River = Southemn Pacific Reach = Tolleson 1 RS =6.885
1033 06— .035 >
Legend
- I N LEL ot datet T LY W""‘-nwspm
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1031 T Al
®
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.
L
1028 ! e e % -
ke
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.03 —
M Logend
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[
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L ]
Bank Sta

1024

T ’ T ¥ T v T

5400 5600 5800 6000
Station (ft)

5000 5200

T o
6200 6400

1
6600




Elevation (ft)

Elevation (ft)

Elevation (ft)

Tolleson FIS Short

River = Southem Pacific Reach = Tolleson 1

RS =6.723

.035 .03 .035 >
1034 g Legend
WS PF#1
1032 A
Ground
s .
Ineff
1030 g
Bank Sta
1028
-
1026 londarensacns e e
1024 T — T T T T v T = T 1
5000 5200 5400 5600 5800 6000 6200 6400 6600
Station (ft)
Tolleson FIS Short
River = Southem Pacific Reach = Tolleson 1 RS = 6.696
1032 035K .0} .035 >
Legend
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/'\"”'f. Ground
i o
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®
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.035—>4¢ .03 >¢

T

T v T
5600 5800 6000
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Tolleson FIS Short
River = Southem Pacific Reach = Tolleson 1

=
6200

RS =6.601

6400 6600

.035

Y

Legend
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B Rl

Ground
e

Ineff
[ ]
Bank Sta

5000 5200

5400

T T L T
5600 5800 6000
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T
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6400 6600




Elevation (ft)

Elevation (ft)

Elevation (ft)

Tolleson FIS Short
River = Southemn Pacific Reach = Tolleson 1 RS =6.549

0353 . |e .035 -
1031f 0 Legend
h 3 ’ E—
. S | WSPF#1
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] Ground
4 ol
10297 | neff
] [
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1025 +——— e N e e i B e e s e e —
5000 5500 6000 6500 7000 7500
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1033 sme . . Legend
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[
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1028 +—m——————————— -—— 7
5000 5500 6000 6500 7000 7500
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1032 Legend
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Elevation (ft)

Tolleson FIS Short
River = Southem Pacific Reach = Tolleson 1 RS =6.412

i .03 > 035 >
10367 Legend
1034 s e i . , " , . WS PF#1
] Ground
10321 — | Levee
) ( ]
. Bank Sta
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1026
1024 - r : . ; , ' ' . . ' , . y : .
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Station (ft)
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PROJECT DATA

Project Title: Target Revised Effective, 24-hour 24 o muﬂ_
Project File : TGT24E.prj

Run Date and Time: 12/04/2000 9:40:30 AM

Project in English units

Project Description:

Target Revised Effective Model, 24-hour

Prepared By: Hoskin Engineering

Consultants, Inc. :

HEC Project No.: 00-043 -

Date: 11-30-00

Description:

Original Tolleson Area floodplain study modified to the revised effective
conditions. Flow change location added at cross-section 7.074. 100-year,
24-hour flows from revised effective HEC-1 model. Downstream reach length for
section 6.549 corrected.

Original Model Info.:

Tolleson FIS, Project

FCD 95-26, El Mirage Road to 69th Avenue Alignment. August 17, 1998
Dibble &

Associates, Inc., with JE Fuller/Hydrology & Geomorphology, Inc.

The

Cross-section data were generated by ROADCALC from March 28, 1994 Topo flown by
Kenney Aerial Mapping, Inc., NGVD 1929. Top-of-rail elevations and
roadway/canal profile data were added to most cross-sections based on
subsequent survey by Urban Engineering. Some cross sections were edited or
added by hand.

Discharge data are from HEC-1 model for Tolleson Area dated
December 1998 unless otherwise noted.

Hydrologic concentration points are

noted in cross-section descriptions using the corresponding HEC-1 IDs. The
flow rates have been rounded to the nearest 10 cubic feet per second

(cfs) .

The floodplain was mapped utilizing HEC-RAS Version 2.1, dated
October 1997.

PLAN DATA

Plan Title: Target Revised Effective, 24-hour
Plan File : g:\Filedir\00\00-043 Target S.W. Dist.Center\hydro\hec-ras\TGT24E.p02

Geometry Title: Existing Geometry
Geometry File : g:\Filedir\00\00-043 Target S.W. Dist.Center\hydro\hec-ras\TGT24E.g01

Flow Title : Flow from HEC-1 24-hr Model

Flow File : g:\Filedir\00\00-043 Target S.W. Dist .Center\hydro\hec-ras\TGT24E.£01
Plan Summary Information:
Number of: Cross Sections = 16 Mulitple Openings = 0

Culverts = 0 Inline Weirs = 0

Bridges = (4]

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculaton tolerance = 0.01
Maximum number of interations = 20

Maximum difference tolerance = 0.3

Flow tolerance factor = 0.001 -



Computation Options

Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method:
Computational Flow Regime:

FLOW DATA

Ave

rage Conveyance

Subcritical Flow

Flow Title: Flow from HEC-1 24-hr Model

Value

Flow File g:\Filedir\00\00-043 Target S.W. Dist .Center\hydro\hec-ras\TGT24E.£01
Flow Data (cfs)
River Reach RS PF#1
Southern PacificTolleson 1 7.287 1020
Southern PacificTolleson 1 7.074 1099
Southern PacificTolleson 1 6.549 1451
Boundary Conditions
River Reach Profile Upstream
Southern PacificTolleson 1 PF#1
Changes in WS and EG
River Reach RS Profile Type
Southern PacificTolleson 1 6.532 PF#1 Known WS 1029.46
Southern PacificTolleson 2 5.539 PF#1 Known WS 1024.18
Southern PacificTolleson 2 5.054 PF#1 Known WS 1015.2
Southern PacificTolleson 2 3.568 PF#1 Known WS 1003.1
Southern PacificTolleson 2 1.972 PF#1 Known WS 992
Southern PacificTolleson 2 1.138 PF#1 Known WS 986.3
Canal Canal Split 5.798 PF#1 Known WS 1026.92
Canal Canal Split 5.578 PF#1 Known WS 1026.3

GEOMETRY DATA

Geometry Title: Existing Geometry
Geometry File

CROSS SECTION

REACH: Tolleson 1 RS:

INPUT

Description: RM 7.287, HEC-1 CPUB1 Q=1020

g:\Filedir\00\00-043 Target S.W. Dist.

RIVER: Southern Pacific
7.287

JEF, 69th Avenue Alignment.
Station Elevation Data num= 65
Sta Elev Sta Elev Sta Elev Sta Elev Sta
5000 1037.2 5001.6 1037.2 5010:1 1036.8 5010.2 1036.8° 5010.5
5010.7 1036.8 5016 1035.8 .5023 1033.4 5025.2 1032.8 5027.8
5032 1032.6 5038.3 1032.3 5048.1 1034.7 5051.9 1035.5 5053.3
5053.5 1035.8 5053.6 1035.8 5054 1035.9 5054.1 1035.8 5054.3
5055 1035.5 5055.6 1035.3 5056.5 1035 5059.4 1034.1 5059.9
5060.7 1033.8 5062.5 1034.5 5065.5 1035.9 5066.5 1035.8 5072.1
5076.6 1035.8 5081 1035.8 5082.8 1035.9 5087.3 1035.8 5089.7
5094.2 1035.7 5115.9 1035.6 5167.7 1035.8 5241.4 1036.1 5312.7
5457.9 1036.2 5481.4 1036.3 5510.7 1036.2 5668.1 1036.6 5695.3
5701.3 1036.6 5854.7 1036.7 5862 1036.7 5867.4 1036.7 5870.3
5879.9 1036.8 5891 1036.8 6062.7 1037.2 6066 1037.2 6067
6070.1 1037.2 6075.3 1037.2 6124 6 1037.2 6240.6 1037.4 6398.7
6423.9 1037.6 6465.8 1037.7 6502.5 1037.7 6567.4 1037.8 6600
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
5000 .08 5059.9 .035 5668.1 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
5000 6600 124 124 124 <X
Blocked Obstructions nums= b |
Sta L Sta R Elev
5000 5055 1035.5
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1036.71 Element Left OB
Vel Head (ft) 0.24 Wt. n-Val.
W.S. Elev (ft) 1036.46 Reach Len. (ft) 124.00
crit w.s8. (ft) 1036.46 Flow Area (sq ft)
E.G. Slope (ft/ft) 0.034066 Area (sq ft)
Q Total (cfs) 1020.00 Flow (cfs)
Top Width (ft) 602.26 Top Width (ft) -
Vel Total (ft/s) 3.97 Avg. Vel. (ft/s)
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Max Chl Dpth (ft) 2
Conv. Total (cfs) 5526
Length Wwtd. (ft) 124.
Min Ch E1 (ft) 1033.
Alpha 1

Frctn Loss (ft) 0.
C & E Loss (ft) 0.

66
=4

Hydr. Depth
Conv. (cfs)
Wetted Per. (ft)

Shear (lb/sq ft)
Stream Power (1lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

(ft)

The energy equation could not be balanced within the specified number of iterations.

The

program selected the water surface that had the least amount of error between computed

Warning:
and assumed values.
Warning:
than 0.7 or greater than 1.4.
Warning:
section.
Warning:

depth,

is not a valid subcritical answer.

CROSS SECTION

RIVER: Southern Pacific

REACH: Tolleson 1 RS: 7.264
INPUT
Description: RM 7.264
Station Elevation Data num= 56
Sta Elev Sta Elev Sta Elev Sta Elev
5000 1037.2 5003.1 1037.1 5007.3 1037.2 5016.5 1037
5020.1 1036.7 5023.8 1035.9 5033.2 1034.1 5034 1033.9
5038.9 1032.9 5041.7 1033.5 5054.9 1035.1 5058.4 1034.2
5064.3 1034.8 5065.3 1035.1 5070.4 1035.1 5076.9 1035
5080.2 1034.7 5083.7 1034.1 5084 1034 5088.1 1034
5193.6 1034.2 5306.8 1034.4 5336 1034.4 5419.5 1034.7
5451.5 1034.9 5575.5 1035.1 5595.7 1035.2 5678.4 1035.3
5853.6 1035.6 5869.4 1035.6 6249.8 1035.6 6254.3 1035.6
6263.3 1035.6 6363.5 1035.6 6367.8 1035.6 6372.1 1035.6
6415.5 1036.1 6419.7 1036.1 6451.5 1036.4 6475.9 1036.7
6484.3 1036.7 6491.3 1036.8 6500.9 1036.8 6505.1 1036.8
6600 1036.9
Manning's n Values num= 2
Sta n Val Sta n Val
5000 .08 5076.9 .035
Bank Sta: Left Right Lengths: Left Channel Right Coef
5000 6600 192 192 192
Ineffective Flow num= 1
Sta L Sta R Elev
6035 6600 1036
CROSS SECTION OUTPUT Profile #PF#1
E.G. Elev (ft) 1035.65 Element
Vel Head (ft) 0.04 Wt. n-val.
W.S. Elev (ft) 1035.61 Reach Len. (ft)
Crit W.S. (ft) 1034.91 Flow Area (sqg ft)
E.G. Slope (ft/ft) 0.002532 Area (sq ft)
Q Total (cfs) 1020.00 Flow (cfs)
Top Width (ft) 1347.86 Top Width (ft)
Vel Total (ft/s) 1.53 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 2.71 Hydr. Depth (ft)
Conv. Total (cfs) 20269.6 Conv. (cfs)
Length Wtd. (ft) 192.00 Wetted Per. (ft)
Min Ch El1 (ft) 1032.90 Shear (1lb/sqg ft)
Alpha 1.00 Stream Power (1lb/ft s)
Frctn Loss (ft) 0.43 Cum Volume (acre-ft)
C & E Loss (ft) 0.00 Cum SA (acres)
CROSS SECTION RIVER: Southern Pacific
REACH: Tolleson 1 RS: 7.227
INPUT
Description: RM 7.227
Station Elevation Data num= 57
Sta Elev Sta Elev Sta Elev Sta Elev
5000 1037.3 5007.8 1037.2 5010.5 1037.1 5018.1 1037.1
5025.9 1035.9 5026.7 1035.8 5027.9 1035.6 5038.2 1034.3
5042 1034 5043.2 1034.1 5054.9 1034.6 5058.8 1033.9
5060 1033.4 5060.5 1033.7 5062 1034.4 5063.2 1034.9
5071.6 1034.4 5073.9 1034.3 5075.3 1034.3 5081.1 1034.2
5083 1033.7 5083.1 1033.7 5106 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>