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SUPERSTITION FREEWAY
OFFSITE DRATNAGE STUDY

INTRODUCTION

This report was prepared by A-N West, Inc. under contract for services with d&ﬁffo‘_//m/
Tudor Engineering (Contract No. B86-35), The project ig known as the
Superstition Freeway Comprehensive Offsite Drainage Plan. This study was

initiated to provide a wholistic approach to the offsite freeway drainage

from Power Road to U.S. 60. Three separate design consultants have = Pﬁlﬁa}ﬁ}
responaibility to design collection and distribution systems to handle the
offsite and onsite drainage. The three reaches are: Power Road to
Ellsworth, Ellsworth to Ironwood, and Ironwood to U.S. 60. The study is éﬂﬁ%@fﬁ(?’
limited to existing conditions for the 100- and 50-year storm events. The c
existing development runoff condition was chosen because it represental a
definable worst case scenario for much of the gtudy area. Three faétors ff?/€;4(7r
influenced this decision, First, this area is developing very rapidly and é%

City of Mesa and City of Apache Junction are annexing the area continuously.
Third, each of the four jurisdiction agencies have their own retention policy
(see Appendix A}. Maricopa county and the City of Mesa have retention
ordinances which will limit runoff from developing parcels to at or below
present conditions. Currently, Pinal County has no retention ordinance and .
the City of Apache Junction has a 10-year 24~hour retention policy for
developments of more than one single home.

Because a majority of the study area is influenced by Maricopa County and the
City of Mesa, and the inability to determine under which policy a parcel of
land will be developed, the existing condition was chogen. Existing
floodplain limits for the 50~ and 100-year storm events at the north and
gouth rights—of-way were established to insure that the hydraulic structures
recommended to pass offsite drainage under the freeway did not adversely
impact existing floodplain limits.
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History:

Due to recent flooding conditions within the study area, the Flood Control
District of Maricopa County contracted with A-N West, Inc. in 1984 to produce
an Area Drainage Master Plan for the 68-gquare miles containing this section
of the Superstition Freeway. The Master Drainapge Plan Report was completead
in January, 1987 and a copy of the developed master plan is provided in
Appendix B.

One of the gignificant flooding events in the study area occurred September
30 through Octcber 3, 1983. Floodwaters rose asg existing channels and
street capacities were exceeded, damaging and flooding many residences in the

developed portions of the study area.

Again, on July 17—18: 1984, the study area was subjected to localized
flooding as a result of runoff from an intense rainstorm. The rainstorm was
centered near University Drive and the Central Arizona Project {(CAP) Canal
and produced rainfall intensities in excess of the 100-year point
precipitation values. According to the Flood Control District of Maricopa
County (FCD), the partially completed Signal Butte Floodway and CAP Canal
effectively reduced the peak flows from the storm event through retention of
almost 200 acre-feet of water before embankment failures occurred (see Report
on Flooding in Eastern Maricopa County, July 17-18, 1984, Flood Contrcl
Distriet of Maricopa County, November 15, 1984). 1In some areas, three to

four feet of water ponded and flows were egtimated as high as 2,500 cfs.

In 1981 the City of Apache Junction initiated a hydraulic investigation to
determine management recommendations for the Weekes Wash floodplain. The
study concluded that for the FEMA 100-year discharge of 6,680 cfs (D.A, =
10.6 square miles), 18% of the flow (1,200 cfs) bredks out of the Weekes Wash
channel and flows to the southwest. The remaining 5,488 cfe continued to the
south in the Weekes Wash channel. Thegse bresgkout flows appear to reach the
CAP just north of the Freeway alignment,

Numerous additional studies relatimg to the hydrology of the study area have
been completed and a majority of them are referenced in Appendix C.
Published reports were received and read. Unpublished information from SCS
concernlng the proposed Weekes_ﬁash Dam and the Powerllne Dam _analysis (1985)

was used to model the Weekes Wash_watershed above the Sup_;stltlon Freeway

rlght 0f~way (see_Append;x\D, Weekes Wash Basin Analysis - Backup Ma;gg&g&l“’~

Final Report Page 2

474



|

STUDY AREA BOQUMDARY

The study area for the Superstition Freeway Comprehensive Drainage Plan is
bounded on the north by the Soil Conservation Service (SCS) Buckhorn Mesa
flood control structures and the Weekes Wash northerm drainage boundary. It
ig bounded on the east by the Siphon Draw westem drainage boundary at
approximately one-half mile east of Goldfield Road and on the south by the
south right-of-way of the Superstition Freeway (SR 360). The westem

boundary is Power Road {(see Figure 1. Location Map).

The study area is divided into three design reaches. Reach I is from Power
Road to Ellsworth, Reach II is from Ellsworth to Iromwood Road, and Reach III
is from Ironwood to U.S., 60.

In Reach I, there are two municipal jurisdictions, the City of Mesa and
Maricopa County. In Reach II, there are three municipal jurisdiections,
Maricopa County, the City of Apache Junction, and Final County. - Reach III
has three municipal jurisdictions, Pinal County, the City of Apache Junction,
and the upper Weeckes Wash drainage area is in Maricopa County.

Final Report Page 3
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GENERALIZED WATERSHED DESCRIPTION

The watershed iz located in east Maricopa County and northwest Pinal County
between the Salt and Gila Rivers.

The study area contains twe markedly different hydrologic units as shown on
Figure 2. Hydrologic Unit 1 (westem) is generally characterized by uniform
slopes of less than two percent from northeast to southwest, hydrologic soil
type B (see Figure 7 - Hydrologic Soils Map), man-made structures that effect
natural stormwater runoff patterns, and natural drainage systems consisting
of numerous small discontinuous shallow, braided washes of limited capacities
with intermittent sheetflow areas. The runoff pattems in Hydrologic Unit 1
are typical of developments on alluvial fans in the arid southwest where the
continuity of natural stormwater conveyance has been of 1little or no
importance. The eastern quarter of this unit is less developed and has more
defined drainage patterns, however, braided channels still predominate.
About two-thirds of this unit is urbanized. Higher density urbanization
occurs in the western area and decreaseé eastward, At the present time, this
area is one of the fastest growing areas in the State of Arizona. Large

developments are being built continuously.

Hydrologic Unit 1 contains area in all four municipalities. The westem part
of this unit is in either the City of Mesa or Maricopa County (see Figure 2,
Hydrologic Unit Map). New developments in the City of Mesa are to provide
stormwater retention of the runoff associated with the S50-year, 24-hour
storm. Developments in Maricopa County are to provide retention for the
increase in runoff due to the development for the 100-year, 2-hour storm
unless the development requests water or sewer services from the City of
Mesa, in which case the development must provide City of Mesa retention
volumes. The City of Mesa is currently acquiring private water companies and
annexing the area in Maricopa County. The eastern part of this unit is in
either Apache Junction or Pinal County. For developments in the Apache
Junction (east of Meridian Drive) area, the runoff from the 10-year, 24-~hour
storm is to be retained. This does not apply where a single home is
constructed. In this case, no retention is required, The City of Apache
Junction was incorporated in 1978 and has only recently been enforcing their

retention poliey. Most of the residential development is single home

Final Report Page 4
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construction and therefore, only limited retention is being provided. Pinal

County currently has no retention policy.

Development above the Central Arizona Project typically consiste of single
family residences on medium to large lots and numerous trailer and

recreational vehicle parks typically having emall lots,

Most of the area between the CAP and Sossaman Road is developed in trailer

parks with residential small lots.

The area between Sossaman Road and the RWCD Canal has been developed into
planned area developments consisting mainly of single family homes. These
are typically large-scale developments incorporating residential, commercial,

multi-family, and recreational land uses.

The major structures in Hydrologic Unit 1 which have an effect on the natural
drainage pattems of the area are the Central Arizona Project Aqueduct,
Apache Trail (U.S. 60), the Sossaman Road Channel, the North Diversion Dam,
the irrigation dam near Meridian, and the Superstition Freeway. Existing
roads and streets in the study area are designed to pass runoff across the
road in approximately the natural drainage path using roadway dip sections.
Very few culverts exist in the study area except along Apache Trail (U.S.
60).

The ultimate stormwater outlet for the study area is the RWCD floodway
currently being designed and built by the 8CS. It is scheduled to be
completed to the Superstition Freeway by the end of 1989 and completed in
total by the end of 1990. These dates are subject to change due to changes

in appropriationsg and priorities by the Soil Conservation Service.

Hydrologic Unit 2 {eastern) is generally characterized by headwater slopes of
up to 30 percent, and lower basin slopes of 2 percent or less, Weekes Wash,
the only large wash in this unit, has a drainage area at the Superstition
Freeway of about 12 square miles. There are several other well-defined
washes with drainage areas of less than 2.5 square miles (see Figure 6, HEC-1
Schematic). ALl of the washes in Hydrologic Unit 2 discharge into the

Powerline Dam, two miles south of the Superstition Freeway,

Final Report Page 5
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Except the ares along Weekes Wash below Apache Trail, the area is
characterized by indulating ground surfaces with gulleys 5 to 15 feet deep,
30 to more than 100 feet wide, and longitudinal slopes of one percent and
greater, The runoff potential for this unit is extremely wvariable; all four
hydrologic soil types are found in this unit (see Figure 7 - Hydrologic Soils
Map). There are significant amounts of rock outcroppings with high runoff
potential and very pervious sandy bottom washes with low runoff potential.
Washes are generally sandy bottomed with vegetation reducing runoff carrying

capacities.

The unit is generally undeveloped in the upland areas above Lost Dutchman
Road (3% miles north of the freeway). The development between U.S. 60 and
Lost Dutchman Road is mainly clusters of homes built on high ground between
washee. Streets and arterials are built to allow stormwater runoff to flow
over the roadways in dip sections. Therefore, the developments in this area

have only a small effect on the natural runoff conditions.

Developments below U.S. 60 have regraded the developed property and have

significantly altered the natural drainage pattems. For example. Weeckes

Wash above U S. 60 is 1n 1t 's natural channel B It has been channe11zed

L —esparew g

between two developments from U S 60 to Southern and ig typlcally overland

Py s S

_flow below Southern because the channellzatlon has rerouted it away from it's
natural course.

Final Report Page 6

L




e

ol am

G on am am W R s T BN a2 U & e -

Mfall of 1985 and used 51mllar analy31s technlques 1n thelr TR—20 hydrologlc
.model. ’

STUDY APPROACH

The study area was modeled using the U.S. Army Corps of Engineers Hydrology
Computer Model HEC-1 Flood Hydrograph Package (January, 1985)., Two Two computer

———

models w1th two of the analysis techn1ques available in the HEC-1 computer

P R L -

program (the Klnematlc Wave and the SCS - Storage Routlng Procedures) “were
e e N T———— e

T et T

W
used to simulate the two distinet hydrologic units in the study area.

Because of thege two distinct hydrologic units (see Figure 2), two types of

analyses were used in evaluating runoff in the study area. The Kinematic

Wave runoff and routlng procedures were developed to evaluate the stormwater
GRS

””” R S

_runoff from urbanlzed areas. Overland flow from property adjacent to

|t e g A o =

streets, street gutter flow. \nd”“major stormwater collectors are the

Nt R L P

Klnematlc Wave 1nput parameters uged to simulate runoff from developed areas.

—— peers T e,

Most of the area in Hydrologic Unit 1 is currently or is in the process of
WW

being developed so thewizmematlc Wave analysis was used to model this area.
The SCS curve number method was used to transform rainfall to runoff. Thig
seme analysis was also chosen by the Flood Control District of Maricopa
County to analyze the rupnoff characteristics of this area for their Area
Drainage Master Plan Study (1984-1986).

Hydrologic Unit 2 is sparsely developed and is characterized by natural
drainage conditions. The Soll Conservation Service (SCS) eurve number lag

—TT e

‘time method .of runoff analy31s and the modlfled puls -storage routing method

were usedjtawalmu;atewrugoff from th1s areg, The SCS curve number transforms
e T e Bt L R T S S

the rainfall increment to a runoff quantity and the lag time displaces the
runoff timewise. These two characteristics were evaluated for each sub-
basin., Storage routing methods are typically used when overbank flow is
significant, when wvery large or 1long channels are used to transport
stormwater, or when routing flows through reservoirs. Typrcally, washes in

thle area have small _dow flow channels. Dur1ng 1arger flood events flows arerw

also in the overbank areas . The -SCS modeled E&gwggekes Wash dralnage in the

T T P
. N T N Y

e e N e, i, e s n e

Wi

Weekes Wash is the major wash in this Hydrologic Unit. Because of the

indication of breakout flows from Weekes Wash influencing the runoff in the

Final Report Page 7
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eastern portion of Hydrologic Unit 1 (ref. 18), a detailed analysis was -

performed. Results of this analysis are presented under the Weekes Wash

Anaiysis section.

Modeling Assumptions:

In modeling Hydrologic Unit 1, the following assumptions were made:

1.

In

All the SCS Buckhorn-Mesa flood retarding structures from Power Road to
Apache Trail were in place and provide 100-year flood protection. These
structures are curreﬁtly in place, under design or being constructed.
The projected completion date for all the Buckhorn-Mesa flood retamling
structures except Weekes Wash Dam is July 1989,

Apache Trail (U.S. 60) did not alter runoff pattems and the numerous
culverts under Apache Trail had 100-year capacity (see Appendix E). The
Buckhorn~Mesa structures have significantly reduced the drainage areas to

these culverts,

HEC-1 kinematic wave subroutine adequately represented the routing
characteristics of the runoff occurring in the subareas, and

Excepting the four CAP overchutes effected by the Weekes Wash bresgkout
. (see Appendix E), the CAP overchutes functioned is designed and passed
concentrated flows without altering the runoff hydrograph (i.e., minimal
ponding and detention at overchutes).

modeling Hydrologic Unit 2, the following assumptions were made:

U.8. 60 did not significantly alter the runoff pattem, excepting at
Weekes Wash, and the culverts had 100-year capacity (see Appendix E},
flows in excess of the culvert capacity weir across the roadway and tend
to re—enter the original wash system by the time the flows reach the

freeway corridor,
The flow digtribution at the Weckes Wash breakout could be estimated by

the normal depth analysis using a constant water surface elevation (see

Appendix E), across the cross section,

Final Report Page 8
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3. The proposed SCS Weekes Wash Dam (Buckhorn-Mesa flood control structure
over Weekes Wash) was not constructed (=zee Appendix E) ,

4. Excepting Weekes Wash, existing washes had 100-year capacity (zee
Appendix E), and

5. Stormwater runoff enters and passes through developments similar to the

natural condition.

Flows for bhoth the 50-year and 100-year stormwater runoff events were
generated for use in the study., The 50-year pesk flows were used to size
culverts under the freeway., Fifty year flows through the culverts were not
supposed to surcharge the culverts. The 100-year 24-hour peak flow was used
to define the floodplain limits at the freeway rights-of-way and the 100~year
24-hour volumes were used to size the detention basins.

The HEC-1 computer models were oriented to model the 100-year, 24-hour flood
event., The 100-year, 24-hour storm was used for consistency with the Soil
Conservation Service RWCD Floodway design storm., The 24~hour duration would
also produce a reasonable worst case volume for detention facility design.
The 2- and 50-year rainfall-runoff events were also computed with the same
model, only changing the precipitation volume and the Weekes Wash breakout
hydrograph. Detailed printouts for the 100- and 50-year events have been
given to ADOT,

Channels were designed for suberitical flow to eliminate the hazard of
underestimating required flow depths due to a change in flow regime. Alsa,
the need for energy dissipaters at entrances to basins and or suberitical
channels is eliminated.

Final Report Page 9




PREGIPITATION DATA

Typically, there are two seasonal precipitation patterns that cause flooding
in the study area, The summer thunderstorm or monsoonal rains are short 1n

duratlon and produce hlgh 1ntenslty ra1nfa11 .. They coneist. oﬁ.esporedlc

e S

showers and cloud bursts over small areas., _The var1§h1e winter 1 low Eressure

e

rains are of 1onger duratlon and produce lower intensity ra1n£a11
S .

e S i

e —

o A T A it et T

All precipitation values used in the study were interpreted form the U.S.
Department of Commerce's publication entltledkglggggi Atlas No. 2,
O
gfec1p1tat10n - Frquency Atlas of the Western United States, Vblume VIII -
MW

e —

éfig?na"' dated 1973 .-The NOAA Atlag-gives prec;g;tatxon veluee,fognreturn
1ntervals of 2, 5—7 10-, 25-, 50—. and 100-year for 6— and 24-hour durations.

- R

T T S ey e T

Procedures used to determ1ne precipltatlon values for various return 1nterva1

_._r-«-r

1nrArlzona“ dated Apr11 1975, These procedures were used to generate the

-{folloazagﬂra1nfall values used in the study.

TABLE 1

Precipitation Values

24—~HOUR
RETURN POWER ROAD TO NORTH DIVERSION DAM TO
INTERVAL NORTH DIVERSION DAM U,s. 60
(years) SECTION SECTION
2 1.35 1.70
50 3.20 - 3.65
100 3.65 4.03
_The SCS Type I nfall distribution was used by the HEC—I computerwprogram
i e A T
in computlng all rainfall-runoff relat10nsh1§§? The derlvatlon of the Type'
s i W, et s s T T et it ST e e s e e e
EELJQE§£;1hEEiSEN is™ in Appendlx F. The Type IT distribution is a
o e e s g e s g T T

dlmen31on1ess ralnfhll dlstrlbutlon based on U.S. WEather Bureauz technical

P e B T e e
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Jpapers.. The Type II ralnfall d1str1but10n is used for the State of Arizona

' I T e e rna e e o T PP At

{gg,aregs.less thaﬁ 400 square mlles, rainfall durations up to 24—hours, and

B W e e i, b M it i

return intervals of 1 to 100 years. Calculatlon Eyeets are 1n Appendlx F

gt s .- —

o E-S E

f
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WEEKES WASH ANALYSIS

In 1981 the City of Apache Junction initiated a hydraulic investigation to
determine management recommendations for the Weekes Wash floodplain., The
study concluded that for the FEMA 100-year discharge of 6,680 cfs, 18'percent
of the flow (1,200 cf) bresks out of the Weekes Wash channel and flows to the
gouthwest. Because these breskout flows appear to reach the CAP just north
of the Freeway alignment, a detailed analysis of Weeckes Wash was performed to
quantify breakout flows.

A HEC~1 computer model of the Weekes Wash watershed above BSR-360 was
developed to determine the appropriate breakout hydrograph. The HEC-1 model
was chosen for consistency with the Superstition Freeway and Eastem Maricopa
County Area Drainage Master Study computer analyses.

The FKinematic Wave runoff and routing analysis procedure is not applicable to
the Weekes Wash watershed so the SCS curve number lag time runoff analysis

and the modified Puls routing method were used to simulate runoff from this

aresa.

Drainage boundaries were defined using the USGS 7.5 minute quadrangle maps
(Apache Junction and Goldfield). The upper Weekes Wash watershed (above Lost

Dutchman Road) was divided - 1nto 7 dralnage greaawpccordlng to the 1985 SCS

e A= R < ey e A

Tgfzo analysms of the watershed The dralnage areas of the subareas for the
,two gtudies compare for these subareas {6 8, 10, 12, and 14) The HEC—1

. oo i Arz o

subareas 16 and 18 are 1arger ‘than the TRfZO subsreas because the HEC—L
analys1s has a concentratlon p01nt 1, 200 feet south of ‘the proposed Weekesﬂ

Wash Dam location. The HEC~1 total dra1nage area (1 ,000 feet south of dam)

e i P,

is_9.78 square miles While the TR-20 20 indicates D.A. = 8.73 square miles at

the dam location. o
. e i

g™

HEC-1 subbagin lag_ tlme was also correlated-with.the TR=20 subbasin time of

concentration (TCB us1ng”§eg:g.6 T,-

_Curve numbers for the HEC-1 subarea were determ1ned 1ndependent1y of the TR—

e U
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reduction) are almost. exactly the same as those generatei for the HEC-l

analysis.

//

L Y

The HEC-1 program is sensitive to the calculation interval used in th

) program. Since the estimated time of concentration for the Weckes Wash abowve Ine. Zﬁ;t
SR 360 was approximately one hour, a At=0.05 hours (3 minutes) was used to
get a good resclution of the hydrograph.

It was found during the review of the draft report that the HEC-1 model makes
an unrealistic assumption that the total rainfall must fall within the
simulation period when that interval is 1less than the duration of the
rainfall distribution curve input in the model, TFor simulation periods that
exceed the duration of the rainfall distribution curve, the total rainfall is

distributed over the rainfall distribution curve duration time.
The HEC~1 computer model as distributed by the U.S. Army Corps of Engineers
has a program limitation of 300 computational ordinates. Therefore, at a At

= .05 hours, the maximum simulation period is 15 hours.

The HEC-1 model, therefore, will distribute the precipitation over only the

~ . _
ah &an o5 = T e W

15 hour simulation period instead of the intended 24-hour, effectively
increasing the incremental rainfall intensity and producing higher pesk
flows, After consulting with the corps of Engineers HEC staff, the computer
model for this reach of the offsite drainapge was adjusted by A-N West to
account for this quirk of the HEC~1 computer model.

fﬁf,#,ﬂlwsmﬂ_,._
The HEC- 1 _program ¢ generated a 100—year 24~hour peak dlscharge of about 10,100 42%&;&

..... e Jp—

A
- e

e e

cfs just above Lost Dutchman Road Th1s represents a 48 percent 1nerease 1n CéﬂyZZé

..... - (it SV

the'f?ﬁ?”FEMA TbQZlEEf,Ef?Eﬁif%? oﬁvgwgﬁgsz A, = 9.37). Fipg

This flow appears to be contained in the channel and overbank areas near this

location (see cross sections in Appendix D). This flow. beging to break out

.-—-""""_._4
to the west_ :Lnto Palm Wash and to t the east to East Weekes Wash between Scenic @r@& kw’f’

Las e e e

Street and 4th Awenue. (see cross-— sect1ons and flood distribution map in

- e s s e B s P o

Appendxx D) Breakout flow _into Palm Wash eventually reaches the SR 360

[

o ar

allgnment West of Merldlan Road after being distributed by the CAP

RS o B i e, .
e e e e et e M e 5 ek 8 e gt

overchutes. About 3 850 cfs or 45 percent of the 100-year flow breskouts out

e

of Weekes Wash into Palm Wssh. The Weekes Wash and East Weekes Wash flows

e

recomblned downstream of 4th Avenue and continue to the south to U S 60.
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Six cross-sections were used to determine the flooded area between Sup. @m

_Superstition Boulevard and 4th Avenue. These cross—sections were determined

e

from the 400 scale, 4 foot contourvanterval FEMA mapping. 124

The effect of U.S. 60 on the Weekes Wash flows was evaluated using the same 4/ //¢. V3,

 foot contour interval mapping and the ADOT "as-built" drawings of U.S. 60 gf

neatr Weekes Wash. The analysis sheets for developing the rating curve are in f
Appendix D (Figure D-1), Essentlally, the 100—year 24-hour Weekes Wash flow MV#@/
{4,250 _efs) passes through the U.. S 60 brldge (2, 000 cfs), tirough the 2

culverts (250 ) efs) under_gﬂgwﬂ60 weirs over Tomahawk Street (885 cfs) about

e T UNE Y R S A,

1. 95 feet deep to the east and weirs over U s. 60 (1 lﬁb ofs) about 1.95 feet

The effect of the proposed Weekes Wash Dam was also evaluated using the HEC-1

S

model The’ 100—year dlscharge from the uncontrolled dralnage area below the

dam at the freeway was approximatelzu2 000 cfs._ Therefore, the nunlmnm_

effectlve digscharge from the proposed dam would also be about 2, OOOchs. The

JAmplementation of the dam did reduce the Weekes Wash breakout s1gn1f1cant1y.
LU

However, after"an 1n—depth rev:.ew of 1and ownersh:.p and m:.ning cla:Lms the

T e T I i S s SN

o AN . - e

e

probibitive,
U o0 Brf‘difp Foo CFJS

2 - fo/w"f%ﬁ 250
Wwff@WV‘gm@AQWk LR5
Weir ¢ oyer U5, 60 1) 00

Ta’fb' ‘—/'F 235 LA_/EJ
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HYDROLOGIC AND HYDRAULIC ANALYSIS BY REACH
POWER TO ELLSWORTH ROAD — REACH 1

Hydrologic Analysis:

Computer Modeling — The HEC-1 computer model was used to evaluate stormwater
runoff from the large drainage areas contributing to this reach of SR 360.
The Kinematic Wave runoff and routing procedure was used to determine offsite

runoff because of the high degree of development in this area.

The reach was divided into seven concentration points (1-4 and 6-8) to
determine existing flow conditions. The discharges associated with each of
these concentration points are tabulated on the Figure 3 -~ Superstition
Freeway Offsite Drainage, Power Road to Ellsworth, Sheet 1 of 3.

A split flow oceurs in_ the watershed at the intersection of Broadway and
Hawes Roads (see Fig&¥g2g, HEC-1 Schematic). A portion of the flow at that
intersection splite out to the west, while the majority of the flow goes to
the south along Hawes Road. Other than this split flow, the watershed
generally runs off from northeast to southwest to mile streets which tend to
concentrate the flow te the south,

One quarter mile east of Sossaman Road the Sossaman Channel c¢ollects flow
from one-half mile north of Southern to the south. ‘Ehgngggigg_discharge for

the Sossaman channel at Baseline is estimated by the Flood Control District

of Maricopa County to be 3,200 cfs. This will be used as the maximm pesk

discharge allowable in the channel.

There is an existing channel along the Superstition Freeway south right-of-
way between Ellsworth and the Sossaman Channel. This channel presently
collects overland flow crossing the SR 360 right-of-way and carries flows to
the Sossaman channel.

The three existing channels between Sossaman and Power Roads are at one-
quarter and one-half mile west of Sossaman Road and along Power Road. These
three channels flow into an earth-lined channel which eventually flows
through the existing 2BBL- 10 x 6 RCB culvert under Power Road which flows
into the existing ADOT channel along the north side of the existing portion

of the GSuperstition Freeway. According to the Design Report for the
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Superstition Freeway (Val Vista to Power Road section), this culvert was
degipgned to pass 1,575 c¢fs under super critical flow conditions. (See

Appendix H, Culvert Hydraulics Analysis sheets.)

The HEC-1 model schematic diagram is provided on Figure 5 and the computer

input and output is in Appendix J.

SCS Method — The SCS method of developing discharges was used in this study
for small drainage areas contributing directly to the SR 360 right-of-way.
The Ellsworth to Power Road reach is typified by overland flow and wvery
shallow channel flow. Because there are no definable washes in this reach,
the SCS method was not used.

Hydraulic Analysis:

Floodplain Analysis - The Superstition Freeway 4is generally depressed
throughout this reach and, therefore, a pass through drainage alternative is
not feagible, A depressed collection channel concentrating stormwater flow
between Ellsworth and Sossaman channel was the only feasible alternative.
Since the depressed channel section will be designed to cause no backwater up
existing washes, no floodplain analysis was required for the Ellsworth to
Power Road reach.

Offgite Drainage System Alternatives -~ Because of the depressed freeway
profile, the only feasible offsite drainage concept is to collect all runoff
entering the right—of-way east of the Sossaman Channel and transport it to
the Sossaman Channel and for flows entering the right—of-way between the
Sossaman Channel and Power Road to be outlet into the the existing ADOT

offgite drainage channel west of Power Road.

Peak flows in the Sossaman Channel below the Freeway's south right-of-way
channel (Ellsworth to Sossaman Channel) would have a 100-year discharge of
approximately 4,100 cfs, exceeding the Sossaman Channel capacity (3,200 cfs}.
Currently a significant amount of runoff from east of Ellsworth flows in this
earthen channel along the south right—-of-way and enters the Sossaman Channel
(+1,000 cfs). In order to regulate flows into the Sossaman Channel to the
design capacity, it is recommended that detention be provided on the east
gide of Ellsworth Road to eliminate the flows from east of Ellsworth flowing
to the west along the south right-of-way channel. There is insufficient room

along the south right-of-way to provide enough in—channel storage to reduce
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_)}), The 100-year flow under Power Road will be decreased to about 1, 400 cfs

flows to an acceptable level to allow them to enter the already at capacity
Sossaman Channel. Also, the relief of the land precludes off-channel storage
from draining by gravity back to the Sogsaman Channel in the south right—of-
way channel, Therefore, the flows from east of Ellsworth Road should be
incorporated into the detention basin being proposed in the Reach II drainage
plan (see Reach II - Hydrology, Ellsworth to Ironwood).

The 2BBL 10 X 6 box culvert under Power Road was designed to pass 1,575 cfs
flowing supercritical. ' If the approach channel is at a supercritical slope
the culvert will pass more than 1,575 c¢fs which will overtax the existing
channel west of Power Road. Therefore, it is proposed to provide out of
channel storage to divert flows in excess of 1,575 cfs.

Because of the aforementioned Sossaman and ADOT channel capacity limitations,
stormwater detention will De required to limit flows to their existing
capacities.

The recommended drainage concept for Reach I is to collect all flow along the
Supergtition Freeway north right-of-way in a depressed channel and outlet the
channel into the Sossaman channel (1/4 miles east of Sossaman Road) for the
area between Ellsworth and the Sossaman channel. The concept west of the
Sosgaman channel is to collect stormwater runoff in another depressed channel
and outlet it into the existin SQE/EEEpnel west of Pouehqwoad 7This

e et s e

_Sossaman Channel to 3 200 cfs or 1ess. A s1gn1f1eant 1nflow of approxzmately

2, 400 cfs enters the Superstltlon Freeway rlght of-way east of Hawes Road.

e © e e T

The 1Qg:zear dlscharge under Hawes Road will be limited to about 3,320 cfs.

The calculated IOO—year “peak TFflow Ii theé~ Sossaman ~Channel under the

e e ————

Superstltlon Freeway is §:233 cfs (see detalled prlntout) Whlch is

approxlmately equal to the estlmated channel capac1ty (see Plate I)

e

To limit the flow under Power Road into the existing ADOT Drainage channel to

1,575 cfs, two small out of channel detention basins are proposed (see Plate

(see detailed printout) by these two detention basins. These basins will be
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constructed in the right-of-way between the ramp embankment and the north
right-of-way channel. The east and west basins will need to store 11 and 16
The 11 abreﬂiaet'ba81n w111 allow only 890.

T —

acre—feet of water, respectlve

b T N e

cfs to pass 74th Street. _The 16 acremfoot basin will only allow 1, 265 cfs to o

Tt e A i

pass 72 72nd §;;gg£,

All detention basins are designed with a low flow gravity drain culvert. A
24—-inch diameter CMP ghould be used to outlet these basins for ease of

maintenance and reasonable drain time of the basins (less than 24 hours).
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ELLSWORTH- TO- IRONWOOD- ~—REACH II

Hydrologic Analysis:

Computer Modeling — As in Reach I, the HEC-1 computer model was utilized to

evaluate stormwater runoff from the latrge drainage areas contributing to

it s - =

Reach II of the Superstition Freeway.b The Kinematic Wave runoff and routing

procedure, as previously described, was utilized for all drainage areas

~within this reach.

Reach II was divided into 18 drainage concentration points (8 through 25) to
determine the existing flow conditions. The discharges at each of these
concentration points are tabulated on Figure 3 - Superstition Freeway Offsite
Dralnage,ﬁSheet 2hof)3. Drainage subbas1ns along the eastermn one-half of

Reach I1 are sffected by a breskout of floodwaters from the upper Weckes
Wash dralnage area (see TableE—Z, _CAP Overchute Dlscharges) The resulting

impacte of this breakout are an increase in pesk discharges and a substantial
increase in runoff volume. The Central Arizona Project (CAP) canal drainage sge
collection and overchute facilities will have some effect on attenuating peak
discharges contributing along the freeway alignment, however, it has little
to no impact on volumes of runoff reaching the proposed freeway alignment,

The HEC-1 model schematic diagram is provided in Figure 5 and the computer
input and output is in Appendix J.

SCS Method - The SCS Method for developing peak discharges from a rainfall
runoff event was utilized to further define small localized drainages.
Discharge quantities for 8 of the 17 concentration points in Reach II were
calculated using the SCS Part 1 Peak Discharge Determination Methods. The
concentration points associated with the 5CS manual calculation method are
numbers 9, 11, 12, 14, 15, 16, 19, and 20 as shown on Figure 3 - Superstition
Freeway Offsite Drainage, Sheet 2 of 3. Analysis sheets for these subaress
are in Appendix G.

Hydraulic Analysis:

Floodplain Analysis — Throughout Reach II  (Ellsworth to Ironwood) of the
proposed Superastition Freeway alignment, peak discharges for the 50- and 100-
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year return periods generally exceed the natural drainage channel capacity in
the vicinity of the alignhment. The resulting flow pattems are generalized
by sheet flooding of 1 to 2 feet in depth with localized small channels
reaching depths of up to 4 feet.

Offsite Drainage System Alternatives - The only section of Reach II of the
Superstition Freeway (Ellsworth to Iromwood) currently developed is the half-
mile west of Ironwood Road, The development adjacent to the south and north
right—of-way is moderate, The rest of Reach II contains no development
adjacent to or near the right-of-way.

Where no adjacent development has occurred, the drainageways (stream courses)
are in their natural state. These drainageways exhibit ill-defined channels
incapable of carrying significant quantities of floodwaters. As pfemiously
discussed, the results are shallow-sheet flooding with overland flow depths
averaging 1 to 2 feet, and channel depths on the order of 2 to 4 feet during
a 100-year rainfall/runoff event.

Where development adjacent to the right-of-way has occurred, watezéourses
have been significantly altered. Typically, the modifications to the
existing drainages by the development has not provided the capacity necessary
to pass & 100-year discharge.

Two significant problem areas have been identified for Reach II. The first
is the Ellsworth Road/Superstition Freeway intersection area. This area is
especially complicated in that there exists a system of dikes, levees, and
channels to divert floodwaters to the northwest away from agricultural land
and into an adjacent watershed. (See Figure 4 - Ellsworth Existing Diversion
System). A brief discussion for the operation of the diversion facilities

during a 100-year rainfall runoff event is as follows:

Concentration points 8 through 17 contribute runoff to an area south of the
freeway alignment and north of Baseline Road east of Ellsworth (see Figure 4
- Ellsworth Existing Diversion System). Retention occurs behind the existing
dikes at this Iocation and ponds to the elevation which allows flow to
progress westerly in Channel A ae shown on Figure 4. TFlows from Channel A
then pass through three 8l-inch (I.D.) RCP's beneath Ellsworth Road and
continue westerly eventually reaching the Sossaman channel. The hydraulic

analysis of this dike channel system indicates that during a 100-year storm
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event approximately 900 cubic feet per second (cfs) continues westerly
beneath Ellsworth Road with the balance of approximately 2,000 cfs weiring
over the diversion dike structure and heading southwesterly as exhibited on
Figure 4., As discussed in Reach I, Hydraulic Analysis Section, the flow
along the south right-of-way west of Ellsworth will need to be retained in a

basin east of Ellsworth due to Sossaman Channel capacity limitations.

Additionally, the Arlzona Statewide Management Consultants, Sverdru
y. _the g _PVerarup

T
Corporation, has 1nd1cated that the channel conveyzng flowse to the west along
oOrPOraL2On, O

T e e et e e e

the south side of the Superstition Freeway Ellﬁﬁﬁggl w111 no longer be

v — R S e e T T e e, T s

operat1onal with the constiﬁotlon of Reach I (Power to Ellsworth TRoad). This

B R SN SRR L.-—-—-"""_“”“"" e e

cond1t10n results 1n a need for retentlon of approx1mately 540 acre-feet oOf
N i e e SR W ... .o

S T ot S

floodwaters whlch would have passed to the west beneath Ellsworth Road
The second problem area exists between Signal Butte Road and Meridian Road.
Drainage contributing along this mile of the Superstition Freeway alignment
is inordinately high in peak and wvolume due to the location of drainage
overchutes along the CAP channel.  Between Signal Butte Road and Meridian
Road, A-N West has identified five drainage concentration points numbered 18
through 22 a2s shown on Figure 3 - Superstition Freeway Offsite Drainage,
Sheet 2 of 3. The combined 100-year pesk discharge for these concentration
points is in excess of 5,000 cfs, Natural drainage channels in thig area are
not capable of conveying significant quantities of floodwaters, therefore,
sheet flooding occurs with depths of up to 2 feet for overland flow, and up
to 4 feet for in-channel flow. TheﬂWeékes Wash breakout flows significantly
increase the runoff volumes to this area. A description of the Weekes Wash
breakout is described in detail in the section, Weekes Waszh Analysis.

Several drainage concepts were evaluated for Reach II and ranged from pass~
through drainage to collection, retention, and metered outflows through the

freeway.

Of the drainage concept alternatives considered, two concepts were analyzed.
The first concept was a pass—~through drainage system consisting of a series
of upstream spur dikes to concentrate sheet flooding, culverts to pass flows
under the Freeway, and a downstream flow distribution system to outlet
concentrated flows as sheetflow. The second concept was the use of collector
channels upstream of the freeway and conveyance to a retention/detention
structure where the outflows could be regulated to impose minimum impacts on

downstream properties.
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Several constraints limited the use of the pass—through drainage concept

throughout most of Reach II. The major constraint is as follows:

The elimination of the south right-of-way channel along Reach I has an
adverse impact on downstream properties. The increase in wvolume of
approximately 540 acre-feet (during a 100-year storm event) will have the
effect of adversely impacting the properties to the south as the system of
dikes and channels will have a tendency to overtop much more frequently and

pase gignificant flows over property where none have been observed in the

- M T - G IR am W
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recent past. Therefore, a retention facility should be incorporated into the

stormwater handling concept to mitigate this increase in flooding.

The recommended drainage concept for Reach II iz a combination of collection,

detention/retention, and pass—through (see Plate II-1 and 2).

Concentration points 8 through 21 exclusive of the contribution of CAP
overchute flows in concentration points 17 through 21 will be conveyed
westerly to a detention/retention basin located either on the north or south
side of the freeway alignment near the Ellsworth intersection (see Plate II-
1). Two alternative detention/retention basin locationsg have been proposed to
control these flows. Evaluation of these locations is based on ADOT 5-foot
contour interval topographic mapping (1974). This topo is adequate for
conceptual level evaluation, however, more detailed topographic information
should be used for the design level evaluation. The advantages and

disadvantages of each are as follows:

A basin at location A ,north of the freeway alignment (see Plate II-1),
has the advantage of not requiring large magnitudes of flow to be
conveyed beneath the proposed Superstition Freeway. Additionally, an
outfall of approximately 20 cfs can be conveyed to the Sossaman Channel
system in the north side of the Superstition Freeway west of Ellsworth.
These additional flows will not represent a significant impact on the
peak discharges for the Sossaman Channel system. There are two
disadvantages of the detention basin on the north side of the proposed
Superstition Freeway. It is anticipated that the land values in this area
may be higher than what they might be for location B. The same
approximate land acreage is required for both basins A and B, Also, the

configuration of the basin which was predicated by the land topography in
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an effort to minimize non-storage excavation has the effect of dividing a

relatively large usable parcel of property.

Location B, south of the freeway aligpment (see Plate II-1), has the
advantage that land cosgts may be somewhat less expensive and the
disadvantage that a large structure will be required to pass the
collected flows beneath the freeway into the basin. A two~tiered
retention basin would be required in the Superstition Freeway right-of-
way to collect stormwater runoff west of the structure under the freeway.
This basin (in the right-of-way) is required to regulate flows into the
Reach I collection channel west of Ellsworth. Also, the low flow gravity
drain for thie basin has no appropriate outfall other than an existing
barditeh which flows to the south along Ellsworth Road.

Considering the advantages and disadvantages of the retention/detention basin
as proposed in the Ellsworth area, A-N West supports Location A (above the
freeway alignment) as being the most practical engineering solution for
proper drainage. The basin outflow is conceptually shown on Plate II-1 as a
48-inch diameter CMP. This pipe would need a valve to restrict basin outflow
during the storm event. Once the storm has passed the valve could be opened
and the basin would empty in approximately 48-hours. If manually operated
gates are not deemed acceptable, a 24—-inch diameter outlet pipe could be uszed
without a gate valve. However, it will tske seven days to drain the basin

with the smaller pipe outlet,

For the section between Signal Butte and Meridian, it is proposed that two
detention basing be constructed downstream of the Central Arizona Project
(CAP) overchutes for the diainage contributing to concentration points 17
through 21. These detention basins will have the effect of capturing and
regulatinglthe discharges from five of the CAP overchutes and conveying these
concentrated discharges beneath the proposed Superstition Freeway. Once the
flows pass beneath the proposed freeway, a combination of weirs and channels
are proposed to distribute the detention basin outflow to the existing wasghes
downstream of the freeway right-of-way in a manner which would approximate
the current volume each of the water courses now receives. The proposed east
and west detention basins (see Plate IT-2) will attenuate the 100-year peak
inflows of approximately 3,500 and 3,000 cfs to outflows of approximately

\1f450 and 315 cfgs, respectively. Therefore, the entire volume of water which

fasses through the five CAP overchutes will be conveyed through the basins
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with only minor seepage losses. The storage volumes for the east and west
basins are\&fgwggg_gzg_ggznggggl respectively, The resulting outflows are
proposed to be distributed to the major water courses by a geries of channels
and weirs (see Plates II-1 and 2). The distribution channel can be desipgned
North of the freeway if detailed information concerning the freeway design
deems this location more acceptable. The outflow to these natural
drainageways downstream of the Superstition Freeway alignment will be
significantly reduced in peak, however, the volume should remain
approximately the same. The analysis for these two basins are based on ADOT
S5—-foot contour interval topographic mapping (1974). This topo is adequate
for conceptual-level evaluation. However, more detailed topographic
information should be used for the design-level evaluation,

The emergency spillways were sized to pass the lesser of 20 percent of the

inflow hydrograph or 50 percent of the outflow hydrograph peak. The last

basin along the CAP has an emergency spillway discharge of 700 cfg at a flow
depth of two feet. The west basin at the CAP has an emergency spillway
discharge of 200 cfs at a flow depth of one foot.

Concentration Point No. 22 is intended to be passed through the freeway
utilizing a 48-inch CMP.

Concentration Point Nb.q}gzis proposed to be collected in a small channel
along the north right-of-way and conveyed beneath the freeway alignment in
two 30-inch CMP culverts and into a Central Arizona Project collection

channel.

Concentration Points No. 24 and 25 are proposed to be collected in a channel
and routed to the location as indicated on Plate II-2 and passed beneath the

proposed freeway in a 3-barrel 8 foot by 6 foot reinforced concrete box. The

existing condition drainage concentrates and outlets near the proposed
outlet.

Profiles for the pass through drainage culverts are provided in Appendix H,

Subsidence and earth fissuring will be of significant importance throughout
Reach IT of the Superstition Freeway. The gecotechnical consultant for
Reaches II and IIX, Sergent, Hauskins and Beckwith, has indicated that the

area between Signal Butte Road and Meridian Drive has the greatest potential

AN
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for subsidence and fissures. The potential for subsidence and fissures is
less for the other reaches of the freeway. Special consideration should be
given to the design of the detention basins at the CAP and Meridian Drive
(see Plate II-2}. The geotechnical consultant suggested the following
gpecial considerations:

¢ No lining of the proposed basin,

¢ Provide an additional 1 foot of freeboard,

¢ Periodic ingpection of basin for subsidence and fissures, and

© Periodic maintenance of detention bagin and facilities.
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TRONWOOD- DRIVE TO U5S8.-60 — REACH IIT

HYDROLOGIC- ANALYSIE
Computer Modeling ~ The HEC-1 computer model was used to evaluate stormwater

runoff from the large drainage areas contributing to this reach of SR 360.

D R e U

The SCS unit hydrograph method of runoff analysis and Modified Puls _Storage
R e WIS I LSOV U

rout1ng procedure was uged to determine off31te runof f becauge of the 11ght1y

T ot N A6 i ™ vy B e A

develoPed natural runoff condltlons.

. ot gt o TR

This reach was divided into 18 concentration points (26 to 43) to determine
existing flow conditions in the reach. The discharges associated with each
of the 18 subreaches are tabulated on Exhibit 3 - Superstition Freeway
Offgite Drainage Ironwood Road to U.S. 60, Sheet 3 of 3.

Runoff conditions in the westem two miles of this reach (Ironwood to
Tomahawk) are characterized.by shallow, low capacity, washes with significant
amounts of shallow sgheet flooding on a 100-year storm rainfall-runoff event.
The flow regime for this area was modeled to determine the amount of
stormwater runoff crossing the north right—of-way for a one-quarter to one-
half mile subreach. This runoff is typically in shallow (less than 2-feet
deep) washes and shallow overland flow.

Results from the Eastern Maricopa County Area Drainage Master Study (EMCADMS)
were predicated upon the Superstition Freeway (SR 360) being in-place and
that Weekes Wash did not break out to the west into the EMCADMS study area.
A detailed hydrologic and hydraulic investigation of the Weckes Wash Basin by
A-N West during the coﬁrse of this study (See zection, Weekes Wash Analysis)
indicated that the 100-year 24-hour Weekes Wash discharge at Superstition
Boulevard, 2 miles below the proposed Weeckes Wash Dam, is 8,600 cfg (see
Appendix D, Weekes Wash Bagin Analysis - Backup Material). This detailed
analysis indicates that approximately 3, 860 cfs breaks ocut to the west during
the 100-year event. The remalnlng 4, 759 cfs continues to flow to U.S. 60

and, eventually, to the SR 360 rlght-of—way.

The eastern one and one-half miles, Tomahawk to U.S. 60, is characterized by
an undulating ground surface which defines wash flow areas. Because of this

flow regime, individual wash flows are better determined. The HEC~1 model

was used to compute wash flows in four of the twelve concentration points
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east of Tomahawk (Nos. 32, 33, 37, and 40). These washes have large enocugh
drainage areas to be able to predict peak runoff values using a computer

model that also predicts runoff from very large areas (i.e., Weckes Wash).

The two significant hydraulic conditions modeled were the Weekes Wash
breskout and the effect of U.S. 60, Analyses performed to define these
conditions will be presented individually., The Weekes Wash drainage area
extends seven miles to the north and 8 miles to the northeast of where Weekes
Wash crosses the SR 360 alignment. Flows from the 10.5 square mile area
above McKellips Boulevard concentrate and flow south to sbout Superstition
Boulevard where about one~third of the flows breskout and flow toward the
southwest. A detailed hydraulic analysis of the flow distribution in Weekes
Wash between McKellips and Superstition Boulevards, was performed using four
foot contour interval, 400-scale mapping received from the City of Apache
Junction. The normal depth flow was calculated and floodwaters distributed
to evaluate the amount of stormwater bresking out toward the Superstition

Freeway Reach II drainage area.

The effect of U.8. 60 (southeast of Broadway) on the pesk flows at SR 360 was
evaluated using the same topegraphic mapping as in the Weekes Wash analysis.
ADOT as-built plans for U.S, 60 were used to determine culvert sizes,
locations and top of roadway elevations. Pegk flows for the 100-year event
for Weekes Wash pond upstream of U.S. 60 and eventually flow over the top of
the roadway and a portion of runoff is diverted to the southeast into subarea
\Egdjgsidgigure 6, Superstition Freeway Offsite Drainage, HEC-1 Schematic,
Ironweood to

area 26. Flows in excess of culvert capacities from subareas 30 and 32 (just

U.8.760). The diverted flow appears to be contained in drainage

eagt of Tomahawk) overflow to the southeast to subarea 28 and 36 and over the
top of the U.S5, 60 roadway. Flows from subareas 28, 36; 32, and 36 combine .
downstreeam from U.S5. 60, and, therefore, even though routing flows through
and over U,S. 60 does have an impact on the peak flows downstream of U.S8. 60,
a hydraulic analysis was not evaluated in detail. The discharge computed for
the flow at SR 360 at concentration point 32 will be somewhat conservative.

The HEC-1 model schematic diagram is provided on Figure 6 and the computer

input and output is in Appendix J.
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8CS Method — The SC8 method. of developing discharpes was used in this study
for small drainage areas contributing directly to the SR 360 right-of-way.
The SCS method was used to evaluate runoff from 8 of the subareas east of
Tomahawk (Nos. 34, 35, 36, 38, 39, 41, 42, and.43). These subareas are too
small to be evaluated using the computer model developed Analysis sheets
for these subareas are in Append1x G.

Hydraulic Analysis:

Floodplain Analysis ~ The Superstition Freeway through this reach is on an
embankment of 5 to 20 feet. The Freeway is to bridge over the section line
arterial roads. The embankment scheme requires a floodplain analysis of
existing co;dition runoff and the future floodplain due to the hydraulice of
drainage structures used to pass offsite discharges undef SR 360.

Existing and post-—freeway floodplain analyses were performed for the drainage
from Tomashawk to U.S5. 60, - For the existing condition floodplain analysis at
the north and south rights-of-way., 2 level water surface was assumed to
distribute flows over the flooded area, This water surface elevation was
used to cdmpare to the ponding elevation caused by the culverts being
recommended to pasgs the offsite flows. Profiles for each culvert comparing

these water surface elevations are in Appendix H.

Offsite Drainage System Alternatives -~ The offsite drainage alternatives for
Reach IITI are dictated by the existing condition flow regimes. The flow
between  Ironwood and Tomahawk is typified by shallow sheetflow and shallow
washes ag discussed previously. This natural flow condition requires a
collection channel or basin to collect runcff and transport it under the
freeway. ‘The offsite flows will be collected in & channel from the North
Diversion Dam to Ironwood Road. Collected flows will then pass under the
freeway just east of Ironwood RO&d(SESELE}EF?H;IJTLl,_

Offsite flows between Idaho Road and the North Diversion Dam will be
collected in a 1,300-foot basin whlch outlets into a 900-foot channel and
discharges into iﬂé channel on the upstream side of the North Diversion Dam
(see Plate III- 1) .The 3 barrel 8 x 6 box culvert will pass approximately
860  c¢fs during the 100—year rainfall event under SR 360 at the North
Diversion Dam. The channel along the upstream face of the dam has about 900-
950 cfs capacity. However, some minor regrading may be necessary to bring
the entire 3,000~foot length up to this capacity.
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The area from Tomahawk to Idaho Road is characterized by shallow sheet
flooding. The drainage concept for this one-mile is to collect the flows,
which include Weekes Wagsh, into a large detention basin. The basin
effectively reduces the 100-year pezk inflow of 4,300 cfs to an outlet peak
flow of approximately 2,810 efs. The basin depth varies from 15 to 25 feet
below the natural ground. The basin extends from Idaho Road on the west
where there would need to be sbout a 5-foot embankment to Mariposa Road on
the east (one-quarter mile west of Tomahawk Road) where the basin depth would
be about 25 feet below the natural ground. A collection channhel would
colleet the flows between Tomahawk and Mariposa and discharge into this
basin, Because of the large amount of storage required (200 acre-feet) to
reduce the 100-year pesk flow from 4,300 cfs to 2,810 cfs, a 28 foot wide
gingle span bridge or equivalent box culvert is require&mg§é; the outlet of
the basin, The depth of the basin required an outlet channel from the
Freeway to Baseline Road in order to contain the flows. Figure Plate III-1
shows the outlet channel, A HEC-2 Step Backwater Program was used to insure.

.that the designed channel would function properly.

The remaining length of freeway, Tomahawk to U.S. 60, will be handled by pass
through drainage concept. The washes in this area are fairly well-defined
and naturally concentrate runoff at locations where culverts can passe the
peak discharges under the freeway without increasing the flooded area at the
north right-of-way (see Plate III-2).
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SPECIAL CONSIDERATIONS

The following consgiderations are presented in am effort to provide guidance

to the design consultants for the drainage handling systems:

1,

The geotechnical consultant, Sergent, Hauskins and Beckwith, has
indicated that the section between Chrismon Road and Meridian Rocad has

the greatest potential for development of earth fissures.

Detention/retention basing lining is not recommended by the geotechnical
consultant such that any earth fissures which may result could be
detected at the earliest occurrence.

The recommended concept plan for the drainage system has made every
attempt to mitigate upstream and downstream negative impacts to
properties. Careful design of said system should be undertsken to assure
the resulting structures operate consistent with the recommendations
presented herein and the Drainage Design Criteria/Guidelines — Appendix
I.

Throughout Hydrologic Unit 1, the soils are highly erosive, therefore,
very flat slopes (less than 0.3%) and unlined channel sections are not
recommended. A siltation basin has been provided for in the Ellsworth/SR

360 retention basin.

The designer should add an additional foot of freeboard to the detention
basin as proposed to account for long-term subsidence. This recommend-

ation is pursuant to the geotechnical engineers recommendations.

Final Report Page 30




\'

CONCLUSIONS

The concept plan for conveyance of drainage through the proposed freeway was
conceived utilizing the basic premise that adjacent property upstream or
downstream, will not be adversely impacted., Where the freeway depressed
section dictates, drainage interception and conveyance as in Reach I, or the
natural terrain enables the use of pags through drainage as in the eastem
one-third of Reach III, every attempt has been made to preserve and/or
improve floodplain related impacts to properties effected by the freeway

construction.

The selected alternatives for each reach are the culmination of many manhours
of evaluation. The concepts presented are just that - concepts - which are
represented as being the best alternatives based upon engineering, econammic,
topographice, along with project needs and/or criteria, With the availability
of more detailed information such as updated topography and preliminary
freeway design, more suitable alternatives to handling drainage may result.
Any guch changes to the concept as outlined should be reviewed by A-N West to
assure the basic intent of the drainage plan is upheld.
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RETENTTON- ORDINANCES

There are four jurisdictional agencies within the watemshed and all four have
different ordinances establishing procedures for addresesing stormwater

runoff. The agencies and their respective criteria are as follows:

1. Maricopa County ~ Detention of the difference between the 100-year, 2-
hour pre~ and post-—development runoff volumes.

2. City of Mesa — Retention of 50-year, 24-hour storm runoff (3.2 inches).

3. City of Apache Junction ~ Retention of 10-year, 24~hour storm runoff
(2.4").

4. Pinal County - No established policy.

The Cities of Mesa and Apache Junction have only had jurisdictional authority
in the study area for the last three and five years, respectively. For the
most part, retention of floodwaters 18 nonexieting in the atudy area
excepting a couple of large developments in the wegtern portion of the study
area. These developments are using a series of lakes on their golf courses

to provide the retention.

Only a small portion of the study area is in Pinal County and that area is
continually being annexzed in the City of Apache Junction.
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10,

11.

12.

HYDROLOGIC STUDIES

Soil Survey, Eastern Maricopa and Northemm Pinal Counties Area, Arizona,
November 1974, USDA, SCS.

Soil Survey, Aguila-Carefree Area, Parts of Maricopa and Pinal Counties,
Arizona, Advance copy, 1985, USDA, SCS.

Master Storm Drainage Study for the City of Apache Junction, April 1986,
A-N West, Inc.

East Side Stormwater Drainage Study for the City of Mesa, May 1981, Yost

and Gardner Engineers.

Design Review and Analysis for Sossaman Road Drainage Channel, July 1980,
B.R. Jolly Consulting Engineer - Water Resources.

Design Concept Report for Superstition Freeway, State Route 360, Gilbert
Road to U.S. Route 60-80-89, June 1975, ADOT,

Drainage Report for the Superstition Freeway {(Val Vista to Power Road
Section), May 1981, ADOT.

Section 7, Analysis of CAP Design and Construction Implementation,
October 1984, International Engineering Company, Inc.

Report on Flooding in Eastern Maricopa County, November 1984, Flood

Control District of Maricopa County.

Plan and Profile RWCD Floodway Buckhorn-Mesa WPP, 1974, Soil Conservation

Service.

Central Arizona Project, Salt—Gila Aqueduct, Reach 1B, Plan and Profile,
and Overchute Details, May 1982, USEBR.

Central Arizona Project, Salt-Gila Aqueduct, Reach 2, Plan and Profile,
and Overchute Details, May 1980, USER.




13.

14,

15.

16.

17.

18.

Review of Specifications, Design Data for Reach 1, Salt-Gila Aqueduct,
Central Arizona Project, Arizona, May 1980, USER.

Review of Specifications, Design Data for Reach 2, Salt-Gila Aqueduct,
Central Arizona Project, Arizona, November 1980, USER,

Apache Trail (State Highway 60) As-Built, 1962 and 1963, ADOT.

Superstition Freeway As-Builts and Right-of-Way Drawings, 1974, 1975, and
1983, ADOT.

Weekes Wash Powerline Dam TR-20 Analysis {not published), SCS, November
1985,

Hydraulic Investigation and Floodplain Management Recommendations for
Weekes Wash Floodplain, City of Apache Junction, CBA, May 27, 198i.
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WEEKES WASH BASIN ANALYSIS

The Weekes Wash watershed was modeled using 10 subareas ranging from 0.3
square miles to 2.27 square miles. The upper watershed above Apache Trail
was divided into seven subareas (0.80 to 2.27 square miles). These subareas
are very similar to those used by the SCS in their 1985 TR-20 analysis of the
basin. Because the SCS was interested in the proposed Weekes Wash dam, they
developed a model concentration point that would represent the inflow to the
dam. The drainage area for the proposed dam was modeled at 8.74 square

miles,

The 1985 TR-20 model developed by the SCS for the Weekes Wash dam evaluation
used the Convex routing method which has since been discontinued. To
reconstitute the TR-20 model A-N West developed new Att-Kin routing
parameters which duplicated the original TR-20. Next, A-N West developed a
HEC~1 model for the area above the proposed Weekes Wash dam, wusing the 1985
TR—-20 input parameters for CN's, rainfall, computation interval, drainage
areas and times of concentration (input as lag time). The routing
parameters, length, and slope were developed independent from the TR-20 since
HEC~1 does not use the Att-Kin or Convex routing methods. The results from
the HEC~1 model were comparable to the TR-20 analyses (see Table D-1
Comparison of Model Results). Because the 1985 TR-20 model was developed for
a 46 square mile drainage area using reduced curve numbers, A-N West made the

following model changes:

1, The Weekes Wash dam concentration point (TR-20) was moved to just

upstream of Apache Trail (adding 1.04 square miles).

2. The areal reduction was removed from the precipitation volume.

3. The computational interval was reduced.

4. The reduction was removed from the runoff curve numbers.

A tabulation of the results of this modeling effort follows in Table D-1.

It was found during the review of the draft report that the HEC-1 model makes

an unrealistic assumption that the total rainfall must fall within the




COMPARISON OF MODEL RESULTS

- TABLE D-1

TR--20 HEC-1

A~-N A-N

5Cs WEST WEST
1985 t = 6 min 1986 6 min 1986 t = 6 min 1986 t = 3 min
D DA CN QIOO ID DA CN QlOO DA CN Q100 DA CN Q100
15 1.72 80 1803 06 1.72 80 1842 1.88 80 1879 1.86 87 2694
14 1.16 79 1238 08 1.16 79 1245 1,19 79 1360 1.19 86.5 1752
16 2.24 82 1962 10 2.24 82. 2025 2.27 82 2004 2.27 88.5 28.19
13 1.35 83 1735 12 1.35 83 1745 1.37 83 1776 1.37 90 2220
12 1.43 86 1670 14 1.43 86 1705 1.39 86 1538 1.39 92 2050
17 0.21 79 227 16 0.21 79 229 0.90 79 744 0.90 &7 1149
11 0.63 82 714 18 0.63 82 731 0.80 82 864 0.80 91 1149
117 8.73 6432 118 8.74 6614 9.80 6491 9.78 10101




gimulation period when that interval is less than the duration of the
rainfall distribution curve input in the model. For simulation periods that
exceed the duration of the rainfall distribution curve, the total rainfall is

distributed over the rainfall distribution curve duration time.

HEC-1 computer model as distributed by the U.S. Army Corps. of Engineers has a
program limitation of 300 computational ordinates., Therefore, at a At = 0.5
hours, the maximum simulation period is 15 hours. HEC-1 therefore will
distribute the precipitation over only the 15 hours simulation period instead
of the intended 24 hours, effectively increasing the incremental rainfall
intensity and producing higher peak and flows. After consulting with the
U.S. Army Corps of Engineers HEC staff, the computer model for this reach of
the offsite drainage was adjusted by A-N West to account for this quirk of
HEC-1 computer model. Table D-1 compares the results of these models.

A-N West expanded the HEC-1 model to include the area between the north
right-of-way of the Superstition Freeway and Apache Trail. Two significant
hydraulic points of interest exist within this reach. The Weekes Wash
breakout, as indicated i 198l study of Weekes Wash floodplain, study for the
city of Apache Junction, occurs just below Superstition Boulevard
(approximately 1 mile upstream of U,S. 60), The other point of interest is
U.S. 60. To obtain discharge information at these two points, A-N West
developed model concentration points at each location.  The 100~year peak
discharge of the breskout location is about 8,600 cfs of which 45 percent
breeks out in Palm Wash. The remaining 4,750 cfs continue to U.S. 60 in
Weekes Wash.

Using this discharge information, A-N West evaluated the breskout flows in
Weeckes Wash between Superstition Boulevard and 4th Avenue. The seven cross-—
sections used were taken from the FEMA 400 scale, 4 foot contour interval
topographic map. Those cross—sections are provided in this appendix (see
Figures D-1 through D-6). The Flow Distribution Map is provided on Figure D-
7.

The A-N West HEC~1 computer model calculated a 100-year peak flow in Weekes
Wash of U.5. 60 of 4,250 cfs, Of this, about 885 c¢fs bregks out to the
southeast over Tomahawk Road. The flow distribution between this breakout
and the flows through the bridge, the 2 culverts under U,S. 60 and weiring

over U.S. 60 are provided in this appendix. See Figure D-8.




Between U.S, 60 and Southern Avenue Weekes Wash has been channelized in an
earthen channel. Below Southern Avenue Weekes Wash is nearly non-existent
and stormwaters become sheetflows across a large area of undeveloped desert.
The A-n West HEC-1 model does not evaluate this return to sheet flow because
as this undeveloped parcel becomes developed, it ig anticipated that Weekes
Wash will be channelized to the Freeways north right-of-way.
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APPENDIX E-1

COMPARISON OF U.S. 60 CULVERT CAPACITIES
TO 100-YEAR DRAINAGE
(CRISMON ROAD TO MERIDIAN ROAD)

NO. HW
U.S. 60 OF D HEC-1

LOCATION STATION ~ CELLS SPAN  RISE  LENGTH  TYPE  ASSIMED Q  SUBAREA Q.
E. of Grismon  636+35 3 8t 4 58! RCB 1.0 550
| 645+20 1 10" 4 721 RCB 1.0 230
| 656+15 1 6 3 50° RCB 1.0 90
663+24 1 6' 3 521 RCB 1.0 90
676+57 2 10° 4 59t RCB 1.0 460

1420  SUB34. 754
Signal Butte  686+96 1 6! 3 49° RCB 1.0 90
695+34 1 6 31 50! RCB 1.0 90
706+50 1 8t 31 50" RCB 1.0 120
714+99 1 8! 3 50" RCB 1.0 120
727+25 1 10 4 517 RCB 1.0 230

650 SUB38 639
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APPENDIX F

PRECIPITATION DERIVATION
CALCULATION SHEETS




ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA'" April 1975

Steps to be used to determine precipitation values for various dura-
tions and return periods.

STEP 1.© From the precipitation maps in the manual "Hydrologic’
Design for Highway Drainage in Arizona', determine the precipi-
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years., Tabulate these values
in Table 1 in the column headed 'Map Values’

FOR: SUPERSTITION FREEWAY REACH I AND II
POWER ROAD TO U.,S. 60

9/86 .SM
TABLE 1

Return Per.iod/ Precipitation Values (inches)

(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
1 Hour| 2 Hour Value Value Value Value

2 0,91 0.99 1.15 1.15 1.35 1.35
5 1.30 1,40 1.60 1.60 1.90 1.90
10 1.52 1.65 1.65 1.90 2.30 2.30
25 1.85 2.02 2,35 2.35 2.85 2.80
50 2,13 2,32 2,70 2.70 3.20 3,20
100 ] 2,42 2,63 3.05 3.05 3,60 3.65

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
?f 12 maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these

values should be plotted on the diagram "“Precipitation Depth versus
Return Period" Fig. 1.
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ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA" April 1975

Steps to be used to determine precipitation values for various dura-
tions and return periods.

STEP 1.© From the precipitation maps in the manual "Hydrologic’
Design for Highway Drainage in Arizona", determine the precipi-
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table lin the column headed 'Map Values'

FOR: SUPERSTITION FREEWAY REACH IIT
IRONWOOD TO U.S. 60 .

9/86 LSM
TABLE 1
Return Per_imi/ Precipitation Values {inches)
(Years) 6 hour duration 24 hour duration
Map Corrected Map Corrected } Aeral
1 Hour | 2 Hour Value Value Value Value Reducer

2 0,93 1,06 1.3 1.3 1.7 1.7 1.67
5 1.29 1.47 1.8 1.8 2.2 2.3 2.25
10 1.52 1.70 2.1 2.1 2,7 2.7 2.65
25 1.82 2.05 2,6 2.5 3.2 3.2 3.14
50 2.11 2.37 2.9 2.87 3.6 3.65 3.59
100 | 2,38 2.65 3.2 3.2 4,1 4,1 4,03

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these

values should be plotted on the diagram "Precipitation Depth versus
Return Period" Fig. 1.
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l Ordinates of the SCS Type II Precipitation Distribution
l Storm Time Precipitation Ratio
(hours) Type 11 P,..=3.65 P...=4.03
Accumulative Incremental - 100 : .. 100
l 0.0 0.0000
0.5 0.0053 0.0053 0.019 0.021
1.0 0.0108 0.0055 0.020 0.022
l 1.5 0.0164 0.0056 0.020 0.023
2.0 0.0223 0.0059 0.022 0.024
2.5 0.0284 0.0061 0.022 0.025
3.0 0.0347 0.0063 0.023 0.025
I 3.5 0.0414 0.0067 0.025 0.027
4.0 0.0483 0.0069 0.025 0.028
4.5 0.0555 0.0072 0.026 0.029
l 5.0 0.0632 0.0077 0.028 0.031
5.5 0.0712 0.0080 0.029 . 0.032
6.0 0.0797 0.0085 0.031 0.034
6.5 0.0887 0.0090 0.033 0.036
I 7.0 0.0984 0.0097 0.035 0.039
7.5 0.1089 0.0105 0.038 0.042
8.0 0.1203 0.0114 0.042 0.046
I 8.5 0.1328 0.0125 0.046 0.050
9.0 0.1467 0.0139 0.051 0.056
9.5 0.1625 0.0158 0.057 0.064
l 10.0 0.1808 0.0183 0.067 0.074
10.5 0.2042 0.0234 0.085 0.094
11.0 0.2351 0.0309 0.113 0.125
11.5 0.2833 0.0482 0.176 0.194
l 12.0 0.6632 0.3799 1.387 1.531
12.5 0.7351 0.0719 0.262 0.290
13.0 0.7724 0.0373 0.136 0.150
l 13.5 0.7989 0.0265 0.097 0.107
14.0 0.8197 0.0208 0.076 0.084
14.5 0.8380 0.0183 0.067 0.074
I 15.0 0.8538 0.0158 0.058 0.064
15.5 0.8676 0.0138 0.050 0.056
16.0 0.8801 0.0125 0.046 0.050
16.5 0.8914 0.0113 0.041 0.046
I 17.0 0.9019 0.0105 0.038 0.042
17.5 0.9115 0.0096 0.035 0.039
18.0 0.9206 0.0090 0.033 0.037
l 18.5 0.9291 0.0085 0.031 0.034
19.0 , 0.9371 0.0080 0.029 0.032
19.5 0.9446 0.0075 0.027 0.030
l 20.0 0.9519 0.0073 : 0.027 0.029
20.5 0.9588 0.0069 0.025 0.028
21.0 0.9653 0.0065 0.024 0.026
21.5 0.9717 0.0064 0.023 0.026
' 22.0 0.9777 0.0060 0.022 0.024
22.5 0.9836 0.0059 0.022 0.024
23.0 0.9892 0.0056 0.020 0.023
l 23.5 0.9947 0.0055 0.020 0.022
24.0 1.6000 0.0053 0.019 0.021




APPENDIX G
HYDROLOGIC DATA SHEETS




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART I

LOCATION DATA:

nghway_ﬁapg_si\hhn_&m&n, County Mavricopa.
Location (Concentvatuny, foint’ £ 9

Project No. 1005 Station O3B
Name of Stream l !QMmgcl Waslr

DESIGN DATA:
Design Frequency 100 /50 years
Drainage Area 0.0484 square miles
Drainage Length _z 100 feet
Elevation
‘Top of Drainage Area 1490 feet
At Structure 1470 feet
Drainage Area Slope A Te
Drainage Width = L0 feet
Width factor W, 1.24
Vegetative Cover Type
Vegetative Cover Density %
Soil Group
Precipitation
P = 6 hour = ' - Jos /2.70 inches
P =24 hour = 3.66 /3 Z0 inches
DESIGN COMPUTATION:
Precipitation P =1hour = 242 _/2.13 inches
Curve Number . 83
Runoff Q= 9%  ,79 inches
Time of Concentration Tc O 20 hours
Time of Peak Tp= Tc)Wyy g 20 (/,z,4)= .25 hours
Peak Discharge Qp = 484 AQ = M (W)(@)

Tp 25

9354'/ 748 ffcf s

Computed by Z_.. S«M&Eﬁ— Date ?’/gl;

x Te cele

250’ oveeiamn Clow @ (e =z 00T hrs
| S0 channd. Flw @ 4'fgec = M

s - o2 hrs

t

Z\loo

N\ = ~oase0 T 23 fsee




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

S C SMETHOD: PART 1

LOCATION DATA:

Highway ++H County Mayicepe,
Location B " I '

Project No. -} Station 064

S
Name of Stream__’ !nngmzd Ih)ag[f\

DESIGN DATA:
Design Frequency _ 10D [/ S0 years

Drainage Area 0.019 square miles
Drainage Length 1600 feet :
Elevation
Top of Drainage Area 1506 feet

. At Structure 1490 feet
Drainage Area Slope [ Ye
Drainage Width , 400 feet
Width factor W'f .24
Vegetative Cover Type
Vegetative Cover Density %
So0il Group
Precipitation

P = 6 hour = .05 é 27D __inches
P = 24 hour = _ X2 3,20 inches

DESIGN COMPUTATION:

Precipitation P =1 hour = ZAZ/LZ 13  inches
Curve Number ‘ 83
Runoff Q= PG [/ .79 inches
Time of Concentration Tc¥ O:d7 hours
Time of Peak Tp = (Te)We) )7 (d)= 6,2  hours
Peak Discharge Qp=434 AQ = 4’8460”) W]

Tp 20

= 44 ‘/§5 cfs

Computed by [___S MILFEQ. Date <) Zﬂé |

e cale

250" OvSRLmmo Cuw o |'hec
1400" Channe| Flow e /e

0.07 hr
©o.10hr

3 o 7T hv

—r




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART 1

LOCATION DATA:

Highway S5 'H‘hbr\ CY County MQ)H‘CG;OGL
Location_ (Conrpm b tron ﬁ" nt B2

Project No. 1005 Station JO7{

Name of Stream_{lnnamed UNsh

DESIGN DATA:
Design Frequency 10D / S0 years
Drainage Area O.113 square miles
Drainage Length SO0 feet
Elevation
Top of Drainage Area = 1) feet
At Structure 150D feet
Drainage Area Slope 0. 75 %
Drainage Width 600 feet
Width factor W, |24
Vegetative Cover Type
Vegetative Cover Density Te
Soil Group
Precipitation
P = 6 hour = 305 /2.‘70 inches
P = 24 hour = 3.6573'.2_0 inches
F4

DESIGN COMPUTA TION: '
- Precipitation P =1 hour = 2.4{!2-:]3 inches
: ' =3

Curve Number

Runoff | Q= 996 / .79 inches
Time of Concentration Tc* o4e hours
Time of Peak Tp = (Tc)(Wr) R CI.Z-4)-“-“- + 62 hours
Peak Discharge Qp=84A0= 64 (‘”5) (@J
Tp 462
= /06ﬁ/53 cfs

Computed by LS M ILLer. Date 67/56

¥ T Cal ,
250 oudrLing Ftew @G | Jsee = .07 hye
B5050' channel Clow @ 4/sec = o0.235 hr

& o042 hr
Y 500
V=222 2354,




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART I

LOCATION DATA:

Highway Soupersh County Mﬁr‘ﬂ:m_oa.
Location éﬂ‘xan-\-mhnﬁ ﬁo’uﬁ- & 14

Project No.  ~JOOS Station 097
Name of Stream__ {Annamed  UASK
DESIGN DATA:

, Design Frequency {00 /SO years
Drainage Area 0. 115 square miles
Drainage Length G OO0 feet
Elevation

Top of Drainage Area 1560 feet

At Structure 1510 feet
Drainage Area Slope B> Te
Drainage Width =00 feet
Width factor W, .24
Vegetative Cover Type
Vegetative Cover Density %
Soil Group

Precipitation
P =6 hour = B05S /2770 inches
P =24 hour = 255 B, 20 inches

DESIGN COMPUTATION:

1 hour = 242 /2.13 inches

Precipitation P=
Curve Number _ 53
Runoff ‘ Q= MG /.79 inches
Time of Concentration TcX 47 hours
Time of Peak Tp = (Ic)We) .47 (1,24)= 57 hours
Peak Discharge Qp =484 AQ = 454 (Ué) Q
Tp =7
=97 / 77 __cis
Computed by [_g Ml \\ax Date 186
le. Cale
2‘50" oveland flow @ e = ©.07
510" Channd flow @ 4'fsec = ©.40 I
2 o4l wre

— SO _ ..
\"I = é,;4:7 - 3.6 %C.C.




ARIZONA HIGHWAY DEPARTMENT

- BRIDGE DIVISION

- HYDROLOGIC DESIGN DATA SHEET
- S C S METHOD: PART I

-

- LOCATION DATA:

- Highway Sggge_‘:S*plhm. %ggxia County I\/\afrﬂ_:ona.
- Location CaniCentration oint 1=

— Project No. “TJOOS Station_ {104

Name of Stream_(lﬂm,_d, tash

-
— DESIGN DATA:

Design Frequency |m3 /60 years
- Drainage Area 0.042 square miles
- Drainage Length 2 8O0 feet

Elevation
- Top of Drainage Area 5635 feet
- At Structure /1510 feet

‘ Drainage Area Slope . 89 %o
- Drainage Width 2550 feet
— Width factor W, - 1,24
- Vegetative Cover Type
_ Vegetative Cover Density %o
— Soil Group
- Precipitation

P = 6 hour = B.05 /Z;'?O inches

o P = 24 hour = 265 '7 2,20 inches
- DESIGN COMPUTATION:
- - Precipitation P =1hour = 2;42./2; I3  inches
- . Curve Number I3,

Runoff Q= AL /7,72 inches
= Time of Concentration TcX 3) __hours
- Time of Peak Tp=Tc}Wr) a1 Q.2d)= 3%  hours
— Peak Discharge Op=44A0= 484 (041-) o
- Tp 28
- . : = 52 / 42 cfs
-

- Computed by L% '\A l\‘d—Y’ Date q;, 8é

N Te Gle

250" ovevisrd Elnw e U'Aee = O Thr
| 250 chammd Flow @ B/see = .24
- — s g .zl
" \j = D\ = Z'éySQ'C_

—— Y I A W s [Fa) -~ A Al T P IRy iAo . -~ 1]




ARIZONA HIGHWAY DEPARTMENT

RDTTMHAT TATUTOTANT

ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART I

LOCATION DATA:

Highway_ SuPegonmon FRemwomy
Location_{ '‘pncendvetinn thint = (8

Dmocﬁm G):uomm\(

County MM&.;C@ gh

Project Na. lee™ Station
Name of Stream Unoaamed WJ\%H
DESIGN DATA:
Design Frequency 109 / 0 years
Drainage Area '0,025 square miles
Drainage Length 1200 feet
Elevation
Top of Drainage Area feet
At Structure feet
Drainage Area Slope .0 Te
Drainage Width =40 feet
Width facior W’f )24
Vegetative Cover Type
Vegetative Cover Density Te
Soil Group
Precipitation
P = 6 hour = 3,05 /2\70 inches
P = 24 hour = 2t 73-10 inches
7
DESIGN COMPUTATION:
Precipitation P =1hour = 2.42 /7—1\3 inches
Curve Number 23
Runoff Q= Ot"ﬂé /o|‘7‘7 inches
Time of Concentration Tc¥ 0.7 hours
Time of Peak Tp=(Tc)We) 7 (12d)z .21 hours
Peak Discharge Qp=4448Q0= 484 (1025) Q
Tp 1 L
- 57 /46 _ e
Computed by LDM\ \\dr Date 2 [ 87
=

YT (alc

220" ooeeisn Flow @ (e = 0.0

1020 Chamas| Flow C 3 sec = 0.10__
) 5O Thy

— fTem



ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

o .-l =

5SC § METHOD: PART 1

LLOCATION DATA:

Highway Sogxrs:b:] Eh ﬁgggﬁg County l!lﬁ‘.ﬂ: copa
Liocation Y\CE’W—

Project No. Station “35

Name of Stream_!‘&‘ﬂw WQSL\

' DESIGN DATA:
Design Frequency 100 / S0 years
l Drainage Area 0.019 square miles
Drainage Length 15060 - feet
Elevation
' Top of Drainage Area 1650 feet
At Structure 15326 feet
Drainage Area Slope L0 %
. Drainage Width 250 feet
Width factor W, .24
Vegetative Cover Type
' Vegetative Cover Density %
Seil Group )
Precipitation
' P = 6 hour = =05 /Z."?O inches
P = 24 hour = 3.4,5'(‘/ 2,20 inches
l DESIGN COMPUTA TION:
Precipitation P =1hour = ZQZZ, 13 inches
Curve Number %
l Runoff Q= 29 79 inches
Time of Concentration Tc¥ T hours
Time of Peak Tp=(Tc)Wr) 48 (1 2d)= 27" hours
. Peak Discharge Qp~= 484AQ‘ 494 ( ,Olcﬂ Q
Tp 22
l 4—0 /3’) cis
[

Computed by [ %V\ Wle Date 9 ’%

lﬂcj____‘ca——
250’ ouo,«vla«ncl flow @ l/SM‘. = 0.07hr
l 250" channel W@,‘S/Sﬂc_._ol\hw

_' \J = taém)“z_i’/&’—?-




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

ETHOD: T 8 /
S C S METHOD: PART I PE’,O%SQD {_pind 1TIon

LOCATION DATA:

Highway  S0PERSTITON  FRE=WAY Gounty_[4icoot
Location_{‘prcendvetipn  toint = 19
Project Nu. Hlee™ Statien

Name of Stream Ur\(\c\-ﬁm({ ‘QUA(‘-}&‘.\»

DESIGN DATA:

Design Frequcncy Nies) /': TP years
Drainage Area "0,0 1 square miles
Drainage Length B0 feet
Elevation
Top of Drainage Area feet
At Structure feet
Drainage Area Slope e Te
Drainage Width 475 feet
Width factor W[_ | 24
Vegetative Cover Type
Vegetative Cover Density Te
Soil Group
Precipitation
P = 6 hour = 2.5 /770 inches
P = 24 hour = 3.0 /3,20 inches
L4

DESIGN COMPUTATION:

L hour = 2,42 /2.|3 inches

Precipitation P =
Curve Number é%
Runoff Q = 099 / 0179  iaches
Time of Concentration Tc* o hours
Time of Peak Tp=(Tc)Wr) our (124)- \S bours
Peak Discharge Qp=44a0= 4¥ (,ONB O]
TP 0]6
= 45 /37 et
I
Computed by L%M\udf Date 1167
]
T lc Cﬁ'&@
2,50/ OVeLArI) Low & L/SEC_ = 0.07hv
560  Chanael Frow @ 3'/sec _*—_'-__C_?',Q‘E’J_’L‘f_
s Ollll’\‘/

— oo o
\ N2 (Zeon) = 1

l/%e C




3 ARIZONA HIGHWAY DEPARTMENT
| . BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

l 5SC S METHOD: PART 1
l LOCATION DATA;
Highway %gﬁﬁ-’-’\h% G( County _MQ)‘(TQQD&
L.ocation Cen Y \_V\,'i" ﬁ:ZO l
' Project No. __ ~100S Station \\48
Name of Stream \X\f\vwd (Lash
l DESIGN DATA: /
Design Frequency 0D / S0 vyears
Drainage Area O.065 square miles
' Drainage Length . 2300 feet
Elevation
Top of Drainage Area 1570 feet
' At Structure 1545 feet
Drainage Area Slope N Te
l Drainage Width e feet
Width factor Wf (.24
' Vegetative Cover Type
' Vegetative Cover Density Te
Soil Group '
Precipitation
l P = 6 hour = ' 8.05 /2:70 inches
P = 24 hour = D5 / 3,20 inches
l DESIGN COMPUTATION: '
Precipitation P =1hour = &42/2.: {3  inches
Curve Number 53
' Runoff Q= M /L 7T inches
Time of Concentration T&¥ o hours
Time of Peak Tp = (Te)(Wr) O UH(),2¢)= .26 hours
l Peak Discharge Qp =484 AQ = 4&4(-069_) &
Tp l%
. = {20 /‘35 cfs
[
Computed by Date

kT G
220" oveylord Frow e t lsece = O.07hs+

| 250 cheml P C 4k = oadhw
| = O\9Mm

— 23%0p Z o2t

i U= itz © 2 /e




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART I

LOCATION DATA;

Highway _ﬁ)mrsH—fam Ereououn County Dma,l
Location_("gwveen tro o mt 329
Project No. 1065 Station |37
Name of Stream Unwd, (L)a<h
DESIGN DATA:
Design Frequency lUD / 50 years
Drainage Area 0.10/ square miles
Drainage Length q700 feet
Elevation '
Top of Drainage Area 1o feet
At Structure 1665 feet
Drainage Area Slope 1.2 %e
Drainage Width 0 feet
Width factor W, 1, 1O
Vegetative Cover Type
Vegetative Cover Density %
Soil Group '
Precipitation
P =6 hour = _ 2.20 /297 inches
P = 24 hour = 4.10 / 3.5 inches

DESIGN COMPUTATION:
Precipitation P
Curve Number

1 hour = Z:%9 /'Z- Il inches

Runoff Q= A / , 77 inches
Time of Concentration ‘I’c*r O3 hours
Time of Peak Tp=(Tc)Wy) 38(L)) =.42 hours
Peak Discharge Qpr=48420= 494 (10,) o

Tp

= HZ./‘?O cfs

Computed by LSM ”¢r : Date ‘:)/36
*1e Calc

250 ’ou@v[e«o{ -ﬁmu @ l'/gec = O.07hv
BY<o' Channd Floro @ d'lsee = 0.31 hr
| s 0.2 hy

=T o]0,
N 23;%5 = 34see




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART I

LOCATION DATA: -

Highway_ Duperstition  freenew County__nag/
Location Lpmeantration Funt 274
Project No. =775 Station /<72 4 /375
Name of Stream  (ppamed Wash
DESIGN DATA:
Design Frequency /00/5'0 years
Drainage Area O.O4& square miles
Drainage Length /200 feet
Elevation
Top of Drainage Area /700 feet
At Structure /670 feet
Drainage Area Slope 2.5 %
Drainage Width 77 feet 2.
. ) LA ___,_-—-—" - A 3
e ey L (bt1t) * 202AeA
g ype
Vegetative Cover Density Te .
Soil Group ﬂéx@ (vl’gm')'}:/é‘kf
Precipitation / 2
P = 6 hour = 320 /2.£7 inches
P = 24 hour = 407/ 325 inches—%@yz[,gﬂ = 27¢hr.

DESIGN COMPUTATION: -

1 hour = 2?)’/2// inches

Precipitation P =
Curve Number fé,;
Runoff Q= [/ /S )76  inches
Time of Concentration Tc yr hours
Time of Peak Tp = (Ic)Ws) /% (//Q} =0, /4 hours
Peak Discharge Qp=484 AQ = %&P4 @041?)62
Tp ZYES
= /?é’//gﬁ cfs
Computed by L 5 /M/'//Q-r‘ Date /2 /Gﬁé
/
* 7; Cale.

250 overtahd Flow & /’/S,EG =0.07 Hr
7507 Cﬁmm@/ Fon 2 4//595' 0.0 /7,
o= 1292 (3én) o /3 4.

d

~ %
< < Sser

o /5




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

5C § METHOD: PART I

LOCATION DATA: l
\

Highway_ Suyperslifion Frechoy County_/Tha/
Location Concentroleon [Pt H 35
Project No. Station j27?7“f@
Name of Stream_(/ngmed Wash .,
DESIGN DATA:
Design Frequency /0 / 50  years
Drainage Area g, 965 square miles
Dratnage Length 2500 feet
Elevation
Top of Drainage Area /720 feet
At Structure /670 feet Hl
Drainage Area Slope S 43 % ”’é_./—-—- = 4"4A’AO
Drainage Width 5‘27 feetooég(/‘zg)
Width factor W, / 24
Vegetative Cover Type /0 P Xg( g), 4024
Vegetative Cover Density %
Soil Group '
Precipitation
P =6 hour = iZQ/Qf? inches
P = 24 hour = 4 )0/ 2 45 inches l
DESIGN COMPUTATION:
Precipitation P =1 hour = 2.3(?/2// inches '
Curve Number j 74
Runoff Q= /2P [ /25  inches
Time of Concentration Tc 7k hours l
Time of Peak Tp = (Tc)(Wy) ()30 (/. 24-)50.37 hours
Peak Discharge Qp= 484AQ ja‘% / 065)@ l
2.37
- 08/ G s ]
/!
Computed by A .S, /W/’//(g/,- Date /Z/OOé .
7
/}X 7; Calc. '
250" Overland  Flow @ /Ssee. = 207 hr
3252 Channe) Flon @ 4'/epc = 0.23 hr .
7; f_—@_ﬁ = 5.z ”/ 730 ér.




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROCLOGIC DESIGN DATA SHEET

$C S METHOD: PART I

LOCATION DATA:

Highway Syeerstition Frecway County_ /Ay /
Location Comrentrofion  EHont ~ #H 34 _
Project No. o005 Station /3F2Z#+00

Name of Stream (//fmaﬁqea/ WOSA

DESIGN DATA:

Design Frequency /dﬁ/fa years
Drainage Area O D77 square miles
Drainage Length 277000 feet
Elevation -

Top of Drainage Area 1720 feet

At Structure /270 feet
Drainage Area Slope /&7 Te
Drainage Width 754 fegtmli./‘j.'..-/-;— = 5,35 gt
Width factor W, | 77 (079127
Vegetative Cover Type B
Vegetative Cover Density : % ﬁ){d,’j‘@-?) g 547/46 t
Soil Group =
Precipitation

P = 6 hour = 520/25"7 inches

P = 24 hour = 4/@//3’,45 inches

DESIGN COMPUTATION; ‘
Precipitation P =1 hour = 233)/2// inches
Curve Number _ P77 P
Runoff Q= /27 / /.04 inches
Time of Concentration Tc 'd,;& hours
Time of Peak Tp={Tc)Wr) 3o/ /7] 7 ¢35 hours
Peak Discharge Qp=484 A0 = 46’94/%979)@
Tp 2327

_ /4;//2./ efs

Computed by Z, S/ /]4/'//57"{/ Date /Z/fé
X le Cale.

oo’ overland  Flow (@ {Jsec = 007 br
2750 Channc/ Flon E F/soc = 017 b
0.2 ¢ /1;—‘




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD:; PART 1

LOCATION DATA:

Highway%ﬂilh"o a County PH’\GJ
Location VICOA D 01 28 __
Project No. “Jo0% Station_|294

Name of Stream

DESIGN DATA:

Design Frequency 100 /60 years
Drainage Area ,QO{'Z; gsquare mileg .
Drainage Length ___9ob feet
Elevation

Top of Drainage Area 1705 - feet

At Structure 1690 feet
Drainage Area Slope J &7 %
Drainage Width , 232 feet
Width factor W, L—,%
Vegetative Cover Type
Vegetative Cover Density %
Soil Group ‘ '
Precipitation

P =6 hour = 2,20 /Zas') inches

P = 24 hour = a.40 / 3,65 inches

4
DESIGN COMPUTATION: '
Precipitation P=1hour = Z2.99% /Za Il inches
Curve Number ‘ 6.4
Runoff Q= | . S inches
Time of Concentration TcX A hours
Time of Peak Tp=(Tc)Ws) _0.1] (},tY)=|%hours
Peak Discharge Qp=484 AQ = 484 ("’W{)Q
Tp 126
= < cfs

Computed by L—-g M ll. I¢r Date q '}%
F e Cle
250"

T ova~ Lasd Cloww @ 1'o2c = .0 Thw
6<0 Chan il —Gl.nrw ot 4—‘/§zc = 0.04hyr
—_— A6V o o t\ v




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART I

LOCATION DATA; _
Highway_%_pmtiﬁﬂ__g:gww County ana!
Location neen W tant 74839
Project No. 1005 Station |%99
Name of Stream (L nriemeod e Sh

DESIGN DATA:

Design Frequency 16D /66 years
Drainage Area G.O12 square miles
Drainage Liength 1100 feet
Elevation i

Top of Drainage Area 1705 feet

At Structure 1690 feet
Drainage Area Slope 136 %
Drainage Width 20d. feet
Width factor W, 1,24
Vegetative Cover Type
Vegetative Cover Density T
Soil Group
Precipitation

P = 6 hour = 3.2 /?.45'7 inches

P = 24 hour = 4.0 /3,65 inches

DESIGN COMPUTA TION: '
Precipitation P =1 hour = 2438/1» ” inches
Curve Number _ &6.4
Runoff Q= .17 /.agkSinches
Time of Concentration Tc oINS hours
Time of Peak Tp = (Te){(Wr) GAW 1)z )l hours
Peak Discharge Qp= 484AQ = 4’64 (O]?,) Q
Tp
= 47 /35 cfs

Computed by L—S AA \ ll¢Y Date C} /%é:
b coc '

250! ovevland fAsw @ I'/see = 0.0 he
550 Chennel -Fumu ) ,%’/ﬁec z 0.06 }

o\3 hy




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART I

LOCATION DATA:
Highway
Location_ {
Project No, ~]
Name of Stream Uv\wd w&t-_ji‘\

County (D( V‘léj

Station 4]0

ot

DESIGN DATA:
Design Frequency 10—0 /60 years
Drainage Area square miles
Drainage Length 650‘0 feet
Elevation
Top of Drainage Area P")45 feet
At Structure 490 feet
Drainage Area Slope O<h %e
Drainage Width 45 feet
Width factor W 1,24
Vegetative Cover Type
Vegetative Cover Density : %
So0il Group '
Precipitation
P = 6 hour = ‘ inches

P = 24 hour = O ! inches

DESIGN COMPUTATION: '
Precipitation P =1 hour = }39 __2._ ,’ inches
=4

Curve Number ‘ ) -
Runoif Q= . inches
Time of Goncentration Tc¥ hours
Time of Peak Tp = (Tc) (W) zﬁ Zﬂ ! ﬂéhours
Peak Discharge Qp= 484AQ = 48¢ CO&) Q

. 53 /43 cts

Computed by LS M L L ](ZV Date %/8&
¥ TeCale

- zeo' ovarlard c |'fhee = 0:0Thr |
820! Channdd e 4fc= oubb h
— 98O 013 hv

U= T73Go0) = 371'%ee




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOQGIC DESIGN DATA SHEET

$C SMETHOD: PART 1

LOCATION DATA:

Highway Sy pepsyiiin Freendy County_ /Zng/
Location_(gneentralrm [Twn?” ZH-#2
Project No. Station /)7 o /E/EF50

Name of Stream

DESIGN DATA:

Design Frequency /()@/ 5‘9 years
Drainage Area 4 i%’ 4 square miles
Drainage Length 2000 feet
Flevation

Top of Drainage Area Yl feet

At Structure /G0 feet [/ /
Drainage Area Slope /5 Te a2/ = 245 Ao 41,
Drainage Width 557 feetm/./§) 245 Ae.
Width factor Wf /)
Vegetative Cover Type bl 07203 = _
Vegetative Cover Density % E’M{ ) 2 5‘/46
Soil Group
Precipitation

P =6 hour = 3,20 /._7_ &7 inches

P = 24 hour = 4,/&7 265 inches

DESIGN COMPUTATION:
Precipitation P =1 hour = 2 Zf/2f7 inches
Curve Number o
Runoff Q= /5 //JGZZ iaches
Time of Concentration Tc 10‘,23 hours
Time of Peak Tp = (Tc)Wg) 0.22(/}) 0. 25 hours
Peak Discharge Qp=484 A0 = 4004 /f:&%) 6?
' Tp 0.25
- P ST s
7
Computed by Z .5, /1/7/’//5)// Date /Z/@Oé

%7«:’ CO/&-
a7 hr

8]

2507 Owevlgny  Flonw & /%@0
750" Chamel Flon @ o fen <002
. 1 hr.




ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

S5C SMETHOD: PART I

LOCATION DATA:

Highway Syperstyfion Freeway County _“Jag/
Location Conrentraoton  Lunt # 42
Project No. 205 Station /422

Name of Stream  {(/n pnicypmed

DESIGN DATA:

Design Frequency /00/ 50  years
Drainage Area _ C.OLé square miles
Drainage Length /SO0 feet
Elevation
Top of Drainage Area /7 /0 feet
At Structure SLT5 feet '
Drainage Area Slope A T '
Drainage Width 400 feet
Width factor W, /- 24 V/ |
Vegetative Cover Type _rol = a?f/f{:" |
Vegetative Cover Density Pe O [/‘,/{J |
Soil Group |
Precipitation 4-7 - - ’
P =6 hour = 3,20/2{?7 inches :7:—//5)3 Qg et
P = 24 hour = A/0 /2,45 inches '
DESIGN COMPUTATION:
Precipitation P =1hour = 23(9/2// inches
Curve Number £é .
Runoff Q= A/5 /%2  inches
Time of Concentration Tc . D15 hours
Time of Peak Tp=(Tc)YWe) /24 (0./5 )= -/7hours .
Fd
Peak Discharge Qp=44 A0 = 84 /d_ﬁ/é) ®
Tp U/? 7 '
= 47 / 3<JQ cfs '
Computed by £ 51 Ml—//(-jlf‘ Date /Z/fé .
')C’ 77: CQ/C . ' |
——-—'—""—_——.—-'—'——-”——w. ‘
2507 owrlond Flon @ / //s‘@c = G:07 hr ‘
£50" Chomel rion @ 4'fsce = 00647 B
Vo= = 2.9 /Sc-‘*c-
2103600 '




APPENDIX H

CULVERT HYDRAULICS
CALCULATION SHEETS




1375

/370

/365

/360

/355 -

SUPERSTITION FREEWAY
POWER ROAD CULVERT
EXISTING

Q=575 c.fs. (Subcritical Flow)

- it
Power Road

— = Qoo = 1467 c.fs.

(Pond:‘ng Elev.)

Q=/575c.£s.(Exish‘ng Supercritical Flow)

R
T
— = |_~2 Borrel -10°x6"'x 160’ R.C.B.
f, d=4.6'
—-'..‘-'-"'-______:__-:_"" .
o) —
Q=/5T75cfs |
d= 4,93

5053 Tt "\ nv.€l.=1359.64
Graode Break .

/nv E1=/358.99 /

EXISTING OUTLET CRANNEL  BOX GULVERT _ INLET CHANNEL
HW W
_ e ' * ELEV. ELEV.
Q v S b 4  Fr . 'ELEV, SoL A OUTLET \ / INLET\ GOVERNS
. : o CONEROL,

CONTROL.

1575  .14.6 .00:53 ©12 4.9 1.16 1363.92 0.8 98.6 1.70 1365.62  1370.64 INLET
1500 14.4 L0053 12 4.8 1.16 1363.81 0.85 96.4 1.65 1365.46 1370.04. INIET
1000 12.9 .0053 - 12 3.9 1.15  1362.91 A IO‘.85 78.4 1.10 1364.01' 1366.68 INLET

/0D

[ [} [l [] 1 1 5
200 300 400 500 600 700 800 00
DISTANCE (FEET)




/576

/574 1

/5727
/1570 -

/15 687

/5 b -

SUPERSTITION FREEWAY
CULVERT PROFILE

STA. 1186+00

Qo= 38 c.fs.

> Fso=27cfs. S
e L = /85 9
\g 2@ 30"CMPF \'q
< <
~ *
3 S
Q
) & 2
|
: | |

rRoad Surfoce |
l  Elev. Unknown I

4 4
T iy 100 yr. W.S.E. ’-’/’:S<
yr

Est 100 yr [ 26— Est /oo yr

WS.E Exish’ng\ &SO WS £ W.s.E. Exrshng
yr. E.
Wash invert

\/m/ EL=15692

SIS \Unv EL=1567.95

100 700 300 200 500 00 700 800 200

N B U Wy a0 Un 0 of S Gu(fehT ' ok o5 ob uE AR em A B



SUPERSTITION FREEWAY
CULVERT PROFILE

STA. 1205+25

Qoo = 564 ¢.f's.

S Qso =383c.Ffs. B
S L = 200’ S
% 3@8'x6'RCB. Ne
S <
3 rRoad Surface Elev. L
d € ! Assumed to Match 2‘3
0  Elev. of Irrigation Dom
/1592 - r
E 1y rFlow Confined
/590 - , f i || Within Wosh
| | E A100yr WSE. | | af North ROW.
/586 - } / /50yr Ww.s. E. ;
/580 - //7\/ E/- | ' — o
/5820 b ==
\ - ' ( Esi" 100 yr WS E Existin ;
/584 1 e e T EFF Inverf . _ ———"
- InvEl=/5824 Est 1T 1T
NEst 100 yr 5-030% |2 _—
/5874 WSE. Existing N — = o —
/’—/
\ ; ‘;/‘75;-07’1\ Wash inverr
/580 A — nv. £1= . o
Iy E/:/5W7L Only Upper 4" of NOTE . Flow Copacity ¢ U/s Water
1578 - £/ RCB Is Utilized Surface Elev. Based On

/[-8'x4'RCB with U/S Inverr
. , . ! . 0115826 € 0/5 Invert at 15820
OO 200 300 200 500 200 700 800 300
DISTANCE (FEET)




1614

1612

16 /01

/0087

/606

16 04-

SUPERSTITION FREEWAY
CULVERT PROFILE

STA. 1236+00

3
Q
¥
N Qroo= 23 c.fs.
8 ¢ Qso=12 cfs.
K i L= 305
| @ 36" CMF
| s
N
| ﬁ >
<
l | Rg
l
!é
-Est /00 yr
100 WS E j Ws. E Ex/sz‘/h_g
yr. W.S E. -
[ 5o yr WSE L1 -
Est, 100 yr. e e
W. S E. EX/Sf/'n97 e S
o \ v E1=16:06.95
| == ;
- \ /nv. E/=1605.4
Waosh Invert
160 700 300 200 500 200 700 8OO

------ﬁDI!\NE(FET)“-—----_



SUPERSTITION FREEWAY
CULVERT PROFILE
STA. 1238+00

2 X
- g Q
< Q@ 56cF <
< 100 =5 c.fs. <
%' dso =53 cfts E
0 L =300’ 2
| @ 48"CMF
|
| |
! | i
16/ l Est. 100 yr.
WS5E Exz's/'/'ng
/o144 -
100" WS E l -
1612 . == =
50yr WSE—" ____— —
Est. 0O yr. o
/610 1 W.5.E. Existing wd
o 0.50 % - “Excavate |
1608 ] _’/,‘3:,/ \Uny EL= 1608.65
- .
ety ———— \/n v. E1=1607.15
Wash /nveryt
104 (- 1 1 ' t I L — ]
{00 200 300 - 400 500 00 700 800 200

DISTANCE (FEET)




SUPERSTITION FREEWAY
CULVERT PROFILE
STA. 1262+00

)
: 0
R AT NORTH DIVERSION DAM SR
. . J
\'e Qoo = 859 ¢.fs. pe (-Q\ N
L QR s0=7/7 cfs. S u %
3 L =150’ § 3
0 T 3@ 8'x b Box Culvert PECRY,
| I | [
| | |
| Est: Existing 100yr.
_ //00 yr. W.5.E. WS E. For
f 4 50 yr. WS.E Qo = 700 ¢.fs.
Est 100 yr. /r _!l I
WS.E. Existing e —
for Qumo=/7/bcfs. I 1 e —
L
5:0.40% | — _,’(Wosh Invert

fﬁvnu El=1623./
Inv. E1=1622.5

200 200 500 %00 700 800

- e wm enw oo om o o C I e on W e ww w



SUPERSTITION FREEWAY
CULVERT PROFILE
STA. 1351+50

s ES

Q Q

e Rs0:= 675 cfs. \'q

< Gro0=750 c.f s. -E

3 L = 348" <

W 3 Borrel-/10'x &' RCB=

ESfI /100 yr WSE rO.B. @

/674 Ex/sfmg\ ROW

| & ,
16772 1 : 4 /00 yr. W.5.E. |

Il 50 yr WS.E o
1670 - I B
4 - — —
Est (00yr B
1060 1 g ring BN
- ,-—-"’—/ —’( 1
s ) e Wash Invert
— /nv. EL= lo64. ]
R
——
/660 ya Jnv. El=1661.0
//
100 200 300 7200 500 000 200 300 300
DISTANCE (FEET) '




1672 A
1671 -
1670 -
16691
{668 -
[obT
ol
{6065
Il b4 -

/b3

[GbZ -

G On WE En M) Uk O GF TR IR G SE WS AR ek e M

SUPERSTITION FREEWAY
CULVERT PROFILE
APPROX. STA. 1355+00 - 1358+00

£ ¢ $x
39 | 59
» X 2
T 1
100 yr. W.5.E.
| i | L 50yr. W.5.E. !
| / f _+ Est l00yr.
I . / = — ] WS E Exis ting
' N = d
/ /
/ / /’//
/
| — /<\Wash Invert
/
//,/ /
T A 1= 1665.0
g5 Qso = 2206 cf's.
Ve Qroo0=20625 c.fs.
e = /95"

- N\ lnv. £121663.5
/

| Borrel-8'x6'RCB @ Sta. /355 +00
b Barrel-12'x6’'RC.B @ Sta. I357+40

100 700 300 200

500 600 260 80O




" ' ] ‘ . - - s ¢ g 7] -

SUPERSTITION FREEWAY
CULVERT PROFILE
STA. 1371+00

= T X%
N Qoo = 26 cfs. S8 Q@
X Qso= 2/ cfFs. SR =
S L = (79" T~ R
3 /@ 36" CMP 58538
P! l@ < < EJ,
/68 4 i : ; :
| |
[ i
/682 | o
4 4 Est. 100 yr. ) o —
1680- i | Y WSE. Existing - .~
1678 - | - /A/-’ T N Wash lnvert
/ =00 yr WsE
o/o _—
1074 1 ——— Inv £/:=1674.5
/ - "
7zZ4 — Inv. E/=/1672.85
_— \_r_?v EL o= *Wesr Wash — — ——
1670 *East Wash ~—— -——
/10D 200 300 400 500 400 700 800

DISTANCE (FEET)




SUPERSTITION FREEWAY
CULVERT PROFILE

STA. 1375+00

X X
' Q
¥ :
< Qroo = /70 c.fs. Ny
3 QR s50 = /38 cfs. Iy
) P L =240’ S
J[ 3@ 48"CMF
4 4
| i | B |
/684 - : |
1662 - | L
/100 yrn W.S.E. - /
/68O - 50 yr. WSE __— e
- /(w h Invert
1678 A ] —(___ P ash Inver
/ N 7/
1e1e _ — Est 100 yr
: o — WS E Existin
1674 /4f 5-0.38% _— g
—Est. Inverl_ ’////’7\#:./. EL=1674.02
672 1 >< -
& - Inv. E/.=1673.1
/670 - —_—
/00 200 300 400 500 600 700 800 200

- BN R un e OR A S TNCEgEENd W ws Uk U a8 R WD




SUPERSTITION FREEWAY
CULVERT PROFILE
STA. 1379+50
X Gioo =108cfs. N
Q Q 50 =89 cfs. Q
X L =380’ S
N /@ 10'x6'RCB. £
3 , L
A 2 2
—%
4 4
182 - ! 1 | | :
|
|
/680 |
/Esz‘. /00 yr.
/678 - W.S.E Existing 1
— = ] =
/070 v E121674.5 o yr WS.E.
- I t — =T T 50 yr WS E
1574 /nv. E/ /é73.33\ —/wl wel! - y
/672 - ‘1 5-0.32 T \/nv. EL=1673.0 |
‘\ NOTE: Flow Capacity £ U/S Woter
1704 - ~--~~'-~""\ Surfoce Based On I0'x3'RCE
\/nv. E1=1670.25 with U/5 lnvert af 1674.5
/6 GH- £ O/5 Invert? of 1673.3
100 700 300 400 500 %00 700 800 300
NIQTANMCE (EEETHY




1664 1

/682

/680 -

/678 A

1676 -

1674 -

{672 A

1670

South RO.W.

nv. EL=21673.0

s ———
 ——— —_

Esf lnverf\

\/\

SUPERSTITION FREEWAY

CULVERT PROFILE
STA. 1382+00

,_.—-——

o Tnv /.—7=/é74.a/

3@ 48" CMFE

Qoo =147¢cfs. %
Q@so=121cts. R
L =436 =
S

P

/
/,
JT '
e /<W05/7

T - Invert
Est. 100 yr
WS E Em’sﬁng

/
// ——

100 200

300 200 500 %00

700 300 300 7000

--—-n---%TWEﬁEEﬁ-------



/é:ﬁé

/é54
10621
/680:
| /078 -
1676
1674

/672 -

170

SUPERSTITION FREEWAY
CULVERT PROFILE

STA. 1386+00 2
> Qoo = 322 ¢c.fs. \'q
Q Gso =279 cfs. <
\q L =690 5
= £ /| @ B'x0’' Box Culvert <
3 I
3 ? y
— 100 yrr WS.E.
/ | | 50 yr. WSE / !
_ _—
[ — = =
| // ’& / ’(Wosh Invert
, \“Esf 100 yr
T WsE Existing
\/
\/nv, E/=/677.3
/
Inv. £/=/673. 5/ _
O\ e
(N
260 400 %00 BOO 7000 1200 /400 7600 1B00

DISTANCE (FEET)



1694 -

1622 -

/020 1

/688 -

/66 -

/684 1

/68Z A

3
O
\e
<
.
3
)
|
1
!
(Typk:a/
Est. /100 yr. / [ﬁ

W.S.E. Exfsf/hg)

-

SUPERSTITION FREEWAY
CULVERT PROFILE

STA. 1395+00

Qroo = 3/c.fs.

@Rso =25c¢cfs.
L = 4807

3@ 24"CMF

Est 100 yr

éloc?yﬁ WS E.
50 yr. W.S.E.
KE

xXcovare
@éﬁf@é@l

£/1084.2

///'”'t N\ /nv.
.

Excovate
/

Wash lnverrt

/680"

NOTE North ROW.
2 2000 ' North
of Const &

100 | |
N O G SN W UE M AR (WRTEE as BE W B GR P a8

200 300

200 500 200 200 800 200 1000




SUPERSTITION FREEWAY
CULVERT PROFILE

N STA. 1398+50

Q

ie Qoo =68 c.Ffs.

£ QRso =5b c.fs.

3 ‘ L = 430

o 370" € /@ 48" CMP

r*u. I 4 el

! |
(6967 | K, 100 yr WSE

| | /50 yr. W.S.E. - e
1694 - — e
/6921 | / qfash /nvert
670 / %Esft /100 yr.
W 5s.E. Exisﬁng
/685
Inv. £E1=106869 55
/6861
NOTE  North RO W.
/6844 — é % 2650 Northeast
L /v EL=1684.2 of Const. €

1682

100 200 300 400 500 600 700 800 300

DISTANCE (FEET)




SUPERSTITION FREEWAY
CULVERT PROFILE
STA. 1403+20

Qo= 505c¢Fs.

§ @50 =434 ¢fs.
g L =382’
< 2 @ o'xb” Box Culvert
. .
3 € -
S _ S S B o
4 . 4
i _] !//00 yr. WS.E.
50 yr. W.S.E
1 _ / P
1690 : I
—/d—_'__
/608 l
P
1080 Est 100 yr o —
WS E Exis fmg Wash nvert?
)f "
1654 _— Mw. El=1684.4
/
/68274 -
NOTE: North RO.W.
/680 " N\Unv. El=16,80.3 = 2550 North
—— L T T / of CO!’)SI'.’ @
{678 - '
100 700 300 200 500 %00 700 80O 500

 Ee ax oy an om Tl S Tim e e e e e ae e W =




e

SUPERSTITION FREEWAY
CULVERT PROFILE
STA. 1410+50

N

N

\'g Qro0 = 53 ¢fs.

< @ s0 =43 c.fs.

5 L =260

S E ] @ 48" C.MP
1698
/1696 - : 4 ’ 4

; /r '—"
1694 l 100 yr. W.S.E. /

50yr W S.E.
1692 _L( ’W///
/690
Est: /OO yr — T _ — “Wosh Invert
WS E Existin — ol "
/688 - I~ L —5.01l% \tnv. E1=1668.4
/

1686 - — T N\ El=1686.55

/,/ - NOTE :North R.O.W.

_ & 2200 North

of Const &
100 200 300 400 500 200 700 800 300

DISTANCE (FEET)




/6961

/1694

1692Z-

/6901
/688 -

/686 -

1684 -

- e O ow N ou B o Cun e T ap e em W e W =

Soutrh KOW.

SUPERSTITION FREEWAY
CULVERT PROFILE

STA.

KRoad Surface
Elev. Unknown

1414+50

Qoo =44 c.fs.

Q@ 50 =355c.fs.
L =160’

Z2@36"CMF

/
,;;:fﬁﬁ%’

V2

/

/100 yr. WS.E. o
{ 50 yr. WS.E. ///7

L =o

North ROW E/ = /708

T

- Us. 6O

Wash Invert

/( 24" CMP

Est 100 yr v. £/= (6898
W.S.E Existing // NJnv. £/=16886.2
/?
///
__,/
100 200 300 200 500 200 200 800

300




SUPERSTITION FREEWAY
CULVERT PROFILE

STA. 1417+00

Qroo =44c.fs.

3 N
Q Q50 =355¢.Ffs. S0
¢ L =174 e O
< 2 @3L"CMP o~
kS T®
0 —
A e 2
1696 - KRoad Surface p
I‘ Elev. Unknown _Il — :
/@ 94 1 | _ - }
I 100 yr: W.S.E. F/ !
1692 / E (50 yr WSE | _—__
1690 e W
/( 24" CMP
™ Wash Invert
/6581 Est 100 yr g Est. 100 yr./ \_inv. E1= 1689.1
WS5.E Exis ﬁng \ WSE. Exr’sﬁng
1686 - Excavote \lnv.EL=16871
1664 - ——
100 200 300 200 500 %00 200 800 900 D00

DISTANCE (FEET)




169 r

1694-

1692 1

1690+

1668

10661

1684

SUPERSTITION FREEWAY
CULVERT PROFILE |

STA. 1420+00 .
2V
SR
& ~
< 34
Qo0 = 34 ¢c.fs. N S
N & 50 i 28 c’.f'. s. 2o N
S L = /8O
¢ /! @ 36"CMPFP
<
g |
) & |
100 yr: W.5.E. |
Rood Surfoce 50 yr WSE
Elev. Unknown }
| —-
| 4 \\[
| / ’ _
A
o
| /\
Est 100 yr. US. 60
WSE. Existing o \ 24"CMPE
/,// Inv El=16876 Est: 100 yr.
/ . .
P WS.E Existing
— —
/00 200 300 200 500 %00 700 B0D 300

W am o ew e oy e by e e e e R en e s



PROVECT: 225 DESIGNER:

oate 2L 2 /LT
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SECTION 102

DRAINAGE DESIGN CRITERIA/GUIDELINE

102.1 DESIGN REFERENCES

American Iron and Steel Institute, "Handbook of Steel Drainage
and Highway Construction Products," latest edition.

Arizona Highway Department Bridge Division, "Hydrologic Design
for Highway Drainage in Arizona." (ADOT Manual I}

Arizona Highway Department Structures Section Hydraulics
Division, "Hydrologic and Hydraulic Training Session," Revised
December 1973. (ADOT Manual II)

Federal Highway Administration, "Federal-Aid Highway Program
Manual," Volume 6, Chapter 7, Section 3, Subsection 2,
April, 1984.

Federal Highways Administration, "Guidelines for Erosion and
Sediment Control Planning and Implementation,® October, 1974.

Federal Highway Administration, "“Suggestions for Temporary
Erosion and Siltation Control Measures,® 1973.

State of Arizona Department of Transportation, "Construction
Division of Highways Standard Drawings," June 1986. {ADOT
Standards C-_ . ) '

u.s. Department of Transportation, Federal Highway
Administration, ‘“Design of Stable Channels with Flexible
Linings," Hydraulic Engineering Circular No. 15, latest edition.
(HEC No. 15}.

U.s. Department of Transportation, Federal Highway
Administration, "Hydraulic Charts for the Selection of Highway
Culverts," Hydraulic Engineering Circular No. 5, latest edition
(HEC No. 5}).
U.s. Department of Transportation, Federal Highways
Administration, "Hydraulic Design of Energy Dissipators for
Culverts and Channels," Hydraulic Engineering Circular No. 14,
latest edition. (HEC No. 14)

102.2 HYDROLOGIC DESIGN
1. Peak Rates of Runoff

Reference ADOT Manuals and data sheets included in manuals.
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a) For Urban areas

(1) Use Rational Method for urban area under 0.1 square
miles (64 acres) and pavement and median drainage.

(2) Use TR-20 or TR-55 method as developed by the Soil
Conservation Service or HEC-1 Flood Hydrograph
Package as developed by the U.S. Army Corps of
Engineers for urban areas greater than 0.1 square
miles.

bh) Non—-Urban Areas
(1) Use Soil Conservation Service Method, Part I, for
areas up to 10 square miles. Reference ADOT
Manuals.
(2) Use So0il Conservation Service Method, Part II for
areas greater than 10 square miles. Reference ADOT
Manuals.

¢} Design'Ehould consider land development expected in the
area for 20 years in the future.

2. Frequencies

a} The following frequencies are applicable:

Type of Type of Project

Strutture Interstate Primary Secondary
Bridge 50 yr. ** 50 yr, ** 50 yr.*
Culvert 50 yr.** 50 yr.** 25 yr.
Storm Sewer 10 yr. 10 yr. 10 yr.
Storm Sewer for

Depressed Section 50 yr. 25 yr. xx* 10 yr.k#**
Pavet®nt Drainage 10 yr. 10 yr. 10 yr.

* A lesser value may be used when conditions warrant.
Justification shall be included in the report.

** The flood of record should be used if greater than the

50 year event.

**%* A higher value may be used where conditions warrant.
Justification shall be included in the report.

b) In cases where the highway encroaches into a regulatory
floodway, the 100 year design frequency shall be used.

c) The design frequencies shall be reviewed to assure
compliance with Federal Highway Program Manual,
volume 6, Chapter 7, Section 3, Subsection 2.
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102.3 PAVEMENT DESIGN
This section is limited to the drainage of pavements where an
underground sewer system is not required and where pavement
runoff must be concentrated at the roadway shoulder to prevent
erosion of the embankment face.

1. sStorm frequency shall be in accordance with criteria in
Section 1.2, Design Frequency, ADOT Manual I, pages 1 and 2.

2. Storm runoff shall be calculated by the Rational Method.

3. BAllowable ponding widths shall be as follows:

Roadway Type Maximum Spread Frequency
Rural 4-lane. Lt. shoulder width 10 years
divided Rt. shoulder width

plus 1/2 adjacent
traffic lane width

Urban 4 or 6 Lt. gutter width 10 years
lane divided plus any shoulder
by raised median width

Rt. shoulder, parking
or distress lane

width plus 1/2 adjacent
traffic lane width

4 or 6-lane " Shoulder, parking or 10 years
undivided distress lane width

plus 1,2 adjacent

traffic lane width

2-lane Gutter and/or shoulder 10 years
undivided parking or distress

lane width
22’ or 24' ramps Left 27 10 years
{Incl. accel. & Right 8’

decel. lane)

4. Embankment curb shall be used at the edge of paved roadways
on fills where storm water cannot be permitted to run down
and erode the embankment face.

5. Hydraulic Capacity Charts have been developed for standard
ADOT embankment inlets and shall be used in the design.
Reference ADOT Standards C-04.10 (Formerly C-4.01) and
C-04.20 (Formerly C-4.02).
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The hydraulic capacity charts for these standards have the
clogging factors incorporated into them and no additional
reduction should be made.

Inlets on grade

Portion of flow permitted to by-pass inlet and be picked up
at succeeding inlets downstream.

Inlets at Sag

Inlets must bhe sized to intercept all of the flow. No flow
will be permitted to overtop the curb. If the inlet capacity
in the sag is less than the approach flow, then additional
inlets shall be placed upstream to reduce the flow at the
sag.

Spillways and Downdrains:

a) Use between inlets and toe of slope and in accordance
with ADOT Standards C-04.10 (formerly C-4.01), C-~04.20
(Formerly C-4.02) and C--04.40.

b) . The curb opening inlets on grade and in sags shall be
spaced such that curbs are not overtopped and the
pavement spread remains within the specified limits.

c) 1If possible, space the curb opening limits to eliminate
water by-passing. This is not required, but is
preferable. :

d) Downdrains will be used where enmbankment slopes are
steeper than 4:1 and where spillways will be visible from
the main roadway.

e) Spillways will be used where embankment slopes are 4:1 or
flatter,

All computations to be performed on ADOT Pavement Drainage
Design Sheets contained in ADOT Manuals.

102.4 MEDIAN DRAINAGE

1. The storm runoff from medians will be removed by median
inlets or standard culverts.
2. Storm frequency shall be in accordance with criteria in
Section 1.2, Design Freguency, ADOT Manual I, pages 1 and 2.
3. Storm runoff shall be calculated by the Rational Method.
ADOT82.2/cmm I-20
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102.5

ADOTS82.

8.

The maximum allowable ponding depth in the median shall not
exceed the elevation of the top of the subgrade at the edge
of pavement.

Median dykes will be regquired at the downstream side of all
median drains except where the inlet is located in a sag.
The top of the median dyke should be at least 0.5 feet
higher than the design highwater elevation of the inlet.

Pave median when velocity is excessive and erosion is a
problem.

Hydraulic capacity charts have been developed for standard
ADOT median inlets and shall be wused in the design.
Reference ADOT Standards C-15.30 (Formerly C-15.08), C-15.80
(Pormerly C~15.09) and C-15.90 (Formerly C-15.10).

The hydraulic capacity charts for these standards have the
clogging factors incorporated into them and no additional
reduction should be made.

all compﬁtations are to be performed on ADOT Median Drainage
Design Sheets contained in the ADOT Manuals.

STORM SEWER SYSTEM

1,

The storm sewer system shall consist of a system of inlets,
conduits and other appurtenances which are designed to
collect and convey storm runoff from the roadways and
adjacent contributory drainage areas to an outlet.

Storm frequency shall be in accordance with criteria in
Section 1.2, Pesign Frequency, ADOT Manual I, pages 1 and 2,
with the exception of underpasses or other depressed roadways
where ponded water can be removed only through a storm sewer
system. For this exception, the storm frequency shall be 50
years.

Storm runoff shall be calculated by the Rational Method.

The allowable ponding width shall be in accordance with
criteria in Section 2.2, Pavement Design, Item 3 of part
102.3 of this section.

Hydraulic capacities of the standard ADOT inlets shall be
determined utilizing the general equations.

The following factors shall be applied to grate, curb opening
and combination inlets due to clogging:

a) Grates
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b)

. )

d)

e)

ADOT82. 2 /cm

(1) Sump Conditions

(a) Orifice Flow ~ actual area = 2.0 x required
area

(b} Weir Flow — actual Perimeter = 2.0 x required
perimeter

(2) Continuwous Grade Conditions - actual length of
opening = 2.0 x required length or greater

Curb Opening Inlets

(1) Sump Conditions - actual length of opening = 1.25 x
required length or greater

(2) Continucus Grade Conditiohs ~ actual length of
opening = 1.25 x required length or greater

Combination Grate and Curb Opening - ADOT Standard
C-15.10 Catch Basin, Type 1 and 2

(1) Sump Conditions

(a) Orifice Flow - actual area = 1.0 x required
area of grate only

(b) Weir Flow - actual perimeter = 1.0 x required
perimeter of grate only

(2) Continuous Grade Conditions - actual length of
opening = 1.0 x required length of grate only

Standard €-15.40 Catch Basin, Type 5
(1} Sump Conditions

(a) Orifice Flow - actual area = 1.0 x required
area of grate only :

(b) Weir Flow - actual perimeter = 1,0 x required
perimeter of grate only

(2) Contimuous Grade Conditions — actual curb opening
length upstream from grate = 1,25 x required length

Slotted Drains

{1) Sump Conditions - actual length of openlng 2.0 x
required length

(2} Continuous Grade Conditions - actual length of
opening = 1.25 x required length

1-22
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7. Hydraulic profile of the storm sewer system shall be required
to assure the system will perform as designed.

8., Catch Basins

a)

b)

All catch basins and grateé shall conform with ADOT
Standards, C-15.10 thru C-15.90.

Catch basins shall be spaced such that curbs are not
overtopped and the pavement spread remains within the
specified limits.

9. All computations shall be shown on ADOT standard design forms
contained in ADOT Manuals.

a)

b)

c)

Runoff Calculation Sheet - all design data and
hydrologic calculations

Inlet Calculations Sheet - all inlet design data and
calculations '

Storm Sewer Calculation Sheet - all storm sewer design
data and calculations

10, Depressed Roadways

a)

b)

c)

d)

e)

£)

DPesign the storm sewer for a 50-year frequency.

Determine the elevation of the 50-year hydraulic grade
line (HGL) and check to see that the HGL is below the
low steel at all roadway inlets. '

If the 50-year HGL elevation is less than six inches
below the elevation of the low steel of any roadway
inlet grate, adjust the conduit sizes or flow line
elevations as necessary to lower the HGL elevation at
that point.

If revisions have been made, recheck the 50-year HGL to
determine the effect on the remainder of the system.

If the storm sewer terminates at a pump station, the
50-year HGL must consider the water surface elevation in
the pump station.

The 50-year HGL shall be shown on the final profiles.

102.6 CROSSROAD CULVERTS

1. Storm freguency shall be in accordance with criteria in
Section 1.2, Design Frequency, ADOT Manual I, pages 1 and 2.

ADOQOT82.2/cimm
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2. Storm water runoff shall be calculated utilizing the correct
method for the conditions as stipulated in Section 1.2,
Design Frequency, ADOT Manual I, pages 1 and 2.

3. Calculate size and type of structure in accordance with
HEC No. 5. The maximum allowable headwater shall not exceed
the elevation of the top of subgrade at the edge of
pavement,

4. The culvert inlet shall be as close as possible to the
natural stream bed. Any culvert having an invert elevation
more than six inches below the natural stream profile shall
be assumed to have only the waterway opening above the
stream bed profile for hydraulic capacity calculations.

5. Outlet Protection
a)  Structures in range and desert areas, with drainage

areas less than 0.1 square miles, will not require
outlet protection unless specifically requested at the
field review.

b)  Structures in urban areas, with drainage areas less
than 0.1 square miles, will be analyzed for potential
scour and protection designed accordingly.

c) All structures in areas with drainage areas greater
than 0.1 square miles shall be designed with outlet
protection. The following parameters are suggested for
determining the type of outlet protection required.
The Consultant shall be responsible for the design and
type of material used.

Ratio of Outlet Velocity

to Natural Stream Velocity Outlet Protection

1.0 to 1.5 No protection required

1.5 to 2.0 with outlet Dump rock riprap

velocity less than 10 fps

1.5 to 2.5 with outlet Wired tied rock riprap

velocity greater than 10 fps

Greater than 2.5 Concrete energy dissipater
or consider larger culvert

Use rock density of 140 lb/cu. ft. in the design of

graded riprap. The dumped rock riprap shall be

designed in accordance with HEC No. 15.
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d) For outlet flow velocities greater than either 2.5
times the natural stream velocity or 16 feet per
second, an enerqgy dissipator should be considered. The
design shall be in accordance with HEC No. 14.

The 100-year event shall be analyzed for potential damage to
upstream property, roadway, and chamnel erosion for all
crossroad culverts.

102.7 CHANNEL AND DITCH

102.8

1.

3.

Hydraulic design shall be in accordance with ADOT manuals,
Hydraulic Engineering Circulars prepared by the Federal
Highway Administration, and sound engineering practice,

The suggested minimum freeboard for improved channels shall
be as follows:

a) Supercritical Flow - 0.25 x water depth
b) Subcritical Flow — 0.20 x {depth + V*/2q)
c) No freeboard less than 1.0 foot

Paving shall be used where necessary for erosion protection.

EROSION CONTROL

1.

Temporary erosion control methods shall be employed during
construction to control erosion and sediment until the
permanent protection is provided. The types of protection
are generally as follows:

a) Direct Protection of Ground Surface - ground cover,
soil stabilization or riprap

b} Contrcl of Runoff Pattern - diversion ditches, shoulder
berms or slope drains

c) Removal of Sediment from Water - silt fences, check
dams or sediment basins

The NCHRP publication entitled "Erosion Control During
Highway Construction" and the AASHTO Guideline "Erosion and
Sediment Control in Highway Construction"™ may be used as
guides for evaluation of measures.

Permanent erosion control due to erosive velocities shall be
in accordance with criteria set forth in the Hydraulic
Engineering Circular No. 15.
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102.9 SCOUR AND BANK PROTECTION

1.

Bank protection shall be provided to direct flows and
protect banks, channels and roadway embankments from scour.
Bank protection shall not be used to protect new bridge
foundations. Remedial bank protection may be necessary at
existing bridges.

The bank protection shall accommodate the design flow for
the following conditiens:

a) Scour and velocity shall be computed for conditions
which can cause the largest value of each considering
the site conditions.

b} The bank protection shall extend below the channel
thalweg sufficient to be stable for the anticipated
scout,

Methods of bank protection shall be in accordance with HEC
No. 15. Due to the more recent information utilized to
develop HEC No. 15, the use of HEC No. 11 for design of bank
protection is discouraged.

102.10 SUBSURFACE DRAINAGE

1.
2.

Use perforated metal pipe.

Install in a narrow trench backfilled with a filter
material,

Obtain design data from "Handbook of Steel Drainage and
Highway Construction Products"”, American Iron .and Steel
Institute, latest edition.

Due to the involvement of geology and soil mechanics, it is
suggested that the design consultant cooperate with ADOT
Materials Services and Drainage Design Services.

102.11 CATTLE AND/OR VEHICLE PASSES

1. The use of a cattle and/or vehicle pass for a drainage
structure is permissible,
ADOT82.2/crm I-26
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2. When the design is a multi-barrel structure and is used for
drainage purposes, at least one barrel must meet the
requirement of a passageway as follows:

TYPE SI1ZE
Stock pass Min. 120" dia. structural
plate or min. 10’ x 8" box
culvert
Vehicle pass Min. 144" dia. structural
plate or min. 10’ x 10’ box
culvert

3. The desirable maximum length for a stock pass is 250 feet.
4. Bridge design should incorporate the same requirements.

5. Design and details shall be in accordance with ADOT
Standards.
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APPENDIX J

HEC OUTPUTS

ll

2,
3l
Ll'l

EXISTING POWER-IRONWOOD
PROPOSED POWER-IRONWOOD
EXISTING IRONWOOD-US 60
PROPOSED IRONWOOD-US 60




L, e
!

L

LINE

14
15
6
17
i3
19
|
pa
2
23

24
25
26
7
28

29
30
3
32
33
34
35
Ik
37
1
39

40
H
42
43
44

HEC-1 INPUT

IDS!II'I'I! llllll chrn-a-3--I-v-i‘ao--nntSlt'ot.lél-lc--n?nuc--n|8 ||||| ll?l!l!!llo

1D SUPERSTITION FREEWAY - OFFSITE DRAINAGE ANALYSIS  (SUPUST)
i) EXISTING CONDITION - IRONNOGD TO PUMER ROAD

i) FEBRUARY 19B7 - 100-YEAR RAINFALL

$DIABRAN

(AR 120

U

PE 1 348

B 10

W3 48

PI 0,019 0.020 0.020 ©0.022 0,022 0,023 0.025 0025 0026 0,028
PI  0.02% 0.031 0.033 0,035 0.038 0.042 0.046 0.031 0.037 0.047
Pl 6.085 0.113 0.176 1,387 {0,242 0.136 0.097 0.076  0.067 0.038
Pl 0.050 0.046 0,041 0.038 0.035 0.033 0.031 0,029 0.027 0.027
P 0,025  0.024 0.023 0.022 0.022 0,020 0,020 0,019

H DRATNABE AREA BETWEEN N. DIVERSION DAN AND FOWER RGAD
KK 5liB200

Kit LOCAL RUNDFF AT IRONWODD AND FREEWAY

PR 10

P i

PT 1

Pe 1

BA  0.06

UK 850 0.0175 0.20 100
RK 1000 0.000 0,040 0,008  TRAP 2.0 4.0

RK 1500 0.0040 0,016 TRAP 3.5 1.3
KK BIV200

KN STORE HYDRUGRAPH IN D200

T D2¢d

ol & 1bod 10000

] 0 1000 10000

KK 5HB202

K LOCAL RUNOFF TO 2100 FEET WEST OF IRGMWDOD
PR t0

PR 1

PT 1

14 ] t

By 024

LS 83,7

UK 630 0.0175  0.200 100
RK 3400  0.000 0040 0.04  TRAP 2.0 4.0

R 2100 5.0040 0,015 TRAP 3.3 1.5
KK DIV202

Xk STORE HYDROGRAPH IN D202

oo D22

i 0 1000 10000

0@ ¢ 1000 10000

PABE
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LINE

43
14
4
43
43
0
31
52
33
o4
55

oA
a1
58
59
50

61
b2

ki
¥

b4
63
b4
&7

&8,

b9
H
!

72
13
74
IH]
78

71
78
79

B¢
a1
f2
83
B4
]
84
87
&d
89
90

HEC-1 INPUT

11 FPTRUUS PR, S I TP FOPUNEE. SUPUUOT SUTTR SRR RPN R T
KK 5UB204

KM LOCAL RUNOFF TD IRRIGATION DAM (AGSUME ND ATTENUATION)
PR 10

PN i

PT i

P 1

BA  0.70

LS a4

Wk 650 0.0175 8.200 100

RE 4000 0.0083 0,040 0.043  TRAF 2.0 4.0
RK 2500 0.0048 0,035 TRP 10,0 3.0
KK DIV204

KH STORE HYDROBRAPH IN D204

BT D204

Bl 6 10000

be 0 10000

KK .5UB206 ..

KN LOCAL RUNOFF TO MERIDIAN DRIVE

PR 10

Py 1

PT i

P Ll

BA 10,05

LS 83

UK 500 0.023 0,200 100

RK 1600 0.013  0.040 0,083  TRAP 2,0 A0
RK 1835 0,040 0.014 TRAP 9.3 1.5
KK DIV204

KN STORE HYDROGRARK IN D206

DT 0206

Bl 6 10000

Be o 10000

KK 1

K COMBINE HYDROSRARHS TD REDUCE # IN BTACK

HE 4

KK SUB208

XM LOCAL RUNOFF 70 £.A.P. OVERCHUTE {STA S74+50)

PR 1

PN i

FT i

PH i

Bk 0.06

LS 83

UK oS00 0,023 0,20 100

RK 1960 0.010  0.080 0,03  TRAP 2.0 40
RK B85 0.008  0.01h TRAP 9.3 L5

PRGE 2




LIRE

71
52
93

94
23
¥
97
94
e
100
104
102
103
104

105
]
107

108
169
110
111
12
113
114
13
ilh

t17
118
119

124
121
122
123
124
125
124
127
¥
¥y
130

131
132
133

...

KK
ki
Htd

kK
K
PR
PH
PT
PU
BA
LS
HK
RK
RK

Kk
K
HE

KK
KA
BA
IN
)
aI
8l
3
13

kX
KN
RK

KK
KN
PR
Ry
PT
My
BA
L5
g
RK
RK

KK
kH
HC

HEC-1 INPUT

veesdinian I . iciaans Suarens N R T B Fravarell
RO208
ROUTE FLOWS FROW C.A,P. OVERCHUTE 70 FREEWAY
1000 ©.0086 0,040 TRAP 2.0 4.0 YES
U210
RUNDFF FRDM SUBBASIN 210
t0
1
1
i
.07
83
250 0.008 0,200 160
L2060 0.0086 G.04C  0.05  TRAP 2.6 L0
977 0.0033  0.0Ma TRAR 4.7 1.5
£0240
COMBINE FLOWS AT 2000 FEET WEST OF C.A.F. AT FREEWAY
2
THIS 18 NOT ALL THE FLOW AT THE FREEWAY
FLOWS THROUGH C.&.P. DVERCRUTE (563+30) ALSD WILL CONTRIBUTE
HEEKES :
BREAKDUT FLOW FROM YEEKES WASH
4.8
30 48 :
0.0 0.0 0.0 6.0 0.0 8.0 8.0 0.0 0.0 6.0
0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
250 &0.0 1140 5BA.0 17310 BG40 2703.0 16e8.0 11030 BDZ.O
$48,0 5240  435.0 3730 328.0 2960 2710 230,00 40,0  Z33.0
221,0  208.0 159.0 18%.0 178.0 feb.0  15B.O 147,10
ROHEEX
ROUTE WEEKES WASH BREAKOUT FLOWS T0 US&0
4300 0.01  0.08% TRAP 25 36
sug74
LECAL RUNDFF TO APACHE TRAIL
16
1
{
1
2.78
g9
1300 6015 6,200 4o
3000 0.013 0,040 0,009  TRAF 2.0 4.0
B4O0 0,009 0.035 TRAF 15,0 3.0
£074
COMBINE LOCAL WITH WEEKES WASH BREAKOUT
i
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LINE

i34
135
136

137
38
13
140
141
142
143
144
145
144
147

148
149
150

15§
152
153
134
155

156
157
158

159

160

161
162
163

164
145
164

167
168
169
170
17

172
173
{74
175
176
177
178
179

i

kK
ki
RK

KK
KM
PR
P
PT
Py
BA
L
UK
RK
RK

KK
kN
HC

KK
ki
oY
01
08

KK
KN
1)
1
e

KK
KN
RK

KK
KN
HC

KK
KM
i)
It
I

KK
KM
PR
U
PT
Py
BA
LE

HEC-1 TNPUT

...... e e T ey T LTI T T
RO74
ROUTE FLOWS FROM APACHE TRAIL TG [.A.P. {SUB7&]
14400 0.010  0.635 TRAF 15,0 3.0 YES
5lIB74
LOCAL RUNDFF 10 C.A.P.
10
t
t
1
2.13
84

1250 0,013 0.200 160

000 0.010 0,040 0.174  TRAP 2.0 4.0
14400 0.810 0,035 ThAP  15.0 3.0
Lo76

COMBINE FLOWS AT C.A.P. TD BOTH OVERCHUTES (STA S&3+50 & 3324300
2

DIV76A

DIVERT FLOW IN EXCESS OF DVERCHUTE LAPACITY TO NORTHWEST
DCAP1

O 2300 2400 5000 700D

0 0 100 1700 3700
bIvie

DIVERT 50X OF FLOWS TO EACH OVERCHUTE

D74

0 {1000 10000
0 50 300 5000

076
ROUTE FLONWS FROM C.A.P. OVERCHUTE TO FREEWAY 2000 WEST OF C.A.P.
1750 0.0086 0,040 TRAP 2.0 49 YES
co2it

COMBINE FLOWS IN FREEWAY 2000 FEET HEST OF C.A.P.
2

nivatl
STORE HYDROGRAPH 1N D211
beii
6 10000
§ 10000

suB70
LOCAL RUNOFF TQ APACHE TRAIL
§

LRl V- e = O

85

PREE 4




LINE

180
181
182

183
184
185

184
ta7
188

3:

190
191
192
193
194
195
196

197
158
199

200
20t
202

203
204
203

204
207
208
209
210

1
212
213
214
213

214
247
218

219
220
221

K

HEC-1 INPUT

1 AP PR i A FN L N T . S A Bovureas Fravenadl
1000 0,001 0,200 100

RK 3500 6,042 0.040 0.0502  TRAP 2.0 4.0

R 11200 0011 6,053 TRRF 10,0 3.0

KK ROTO

KH ROUTE FLEWS FROM APRCHE TRAIL TD .A.F,

RK BBOD 0,009  0.035 TRAP 10,0 3.0 VES

KK §uB72

K LOCAL RUMNOFF TO C.A.P. OVEREHUTES (STA 42450 & 527430

PR 10 '

Pe i

T 1

PH i

T K

L5 Bé

w1250 0.0 0,200 100

RK 2560  6.009 0.040 0.0359  TRAP 2.0 4.0

RE  BB0O  0.089  0.433 TRAP 1.0 3.0

KK CO724

KM COMBINE FLOWS A7 C.A.P, DVERCHUTES

He i

KK RE7Z

KM RETRIEVE DIVERTED FLOMWS FRDM B/S CAP DVERCHUTES

Dk DLARY

KK co72

KN COMBINE FLOWS AT C.A.P. DVERCHUTES {INCLUDING BIVERTED)

HC 2

kK BIV7IA

KM DIVERT FLOWS IN EXCESS GF OVERCHUTE CAPACITIES

BT DCAP2

B 0 3580 3800 4030 4050

g g 0 t] o 2500

KK Bz

KH DIVERT 50X BF FLOW TO EACH OVERCHUTE

B jIFYS

1) 0 100 1060 10060

o 0 30 e 2000

KK RED?IS

i RETRIEVE DIVERTED HYDROGRAPH FROM SiUB7&

OR 074

kK L073

kM COMBINE DVEREHUTE FLOWG (STA 242+¢30 AND SR2+50)

HE 2

PREE 3




HEC-1 INPUT PRGE & I
LINE 1) FOUUTUS FUURUS JOUUUUNE JUURUY FUTUUUE . SUNUUUY SURUITD SN AP SRS I
222 KK RO73 l
273 K ROUTE OVERCHUTE FLOWS TO FREEWAY AT SIGNAL BUTTE
224 RK 3750 0.0100 0,080 TRAP 2.0 4.0 YES '
275 KK GUB212
224 KN LOCAL RUNDFF AT SIENAL BUTTE AND FREEWAY '
227 PR 10
2728 P i
229 P 1
230 PU { l
231 B 017
232 L8 83
253 B 560 0,010 0.2 100 l
234 RE 2000 0.010 0,080 0.26  TRAP 2.0 4D
235 RE 2000 0.0100 0,035 TRAP  25.0 2.0
234 KK CB212 I
237 K COMBINE LOCAL AND OVERCHUTE FLOWS AT SIGNAL BUTTE
238 HE 2
239 KK RED7Z .
240 KN RETRIEVE DIVERTED HYDROGRAFH FROM 5U872
241 R 072 l
242 KK ROT3 '
243 KM ROUTE FLOWS FROM C.A.P. OVERCHUTE (STA 529+50) T0 FREEWAY '
244 RE 4200 0.010 0,040 TRAP 2.0 40 VES l
45 K¢ SUBZL4
e K LOCAL AUNOFF 10 SIGNAL BUTTE '
27 PR {0
248 PU 1
749 PT i l
250 PR 1
251 BR  0.25
252 L5 83
253 K 500 0,00 0.20 100 l
254 RE 4000 0.00% 0,04 0,083 TRAP  25.0 2.0
255 R 7900 0.0070 0,035 AP 35.0 3.0
255 KX CO2L4 '
257 KM COMBINE FLOWS {400 FEET MEST OF SIGNAL BUTTE
258 KC 2 '
259 KK SHE3B
20 Kn LOCAL RUNDFF TO ARACHE TRAIL
241 PR {0 .
262 Py i
263 PT 1
284 P i I
245 B 0.99
246 L5 a4
%7 U500 0.0125 0,200 100 '
768 AK 4000 6.0125  0.040 0.0574 TRAP 2.0 A0




LINE

269

27
it
m

273
274
215
274
277
278
279
280
281
282
283

284

285

28

287

2688
289

290
291

292
293
294

295
2%
297
253
299
300
30t

302
303
304

305
304
307

308
30
310

HEE-1 INPUT

11: FRPRRS P ivanse I PP TR R Bovasrs B PPN A Yovensodl
RK 14000 0.00%0  0.035 TRA&F  10.0 3.0

KK RO3B ' :

K ROUTE FLOWS FROM APACHE TRAIL T8 L.A.P.

RK 6000 0.0120  0.035 TRAP  10.9 3.0 YES
KK 5UB4D

kM LOCAL RUNOFF TO C.A.P. OVERCHUTES (STA 504+23 & 4779+00]
PR 10

PR i

Pt i

PH H

BA 0.5

L8 84

UK 350 00180 0.260 106
RK 25060 €.0100 0,040 0.0448  TRAF 2.0 4.0

RK 6000 0.0120  0.035 TRAF 10,0 3.0

KK CB40

Kt COMBINE FLOWS AT C.A.P. OVERCHUTES (5TA 504425 & 479400}
HE 2 '

KK DIV4D

KM BIVERT S0% OF FLOW TO EACH OVERCHUTE

ot D&

DI 0 100 1000 10000

04 0 0 300 5000

KK A0&

KN ROUTE C.A.P. OVERCHUTE {5TA T04+23) FLOBS TO FREEWAY

RK 4000 0.0983  0.040 TRAP 2.0 4.0 13
KK SUbzlé

KH LOCAL RUNOFF TO CRISKON

BA  0.55

LS B5.3

WK 300 0.010 0.200 . 100
RE 6000 90,0083 90,040  O.14  TRAR 250 2.0

R 2500 6.0070  0.035 TRAF 350 3.0
KK Lh214

kit CONBINE FLOWG AT GUPERSTITION FREEWAY

HL 2

KK Ch4t

KH COMBINE TOTAL FLDR IN FREEWAY AT CRISMON

HC 2

KK REDAO

K RETRIEVE DIVERTED HYGROGRAPH FROM SUB4C

bR B4
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LINE

31
312
313

314
315
T
317
318
319
320
o
322
33
324

328
329
330
33l
332
333
334
335
338
337
338

339
340
341

342
343
344

343
344

347

348
349
Sl
391
352
353
34
355

358

HEE-1 INPUT
|1/ /R RIS IR A K P T N - AN IXTTrTY
KK ROAL
kM ROUTE C.A.P. OVERCHUTE (STA 479+00) FLONG TO FREEWAY 2000 FEET #. OF LRI
R 9500  0.008 0,035 TRAP 10,0 3.0 YES
KK SUB34
KH LOCAL RUNOFF TGO APACHE TRALL
PR 10
Pl 1
T 1
ol |
B L84
L3 g4
g 1000 0.0100  0.200 100
RE 5000 0.0111  0.040 0,090  TRAP 2.0 4.0
RK 13700 0.0i02 0.033 TRAF 10,0 3.0
KK RO34
K ROUTE FLOWS FROM APACHE TRAIL TO C.A.F.
RK 3200 0.0093 0,035 TRAP 20,0 3.0 YES
KK BUB3S
ki LOCAL RUNOFF TO C.A.P. CVERCHUTES (STA 471+03 & 454+30!
FR 10
i i
T l
PH i
B 0.33
LS a4
UK 230 0.0087 0,200 104
RK 1500 0.0147 0.040 0.,026%  TRAP 2.0 4,0
RK 3200 0.0043  0.035 TRaP 20,0 3.0
KK CD36
KM COMBINE FLOWS AT C.A.P, OVERCHUTES (STA 471403 & 456+30)
HC 2
KK RO3S
Kkt ROUTE C.A.P. DVERCHUYE {STA 471+03 AND 456+50) FLONS 70 2600 . OF CRIS
RC 9500 0,008 0,035 TRAF 10,0 3.0 YES
KK 0037
KM COMBINE OVERCHUTE AND FREEWAY FLOW 26007 W. OF CRIGMDN
] THIS IS NOT THE TOTAL FLOW IN FREEWAY AT CRISHON
HC 2
KK SuB218
KH LOCAL RUNOFF TO 2600 FEEY WEST OF CRISMON AT THE FREEWAY
PR 10
] i
M i
FH !
o L.21
L5 83.3
UK 00 0.010 0,20 164

PABE B




LINE

337
358

399
344
361

362
363
364
363

366
387
368
36%
i
3
372
373
74
375
376

N
378
3n
380

381
362
383
384
385
388

387
388
389

370
391
3%2
33
194
395
398
397
398
399
509

HEC-1 IHPUT

|1 PN | P T A L T T sebiiiaes TovemraiBuvanans Fourans 1y
RK 7000 0,008 0,040 0.20  TRAP 260 2.0

RE 2600 0.0070 0,035 . TRAP 350 3.0

Kk CD218

Kif COMBINE TOTAL FLBW IN FREEWAY 2600 FEET WEST OF CRISKON
HC z

KK C0249

Kn . COMBINE FLON AT 0.5 NI EAST OF ELLSWORTH IN GR360

Kb 1

HE Z

KK SyB2z0

Kit LOCAL RUNDFF AT ELLSWORTH AND FREEWAY

M £0

] 1

PT }

P f

BA  0.84

L5 83.7

k1230 0000 0200 160
RE 3500 0.010 0.040 0.128  TRAP 2.0 £.0

RK 3530 0.006 0,035 TR&4P 10,0 3.0
KK £p220

kit COMBINE FLOK INTO PONDING ARER

KD 1

HE

KK BIV220

K DIVERT FLOW OVER WEIR AT BASELINE &ND ELLSWORTH
K { '

T WEIR

bl 6 870 1086 1976 3033 4445

it 0 ] 181 1031 235 343

KK ko2t

KM ROUTE FLOWS FROM PONGING AREA WEST ALOWG 5. ROW CHANNEL
RK 2600 0.007  0.033 TRAP  15.0 2.0
KK 5lB222

kH LOCAL FLOBS TD 2700 FEET WEST OF ELLSWORTH

PR 10

Fit 1

PT !

Py 1

B 0.2

s B

UK 12580 0,005 0.200 100
RK 2000 0,007 0.040  0.03  TRAP 2.0 4.0
RK 2700 0.0060 0.635 TRAF  20.0 3.0

PAGE 9




HEC-1 INPUT PAGE 10 l
LINE IvereenedivresseZunnneesdonensechioissesBensenasbeesnes S TUTPPU: FOUPOUIY N
804 KK £0222 - l
402 KN LOMBINE FLONS IN SOUTH ROK CHANNEL
403 HC 2 I
404 KK RO220
405 KN ROUTE FLONS TO HAWES ROAD IN 5. ROW CHANNEL l
406 K 2600 0,007  0.035 WP 150 2.0
807 KK SUB224
408 K LOCAL FLOW TO HAWES ROAD I
409 PR 10
410 P {
a1 PT i l
12 P
3 B 0.30
414 LS 85.4
415 B 500 0.010  0.20 109 '
46 R 4500 0.009 0,040 0,25 TRAP 100 3.0
M7 RC 2500 0.0028 0,016 WP 120 1.5 l
418 KK CO2
49 K COMBINE FLOW AT ELLSHORTH AND FREENAY
420 HE 2 l
421 KK 5UBLA
422 KH LOCAL RUNOFF TO €.A.P. DVERCHUTE {STA 394+00)
4T3 R 10 '
A% il t
425 pY 1
426 Py i l
427 BA  0.71
428 L5 B
429 B 500 0.0133 0,200 100 I
330 RC BBOD 0.0148 0,080 0.158 TROP 2.0 4.0
431 RK 1700 0.0055 0,035 TRAF 8.0 1.5
432 KK SUBLS l
133 K LOCAL RUNOFF TD C.A.P. OVERCHUTES (5TA 427+15 & 429+20)
/6 - PR 10
435 P 1 l
434 pY 1
437 P i
438 B 150 '
439 L5 83
440 WK 1000 0.0150 0.200 160
441 RC 4800 0.0115 0,040 0.1033 TReP 2.0 4.0
"2 K 10000 0.0102 0,035 TREF 10,0 3.0 l
4“3 KK CDIR
M4 KM CONBINE FLONS AT C.A.P. FROM SUB1& AND SURIB l
445 H 2




HEC-1 INPUT PAGE 11

l LINE IBrreeesdonerens D rrenns L JORURY S Serrenss Bevrnres y JOUUUON: ROUTRORC TR
' m KK RDIB
147 A ROUTE FLOWS FROH C.A.P. TO BROADWAY
' 448 R 8300 0.0102 0,035 TREP 5.0 2.0 VES
19 KK SUB20
450 K LOCAL RUNOFF TO BRORDWAY ROAD
. 45 R0
452 Pl i
453 PT !
' 454 PH 1
855 B 105
154 L5 8
457 B 90 0,005 0.200 100
. 458 K 5250 0.0075 0,050 0.043  TRAP  20.0 0,01
459 RK 8300 0.0102  0.035 P 5.0 2.0
l W KK £020
461 Kt CONBINE RUNOFF 2600 FEET WEST OF ELLSWORTH ON BROADWAY
. HE 2
' 463 KK DIVZO
464 KN DIVERT EXCESS FLOW SOUTH ACCAUSS BROADWSY
465 T D0
l 46 DI 0 1200 2400 4800 11700
27 b 0 O 1200 3500 10000
l 448 KK ROZ0
369 K ROUTE FLOWS TO HAWES AND BROADMAY
470 RE 2600 0.0054 0,035 TReP 5.0 2.0 VES
. 471 KK SUBID
472 K LOCAL RUNOFF T0 C.A.P. OVERCHUTE {STA 3454301
. 573 PR 10
' 474 i {
475 1 1
476 Py i
l 477 B 0.33
. Y BT 8
79 UK 500 0.0230 0.200 100
480 RE 3000 0.0567 0.080 0.0686  TR&P 2.0 4.0
' 181 R 1480 0.0082  0.035 TRAE 8.0 1.5
482 KK SUBLZ
' 483 K LOCAL BUNOFF TO C.A.P. DVERCHUTE (STA 3744001
, 484 PR 10
485 P {
' 484 PT 1
487 Pl i
488 BA 0.7
489 L8 a4
l 290 UK 500 0.0180 0,200 100
491 RE &600 0.017%  0.080 0.670 TR 2.0 4.0
l 492 R 10AD 0.0056 0,035 TR B LS




HEC-1 INPYT : PAGE 12 l

LINE IDI llllll 1 lllllll 2llllI|I3lllll"4‘..‘|ll5lllllllb lllllll 7lllllllslllloll?l """" 10

493 KK LOi2 l
LY KN COMBINE RUNOFF FROM OVERCHUTES (STR 345430 AND 374400

485 HE 2 '
494 KK ROL2

497 KN ROUTE FLOMS FROM OVERCHUTES 70 HAWES AND BROADWAY

498 RC 10400 0.0098  0.035 TRAP 5.0 3.0 YES

499 KK GUBL4

500 KM LOCAL RUNOFF TO HAWES AND BROADWAY l
501 PR 10

502 Pl |

503 PT 1 l
504 PY 1

505 B 117

506 L5 8

507 UK 85 0.005 0.200 100

508 RE  BS00 0.0087 0.0500 0,036 TRAP 20,0  0.61

509 RC 2600 0.0075  0.040 TRAP 320 4.0 .
510 KK COig

511 KM COMBINE LOCAL AND OVERCHUTE FLOWS

512 HE 2 l
513 KE  Cot

514 K COMBINE FLOWS IN ERDADHAY RDAD AT HAMES (TOTAL)

515 HE 2

514 KK DIV2th

517 i DIVERT EXCESS FLOWS ACCROSS BROADWAY l
518 0T DT2iA

519 DI 0 1200 2400 4800 11200

520 i) D 0 1200 3600 10000 '
521 KK DIV2!

527 K DIVERT FLDHS CONTINUING WEST GN BROADWAY

523 BT DT2B

524 Bl 0 806 1060 1230 2000 3000

55 . 0B 0 0 200 300 500 1000 l
524 KK Ro2 |
527 KM ROUTE FLOWS S0UTH TD FREEWAY AT HAWES ROAD

528 RE 2000 0.0068  0.025 TRAP 40,0 4.0 YES l
529 KK RET20

530 KN RETRIEVE DIVERTED FLONS FROM BROADHAY

534 DR D20 '
532 K RO200

533 KM ROUTE DIVERTED FLOKS FROM BROADWAY TO HAWES ROAD l
534 RC 2900 0.0067 9,035 TRAP 10,0 4.0




4 TR I T I B R S A B an AR A B B O aE

LINE

333
3%8
3

538
539
540

a4t
142
343

344
SLx)
344

7
248
349

a50
351
932
35
54
ai5
J56
557
358
oa?
360

abl
962
363

367
368
369
70
a7t
a7z
373
374
53
a7k
an

KK
KM
IR

KK
¥
HE

KK
4l
HC

KK
4}
RE

KK
KH
HC

RK
K
R
P
PT
Pl
B&
LS
UK
RK
RK

KK
K
H

KK
KM
¥

KK
KK
PR
i
PT
P
BA
L5
UK
RK
RK

HEC-§ INPYT

....... D S ITTY YT L. TR NN 1
RET21A
RETRIEVE DIVERTED FLBWS FROM BROADRAY
iT244
LoziA
COMBINE DIVERTED FLOWS AT HAWES
2
£oz1B
COMBINE FLOYW IN HAWES RDAD CHANNEL 2900 FEET SOUTH OF BROADWAY
2
Ro21B
ROUTE HAWES ROAD CHRANNEL FLDWS TO FREEWAY
5500 0.0068 0,020 TRAP 40,0 4.0
coz2z2
COMBIME FLOWS IN FREEWAY AT HAWES ROAD (EXCEPT LOCAL RUNOFF)
2
SUB226
LOCAL RUNDFF TG HAWES RGAD AT THE FREEHRY
to
i
i
i
147
B4.4
1250 0.0610 9,200 100
4500 0,007 0.040 0,117  TRAP 2.6 1.0
&000  0.004 0.033 ThaF 30,0 2.0
Loz26
COMBINE FLOWS IN FREEWAY AT HANES ROAD (TOTAL)
2
RG224
ROUTE FLEWS FROK HAWES ROAD 7O SDSSANAN CHANKEL
3000 0.0046  0.030 TRAP 23,0 4.0
SUpz28
LOCAL RUNDEF AT SOSSAMAN CHANNEL
10
1
i
t
0.31
B4, 5

1o 0,005 0.200 100
2600 0.0038 0,016 0.05  TRAP 40,0 0.0
4200 G.0026  0.046 TRAP 14,4 5L

PRGE 13




HEE-1 INPUT PABE 14

LINE Devvvresleeeeensonsores TeerererbiereesiBunennnsburnnensToenersaBersaens Brererall l
578 KK SUBZ30 I
579 KA LOCAL RUNDFF AT SOSSAMAN CHANNEL AND SOUTHERN AVE
580 R 10
581 Pl i '
582 T i
583 Pl g
564 B 0.42 l
585 LS 55

i RUNOFF CURVE NUMBER REDUCES FROM 85 FOR 50-VEAR RETENTION (75%)
585 W 150 0,005 0,200 160
587 RC 3100 0.0061 0061 0.035 TRAP  40.0 0.0l .
588 RC 4350 0.0062 0,015 AP 10,0 15
559 KK RO230 l
590 KM ROUTE FLOWS TN GOSSAMAN CHANNEL FROM SOUTHERN TO FREEWAY
591 RC 2200 0,006 0,035 TRAP 20,0 2.0 VS
592 KK C0230 l
503 KM COMBINE FLOWS IN SOSSAMAN CHANNEL AT FREEWAY
594 HE 2 l
595 KK 00231
59% KN CONBINE FLON TN SOSSAUAN CHANNEL AT FREEHAY
597 i 9 | '
598 KK RETZ3
599 K RETRIEVE FLOWS DIVERTED AT HAWES AND BROADHAY l
408 R OT2B
401 KK RODZL
402 K ROUTE DIVERTED FLOWS 70 FREEWAY l
03 RC 9600 0.0038 0035 P 30,0 4.00 |
404 KK SUB24 '
405 KA RUNDFF FROM EMCHDS SUB24
404 B 2.1
407 LS 86 I
508 U 100 0.0050  0.20 100
09 . RK 70000 0.0070 0.045  0.01  TRAP 200 0.0
510 RC 9800 0.0038 0,035 P 30,0 4.0 l
811 KK Co2
512 KN CONBINE FLONS AT FREENAY
b13 He 2 .
814 KK SUB26A
815 KN LOCAL RUNOFF FRON EMCHDS SUBAREA 26 (EAST PORTION: .
41 B L9
517 s 84.3 §
518 G 1250 0.0050 0.200 100
519 R 3500 0.006 0,050 0.4 TRaP 20,0 0.01
820 B 9000 0.0084 0,075 WP 120 2.0




LINE

62t
422
423

424
625
424

427
28
629
&30
63!
632
633

434
£33
436
437

539
437
449
641
642
843
434

643
b44
b47
448
o4y

KK
K
HE

KK
K
RK

KK
KM
BA
L8
UK
RK
RK

KK
ki
KD
HL

KK
ke
BA
L8
K
R¥
RK

44
KN
i
He
il

HEC-1 INPUT PREE 13

S PR i FN Jeviiian T . TovrarioBin 9 th
L0264
COMBINE FLOW IN FREEWAY AT 0.5 MI HEST GF SOSSAHAN ROAD
2
ROZ4A
ROUTE FLOWS TO POWER ROAD
2800 0.0033 0.01e TREP  12.0 2.0
SuB24B
LOCAL FLOWS TO PORER ROAD
.40
g4

100 0.0050 0,200 100
7800 6.006 0,080 0,15  TRAF 40,0 0.04
2600 0.0083 (.01 TarP 12,0 2.0

ooz7
COMBINE FLONS AT FOKER ROAD IN FREEWAY CHRMNEL
i

2

suB2sL
LOCAL RUNDFF FROM PDWER ROAD TO R.H.C.D.
.44
1.3

1230 0.007  0.20 166

2600 0.0038  0.033 TRAP 10.0 3.9

9200 40015 0.016 TRAP 12,00 2.0
L2468

COMBINE TOTAL FLOW IN FREENAY CHANNEL AT R.W.C.D.

|
2



. RUNGFE SUNHARY 100-YR
‘ FLOW IN CUBIC FEET PER SECOND EXISTING
TINE IN HOURS, ARER IN SQUARE MILES
' PEAK TINE OF  AVERAGE FLON FOR MOXIMUM PERIOD  BASIN  MAXINUY  TIHE OF
OPERATION  STATION  FLON  PEAK 6-HOLR  24-HOUR  72-HOUR  AREA  GTABE  MAY STAGE
l HYDROGRAPH AT 5UB200 9, 1.3 té. 6 5, 06
. DIVERSION 10 D200 9. .25 TR 5. 8
HYDROGRAPH &T  DIVZ00 0. .3 0. 0. 0. 06
' | WYDROGRAPH AT SUB202 (7. 12.50 3, 1. f, 2
DIVERSION TB 8202 U7, .35 2. 14, i, 24
. HYDROGRAFH AT DIVZ0Z 5. .3 0. 0. 0. 4
WOROSRPH T SB35, 12.50 {13, 3. 2. 76
' VERSION TO D204 5. .35 13, 3. 2. 76
l HYDROGRAPH AT DIVZ04 0. .5 0. 0. 2. 70
HYDROGRAPH AT  5UB206 B 12.25 5. 3. 2. 05
l DIVERSION 70 D206 B .35 8. 1 2. 08
| HYOROGREPH AT DIV206 ST TS 0. 0. 05
l 4 CONBINED AT 1 0. .25 0. 0. 0. .95
' HYDROGRAPH AT SUEZ0B 5. 12.50 10. 3. 2, .0
| ROUTED T0 RO208 5. 12.50 10, 3 3, 06
l HYDROGRAPH AT SUB210 0. 12,25 12, . 3. 07
2 CONBINED AT CO200 102, 12,50 21. 7. . A3
. WYOROGRAPM AT WEEKE 3864,  12.50 1235, 426, 327, 5,80
' ROUTED T ROMEEK 35, 175 1214, 41, 325, 1,80
WYOROGRAPH AT SUB74 1085,  13.00 445, 148, 119, 2.78
' 2 CONBINED AT CO7A 4502, 12,75 1652, 548, 12, 7.58
| ROUTED 10 W 4. 1.0 1439, 543, 438. 7.58
. NVORDGRAPH AT SUBZ&  G76.  13.00 334, 110, BE. 2.13
2 CONBINED AT 076 5205. 13.00 1972, 453, 526, 9.71
DIVERSION T0  DCAPL 1905,  13.00 320, 8. 65. 9.71
HYDROGRAPH AT DIVI&A  3300.  13.00 1852 573 32, 9.71




DIVERSION 10
HYOROGRARH AT
ROUTED T8

2 COMBINED AT
DIVERSION T0
HYDROBRAPH AT
HYDROGRARH AT
ROUTED 19
HYDROGRAPH AT
2 COMBINED AT
RYOROGRARH AT
2 COMBINED AT
DIVERSIIN TO
HYOROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT
2 COMBINED AT
ROUTED TD
HYEROGRAPH AT
2 CONBINED AT
HYOROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
RYDROGREPH AT
RBUTED 0
HYDROGRARH AT
2 COMBINED AT

D1VERGION TO

b7
DIV7
k74
Co2t
D211
DIV2LL
5870
RO70
5872
£0728
RE72
L2
DEAR?
DIV724
072

DIYz2

RER74

LB73
RO73
guB212
L0212
RED72
RO73
SUB214
Co214
BUBEB
RO38
5l40
£o40

B4

1442,

1475,

1&73.

gl

426,

424,

572,

19y,

1905,

3101,

3201.

325

161,

3181,

28

12.73

13.00

13.00

13.00

13.00

13.00

13.00

13.00

13.00

13.00

12,50

13.080

13.00

12,39

13.00

12,50

12.73

12.50

12.50

12,50

826,

Bk,

B4,

228,

228.

232,

43B.

320,

778.

778,

38%.

389,

826,

1215,

£209.

7,

1236,

389,

388,

39.

42b,

164,

77,

240,

120,

288,

2Rb,

286,

293.

293.

74,

74,

14,

149,

8o.

229,

0'

401.

430,

?I

408,

114,

i3,

127,

52,

24'

76,

38,

31,

31,

231,

236‘

236,

1%,

9.

hl.

120,

4,

183,

0,

185,

g3,

129,

93.

92,

t0.

102,

42,

42,

19,

&2,

9.7
9.71
2.7
7.04
2.84
9.84
.35
.35
1.38
2.73
<0
2.73
.73
473
273
2.73
« 00

.73

17
2.90
6
- 00

25

99
99
43
144

44




HYDROBRARH AT
ROUTED TO

HYDROGREPH AT
2 COMBINED AT
2 COMBINED AT
HYORGGRAPH AT
ROUTED TO

HYDROBRAPH AT
ROUTED 70

HYDROGRAPH AT
2 CONBINED AT
ROUTED TO

2 COMBINED AT
HYDROGRAPH AT
2 CONBINED AT
7 CONBINED AT
HYDROGRAPH AT
2 COMBINED AT
DIVERSION T0
HYDROGRARH AT
ROUTED 70

HYDROBRAPH AT
7 CONBINED AT
ROUTED TO

HYDROGRAPH AT
7 COMBINED AT
HYOROGRAPH AT
HYDROGRARH AT
2 CONBINED AT

ROUTED 10

BIV4D

RO4G

SUB216
LO2ia
£044
RED40
Rod !
50834
ROZ4
5UB34
o34
ROZ4
Losy
sup21d
£p21i8
co29
5UB220
£6220
WEIA
DIV220
ko22t
Sug222
£o2z2
RG220
GlB224
Eﬂ??é
sUBlé
518
Coig

k018

457,

451,

372,

170,

2188,

437,

419,

754,

147,

284,

B24.

224,

1244,

710.

1843.

3847.

§200.

30t

937,

925,

1.

990,

967,

204,

1069,

494,

478,

1080,

1067,

12.50

12,75

12.50

12.73

13,00

£2.50

12.75

12.75

12.75

12.50

12.73

13.00

13.40

13.00

14.00

14,00

14.25

13.25

13.00

14.25

12.30

13.00

12,50

12.75

643,
120,
118,
291,
291,
57,
346,
343,
4al.
154,
844,
1294,
145.
1439,
744,
693,
692,
3b.
72,
727,
2%
116,
{18,
236,

353,

348,

30.

H.

197.

38.

38.

73,

93,

5:

113.

13,

150,

212,

409,

48,

45b.

186,

270,

270,

282,

282,

i,

299,

37,

16,

23,
3b.
139,
3.,
il
HE
7.
14,
.
1.

121,

in.
33,

38.
368,
150,
218,
218,
‘10.
228,

227,

30,
&1,
1.

1.

144
1.44
.55

1.9%

.00
1,84

1.84

1,21
3.38
5.42

.84
5,26
b.46
446
6.26

.2
b.47

b.b7

5.97
g1

1.30




RYBROSRAPH AT
2 COMBINED AT
DIVERSION T8
HYDROGRAPH AT
ROUTED T0
HYDROBRAPH AT
HYDROBRAPH AT
2 LOMBINED AT
RDUTED T8
HYDROGRAPH AT
2 CONBINED AT
2 COMBINED AT
DIVERSION 10
HYDOROGRAPH AT
DIVERSLON T0
HYDROGRAFH AT
ROUTED TO
HYDROGRAPH AT
ROUTED T0
HYOROGRARH AT
2 CONBINED AT
2 CONBINED AT
RUTED TO
2 COMBINED AT
HYORGGRAPH AT
2 COMBINED AT
ROUTED T0
HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

sUB20

£620

Y4l

oivae

RO20

UBLO

suB12

£h12

RO12

5uB14

L4

ca

D214

pivaia

b2

DIV2i

RO21

RET20

RG200

RET21A

Co2iA

co21g

RO21B

(022

SUBZ26

£0224

RD224

5upaza

54230

RO230

961,
1841,
b41.
1200,
1200
248,
594.
B42.
742.
814,
1315.
2515,
1315
1200,
280.
920.
920.
441,
520.
1315,
1835,
2755,
2704,
3481,
147,
41184,
3952.
340,
50

48,

12,50

12.50

12.50

12.50

12.75

12,50

12,50

12,30

12,50

12.75

§2.75

12,75

12,25

12,25

12.2%

12.25

12,50

12.50

12,75

12.75

12.75

12.75

12.73

12.75

13.00

12,73

13.00

187,

4,
485,
104,

.
128,
182.
179,

207,

B70.
184.
bB6.

%0,

596,
49,
LA

184,

237,

833.

823,

1601,
184,
1787.
1784,
60,
24,

4,

8.

17,

12.

138,

17,

40.

57‘

al.

87,

123,

282,

45,

236,

22.

213,

213.

12

13,

46,

39,

213,

02,

0.

4.

431,

830,

19,

4.

138.

{0

128.

128,

t4.

32

) 460

44,

4.

9,

227,

31

190,

18.

172,

172.

10,

L

31

44.

220.

440.

49,

w0,

309.

15

1,08
1.08
1.17
2,25
5.8
5.51
5.51
.51
§.51
5.51
00
b
0
00
5.51
5.3
2,48
1.17
13,45
13.43

)




2 COMBINED AT £o230 M. 143 B2. 7. 22, T3

2 COMBINED AT E023t 4080, 13,00 183s. 638, 331, 14,38
HVDRUSRQFH AT RET23 280. 12,75 90, a2, 18, 00
ROUTEDR TO ROD21 m. 1.7 89. 22 18. 00
HYEROGRAPH AT 5UB24 860,  13.00 332, if7. o, .11
2 éBHBINEB AT £oz4 1091, 13.00 441. 135. 12, 2.1
HYDROBRAPH AT 5UBZ4A §76.  13.25 297, 160, B1. .92
2 COXBINED AT CO244 1638, 13.00 738, 237, 193, 4,03
ROUTED 1O RO26A 163, 13.25 738, 230, 193, 4,83
HYDROGRAPH AT SUB26B . 1450 98, 3. 25, 80
2 COMBINED AT Lo 1336.. 13.400 833, 2. | 219, 4.63
HYDROGRARPH AT SUBZAC 80. 13,75 8. t7, 14, A
2 CONBINED AT C02sC 1904, 13.00 881, 288, 233, 5.07
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' RUNDFF SUMMARY -  50-YR
FLOW IN CUBIC FEET PER SECOND EXISTING
TIME IN HDURS, ARER IN GOUARE MILES
' PEAK TIME OF  AVERAGE FLOW FOR MAXTHUN PERIOD BASIN  MAXIHUM  TINE OF
OPERATION STATION FLON  PEAK 6-HOUR  24-HOUR  72-HOUR ARER STABE  MAY STABE
. HYDROGRAPH AT  5UB209 8. 12,25 4, 5, 4 .06
l DIVERSION T0 D200 48, .25 i, 5, 1, 0b
HYDROGRARH AT DIV200 0. .35 0. - 0. 0. .06
l HYDROGRAPH AT  5tiB202 127, 1250 35. 1. % 24
DIVERSION TO 0202 1271, .3 35. i1. 3. .24
. HYDROGRAPH AT DIV202 6 .5 0. 0. 0. 24
. HYDROBRAPH AT 5UB204 75, 12,75 90. 2. 24, 70
RIVERSION TO D204 275, .5 90, 0. 4, 70
l HYDROGRAPH AT DIV204 b .35 0. 0. 0. 70
HYDROGRAPH AT GUB20s 2. 12,25 7. 2 2. .8
. DIVERSION TO D206 7. .5 7. 2 2 .03
. HYOROGRAPH AT DIV204 0. .25 0. 0. 0 .05
4 CONBINED AT 1 0. .25 0. 0. 0. 1.05
' HYDROGRAPH AT 5UB208 B 12.50 8. 3 2. .06
ROUTED TO RO208 33, 12.50 8. 3 2. )
' HYDROGRAPH AT  SUBZ10 83, 12.25 % 3 2. 07
7 COMBINED AT £O210 75, 12.50 7. 5. 4 43
' HYDROGRAPH AT MEEKE 3538. 12,50 1081, 348, 281, 4,80
l RUTED TO | ROWEEX I, ALTE 1052, 343, 277, 4.80
HYDROBRAPH AT SUBTA 756, 13.25 355, 120, 57. 2.78
l 2 CONBINED AT (074 /15 12.75 1397, 43, 374, 7.58
* RouTED TO RO74 | 3675, 13.00 1397, 459, 370, 7.58
. HYDROGRAFH AT SUBT& 817, 13.2% 2632, B, 7. 2.13
. 2 COHBINED AT £aze 291, 1300 1849, 547, 441, .71
| DIVERSION T0 DCAP1 1264, 13.00 191, a8, 38 9.71
l HYDROGRAPH AT DIV7éh 3027, 13.00 1458, 499, 403, 9.7
|




DIVERSION T0
HYIROGRAPH AT
ROUTED T0

2 CONBINED AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRARH AT
ROUTED T0
HYIRGGRARH AT
7 CONBINED AT
HYDROGRAPH AT
2 COMBINED AT
DIVERSION 0
HYDROSRARH AT
DIVERSION T0
HYDRGGRARH AT
HYORUGRAPH AT
7 CONBINED AT
ROUTED T0
HYDROGRAPH AT
2 CONBINED AT
HYDROGRAPH AT
ROUTED 10
HYERQGRAPH AT
2 CONBINED AT
" HYDROGRAPH AT
ROUTED T0
RYDRDBRAPH AT
2 CONBINED AT

DIVERSIEN TO

078

BIV74

k074

(RIFSH

b1

bIv2il

5UBTO

RO70

5up72

£o7z4

RE?2

£o72

DCArZ

BIVZ2A

0z

DIv72

RED7&

£o73

RO73

5UB212

co212

RED72

RO73

sup214

Ln214

5uB34

RO38

SuB4O

Ca40

040

1314,

1514,

1487.

1518,

1518,

g,

481,

449,

413,

882,

1264.

2144,

0.

2146,

1073.

1073.

1514,

2587,

2482,

72.

2519,

1073,

1019,

9e.

1081,

448,

426,

609,

305,

13.00

13.00

13.00

13.00

.25

25

13.00

13.00

13.00

13.00

13.00

13.00

13.00

13.00

13.00

13.00

13.00

13.00

13.25

12.50

13,25

13.00

13.25

12,75

13.25

12.75

12.75

12,50

12.75

12.75

729,
729,
129,
144,

744,

185,
182,
185,
347,
191,
597.
0.
557,
279
.
729,
1008
1007,

22,

1028,

279,

278.

3.

309,

129,

129,

3.

190,

249,
245,
249,
255.

255,

50.

&0.

b1,

121,

48,

169.

0.

149,

g3,

B3,

249,

334,

3.

341,

951

g,

10,

5.

42,

20,

&1,

3.

201,

201,

201,

20b.

206,

4?.

48.

50'

94,

8.

136,

0.

136,

k4,

Aal

201,

249,

2%,

273,

bel

68.

8,

7h,

33"

34,

14,

49,

25,

.1

9.7t

9.84

.84

7.04

1,35

£33

1.38

.73

.00

2.73

.73

.73

.73

2.713

00

.73

.73

2.9

00

00

I25

9

Ig?

L.44

1.44




HYDRDGRAPH AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED T

HYDROBRAPH AT
ROBTED TO

HYGROGRAPH AT
2 CONBINED AT
ROUTED T

2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
HYDROGRAPH AT
2 CONBINED AT
DIVERSION 1D
HYDROGRAPH AT
ROUTED 10

HYBROBRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT
HYDROGRAPH AT
2 COMBINED AT

ROUTED 10

DIV40
RO40
5UB214
£0214
£041
RED40
RO41
SUB34
RO34
SUB36
C03s
RO34
£037
5uB214
£0218
£0219
SUB220
0220
HEIR
DIV220
RO221
SUB222
£0222
RO220
5U8224
£0224
sUB14
5UB18
cais

1B

305,
304,
249,
549
1520,
305.
286,
581,
563
211,
641,
633
887.
477,
1274,
2793,
257.
3051,
2517,
o83,
930.
52,
974,

947,

1008.

3t

473,

781,

760,

12.75

13.00

12,75

12.75

13.00

12.75

i3.60

13.00

13.25

12.50

13.00

13.25

13.00

12,75

13,75

13.75

14,00

13,25

14.00

14,00

12.50

14,00

12.50

12.7%

12.75

12,75

95,

96.

18,

172.

430,

95

93,

234

234,

46,
77
73,
34b.
130.
514,
394,
17,

1110,
374,
536,
635,

28,
bad.
LITH

43,
704,

94,
186,
230,

277,

31,

3t

34,

130.

3.

30.

1.

.

i4.

.

?1.

122,

49.

H

321,

3%,

340.

118,

242,

241,

10,

251,

252,

14,

265,

30,

a1,

.

25,
25,
20,
45,
121,
25
25.
b2,
42,
{2,
4.
14,
98,
40.
138.
239,
3.
291,
95,
195,
193,
8,
203.
203.
1.
214,
24,
.
74

3.

1. 44
1.44
5]
1.9

2.24

il
.54
.84

.33
247
.17
2,17
1.21
3,38
g.42

N: L)
6.4@
b.4h
b.4b
b.4b

.21
6.47

b4.67

1.50
2.2

U




HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAMH AT

ROUTED T0

HYDRDGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT
DIVERSION TO
HYDROGRARA AT
BIVERSIGN TO
HYORDGRAPH AT
ROUTED TO

HYDROGRAPH AT
ROUTED TO

HYBROGRARK AT

2 COMBINED AT

2 COMBINED AT

ROUTED T0
2 CONBINED AT
HYDROGRARH AT
2 CONBINED AT
ROUTED T0

HYDROGRAFH AT
HYDROGRAPH AT

ROUTED TO

5U820

Lo

020

N0

RO20

SUBLO

suBi2

£o12

ROt2

5uB14

£oid

£a2i

01214

Div2ia

br218

nIvze

Ro21

RET20

RO20B

RET21A

Cozlh

Co218

RO21B

£o22

5UB224

C0224

RO224

Sup228

5UB230

RDZ30

635,

{244,

44,

1200,

1190,

{62,

424,

bob.

334.

430,

98BS,

2475,

975,

1200.

280.

920,

920,

44,

23.

5.

984.

1904,

1769,

2634,

319,

2893.

269,

39,

30.

12,50
12.75
12,75
12.75
12.75
12,50
12,50
12,50
12.75
12,75
12,75
12.73
12,50
12.50
12.50
12.50
12,75
12,75
13.00
12.75
12.75
12.75
13.00
12.75
13.25
12,75
13.00
12,25
15.50

13.73

148,

423,

422
420,

£,
101,
145.
142,
147,
309,
729,
113,
b1,

70.
547,

545,

113,
113,

&40,

1363,
144,
1509.
1510,
a0.
16.

14,

47,
138,
0
137,
137,
14,
32,
45,
45,
53,
160,
237,
28,
209,
17.
191,

194,

28,
29,
220,
220,
485,
49,
535,

335,

38.

11,

0-

N

it0.

11,

25,

3.

44,

1.

191,

23

149,

14,

154,

14,

0!

23,

23

178,

t78,

391,

40,

431,

432,

12,

3.

105

3.26

3.2

3.26

3.26

I33

Ja

1.08

1.08

L7

.25

J.91

3.4

3,481

3.31

3.5

3.54

40

00

00

3.3

5.51

12.48

L7

13,65

13,69




|

2 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT

RGUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROBRAPH AT

2 CONBINED AT

HYDROBRAPH AT

2 CORBINED AT

£0230

C0234

RET23

Ron2t

5uB24

£o24

SuB2sA

L026A

RO264

5Up26B

Loz

SUB26C

L0260

t NORMAL EMD OF HEC-1 133

269,
2937,
26B0.
267,
bbl.
a2,
13.
1295,
1279.
267,
1420,
4.

1467,

13.25

13.50

13.25

13.25

12,50

13.25

14.00

13.25

b4,
1546,
70,
&9,
286,
335,
33,
1
587,
4.
43,
36,

69%.

21,

17,
17,
%6,
3.
81,
194,
194,
26,
20,

13,

i7.

449,

14,

14.

17,

gi.

5.

136,

136,

21,

77,

.

188,

T3
14,38

00

21
.41
;.92
4,03
4.03

N
4,463

A4

5.07




|
|
1
i
|
i
i
|
|
i
|
i
I
i
!
|
l
I
h

LINE

d B3

[ = B T« o L )

i
i2
13

14
15
1h
17
it
19

/S

S

22

73

4
25
2b
21
28

29
30
3
32
33
34
33
34
31
3
39

40
i
42
43
44
15
4
47
48
49

HEC-1 INPUT | PABE

Devensen feerens Zrereedeeenens fevenaes Brrenns Braerens Teveeens Buurnnnn T
1B SUPERSTITION FREEWAY - OUFFSITE DRAINABE AWALYSIS  (GURRON:

) PROFUSED CONDITION - IRONWAGD 10 POWER ROAD

1 FEBRURRY 1987 - 100-YERR RAINFALL

1DIAGRAN

17 {5 120

10 5

P 1 3.5

B 10 o

N ¥ 56

PI 0,01 0,020 0,020 0.022 0.022 0,023 0,025 0.028 0.026  0.028
PT  &.02%  0.031 0,033 0.03%3 0,038 0,042 0,086 0,080 0057 0.067
PI 0085 0.113 0.176  £.387  Q.282  0.136  0.097  0.076 0.067 0.038
Pl 0,050 0,046 0.041 0.038 0.035 0.033  9.031 0,029 0.027  0.077
PI  €.023 0,024 0,023 0,022 0.022 0.020 0.020  0.019

H HRAINAGE AREA BETWEER M. DIVERSION DAH AND FOWER ROAD
KK SbBX0
kH LOCAL RUNDFF AT JRONWOOD AND FREEWAY
PR i
PH i
FT H
PR i
BA 0.0
UK 650 ©.8175 0.20 100
RK 1000 0.01¢  0.040 0,006  TRAP 2.0 40
RK 1500 0.0040 0,016 TRAF 3.5 1.3
KK DIVZ0O
K SYORE HYDROBRAFH IN G200
0T D200
bl ¢ 1000 10060
o 0 1000 10000
{
KK Stezo2
K LOCAL RUNDFF TO 2100 FEET WERT OF IRGNWGOD
PR ]
Pil i
PT i
P t
BA .24
LS 85.7

LK 630 6.0175  6.200 00
RK 3800~ 0,000 0,040  0.04  TRAP 0 4.0

K 2100 0.0040  0.014 TRAP 3.5 1.5

KK SiB204

K LOCAL RUNOFF TO IRRIGATION DAM (ASSUNE NO ATYENUATION:
PR 3]

PH i

PT !

Pl !

BA 070

LE B4

UK 830 0.0173 0,200 100
RK 6000 0.0083 90.040 0.043  TRAF 2.0 4.0




HEC-1 TNPUT PAGE 2 I
LINE DeveeverdooreessZeesnensdeeeeseedueresesBureonns BesreensTvereessBoneeenedunrnnadd
56 R 7500 0.008  0.033 WP 100 3.0 l
51 KK Loz
52 KN COMBINE FLONS ALONG SR360 AT IRRIGATION EMBANKHENT l
53 KD {
54 KC |
55 KK DIv208 l
54 KM STORE HYOROGRAPH IN D204
57 0T D20k
5 i 0 10000 l
59 g 0 10000
50 KK SUB206
81 e LOCAL RUNDFF T0 WERIDIAN DRIVE '
52 10 |
53 oW g
54 P i l
55 Pl {
b BA 0.0
87 L5 83 l
58 W S0 0.033 0.200 100
4 B 1600 0.013 0.080 0,083 TRAP 2.0 40
70 G 1835 0.040 0,01 TRAP 9.3 1.5 '
7 KK 019206
72 KN STORE RYDROGRAPH 1N 0206
73 0T D206 - l
74 1 0 10000
75 ) 0 10000
7 KK { - l
7 KN CONBINE HYDRGGRAPHS T0 REDUCE # IN STACK
78 He 3 l
79 k¥ ShB208
80 £ LOCAL RUNOFF TQ C.A.P. OVERCHUTE (STA 574¢50)
a1 R 10 '
B2 B i
L {
B4 P : '
8 B 0,06
8 L3 8
a7 G 500 0.0 6.20 100
“ %8 B 1900 0,010 0.040  0.03  TRAP 5.0 4.0 l
Soo RC B85 0.008 0,014 TRAF . 9.3 1.5
& ‘v\'i\ .
i % KK WEEKES '
9 KN BREAKDUT FLON FROM WEEKES WASH
%2 B hE
9 w30 1
%4 o 00 0.0 00 0.0 8.0 00 0.6 0.0 08 D0 l
55 B 00 00 0.0 00 0.0 63 0.0 W0 00 00
% Bl 30 s0.0 114D 5BA0 173LD 30440 27030 le8.0 1103.0 02,0 7
97 a1 GAB.0 5240 4350 3750 308.0 19,0 2740 250.6 2400 2330 % l




LIRE

28

9
100
101

102
103
104
[05
104
107
108
o9
1o
1
112

113
L4
1§34

Lib
117
118

119
13
121
122
123
124
125
126
127
128
124

130
131
132

133
134
135
134
137

£38
139
149
t41

HEC-1 INPUT
11 J forvreesZorsaens Jerranns beeeniSienenn bevesren AR TSRO SO
Al 2210 20B.0 199.0 .189.0 17B.0 1s6.0 158.0 147.0 ¢ ‘?=5?'45
KK ROHEEK
KM ROUTE WEEKES WASH DREAKDUT FLOWS 70 US40
RE 4500 0,01 0,045 TRAF 2B 30
KK SUB74
K LOCAL RUNOFF TO APACHE TRAIL
PR 10
P i
PT !
P¥ 1
BA 2,78
L5 85
K 1500 0.015 0.260 100
RC 5000 0,003 0.080 0.00% TRAP 20 &0
RC 8400 0.009  0.035 TRAP 150 30
KK £o74
K COMBINE LOCAL WITH WEEKES WASH BREAKODUT
HC 2
KK RO74
K ROUTE FLONS FROM APACHE TRAIL TO [.A.P. {(5UB76)
RC 14800 0.010  0.035 TRAP 150 3.0
KK SUB76
K LOCAL RUNDFF TO L.A.P,
PR 10
i 1
FT !
Pl 1
BA 2.13
L5 B4
WK 1250 0.013 0,200 160
RK 7000 0.0L0 0.040 0.176  TRAP 2.0 40
RE 14400 0.010 0,035 TRAF 150 3.0
KK €076
Kt COMBINE FLONS AT C.A.P. TO BOTH OVERCHUTES {3TA 563+50 & 552+50)
HC 2
KK DIV74
KM BIVERT FLON IN EYCESS OF OVERCHUTE CAPACITY TO NORTHWEST
DT BCAPY
) 0 2475 2975 3920 535 6675
il 0 0 125 TA5 250 3000
KK SUBAS1
K RUNOFF ONTO SUBBASIN 1 AREA
B 0.1
L5 95

PABE

-

3




LINE

142
143
144
143

144
147
149

149
150
13
152
153
ko4
155

154
157
1538

159
160
tht
182
183
164
&3
a4
167
168
169

170
{7
172

173
174
173
176
i77
178
179
180
181
182
183

HEb=L 1870

| Liviarei2icaaa, 3o L R AT Barrares Toavins i R Feinnn 16
KK BAGINI

KH COMBIME FLOWS INTG SUBBASIN I

K0 1

HC 2

KK £oBAGI

KH COMBINE FLOWS FROM SUBZ08

HC 2

KK ROBASL

KM ROUTE FLOWS THROUGH SUBBAGIN 1

KD !

RS 1.0 ELEV 813

sv 0 74 {39 24 291 359 429 499 a7t
SE  §.3 53 4 33 36 o7 2B 39 40
58 0 150 360 385 855 i1 139%  1AG0 B9
KK BASOTI

KH ROUTE OUTFLOW FROM BASIN 1 TO BASIN 2

RE 1530 0.0032  0.03 TR&P 30 3.0

KK 5UB70

kM LOCAL RUNOFF TD APACHE TRAIL

R 1o

il 1

PT !

Pu !

BA 1.35

L5 ]

U o006 0.011 0,200 100

RK 3500 0,042 0.080 0.0202  TRAP 2.0 4.0

RK 11200 0.0l 0.033 TRGF 10,0 3.0

KK ROV

KH ROUTE FLOWS FROM APACHE TRAIL TO C.A.P.

RK 8800 0.0090 0,035 TRAF  10.0 3.0

KK 5UB72

A LOCAL RUNDFF TO C.A.P. OVERCHUTES (STA 542430 & 329430)
PR 10

PU t

PT 1

PR i

Bh .38

L5 a5

U 1230 0,080 0. 200 100

RE 2500 0,009  0.040 0.035%9  TRAP 2.0 4.9

RK 8800 0,009 0,035 TRAF 10,0 3.0

rHac 4

'




LINE

184
183
B4

187
188
189
150
191
192
183

194
195
194

%7
198
1599

200

201
202

203
204
205
206

207
208
209
210

21t
212
213
214
213
218
27

218
219
220
22

222
3
224
223
226

27
218

HED-1 INPUT

1 JHUUTOE UOPUUNS SRS SV SRR OUPPIIN NOTOUPY JOPRTN: Bivreins Tovrrndl
KK E0728

KN COMBINE FLOWS AT C.A.P. OVERCHUTES

HC 2

KK §UB212

KN LOCAL RUNDFF BELDH L.A.P, ABOVE SOUTHERN AVE.

B 0.07

L 83

UK 20 0,010 0.200 100

R 1000 0.010 0.080 0.0 TRAP 2.0 4.0
K 1500 0,007 0,035 TRP 25,0 2.0
KK o212

KK COMBINE FLOW OVER DIP SECTION ALONG SOUTHERN RVE.
HE 2

KK RETZ

KM RETRIEVE DIVERTED FLOWS FRGH D/S CAP OVERCHUTES
DR BCAPY

KK eom2

K COMBINE FLOS AT L.A.P. DVERCHUTES (INCLUDING DIVERTED)
e 2

KK SUBAS2

KN RUNOFF INTO RETENTION BASIN 2

BA .11

L§ %

KK BRSINZ

& CONBINE FLOWS INTO WEST BASIN (42)

k0 i

He

KK ROBAG?

KN ROUTE FLUMS THROUGH NEST BASIN (42}

KD !

RS i ELEV 45

59 6 18 786 #5466

S 4z & 47 8 50

5 0 155 M0 430 600

KK COBASZ

K COMBINE OUTFLOWS FROM BOTH C.A.P. BASINS

k0 1

He

KK SUB214

KN LOCAL RUNDFF AT SIGNAL BUTTE AND SR340

BA .09

g 83

UK 250 0.0i0 0,200 100

BCO1000 0.09 0,04 003 TREP 2.0 A
B 2450 0.0066 0,025 TRAP 100 2.0

Pret



LINE

239
220
23

232
233
23
235
238
37
238
239
24
241
242

43
44
245

yek]
w7
248
249
250
hil
232
253
254
258
254

257
258

240
261
262
263
264

265
264
267

268
249
2
2
272
23
L
275

KK
K
¥

KK
Kit
PR
i
PT
M
B
L8
1} 4
RK
RK

KK
KM
RK

KK
KN
R
]
FT
Fi
bA
L3
i
RK
i

KK
kM
HE

KK
ki
)
1
oe

KK
KM
RK

KK
K
KU
BA
L
K
RK
R

HEC-1 INFUT
...... | PPN AR AT P ARSI TR A A T
RO214
ROUTE 5UB214 FLOWS TO CRISHOM ROAD
J400 6.0056 0.014 TRAP 0.1 3.0
5UB3E
LOCAL RUNDFF TO APACHE TRARL
10
1
t
1
0.9%

1
300 0.0128  6.200 100

4000 0.0123  0.040 G.0574  TRAP 2.0 4.0
13000 0.0096  0.033 RAP 10,0 3.0
Ro3e
ROUTE FLOWS FROM APACHE TRAIL TO C.A.F.
8000 0.0120  0.035 TRAP 100 3.0
RuBao
LOCAL RUNDFF TG C.A.P. OVERCHUTES (5TA SO4423 & 479+00)
10
i
{
1
0,43
a4

350 0.0180  G.200 100
00 0.0100  0.040 0.0448  TRAP 2.0 4.0
&000 0.0120 0,035 TRAP 10,0 3.0

40
COMBINE FLOWS AT C.A.F. OVERCHHTES (5TA 504425 & 479+00)
2

DIvao
DIVERT 20% OF FLOW TO EACH CVERCHUTE
D4d
0 16 1000 10000
0 50 00 5000

RO40
ROUTE C.A.P. OVERCHUTE (574 504+25) FLOWS TO FREEWAY
6000 0.0083 0,040 TRAP 20 £.9
GuBiie

LECAL RUNGFF T{) CRIGMON
i
.39
83,5
500 0.010  0.200 1
s000 0.0083 0.040  0.11  TRAF 25,0 .0
2500 G060 0.035 IRAP 350 3.0

PRGE &




LN

276
wm
278
279

280
281
282

283
284
2B3
284

281
288

289
290
291

292 .

293
294
293
296
297
298
299
300
30!
302

303
304
363

304
367
308
30
310
3
312
33
34
315
3ib

44
Kk
KD
HC

KK
K
HC

KK
Kt

RK

KK
KN
R

44
kH
/K

KK
Kit
PR
P
Pt
M
A
LS
UK
i ¢
RK

KK
KH
RK

44
KM
PR
P
iz
Bh
L5
114
RK
RK

HER-L INPUT

Lo2i6
COMBINE FLOWS AT SUPERSTITION FREEWAY
)
?

coat7
COMBINE FLOWS MEQR CRISHEM
2 .

ROZL7
ROUTE FLOWS FROM CRISMON TO {200 ° EAST OF ELLSWORTH ROAD
DROP STRUCTHRES REGUIRED TO REDUCE LONGITUDINAL BLOFE

4000 0.0033  0.01s TRAF 7.3 3.0
RED4O
RETRIEVE DIVERTED HYDRUGRAFH FROW SUBA0
b4
RD4!
ROUTE C.A.P. OVERCHUTE (S5TA 479+00) FLOWS TO ER349 3000° W. BF CRIZMON
9500 0.008 0,035 TRAF 10,0 3.0
sug3d
LACAL RUMBFF TD APACHME TRAIL
10
H
{
i
.84
84

1000 0.0100 0,200 160
3000 0.0f11 0,040 0,090  TRAP 2.0 4.0

13700 0.0102 6,03 TREF 10,0 3.0
R34 )
RGUTE FLOWS FROM APACHE TRAIL 70 4.7,
3200 0.0093  6.035 : TRAP  20.0 3.0
5UR36
LOCAL RUNDFF TG C.A.P. GVERCHUTES {BT& 471403 & 4u6+i0)
HI
t
|
t
0.33

84
250 60067 0,200 160
1500 0.0167 0,040 0.0269  TRAP 2.0 4.0
32060 0,0095 0,035 TRRF 20,0 3.0

PABE 7




HEC-1 INPUY FABE B '
LINE 1) VRS SUUUR SN SO STUUUOY. JOUTUPUY SUPE SUPUTRN: SPUIE NS |
317 KK LO38 l
318 Ki COMBINE FLOWS AT C.A.P. OVERCHUTES (ST 47{+03 & 454+50)
319 KL 2 l
32 KK RO3b
321 K ROUTE C.A.P. OVERCHUTE (STA 471403 AND 456+50) FLOWS TR 2600° W. OF LRIS
322 RK 9500 0,008  0.035 TRAF 10,0 3.0 '
333 KK LO37
324 KN COMBINE OVERCHUTE AND FREEWAY FLOW 2600° W, OF CRISHON '
35 i i
3% HE 2
377 KK SuB2LE l
328 KM LOCAL RUNOFF 70 2400 FEET WEST OF CRISHON AT THE FREEWAY
329 PR 10
330 PR i .
33 PT 1
332 Py {
333 B LA l
334 L5 83,3 .
335 UK 500 0.010  0.20 100 . ‘
334 RE 7000 0.008 0,080  0.20 TRAP 5.0 2.0 :
337 RK 2600 0.0070 0,033 TREF 350 3.0 '
338 K¢ CO218 i
339 Kt COMBINE TOTAL FLOW IN FREEWAY 2600 FEET WEST OF CRISHON ' |
340 KD i ol
7Y HC 2
342 KK C0z19 '
343 Kt COMBINE FLONS AT 2600 FEET WEST OF CRIGHON
344 KD 1
345 HE 2 .
346 KK RO2IY
347 KN ROUTE FLONG TO ELLSWORTH REGIGMAL DETENTEON BASIN .

t DROP STRUCTURES REQUIRED TO REDUCE LONGITUBINAL SLOFE

348 CORK {000 0.0023 0,06 TRAP 27,0 3.0
349 K& SUB220 '
350 £ LOCAL RUNOFF AT ELLBHORTH AND FREEWAY
351 PR 10
352 PH | .
353 PT 1
354 PN 1
355 B 0.4 '
35 L§ 83,7
357 HK 1250 0.010 0,200 100
358 RK 3500 0.010 0.040 0,128  TRAP 2.0 40 '
359 RK 3550 0.006 0,035 TRAP 10,0 3.0




LIKE

340
381
362
363

M.
3463
366
37
368
369
370

i
3n
373
3
375
374
i
378
79
380
381

382
383

85
386
387
388
389
3%
a9t
392
393
394
3%3

398
397

378

319
400
401
402
463
404
403
404

13/ N

KK
Kn
KD
Ho

KK
K
K
R
5
5
50

44

kM

PR
|
PT
Fi
B
L8
K
RK
RK

KK
KH

RK

KK
kM
Pk
M
PT
PN
BA
L8
K
RK
RK

kK
kn
HE

KK
ki
PR
M
PT
ol
A
L3

HEC-1 INPUT

LI i 2 » 3-! IIIII l4 lllll llS *Lebn 6 lllllll ?I‘ISIIIIB a3 ? ID
£0220
COMBINED FLOW INTD RETENTION BASIN MO. OF R340
1
2
ROGT
ROUTE FLOW THROUGH BABIN MD. OF SR360
1
1 ELEV &4
¢ 81,2 764,27 3B4,Z  447.2 W0B.2 5E.D G3B.T Ge.2
&4 &8 74 7B B0 82 BLD 83 B4
0 ¢ 0 0 ¢ 0 186 SE6 1488
222
LOCAL FLOWS 70 2700 FEET MEST OF ELLSWORTH
10
1
H
1
0.21
B4

1250 0,007 0. 200 i
2000 0.007 0,040 0.03  TRAP 2.0 4.0
2700 0.0060 9,038 TRAF 20,0 3.0

Ro222

. ROUTE £0222 FLOWS TO HANES ROAD

DROP STRUCTURES REQUIREE TO REDUCE LOMBITUDINAL SLOPE
5000 0.0034  Q.0Ms TRAF 1.0 30

SUB224
LOCAL FLOW TO HANWES ROAD
!

S5 e e b O

0.3
85.4

60 0,010 0.20 100

4500 0,009 0,040  £.25 THAP 10D 3.9

2500 0.0028  0.014 TREF 12,0 1

taz4
COMBINE FLOW AT MAMES &RD FREEWRY
2

SUELS
tGCAL RUNOFF TO C.A.F. OVERCHUTE (STA 356+00)
19
f
t
i
0.71
24

PABE 9




LINE

407
408
40%

o
41
412
413
414
413
Ath
417
418
419
420

421
422
423

424
423
424

427
428
429
430
431
432
433
434
435
434
437

438
439
440

441
442
443
444
445

§4s
447
448

el 1 e W 1 e &%

IBl-tsl--llloctl12 lllllll 3--:-;--4------.5 uuuuuu 'b'llllll?lllllllB‘llIlll?".llllD

HK 500 ¢.0133  0.200 100
RC  BBOD 0.0148 0,080 0,158 TRAP 2.0 4.9
1.5

RK 1700 0.0055  0.035 TRAF B0

KX SUBis

i LOCAL RUNOFF TO C.A.P. OVERCHUTES (BTA 427413 & 420+420)
PR 10

P 1

BT t

P }

A L3

L5 g3

UKk 1000 6.0150  0.200 100

RC 4800 o0.011% 0.040 0.1035  TRAP 2.0 4.9
RK 10000 0.0102 0,035 TRAF 10,0 3.0
kK CDLB

il COMBINE FLONS AT C.A.P. FROM SUBL6 AND SUBIE

HC 2

KK ROIB

KM ROUTE FLOWS FROM C.A.P. TD BROADHAY

RK 8300 0.0102  0.035 TRAF 3.0 2.9
XK SUB20

KM LOCAL RUNBFF TO BROADWAY ROAD

PR 10

P i

P 1

M ;

Bh  1.03

L5 83

LK g0 0008 0.200 100
RE 5250 0.007% 0.030 0,043  TRAP  20.0  6.01

RC 8300 0.0102 0,033 TRAP 5.0 2.0
KK 0020

K COMBINE RUNOFF 2400 FEET WEST OF ELLSNORTH DN BROADWAY
HE 2

KK DLV

KM DIVERT EXCESS FLOW SOUTH ACCROSS ERCACHAY

T DM

b1 0 1200 2400 4BA0 11700

Do 0 0 1200 3600 10000

KK RO20

KN ROUTE FLOHS TO HAKES AND BROADWAY

RC 2400 0.0054  0.035 ThAP 5.0 2.0




; ' ‘ ‘ -l R

LIKE

849
430
Lh
432
453
454

B =¥

454

857

454
439

469
&t

~ 462

463
164
465
464
447
468
469
479

471
472
473

474
473
476

477
478
479
480
484
482
483
484
483
484
587

488
499
4%

491
452
493

i0..

KK
KM
PR
PH
rT
i
BA
LS
UK
RK
RK

KK
kM
PR
PH
PT
PU
BA
LS
i
RK
RK

KK
KH
HC

KK
Kk
HTY

KK
Kt
PR
Fil
PT
PH
BA
LS
314
RK
AK

KK
KH
HE

KK
;]
HC

REC-1 INPUT

TS PR SOUPUI. FPTRINE SRPP. RENSPY T T I T {0

SUBLD
LOCAL RUNDFF T8 C.A.P. OVERCHUTE (STA 343+30)
10
1
1
)
0.33
23
500 0.0230 0,200 100

3000 0,6147 0,040 0,046  TRAP 2.0 4.9
1480 0.0042 0,035 TRAP 8.0 1.5
SUBiZ
LOCAL RUNOFF TO C.A.P. OVERCHUTE {5TA 374+00}
10
1
1
t
0.75
94 :
500 6.0180  0.200 160
b600 0.0174  0.040  0.071  TRAP 2.0 4.0
1060 8.0636 0,033 TRAP 8.0 1.3
Chi2
COMBINE RUNDFF FROM OVERCHUTES (STA 345+30 AND 374+00)
2
RoL2
ROUTE FLOWS FROM OVERCHUTES T0 HARES AND BROADWAY
10400 0.0098  0.035 TRAP g0 3.0
SUBL4
LOCAL RUNDFF TD HAWES AND BROADWAY
10
H
!
i
117

84
85 0.003  0.200 £t
B500 0,007 0.03¢6 0.036  TRAP 20,0 0,01
2600 0.0075  0.040 TRAP 3.0 6.0

Cold
COMBINE LOCAL AND GVERCHUTE FLOWS
3

4

cazt
COMBINE FLOWS I BROADHAY ROAD AT HAWES (TGTAL)
2

PAGE 11




LIKE

494
Ag5
494
397
498
495

S60 .

301
302
503
204

505
G086
547

308
509
510

3l
512
513

514
5
514

a7
518
519

a2l
54
322

G2
a24
525

b2h
527
328
529
ad
331
332
533
334
5§33
536

HEC-1 TNPUT
U TRTUUTR FRUPUNS TUUUEE U SURON NUPRR SOy 1
KK DIV2LA
K DIVERT EXCESS FLONS ACCROSS BROADMAY
o1
BT DT2A
B 0 1200 2400 4800 11200
W0 0 200 300 10060
Kbt
[ DIVERT FLOWS CONTINUING HEST ON BROADUAY
0T DT2B
B0 B0 1000 1250 2000 3000
0 0 200 300 500 {000
R0zt
K ROUTE FLOWS SOUTH TO FREEWAY AT HAHES RO&D
B 2000 0.0088 0,025 RAP 60,0 4.0
KK RETZ0
KM RETRIEVE DIVERTED FLOWS FRON BROADMAY
WD
KC  RO20D
K ROLTE DIVERTED FLOWS FROM BROADHAY TO HANES KOAD
R 2900 0.0067 0,035 TP 10,0 4.0
KK RET21A
KK RETRIEVE DIVERTED FLOWS FROM BROADHAY
R BT2LA
o coza
K COMBINE DIVERTED FLOWS AT HAMES
B2
KK Ca218
K CONBINE FLOW IN HAWES ROAD CHANNEL 2900 FEET SOUTH OF BROADUAY
o2
KK ROZIE
ki ROUTE HAUES ROAD CHANNEL FLOWS TO FREEWAY
RK 5500 0.0068 0,025 TP 60,0 A0
KK SUB226
K LOCAL RUNCFF TO HAWES ROAD AT THE FREEWAY
PR 10
Wt
S
Wi
B 117
L5 8.4
K 1250 0,610 ©.200 100
R AS00 0.009 0,040 0.117  TRAP 2.0 4.0
R 6000 0.004 0.035 WP 3.0 2.0

PAGE 12




_ i d . .
3 i ! t : 1 3
l A ) Gh O A By A B B A M am

me

LINE

33
338
539

3
L}
42

43
544
NLH

34
47
S48
49
350
gl
352
553
GRS
998
356

as7
o8
95%
Skb
Jbi
362
363
abd

w63
Jbs
a7

68
569
37

ot
572
ard

74
575
316

KK
ki
e

L4
4
HC

KK
kY
RK

KK
Kn
PR
Pl
PT
PH
Bh
L5
UK
RK
RK

KK
K
PR
P
M
PR
Bé&
LS
L

bK
RK
RK

kK
KM
RK

KK
Kn
HE

44
KM
HC

HEC-1 IRPUT - FABE i3

....... (S S SUUIPIY S JU: SO S : RN SR [
L0226
COMBINE FLOWS ALONG HAWES RDAD
2
022
COMBINE FLOHS IN FREEWAY AT HRWES ROAD
2
RO226
ROUTE FLOW TO SOSSANAN CHANNEL
3000 6.0046  0.035 TRAP  25.0 4,0
5UB228
LOCAL RUNGFF AT SDSSAMAN CHANNEL
10
1
1
1
0.3
86.5
1o 0,005 0.200 100
2600 0.0038  0.016  0.05  TRAR  30.0  0.01
4700 0.0026 0,014 TRAP b6 1.5
5UB230
LOCAL RUNOFF AT GOGSAMAN CHANNEL AHD SOUTHERN AVE
10
{
!
i
.42
45

RUNDF? CURVE NUMBER REDUCED FRONM BI FOR S0-YEAR RETENTION (731

150 0,005 0.200 10D
3160 0.0081 0.061 0.035  TRAP 400 0.6l
4350 0.00627 0,016 AP 100 1.5
RO230
RUUTE FLOWS 1N SOSSAMAN CHGNNEL FROM SOUTHERN TO FREEWAY
2200 0,006 0.035 TRAF 20.0 2.0
£0230
COMBINE FLOMS IN SOSSAMAN CHANNEL AT FREEMAY
2
cazst

COHBINE FLOW IN SOGGAMAN CHANNEL AY FREEWAY

"
L



o o PSR
an b [ poren / HER-1 INPUT ' PAGE 14 l
vk
LINE 1 TP foveans I ST U S TN FOUTUT AUY: SIS - 10
577 KK RETZ3 l
573 KN RETRIEVE FLOWS DIVERTED AT HAWES AND BROADWAY
579 DR OT2HB l
580 KK RoD2!
584 KN ROUTE BIVERTED FLOWS TD FREEWAY
582 RK 9500 0.0038 0,035 TRAP  30.0 4,00 l
583 KK 5uB24
584 ki RUNOFF FROM EMCMDS SUB24 .
585 B 2.1t
584 L5 BA
587 g 100 6.0080 .20 109
Sua RK 7000 0.0070 0,045  0.01  TRAP 20,0 0.0 l
589 RK 9600 0.0038  0.03% TRAP 30,0 4.0
590 Kk oot _ '
591 K COMRINE FLOWS AT FREEWAY ,
592 K0 1
593 HC 2 l
Y
J' 594 KK DIv24
595 KN DIVERT FLONS TO OFFCHAMNEL STORAGE {23890} ‘
59 BT DBASI : '
] 597 by 6 890 1090
[ 598 11 0 o 200 l
599 KK 5UB24A
400 KN LOCAL RUNOFF FROM EMCMDS SUBAREA 26 (EAST PORTION)
401 BA 1,97 ' '
402 L§ 84,3 '
503 Uk 1250 0.0030 0,200 160
604 RK 3500 0,006 0,080  0.04  TRAP 20,0 0.01 \
405 RE 9000 0.0064 0,025 TRAP 12,0 2.0 '
504 KX CO24A
407 KM COMBINE FLOW IN FREEWAY AT 0.5 M1 WEST OF SOBSAMAN ROAD .
408 HC 2
09 COKK DIVZeR '
610 Ki DIVERT FLOWS TO OFFCHANNEL STORAGE (81265 L
a1 DT  DBASZ
h12 i D 1265 1500
813 i 0 I &1 '
b4 KK GUB24B :
415 KN LOCAL FLOWS 10 PONER ROAD l 3
k14 BA  0.40 1
417 L§ B4
418 UK 100 ©.6050 0.200 100 f
419 Ak 7800 0.006 0,050  0.(5  TRAF  40.0 0.0 '
520 RK 2800 0.0083  0.014 TRaP 12,0 2.0




HEC-1 INPUT _ ' PASE 15

l LINE I ereeeedeerernsZessnenedersennedeersresBeresvasbeesssneTueneresBeserareBonsann 0
' 621 KK L0
422 K CONGINE FLOWS AT FOVER ROAD IN FREEWAY CHANNEL
523 Wt
' 524 e
425 KK RO2681
l b2b KK ROUTE FLOKS TO POMER ROAD (WEIR LENSTH = 150 °)
627 Kbyt
578 RS .0 ELEV 1340
529 § 0 7.8 1300 2837 4045 4387
. 630 SE 1360 13624 1384 (3667 1370 13706
| 831 s 0 25 500 1000 1500 1575
l 532 KK RO26B2
533 KH ROUTE FLON FROM FUNER T0 ¥EST FOR 506 FEET
634 B 500 0.0053 0.0t WP 126 2.0
. 635 KK ROZE3
636 K ROUTE FLOW T0 2000 FEET WEST OF FOMER ROAD
' 537 RC 1500 0.015  0.015 AP 12,0 2.0
638 KK ROZ6BS
| 539 Kt ROUTE FLOW TO RHCD, 5175 FEET 4EST OF POMER ROAD
' 540 R 3175 0.00157 0.1 TRAP 126 2.0
| 541 KK SUB26L -
. 54 K LOCAL RUNGFF FROM POHER ROAD T0 R.K.C.D,
643 BA - 0.04
544 s 7.3
- 645 1250 0,005 6.20 100
' b4 RK 2600 0.0038 0035 TP 10.0 3.0
547 RC 5200 0.0015  .61b TP 120 2.0
', 843 KK CO28C
549 K CONBINE TOTAL FLON IN FREEWAY CHANNEL AT R.¥.C.D.
‘ 650 Ko
451 KC
\ 52 1




' RUNDFF SUMNARY 100-YR
| TN, N LS, G 10 Sl LS PROPOSED
' PEMC TINEOF  AVEROGE FLDW FOR MAIDNW PERID  BASIN  MAXINUM  TIRE OF
DPERATION  STATION  FLOA  PEAK  o-HOUR  Z-WOUR  TZ-MDUR  GKEM  BTAGE  MAX STAGE
l HYORUGRAPR AT SUB200 R 16, 5. 5. 06
| DIVERSION TO D200 B .25 16, 6. 5. 6
' HYDROGRAPH AT DIV200 N 0. b, 0. b
l HYDRQGRAPH AT SUB202 171, 12,50 £, . i, .24
HIDRUGRAPH AT SUB208  395. 12,50 113, 3. 2, BL
| l 2 CONBINED AT CO0R  Sé6. 12,50 156, 50, 40, 74
DIVERSION T0 D204 b, .2 156. 50, a0, kT
' HYDROGRAPH AT DIV204 0 IS 0. 0. 0. 51
' HYORDERAPH A SUB205 B 1225 B, 3 2 05
DIVERSION T D204 B .25 8. 3. . .05
' HIORUGRAPH AT DIVZ0& . 0. .25 0. 0. 0. 05
3 CONBINED AT ! . X 5. o L0
"' HYDRGRAPH AT SUB208 15, 12.50 16. 3. 2 b
_ . © HYORGERAPH AT WEEKE 396, 12.50 1225, 406, . 4B
ROLTED 0 ROEEK 3395, 12,75 1214, 401 3. 480
' HYDROGRAPH AT SUB7A 1055, 13,00 43, 148. TUN R
| ’\ 2 CONBINED AT CO74 4562, 1273 1652, 546, WL 5
' ROUTED T0 ROTA 43, 13.00 1639, 543, g8
l HYORDGRAFH AT SUB76  B76.  13.00 338, 110, B 2.0
) 2 CONBINED AT LO76 5208, 13.00 1972, 633, T BT
I DIVERSION TU DCAPL  178%. 13,00 254, 3. TR R
| WORGRAPH T  DIV76R 3415, 1300 M. s yi. o
' HYDROGRAPH AT SUBAS! §0. 15,00 25, 8. 1. A3
' 2 CONBINED AT BASINL 475, 1500 1744, 597, WL .8
‘ 2 COMDINED AT  COBAS{ 3491,  13.00 1753. 601, . 9.8
' ROUTED TO ROBSL M9, (525 1219, 534, 5L 588 2 1525

'




Rultel o BRYUIL 143, 1049 LELT. AN $3 7400

HYDROBRAPH AT SUB70 82, 12,75 228, 4. 59, 1.3 '
ROLTED 0 RO70 824, 13.00 26, 4. 5. 1,35 |
KVOROGRAPH AT GUBY2 572, 13.00 232, 7%, i1, 1,38 .
© 2COMBINED AT COTZR 1097, 13.00 458, 149, 120, 2.73 '
HYDROSRAPH AT 5UB212 40, 12,25 {2, b 3. .7
2 COMBINED AT €022 120i.  13.00 449, 153, 123, 2.80 '
HYDROGRAPH AT REZ2 1789,  13.00 254, £3. 1. .00
2 COMBINED AT CO72 300t  13.00 . 216, 175, 2.80 '
HYDRUGRAPH AT  5UBASZ 15, 1225 24, 8. b, i -
2 COMBINED AT  BASINZ  3030. -13.00 745, 224, 181. 2.9 I
ROUTED 0 ROBAS? 387, 15.00 356, 206. 191, 2.9 47,53 15.00 '
7 COMBINED AT £OBAS? 1833 15.25 {575, 740, g21. 12,79
HYDROBRAPH AT 5UB214 7. 1.3 15, 5. 4. .09 '
ROUTED 70 RO214 74, 12,50 15, 5, i .09
HYDRGGRAPH AT SUB3S 539, 12,50 144, 52, 1. .99 '
ROUTED TO RO3B 2. 12,75 165, 52, 12, .99 .
HYDROGRAPH AT SUBAG /. 12,50 7 2, 19. A5
2 CONBINED AT DA 913.  12.50 240, 7, 82, 144 '
DIVERSION TD 040 157, 12,50 120, 38, 3. 144 -
HYDROGRAPH AT DIV4Q 157, 1250 120, 3. 3. 1,44 '
ROUTED TO RO40 51 1275 124, 3. 32, 1,44 l
HYDROGRAPH AT  SUB216 2. 12.5%0 95, 30, 2. .55
2 COMBINED AT CO2tA 770, 1275 213, 70. 56, 1,99 I
7 COMBINED AT CO217 820. 12.75 234, 4, 80, 2,08
ROUTED O RO217 B3, 12.7% 234, . 50, 2,08 l
HYDROGRAPH AT REDAO 157, 12,50 120, 38, 3. .0 | .
ROUTED TO ROAL 49, 12,75 18, 38, 3, .00
HYDROGRAPH AT SUB34 754, 12,75 291, 95, 77, (.84 '
ROUTED TO RO34 747, 13.00 291, 95, 7. .64
|
1




'
'
|
'.
i
'
'
'
'
'
L
'
'

J

HYDROGRAPH AT
2 COMBINED AT
ROUTED T8

2 CONBINED AT
HYDRGERAPH AT
2 COMBINED AT
2 CONBINED AT
ROUTED 70

HYDROGRAPH AT
2 COMBINED AT
ROUTED 7O

HYDROBRAPH AT
ROUTED T8

HYDROGRAPH AT
2 COMBINED AT
HYOROGRAPH AT
HYDROGRAPH AT
2 CONBINED AT
ROUTED 16

HYDROGRAPH AT
2 COMBINED AT
DIVERSION T0
HYDROGRAPH AT
ROUTED 70

HYDROGRAPH AT
HYDROBRAPH AT
2 COMBINED AT
ROUTED 10

HYDROGRAPH AT

2 COMBINED AT

5UB34

Co36

kG4
£as7
SUB218
CoZi8
Lozie
ROZ19
SuB220
£o220
ROUT
Supaz22
R0222
Supz24
cozaa
SUbté
Sup1g
(BHE:]
RO18
5UB20
£a2e
D2o

DIvzo

5HB10
subi2
Coi2
RDiZ
5UB14

COi4

284.

g24.

824,

1214,

716,

1843,

2614,

352

2961,

241,

7.

.

204,

247,

494,

478,

1080.

1087,

951,

841,

LT3

1266,

1206,

248,

394,

B42.

T42,

12,50
13,00
13,25
12,75
12,50
12.75
12,75
1.75
13.00
1275
19.75

13.25

12.50

12,50

12.50

[2.75

12,75
12,30
12,50
12,50
12,50
12,75
12,50
12,50
12,50

12,50

57,
348,
3.
881,
191,
41,
482,
882,
146,

1028,

36.
35,
a3,
86,
118,
236,
383,
348,
187,
534,
49,
485,

484.

L

123.

82,

179,

18,

13,

150,

82,
21z,
285,
287,

48,
334,

76,

i2,
17.
29,
37,
74,
13,

iz,

8.

.

12,

138.

158,

i7.

40,

57‘

7.

6?I

123.

14,

.

91,

121,

30.

171,

PAI

10.

10,

i4.

23,

30.

61,

91,

9.

47,

138,

£0.

128.

1Z8.

14,

32.

4s.

46,

4.

7.

.17

2.17

517

.21

d.4b

5.8

B[

&30

.2

2

.30

3l

0

1.59

2.2

1.05

.26

o

f.08

1,08

L7

2.2%

g2,

[
J

8

19,75




2 COMBINED AT
DIVERSION TO
HYDROGRAPH AT
DIVERSION T0
HYDROGRAPH AT
ROUTED TO
HYDROGRARH &1
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
ROUTED 70
HYDRGBRARH AT
2 COMBINED AT
2 COMBINED AT
ROUTER 70
HYDRDGRARH AT
HYORDGRAPH AT
ROUTER 10

2 CONBINED AT
2 CONBINED AT
HYDROBRAPH AT
ROUTED T0
HYDROGRAPH AT
2 CONGINER AT
DIVERSION TO
HYDRDGRAPH AT
HYDROGRAPH AT

2 COMBINED AT

[VERSIIN TO

fo2i

07214

DIV2IA

0TZ18

bzt

G

RET20

RO20D

RETZiA

Loz1A

CA21B

RO218

§4E224

L0228

£oz2

RO224

Sup228

5UuBz30

RO230

£oz30

[023t

RETZ3

RoB2!

SUB24

£oz4

DBASE

bIvae

SliE2aA

LO28A

DBAEZ

2315,
314,
§200.
280.
920
926,
a41.
§20.
1315,
1833,
2758,
2704,
447,
3106,
3340,
3108,

340,
48.
340,

3234,

a1,

12,75
12,25
12,25
12,25
12,25
12,40
12,30
12,75
12,73
12,73
i2.73
12.73
13.400

§2.73

12.75

13.00

12,25

13.2%

13.25

12,25

13.00

12.25

13.73

870,

184,

686,

90,

a3b.

96,

49,

53.

184,

237

833,

823,

185,

1011,

{097,

1104,

ad.

.

az.

1178,

90.

b,

352,

431,

22

419,

247,

282,
46,

238,

13,
12,
13
46,
3.

213,

272,
4l

333,

Jal.

343,

19,

1.
390,
22,
2.
7.

139,

133,

100,

227.

150,
£8.

172,

14,
1.
37,

48.

268,
292,

293,

108,
B,
189,

7'

Sed
51
3.51
5.4

9031

O
00

00

b.48
719
7,19

3t

A2

13
1.%2
00
00
2.1
24
2.1t

2.1

4,03

4.03




HYDROGRAPH AT DIV26A 1263, 12,73 482, " 226, 182, 4,63

HYDRGGRAPH AT  BUB2AE 379, 12,50 98, 3t 25, .60

2 COMBINED AT Loy [367. 12,73 779, 257, 207, 8.43
ROUTED TO ROZ&81 1401,  13.50 . 25b, 207, 4.43 369,35 13.50
ROUTED TO RO26B2 {461,  13.50 4. 236, 2l 4.63
ROUTED 70 RO2683 1400,  13.30 771, 23b, 267, 4.43
REUTED TO k2684 1397, 13.50 748, 236, 207, .83
HYUROGRAPH AT  BUB2AC B0. 13.75 8. t7. 14. A4
2 COXBINED AT £o24C 1475, 13.50 Bib. 273, 220, .07

111 HORMAL END OF HEC-1 #¥¥




l FLOW I ggg?fsgggngg SECOND | IPREBOXED
TINE IN HOURS, AREA IN SOUARE MILES
' PEAK TIME OF  AVERAGE FLOW FOR NAXINUM PERIDD BASIN  MAXIMUN  TINE OF
OPERATION  STATION  FLON  PEAK  6-HOUR  20-HOUR  72-HDUR  AREA  BTABE  MAX STAGE
' RYDROGRAPH AT 5UB200 6. 12.25 1, 5, 1. 08
| DIVERSION T0 D200 T i, . 1. .0
' HYDROBRAPH AT DIV200 6. .2 2. 0. 0. 06
' WIROGRPH AT SUBZ02 127, 12.50 3. 1, 2. 24
| WYORDGRAPH AT SUBZ04 275, 1275 9%, 9. 2. 70
. 2 CONDINED AT CO208 384, 12.50 125, 10, 3. 9
* DIVERSION T0 D204 388 .35 135, 0. 3. o
' HYDROGRAPH AT DIV204 0. .15 0. 0. 0. 4
' HYDROGAAPH AT SUB20b 7. 1225 . 2. 2. 05
| DIVERSION TO D20 w5 7. 2. 2, 05
' HYDROGRAPH AT DIV206 0. .5 0. 0. 05
3 COMBINED AT - 1 0. .35 0. 0. 0. .09
l HYORDGRAPH AT SUB208 B 12,50 B 1. 2. .06
' WYDROGRAPH AT WEEKE  3538.  12.50 1061 348, W, 4.0
- ROUTED 70 RONEEK 3247, 1.7 1052, 343. 7. 4.8
l WYOROGRAPH AT SUBT4 756, 1325 355, 120, 9. 2.8
, 2 COMBINED AT CO74 3815, 1275 1397, 143, W, 1.58
I ROUTED T0 ROPA 375, 13.00 1387, 59, . 7.5
' WOROGRAPH AT SUBTE 617, 13.25 22, 8. no 13
2 CONBINGD AT CO76 4291, 13.00 1649, 547, W, o
' DIVERSION 0 DCAPL 1047,  §3.00 125, 3. 5. o
' WIRIGRPR AT DIV T 15,00 1524, 515, Mo, a7t
l HYDROGRAPH AT  SUBASL S0, 13.25 2. 7. 5, A1
. 7 COMBINED AT BASING 3294,  13.00 {54, 525. 22, .m
2 CONBINGD AT COBASt 3308, 13,00 {583, 525, 24, 988
l ROUTED T0 ROBAST 1276 15.25 1087 5. w5, 9.8 S5 15.25
|




ROUTED TD
HYDRDGRAPH AT
ROUTER T0
RYDROGRAPH AT
2 LONBINED AT
HYDROGRAPH AT
2 COMBINED AT
HYDRAGRAPH AT
2 COMBINED AT
HYDRAGRAPH AT
2 CONBINED AT
ROUTED TO
2 CONBINED AT
HYDROGRAPH AT
REUTER TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
DIVERSION T
HYDROGRAFK AT
ROUTED 1O
HYDROSRAPH AT
2 COMBINED AT
2 COMBINED AT
| ROUTED T0
HYDROGRAPH AT
ROUTER TO

HYDROGRARH AT

ROUTED 10

BASOTL

5UB70

RO70

5u872

£0724

sup212

Lo212

RE72

ca7z

SUBAS2

BASINZ

ROBAS2

CopAs2

SUR214

RO214

Eip38

ROJE

5tns0

Co40

b4d

DIvV40

RO40

BuBz214

L021&

cn217

RO217

RED4Q

RD44

5uB34

RO34

1273,

481.

459,

413,

ge2.

‘7.

BY3,

1047,

1942,

120,

1945.

259,

1334,

&0,

8.

448,

426,

313.

409.

303.

303,

304.

249,

949,

393,

352

3035,

284,

aBl.

363,

15.25

13.00

13.06

13,40

12,50

13.00

13.00

13.00

12,25

13.00

15,50

15.25

12.30

12,50

12.75

12.75

12.50

12,75

12,79

12.75

13.00

12,75

12,75

{2.73

12,75

12.7%

13.00

13.00

13.25

1044,

183.

182.

185,

387.

%

375,

123,

Jno.

20,

318,

43,

1308.

12,

12l

129,

129.

&3.

190.

95

5.

%,

76,

172,

184,

184,

93,

9.

234,

444,
&0,
40,
81,

121,

124,
.

155,

162,
155,

619,

8.
42,
2.
bl
3.
it
3.
25.
5b.
80.
40,
3.
30.
.

7.

34,

49,

48,

a0,

94,

2'

100,

23.

125,

130,

143,

523,

5

33,

i,

16.

49,

25,

25,

20,

45,

48,

48,

25

t2.

42,

.88

1,33

.38

.73

07

2.80

09

2,490

.11

2.91

2.9

12.79

Y

.09

99

.99

45

1.44

1.4

1.44

1. 44

.55

1.99

2,08

2,08

00

Ioo

1.84

1.64

44.12

15,50




HYDROSRAPH AT
2 COMBINED AT
ROUTED 10

2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
ROUTED TO

HYDROGRAPK AT
2 COMBINED AT
ROUTED T0

HYDROSRAPH AT
ROUTED TO

HYDRUGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
HYDROGRAPH AT
2 CONBINED AT
ROUTED T0

HYDROGRAPH AT
2 COMBINED AT

DIVERSION 70

HYDROGRARH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

Z COKBINED AT
ROGTED 70
HYBRDERAPH AT

2 COMBINED AT

SUB3

Ca3e

R34

£o37?

SUp218

co21g

£a219

RO219

§luB220

Co220

RouY

SUB222

Ro222

5liB224

coax

SUB16

5818

coia

RO1B

5UB20

Lo20

D20

biv2o

RO20

5U810

5UB12

nij¥

k12

SUB14

{14

211,

b41.

433,

Be7.

471,

1274,

1826,

1817,

287,

2074,

74,

2.

9.

177.

358,

473,

781,

760,

635,

1245,

46,

1200.

1190.

182,

424,

404,

534,

450,

385,

12,50
13.00
13.25
13.00
12,75
13.00
13.00
13.00
13.60
13.00
27,00

13.25

12.30
12.50
12.75
12.75
12.75
12,50
12,75
12,75
12.75
12.75
12,30
12,50
12.56
12.75
12.75

12,75

6.

a7,

213,

Jkb.

140,

aid4.

498,

698,

7.

B4,

46,

28.

13,

71.

9.

186.

280,

217,

148,

423.

422,

420.

43.

101,

145,

142,

167,

309,

14,

92,

1.

122

3%

270,

1.

10,

16,

14,

23

1,

1.

47,

38,

0.

137,

137,

14,

100,

i2.

7#-

74,

78,

40,

138,

185,

186,

3.

218,

33

2.17

2.47

£.21

3.38

J.46

3.4

.84

6.30

.30

82.20

27.08




2 COMBINED AT

DIVERSION TD

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED 10

HYDROGRAPH AT

ROUTED TO

HYDROGRARH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 CONBIKED AT

2 COMBINED AT

REUTED T0

HYDROGRAPH AT

HYDROGRARH AT

ROUTED TO

2 CONBINED AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TD
HYDRDERAPH AT
2 COMBINED AT
| DIVERSION TO
HYDROGRAPH AT
HYBROGRAPH AT
2 COMBINED AT

BIVERSION T0

024

01214

DIVZIA

07218

bIva

ROZt

RET20

RO200

RET21A

co2ia

Lo2iB

RO21B

§UB224

L0224

co22

RO224

5ln228

SUB230

RO230

L0230

Lozil

RET23

ROD2L

SuB24

Co24

DBAS1

D24

5UB264

L026A

DBAS2

2175,
975.
1200,
280.
920.
920.
4.
2.
975,
984,
1904.
1769,
319.
2077,
2219,
2191,
249,
30.
- 30.
269.
2271,
280,
27
e

892,

90,
413,
12%2.

27,

12.75

12.50

12.50

12,30

12.50

12.75

12.75

13.00

12,75

12,75

12,75

13.00

13.23

£3.00

£3.00

13.00

12.25

13,50

13.75

1,25

13.00

12.50

13.75

13.%5

13.25

13.25

13.2%

13.50

13.23

13,25

729,

13,

b14,

70,

547,

345,

2!

13,

3.

bhl.

639,

i46.

803,

§73.

872,

0.

14.

16,

&4,

928.

70.

49,

286,

355,

3.

233,

587,

237,

28.

209.

17.

191,

194,

o‘

8.

29,

220,

220,

49,

269,

293,

293,

1%

bl

21,

314,

17,

17.

96,

13,

0.

113,

a1,

194,

9,

191,
23,
159,

14,

154,

0,

23,

23,

178,

178,

30.

ni,

236,

236,

120

17,

2533,

14.

14,

7.

91,

0!

91.

&35,

{36,

0'

G.51
5.5
3.8
d.al

Jaat

.00

S35l

4.51

117

b.48

7.19

7.19

.3t

.11

2.1

2.4

.11

1.92

4,03

4,03

!
|
|
I
|
1
1
l'i
|
i
i




i

|
'
!
i
r
!
'
'
.
|

HYDROBRAPH AT
HYDROGRAPH AT
2 COMBINED AT
ROUTED TD
RBUTED 10
ROUTED T0
ROUTER T
HYDROGRAPH AT

2 COMBINED AT

DIV264
SLB26D

£a7
RO26EB1
RB2582
RO24B3
ROZ684
SUB24E

£026C

aut KORMAL EMB OF HEC-1 483

1265,

267,
{407,
£316.
1316,
1315,

1310,

1363,

13.23
12.50
13.25
13.75
13.75
13.75
13.75
14,00

13,73

386,

9.

582,

654,

b34,

634,

654,

36,

690,

194,

15,

219,

219.

219,

219.

218.

13‘

232.

156,

1.
7.
176,
176.
i76.
176,

t.

187.

4.03

B0

4.63

4.483

463

4,63

.83

A4

507

1368.79

13.75



LINE

HEC-1 INPGT
Daeaas B PP S S P H . S Toeeven - PR Franens 10
D SUPERSTITION FREEWAY DRAINASE {GHUPEXTY
I EXISTING CONDITIDNS - US40 TG NORTH DIVERSION DAM (IRONWOOD ROAD)
1) FEBRUARY 1987  160-VEAR Z4-HOUR
IDIAGRAN
I 3.0 300
il 5
6 to
I 30 48
P G.020 0,022 0,023 0,028 0.025  0.025 0,027 0.028  0.02%  0.031
PT 0,032 0.034 0,036 0.039 0.042 0,046 0,050 0.038  0.064 0.074
PI 0,094 0.125 0,194 L.531 0.290 6,150 0,107 0.0B4 0.074 (.04
PI  0.096 0.030 0.046 6.042 0,037 0,037 0,034 0,032 0.030  0.02%
Pl 0,028 0.026 0,026 0.024 0,024 0,023 0.02Z 0.0Z1
KK SUBGZ
kM RUNDFF AT SR350 AND NORTH DIVERSIGN DAN
FR 10
Pl i
T 10
] i
B 0.08
LS 83
up 0.4
KK BUBG4
A RUNDFF AT SR360 EAST OF IDAHO ROAD
Bt 0.46
L§ 83
ip 0.3
KK C004
Ko t
He 2
kK 5LBO4E
KM EAST PORTION DF OLD SUB04
B 0.13
s 83
ur 0.27 -
KK SUBOS
Kn RUNOFF IN ROYAL PALM STREET
B 0.1
LS g3
o 0.13
kK L0165
KH COMBINE FLOWS 0.2% MI EAST CF IDAHO
HE 2

PAGE

IS




HEC-1 INPUT PAGE 2 l
LINE 0/ VUTTE VU JUNURS. JOUDUTIY SORPY- IONUY SPPITY SRUUUDY: PP SRS 1)
43 KK 3UBOG l
1 KM RUNOFF FROM UNDEVELGPED UPPER WEEKES WASH !
45 B L.8b '
4 LS a7
47 uo 9.2
48 KK REOT '
19 KN ROUTE RUNOFF TD CONFLUENCE WITH SUBAREA 08 i
50 RS i ELEV 1,0 .
51 AL 0,085 0.040 0.085 2200 0.0182 9.0 '
52 RC 100 i15 225 23 Wt w7 3 3w
53 Y 90 &5 40 L0 Lb 4D 45 9.0
54 KK SuBos l
55 KN RUNOFF ALONG APACHE TRAIL NORTH OF PINAL COUNTY LINE
54 B 1.19 |
57 L§ 86.5
54 w847
59 KK CO108 '
60 K WEEKES WASH FLOW AT NORTH OF PINAL COUNTY LINE
b HE 2
42 K¢ ROOY I
63 KM ADUTE RUNOFF TO GOUTH OF PINAL COUNTY LINE
b4 RS 2.0 ELEV 1.0
85 RC 0.085 0.040 0.085 4500 0.0133 9.0 I
b RO 100 15 w5 231 21 w7 3T 392 :
47 Y 9.0 45 40 0 10 &0 &5 9.0 -
58 KK SUBLO ' l
69 KN RUNDFF FROM £AST OF APACHE TRAIL AT PINAL COUNTY LINE |
70 B 277 '
1 LS 88.5 |
72 Ub 0.3
7 KK co1i0 '
74 KN COMBINE WEEKES WASH FLOWS A7 LOST DUTCHMAN PARK :
7. HC 2 l
7 KK ROLY /
77 KN ROUTE WEEKES WASH FLONS TO EAST 1/4 SECTION 2 |
78 RS 1.0 ELEV 1.0
79 RC 0,085 0,040 6,085 3000 0.0133 9.0
80 R 100 115 s 231 26 712 @ 37
1] B 9.0 50 48 L0 1,0 40 5O %0 .
a2 KK suBt2
83 KN RUNOFF FROM NORTH OF FINAL COUNTY LINE
B4 B 1.37 .
85 LS 90
8 o 0.17 .

\l




.\

LINE

B?
g
B9

20
71
92
%3
M
5]

%
)
58
59
100

10§
102
103

104
103
108
107
108

109
Ho

1l

112
i3
114
113
114
17

118
119
124
121
122

123
124
123

124
127
128
129
130
134

Ih....

KK
K
HC

KK
KH
RS
HiN
L
RY

KK
kK
BA
L5
]

KK
KH
HC

KK
kY
B
L5

. up

KK
KM
HC

KK
ki
RE
REC
R¥
RY

KK
Kkt
Ba
LS
tp

KK
RH
HE

Kk
KM
RS
RC
R¥
RY

HEC-1 INPUT

coif?
7 COMBINE FLOWS IN WEEKES WASH AT EAST 1/4 SECTION 2
5

ROUTE WEEKES WASH FLDWS TD /S UF PROPOSED WEEKES DAM
1.0 ELEV 1,0

0.085 0.080 0,085 2700 0.0148 9.0

06 115 25 31 w6 w2 383 I
2.0 50 40 40 L0 4D 50 9.0

SUB14
“7 T RUNDFF FROM NORTH OF PROPOSED WEEKES WASH DA
t.39
92
9.30

Coii4
COMBINE WEEKES WASH FLOWS U/S OF PROPOSED MEEKES DAM
2

5UBL6
" RUNGFF FROM EAST OF PROPOSED WEEKES WAGH DaH
0,90
87
0.3

Epia
~7 COMBIME FLOWS INTD EAST SIDE OF PROPOSED WEEKES DAM
2

ROLT
ROUTE TG FLOWS 70 BREAKDUT AREA
2.0 ELEV 1.0
0.085 0,040 0,083 2600 0.0077 7.0
160 13 225 231 264 mn 283 397
7.0 3.8 19 1.0 .0 4.0 5.0 3.0

5UB18
RUNGEF FROM NORTH GF PROPOSEL WEEKES WASH Dad
0.8
9
0.3
£oiis
" TOTAL INFLOW TO PROPOSED WEEKES DAN AND BREAKOUT AREA
2 .
ROLD

~ ROUTE WEEKES WASH FLOWS TO SUPERSTITION BLYD.
6.0  ELEV 1.0
6,087 0,085  0.08% 12200 .01 12,0
100 139 150 170 860 820 940 705
5.0 7.0 7.0 1.0 1.0 7.0 126 L0

UUIIIIIIIIIEIIIIIII3 lllllll 4.]llIIISIIIIIIIB'-!IIII?IIOIIIlB ------ l?r‘tll!iD‘

PREE

-




LINE

132
133
134
135
134

137
138
13

140
141
142
143
144
143

144
147
148
149
150
13

152
153
154
155
156

157
158
159

16d
141
162
163
to4

163
thd
ta?
168
169
1m

in
172
173
174
i1

KK
KH
BA
L8
ud

KK
kN
HC

KK
K
XD
B
I
1]

KK
K
RE
RE
i
RY

KK
KM
BA
LS
i

KK
K
HE

KK
K
br
H
¥

kK
ki
RS
RC
al
RY

XK
KM
BA
LS
un

HEC-1 INPUT

lllllll 1'1I-I'lgill!'ll3lll!..l4|ll"IlSIlIl'Il6'llllll?lllllllB!IIllll?IIIOIIID

5UB20
LDEAL RUNOFF BETHEEN PROPOSED WEEKES DaM AND SUPERETRTION BLVD.
0.95
82
0.33

£oi20
COMBINE FLOWS IN WEEKES WASH AT SUFERSTITION BLVD.
2

BRKOUT
DIVERT DREAKOUT FLOWS TO WERY
1
B120
0 106 1045 FI00 {0000 12500
0 0 580 3730 4000 5000

ROZ1
RBUTE FLOWS TO US 40
3.0 ELEV 1744
0.085 0,040 0,085 4000 O.01L  L7HD
100 250 =30 350 600 620 625 630

1750 1745 1745 1744 1744 1A% 17AS 173
5uB22
LOCAL BETWEEW SUPERQTITION BLVD. AND U5 &0
0.30
B35
0.25
£o22
COMBINE FLOWS IN WEEKES WASH AT US 66
2
DVusa
DIVERT FLOWS TO SOUTHEAST ALONG US40
BuS&0
0 oBC 1908 4397 024
] ] 144 930 2543
RO23

ROUTE WEEKES WASH FLOWS TO SR340 NORTH R.O.W.

3.0 ELEV 1.0

0,045 0.040 0,045 6700 0.0104 12,0
H 110 125 127 142 18 159 149

12.0 2.0 2.0 .0 f.0 20 0 12.0

Sub24 .
LOEAL RUNOFF BETWEEN UG 40 AND LS 340
6.42 :
83
0.3

PREE 4




LINE

174
17
178
179

£80
181
[82

183
184
185
184
187

188
Hip
199

1
192
193

194
193
194
157

198
199
200
204

202
203
204
205
204

yon
208
209
210
214

212
213
214

XK
k
K0
HC

KK
KN
He

KK
Ki
BA

LS
tp

KK
KM
il

KK
K
RK

KK
KM
Ko
HE

KK
i
KD
Ho

KK
KH
BA
L5
up

KK
KH
B
Ls
up

4

XM

HE

HEC-{ INPYT

Ch124 ‘
TOTAL WEEKES WASH FLOW AT US 340 HIRTH R.O0.4.
1

oL

C0205
COMBINE FLOWS IN SR350 BASIN EAST OF NEEKES WITH WEEKES
2

SUR24
RUNDFF TN SUB EAST OF HEEKES WASH
.38
85.2
0.12
REUS6D
RETRIEVE HEEKES WASH BREAXOUT FLOWS
DUs4d
ROUSAD
ROUTE DIVERTED FLOWS TO FREEWAY. R.O.H.
330 0.0125  0.04 TRAF 10,0 12,0
Ch26
CONBINE FLOWS IN SUB 26
i )
2
827

COMBING TOTAL FLOW AT MEZKES WASH AND FREEWAY - 1DAHD TO TOMARAWK

i
2

5UB28
RUNDFF FROM SUBARER 28
0.17
B7.4
0.17
SUB30
RUNOFF FROM SUBAREA 30 U/S OF USed
0.65
88.3
.26
£oi30

COMBINE FLOWS AT U560
2

PagE &




LINE

215
214
217
214
219

220
22
222

223
224
225
224
hr i

228
229
230

23
232
33
234
255
234

23
238
239
240
24

243
243
244

243
246
247
248
249

230
23!
252
253
254
255

KK
KH
B
LS
un

KK
KH
HE

KK
KH
Bh
LS
ug

KK
KN
HC

kK
kK
RS
RE
Ri
RY

RK
K
BA
LS
i

KK
kM
HE

KK
KN
BA
LS
up

kK
KK
RS
RC
Ry
RY

HEC-1 IHPUT

lllll IlllllllzlllllllsllllllI4ll.llll5lllllll6lll lll7lll
SUB32
RUNDFF FROM SUBAREA 32 U/G OF US40
0.11
9.5
0.13
{0132
EBHBINE FLOWS AT US60
2
11151
RUNOFF FROM SUBAREA 36 H/S OF USL0
.12
87.3
0.33
L0134
COMBINE FLOWS ABOVE USL0
2
RO37
ROUTE COMBINE FLOWS TO BR340
2 ELRV 1.9

0,085 0.080 0,085 4200 0.0128 5.9
106 103 184 190 210 214 297
3 4 3 . t 1 3 4

SuB3g
LOCAL RUNDFF FROM BELOW US 69 AT SR3&0
0.33

84
0.13
£o13g

COMBINE FLONS AT BR360
2
5UB40
RUNOFF FROM SUBARES ABOVE US&0

0.13

88,3
0.1%
RU40

ROUTE FLOWS TO SR3AD
1 ELEV 1.0

0.085 0.040 0.085 3400 0.0103 50
100 104 134 138 153 157 187
3.0 3.5 3.0 1.0 B 50 3.3

308

191
3.0

PAGE &




IA HEC-1 INPUT | PAGE 7
' LINE Bareereidoernnns ZevrveeaiBerennes b, Berieens Buvseens Tevreren Buvveen. uuundl
' 256 KK suBez -
257 KN LOCAL RUMOFF BETHEEN U360 AND SR360
l 758 B 0.17
- 259 s B4.2
260 W 010
l v KK CO142
752 KN CONBINE FLOWS AT SR3&0
I 263 e 2
24 KK L0143
245 KN CONBINE FLOWS AT NORTH R.0.W. OF SR360
244 kD 1
2467 K
| 28 KK SURSO
| 769 KN RUNGFF FRON SUBSO AT SR340
27 B 0.17
274 s 88.4
! 7 0.7
N\
273 KK SUBSA
274 Kt RUNDFF FROM SUBSZ AT R340
275 B 0.29
275 (5 a7
277 w0
278 11

|
!
i
i
I
|
L
i
]
I_
|




’ ' -

RUNOFF BUMMARY 1
FLOW IH EUBIC FEET PER SECOND EX
TIME IN HOURS, AREA 1N BOURRE HILES

PEAK  TIHE DF AVERAGE FLOW FOR MAYINUM PERIOD BLSIR HAYIMLH TIHE OF

OPERATION ETATION FLOW FEAK 6-HOUR 24-HOUR 72-HOUR AREA 8TRBE HAK STAGE
HYDROGRAPH AT supo2 83%. 12,15 165, bér. 44, .B8
HYDROGRAPH AT 5UB04 913, 1245 a7. 34 3 .48
2 COMBINED A7 coo4 1385, 12.20 231, 101, 141, 1.34
HYCROGRAPH AT SUBO4E 178, 12,10 28. u. 11, ;15
HYDROBRAPH AT BUE0S 134, 12.03 14, 8. 8. 10
2 COMEINED AT £0103 2. 12,05 i7. | 19, ITH i)
HYDROGRAPH RT 56804 2694, 12,08 LI 14B. 168, 1.86
REUTED T8 k007 2458, 12,15 109, 147. 167, .86
HYﬁRBBRAPH'ﬁT susoa 1152, 12,03 259, 106, fds. 1.19
2 COMBINED AT £otos 4140, 12.10 648, 272, L, 3.03
ROUTED TO | Rooy 3630, 12,25 bhZ, 269, 24%, 3.08
HYDROGRAPH AT S4B10 819, 12.20 524, 185, 215, 2.27
2 COMBINED. AT £B110 4719, 1220 1184, 404, 484, 5.32
ROUTED TO ROt s021. 12,30 1180, 430, 480, 5.32
HYDROGRARH AT 5UB12 2206, 12,05 336, 149, 140, 1.37
2 COMBINED AT chliz 6972, 12.235 1914, 619, 519, .69
ROUTED TO RBI3 4780, 12.35 150%, 613, 613, b.4%
HYDRGGRAPH AT glpt4 2030, 1210 351, 151, 131, 1.3%
2 COMBINED AT £0i14 8379, 125 1870, 787, 767, B.68
HYDRDBRARH AT SUBls 1143, 12,15 £98. 81, Bi. 99
2 COMBINED AT cotis 9400, 12,25 2048, 847, B47, 8.98
ROUTED 70 Roi7 9239. 12,35 2059, 84, Bat, 8.%8
HYDROGRAPH AT 5U81R 1149, 12.10 201, a4, 24, B
2 COMBINED AT cots 101, 12.30 2280, 725, 925, .78
ROUTED T4 RO19 8343, {90 1931, 783, 7133 9.78
HYDRDGRAPH AT 56820 954, 12,20 171, 49, 49, 93




2 COMBIMED AT
DIVERSION TO
HYDROGRAPH AT
ROUTED 7O
HYDROGRARH AT
2 COMBINED AT
DIVERGION TO
HYDROGRAPH AT
ROUTED TO
HYDREGRAPH AT
2 COMBINED AT
2 COMBINED AT
HYDROGRAPH AT
HYDROGRAPH AT

ROUTED 10

2 COMBINED AT .

2 COMBINED AT
HYDROGRAPH AT
HYDROGRAPH AT
2 COMNBINER AT
HYDROGRAPH AT
2 COMBINED AT
HYDRUERAP& #T
2 COMBENED AT
ROUTED 10

HYDROGRAPH AT
2 CONBINED AT
HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

Lo120
D120
BREDUT
Ra21
5822
L2z
liga0
DvUs&0
RO23
5yB24
£o124
£0205
SUB24
REUS60
ROUSH0
ta2s
Lo
5828
GUB30
tot30
50832
coLs2
BUB%4
Coi36
Ras7
5UB38
MR
5UB40
RO&0

EUB42

8611,

3841,

4750,

£206.

883.

336b.

3310,

468,

3371,

3403,

bt

8B5.

840,

90k,

4303.

257,

911,

1394,

2669,

2327,

468,

2473,

199,

184.

ra
en
[
:

12.99

12.90

12,70

13.20

12,40

13.20

13.20

13.20

13.35

12,15

13.35

12.00

13.20

13.30

13,30

13.35

12,05

12,10

12.10

12.00

12,63

12,13

12,10

12,30

£2.00

12,25

12,05

12.15

12,00

2122,

1036,

1086,

1006,

3b.

1056,

18,

872,

9.

Pl

998,

74,

§38,

135,

214,

1212,

325,

30.

30,

34,

B34,

416,

438.

402,

22,

425,

3.

3469,

330,

32

382,

401,

32l

93

3,

86!

48B.

18,

2.

7.

.

B8,

161,

150,

187.

27,

tzl

12,

14,

834,

416,

43B.

402,

22,

23,

369,

350,

3.

382,

401,

8b.

488,

16,

b2,

7.

i,

)8

101,

190,

187,

27,

iz,

12,

14,

10.73

10,73

10,73

10.73

30

11,63

11.03

103

.63

A2

11,43

11.70

.00

D0

12.08
A7

B3

11

.93

112

2.0%

33

2.38

A3

Al

A7

1747,

7,56

20

13.20




2 CONBINED AT £pi42 o, 12,05 4. 26, 25, 30

2 COMBINED AT L6143 s, 1.3 8a. 239, 239, 2.48
HYDROGRAPH AT SlBse 264, 12,05 40, 16, 16. A7
HYDROGRAPH AT 5UB54 809, 1.3 b4, 26, 26, .29

$54 NORMAL END OF HEC-1 %3




RUNOFF SUHHARY 50-YEAR

FLOW T4 CUSIC FEET PER BECIU
TINE IN HOURS, ARGA TN SBHARE ®ILES EXISTING

AVERAGE FLOW FOR WOSTEM FERIDR BA51H HAY TR TIRE OF
&-HiUR Z3-HaUr T2-H0UR GREZ ETaEE &3 STARE

PEAK  TINE O
BRERAT 10 ST4TION FLDW  PEAX

b
-
P
o
[=7]
=
!
il
=
i
L
[
[AE]
&5
R
Py
o
£
.
[
)
E
r
i,
5
0
~I
£
B

WORJGRASH AT BUDDME 145, A1 34, 9. & LS

bt
2

i
Lk
(=%
=4t
=)
i
=2
Tn
-
5
i
I
o
3
4
.
]
]
P % |
L
Lo
e
e
[0
[#5]
on
on
Cia

BYTROGRAZH AT SHEOG 113, 12,68 i5. &, b. WAl

2 COMBIRZD AT 2hIeS 2. G 3%, i&. 16, 223

HYIRQGREST AT 2UB0S 2295, L 34, 142, 142, 1.84

12,15

I e .
)
]
3
|
L]
—4
[
Az
=
&
IS
£
ey
—
e
v
tad
.
3%
el
L
o~
—
L
=
.
i
o
o)
-
n
:
Fat)
Fre

AFITED T kooy onr., iRE Rap ) b, 225, 3.05

.

e
I

[a%]
-4
—
+a
[ ]
Lt

HYLRIERARH AT SuBie 2417, 1. 447, 182, 82, LA

I OURBINED AT cohe ave, HLE 16, 248, 408,

L
M
i,
H

ROUTED T2 Rl G033, LA w9, HE. 305, 5.32 6.77 13.35
HYORIGREPH 8T SUBL3 193, iRl 289, 1139, 119, 1.37

I COMBINED &7 oo

- N e
)

RGUTED T REL3 k3. L3 1242, S 520, b.&% 851 12,35

FYDROGREFH AT SHE14 178

L
-
P
-3
-
o
Lond
[y
L)
e
Lod
<>
-
i
=
p—
¢l
L

2 COMBINER AT £01i4 FEL) PR 1595, £50. 458, B.08
HYDRIGHRPH AT SURIE MG, 17.iE 148, &8, &8, A
2 CORRDNZD AT chlis . 1K 1782, 718, 718, B.98

ROUTED T3 REi7 7748, 123 1733, 713, 13 8.93 B.ad 12.33

HYTRIGRATH AT SHpi8 PR, 140D i74, 12, 72, i

7 COHBINCD AT LoiiE BaTe, 1R 158, 785, TBS. 9.7%

Eatrali it ot it r OF £ ) iy

EEUTED 72 LY s874 13.4 LE30 A36 855 2,78 3.50 13.09
R QUnNAA T 175 1

HYBROBRE™H AT SUR2E AR L4 14t 57 7 93




T CHBINED &7
LIVEXSIEY D
HYDROBRAPK AT
RESTED TO
HYDROSRAPH AT
2 COMBINED AT
DIVERSION T2
HYDROBRAPH AT
ROUTED 70
HYDRGGRAPH &T
2 CONBINED AT
7 COMBINED AT
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO
2 CONBINED AT
2 CONBINED AT
HYDROGRAPH AT
HYDROGRAPH AT
2 CONBINED AT
" HYORGGRAPH AT
2 CONBINED AT
HYDROGRAPH AT
| 2 COMBINED AT
ROUTED T0
HYDROGRAPH AT
2 COMBINED AY
HYDROGRAPH AT
ROUTED 10 -

HYDROSRAPH AT

BREGUT

Ri2!

sugE2

£oiz2

BuSaY

DVUsA)

ROZ3

§UB24

CoL24

£0205

5UB24

REUSAQ

ROUSE0

026

£a27

5uB24

 5UB30

LO130

8UB32

£0132

50B34

COL34

RE3?

51838

Co138

EiB4g

kD40

- 5UB42

18,

2675,

2643,

391.
2489,
2715,

a81.

578.

812,

alt.
3323,

220,

781,

%8%.

1538,
!146.
@188.
2280.

1975.

355,

2097,

7.

15%.

212,

13.35

13.35

13.590

12.15

13.45

13.45

12.00

13.35

13.45

13.45

13.55

12.05

12.10

12,10

12.00

12,05

12.15

12,10

12,30

12.00

12.30

12.05

12.15

12.00

92
760;
a5,

bé.
781,
820,

k&,

72.

89,

976,
32
128,
180,
23,
183,
211.
394,
390.
55.
444,
26.
25.

28.

324,
14,
342.
3.
305,
287,
26,
314,
329.
2,
37.
36,
43.
392,
i3,

32.

15,

B6.

- 140,

158.

22.

180.

i,

10.

t.

19.

342,

37,

304,

287,

26,

314,

3.

27.

37,

36,

&3,

392,

13,

32,

3.

75.

8b.

160,

138,

2.

180,

11,

14.

11,

10.73
10.73
.73
16.73

.30
1163
{1.03
.03
11.03

A2
1.4
170

38

Ny

.00

12.08
A7
&3
.82
3
A3

1.12
2.05
2.05
33
2.38
13
A3

A7

1746.83

5,82

5.28

277

13.33

[3.50

12,30

12,13




2 [OMBINED AT

2 CDMBINED AT

HYOROGRAFH AT

HYDROGRAPE AT

151 NORMAL END OF HEC-t $3¢

co142

N

SURSG

5UB54

. 1408

12,63

12,05

4.

498,

34.

3.

202,

i4.

22,

30

2.t8

A7

.29




HEC-1 INPHT FAGE 1
LINE ) A Liviaees i S Jevrenes 4..... P TP Y VOUUUU P : RN TTT |
i D SUPERSTITION FREEWAY - OFFSITE DRAINAGE ANALYSIS {SUPRDE
D PROPOSEG CONDITION - US&0 TO NO. DIVERSION DAM (IRDNWOODI
- ID FEBRUARY 1987  100-YEAR 24-HOUR
1DIAGRAN
i I7 3.0 300
3 10 3
& ] 16
l IN 30 g4 Ll 4% SRR P40
8 PL 0,021 0,022 0,003 _9.334 0.025 0.025 0.027 0.028 0.029 €.031
2 P 0.032 0.034 0.036 0.039 0.042 0.046 0.050 0.056 0.064 0.074
1 P1 0,09 0.125 0.194 1531 . 0.290 0.150  0.107 0,084 0.074 0.084
1 PY 0,056 0.050 0.046 0,042 0.039 0.037 0.034 0,032 0.030 0.029
i2 P1 0,028 0.026 0.026 0.024 0,024 0,023 90.022 0.021
13 KK SUBo2
14 K RUNDFF AT GR350 ARD NORTH DIVERSION DAM
13 KD 1
14 PR 10
17 Py |
1B PT 10
19 P 1
vl BA .88
U 15 GRS
22 Hi] 0.4
FA KK SUBO4
24 KH RUNOFF AT SR360. EAST OF IDAHD ROAD
5 Bt 0.4
24 L5 83
) up 0.3
28 KX  RESRT
29 Kt ROUTE FLOWS THROUGH BASIN IN R.D.4.
30 Kb 1
31 RS {1 EEV 28,0
32 sY ] 8.5 181 28.4 A0 D27
33 5E 28 30 32 34 36 38
34 Ly ] 0 0 0 33 43
35 © - KK Lot
34 Ko 1
37 HE 2
38 KK NDROUT
39 kH ROUTE COMBINED FLOW THROUBH 3 BBL. &X8 BOX CHLVERT
40 K0 |
4 ] 1 ELEV 230
2 s 0 0.42 086 1,35 188 245 306 337 LU
43 8E 230 240 250 0 26,0 0 270 280 0.0 9.5 30.0
44 5 0 75 175 32 480 896 1183 1491 1848




HEC-1 INPUT FRGE 2

%

LINE 14 TP T ZevevensdoensenshenreensSensnrnsbaeesssaToenrnesBussecnsfuanenn 1
45 KK SUBO4E l
% KN EABT PORTION OF DLD SUBO4
Iy BA 0,15
48 Ls 83 l
49 i 0,27
50 KK SUBGS I
51 KN RUNOFF IN ROYAL PALM STREET
52 B 0,10
53 Lg 83
54 w015 I
55 KK L0165
56 KM COMBINE FLOWS 0.25 NI EAST OF IDAHD I
57 HE 2
58 KK BUBOS l
59 o RUNDFF FROM UNDEVELOPED UFPER WEEKES WASH =
60 ka 1 {
b1 A 1.B% |
62 L4 a7 I
63 w02
64 KK ROO7 l
65 KN ROUTE RUNOFF TQ CONFLUENCE NITH SUBAREA 08
8 A3 1 ELEV L0
87 AC 0.085 0.040 0.085 2200 0.0182 9.0 l
48 AV W0 15 s 31wl w1 3T W2
&9 A 9.0 A5 40 L0 L0 4D 45 9.0
70 KK 5UB0B '
7 K RUNDFF ALONG APACHE TRAIL NORTH UF PINAL COUNTY LINE
7 B LI
73 8 8.5 I
7t mw o 0.47
75 KK cotos l
76 K WEEKES WASH FLOW AT NORTH OF PINAL COUNTY LINE
7 R 2
78 KK R0O% l
79 KN ROUTE RUNGFF TO SOUTH DF PINAL COUNTY LINE {
80 p8 2.0 ELEV 1.0
Bl RC 0,085 0.040 0.085 4500 0.0133 9.0 l
82 R 180 115 235 23 2 w7 3T 392
83 RY 9.0 45 46 L0 1.0 40 45 9.0
g4 KK SUBtD l
85 Kit RUNOFF FROM EAST OF APACHE TRAIL AT PINAL COUNTY LINE
B4 BA 2.77
87 LS 88.5 l
83 U 0.3




5
y

N EE W EE N N B EE S O g am B am om ow sm un BB

LINE

89
%
91

92
3
M
94
9%
97

98
99
£00
101
102

103
104
103

104
167
103
104
114
il

112
13
114
113
13

117
3¢

- 119

120
121
122
123
124

123
124
127

128
128
130
13
132
133

HEC-1 INPUT
(TSUTUPUE VIO SO SEURPUY ST JUURNUOY TPURONE AOPR RIS SRS |
KK cotio
K CONBINE WEEKES WASH FLOWS AT LOST DUTCHNAN PARK
o2
KK ROIL
K ROUTE WEEKES MASH FLOWS TO EAST 1/4 SECTION 2
R L0 ELEV L9
RC 0,085 ¢,040 0.085 3000 0.0133 9.0
R0 5 om0 B e 272 3 39
RE 9.0 5.0 40 10 10 40 50 9.0
KK SUBL2
KN RUNOFF FRO NORTH OF PINAL COUNTY LINE
B 137
L§ %
o 0.7
KK C0f12
K CONBINE FLOWS IN WEEKES WASH AT EAST 1/4 SECTION 2
e o 2
KK ROI3
K ROUTE WEEKES WASH FLOMS TO U/§ OF PROPOSED WEEKES DA
S L0 ELEV L0
R 0.085 0.040 0.085 2700 0.0148 9.0
RO 100 1S 25 3 W M 3\ W
W90 50 A0 L0 L0 40 50 9.0
KK SUBLY
KN RUNOFF FRON NORTH OF PROFOSED WEEKES WASH DA
B 139
L5 92
U .30
KK COL1A
Kt COMBINE WEEKES WASH FLONS U/S OF PROPOSED WEEKES DAt
o2
KK suBLs
KN RUNOFF FROM EAST OF PROPOSED WEEKES WASH DAX
B 0.90
L5 &7
w03
KK L0116
K CONBINE FLOWS INTO EAST SIDE OF PROPDSED WEEKES DAW
o2
KK RO
KN ROUTE 70 FLOHS T0 BREAKDUT AREA
RS 2.0 EEV L0
RC 0.085 0.040 0.085 2600 0.0077 9.0
M0 N5 25 23 6 W2 W33
R 908 50 40 L0 L0 A0 S0 9.0

FRBE 3



LINE

134
135
134
137
138

139
149
141
142

143
44
145
44
147
148

149
156
151
152
153

54
155
{56

157
158
159
160
lal
162

163
164
163
&b
167
168

189
{79
171
172
173

174
175
175

KK
KN
b
L
up

KK
KN
KD
HC

KK
KH

RS

RC
HH
ayY

KK
KN
B
LS
un

KK
KM
HC

KK

KK
Ko
07
H
il

KK
KM
RS

AL

HH
RY

KK
KN
BA
L8
up

KK
KH
HC

HEC-1 INPUT
...... | PP S SPPNFIY TN NP AT AT NN TTe {
&liB18
RUNOFF FROM NOATH OF PROPUSED WEEKES HASH DAM
0.8 ‘
91
0.3
Lo1e
TOTAL INFLOW TO PROPOSED WEEKES DAM AND BREAKOUT ARER
t
R019
ROUTE WEEKES WASH FLOWS TO SUPERSTITICN BLVD.
6.0  ELEV 1.0
0.085 0.085 0,085 12200 0,011 12,0
100 130 130 170 BOO 820 700 703
7.0 7.0 7.0 40 1.0 7.0 120 130
Supz0
LOCAL RUNOFF BETWEEN PROPDSED WEEKES DAM AND SUPERSTITION BLVD.
0.95
a2
0.35
L0120
COMBINE FLOWS IN WEEKES NASH AT SURERSTITION BLVD.
2
BRKOUT
DIVERT BREAKOUT FLOWS TD WEST
i
H20
0 {00 1063 7500 10000 12500
0 0 580 3780 4000 5000
RO21
ROUTE FLOWS TO US &0
3.0 ELEV 1744
0.085 0,040 0.085 5000 0.011 1730
100 Yl 530 550 800 620 62 &30
1750 1745 (745 1744 1744 1745 174G 1730
supz2
LOCAL BETWEEN SUPERSTITION BLVD. AND UB 40
.30
B2.5
0.25
£0122
COMBINE FLOWS IN WEEKES WASH AT US 60
2

PAGE 4




LINE

i
178
179
8¢
181

182
183
2]
183
184
187

188
189
190
191
152

193
194
195
194

197
198
199

200
201
202
203
204

205
204
207

208
209
210

211
212
213
2t4

215
214
17
218

KK
KH
07
B!
Y

KK
Kn
R
RC
L}
RY

KK
KK
BA
L
i

KK
KM
KD
HC

K
KM
HC

kK
KM
BA
L§
u

kK
KM
R

- KK

KN
RK

KK
KM
Kn
HL

KK
4|
Ko
HC

HEC-1 INPUT
..... | P JPTTTPRE SETPIT PPN AN M A PR A A L
DVUSA0
DIVERT FLOWS TO SGUTHEAST ALOWG US40
Duss0
0 480 1908 4397 0N
0 ) 164 93¢ 2583
RO23
ROUTE WEEKES WASH FLOWS TO 5R36D NORTH R.O.W.
3.0 ELEV 1o
0,045 0.040 0.045 4700 0.0104 120
100 116 124 127 142 143 159 14%
12.0 2.0 2.9 .0 1.0 2.0 .0 t2.0
5UB24
“LOCAL RUNDFF BETWEEN HS 40 AND US 360
0.42
83
0.3
£e124
TOTAl WEEKES WASH FLOW AT US 3&0 NORTH &.0.4.
1
£0205
COMBINE FLOWS IN SR340 BASIN EAST OF WEEKES WITH MEEKES
2
5iip26
RUNOFF IN SUB EAST OF WEEKES WaASH
0.38
5.2
0.12
REUSAH
RETRIEVE WEEKES WASH BREAKOUT FLOWS
bus4d
ROUSSD
ROUTE DIVERTED FLOWS TO FREERAY R.O.W.
3360 0.0125 0.4 TRAF 10,0 12,0
L0268
COMBINE FLOWS IN SUB 24
1
£oz?
COMBINE TOTAL FLOW AT WEEKES WASH AND FREEWAY - IDAHO TO TOMAHARK
i

PABE 3§




HEC-1 TNPUT FAGE &

LINE 1 DPTRUUE VR SRR SHPRURY TOUUUDUL RN TOUOD MURN IOURRUN- NN 1)
219 kK ROUT

220 kN ROUTE FLONS THROUGH 28 FOOT WIDE SINGLE SPAN BRIDGE

221 RS L0 STR  10.9

222 sv 0 13.0 4 721 107.6 1AL 1905 2365 273.3
223 SE 3 3% 3\ a0 A a4 4 4B 4%5
224 s 0 74 3T B2 1364 1988 2A7 352 385
225 KK 5UB28

2% KM RUNOFF FRON SUBAREA 28

227 B 007

278 L5 B7.4

229 w o 0.17

230 KK SUB30

731 KM RUNOFF FRON SUBAREA 30 U/S OF USb

232 BA 0,45

733 L5 88.3

234 W 0.2

23 KK C0130

23 KN COMBINE FLOWS AT US60

237 HE 2

238 KK 5UB32

239 KN RUNDFF FRON SUBAREA 32 U/§ OF US40

240 BA 0.1 :

241 LS 89.5

%2 w013

%3 KK L0132

244 KM CONBINE FLOWS AT US0

245 HE 2

244 KK SUB3

247 KM RUNDFF FRON SUBAREA 36 U/S DF US40

248 BA .12

249 s 87.3

250 S 0.33

251 KK COi36

252 KN CONBINE FLONS ABOVE US40

253 HE 2

254 KK RO37

255 KN ROUTE CONBINE FLONS TO SR340

256 RS 2 ELEV 1.0

257 RE 0.085 0.040 0.085 4200 0.0126 5.0

258 RGO 100 103. 186 190 20 24 297 300

259 RY 3 4 3 1 f 3 4 5]
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—
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LINE

260
261
22
263
264

263
206
267

266
249
270
27
272

273
274
T3
278
277
278

78
280
28t
282
283

284
283
285

287
268
289
290

291
292
293
294
M5
2%

Al
298
299
300
304

HEC~! INPUT

{) ISR S S A

KK
kn
BA
L8
it

KK
KH
HE

KK
Kn
BA
L5
up

kK
KN
RS
RC
RX
RY

KK
KN
BA
LS
up

KK
KK

He

KK
K
KD
HE

KK

Ki
a5
sV
SE
58

KK
KM
BA
L5
D

SKB38
LOCAL RUNOFF FROM BELON US &0 AT SR340
0.33

84
0.13
Loi3g
CONBINE FLOWS AT 5R3&0
2
5uB40
RUNBFF FROM SUBAREA ABOVE US&0
0.13 '
88,5
0.19
RO40 :
ROUTE FLOWS TO SR340
2 ELEV 1.0

0,085 0,040 0.085 3400 0.0103 3.0
{11} 04 134 138 153 157 187
3.0 3.9 3.0 Lo 1.0 3.0 3.3

5UB42 |
LOCAL RUNOFF BETHEEN US60 AND SR360
0.17
B4.2
0.10
£0142
COMBINE FLOWS AT SR3G0
2
CO143

COMBINE FLOWS AT NORTH R.D.M. DF SR3&0
i

RBUT

ROUTE INFLOW HYDROGRAPH THROUGH CULVERTS
1.0 ELEV L5
0.0 0,15 0.6 1.8 3.4 b 9.1
45 805 &6 85.3 YR T 48
0.0 119 375 688 1043 1442 1938

SHES0
RUNOFF FROM SUBSO AT SR340
0.17
88,4
0.17

13.7
88,5
FETE

19.43
&9
2875

26,35
69.5
3375

PRGE 7




-

HEC-1 INPUT PRGE 8

LINE 11/ PN P ST T TTTTT JOTTOTON A N T I A T 10
302 KK 50854

303 Kt RUNGFF FROM SUB34 AT SR3A0

304 By 0.29

305 L§ B7

304 0.2

307 14

3




! o 0 T loo-ym
) TINE IN HOURS, AREA IN SGUARE MILES PROPOSED
. PEMC TINE OF.  AVERAGE FLON FOR MAXIMUN PERIOD  BASIF  MALIMM  TINE OF
| QPERATION  STATIN  FLON  PEAK  6-HOUR  20-HDUR  72-WOUR  AREA  STABE  MAX STAGE
' KYOROBRAPH AT GUBO2 {55":’!“12.?5\- 165. 46, b6, .88
| HYOROGRAPY AT SUBOA 513, 1215 B7. %5 3. b
' ROUTED TO RESRT %, 10.95 7. .4 4 I W
. 2 CONBINED AT COO4  BS9. 12,23 174, 70. no LM
ROUTED 10 NORDUT  Bel. 12,75 173, 70, W LB BB 1L
. WYIROGRAPH AT SUBGSE 4. 1210 2., i, i, 5
: HYDROGRAPH AT SUBO3 134,  12.0 19, B, T
. 2 CONBINED AT COICS 02 12.05 . 19, 19, 25
l © WORDGRAPM AT SUB0S 269, 12.05 at, 168. 8. LB
ROUTED TO ROGT 9B, 1215 109, 147, . LB 527 1245
. HYDROGRAPH AT  SUB0S  1752.  12.05 25, 166, 06, L1
- 2 COMBINED AT COM08 A4, 1210 668, 272, 72 L0
' ROUTED TO ROGS B0, 12,25 73 269, 9. 305 445 1225
| ' WYORDERAFH AT SUBIO' 2810, 1220 524, 215, 15, .7
| 2 CONBINER AT COI1O 6429, 12.20 118, 19, TR
' ROUTED T0 ROLE 602, 12,30 F180, 450, . 53 18 1.3
HYIROSRAPH AT SUB12 2020, 12,05 336, 140, w. Ly
. 2COINED T COH17 92 12,23 1516, 619, bl bt
" ROUTED T0 R3S 780, 123 1509, 15, M5, e LI 135
HYDROGRAPH AT SUBI4 2080,  12.10 St 151, 5, L3
. 2 COMBINED AT COMtA 8379, (2.5 1870, 747, . 608
~ HYOROSRAPH AT SUBl6 1149 1215 198, B1. B, 50
l 2 COMBINED AT CDIls 9405, 12,25 2048 a7, 7. 8.9
. ROUTED TO ROUT 929 12,35 209, Bal. a1, 898 92 103
- HYODRDERAPH AT GUBIS 1149  12.10 201, 4, 8. 80
' 2 CONBINED AT COMIS 10101, 12,36 2260, 925, 5. 978




ROUTED T0
HYDROGRAPH AT
2 COMBINED AT
DIVERSION TO
HYDREGRAPH AT
ROLTED 0
HYROGRAPH AT
2 COMBINED AT
DIVERSIDN TO
HYDRUGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
HYDROGRAPH AT
HYOROGRAPH AT
ROUTED T

2 COMBINED AT
2 COMBINED AT
ROUTED 10
HYDROGRAPH AT
HYDROGRARH AT
2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT
HYROGRARH AT
2 COMBINED AT
ROLTED TD

HYDROGRAPH AT

2 COMBINEL AT

RO19
SUBZ0
Lo1z

pL20

BRKDUT

RO2
BUBZ2
c0122
DUS0

DVUS40

RO23
5824
co124
C0205
5824

REUS60
ROUS60
£024
£027

ROUT
5UB?8
50839
Co130
5UB32
£0132
BUB34
Co136

RO37
5UB38

£D13e

B343.

Fod.

BAall.

JB6t.

4730,

4204,

Jol.

42352,

a3,

33bb.

3.

468,

3371

3403,

b,

Bes.

g60.

F04.

4303,

281,

281,

.

11353,

183,

1330.

1394,

2669,

448,

2473,

12,10
13.20
13.20
13.20
13,35
12.15
13.35
13,35
12.00
13.20
13.30
13.30
13,35

13,95

12,03

12.10
12,10
12,90
12,05
12,15
12,10
12.30
12,69

12.25

1931,

171,

2122,

1036,

1084,

1000,

3.

1036,

138,

?18.

872,

.

931,

998,

19,

138,

214,

1212,

912,

38,

150,

188,

27,

9.

Ba4.

414,

438,

382,

01,

32.

33

34,

g,

488,

18,

62,

77,

11,

a8,

101,

190,

187,

27

214,

785.

9.
854,
M.
438,
402,

2.
425,

55.
3%,
350,

.
382,
401

32

54,
Bb.
488,
375,
16,
42,
7.
t.
&8,
181,
156,
187.
27,

14,

5.78
A3
10.73
10.73
16,73

10.73

11.03
11.03
H.03
11.03
42
11,45
H
.38
00
B0
.38
12,08
12.08

A7

82
A
93
1.12
2,03
2.03
33

2,38

4.24

1747. 20

44,32

3.39

12.99

13.20

13.95




HYDROGRAPH AT SiB40 199, 12,05 36, 12, i2, A3

ROUTED 10 RO4D 1gh, 12,15 30, 12, i2. A3 2.94 12.13
HYDROGRAPH AT 5lB42 250, 12,00 34, 14. t4. AT
2 COMBINED A7 £oi42 407, 1405 4. 2h, 26, 30
2 COMBINED AT £0143 213, 12,75 88, 3., 239, 2.48
ROUTED T0 ROU 2582, 1235 588, 235 239 2,48 £8.74 12,35
HYDROBRAPH AT . BUBSO 264, 1205 40, 16, 1. A7
HYDRGGRARH AT SUB34 409, 12,05 &4, 26, 24, . 2%

%34 NORMAL END OF HEC-1 333

I
i
1
'
..
!
l
1
!
|
!
:




7

RUNDEF SUMMRRY 50-YR
FLOW IN CUBIC FEET PER SECOND
TIHE IN HOURS, AREA IN SOUARE MILES PROPOSED

PEAK  TIME OF AVERAGE FLOW FOR HAXIHUF PERIOD BASIN HAX iR TIKE OF

DPERATION STATION FLOW PERK 4-HOUR 24-HGBR 72-HOUR AREA STABE HAY STAGE
HYDROBRAPH AT 56802 e 12,25 136, 5. &, - b8

HYDROGRAFH RT 5UB04 429, 1A13 72, 29, 29, .46

ROUTED 10 RESRT 6. 14.95 3 L. 1. 46 .97 14,55
2 COMBINED AT £oo4 BRTS ¥ S ¥ 140, b, Gk, 1.34

ROUTED 70 NDRGUT 720, 1225 139, b, 1.9 1.34 28,403 12,25
HYDROGRAFH AT SUBOME 145, 12,19 A, 3, . 3

HYBROGRAPH AT 5UB0S £33, 12,09 16, b b .10

2 COMBINED AT [01as 252, 12,05 B L 1&. L4, 25

HYDROGRAFH AT §UB04 299, 12,03 348, 142. 142, 1.86

ROUTED TD iy 214, 1A15 345, 14 4. .86 .04 12,15
HYDROGRERH AT guRes 1895, 12.93 AR 3, 8%, 1.1%

2 COMBINED AT catod 309, 1L 263, 229, 229, 3.95

RGUTED TD £aoY 3051, 12.25 559, 226 224, 3,05 3.83 12,25
HYDROGRARK AT 3UB1Yo 7. 1420 447, 182, 182, 2.2

2 COMBINED AT Colig 3399, 12,20 1066, 408, 408, .32

ROUTER TO Rt 5033, 12,33 799, 405, 405, 3.32 4.77 12.35
HYDROGRAPH AT 5UB12 1|22, 12,09 287, 19, 5. .37

2 COMBINED AT £oii2 G807, 1215 1288, 528, 524. 5.4

ROUTED Tﬁ | ROL3 5658, 12.35 1282, 320, a0, b.6% 6.9 12,33
HYDRDGRAPH AT 5lB14 1783, 1219 33, 130, 130, £.3%

2 COXBINED a7 Lot 7001, 12,30 1593, B30, -850, 2.08

RYDRNGRAFH AT SUB1S 780, 1213 168, &8, 48, .96

2 CORBINEE AT L0115 w|I7. 12,2 1762, 718, 7ia, 8.9

ROUTED TO kL7 16, 10,35 1733, 113, 713, 8.%8 .44 12,35
RYGROBRAFH AT 5UB18 295. 1415 174, 12, 72, ]

2 COMBINED AT Cotig g478. 12,30 1527, 783, e, 9.78




ROLTED TO
HYDROGRAPH AT
2 COMBINED AT
DIVERSION 10
HYOROGRAPH AT
ROUTED T
HYDRGRAPH AT
2 COMBINED AT
DIVERSION 70
HYDROGRAPH AT
ROUTED TO
HYOROGRAPH AT
2 CUMBINED AT
2 COMBINED AT
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO

2 CONBINED AT
2 COMBINED AT
ROUTED To
HYDROGRAPH AT
HYDRUGRARH AT
2 CONBINED AT
HYDROGRAPH AT
7 CONBINED 6T
HYDROGRARH 4T
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT

2 CONDINED AT

ROt?

5UB20

Ch20

0120

EREDUT

#G21

Gyp22

Lot

Dugee

Ivus&0

RO23

5UB24

co124

Lo265

5UB24

REUG&Y

ROlsa0

ti2a

€027

Ryt

Sup2B8

BUB30

£o130

§H832

£os2

5UB34

Lo134

RO37

§UB3d

LO13H

0874,
793,
76740,
353,
3532,
3220,

293.

378,
2475,
2643,

391,
2689,
T4,

481,

378,

a7z,

611,

2204
781,
289,
158,
1140,

11#8.

2260,

1975,

393,

2097,

13.00

12,20

12.93

VAL

12,95

13.35

1210

13.35

13,38

13.50

12,15

13.45

13.45

12,00

13.35

13.45

13.43

14,40

12,05

12.10

12.10

12.00

12,65

12,13

12.10

12.30

12.90

12,34

1630,

141,

1771,

Bad,

Ba7.

B4,

46,

852,

bb.

781,

820,

bb,

92

a9,

136,

776,

7.

128,

160,

23,

id3.

211,

394,

390,

3.

444,

b3k,

712,

355,

347,

324,

19,

242,

314,

329,

21,

7.

ad.

392,

293,

32.

&3,

73,

ga,

1690,

138,

22,

189,

357,

324,

19.

342,

37,

305,

287,

24,

34,

32%.

1.

37,

3h,

&3.

32,

293,

13.

gé.

160,

138,

180,

9.78

10.73
10,73

10.73

16.73

30

1163

.03

10

.03

.45

1570

.38

00

0

12.08

12,08

A7

3.90

1744.83

h.b2

44,75

5.28

13.40

13.35

14.10

12.30



HYDROGRAPH AT
RDUTEDR T

HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
REUTED TG

HYDROGRAPH AT

HYDROGRAFH AT

- N ew Ee em oen =

.‘\

Siga0

RD40

Sup4z .

£o142

LOI43

ROU

BUBSO

sUBG4

158 NORWAL END OF HEC-1 tid

171,

212,

4.

2299,

2202,

2.

348,

12,45

12,15

;I2laﬂ

12.05

12.25

12,55

12.05

12.05

26,

25,

8.

.

498,

498,

34,

54,

11,

10,

i1,

2.

202,

202,

4.

22

£,

£0.

1.

22,

242,

i4,

22,

2.48

2.48

A7

29

2.77

68.30

12.35




, ‘ LEGEND
, ~—— Drainage Boundary ” .

Concentration Point

EXISTING CONDITION | | o 26 pNumber
RECOMMENDED_ALTERNATIVE ' |
CONCENTRAT ION HEC-1 D ISCHARGE o : ‘ § '
POINT NO. SUBAREA NO, 108-YR,  5@-YR, 2-YR. CONCENTRATION HEC-1 D1 SCHARGE ; ,
V | POINT_NO, SUBAREA_NO. 100-YR. _ 50-YR.. ‘
1 SUB26B 378 266" % | )
2 SUB26A 575 412 19 1 SUB26B 378 266 ; -
3 Co24 1298 891 34 : - Al RO26B 1564 - 1232 |
i SUB228 339 - 269 18 j ‘ 2 SUB26A 575 512 | .
5 C0226 3435 2374 99 AP " CO26A 1635 1292 ' a
6 SUBZ224 292 208 12 ! 3 Co2k 10990 891 ? )
7 SUB222 71 51 3 : ' I SU8228 339 269 )
8 SuBz2g . 264 192 L Al R0226 2914 2035
' | | B4 | C0231 g2 2127 | 1
| 5 C0226 3099 2074
; “ ' | : Y SUBR24 292 208
A6 , €022 3099 2074
7 SuB222 71 51 N 5
A7 ROUTS 237 51
8 SUB222 264 192 - . .
A8 ROUT 228 59

PRELIMINARY
| SUPERSTITION FREEWAY

o

. DESIGN L .M. . SHEE

DRAWN £.oi¢. [HORZ. /"= /600" |
CHECK R.LM__|VERT. 7005 _| 9/23/86 | I or 3

' o I‘IIH"]IHKE§STMW1

Consulting Engineers . PHOENIX, ARIZONA




Yy - « -

Foe ok Yo e g a5 IS G N easy N @esy IRBIGATION DIV

)t . o . ; . iy i : Al Y : : ) ! T ; : - ’ ; SR : H S PR : NN ) '

LEGEND
——— Dramage Boundary

26 Conc entratron FPornt
- , | Number

——— Future Dr-ainaae BOUndar'y

EXISTING_CONDIT1ON o RECOMMENDED_AL TERNAT IVE : ~ ,
* CONCENTRAT ION HEC-1 DISCHARGE _ CONCENTRAT |ON HEC-1 D! SCHARGE :
POINT_NO, SUBAREA NO. _ 18@-YR. _ 58-YR, 2-YR, POINT NO, SUBARFA NO. __ 188-YR. _ 5@-YR,
8 SUB220 352 257 19 '
| 9 93 74 12 8 SUB220 352 257
10 0218 1843 1274 52 . A8 ROUT 241 74
11 Ik 35 6 9 93 74
12 105 83 13 A1 0219 2656 1820
13 C0216 - 779 549 23 19 0218 1843 1274 |
14 97 77 12 11 44 35
15 52 42 7 12 105 83 |
16 5 i 6 A13 . 0217 820 593
17 CO214 1561 1981 23 13 . C0216 779 ¢ 549
18 C0212 3181 . 2519 33g 1w 97 77
19 by - 33 5 15 52 42 )
20 120 95 16 16 50 4
21 RO76 1642 1487 321 A17 SUB214 77 60
22 RO208 45 33 1. 17 154 122 ,
23 SUB2@6 38 27 1 18 57 46
20 SUB204 395 275 13 - 19 45 37 _
25 SUB202 171 127 6 V. ROBAS? 387 259
26* SUB2¢@ 79 68 17 20 g 2
- u ] L o - 21 @ 2 o
AZ2 ROBAS T W49 1276 PRELIMINARY
22 g g 3
e oo > ! 'SUPERSTITION FREEWAY
A2l cozgL 566 384 OFFS|TE DRA'NAGE
gg gggggg ??[? ' %;-? DESIGN LJ‘M = ﬁ\L”E' i JB N6~ DATE
| 2% SUB2g0* 79 68 CHECK A Ve e 7005 | 9[23[86 | 2 o 3
N : Fl&., =
’ * Reach III Suvbarea Fresented For C‘mfmw-fy m WESTINC
Consulting Engineers PHOENIX, ARIZONA

IMAIIED™ N




“ EXISTING-EONDIFION

.. LEGEND
——— Drainage Boundary

26 Concentration Point

: - RECOMMENDED_ALTERNATIVE ’ Number
' CONCENTRAT ION HEC-1 : TISCHARGE « _ CONCENTRATION HEC-1 DI SCHARGE e :
- -POINT NOs-- -- SUBAREA_NOT - 18@=YR.- -5@-YR.~ ~ ~~2-YR, ~ POINF NO.- -~~~ SUBAREA NO. - - 1@@-YR. - 5@-YR,- o5 { :
| | 26 SUB20@ 79 68 7 g
SUB20@ 79 68 17 A26 56 53 “
SUB@2 859 717 126 B26 23 12
SUBGY 513 429 102 27 SUB@2 1859 717
SUBBS 134 113 22 A27 Cogl 1859 717
CO124 3371 2689 491 B27 ’ 869 8lh
‘. C026 96 = 611 199 28 SUB@4 513 429 . =
0138 2475 2097 487 29 SUBBS 134 113
' wg7 . 344 67 39 o124 3371 2689 =
» 192 83 15 A3 ~ 027 43¢3 3325 7
: 67 55 11 " B3g ROUT 2811 2250
8l 14 31 | 026 906 611
»SUB5@ 264 60 32 0138 2475 1 2097 .
o 31 A32 : 750 675
B N 68 33 CO142 4g7 34k
; " SUBSH 19 A33 | 2625 2206
- ' | 53 34 192 83
i/ 54 . A3k . 13 11
: 34 334 89 72
, - : 35 67 55
36 84 69
: 37 ©T suBs@ - 26k 227
‘ .- 38 31 25
 A38 | 31 25 _, -
_ 39 68 56 PRELIMINARY
. sy SUBSY, 499 . 348 , e S
| | b2’ 5l by SUPERSTITION FREEWAY
' \ M2 " 27 22
B42 . ~ 2T 22 =
" 43 | 34 28 DRAWN %56 |FORZ. o = 2665 iy e
- [CHECK_R.L.M__|VERT. - 7005 | 9/23/86 | 3 oF 3

l‘qIH'HILVTESThwz

Consuiting Engineers

PHOENIX, ARIZONA
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SUPERIOR 25 M1,

L

Z

LEGEND

SUBAREA CALCULATION

;' COMBINED HYDROGRAPH |
ol i

ROUTE HYDROGRAPH

x

DIVERT ' HYDROGRAPH

"SUPERSTITION FREEWAY
OFFSITE DRAINAGE
HEC-1 SCHEMATIC

IRONWOOD TO US 60
DESIGN (.M. SCALE JOB NO. DATE SHE]
PR o L0 HORE.1°:2000" | 7005 | 9-25-86| 2 o 2

_ PRELIMINARY

INC. APANDLY &
Consulting Engineers PHOENIX, ARIZONA

FIGURE 6
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; (PROPOSED) 7
POOK HILL DAM
2 - SIGNAL BUTTE DAM ULLDOG FLOODWAY . - AT
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(PROPOSED)
: ~ AM /
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