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1.00 INTRODUCTION

This is a final drainage report prepared to accompany the improvement plans for Indian School
Road Bypass'from Bullard Avenue to Old Litchfield Road and Litchfield Road Bypass from
R.I.D. Canal to Indian School Road Bypass plus additional pavement tapers north and east. These
improvements are a part of a master plan proposed by Suncor Development Co. as shown by
Exhibit 1 "Palm Valley Master Plan Program". The project consists of paving and drainage
improvements in accordance with City of Goodyear's major arterial street standards. The specific
project limits are listed as follows:

Indian School Road Bypass:

Litchfield Road Bypass:

Bullard Ave. east to Old Litchfield Rd. with ai, 100
ft. taper to the east

Begins 1,450 ft. south of Indian School Rd. bypass
and ends at the Indian School Rd. bypass with a
1,000 taper to the north.

2.00 DESCRIPTION OF EXISTING DRAINAGE CHARACTERISTICS

Exhibit 2 is a composite reproduction of the USGS maps El Mirage, Arizona; Tolleson, Arizona;
and Perryville, Arizona, whereon the potential watershed boundary limits have been indicated.
The watershed limit line has been plotted based on map contours and information received from
the Maricopa County Flood Control District. There are certain elements of the drainage patterns
that have not been fully analyzed because they are beyond the scope of this drainage report. For
example, the drainage shown along the north side of the Roosevelt Irrigation District (RJ.D.)
canal is shown as was depicted in the White Tanks!Agua Fria Area Drainage Master Study
prepared by Maricopa County Flood Control District. No attempt has been made to verify that
this is accurate. Proposed drainage improvements as discussed later in this report were not
designed or sized for offsite drainage areas east of Litchfield Bypass.

The natural fall of the ground on the alignment of the Indian School Road Bypass is very flat.
The natural fall of the ground for Litchfield Bypass is approximately 0.6% from north to south.

Exhibit 3 shows the existing drainage improvements in the vicinity of the proposed project which
consist of the following:

• Earthen swale flowing north to south approximately 1,200 feet west of Litchfield
Bypass.

• 42" and 36" storm drain east to west on Indian School Road Bypass and a 48" and
54" on Litchfield Road Bypass which system was constructed by the Maricopa
County Highway Department. A drainage report is not available to determine the
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design watershed area. The pipe discharges into an earthen swale south of the
R.I.D. canal.

-According to Suncor Development, the City of Litchfield and the City of
Goodyear, this storm drain has lost much of its capacity because of silting and the
outfall conditions where the storm drain is much lower than the discharge drainage
swale. The City of Litchfield Park constructed a silt trap inlet at the northeast
corner of the Indian School Road Bypass/Litchfield Road Bypass in an effort to
intercept the silt and debris that otherwise are entering the storm drain and reducing
its capacity. It appears that this drainage system is not very effective and a known
ponding problem exists at the intersection of Litchfield Bypass and Indian School
Road Bypass.

• The City of Litchfield Park constructed a 42" and 48" storm drain as shown on
Exhibit 3 just west of Old Litchfield Road in approximately 1993. This storm
drain was constructed to alleviate a drainage problem that existed in the subdivision
north of Indian School Road Bypass. This subdivision was previously connected
by a 24" pipe to the 42" storm drain on Indian School Road but because of the
silting and large drainage area contributing to the 42" pipe, there was a lot of
flooding in the subdivision. The City of Litchfield Park constructed the 42" and
48" storm drain and eliminated the connection to the Indian School Road Bypass.
This new storm drain connects to an existing drainage channel south of the R.I.D.
canal and by Suncor Development.

3.00 FLOODPLAIN AND FIRM MAP CLASSIFICATION

Exhibit 4 is a reproduction of Panel 2080 of the Flood Insurance Rate Map revised in 1994. The
map shows that there is a potential floodplain adjacent to the R.I.D. canal. Indian School Road
Bypass east of Litchfield Bypass is within the floodplain which is caused primarily by flood waters
backing up against the R.I.D. canal and Litchfield Road Bypass. The map indicates that the area
is in Zone AH with water surface elevations known.

A proposed Walgreens site and existing developments south of Indian School Road Bypass and
east of Litchfield Road are in an area that is potentially flooded by water backing up against the
R.I.D. canal and Litchfield Road Bypass.

4.00 PROPOSED DRAINAGE PLAN

Exhibit 5 shows the proposed drainage plan which is described below.

Bullard Avenue and Indian School Bypass west of the Bullard Avenue intersection are not part of

- 2 -



LEGEND
c:::J \JAIL SED. RESDENTIAL 0-0 dolac

t:l URI" MED. DENSITY Rf$D. 15-12 dulac

t:::I UR/H MED. 10 HIGH DENSITY AfSO 17-25 dulac

t:::1 ......x: COMMERCIAL

11=:I Ne NEIGHBORHOOD RE TA"

c:J MNC COMIrtAUNlTY COMMERCIAL

1::3 lie LIGHT I-lOUSTRIAL

c:J SU CflolETERV

t::J MUCI COMMUNITY COLLEGE

E::l MUC1 TOWN CENTER

t::J UVC a HQSPIT AL

E:::::l GRC REGIONAL CENTER

t:::J OPEN SPACE & SCHOOlS

/
rn
)<

:r--.
lJ-.
r;-

-
~~®
NOVEMBER 3. 1992
RlVISfD: APRil 20. 1994

- .

,.~VE'~'~:'~M::~D:'~::':~'::~::~3E=:2~~~~,ooARCHITECTURE AN~ PLANNING PALM ~ALLEY ~@@~@[[ [¥)O@ITU [¥)[[@@J[[~0lfU



;
I

/

rn
x
::s-- .
(J- .
ri-

3109

\,
,
,

I
I .

:: :)
II ;·1
II I'·:
L-L

\'J., \,'/
/



design watershed area. The pipe discharges into an earthen swale south of the
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this project but are under design by B&R Engineering. Their proposed drainage plan requires an
inlet and retention facility at the southeast corner of this intersection that are not part of the current
project.

Between Bullard Avenue and Litchfield Road Bypass, the proposed drainage system consists of
several inlets taking the water off the street and discharging into shallow retention basins along
the north and the south side of the proposed road. Drainage from north of the proposed I.S.R.,
west of Litchfield Road Bypass including west of Bullard Avenue is diverted to a box culvert
proposed by the project at 2000' west of Litchfield Bypass. The diversion naturally occurs by the
fact the road is elevated above natural grade. This pattern is in accordance with the Coe & Van
Loo master drainage report. As the area is developed, drainage facilities will be included
compatible with the development as it occurs.

The location of the box culvert and design flows were established in a drainage report prepared
by Coe & Van Loo in 1990 entitled "Litchfield Greens Master Drainage Report". The flow rates
for this box culvert are Qs = 153 cfs, QlO = 255 cfs, Qso = 486 cfs and QlOo = 642 cfs as given
in that report. The culvert is designed to pass the Qso without flooding the roadway and <10
without flooding more than 0.5 feet deep over the top of the road. The flow rates mentioned are
not what is arriving at the box culverts at this time, but is based on a master plan layout of streets
and developments in the future as determined by the Litchfield Greens Master Drainage Report.
The culvert is being constructed to preclude the need to remove and replace the road when the
culvert is needed. No drainage channel will be constructed upstream of the culvert but it will tend
to collect water ponding against the north side of Indian School Road Bypass. A small drainage
swale will be constructed south to daylight at a location to be determined by Suncor Development.
When the final channel is constructed, it must provide a 1oo-year tailwater at the culvert no higher
than 1013.95 (MCHD BC flush at Litchfield Bypass and Indian School Bypass = 1013.01).

Pipe culverts 1 and 2 are intended to intercept the water that is coming from the north along
Litchfield Road Bypass and discharge it to the southwest corner of the intersection. They have
the added benefit of connecting to the existing silt basin and partially relieving the existing 48"
storm drain on Indian School Road Bypass. It is intended that pipe culverts 1 and 2 discharge into
a drainage channel that would flow south along the west side of Litchfield Road Bypass to the
north side of the R.I.D. canal, west to a retention facility, and ultimately to a drainage overchute
over the R.I.D. canal. The retention basin and overchute to the R.I.D. canal are not included in
this project. They would be constructed in the future as the area is developed by Suncor
Development. The discharge ditch will be constructed by this project to the SW so far as required
to "daylight". The final 1oo-year tailwater at culvert 2 must be no higher than 1010.73 (MCHD
BC flush at Litchfield Bypass and Indian School Bypass = 1013.01).

Inlet 9 and 11 are proposed inlets at the intersection of Indian School Road Bypass and Litchfield
Road Bypass south side. Inlet 9 and 11 will discharge into the drainage channel mentioned above.

Inlet 14 is an existing inlet on the north side of Indian School Road Bypass. No modifications are
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expected in this project. Inlet 13 is a new inlet that will be connected to the existing storm drain
in Indian School Road. The drainage area to Inlet 13 was included in the design prepared by
MCFCD for the existing storm drain on I.S.R. Therefore, no analysis of the existing storm drain
on I.S.R. is required for this connection. The preclusion if increased silt in this pipe by the
construction of pipe culverts 1 and 2 and Inlets 9 and 11 greatly improve the operational
characteristics of the existing storm drain on I.S.R. Therefore, the road widening on I.S.R. will
not adversely effect the ponding area at Inlets 13 and 14 over what is there today. The potential
for ponding should be reduced by these improvements.

However, nothing is proposed by this project to intercept the runoff from offsite areas north of
I.S.R. (primarily coming south on O.L.R.) and east of O.L.R. along I.S.R. and the R.I.D. Canal.
Therefore, nothing is proposed by this project to solve the regional drainage issues or to reduce
the flooding potential or floodplain designation at the low point between O.L.R. and Indian School
Road Bypass.

A summary of the inlet numbers, inlet types, peak flows, and runoff volumes is provided in the
following table.

- 4-



Table 1: Inlet and Culvert Summary

Inlet or Type Point Location QIO Q100 BASIN
Culvert (cfs) (cfs)
Descrip. arriving arriving lOO-yr Volume High water

volume provided
(ac-ft) (ac-ft)

,-
Inlet I MAG-550 Spillway ISB Sta 14+00 Rt. 1.2 1.9 0.108 0.108 1016.37

Inlet 2 MAG-550 Spillway ISB Sta 14+00 Lt. 1.4 2.2 0.112 0.112 1016.37

Inlet 3 MAG-550 Spillway ISB Sta 19+00 Rt. 1.7 2.7 0.121 0.121 1015.46

Inlet 4 MAG-550 Spillway ISB Sta 19+00 Lt. 1.5 2.5 0.136 0.136 1015.46

Box 3 Barrel 10' X 3' ISB Sta 23 +00 4861 6421 -- None --
Culvert

Inlet 5 MAG 534 ISB Sta 23 +00 Rt. 1.6 2.8 0.191 None --
Inlet 6 MAG 534 ISB Sta 23 +00 Lt. 1.6 2.7 0.152 None --
Inlet 7 MAG-550 Spillway ISB Sta 31 +00 Rt. 6.6 10.8 0.425 0.1742 1013.5<Y

Inlet 8 MAG-550 Spillway ISB Sta 31+00 Lt. 7.8 13.0 0.463 0.1564 1013.5OS

Pipe 3 Barrel 42" ISB Sta 40+90 60 128 -- None --
Culvert 1

Inlet 9 8' Scupper LB Sta 18+98 Lt. 6.9 10.5 0.414 None --
Inlet 10 None this project LB Sta 20+74 Lt. 3.0 4.6 0.202 None --
(Future)

Inlet 11 4' Scupper LB Sta 18+98 Rt. 4.0 6.1 0.237 None --
Inlet 12 Existing Silt Box LB Sta 20 + 95 Rt. 29 70 -- None --
Pipe 3 Barrel 36" LBSta 20+95 29 70 -- None --
Culvert 2

Inlet 13 Triple MAG 534 ISB Sta50+41 Rt. 12.9 20 -- None -
Inlet 14 Existing Catch Basin ISB Sta 50+41 Lt. 15.5 24 0.944 None -
(Exist.)

Note: Retention volume calculations and sample inlet calculations are provided in the appendix.

IF10ws for box culvert obtained from Litchfield Greens Master Drainage Report (Coe and Van Loo, 1992).

20verflow from Basin 7 spills over west end of sidewalk into box culvert channel

3100-year street ponding depth at Inlet 7 is 0.27 ft. spread = 14 ft.

40verflow from Basin 8 spills over east end of sidewalk into pipe culvert channel.

51Oo-year street ponding at Inlet 8 depth during basin overflow is 0.04 ft. spread is less than 1 ft.
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5.0 METHODS OF ANALYSIS

Three previous drainage studies that included the project drainage area have been obtained. The
first is the Master Drainage Report for Litchfield Master Planned Community prepared by Coe
and Van Loo Consulting Engineers, Inc. in 1989. The second is the Litchfield Greens Master
Drainage Report prepared by Coe and Van 1.00 in 1990, which superseded the first report for this
project area. The third is the Maricopa County Flood Control District's ongoing Whire
TankslAgua Fria Area Drainage Master Study. The Litchfield Greens report was used to obtain
design flows for the box culvert under Indian School Bypass at 144th Avenue. The HEC-1 file
from the MCFCD study was used to obtain Green and Ampt rainfall loss parameters for this
project and the aerial topographic drainage map from the same study was used assess regional
drainage patterns and delineate offsite drainage boundaries.

Field visits were made for the purpose of determining the drainage boundaries for pipe culverts
1 and 2.

This section describes the methods used to analyze the drainage design. Hydrologic methods are
described first, followed by hydraulic methods.

5.1 Hydrologic Methods

This section describes each method used to obtain the flow peaks and hydrographs used for design
purposes.

Rainfall-runoff Modeling

Runoff hydrographs for inlets 1-8 and pipe culverts 1 and 2 were generated by rainfall-runoff
modeling using the Army Corps of Engineers HEC-1 flood hydrograph package to perform
calculations. The methods used are summarized below:

Rainfall:

Rainfall Loss:

Subbasin
Hydrograph:

Channel Routing:

.6-hour MCFCD storm with 6-hour depths obtained from NOAA Atlas 2
maps.

Green and Ampt Loss Parameters taken from MCFCD White Tanks/Agua
Fria ADMS. Pavement areas within subbasins modeled as 95 %
impervious. Fully paved subbasins modeled using Initial Loss/Uniform
Loss Rate method (lL=O.05 in., ULR=O.01 in.lhr.).

Kinematic Wave Method for most basins.

Muskingum-Cunge Method

- 6 -



To analyze the performance of pavement drainage and retention basins, curb opening inlets were
modeled as HEC-1 flow diversions up to the capacity of each retention basin.

Peak flows for inlets 9-14 were determined using the Rational Method per HEC-12.

5.2 Hydraulic Methods

This section describes the methods used to analyze each hydraulic structure proposed in this
project. The results of the hydraulic analyses were used as input into the HEC-1 flood package
to create a model of the response of the project drainage system to various magnitudes of rainfall
and to answer key design questions about the adequacy of the structures proposed.

Pavement Drainage

Pavement drainage was analyzed using the modified Manning equation given in the Federal
Highway Administration Hydraulic Engineering Circular #12 (H.E.C. #12). Pavement drainage
calculations were performed using the curb opening inlet capacity worksheet given in the
appendix.

Inlet Capacities

Inlet capacities were calculated according to H.E.C. #12 and MCFCD. Clogging factors were
used per HEC #12 and MCFD. A rating table was prepared for each inlet and inserted into the
HEC-1 model. A sample curb opening capacity worksheet is included in the appendix.

Culvert and Storm Drain Hydraulics

The box culvert on Indian School Bypass at 144th Avenue and the pipe culverts at the ISB/LB
intersection were analyzed using the culvert option of the Army Corps of Engineers HEC-2 Water
Surface Profile package. The storm drain proposed for connection to a future canal overchute was
analyzed as a pressure (full) flow conduit using the Manning equation for friction losses with
reasonable junction losses added.

6.00 RECOMMENDATIONS

The proposed drainage plan of this drainage report has presented certain drainage facilities that
will be constructed as part of the road improvements. The proposed drainage plan improves the
drainage over existing conditions, however, a complete solution tot he drainage depends on the
following elements which are regional in nature requiring input and design by MCFCD and
others.
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1. When the east half of Bullard Avenue is constructed, a drainage inlet and retention
facility is required at the southeast corner of the Bullard Ave. and Indian School
Road intersection to receive drainage from Bullard Avenue south of Indian School

'Bypass. Suncor and B&R Engineering have agreed to this concept.

2. The culverts constructed at Station 23+00 and Station 42+00 depend on
construction of a downstream channel not part of the proposed road improvements.
The maximum allowable 100-year tailwater for these culverts is:

Station 23+00
Station 42+00

Max. tailwater = 1013.95
Max. tailwater = 1010.73

3. Inlet 12 depends on the construction of the downstream drainage channel from the
culvert at Station 42+00. Also, in the existing condition, drainage on the east side
of Litchfield Road north of Indian School Bypass is drained from the pavement
before Inlet 12 which prevents drainage from flowing past Inlet 12 around the
return and to the east. If a future improvement project on Litchfield Bypass adds
curb and gutter north of Inlet 12, curb openings or inlets must be provided to drain
the pavement completely into Inlet 12.

4. The potential floodplain at Inlets 13 and 14 is not being reduced by improvements
proposed as part of this project. A complete solution involves the following
elements not part of this project.

a. Tie the existing storm drain on Litchfield Road east of D.L.R. into the
R.I.D. Canal overchute.

b. Construct drainage channels and the R.I.D. overchute at the D.L.R.
alignment to divert water from east of D.L.R. away from the area.

c. Construct channels, storm drain and/or depress the intersection of
D.L.R.lI.S.R. to intercept and convey the drainage on D.L.R. to the
R. I. D. overchute and channel.

020296/1 ss/rpts/indian
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INDIAN SCHOOL ROAD BYPASS
RETENTION BASIN VOLUME CALCULATIONS

12/12 07:46

IBASIN 1
ICONTOU DELTA CONTO AVERAG INC. CUM.
ElEV. ElEV. AREA AREA VOlUM VOlUM

I -14.87 0
15.04 0.17 130 65 11 11
15.37 0.33 1410 770 254 265
15.71 0.34 3409 2410 819 1084
16.04 0.33 5496 4453 1469 2554
16.37 0.33 7642 6569 2168 4721

BASIN 2
CONTOU DELTA CONTO AVERAG INC. CUM.
ElEV. ElEV. AREA AREA VOlUM VOlUM

14.89 0
15.37 0.48 1381 691 331 331
15.87 0.5 4510 2946 1473 1804
16.37 0.5 7722 6116 3058 4862

BASIN :3

CONTOU DELTA CONTO AVERAG ING. GUM.
ELEV. ELEV. AREA AREA VOlUM VOlUM

13.84 0
14.13 0.29 664 332 96 96
14.46 0.33 1561 1113 367 463
14.96 0.5 4789 3175 1588 2051
15.46 0.5 8102 6446 3223 5274

BASIN 4
CONTOU DELTA CONTO AVERAG INC. CUM.
ElEV. ElEV. AREA AREA VOlUM VOlUM

14.01 0
14.13 0.12 160 80 10 10
14.46 0.33 1624 892 294 304
14.96 0.5 6303 3964 1982 2286
15.46 0.5 8214 7259 3629 5915

BASIN 7A
CONTOU DELTA CONTO AVERAG INC. CUM.
ElEV. ElEV. AREA AREA VOlUM VOlUM

12.25 0
12.50 0.25 711 356 89 89
12.75 0.25 2649 1680 420 509
13.00 0.25 5506 4078 1019 1528
13.25 0.25 9116 7311 1828 3356
13.50 0.25 12925 11021 2755 6111

BASIN 7B
CONTOU DELTA CONTO AVERAG INC. CUM.
ELEV. ELEV. AREA AREA VOlUM VOlUM

12.15 0
12.50 0.35 268 134 47 47
12.75 0.25 598 433 108 155
13.00 0.25 1194 896 224 379
13.25 0.25 2154 1674 419 798
13.50 0.25 3252 2703 676 1473

BASIN 8
CONTOU DELTA CONTO AVERAG INC. CUM.
ELEV. ElEV. AREA AREA VOlUM VOlUM

12.30 0 -
12.50 0.2 632 316 63 63
12.75 0.25 2635 1634 408 472
13.00 0.25 .6159 4397 1099 1571
13.25 0.25 10422 8291 2073 3643
13.50 0.25 14699 12561 3140 6784
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CURB OPENING CAPACITIES WORKSHEET

T
SLOPE 0.187%
Sx 1.50%
n 0.015
GUT. WID 1.41667
GUT SLO 5.88%
INLET LE 13.5
CLOG FA 0.8

TOTAL DEPTH STREET STREET HYPOTH GUTTER EO TOTAL GUTTER EQUIVAL REQUIRE FLOW

SPREAD AT CURB SPREAD FLOW GUTTER FLOW FLOW FLOW SLOPE INLET INTERCEPTED
SPREAD LENGTH

1.41667 0.08333 3.3E-06 3.5E-18 1.41667 0.03606 1 0.0311 0.0311 0.058824 1.803807 0.0311
3 0.10705 1.58333 0.00495 1.81985 0.06912 0.93313 0.07408 0.06912 0.055893 2.67802 0.074078

5 0.13705 3.58333 0.04386 2.32985 0.12496 0.74021 0.16882 0.12496 0.047439 4.176315 0.168815
7 0.16705 5.58333 0.14332 2.83985 0.19442 0.57565 0.33773 0.19442 0.040227 6.169479 0.337732

10 0.21205 8.58333 0.45181 3.60485 0.32144 0.4157 0.77325 0.32144 0.033218 9.800127 0.773247
13 0.25705 11.5833 1.00583 4.36985 0.47346 0.32006 1.47929 0.47346 0.029026 13.95431 1.476182
17 0.31705 15.5833 2.22072 5.38985 0.71178 0.24272 2.93249 0.71178 0.025637 20.03916 2.541838
21 0.37705 19.5833 4.08721 6.40985 0.98787 0.19465 5.07508 0.98787 0.02353 26.56249 3.660572
25 0.43705 23.5833 6.71345 7.42985 1.29932 0.16216 8.01277 1.29932 0.022106 33.40709 4.857133

-0.006
-0.0343
-0.0659

-0.084
-0.0934
-0.0986
-0.0975
-0.0802
-0.0508
-0.0171
-0.0035
0.00157

1
0.99786
0.97762
0.94652
0.91405
0.88398
0.83408
0.71712
0.56993
0.39661
0.17216
0.07874

1
0.8
0.6
0.5

0.44
0.4

0.35
0.27

0.2
0.135
0.06

0.0284

CHART 4, H.E.C. #12
MAG 220 CURB, 1.5% CROSS SLOPE
TOTAL WIT EO dEO/d(T)
SPREAD

1.42
1.77
2.36
2.83
3.22
3.54
4.05
5.25
7.08

10.49
23.61

50

HEC-1 INPUT:
* 13.5' CURB OPENING INLET RATING TABLE FOR S=0.187%
DIO.OOO 0.074 0.169 0.338 0.773 1.479 2.932 5.075 8.013
DQ 0.000 0.074 0.169 0.338 0.773 1.476 2.542 3.661 4.857



HEC-2 OUTPUT

BOX CULVERT
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THIS RUN EXECUTED 10MAY95 08:35:35

HEC-2 WATER SURFACE 1'ROFILES

VetS10n 4.6.2: May 1991
************************~************

Tt INDIAN SCHOOL ROAD BYPASS BOX CULVERT AND CHANNEL. FILE: ISBeOX.***
T2 LOCATION: WEST SIDE OF 144TH AVENUE
Tl SEC. NUMBERS ARE STA. NUMBERS (100 fEET) UP FROM FUTURE RIT.O. OVERCHUTE
T2 SECTIONS MODEL ACHANNEL WITH 5 FT BOTTOM WIDTH AND 5:1 SIDE SLOPES
T2 RUNNING 2000 FT FROM OVERCHUTE TO CULVERT, SLOPE AVERAGES O.4~

T2 INVERT OF OVERCHUTE = 1002.3
13 l
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J3 VARIABLE CODES FOR SUMMARY PRINTOUT
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THIS RUN EXECUTED lOMAY95 r. 0 • :': .7":
IJU ••J.J • .J ,:

HEC-2 WATER SURFACE PROFILES

Version I. '? U ... u lnni
'T. U • I.. I':O! I J} I

NOTE- ASTERISK '* , AT I r'" T f\C CROSS-SECTIO~J "'IY 0 C 0 INDICATES MESSAGE IN SUMMARY OF ERRORS I T C T
\ .. MI Ld" I VI I.UI'IUL l\ LJ.d~

T kin TAll C'('U('lr''lI BYPASS.1 11U 11\1. ,J\."IlUVL

SUMMARY PRINTOUT

SWJO CI lot T\l V*f'UCI C~SEL DEPTH VCH HV FRCH v*vw"U 01,1
LLi'I.l11 1\ l"lhJL " III'L-ll vw
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• U

JU.uu J.uu

.001 1002.30 nn 1005.45 4.15 e nI t: , 1,' ,n nn • nn
• U U U • U I ,..JU • III ,Ju,UU j.uu
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HEC-2 OUTPUT

PIPE CULVERTS
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HEC-2 WATER SURfACE PROfILES

111"1."',..; ..... 1\ I.' 1, M... u Irl:~l
'CI.)IVII 't.u.!.~ I'lar 1]]1

Tl LITCHFIELD ROAD BYPASS CHANNEL AND CULVERTS. FILE: ISBRET,~**

T2 LOCATION: RIO CANAL AND LITCHFiELD BYPASS
T2 SEC. NUMBERS ARE STATION NUMBERS (lOO FEET) UP FROM FUTURE RETENTION BASINS
T2 SECTIONS MODEL A 1500 FT CHANNEL RUNNING FROM RETENTION BASINS TO
TZ CULVERTS. BOTTOM WIDTH: 0 FT AND SIDE SLOPES ARE 4: 1,
TZ BASIN LEVEL IS 50YR z l00415 AND lOOYR=1005,O
T? I TT0UCTCI n ovnACC
IJ lll~1I11llU UlfrhlJ
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THIS RUN EXECUTED 10MAV9S n11 I It t, • 1 ~
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HEC-2 ~ATER SURFACE PROFILES

V&rS10n 4.6.2: May 1991
****~*************«.**~****«*~***~~**

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

LITCHFIELD BYPASS

SUMMARY PRINTOUT
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HEC-l OUTPUT

LITCHFIELD BYPASS

OFFSITE DRAINAGE
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*
FLOOD HYDROGRAPH PACKAGE IHEC-l)

MAY 1991
VtRSrC~i 4.C.1E

U.S. ARMY CORPS OF ENC:N(cRS
HYDROLOGIC ENGINfER;~G CE~~Z~

609 SECOND STREE~

* RUN DATE 05/10/95 TIME 10:24: 11
*

DAVIS! CALIfORNIA 0SS
(916) 551-i7:~3

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 731, HECIGS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTUR~.

THE DEFINITION OF -AMSKK- ON RM-CARO WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN7? VERSIO~

NE~ OPTIONS: DAMBREAK OUTFLO~ SUBMERGENCE! SINGLE EVENT DAMAGE CALCULATION~ DSS:~RITE STAGE FREQUENCY!
OSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



HEC-] PJPUT

Ln~E IO ....•.. 1••••••. 2••.•••• 3.•••••. 4..••••• 5••••••• 6••••••• i 8.•...•• 9•.•••. 1C

10 LITCHFIELD ROAD BYPASS NORTH OF INDIAN SCHOOL ROAD BYPASS
IO EXISTING CONDITIONS, OCTOBER 1994
10 MCFce 6-HDUR STORM DISTRIBUTION
10 GREEN AND AMPT LOSS PARAMETERS
10 KINEMATIC ~AVE SU88ASIN ROUTING
IO MUSKINGUM-CUNGE CHANNEL ROUTING

PAGE
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'v
T ,~, v
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1 n
IV

11 T~
II .LU

*OIAGRAM

STANDAGE A~O TRUITT ENGfNEERING! LTD.
2830 EAST BROWN ROAD SUITE 17
MESA AZ 35213

l: FREQUENCY
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"

I Ul1Ul I In. L. I I. Ul.. I lI'. L.1i a

10 0' 001?'v UrI • UJ';

19 ~o I n
r v , • U

10 01' 000 nno OH .025 O?? 0/,1 n,n .058 0 01/,
L U rL. .vuu .uuu • U I U I U,J J I U" I • 0; JU • U U I U I .,

11 01' 001 00,1 I10 I? 0 .215 .377 0') I, .911 n .950< I rL. I U U I • U]] • I I U I I J U .UJ'T .} .
22 01' 9" 011 .983 001 I non

rL. I U L • } I L I]] I I I U U u

23 II' ,0 .15 ? C1 H 40LV • 'u ,J I U I .UJ

* LS 1/. 1no
" 'v U
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HEC-l INPUT PAGf

LINE IO"t .... l ..•. , .. 2•...• 113 .. , .... 4....•.• S.,t,I .. 6... ,1 •• 7,""".8"11, .. 9,." .. 10

39 VV
1\1\ CIS

40 KM COMBINE 3 HYDROGRAPHS AT INC. SCH./LIT. BYP. INTERSECTION
41 He 3

42 KK SRWE 2
43 KM SUB-BASIN RUNOFF FR. LITCHFIELD RD Bf?ASS E. R/~ SET~, IND SCH SYP &INC SCH

Ir
LU

*" r cLv
J." IIV
"fV Vl\

47 RD

.0062
.15 1 I: I, 1,1, .39 I,:,,!

.I.J "f,"''1 'U

74 100
H .02 . 12 Inn
.J.J IUU

4000 .0063 .025 TRAP YES

48 KK SR~~

.5 It: I, /,1, ,n 5• I J '1' • .,'1 • .J)

74 100
? n? 11 1~ n
.J~ • U L .IL IUU

4000 nnn .025 TRAP J 2 12,uuU.J

else

SUB-BASIN RUNOFF FR. LITCHFIELD RD BYPASS ~, R!~ BETW. INO SCH 8YP &AIRLINE
117?1

.UJ..lJ

'" I CLv

Zl

Vii
1\1\

KM COMBINE 2 HYDROGRAPHS FROM EAST ANQ wEST SIDE OF LITCHFIELD RO BP. AT I.S.8.
ur
II\.,

Rn
IU

K~

SA
LG

IIV
VII

C?
.JL

53

54
55
56
57

49
50
1:1
.JI



SCHEMATIC DIAGRAM OF STREAM NET~ORK

INPUT
I TIle
lll1l

NO.

(V) ROUTING

(. l CONNECTOR

(---)J DIVERSION OR PUMP FLO~

«---) RETURN OF DIVERTED OR PUMPED FLO~

15 SR~El

25 SYARO

32 SCH

39 CIS ..

~z SR~EZ •••

48 SR~~

54 CISB ..

(XX*) RUNOFF ALSO COMPUTED AT THIS LOCATION



PEAK FLO~ AND STAGE IEND-OF-PERIOD) SUM~ARY FOR MUL TIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLO~S IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

OPERATIO~J STATtON AREA Pl A~J

RATIOS APPLIED TO PRECIPITATION
RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5

1.20 1.70 2.0J [,40 1.80
RATIO 6

? 1n
J I 1 U

HYOROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYOROGRAPH AT

HYD:~OGRAPH AT

') t"'/iYOT\\Cn Ai
" l.oUi'liJ.LIHU '"

C'01,1 C 1
,Jl\ Wl. I

SYARD

~('IU
JLoJl

CIS

SR~I~

else

n nn
U.UU

0.02

0.01

n n,
u.U.J

n n?u.u..:

0.03

0.07

C I nl,l
I l UW'

TTM,
1.11'1l.

C, lil,r
I l.V"

TIME

r I 1\1.1
I l.U""

~TMr
1J.1'1L

C I ("d,l
I l.UfI'

TIME

r I 1\1.1
I LV,,"

TIME

FLO~

TIME

FL0'.1
TIME

,
J.

U2

1,.
, nn
J. ) U

7.
3.98

1 n
I U •

4.00

11.
I, ? 1
'T • .J"

.:
J.

U8

H
I U •

4.32

J.

't rlt'l",Vu

?
J.

5 n,
• v J

1\
II.

3.98

10
I U.

us

20.
I, 1?
't. L J

23.
4. 13

1.\
, I •

I, 10
or, I U

I.
I. nn
""uu

I,, .
I. 01
or, U L

1 ?
I J.

3.98

11" .
3,93

25.
h 1 n
't I L U

36.
J, t n
" I U

57.
4.15

ou.
I, n:1'T.uu

ou.

4.60

11
II.

3.97

29.
( no
J. ) U

??
J J •

4. 18

o
JJ.

I, n1
,. I U t

1.1
I} •

4. 12

1·...
IV.

11
'L.

I. /,?
'T1"t.J

1,'
L U •

3.97

?1
J I.

4.00

1,1" .
4. 17

1?
I":,

I. n,
'T.UJ

102 .
I. no,.,uu

11
I!.

? no
J. } U

I, ?1
"t I J J

11
LL.

3.97

I, nn
""UU

48.
4. 17

86.
I, n1
"t I U"

120.
I, no
""UU

*U NORMAL EtJO OF HEC-l u*



HEC-l OUTPUT

INDIAN SCHOOL BYPASS

RETENTION AND INLET

ANALYSIS MODEL



t*tt*t**ttttttt*ttttt**t**ttt*t*t*ttt*t

* t
* U.S. ARMY CORPS OF ENGINEERS *
t HYDROLOGIC ENGINEERING CENTER t

t 609 SECOND STREET t
t DAVIS, CALIFORNIA 95616 t

t (916) 551-1148 *
t t

tttttttttttttttttttttttttttt*ttt**ttt**

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991

VERSION 4.0.1E

~************************************t***

**
*
*
t

t RUN DATE 12/12/95 TIME 13:31:15 t

t *
tt*ttttt*ttttttttt*tt*t*ttttttttttt*ttttt

*

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 13), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1913-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN11 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



HEC-l INPUT PAGE 1

LINE ID .......1....... 2....... 3....... 4.....•. 5....... 6....... 7....... 8....... 9...... 10

1 10 INDIAN SCHOOL ROAD BYPASS
2 ID 100-YR PRECIPITATION
3 10 MCFCD 6-HOUR STORM DISTRIBUTION
4 ID GREEN AND AMPT LOSS PARAMETERS
5 10 KINEMATIC WAVE SUBBASIN ROUTING
6 10 ~ SCS UNIT HYOROGRAPH FOR RUNOFF FROM RETENTION BASINS
7 10 MUSKINGUM-CUNGE CHANNEL ROUTING
8 10
9 10 STANDAGE AND TRUITT ENGINEERING, LTD.

10 ID 2830 EAST BROWN ROAD SUITE 17
11 ID MESA AZ 85213
12 ID

tDIAGRAM
13 IT 2 300
14 10 5
15 IN 15

t FREQUENCY 2 5 10 25 50 100
* PREC 1.20 1.7 2.0 2.4 2.8 3.1

16 JR PREe 2.0 3.1
* JD 3.00 0.01
t JD 2.98 0.50

17 VS SIS S2S S3S S4S S5
18 VV 2.11 2.11 2.11 2.11 2.11
19 VS S6 S7 S8
20 VV 2.11 2.11 2.11

21 KK SIS
22 KM SUB-BASIN RUNOFF TO CURB OPENING 1
23 BA .00052
24 PB 1.0
25 PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
26 PC .087 .099 .118 .138 .216 .377 .834 .911 .931 .950
27 PC .962 .972 .983 .991 1.000
28 LU .05 .01
29 UK 38 .015 .1 100
30 RD 343 .0018 .015 TRAP 0 33.3

31 KK DV1S
32 KM DIVERSION OF FLOW FROM STREET AT CURB OPENING 1
33 DT DIS 50

t 13.5' CURB OPENING INLET RATING TABLE FOR S=0.180%. CLOG FACTOR=80%
34 DI 0.000 0.073 0.166 0.331 0.759 1.451 2.877 4.979 7.861
35 DQ 0.000 0.073 0.166 0.331 0.759 1.451 2.521 3.642 4.839

36 KK DIS
37 KM RETRIEVE FLOW DIVERTED INTO CURB OPENING 1
38 DR DIS

39 KK SIB
40 KM SUB-BASIN RUNOFF FROM BASIN 1 BEHIND CURB
41 BA .00056
42 LG .40 .15 3.67 .35 37
43 UD .1



KK S3S
KM SUB-BASIN RUNOFF TO CURB OPENING 3
BA .00071
tu .05 .01
UK 38 .015 .1 100
RD 507 .0018 .015 TRAP 0 33.3 YES

HEC-l INPUT

LINE ID 1 2 3 4 5...•... 6 7..•.... 8 9.•.... 10

44 KK CIB
45 KM COMBINE INLET DIS WITH BASIN SIB
46 HC 2

47 KK ~ DVIB
48 KM DIVERT ALL FLOW INTO RETENTION BASIN 1 UNTIL FULL
49 DT D1B .10838 50
50 DI 100
51 DO 100

52 KK CIS
53 KM COMBINE RETENTION BASIN 1 OVERFLOW WITH INLET 1 BYPASS
54 HC 2

55
56
57
58
59
60

61 KK DV3S
62 KM DIVERSION OF FLOW FROM STREET AT CURB OPENING 3
63 DT D3S 50

* 13.5' CURB OPENING INLET RATING TABLE FOR S=0.180%. CLOG FACTOR=80%
64 DI 0.000 0.073 0.166 0.331 0.759 1.451 2.877 4.979 7.861
65 DO 0.000 0.073 0.166 0.331 0.759 1.451 2.521 3.642 4.839

66 KK D3S
67 KM RETRIEVE FLOW DIVERTED INTO CURB OPENING 3
68 DR D3S

69 KK S3B
70 KM SUB-BASIN RUNOFF FROM BASIN 3 BEHIND CURB
71 BA .00054
72 LG .40 .15 3.67 .35 34
73 UD.1

74 KK C3B
75 KM COMBINE INLET DIS WITH BASIN S3B
76 HC 2

77 KK DV3B
78 KM DIVERT ALL FLOW INTO RETENTION BASIN 3 UNTIL FULL
79 DT D3B .12107 50
80 DI 100
81 DO 100

82 KK C3S
83 KM COMBINE RETENTION BASIN 3 OVERFLOW WITH INLET 3 BYPASS
84 HC 2

PAGE 2



HEC-1 INPUT PAGE 3

LINE 10 1 2 3 4 5 6 7 8 9 10

KK S7
KM SUB-BASIN RUNOFF TO CURB OPENING 7
BA .00307
LG .40 .15 3.67 .35 68
UK 38 .015 .1 100
RD 767 .00153 .015 .00307 TRAP 0 33.3 YES

KK R7A
KM ROUTING OF FLOW FROM STREET AT CURB OPENING 7 THROUGH RETENTION BASIN
RS 1 STOR 0
SA 0 .0163 .0608 .1264 .2093 .2967
SE 12.25 12.50 12.75 13 13.25 13.5
SQ 0 0 0 0 0 .001
SS 13.5 100 3 1.5
ST 13.21 10 3 1.5
SW 0 3.5 13.5
SE 13.21 13.5 13.65

KK DV7A
KM DIVERSION TO SEND PART OF OVERFLOWS FROM 7A INTO BOX CULVERT CHANNEL AT 23+00
DT D7A 50
DI .06 .33 .71 1. 65 4.29 10.67 51. 62
DQ 0 0 0 .85 3.35 9.49 49.30

KK R7B
KM ROUTING OF FLOW FROM RETENTION BASIN 7A THROUGH BASIN 7B
RS 1 STOR 0
SA o .006152 .01373 .02741 .04945 .07466
SE 12.15 12.50 12.75 13 13.25 13.5
SQ 0 0 0 0 0 .001
ST 13.5 20 3 1.5

KK S2S
KM SUB-BASIN RUNOFF TO CURB OPENING 2
BA .00060
LU .05 .05
UK 38 .015 .1 100
RD 330 .00187 .015 TRAP 0 33.3

KK S5
KM SUB-BASIN RUNOFF TO CURB OPENING 5
BA .0007
LG .40 .15 3.67 .35 93
UK ~ 38 .015 .1 100
RD 440 .0018 .015 .0007 TRAP 0 33.3 YES

85
86
87
88
89
90

91 KK DV5
92 KM DIVERSION OF FLOW FROM STREET AT CURB OPENING 5
93 DT D5 50

t INLET RATING TABLE FOR MAG 534 CATCH BASIN S:0.153%. NO CLOG PER HEC12 SEC 7.4
94 DI 0 .5 1 2 3 4 5 10
95 DQ 0 .5 .95 1.87 2.76 3.63 4.475 8.8

96
97
98
99

100
101

102
103
104
105
106
107
108
109
110
111

112
113
114
115
116

117
118
119
120
121
122
123

124
125
126
127
128
129



KK S4S
KM SUB-BASIN RUNOFF TO CURB OPENING 4
BA .00066
LU .05 .05
UK 38 .015 .1 100
RD 493 .00187 .015 TRAP 0 33.3 YES

HEC-1 INPUT

LINE 10 1 2 3 4 5 6 7....•..8 9 10

130 KK DV2S
131 KM DIVERSION OF FLOW FROM STREET AT CURB OPENING 2
132 DT D2S 50

* 13.5' CURB OPENING INLET RATING TABLE FOR S=0.187%. CLOG FACTOR=80%
133 DI ~ 0.000 0.074 0.169 0.338 0.773 1.479 2.932 5.075 8.013
134 DQ 0.000 0.074 0.169 0.338 0.773 1.476 2.542 3.661 4.857

135 KK D2S
136 KM RETRIEVE FLOW DIVERTED INTO CURB OPENING 2
137 DR D2S

138 KK S2B
139 KM SUB-BASIN RUNOFF FROM BASIN 2 BEHIND CURB
140 BA .00052
141 UD.1
142 LG .40 .15 3.67 .35 17
143 UD.1

144 KK C2B
145 KM COMBINE INLET D2S WITH BASIN S2B
146 HC 2

147 KK DV2B
148 KM DIVERT ALL FLOW INTO RETENTION BASIN 2 UNTIL FULL
149 DT D2B .1116 50
150 DI 100
151 DQ 100

152 KK C2S
153 KM COMBINE RETENTION BASIN 2 OVERFLOW WITH INLET 2 BYPASS
154 HC 2

155
156
157
158
159
160

161 KK DV4S
162 KM DIVERSION OF FLOW FROM STREET AT CURB OPENING 4
163 DT D4S 50

* 13.5' CURB OPENING INLET RATING TABLE FOR S=0.187%. CLOG FACTOR=80%
164 DI 0.000 0.074 0.169 0.338 0.773 1.479 2.932 5.075 8.013
165 DQ 0.000 0.074 0.169 0.338 0.773 1.476 2.542 3.661 4.857

166 KK D4S
167 KM RETRIEVE FLOW DIVERTED INTO CURB OPENING 4
168 DR D4S

PAGE 4



HEC-1 INPUT PAGE 5

LINE 10. II •••• 1. '" II .2 3 '" .4 5.. It ••• 6 7. It •••• 8 II .9. 1,.,.10

o 33.3 YES

48

TRAP

3.67 .35
.1 100

.015 .00380

KK S4B
KM SUB-BASIN RUNOFF FROM BASIN 4 BEHIND CURB
BA .00066
UD .1
LG ~ .40 .15 3.67 .35 15
UD .1

KK C4B
KM COMBINE INLET D4S WITH BASIN S4B
HC 2

KK DV4B
KM DIVERT ALL FLOW INTO RETENTION BASIN 4 UNTIL FULL
DT D4B .1358 50
01 100
DQ 100

KK C4S
KM COMBINE RETENTION BASIN 4 OVERFLOW WITH INLET 4 BYPASS
HC 2

KK S6
KM SUB-BASIN RUNOFF TO CURB OPENING 6
BA .00068
LG .40 .15 3.67 .35 88
UK 38 .015 .1 100
RD 424 .00187 .015 .00068 TRAP 0 33.3 YES

KK S8
KM SUB-BASIN RUNOFF TO CURB OPENING 8
BA .00380
LG .40 .15
UK 38 .015
RD 767 .00153

183
184
185

186
187
188
189
190
191

192 KK DV6
193 KM DIVERSION OF FLOW FROM STREET AT CURB OPENING 6
194 DT 06 50

* INLET RATING TABLE FOR MAG 534 CATCH BASIN S:0.153%. NO CLOG PER HEC12 SEC 7.4
195 01 0 .5 1 2 3 4 5 10
196 DQ 0 .5 .95 1.87 2.76 3.63 4.475 8.8

197
198
199
200
201
202

169
170
171
172
173
174

175
176
177

178
179
180
181
182

203 KK R8
204 KM ROUTING OF FLOW FROM STREET AT CURB OPENING 8 THROUGH RETENTION BASIN
205 RS 1 STOR 0
206 SA .1678 .6249 .8580
207 SE 12.5 13.5 14
208 SQ 0 0 .001
209 ST 13.5 20 3 1.5



_... - _._~-----_._-----------_._-

HEC-1 INPUT PAGE 6

LINE ID ....... 1....... 2....... 3....... 4....... 5....... 6.......7....... 8....... 9...... 10

210 KK R8B
211 KM ROUTING OF FLOW FROM BASIN 8 THROUGH HYPOTHETICAL METERING BASIN
212 RS 1 STOR 0
213 SA .1 .1
214 SE ~ 0 1000
215 SQ 0 .01

216 KK D1B
217 KM THIS AND ALL FOLLOWING OPERATIONS ARE USED TO MEASURE THE VOLUME IN THE
218 KM RETENTION BASINS.
219 DR D1B

220 KK RIB
221 RS 1 STOR 0
222 SA .1 .1
223 SE 0 1000
224 SQ 0 .01

225 KK D3B
226 DR D3B

227 KK R3B
228 RS 1 STOR 0
229 SA .1 :t
230 SE 0 1000
231 SQ 0 .01

232 KK D7A
233 DR D7A

234 KK R7M
235 RS 1 STOR 0
236 SA .1 .1
237 SE 0 1000
238 SQ 0 .01

239 KK D2B
240 DR D2B

241 KK R2B
242 RS 1 STOR 0
243 SA .1 .1
244 SE 0 1000
245 SQ 0 .01

246 KK D4B
247 DR D4B

248 KK R4B
249 RS 1 STOR 0
250 SA .1 .1
251 SE 0 1000
252 SQ 0 .01



HEC-1 INPUT PAGE 7

LINE ID •••••••1. ......2•••••.• 3••.••••4.••••••5••••••• 6•••.•••7•.•••••8•••..••9•••..• 10

253 KK GROUND
254 KM COMBINE ALL RETENTION BASIN HYDROGRAPHS
255 HC 4

256 KK D5
257 DR D5

258 KK R5
259 RS 1 STOR 0
260 SA .1 .1
261 SE 0 1000
262 SO 0 .01

263 KK D6
264 DR D6

265 KK R6
266 RS 1 STOR 0
267 SA .1 .1
268 SE 0 1000
269 SO 0 .01

270 KK CBOX
271 KM COMBINE THE '2 INLETS WHICH RUN INTO THE BOX CULVERT
272 HC 2

273 KK RBOX
274 RS 1 STOR 0
275 SA .1 .1
276 SE 0 1000
277 SO 0 .01
278 ZZ



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

(V) ROUTING

(.) CONNECTOR

(---») DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

21 SIS

33
31

38
36

39

44

.-------)
DVIS

DIS

.<------- DIS
DIS

SIB

. .
CIB •••••.••.•••

49
47

.-------) DIB
DVIB

. .
52 CIS .

V
V

55 S3S ttt

63 .-------) D3S
61 DV3S

68
66

69

74

79
77

.<------- D3S
D3S

S3B

. .
C3B ••..•••••.•.

.-------) D3B
DV3B

82 C3S ....•.•..•.•
V
V

85 S5 ttt

93
91

96

102

.-------)
DV5

V
V

S7 ttt

V
V

R7A

D5



114
112

117

.-------)
DV7A

V
V

R7B

D7A

124

132
130

137
135

138

144

S2L

.-------)
DV25

D2S

.<-------
D2S

S2B

C2B •..••.•..••.

D2S

149
147

152

155

.-------)
DnB

.
C2S ••••••••••••

V
V

S45 ***

D2B

163
161

.-------)
DV45

D4S

168
166

169

175

180
178

183

186

.<-------
D4S

S4B

. .
C4B ••••••••••••

.-------)
DV4B

. .
C45 ••••••••••••

V
V

56 ***

D45

D4B

194
192

197

.-------)
DV6

V
V

58 ***
V

D6



203

210

219
216

220

226
225

227

233
232

234

240
239

241

247
246

248

V
R8
V
V

R8B

.<-------
DIB

V
V

RIB

DIB

.<-------
D3B

V
V

R3B

D3B

.<-------
D7A

V
V

R7M

D7A

.<-------
D2B

V
V

R2B

D2B

.<-------
D4B

V
V

R4B

D4B

253 GROUND •.•.•.•.•.•..•.•••••••..•.....•...•.

257
256

258

264
263

265

.<-------
D5
V
V

R5

D5

.<-------
D6
V
V

R6

D6

270

273

CBOX .•.•.••...•.
V
V

RBOX

\***l RUNOFF ALSO COMPUTED AT THIS LOCATION



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
lPERATION STATION AREA PLAN RATIO 1 RATIO 2

2.00 3.10

qYDROGRAPH AT SIS 0.00 1 FLOW 1. 2.
TIME 3.93 3.93

DIVERSION TO DIS 0.00 FLOW 1. 2.
TIME 3.93 3.93

HYDROGRAPH AT DVIS 0.00 1 FLOW O. O.
TIME 0.03 3.93

IYDROGRAPH AT DIS 0.00 FLOW 1. 2.
TIME 3.93 3.93

IYDROGRAPH AT SIB 0.00 FLOW 1. 2.
TIME 4.00 4.00

2 COMBINED AT CIB 0.00 FLOW 2. 4.
TIME 4.00 4.00

OIVERSION TO DIB 0.00 FLOW 2. 4.
TIME 4.00 4.00

HYDROGRAPH AT DVIB 0.00 1 FLOW O. 2.
TIME 0.03 4.10

2 COMBINED AT CIS 0.00 1 FLOW O. 2.
TIME 0.03 4.10

IYDROGRAPH AT S3S . 0.00 1 FLOW 2. 3.
TIME 3.97 3.97

lIVERS ION TO D3S 0.00 FLOW 2. 2.
TIME 3.97 3.97

lYDROGRAPH AT DV3S 0.00 1 FLOW O. O.
TIME 3.97 3.97

HYDROGRAPH AT D3S 0.00 1 FLOW 2. 2.
TIME 3.97 3.97

HYDROGRAPH AT S3B 0.00 FLOW 1. 2.
TIME 4.00 4.00

2 COMBINED AT C3B 0.00 1 FLOW 3. 4.
TIME 4.00 4.00

lIVERS ION TO D3B 0.00 1 FLOW 3. 4.
TIME 4.00 4.00

IYDROGRAPH AT DV3B 0.00 1 FLOW O. 3.
TIME 0.03 4.07

2 COMBINED AT C3S 0.00 FLOW O. 3.
TIME 3.97 4.07

HYDROGRAPH AT S5 0.00 1 FLOW 2. 3.



TIME 3.97 4.20

DIVERSION TO D5 0.00 1 FLOW 2. 3.
TIME 3.97 4.20

HYDROGRAPH AT DV5 0.00 1 FLOW O. O.
TIME 3.93 4.00

HYDROGRAPH AT S7 0.01 FLOW 7. 11.
TIME 4.00 3.97

ROUTED TO R7A 0.01 1 FLOW 1. 5.
TIME 4.23 4.10

** PEAK STAGES IN FEET **
1 STAGE 13.58 13.77

TIME 4.23 4.10

DIVERSION TO D7A 0.01 1 FLOW 1. 4.
TIME 4.23 4.10

HYDROGRAPH AT DV7A 0.01 1 FLOW 1. 1.
TIME 4.23 4.10

ROUTED TO R7B 0.01 FLOW O. 1.
TIME 5.43 5.23

** PEAK STAGES IN FEET **
1 . STAGE 13.54 13.55

TIME 5.43 5.27

HYDROGRAPH AT S2S 0.00 1 FLOW 1. 2.
TIME 3.93 3.93

DIVERSION TO D2S 0.00 1 FLOW 1. 2.
TIME 3.93 3.90

HYDROGRAPH AT DV2S 0.00 FLOW O. O.
TIME 3.90 3.90

HYDROGRAPH AT D2S 0.00 FLOW 1. 2.
TIME 3.93 3.90

HYDROGRAPH AT S2B 0.00 1 FLOW 1. 2.
TIME 4.00 4.00

2 COMBINED AT C2B 0.00 FLOW 2. 4.
TIME 4.00 4.00

DIVERSION TO D2B 0.00 FLOW 2. 4.
TIME 4.00 4.00

HYDROGRAPH AT DV2B 0.00 FLOW O. 1.
TIME 0.03 4.13

2 COMBINED AT C2S 0.00 FLOW O. 1.
TIME 3.90 4.13

HYDROGRAPH AT S4S 0.00 1 FLOW 2. 3.
TIME 3.97 4.00

DIVERSION TO D4S 0.00 1 FLOW 2. 2.
TIME 3.97 4.00

HYDROGRAPH AT DV4S 0.00 FLOW O. O.
TIME 3.97 3.97



HYDROGRAPH AT D4S 0.00 FLOW 2. 2.
TIME 3.97 4.00

HYDROGRAPH AT S4B 0.00 1 FLOW 1. 2.
TIME 4.00 4.00

2 COMBINED AT C4B 0.00 FLOW 3. 4.
TIME 4.00 4.00

DIVERSION TO D4B '0.00 1 FLOW 3. 4.
TIME 4.00 4.00

HYDROGRAPH AT DV4B 0.00 1 FLOW O. 2.
TIME 0.03 4.27

2 COMBINED AT C4S 0.00 FLOW O. 2.
TIME 3.97 4.27

HYDROGRAPH AT S6 0.00 1 FLOW 2. 3.
TIME 3.97 4.00

DIVERSION TO D6 0.00 1 FLOW 1. 2.
TIME 3.97 4.00

HYDROGRAPH AT DV6 0.00 1 FLOW O. O.
TIME 3.93 3.97

HYDROGRAPH AT S8 0.01 "FLOW 8. 13.
TIME 4.00 3.97

ROUTED TO R8 0.01 1 FLOW O. O.
TIME 0.03 4.57

tt PEAK STAGES IN FEET tt
1 STAGE 13.25 13.54

TIME 9.97 4.57

ROUTED TO R8B 0.01 1 FLOW O. O.
TIME 0.03 0.03

tt PEAK STAGES IN FEET tt

1 STAGE 0.00 0.63
TIME 0.00 9.97

HYDROGRAPH AT D1B 0.00 1 FLOW 2. 4.
TIME 4.00 4.00

ROUTED TO R1B 0.00 1 FLOW O. O.
TIME 0.03 0.03

tt PEAK STAGES IN FEET tt

1 STAGE 0.88 1.08
TIME 9.97 4.10

HYDROGRAPH AT D3B 0.00 1 FLOW 3. 4.
TIME 4.00 4.00

ROUTED TO R3B 0.00 1 FLOW O. O.
TIME 0.03 0.03

tt PEAK STAGES IN FEET tt

1 STAGE 1.04 1.21
TIME 9.97 4.10

HYDROGRAPH AT D7A 0.00 FLOW 1. 4.
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TIME 4.23 4.10

ROUTED TO R7M 0.00 1 FLOW O. O.
TIME 0.03 0.03

tt PEAK STAGES IN FEET tt
1 STAGE 0.19 1.60

TIME 4.90 5.30

HYDROGRAPH AT D2B .0.00 FLOW 2. 4.
TIME 4.00 4.00

ROUTED TO R2B 0.00 1 FLOW O. O.
TIME 0.03 0.03

tt PEAK STAGES IN FEET tt
1 STAGE 0.80 1.12

TIME 9.97 4.13

HYDROGRAPH AT D4B 0.00 1 FLOW 3. 4.
TIME 4.00 4.00

ROUTED TO R4B 0.00 FLOW O. O.
TIME 0.03 0.03

tt PEAK STAGES IN FEET tt
1 STAGE 0.92 1.36

TIME 9.97 4.17

4 COMBINED AT GROUND 0.00 FLOW O. O.
TIME 0.03 0.03

HYDROGRAPH AT D5 0.00 FLOW 2. 3.
TIME 3.97 4.20

ROUTED TO R5 0.00 1 FLOW O. O.
TIME 0.03 0.03

tt PEAK STAGES IN FEET tt
1 STAGE 0.69 1. 91

TIME 9.97 9.97

HYDROGRAPH AT D6 0.00 1 FLOW 1. 2.
TIME 3.97 4.00

ROUTED TO R6 0.00 FLOW O. O.
TIME 0.03 0.03

tt PEAK STAGES IN FEET tt
1 STAGE 0.65 1.52

TIME 9.97 9.97

2 COMBINED AT CBOX 0.00 1 FLOW O. O.
TIME 0.03 0.03

ROUTED TO RBOX 0.00 FLOW O. O.
TIME 0.03 0.03

** PEAK STAGES IN FEET **
1 STAGE 0.00 0.00

TIME 9.97 9.97
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