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1. INTRODUCTION

1A Introduction and Purpose

This report presents the final results ofthe hydrologic and hydraulic investigation, analysis and

design of the drainage system and associated improvements planned for the Interstate

10/Superstition Freeway and Interstate 10IBaseline Road Traffic Interchanges. This final

report was preceded by two initial report submittals prepared by Stanley Consultants for this

project. The first initial submittal was made in October 1990 to accompany the first 30 percent

submittal of roadway plans.

The second initial report was submitted in July 1991 to go along with a second 30 percent

roadway plan submittal. The second submittal was requested by ADOT Consultant

Management because of significant changes in ramp and roadway alignments profiles and

configurations which were made subsequent to the first submittal. These changes involved the

realignment ofthe Superstition Freeway (also known as State Route 360 or SR 360), changes

in Baseline Road ramp alignments and profiles, inclusion of Ramp W-S with a left hand exit

and deletion of main lane improvements south ofthe Baseline Road ramps.

In addition to the modifications described above, a half-diamond interchange for SR 360 has

been developed at Priest Drive. This was done subsequent to the second initial submittal. On

and offramps, roadway Widening and associated drainage plans for this additional construction

are being prepared by Parsons, Brinckerhoff, Quade and Douglas in coordination with Stanley

Consultants and ADOT. This proposal has further modified the horizontal and vertical

1
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alignment, extent of roadway improvements and drainage on SR 360 under Stanley

Consultants' original scope.

This report was prepared in accordance with current ADOT and FHWA criteria. It is in general

conformance with previous studies and is compatible with existing adjacent ADOT and other

local drainage improvements. The completed project will generally improve drainage in the

area by controlling and containing flow that presently discharges from ADOT right-of-way.

This will be accomplished through a system of on-site catch basins, storm drains, channels,

detention basins and bleed off pipes; all designed to current standards.

The total roadway and drainage improvements proposed in the project design scope are broken

into two basic phases referred to as Unit 1 and Unit 2. In addition to these phases, there will

be other future roadway and drainage improvements. All together, Unit 1, Unit 2 and the

future improvements form the "ultimate" design. The present scope of this project includes

design plans for Units 1 and 2 but not the other future improvements. In addition to

presenting the drainage design for specific improvements proposed in Units 1 and 2, this report

will also consider future roadway improvements. This applies to design of the Interstate 10

(1-10) storm drain trunkline, detention and bleedoff system and the new SR 360 trunkline.

This final report incorporates all the basic hydrologic and hydraulic concepts, methods and

design criteria presented in the second initial report. It addresses all prior drainage review

comments from ADOT and all the drainage issues discussed with ADOT, the City ofTempe and

the Salt River Project subsequent to the second initial report. Finally, it coordinates the

drainage of SR 360 under Stanley Consultants' scope with the drainage design effort by

2
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Parsons, Brinckerhoff, Quade and Douglas on the addition of the Priest Drive half diamond

interchange.

IB. Project Location

The proposed project is located in Maricopa County, Arizona, more specifically within Sections

29,32 and 33 of Township 1 North, Range 4 East and Section 5 of Township 1 South, Range 4

East. Figure I, page 4, shows the project location within the State of Arizona. Figure 2,

page 5, shows the location of the project within the Phoenix metropolitan area. Figure 3 on

page 6 is a recent aerial photograph of the project area.

The majority ofthe project lies within the incorporated limits ofthe City ofTempe. The portion

ofInterstate 10 from Baseline Road to Guadalupe Road is bounded on the west by the City of

Phoenix and on the east by the Town of Guadalupe. Construction of the proposed eastbound

lanes of 1-10 and corresponding ramp connections to SR 360 begin approximately 1750 feet

north of Southern Avenue. Eastbound and westbound construction of 1·10 will continue to

approximately 2,000 feet south of Baseline Road.

State Route 360 improvements will proceed east from its interchange with 1·10. Under the

original scope of work, roadway improvements essentially ended at Hardy Drive. With the

addition of the half diamond interchange at Priest Drive, roadway widening will extend east

to about Mill Avenue.

3
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2. EXISTING AND PROPOSED ROADWAY IMPROVEMENTS

2A. Existing Roadway

The existing 1-10 roadway improvements were initially constructed in the mid to late 1960's.

State Route 360 and its interchange with 1-10 was constructed shortly afterward. Existing

roadway improvements on 1-10 south of the SR 360 interchange consist essentially oftwo lanes

in each direction with paved shoulders divided by an earth median. North ofthe interchange,

a number oflanes have been added, the median is paved and there is a concrete traffic barrier

down the center. State Route 360 in the project area essentially consists of three lanes each

direction with paved shoulders, paved median and a concrete traffic barrier down the center.

The I-10/SR 360 interchange currently allows full traffic movement in all directions. On and

offramps at Baseline Road allow full access to 1-10 in both directions. There is no access to 1

10 at Southern Avenue or to State Route 360 at Priest or Hardy Drives. 1-10 within the project

area is generally at or above grade. State Route 360 is above grade from 1-10 going east past

Priest Drive and then transitions to a depressed section.

A number of improvements are under construction on 1-10 north of and immediately adjacent

to the project area. Plans for these improvements were prepared by Daniel Mann Johnson &

Mendenhall (DMJM) Engineers. Improvements include additional lanes and associated

drainage facilities. Although construction of these improvements is not complete at this time,

it will be complete prior to this project and is therefore considered existing for the purpose of

this report.
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2B. Proposed Roadway

Unit 1 will include construction of a new Ramp SeE which will run slightly outside the

alignment of the existing ramp. A new Ramp N-E will also be constructed. It too will run

slightly outside the alignment ofthe existing ramp. The two new ramps will join to form the

beginning of SR 360 eastbound in an alignment slightly south of the present alignment. SR

360 eastbound realignment will continue east about 1/4 mile beyond Priest Drive where it will

tie into the existing SR 360. Also included in Unit 1 will be re-construction of the 1-10

westbound off and on ramps at Baseline Road, the reconstruction of Baseline Road east of 1

10 and the construction of new 1-10 westbound CD lanes from the Baseline Road off ramp

north to the SR 360 interchange.

Unit 2 will include re-construction ofl-10 eastbound and westbound main travel lanes from the

SR 360 interchange to about 2000 feet south of Baseline Road. Baseline Road west of I-I 0 and

through the traffic interchange will be reconstructed along with the eastbound 1-10 off and on

ramps at Baseline Road. The eastbound 1-10 off ramp to Baseline Road (Ramp T-4) begins in

the middle ofthe I-10/SR 360 interchange. A portion ofI-10 eastbound CoD lanes between the

SR 360 interchange and Baseline Road will be constructed.

Unit 2 will also include construction ofnew Ramps W-S and WoN from SR 360 to 1-10. This will

involve reali~ent ofwestbound SR 360 beginning about 1/4 mile east ofPriest Drive parallel

to the eastbound lanes constructed in Unit 1. Ramp W-S will be a high fly-over ramp with a

left hand exit from SR 360. Ramp WoN is an interim ramp which would be re-aligned in

construction of the ultimate phase.

8
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The halfdiamond interchange at Priest Drive and associated lane widening will be incorporated

with both Unit 1 and Unit 2 construction. Roadway widening in the depressed section of SR

360 will encroach into the existing landscaped slope. This will involve construction of a

retaining wall on both sides of SR 360.

The ultimate phase ofconstruction may not take place for a number of years. It would include

completion of!-lO eastbound and westbound CoD lanes. It would also include construction of

Ramp T-3 which connects eastbound CoD lanes to Ramp S-E (Unit 1) and Ramp Westbound T

2 which connects Ramp WoN (Unit 2) to westbound CoD lanes. And finally, as mentioned, the

ultimate phase would include realignment of interim Ramp WoN (Unit 2).
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3. EXISTING DRAINAGE AND PREVIOUS STUDIES

3A Existing Drainage Conditions

Guadalupe Road is the south limit ofthe study area covered in this report. It is essentially on

the divide between the Salt River and Gila River drainage basins. The project area generally

drains from south to north with eventual outfall to the Salt River via the Tempe Drain.

The Tempe Drain was originally an irrigation tailwater ditch constructed along the low points

of a wide shallow drainage way which parallels the Salt River. It drains from east to west and

-is located between Interstate 10 and University Drive. From 52nd Street to the Salt River,

it is an improved open channeL Its present function is primarily to carry drainage and storm

runoff. Discharge into the Tempe Drain is controlled by intergovernmental agreements. This

will be discussed in more detail in later sections of the report.

Land slope in the project area ranges from roughly 0.5 percent to several percent. Drainage

slope measured along existing roadway and canal alignments can be virtually flat in some

areas. There are several locations along raised roadway and canal embankments where runoff

ponds because there is no outfall.

Two irrigation canals, the Western Canal and the Highline Canal traverse the project area

carrying irrigation water from east to west. The area north of these canals was formerly

irrigated agricultural land with scattered residences. The area south ofthe Highline Canal was

formerly unimproved desert. The Town of Guadalupe is immediately south of the Highline

Canal.

10
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Nearly all of the project study area has been urbanized to some degree with residential and

commercial development. Several vacant parcels adjoin the project area, the largest of which

is the former University ofArizona Experimental Farm located along the east side ofInterstate

10 between Baseline Road and the Western Canal. This parcel is in the planning phase for a

future shopping mall.

Natural drainage in the area has been impacted first by agricultural improvements and

subsequently by urbanization and roadway improvements. When Interstate 10 was initially

constructed in the mid-1960's, the area was still largely agricultural. The current design

standards and concepts of stormwater detention and separation of roadway and agricultural

drainage had not yet evolved.

The basic roadway/drainage design concept at that time was to simply pass the onsite and

offsite drainage downstream. This drainage, in many instances was discharged directly to

existing irrigation canals and ditches. Along with a change in drainage standards and policies.

over the years, there have come a number of detention basin, dam, storm drain and drainage

channel projects in the study area.

Existing drainage in the project area can be divided into the following primary sub-basins:

Interstate 10 from Guadalupe Road to approximately 2000 feet south of Baseline Road.

This section of Interstate 10 is protected from offsite flows by the Guadalupe Flood Retarding

Structure. This is a combination earth dam and diversion structure constructed in the mid

1970's by the Soil Conservation Service in conjunction with ADOT and the Flood Control

11
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District of Maricopa County. It extends approximately 3300 feet north from Guadalupe Road

along the west side ofInterstate 10. The dam was designed for a 1OO-year storm plus sediment

storage with a total capacity of290 acre feet. The principal spillway outlet consists of a 21 to

24 inch diameter gravity pipeline which discharges to the Western Canal about a mile to the

north. This line follows the 52nd Street (Wendler Drive) alignment and discharges a maximum

un-gated release of23 efs for the IOO-year event.

In addition to protecting the adjacent section of Interstate 10, the Guadalupe Structure also

provides a great deal of flood protection to the Town of Guadalupe. However, drainage still

discharges from the Interstate 10 right-of-way itselfto the Town via median drains and culverts

that existed prior to construction of the Guadalupe Structure. Although flows have been

greatly reduced, they still pose a problem downstream because there is no adequate means to

convey them through the town.

Interstate 10 at the Highline Canal.

The Highline Canal passes under Interstate 10 via single 6 foot wide by 4 foot high concrete

box culvert at a point about 400 feet south ofBaseline Road. 1-10 median drainage from about

2,200 feet south to about 300 feet north of the canal drains directly into the Highline culvert

via median inlet. In addition, 1-10 drainage from outside of the Baseline Road on/off ramps

south of the ca;nal surface drains directly into the canal.
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Interstate 10 at Baseline Road.

Existing catch basins intercept drainage from Baseline Road and adjoining on/off ramps and

infield areas. These catch basins are not designed to current standards and some of the surface

inlets in landscaped areas are clogged with sediment and vegetation. Any flow not picked up

by these catch basins would continue east in Baseline Road. The drainage that is intercepted

is discharged north to earth ditches on either side of the 1-10 main lanes.

Interstate 10 Baseline Road to Western Canal

Interstate 10 main travel lanes drain outward to the earth ditches mentioned above. About

halfway between Baseline Road and the Western Canal, the west side drainage crosses under

the interstate in an existing 24 inch diameter culvert pipe where it joins the east side drainage.

Median drainage originating from the overpass at Baseline Road is also picked up by an inlet

to this culvert. The combined flow travels north to the Western Canal. There it would pond

to a depth of 1 to 2 feet before overflowing into the canal. The canal passes under the

interstate in a double 5 foot high by 14 foot wide concrete box culvert.

Interstate 10 Western Canal to Southern Avenue (including Southern Avenue and the

Interstate l<VState Route 360 Traffic Interchange).

The 1-10 eastbound travel lanes and the ramps and infield areas to the west of them drain to

an existing lan_dscaped detention basin just south of Southern Avenue. This runoff drains via

surface inlet and 18 inch diameter pipe to the depressed Southern Avenue underpass. In

addition, the area between existing Ramp S-E and the Meadows Mobile Home Park to the west

surface drains to the underpass. The combined flow at the underpass is pumped about 2000

14
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feet south to the Western Canal via 24 inch diameter pipe. Discharge to the canal is under

permit by the Salt River Project.

Drainage from the 1-10 median, westbound travel lanes and the ramps and infield areas to the

east drains via surface inlets and 18 to 24 inch diameter pipe to an earth ditch along the east

right-of-way. This drainage flows north to Southern Avenue where it turns east. It passes

under Southern Avenue in an existing 24 to 30 inch diameter pipe culvert located

approximately 900 feet east of the interstate. Discharge from this culvert enters a long narrow

detention/retention basin along the north side of Southern Avenue. This basin would fill to a

depth of about 2 feet at which point discharge would begin into an existing 24 inch diameter

City of Tempe storm drain running east in Southern Avenue. This storm drain joins another

City of Tempe line, 66 inches in diameter, which runs north in Priest Drive to the Tempe

Drain.

State Route 360 from Interstate 10 Traffic Interchange to approximately 1/4 mile east ofPriest

Drive.

State Route 360 main lanes drain eastward from the Interstate 10 traffic interchange to Kyrene

Road. From the traffic interchange to about 1/4 mile east of Priest Drive, the roadway is

elevated above grade. From 1/4 mile east of Priest Drive to Kyrene Road and beyond, it is

depressed below grade.

Drainage from the elevated roadway and embankment collecting along the south side of the

State Route is funneled to Priest Drive via earth ditch. At Priest Drive it enters the roadway

and flows north. Drainage from the north side of SR 360 west of Priest Drive sheet flows

15
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northeasterly across a vacant parcel toward Priest Drive. Drainage east of Priest Drive and

north of SR 360 collects in an adjacent residential alley, then drains north.

A portion of the flow from the above areas is intercepted by existing inlets and catch basins

along Priest Drive. There are 2 existing irrigation headwall and 18 inch diameter pipe inlets

on the west side of Priest Drive; one just south of the SR 360 and the other about 400 feet

north. These drain to an existing 42 inch diameter SRP irrigation pipe along the east side of

Priest running north.

In addition, there are two 10 foot long curb opening catch basins on the east side of Priest about

300 feet north of the SR 360. These catch basins feed the 66 inch diameter City of Tempe

storm drain mentioned previously.

State Route 360 from 1/4 mile east ofPriest Drive to Hardy Drive.

As mentioned previously, this section of State Route is depressed below grade. It drains east

past Hardy Drive about 1/2 mile to Kyrene Road. Here, the drainage is collected and pumped

via 48 inch diameter pipe to the Kyrene detention basin south of SR 360 and west of Kyrene

Road. This basin also receives inflow from a 90 inch diameter storm drain jointly used by

ADOT and the City of Tempe.

Runoff detained in the Kyrene basin is pumped via 69 inch diameter pipe under the Western

Canal to a 69 inch diameter City ofTempe storm drain flowing west parallel to the canal. This

line increases in diameter to 75 inches and passes back under the canal to the north side

between Hardy and Priest Drives. At Priest Drive, this line connects to the 66 inch diameter

16
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line which drains to the Tempe Drain. Apparently, discharge from the Kyrene Basin is

controlled by an intergovernmental or joint-use agreement between ADOT and the City of

Tempe. A copy of this agreement has not been located.

-
3B. Previous Studies

The following drainage studies have been provided by ADOT. They were the basis for design

of existing adjacent drainage improvements and also as the basis for the design concepts

presented here. All reports share the same basic design criteria. Although study methods,

assumptions, rainfall distributions and design frequencies may vary slightly among reports, we

believe that all reports are reasonably compatible and consistent with each other.

Final Drainage Report Volume II

1-10 Corridor Study 40th Street to Baseline Road

Prepared by DMJM in association with Jack E. Leisch & Associates, March 1988

This report evaluates existing drainage and proposes an ultimate drainage system for

Interstate 10 from 40th Street to about 2000 feet south ofBaseline Road. Runoffhydrographs,

peak flows and volumes were generated using the SCS TR-20 computer program. A 24 hour

rainfall distribution was developed based on ADOT procedure ofApril 17, 1987, then truncated

to the middle 8 hour period. The 10-year and 50-year frequency events were evaluated.

Rainfall totals were 2.29 inches for the 10-year event and 3.20 inches for the 50-year event.

17
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Final Drainage Report Volumes 1 and 2

I-I0144th Street - Superstition T.1

I-I0/4Oth Street - Southem Avenue

Prepared by DMJM April 1990

and

Addendum to Final Drainage Report, November 1990, Revised February 1991.

This report analyzes drainage for the roadway and interchange improvements currently under

construction adjacent to and immediately downstream of this project. It is based on the

ultimate system proposed in the March 1988 corridor study and establishes maximum flow

rates that can discharge to Detention Basin "E" and not exceed downstream limits set by the

Tempe Drain Intergovernmental Agreement. Detention Basin "E" is the primary outfall for

1-10 drainage from the I-10/SR 360IBaseline Road project. It is located just south of Bell Butte

on the east side ofT-10.

Runoffhydrograpb:s were generated and routed using the Corps ofEngineers HEC-1 computer

program. A rational unit graph methodology was used along with a 90 minute rainfall

distribution. The 10-year and 50-year frequency events were evaluated with rainfall totals of

1.80 inches and 2.67 inches respectively.

18
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Drainage Report

1-10 Corridor Study 40th Street to Baseline Road

Prepared by DM.JM in association with Jack E. Leisch & Associates, June 1986

and

Addendum to the Drainage Report, October 1986

This report, among other things, evaluates the drainage on State Route 360 from Priest Drive

to Rural Road and the impact ofadditional lane width in this depressed section on the capacity

of the existing Kyrene Detention Basin, collection and pumping system. It recommends an

increase in the number of catch basin inlets and an increase in the capacity of the pump and

delivery system to the basin. It concludes that the extra runoff volume due to added lanes

would increase the high water elevation in the Kyrene Basin by 0.12 feet in a 50-year storm,

thus reducing the freeboard from 1 foot to 0.88 feet.

1-10 Corridor Study

Superstition RetentionlDetention Basin

Prepared by DM.JM, November 1987

This report evaluates the existing Kyrene detention basin capacity of 241 acre-feet in relation

to a IOO-year 24-hour. storm estimated to produce about 415 acre-feet. It proposes an

enlargement in the present basin volume by expanding the sides while retaining existing

bottom elevation of 1149.0 and high water elevation of 1170.5. Existing outlet pumps and

present property boundaries would also be retained.
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impacts on the existing Fairmont Commerce and South Mountain Corporate Centers adjacent
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Design Frequency:

.Rainfall (I):

Runoff Coefficient (C):

Detention Bleedoff:

10-year for pavement flow spread design

For catch basin and storm drain design:

10-year (roadway on grade)

50-year (depressed roadway)

50-year for storm water detention

lOO-year for detention freeboard, floodplain

considerations and impacts on adjacent property

ADOT procedure of 4-17-87 in Appendix B.

1 hour duration used in estimating rational intensities

10 year -1.60" 50 year - 2.35" 100 year - 2.70"

6 hour duration used in HEC·1

10 year - 2.05" 50 year - 2.95" 100 year - 3.35"

pavement (impervious)· 0.95

right-of-way (pervious) - 0.50

(HEC-1 uses a weighted C times the area at an assumed 100%

impervious)

maximum disposal time = 36 hours
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The basic Tempe drainage criteria is summarized as follows:

Runoff Method: rational Q=CIA

Rainfall: 10o-year, l-hour depth of 2.40 inches for retention design

Runoff Coefficient: C=0.95 for areas requiring retention

Retention Bleedoff: maximum disposal time = 36 hours

Retention Vol. Required: Vol. ;;:;; rainfall x C x area

Maximum Retention Depth: 3 feet
- .......

The 50-year 6-hour rainfall used for design of detention basins in this report is 2.95 inches.

This is greater than the 2.40 inches used by the City of Tempe and the 2.67 inches used by

DMJM in their I-10/44th Street - Superstition T.I., I-10/40th Street - Southern Avenue

drainage report. The Tempe Drain Intergovernmental Agreement referred to earlier which

limits inflows from different sources does not associate these inflows with any particular storm

frequency, duration or method of calculation. The 6-hour storm duration applies here (as-- -
opposed to the 24-hour) because the entire contributing area is less than one square mile. The

. -'-- ---
6-hour duration also applies to the 100-year storm used in checking detention freeboard.

The 1DO-year return frequency has also been considered in the general design concept of

roadside ditches. The basic roadway drainage system is designed for 10 and 50 year flows.

However, it is-ADOTs desire to contain its discharge within the right of way up to the 100

year frequency.

Although it is the general intent to contain 1DO-year onsite flows within the right-of-way, there

are a few instances where, for example, a narrow strip of right-of-way just outside a retaining
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wall will drain offsite. This occurrence is kept to a minimum and when considered with the

general overall improvement over existing drainage, it is typically of minor consequence.
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5. STUDY METHODS

5A Hydrology

There are two basic hydrologic rainfall-runoff models used in this report; the rational method

and the 8C8 dimensionless unit hydrograph option of REC-!. The rational method is used

on drainage sub-basins of up to 80 acres to estimate design flow rates for roadway drainage.

HEC-l is used to generate hydrographs for routing through proposed detention basins.

Reasonably close agreement in peak flows has resulted between the two models.

The rational method is the standard Q=CIA. In this report, it is the backbone of drainage

design for gutter flow, pavement spread, catch basin size and spacing, ditch and channel flow

and storm drain trunkline and lateral sizing. It is applied on the basis of accumulated

upstream contributing drainage area. With a few exceptions, catch basins (which are covered

under Hydraulic Modeling) are generally designed for 100% interception with little or no flow

by. Therefore, the contributing area for a catch basin in series will generally extend only to the

next upstream catch basin. Conversely, for storm drains, the contributing area at any point

will be an accumulated total of all upstream sub-areas with an accumulated runoff coefficient,

time of concentration and area.

Runoff coefficients are area-weighted based on the following accumulated components:

roadways, paved shoulders, sidewalks, etc. - C =0.95

graded or landscaped areas· C =0.50

These components are also referred to as impervious and pervious respectively. Runoff

coefficients are taken from ADOT criteria.
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Time ofconcentration is based on the accumulated length and estimated average flow velocities

for the following basic components of that length:

sheet flow/overland flow = 1-3 ft/sec

gutter flow =2-4 ft/sec

channel flow/ditch flow =3-5 ft/sec

storm drain pipe flow = 5-10 ft/sec

The method of estimating time ofconcentration is based on SCS TR-55. The velocity range of

1-3 ft/sec for sheetflow/overland flow is also based on TR-55. The velocity ranges for gutter,

channel and storm drain flow are based on hydraulic calculations contained in this report. For

the most part, times of concentration are based on an assumed average velocity at the mid

point of the stated ranges unless otherwise noted. The minimum time of concentration is 10

minutes according to ADOT criteria.

Rainfall intensities are based on a duration corresponding to the time of concentration, the 1

hour point precipitation for various design frequencies, and the Standard Duration Rainfall

Intensity Curves found in Appendix B. The contributing area is simply the total area draining

to the point of concentration.

Runoff calculations are presented in Appendix E. A spread sheet type of format has been used

to assemble and organize input data. Peak flow rates are shown on the spread sheet. Drainage

sub-basins and points of concentration are shown on exhibits in Appendix H.
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HEC-l is used in conjunction with the rational method which is suitable for estimating peak

flows but is not generally accepted for producing hydrographs. HEC-l generates and routes

hydrographs and is used in the design and evaluation of detention basins.

HEC-l contains a number of optional hydrograph methods. The method chosen here is the

SCS dimensionless unit hydrograph which is based on the SCS National Engineering

Handbook, Section 4, Hydrology. It is essentially the same methodology as the ses TR-20

computer program. It was chosen because of its general acceptability, ease of use and in this

case, reasonable agreement to rational method peak flows.

It's application in this report uses a basin lag time which is 60 percent of the corresponding

rational method time of concentration. For basin area, the product of rational method runoff

coefficient times area was used at an assumed 100 percent impervious instead of the total area

and runoff curve number. This is in accordance with ADOT's memo of December 11, 1990.

Also in accordance with that memo is the use of a PH hypothetical, symmetrical rainfall

distribution and 2 minute time interval. Storage routing through detention basins was

modeled using the RS modified Puls routing option. Stage, storage and discharge data used

in this routing are contained in Appendix H. Assumptions regarding discharge calculations are

also contained in that Appendix. The HEC·l printout is contained in Appendix 1.
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5B. Hydraulics

A number ofdifferent hydraulic analyses are used in this report to evaluate gutter, ditch, catch

basin and storm drain pipe flow. The Manning Equation is used as the basis for open channel

and pipe hydraulics. Hydraulic Engineering Circular No. 12 (HEC-12) Drainage of Highway

Pavements is used as the basis for gutter and catch basin hydraulics. It uses a modified

Manning equation for gutter flow and a combination ofweir, orifice and empirical relationships

for catch basin hydraulics.

Roadside ditch hydraulics are based primarily on Hydraulic Design Circular No. 4 Design of

Roadside Drainage Channels. Criteria for minimum slope, maximum velocity, freeboard, etc.

reference the ADOT Project Design Guidelines and the Design Procedures Manual mentioned

earlier in this report. The Manning Equation is used to analyze ditch hydraulics.

Calculations for storm drain, catch basin, gutter and channel flow are contained in Appendix

F. These calculations are done in part by hand and in part by computer. ADOT's CB 2

computer program which is based on HEC 12 was used extensively in gutter and catch basin

hydraulics. Each basic operation in CB 2 used in this report has been verified by hand for

correlation with HEC 12. A spread sheet has also been used to assemble and summarize input

and results of the hydraulic analysis.

-

Catch basins are sized and spaced given several considerations and criteria. Catch basins are

located at all points of vertical pavement sag and sized for 100 percent interception at

acceptable ponding depth and pavement flow spread. Roadway catch basins on grade are
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located to meet acceptable poneling depth and spread and, as mentioned in the Hydrologic

Modeling section, generally are sized for 100 percent interception. This holds true for both 10

and 50 year design frequencies. Roadway catch basins are also located at the beginning of

transitions to pavement rollover and at intersections and gore areas.

Catch basins for roadside drainage ditches and open landscaped areas are located in

conjunction with roadway catch basin and storm drain lateral locations and where physical

constraints dictate. Consideration is also given to location in order to limit flow rates and

velocities in roadside ditches, and thus limit erosion and scour. Clogging factors for catch

basins are taken from the Arizona Statewide Management Program, Project Design Guidelines.

Hydraulic grade line analysis is performed for all storm drain trunklines and major laterals for

Unit 1 and Unit 2 and for the 1-10 trunkline using ultimate condition flow rates. This analysis

is based on a 50-year return frequency. The procedure is essentially that presented in ADOT's

Hydrologic and Hydraulic Training Session, Section F. Calculation sheets along with an

explanation of assumptions are contained in Appendix E.

28



I

I
I
I
I
I
I

•
I
I
I
I
I
I
I,
I

6. PROPOSED DRAINAGE IMPROVEMENTS

6A. General Discussion

In the proposed design, the general drainage concepts are as follows:

Collect all drainage from ADOT right of way, detain it and bleed it off at

controlled rates to acceptable existing facilities downstream.

Convey irrigation flows of the Western and Highline Canals across ADOT right

of way and eliminate existing ADOT drainage discharge to these canals.

• Plan for future discharge from ultimate roadway improvements including future

median paving and lane widening along 1·10 between Baseline Road and

Guadalupe Road and future SR 360 roadway improvements to 5 lanes in each

direction.

Mitigate impacts of proposed roadway improvements on existing drainage and

retention facilities of adjacent commercial and residential development.

• Minimize the impacts ofproposed roadway improvements on existing delineated

floodplains.

Design new roadway improvements to meet current ADOT and FHWA drainage

standards.

Evaluate existing drainage facilities using current ADOT and FHWA drainage

standards and retrofit where appropriate.
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Consider phasing of proposed improvements and the requirements for interim

drainage facilities to temporarily handle certain drainage until the next phase

of construction.

Design an economical, functional and safe drainage system.

The drainage system will include a new storm drain line and laterals for 1-10. The trunkline

will run along the east side ofI-10. At the upstream end, it begins just south of the westbound

Baseline Road off-ramp. It discharges to the proposed Detention Basin 1 on the west side of

1-10 immediately south of the Western Canal. The trunkline ranges in size from 42 inch

diameter at its upstream end to 66 inch diameter at Detention Basin 1. It will be constructed

with Unit 1. Laterals are generally 24 inch in diameter. Catch basins will be located along the

way to remove drainage from the pavement and to intercept drainage that normally discharges

to the Highline and Western Canals. The 1-10 storm drain system is designed to convey

ultimate condition flow rates.

Discharge from Detention Basin 1 will pass under the Western Canal at a much reduced flow

rate to Detention Basins 2A and 2B which are located in the infield area on the west side of 1

10 main lanes south of Southern Avenue. Detention Basin 2B will also receive pumped

discharge from the Southern Avenue depressed section. Drainage from the Southern Avenue

depressed section is covered in more detail later in this report.

Drainage from the area north of the Western Canal from Priest Drive to 1-10 including part of

SR 360 will drain to Detention Basins 3A, and 3B located in the infield areas east ofI-10 main

30



I

~
I
I
I
I
I
I

-.
I
I
I
I
I
I
I
I'
I

lanes south of Southern Avenue. Combined discharge from the 1-10 and SR 360 drainage

systems south of Southern Avenue and west of Priest Drive is limited to 15 cfs. This flow will

travel north via a 24 inch diameter storm drain pipe to the existing storm drain and detention

basin system designed by DMJM. The ultimate outfall for this drainage will be the Tempe

Drain which was mentioned earlier. Detention and detention bleedoff are covered in more

detail in the following section.

Drainage on SR 360 east ofPriest Drive will continue to drain east to the existing pump station

at Kyrene Road. A new storm drain trunkline will be constructed along the south side of the

main lanes. It will receive drainage from roadway main lane improvements designed by

Stanley Consultants as well as drainage from the Priest Drive on and off ramps designed by

Parsons, Brinckerhoff, Quade and Douglas. However, the new trunkline will tie into the

existing trunkline running in the median just east of Hardy Drive. The existing trunkline has

inadequate capacity under current design standards and, as mentioned previously, the pump

station at Kyrene Road is also inadequate. Upgrading of these aspects of SR 360 drainage are

beyond the current scope of work and will be done at a future date by ADOT.

Baseline Road and Priest Drive introduce cross drainage to 1·10 and SR 360 respectively. The

areas contributing to this cross drainage were not analyzed in detail for this report. The offsite

area contributing to Baseline Road is relatively small. New catch basins to be installed in

Baseline are designed, using ADOT criteria, to intercept only the amount ofdrainage produced

by those areas improved under Unit 1 and Unit 2 plans. However, since the catch basins are

not selective of contributing area, they will intercept all drainage, both onsite and offsite, up
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to a certain capacity. Cross drainage in excess of this will continue flowing east in Baseline

Road.

Priest Drive potentially receives drainage from several hundred acres extending south past

Baseline Road. The existing storm drain in Priest Drive will only handle minor storms. The

City ofTempe will not permit the addition ofany new catch basins to the existing storm drain.

Because of the limited improvements proposed in Priest Drive under Unit 1 and 2 plans, the

overall improvement ofdrainage in the area due to I-lO/SR 360 construction and because of the

lack of viable outfall, the City of Tempe has agreed to allow Priest Drive improvements to

simply drain north much as it does now.

6B. Detention Basins

Essentially, SR 360 west of Priest Drive and all ofl-lO within the project area including the

Southern Avenue depressed section, will drain to a new system of detention basins around and

within the I-lO/Superstition interchange. Currently, there is no significant stormwater

detention for this area of the project. Refer to Appendix H for a Unit 1 - Unit 2 schematic of

I-lO/SR 360 TI detention basins showing their location and flow routing. SR 360 from about

Priest Drive to the east will drain to the existing Kyrene pump station and detention basin

much the same as it does now.

Construction sequencing will result in some temporary aspects to the specific Unit 1 and Unit

2 detention design in and around the I-lO/Superstition traffic interchange. A brief summary

of these aspects follows:
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• Detention Basin 1 in Unit 1 will be overexcavated for earthwork borrow during

Unit 1 construction and filled partially back in during Unit 2 for earthwork

disposal.

• Detention Basins 2A and 2B in Unit 1 are separated by exiting Ramp W-S. In

Unit 2, Ramp W-S is removed and Basin 2B is reconfigured. Basin 2A is also

reconfigured and Basins 2A and 2B remain separated, only the separation is

created by Eastbound T-4.

• Detention Basin 3C in Unit 1 will discharge to the existing ditch along the east

side of existing Ramp WoN and 1-10 main lanes much the same as it does now.

In Unit 2, this basin is combined with Basin 3B and reconfigured to form a

revised Basin 3B. This revised basin will discharge under 1-10 main lanes to

Basin 2A in Unit 2.

Essentially, drainage from the entire project area will be detained in basins and bled off at

controlled rates. The basis for design of stormwater detention facilities is the 50 yr.. 6 hr.

rainfall of2.95 inches. The 50-year, 6-hour high water elevation in TI detention basins will be-----
no higher than the adjacent roadway subgrade elevation in final Unit 2 construction. Proposed

detention basins in and around the I-la/Superstition TI will be checked for 100 yr.-6 hr.

freeboard capacity to ensure there will be no breakouts or overtopping of undesirable

consequence.
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Appendix H contains a preliminary schematic of the proposed detention basin layout, routing

and stage-discharge-volume characteristics for detention around and within the I

la/Superstition TI. Generally, basins will be designed with side slopes of 4H:1 V and range in

depth from about a foot to over 10 feet. The existing detention basin on the north side of

Southern Avenue east ofI-I0 will remain essentially as it is now.

Detention Basins I and 3A in Unit 1 will require pumps to discharge their water until Unit 2

is constructed. With Unit 2 construction, all detention basin bleedoffwill be accomplished by

gravity pipe system. Interim pumps in Unit I will be provided by the construction contractor

under special provision in the contract documents. Pumping will be coordinated with ADOT.

The Kyrene detention basin is jointly used by ADOT and the City ofTempe. Discharging into

the basin are 2 pipes, 48 inches and 90 inches in diameter. The 48 inch pipe discharges only

pumped drainage from ADOT right-of-way. The contributing area consists of SR 360 from

about Priest Drive to just east of Mill Avenue. The 90 inch line discharges pumped drainage

from the SR 360 depressed interchanges at Rural, McClintock and Price Roads as well as

gravity discharge from four City of Tempe storm drains located between Kyrene and Price

Roads.

According to previous drainage reports prepared by DMJM, the present capacity of the Kyrene

basin is 241 acre feet at a high water elevation of1170.5. The DMJM report estimates a total

contributing area of 2244 acres to the Kyrene basin. Of this total area, only about 189 acres,

(or a little over 8%), is ADOT right-of-way. This right-of-way was estimated to produce a little
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over 11 % ofthe total runoffvolume. In terms of the present capacity of the Kyrene basin, this

equates to about 27 acre feet out of the total 241 acre feet.

It is unclear what storm criteria was used to design the present detention basin. Based on

DMJM's estimated contributing areas and curve number rainfall losses, we estimate the

present basin capacity of 241 acre feet equates to about 2.58 inches of rainfall over the

contributing area. This is almost but not quite the 50-year, 6-hour rainfall of 2.95 inches.

Roadway improvements proposed in the I-10/SuperstitionlBaseline project will result in an

increase in runoff volume contributing to the Kyrene Detention Basin. This is due to an

increase of both impervious surface and contributing drainage area. The increase in volume

is estimated at 2.18 acre feet. Calculations for this volume estimate are contained in

AppendixH.

DMJM, in their 1986 addendum to the 1-10 Corridor Study drainage report, estimated that

future roadway improvements would create an additional 84,400 cubic feet (or 1.94 acre feet)

of runoff that would need to be held in the Kyrene Basin. They estimated that this would

result in a rise of 0.12 feet above the basin's design water surface of 1170.5 and reduce the 1

foot of design freeboard to 0.88 feet. This increase was not considered significant and it was

suggested that an expansion of the basin volume may not be warranted.

An extensive search was conducted by Stanley Consultants to find any kind of

intergovernmental or joint use agreement governing use of the Kyrene Basin. This search

included ADOT, the City of Tempe and the Flood Control District of Maricopa County. No
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The analysis indicates that hydraulic grade line rises above proposed finished grade at DMJM

Manhole #'s 130, 131, 132 and 133. This condition occurs primarily because of the local

contributing area with the assumption offuture CD lanes and 50-year storm. The addition of

TI basin bleedoffhas relatively little impact on hydraulic grades. Since nearly all of the runoff

peak is produced from local areas with short response times, excessive hydraulic grade will be

relatively short in duration. Nearly all of the TI basin evacuation time will occur when there

is no concurrent local flow north of Southern Avenue.

The analysis also indicates that the hydraulic grade line potentially rises above the new surface

inlet grate at the west end of the existing Southern Avenue basin. This is only for a short

duration and the hydraulic grade is lower than the basin overflow elevation.

The hydraulic grade line analysis also indicates the potential for surcharge affect on the TI

basin discharge system since the hydraulic grade will be higher than the bottom of the lowest

basins. This is caused by short duration local inflow downstream of the TI basins. During

downstream concurrent flow, TI basin discharge may be inhibited. However, the lowest TI

basins are designed to hold the entire contributing volume while the surcharge is occurring.

After concurrent downstream flow recedes, the TI basins will discharge freely.

The 24-inch diameter storm drain discharge pipe from Detention Basin 2B is modeled in HEC

1 assuming inlet control using the Bureau ofPublic Roads headwater depth nomograph, Chart

2. At a depth of 2 feet, which is equal to the pipe diameter, the inlet capacity is about 13 cfs.

This also corresponds to the friction slope of the pipe just flowing full assuming outlet control.

The hydraulic grade line used in design of the discharge pipe connecting to DMJM Manhole
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documents were found. On the basis of volume estimated by both Stanley Consultants and

DMJM, it is evident that impacts of proposed construction on the Kyrene Basin are minimal.

It was mutually agreed between ADOT, the City of Tempe and Stanley Consultants that no

modifications are warranted at this time, either physical or operational.

6C. Detention B1eedotr

There will be two primary discharge locations from the I-IO/Superstition project; one from the

existing Kyrene Detention Basin and the other from proposed basins at the I-IO/Superstition

TI. The Kyrene discharge will continue as it has in the past. The slight increase in ponding

volume and water surface in the Kyrene Basin due to proposed SR 360 improvements is not,

in itself, significant enough to warrant any change in design or operation as just discussed.

Discharge from the proposed TI basins will be in accordance with the Tempe Drain IGA and

previous drainage reports prepared by DMJM. The maximum discharge assumed by DMJM

from the proposed TI basins to their Detention Basin "E" at Bell Butte is 10 cfs for a lO-year

storm and 15 cfs for a 50-year storm. These assumed inflows were added by DMJM to the local

flow contributing to Basin "E" and routed through the rest oftheir HEC-l model to the Tempe

Drain. This model shows that the 93 cfs inflow limitation to the Tempe Drain is not exceeded.

As mentioned previously, the Tempe Drain IGA does not associate the 93 cfs inflow limitation

with any specific return frequency or duration. DMJM's design storm has a 50-year frequency

and 90 minute duration. This appears to be acceptable to all concerned so we have adopted the

50-year, 15 cfs limitation from DMJM as our 50-year discharge limit. The fact that the Stanley

Consultant's 50-year storm has a 6-hour duration should be of no consequence to DMJM's
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HEC-1 model because DMJM entered the assumed 15 cfs into their model as a constant from

beginning to end of a 36 hour period. We treat it as an absolute maximum peak regardless of

when it occurs and what duration the storm is. Hydraulically and hydrologically speaking, the

DMJM HEC-1 model makes no assumption as to how the TI basin discharge gets to Basin "E".

Flow contributed by catch basins to be constructed north of Southern Avenue under Stanley

Consultants' plans are not included in the 15 efs discharge limitations. This contributing area

is already included in the DMJM model.

The means by which the TI basin discharge is conveyed from its outlet to Basin "E" requires,

amongother things, consideration ofalignment, utility conflicts, future roadway improvements,

maintenance, right of way, local drainage and hydraulics. Discharge from the TI basins will

be conveyed by a new 24" diameter concrete pipe under Southern Avenue east of 1-10 then

north along existing 1-10 westbound main lanes where it will connect to DMJM's existing

Manhole #135. This new storm drain will be constructed in Unit 1. A preliminary plan and

profile for this is illustrated in Appendix J. It is hydraulically very similar to the actual design.

DMJM Manhole #135 is at the upper end of the existing storm drain trunkline which picks

up 1-10 drainage between Southern Avenue and Bell Butte and discharges to Basin "E". It

increases in size from 24 inch diameter at Manhole #135 to 60 inch diameter at Basin "E". It

has been hyw:aulically sized to convey a 10-year storm from the area it drains. This area

includes provision for future CD lanes on either side of 1-10 from Southern Avenue to Bell

Butte.
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Presently, the existing DMJM tr'llnkline is located just east of the existing travel lanes and

shoulder of westbound 1-10. However, this storm drain is aligned under one of the future

westbound CD travel lanes. This situation will require some consideration when the ultimate

CD lanes are constructed since maintenance access will be affected by traffic. For now, the

proposed bleedoff of TI basins utilizing the existing DMJM trunkline is the most economical

solution.

There are a number ofutility crossings in the proposed alignment from the TI basins to DMJM

Manhole #135. These include telephone, natural gas, sewer, and water. Pothole surveys have

been done at crossing points to minimize conflicts. The proposed alignment will also

necessitate crossing of Southern Avenue. This will occur about 400 feet east of the 1-10

centerline.

The existing 24 to 30 inch diameter culvert pipe under Southern Avenue east of the new line

will continue to function much the same as it currently does. The current flow rate at this

culvert will be reduced with construction ofUnit 1 and further reduced in Unit 2. The existing

detention basin along the north side of Southern Avenue will remain as is. However, in

addition to the existing 16 inch outlet pipe at its east end, there will be a new surface grate

inlet at its west end to allow flows to enter the 1·10 24" storm drain constructed in Unit 1. This

new grate inlet...will be about a halffoot lower in elevation than the existing 16 inch outlet pipe

at the east end ofthe basin. This inlet grate will be blocked off until Unit 2 is constructed.

The possible concurrence in flows within the DMJM trunkline between the local contributing

area and the bleedofffrom the proposed TI basins has also been considered. Stanley HEC-1

38



I

I
I
I
I
I
I

•
I
I
I
I
I
I
I

"I

models 50 Unit 1 and 50 Unit 2 for the proposed 1-10 drainage system include the local flows

contributing to the existing DMJM tnmkljne. Local flow rates are based on original DMJM

ultimate condition area, time ofconcentration and runoffcoefficients. The analysis was based

on a 50-year, 6-hour storm.

Although the maximum bleedoff from proposed Tl basins is 15 efs, it is estimated that this

will add no more than about 8 efs to local flows because of the different timing of hydrograph

peaks. The greatest relative concurrence is at DMJM Manhole #135 where the 50-year

ultimate condition local peak is about 8 efs. With the concurrent TI basin bleedoff, the peak

at Manhole #135 would be about 16 efs. At DMJM Basin "E", the ultimate condition 50-year

6-hour storm is about 200 efs. Therefore, an addition of concurrent flow is almost negligible.

A preliminary hydraulic grade line was estimated for the entire length ofthe bleedoffline based

on the following assumptions:

• 50-year, 6-hour design storm

• Starting 50-year water surface in DMJM Basin "E" is 1148.98 based on the

DMJM revised addendum to their original drainage report.

• Flow rates reflect ultimate condition contributing lower area plus ultimate

condition bleedofffrom proposed TI basins.

• Existing pipe profile is from DMJM design plans since as-builts of the trunkline

are not yet available.
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#135 assumes a maximum flow rate of15 cfs and no concurrence of flow with local tributary

areas north of Southern Avenue. With these assumptions, HEC-1 hydrograph modeling

indicates that the maximum discharge of the combined I-10/Superstition drainage and

detention system does not exceed 15 cfs in the 50-year, 6-hour storm for Unit 1, Unit 2 or the

ultimate condition.

Estimation of the time to bleed off detained runoff is included in Appendix J. The estimate

assumes an average pipe discharge of 7.5 cfs for the total required detention volume plus an

infiltration/percolation rate of 0.50 cfs per wetted detention basin acre. The wetted acreage

assumes Detention Basin 2B only which has a bottom area of about 3.8 acres. This analysis

indicates that detention bleedoffwill be accomplished in less than 36 hours.

6D. Southern Avenue Depressed Section

Southern Avenue passes under 1-10 in a depressed section as mentioned in the introduction.

Runofffrom Southern Avenue drains to a low point in the roadway profile via gutter and storm

drain where it is picked up by pump system.

Drainage from 1-10 right-of-way south ofSouthern Avenue also drains to the depressed section

as described in the Existing Drainage section. This drainage was not anticipated in the original

design. Drainage pumped from the Southern Avenue depression discharges to the Western

Canal via 24-inch diameter reinforced concrete pipe. A concrete weir structure near the canal

prevents canal water from backflowinginto the discharge pipe. This discharge is under license

by the Salt River Project(SRP License to Use Project Right-of-Way, C.S.R. No. 95195-6, License

No. 15191, March 10, 1966).
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The vertical difference between the normal water surface in the Western Canal (approx.

elevation 1179.3) and the lowest pump switch-offelevation (1141.15)is a little over 38 feet. The

water remaining in the 24 inch discharge pipe after pump switch-off is bled through a 2 inch

diameter pipe to a concrete box just south ofSouthern Avenue. This box is drained by a gravity

8 inch diameter AC pipe west to an existing buried SRP irrigation line.

A visual inspection of the pump house, inlet, pump and discharge system indicates that

construction of the pump station was essentially as originally designed. A few modifications

have been made which will be addressed later in this section.

Existing roadway and drainage improvements were constructed in the mid-1960's under

criteria which differs slightly from today's standards. The basic drainage design was as follows:

drainage area 3.8 acres

impervious all

storm frequency 25 years

collection time less than 5 minutes

intensity, 10 minute 4.6 inches per hour

Phoenix formula Q=0.9 (4.6 - 0.2)

= 3.96 cfg/acre

total flow 3.96 cfslacre x 3.8 acres

= 15.05 cfs

two pumps @ 3500 gpm = 15.6 cfs
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The above information was taken from sheet 1 of 9, Southern Avenue Pump House Plans,

Project Number 1-10-3 (51) dated December 15,1965. Design criteria for allowable pavement

flow spread was not included on this plan. The total contributing area of 3.8 acres is

apparently only for Southern Avenue right-of-way and does not consider any area from 1-10.

The 1-10 drainage was added in later improvements, apparently without consideration to

Southern Avenue pump station capacity. Despite this, according to ADOT District

Maintenance, the existing pump station has a satisfactory performance record.

There are two identical pumps which discharge drainage from the Southern Avenue depression.

They operate in overlapping parallel. According to original design, pump #1 turns on at

elevation 1143.65 and offat elevation 1141.15. Pump #2 turns on at elevation 1146.15 and off

at elevation 1143.15. The original float and float rod switch system has been replaced by a

pressure switch system.

On May 14, 1991, a flow test was conducted on the pump station. The return valve on the #1

pump was opened and the sump pit was allowed to fill with dead storage water from the 24

inch discharge line until pump #1 turned on. The pump was allowed to warm up and run

several minutes, then the valve was closed. The tum on and turn off elevations observed

appeared to be very close to original design elevations and the pump operation appeared

satisfactory. No apparent cavitation occurred. ADOTmaintenance personnel present indicated

the pumps had both recently been serviced and tested. Based on this information, it was

considered unnecessary to test pump #2.
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Immediately following the flow test, a continuity test was made on the 24 inch discharge line

because it was thought by ADOT maintenance personnel that it no longer discharged to the

Western Canal. A tanker truck pumped water into the pump side of the weir box near the

Western Canal while an observer watched for it to flow from the 2 inch bleedoff line near

Southern Avenue. The water did arrive confirming that the 24" line is still connected as

originally designed.

Each of the 2 pumps is manifolded to the 24 inch discharge line by a short section of12 inch

diameter steel or cast iron pipe. The pumps are driven by natural gas engines. According to

Gilbert Pump and Equipment, the original installer, the pumps were Fairbanks-Morse Model

#C-K2K2030497 2-stage pumps, each rated at 3500 gpm at 48 feet total dynamic head. A

performance curve was acquired from the manufacturer and is included in Appendix K.

However, the target duty point of 48' @ 3,500 gpm does not fallon the curve and we have been

informed (by Gilbert) that propeller alterations were utilized to match the specific duty point.

In addition, according to ADOT maintenance personnel, the original pumps were replaced

several years ago by new pumps. The manufacturer was Cascade. The installer was not

Gilbert Pump but a different company which is no longer in business. No record is available

of the particular Cascade model or serial number. However, ADOT maintenance and Gilbert

Pump both agreed that the replacement pumps would have been selected with performance

characteristics as close as possible to the original design. The result of all this is that we do

not have a specific performance curve for the existing pumps at Southern Avenue.
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The ultimate roadway and drainage improvements will bring about two major changes in

Southern Avenue drainage. First, pump discharge to the Western Canal will no longer be

licensed by SRP. Discharge will instead be directed to the proposed Detention Basin 2B

immediately south of Southern Avenue. This will result in a reduction in total dynamic head

since the pipe will be much shorter and have less rise. The reduction in vertical lift will be on

the order oflO feet.

The second change will be a reduction in the contributing drainage area. The areas south of

Southern Avenue will no longer contribute and in the ultimate condition, there will be a

number of additional ramp and CD road bridge structures over Southern that will intercept

rainfall and carry it north. In the ultimate condition, the total contributing area will be on the

order of 3.8 acres which returns to the original design. Under current criteria and ultimate

roadway improvements, this area produces a 50 year flow rate of 20.4 cfs. This is about 30%

greater than the original design of15.6 cfs.

The existing roadway section and storm drain system was analyzed for flow spread,

interception capacity and hydraulic grade line for the ultimate condition under current ADOT

criteria. The analysis indicates that allowable flow spread will be exceeded at the lowest point

in the depressed section. This can be remedied by increasing the capacity ofthe four outermost

catch basins (concentration points 1, 2, 3 & 4) so that they have 100% intercept. This can be

accomplished by the addition of slotted drain upstream of each of the four catch basins. The

roadway and collection system would then meet current ADOT'drainage criteria.
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Roadway ponding was also analyzed assuming ultimate condition contributing drainage and

complete pump failure to see what the ponding depth would be and whether the pump house

machine floor would be flooded. The analysis indicates a depth of ponding of about 2.5 feet

above the low point in Southern Avenue which is well below the pump house machine floor.

Hydraulic analysis of the pump station and revised discharge system based on preliminary

schematic are included in Appendix K System head curves illustrating the system operating

range, for the revised piping conditions, overlayed with the pump performance curves for the

original Fairbanks-Morse and ADOT standard pumps are shown for analysis.

The methodology used to determine the system head curves shown include calculation ofTotal

System Dynamic Headloss (TDH). The TDH is estimated by determining the total equivalent

pipe length and assigning a roughness coefficient to that length representative of the pipe's

interior condition. The total equivalent length ofpipe includes the straight reaches ofpipe plus

the equivalent pipe length for each fitting detailed (Le. valves, elbows, etc.). Roughness

coefficients usually fall within a range of values, especially when 30 year old steel or cast iron

pipe is considered. Therefore, end values defined by the range chosen (83-120 steel pipe) were

investigated prior to plotting the system head curve shown. Results ofour preliminary analysis

indicates that the capacity of the pump station system under both existing and proposed

conditions is de-ficient for the ultimate 50-year inflow rate of 20.4 cfs.

Results of our preliminary analysis indicate that because of a reduction in TDH, the capacity

of the pump station under proposed conditions is slightly greater than the original design flow

of3500 GPM for each pump. However, the total discharge capacity even under ideal conditions
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is about 18.5 cfs. This is less than the ultimate 50 year inflow of 20.4 cfs. Ideal conditions

involve alternations to the proposed discharge system that would minimize head loss. These

alterations include up-sizing the discharge lines or, perhaps, eliminating the manifold and

giving each pump its own separate line.

Also, with the drop in TDH, the operating efficiency ofthe existing pumps will drop from about

80% to about 60%. Although the pumps will continue to operate, this is not an ideal design

condition and the reduction in efficiency may result in excessive wear and shorter life. We do

not expect a problem in cavitation to develop with the reduction in TDH under the proposed

condition with the existing pumps.

After review and consideration by ADOT, the following changes to the Southern Avenue

collection, pump station and discharge systems will be made.

• Slotted drain will be added to the upstream and of each of the four outermost

catch basins in Southern Avenue to reduce flow spread at the low point.

• The existing 24-inch discharge manifold will be removed (in addition to the

discharge line and weir box) and each of the two 12-inch discharge pipes will be

extended individually to a new concrete discharge structure at Detention Basin

2B. The revised discharge scheme will bring the system to near current

standards.
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A copy of the detail sheet covering the changes to the pump discharge is included in

Appendix K In addition to these changes, the existing surface inlet draining the infield area

just south of Southern Avenue will be removed and the existing 18 inch diameter pipe it feeds

will be plugged.

6E. Western and Higbline Canals

The Western and Highline Canals traverse the project area as mentioned in the introduction.

They follow essentially parallel to contours and have very flat longitudinal grades. The banks

of the Western Canal are elevated above adjacent grade by about 1 to 2 feet. The banks of the

Highline Canal are essentially at grade. These canals are owned and operated by the Salt

River Project (SRP). With the exception of scheduled annual maintenance dry-ups, these

canals flow year round.

Generally, poneling of runoff occurs along the canals when banks are elevated above grade.

This condition has been mapped by the Federal Emergency Management Agency (FEMA) on

the Flood Insurance Rate Map for Maricopa County and Incorporated Areas. Figure 5 shows

these areas. They are designated as flood insurance Zone "A". According to the City ofTempe,

they are established on an approximate basis assuming a maximum water surface equal to the

highest adjacent canal bank elevation. The ponding limits, then, are a horizontal projection

of this elevation. There is no flow velocity associated with these zones.

Proposed roadway improvements will encroach into the Western Canal flood zone on both sides

ofI-10. This encroachment will displace a portion ofthe existing storage volume in these zones

but will not increase the ponding water surface for two basic reasons. First, the assumed
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existing water surface, as stated above, is tied to canal bank elevation and not to storage

volume. Second, with 'proposed 1-10 drainage improvements, runoff will no longer discharge

from ADOT right-of-way to these flood zones but will discharge to proposed detention basins.

The displacement in volume from encroachment is more than compensated by a reduction in

contributing runoff based on the calculations which immediately follow this section.

Proposed roadway improvements will not encroach into any Highline Canal flood zones.

Although the flood insurance map shows a flood zone extending within the right-of-way, a

review ofexisting topography indicates that ponding is not possible there. We consider this to

be an error in flood zone mapping.

Proposed roadway improvements will require an extension of the existing box culvert for the

Western Canal. It's present length is about 385 feet. Ultimately, it will need to be extended

about 350 feet to the west and about 100 feet to the east to accommodate new ramps and CD

lanes. In addition, a bridge structure will be constructed to carry Ramp N-E across the canal.

The west culvert extension may require a temporary canal diversion since the associated

construction may take longer than the annual dry-up.

The existing maintenance road along the north side of the canal will elip under Ramp N-E with

an equipment underpas.s. Drainage of this underpass will be handled by pump with automatic

controls. Discharge will drain to the new ADOT storm drain system with outfall to TI

Detention Basin 3B.
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Preliminary hydraulic analysis for the Western Canal culvert extension was performed in

January 1991 by Stanley Consultants and submitted to ADOT and SRP for review. SRP will

do the final hydraulic analysis, final design and construction plans and the construction itself

with SRP crews under agreement with ADOT. Construction may include a new trash rack

upstream of the east culvert extension and a maintenance vehicle turn around area.

The existing Highline Canal culvert under 1-10 will also be extended. The extension will be on

both sides of 1-10 out to the existing right-of-way alignment. This amounts to a distance of

about 60 feet on the west side and about 40 feet on the east side. Plans and construction are

being handled by SRP.

Drainage from 1-10 right-of-way which presently discharges into the Highline Canal will be

eliminated. The existing median drain into the culvert will be blocked off and all future

drainage will be picked up by storm drain lateral and delivered to the proposed storm drain

trunkline running along the east side orI-IO.

As of this writing, design plans and hydraulic analysis for canal culvert extensions have not

been completed by SRP. When complete, these plans will be reviewed by ADOT and Stanley

Consultants.

Special coordination will be required for the proposed storm drains where they pass under the

Western and Highline Canals and proposed culvert extensions. Size and grade for the

trunkline is shown on the plans and these plans have been transmitted to SRP.
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Proposed canal construction is potentially exposed to local runoff during construction. As

mentioned, this construction is outside of the Stanley Consultant's Unit 1 and U~it 2 scope.

We recommend that temporary measures be considered to protect against local runoff during
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6F. Roadside Ditches

Roadside ditches are found throughout the project area. Their basic function is to collect drainage

and direct it to a catch basin, detention basin or some other appropriate outfall. In areas where the

roadway section is at or above grade, these ditches are typically situated just inside the right-of-way.

They are intended to contain runoff generated by ADOT right-of-way and prevent discharge of onsite

flows to adjacent properties. On portions of SR-360 where the roadway is depressed below grade.

ditches are found along the top of proposed retaining walls. They prevent runoff generated by

landscaped slopes above them from cascading uncontrolled over the retaining wall.

There is no specific design frequency for these ditches. Generally they are a product of design

judgement and the surrounding physical slope and grade constraints. They are reflected on cross

sections, typically at 100 foot stations, and on plan sheets which typically include flow line elevations.

Hydraulically, their design is covered in Appendix F. This appendix contains typical hydraulic sections

used in ditch design. Typically, ditch sections have either a ltV" bottom or a flat bottom with 4 to 1

side slopes. All ditches have earth sides and bottom.

Hydraulically, the most significant roadside ditches occur along either side of 1-10 south of the

Baseline Road on/off ramps. Here, there is no curb and gutter along the main travel lanes so

drainage is free to sheet flow directly off the pavement and shoulder. Drainage flows from south to

north. At somewhat regular intervals, drainage from the west side will pass under 1-10 via exiting

cross culvert. The new storm drain trunkline along 1-10 begins at a point about 2000 feet south of

Baseline Road where the first catch basin inlets will pick up ditch flow generated by 1-10 right-of-way

to the south.
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The drainage ditch located along the east side of 1-10 between the 1-101 SR-360 11 and Baseline

Road will intercept drainage from the landscaped embankment along the roadway as well as any

overflow from the roadway section during the 100-year storm. This drainage is directed to the 11

detention basins. Drainage from elevated SR-360 between the I-10/SR-360 11 and Priest Drive will

be picked up by catch basin and directed to roadside ditches on both the north and south sides. The

south side ditch will discharge to TI Detention Basin 3B. The north side ditch will discharge to

Southern Avenue in Unit 1 much as it does currently. In Unit 2, it will discharge to 11 Detention

Basin 2B.

6G. Fairmont Commerce Center and South Mountain Corporate Center

At ADOT's request, Stanley Consultants reviewed and evaluated the impacts of proposed freeway

construction specifically on two existing commercial developments. Related correspondence and

exhibits are included in Appendix L. This information has been reviewed by ADOT. Review

comments have been reflected on final design plans.

6H. Cross Drainage

Stormwater cross drainage will occur at the Western and Highline Canals, at Baseline Road and at

Priest Drive. Cross drainage at the canals occurs when storm runoff enters the canal and is carried

with the irrigation water. This is a rather unavoidable occurrence with the amount of stormwater

flow passing under the roadway limited because canal culverts are designed for irrigation flows only.

Baseline Road presently receives drainage from the area to its south. This includes some offsite

contributing area west of 1-10. Baseline Road cross drains from west to east under 1-10. Proposed

catch basin inlets in Baseline Road have been designed based on a contributing area consisting of the
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1-10 right-of-way limits where they cross Baseline Road and do not consider the offsite area.

Although these proposed catch basins, by virtue of their location and design, will also tend to receive

offsite as well as onsite flows, some flow-by is likely to occur in larger storms. This flow-by will

continue on to the east. Flow-by will be significantly less after construction than it currently is due

to larger and more numerous catch basins. This will improve drainage downstream of the project.

Priest Drive presently receives offsite drainage from a potentially large contributing area to the south

of SR-360. Some of this drainage is from Baseline Road. The existing storm drain in Priest Drive

is overtaxed according to the City of Tempe. Tempe will not permit any new connections or

additional drainage to the Priest Drive storm drain. Due to vertical constraints and utility conflicts,

it is not feasible to convey drainage from Priest Drive to freeway drainage facilities.

With the proposed SR-360 improvements, the amount of drainage contributing to Priest Drive from

freeway right-of-way will be significantly reduced. This is intended to compensate for not providing

catch basins in Priest Drive for runoff generated within the freeway right-of-way.
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Watershed Work Plan - Guadalupe Watershed, Flood Control District of Maricopa County
and East Maricopa Soil Conservation District, January 1971.

Hec 1 Flood Hydrograph Package, U.S. Army Corps of Engineers, Hydrologic Engineering
Center, Version 4.0, September 1990.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Hydraulic Design Series No.4, Design of Roadside Drainage Channels, Bureau of Public
Roads, May 1965.

Hydraulic Design Series No.5, Hydraulic Design of Highway Culverts, Federal Highway
Administration.

Hydraulic Engineering Circular No. 12, Drainage of Highway Pavements, Federal Highway
Administration, March 1984.

Hydraulic Engineering Circular No. 14, Hydraulic Design of Energy Dissipators for Culverts
and Channels, Federal Highway Administration.

Hydraulic Engineering Circular No. 15, Design of Stable Channels With Flexible Linings,
Federal Highway Administration.

Manual for Highway Storm Water Pumping Stations Volumes 1 and 2, Federal Highway
Administration, 1982.

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

Flood Insurance Rate Map for Maricopa County and Incorporated Areas, Panels
04013C2165D and 04013C2630D, September 29, 1989.

Geotechnical Report for I-10/Superstition!Baseline project prepared by Thomas-Hartig &
Associates, dated November 15, 1990.

Final Drainage Report Volume 11,1-10 Corridor Study 40th Street to Baseline Road, DMJM
in association with Jack E. Leisch & Associates, March 1985.

Final Drainage Report Volumes I and II, I-10/44th Street-Superstition 11, I-10/40th Street
Southern Avenue, DMJM April 1990 and Addendum to Final Drainage Report, November
1990, Revised February 1991.

Drainage Report, 1-10 Corridor Study 40th Street to Baseline Road, DMJM in association
with Jack E. Leisch & Associates, June 1986, and Addendum to the Drainage Report,
October 1986.

1-10 Corridor Study, Superstition Retention/Detention Basin, DMJM, November 1987.

Initial Drainage Report, I-10/Superstition Freeway 11, I-10lBaseline Road 11, Stanley
Consultants, October 1990.

Preliminary Hydraulic Analysis Western Canal Culvert Extension, Stanley Consultants,
January 1991.
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10. CONTENT OF DESIGN STUDIES

Federal-Aid Highway Program Manual
Transmittal 374, April 24, 1984
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a.

b.

c.

Vol. 6, Ch. 7
Sec. 3, Subsec. 2

The detail of studies shall be cOI717lensurate with
the risk associated with the encroachment and
with other economic, engineering, social, or
environmental concerns.

Studies by highway agencies shall contain:

(1) the hydrologic and hydraulic data and design
computat ions,

(2) the analysis required by paragraph 9a, and

(3) for proposed direct Federal highway actions,
the reasons, when applicable, why FElWA cri
teria (44 CFR 60.3, formerly 24 CFR 1910.3)
are demonstrably inappropriate.

For en c r 0 a chme n t 10 cat ion s, pro j e c t p 1an s s hal 1
show:

(1) the magnitude, approximate probability of
exceedance and, at appropriate locat ions,
the water surface elevation associated with
the overtopping flood or the flood of paragraph
9a(1)(b), and

(2) the magnitude and water surface elevation
of the base flood, if larger than the over
topping flood.

9
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n(:::··:'~f----.---OISTi:t:
'

ON: _

December 11, 1990

SIEVE WILCOX, Project Leader
Consultant Management Services

GEORG! LOPEZ-CEPERO, Bridge Drainage Engineer-Supervisor
Structures Section

HEC-l Input
Project No. IR-10-3(311)PE
TRACS No. 10 MA 154 H 0142 02D
I-10/Superstition Freeway Traffic Inte~ebange

Uae a 6 Hr. stOJ:1D
.quare mile. Us.
1.0 .quare miles.

;
~for drainage b~.ins les8 than or equal. ~

a 24 Hr. storm for drainage be.ina large

'1
fU.e _ 2 minute tabulation interval with 181 hydrograph ord

on the IT record, • The use of the IT and PH records to
eliminate l;he need for an IN record.

fTo model the ratiOnal runoff coeficients, uae the CA 0
drainage basin on the BA record and show it to be
impervious on the LS records.

1. Use PH recorda for input of rainfall duration depth••
. fields 1 and 2 blank.

2.

3.

C·EI''ED AR.lZOHA DUAR'l'KENT or DAHSPORTATIOH . .RE I" OFFICE MEMO
. BRIDGE DRAINAGE SERVICES rr·.-.- , """AI'I)"r.'!'f rf ,....··,~.,~.~I~noN

DEC 1 2. 1990 l . '. ... i,~E
CONSULTANt MANAGUtENT

SERV\CtS

TO:

l'Rmt:

SUBJECT:

For the anal)'.i. of the storm drain system, including the detent
please have the consultant use the following methodology in regard
for the HEC-l Rainfall/Runoff modeling.

After the consultant hal had the opportunity to review these commen at we ~re
available to discuss the-.

GLC:la
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~ 3.6

DESIGN PROCEDURES MANUAL

DRAINAGE DESIGN

3.6.1 General

3.6.2 Design Process

This section provides guidelines for work and materials to be prepared in

various review phases. The Management Consultant and individual consultants

shall follow the guidelines in carrying out the design process.

It is essential that the drainage design effort progresses ahead of the roadway

design. The effect that drainage features may have on right-of-way, utilities

and roadway geometries must be established early in the design process in order

to avoid inefficient designs or costly last-minute plan modifications.

3.6-1

Drainage design will include a watershed study, hydrologic analysis, type, size

and location study, cost analysis, hydraulic design, sediment and scour

analysis, etc. All work items, from data collection in the watershed study to

hydraulic computation in final design, are considered equally important during

the process of drainage design. Drainage design will be in three stages:

conceptual design, final design, (initial, preliminary, final I, and final II)

and drainage design summary.

11/2/89
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3. Develop Existing Condition Hydrology.
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1.

2.

4.

11/2/89

DESIGN PROCEDURES MANUAL

Establish lines of communication with local and regional drainage and

flood regulation bodies.

Obtain and review past hydrology and hydraulic studies.

A. Investigate existing drainage systems, flow patterns and drainage

problems.

B. Define project limits and drainage areas contributing to points of

interest.

C. Develop hydrology, including precipitation analysis and development

of discharge-frequency curves, or establishment of hydrographs if

necessary.

D. Prepare existing Hydrology Conditions Section of Report.

Develop Concept Drainage Plan

A. Identify drainage problems, and develop conceptual drainage design

al ternatives.

B. Evaluate alternatives and recommend an acceptable alternate.

C. Modify hydrology to reflect accepted alternate.

D. Establish basic hydraulic analyses for structures at major flood way

crossings in conjunction with TS&L plans, if any.

E. Prepare concept drainage section of the report and combine with the

hydrology section to complete the Hydrology and Concept Drainage

Report.

3.6-3



The Management Consultant will review the drainage plans in accordance with the

the following checklist:

o Submit the draft Drainage Plans and an outline of the Drainage

Report for 30 percent review by the Management Consultant and ADOT.

o Prepare an initial draft of the Drainage Plans consisting of a

layout of the recommended plan, and an outline of the Drainage

Report, including descriptions of the recommended plan, supporting

calculations, and sample calculations for all drainage elements.
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DESIGN PROCEDURES MANUAL

Review and refine the selected alternate based on construction cost

and compatibility with roadway design and recommend the most

cost-effective plan.

Confirm that the construction boundary is within right-of-way

lines.

Identify conflicts with existing utilities and propose appropriate

resol u tions.

Proper sizing of drainage facilities.

Conformance with overall drain"age plan.

Compatibility with adjacent design sections.

Adequate right-of-way for the drainage facility.

Possible alternative(s) to reduce cost of the drainage facility.

Iden tification of poten tial utility conflicts.

3.6-5
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DESIGN PROCEDURES MANUAL

o Conformance with and resolution of the 30 percent review comments.

3. Final Design I (90%)

The Management Consultant will review the final draft of the drainage plans and

drainage report in accordance with the following checklist:

Work in this phase involves preparation of the final draft of the drainage

plans and drainage report for 95 percent review by the Management Consultant

and ADOT. All analyses and designs are assumed to be accepted in previous

phases. Work to be accomplished during this phase includes:

o Conformance with the design criteria.

3.6-7

Completeness, accuracy, and presentation of final design.

o Resolution of conflicts with other highways and utility

appurtenances.

o Prepare the final draft of the drainage plans to incl ude design

changes to comply with 60% review comments.

o Proper location and sizing of minor structures.

o Submit the final draft of the drainage plans and the final draft of

the Drainage Report for 95 percent review by the Management

Consultant and ADOT.

o Prepare the final draft of the Drainage Report containing items

described in Section 3.6.4.5.

o

11/2/89
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DESIGN PROCEDURES MANUAL

GENERAL CONTENTS OF THE DRAINAGE REPORT

I. INTRODUCTION

A. Project Location

B. Description of Improvements

C. Concept Plans

D. Discussion of Drainage Investigations Performed by Consultant

E. Approval of Plans by ADOT

EXHIBITS

Area Map (l" .. 2.5 miles, on 11" x 17")

II. DRAINAGE AREA AND HYDROLOGY

A. General Discussion

B. Drainage Area Characteristics

C. Hydrology as Received from Management Consultant

D. Additional Studies by Consultant

EXHIBITS

Drainage Area Map

Hydrographs

APPENDIX

Detailed Calculations and Computer Runs (separate binding)

11/2/89 3.6-9
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DESIGN PROCEDURES MANUAL

EXHIBITS

Drainage Plan

Typical Sections

Special Details

Plan of Outfall Structures

Plan of Box Culvert or Bridge Structures

Profile of Channel Showing Original Ground Surface.

Design Channel Bed. and Water Surface Elevations.

APPENDIX

Detailed Calculations

Water Surface Computation or Computer Runs

v. MAJOR STREAM CROSSING

A. General Discussion

B. Hydrology

C. Description of Structural Design

D. Hydraulics or Waterway Opening

E. Sediment Deposit and Scour Analysis

F. Bank Stabilization

G. Coordination with Local Agencies and 404 Permit Process

EXHIBITS

General Plan of Structures

Cross Sections of Watercourse

Photographs of Site

11/2/89 3.6-11
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DESIGN PROCEDURES MANUAL

3.6.5 Drainage Design Summary Report

The Management Consultant will prepare the Drainage Design Summary Report upon

completion of the construction of each roadway section as determined by ADOT.

The Drainage Design Summary Report (along with the Hydrology and Concept

Drainage Report/Plans and the Final Drainage Report/Plans) will be used by ADOT

as the historical record of drainage design. the basis for permit applications,

and as source information in the event of drainage litigation.

The purpose of the Drainage Design Summary Report is to reference all drainage

design documents and activities leading up to construction and to document all

drainage design changes which occur during construction. This is necessary

because, frequently, the limits of work covered by the Hydrology and Concept

Drainage Report differ from the limits covered by the Final Drainage Report and

both may differ from the limits of final construction.
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The general contents of the Drainage Design Summary Report are listed

follow ing page. They are subject to change depending on the

requirements of the particular section under design.

~.

on the

actual

I 11/2/89 3.6-13
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PRELIMINARY FINAL I FINAL II CONSTRUCTION

Accomplish detailed Prepare Final Accomplish Final
hydrology and Drainage Plan for Drainage Plan.
hydraulic analyses final review
for all drainage (drahing of final 2 Finalize Drainage
elements. design drawings). Report.

2 Accomplish detailed
layout and design of
all drainage
elements.

2 Prepare Final Drah
Drainage Report.

3 Prepare Preliminary
Drainage Plan and
Draft Drainage
Report.

ADOT
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SECTION 102

DRAINAGE DESIGN CRITERIA/GUIDELINE

102.1 DESIGN REFERENCES

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

Revised 9/15/871-17

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.

U.S. Department of Transportation, Federal Highway
Administration, "Hydraulic Design of Highway Culverts," Hydraulic
Design Series No.5, latest edition (HDS 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. (BEC No. 14)

U.S. Department of Transportation, Federal Highway
Administration, "Design of Stable Channels with Flexible
Linings," Hydraulic Engineering Circular No. 15, latest edition.
(BEe No.• 15).

State of Arizona Department of Transportation, "Construction
Division of Highways Standard Drawings," June 1986. (AOOI'
Standards C-__.__)

State of Arizona Department of Transportation, Highways Division,
Structures Section, "Drainage Manual," Volume I, Policy,
August 1987.

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)

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

AOOI'82 •5/cnm
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102.3 PAVEMENT DESIGN

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.

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. storm frequency shall be in accordance with criteria in
Section 1. 2, Design Frequency, AWr Manual I, pages 1 and 2.

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

Frequency

10 years

10 years

10 years

10 years

10 years

Revised 9/15/871-19

Maximum Spread

Lt. shoulder width
Rt. shoulder width
plus 1/2 adjacent
traffic lane width

Lt. gutter width
plus any shoulder
width

Rt. shoulder, parking
or distress lane
width plus 1/2 adjacent
traffic lane width

Shoulder, parking or
distress lane width
plus 1/2 adjacent
traffic lane width

Gutter and/or shoulder
parking or distress
lane width

Left 2'
Right 8'

Roadway Type

Rural 4-lane
divided

Urban 4 or 6
lane divided
by raised median

4 or 6-lane
undivided

2-lane
undivided

22' or 24' ramps
(Incl. aceel. &
deeel. lane)

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.

3. Allowable ponding widths shall be as follows:

AOOT82.5/cnun
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102.5 SWRM SEWER SYSTEM

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

8. All computations are to be performed on ADOT Median Drainage

Design Sheets contained in the ADOT Manuals.

5. Hydraulic capaci ties of the standard ADOT inlets shall be

determined utilizing the general equations.

Revised 9/15/871-21

a) Grates

7. Hydraulic capacity charts have been developed for standard

MXJr median inlets and shall be used in the design.

Reference MXJr Standards C-1S.30 (Formerly C-1S.08), C-15.80

(Formerly C-15.09) and C-l5.90 (Formerly C-lS.I0).

5. Median dykes will be required 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.

The hydraulic capacity charts for these standards have the

clogging factors incorporated into them and no addi tional

reduction should be made.

6. Pave median when veloci ty is excessive and erosion is a

problem.

4. The maximum allowable ponding depth in the median shall not

exceed an elevation of 0.5 feet below the top of -the

subgrade at the edge of pavement.

4. The allowable pending width shall be in accordance wi th

criteria in Section 2.2, Pavement Design, Item 3 of part

102.3 of this section.

1. The storm sewer system shall consist of a system of inlets,

condui ts and other appurtenances which are designed to

collect and convey storm runoff from the roadways and

adjacent contributory drainage areas to an outlet.

2. storm frequency shall be in accordance with criteria in

Section 1.2, Design Frequency, ADOT Manual I, pages 1 and 2,

with the exception of underpasses or other depressed

roadways where ponded water can be remved only through a

stonn sewer system. For this exception, the stonn frequency

shall be 50 years.

3. Stonn runoff shall be calculated by the Rational Method.

6. The following factors shall be applied to grate, curb

opening and combination inlets due to clogging:

AOOI'82 •Sierran
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8. Catch Basins

(2) Continuous Grade Conditions

a) Design the storm sewer for a 50-year frequency.
10. Depressed Roadways

./ )

Revised 9/15/871-23

c) Storm Sewer Calculation Sheet - all storm sewer design

data and calculations

a) All catch basins and grates shall conform wi th NXJr

Standards, C-15.10 thru C-15.90.

b) Determdne the elevation of the 50-year hydraulic grade
line (HGL) and check to see that the HGL is at least
0.5 feet below the bottom of the inlet or grate at all

roadway inlets.

c) If the 50-year HGL elevation is less than 0.5 feet
below the elevation of the bottom of the inlet or grate
of any roadway inlet, adjust the conduit sizes or flow
line elevations as necessary to lower the HGL elevation

at that point.

a) Runoff calculation Sheet - all design data and

hydrologic calculations

b) Inlet calculations Sheet - all inlet design data and

calculations

(a) Parallel to Flow - actual length of opening •
1.5 x required, length

(b) Perpendicular to Flow - do not use

7. Urban and freeway closed drainage systems shall be designed

for reinforced concrete pipe. An 18-inch minimum pipe size

shall be used for laterals and a 24-inch minimum pipe size

shall be used for trunk lines. A hydraulic profile of the

storm sewer system shall be required to assure the system

will perform as designed. At all inlet locations the

hydraulic grade line shall be at least 0.5 feet below the

bottom of the inlet or grate.

b) 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 AIXYr standard design

forms contained in ADOT Manuals.

AIXYI'82 •S/crnm
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I
Ratio of Outlet Veloci t:(
to Natural Stream Veloclty Outlet Protection

Less than 1.5 No protection required

102.7 CliANNEL AND DITOi

102.8 EROSION CONTROL

3. paving shall be used where necessary for erosion protection.

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

Revised 9/15/87

Wire-tied rock riprap

Dumped rock riprap

Energy dissipator or
consider larger culvert

I-25

1.5 to 2.0 with outlet
velocity less than 10 fps

1.5 to 2.5 with outlet
velocity between 10 and 15
fps

Greater than 2.5 or outlet
velocity greater than 15
fps

For channels with flows having a Froude NumQer equal to
or greater than 0.86, use 0.20 x (depth + ~l2g)

No freeboard less than 1.0 footb)

a)

7. The lOa-year event shall be analyzed for potential damage to
upstream property, roadway, and channel erosion for all
crossroad culverts •

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.

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

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

1. Hydraulic design shall be in accordance with Aror manuals,
Hydraulic Engineering Circulars prepared by the Federal
Highway Admdnistration, and sound engineering practice.

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:

ADOT82.5/crnm
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I
102.11 CATI'LE AND/OR VEHICLE PASSES

1. The use of a cattle and/or vehicle pass for a drainage
structure is permissible.

The desirable maximum length for a stock pass is 250 feet.

Revised 7/15/87

SIZE

Min. 144" dia. structural
plate or min. 10' x 10' box
culvert

Min. 120" dia. structural
plate or min. 10' x 8" box
culvert

1-27

.:"

TYPE

Vehicle pass

Stock pass

Bridge design should incorporate the same requirements.

Design and details shall be in accordance with ADOT
Standards .

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:

3.

4.

5.

2.

AOOT 82. 5jMG
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U. S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

3. POLICY. It is the policy of the FHWA:

*Italicized material is published in 23 CFR 650A.

FEDERAL-AID HIGHWAY PROGRAM MANUAL

2. AUTHORITY. 23 U.S.C. 109(a) and 315, 23 CFR 1.32,
49 CFR 1.48(b), Executive Order 11988 - Floodplain
Management, .vlay 24,1977 (42 FR 26951), and Department
of Transportat ion Order 5650.2, Apri l 26, 1979 (44
FR 241378).

Transmittal 374
April 24, 1984
HNG-31

E~GINEERING AND TRAFFIC OPERATIONS

BRIDGES, STRUCTURES AND HYDRAULICS

LOCATION AND HYDRAULIC DESIGN OF
ENCROACHMENTS ON PLOOD PLAINS

HYDRAULICS, EROSION CONTROL AND WATER
nrT AT T TV

7

3

6

Purpose
Authority
Policy
Definitions
Applicability
Public Involvement
Location Hydraulic Studies
Only Practicable Alternative Finding
Design Standards
Content of Design Studies

SECTION

SUBSECTION 2

VOLUME

CHAPTER

1. PURPOSE. *To prescribe Federal Highway Administration
(FHWA) policies and procedures for the lacation and
hydraulic design of highway encroachments on flood
plains, including direct Federal highway projects
administered by the FHWA.

Par. 1.
2 •
3 .
4 .
5 .
6 .
7 .
8.
9.

10.

\,._-
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e . Ene r 0 a chme n t - a n act ion wit h inthelimit s 0 f
the base flood plain.

Federal-Aid Highway Program Manual
Transmittal 374, April 24, 1984
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g.

h.

i.

j •

k.

l.

In.

Vol. 6, Ch. 7
Sec. 3, Subsec. 2

Floodproof - to design and construct individual
buildings, facilities, and their sites to protect
against structural failure, to keep water out
or to reduce the effects of water entry.

Freeboard - the vertical clearance of the lowest
structural member of the bridge superstructure
above the water surface elevation of the over
topping flood.

Minimize - to reduce to the smallest practicable
amount or degree.

Natural and Beneficial Flood-plain Values -include
but are not limited to fish, wi Idl ife, plants,
open space, natural beauty, scientific study,
outdoor recreation, agriculture, aquaculture,
forestry, natural moderation of floods, water
qual ity maintenance, and groundwater recharge .

Overtopping Flood - the flood described by the
probability of exceedance and water surface eleva
tion at which flow occurs over the highway, over
the watershed divide, or through structure(s)
provided for emergency relief.

Practicable - capable of being done within reason
able natural, social, or economic constraints.

Preserve - to avoid modification to the functions
of the natural flood-plain environment or to
maintain it as closely as practicable in its
natural state.

Regulatory Floodway - the flood-plain area that
is reserved in an open manner by Federal, State
or local requirements, Le., unconfined or unob
structed either horizontally or vertically, to
provide for the discharge of the base flood so
t hat the c wnu l a t i ve inc rea s e i n wa t e r sur fa ce
elevation is no more than a designated amount
(not to exceed 1 foot as established by the Federal

.3
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c.

(3) Freeboard shall be provided, where practic
able, to protect bridge structures from
debris- and scour-related failure.

(4) The effect of existing flood control chan
nels, levees, and reservoirs shall be con
s i de red in est irna tin g the peak dis c ha r ge
and stage for all floods considered in the
design.

(5) The design of encroachments shall be consist
ent with standards established by the F£WA,
State, and local goverrunental agencies for
the administration of the National Flood
Insurance Program for:

(a) all direct Federal highway actions,
unless the standards are demonstrably
inappropriate, and

(b) Federal-aid highway actions where a
regulatory floodway has been designated
or where studies are underway to establish
a regulatory floodway.

Rest area buildings and related water supply
and waste treatment facilities shall be located
outside the base flood plain, where practicable.
Rest area buildings which are located on the
base flood plain shall be floodproofed against
da~ge from the base flood.

Where highway fills are to be used as dams to
permanentl~ impound water more than 50 acre-feet
(6.17 x 10 cubic metres) in volume or 25 feet
(7.6 metres) deep, the hydrologic, hydraulic,
and structural design of the fill and appurtenant
spillways shall have the approval of the State
or Federal agency responsible for the safety
of dams or like structures within the State,
prior to authorization by the Division Administrator
to advertise for bids for construction.

8
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5

7. .LOCATION HYDRAULIC STUDIES

6. PUBLIC INVOLVEMENT

c. Public hearing presentations shall include identi
fication of encroachments.

Vol. 6, Ch. 7
Sec. 3, Subsec. 2

a. Procedures which have been established to meet
the public involvement requirements of FHPM 7-7-1
(23 CFR 771) and FHPM 7-7-5 (23 CFR 790) shall
be used to provide opportunity for early public
review and comment on alternatives which contain
encroachments.

b. The provisions of this directive shall not apply
to or alter approvals or authorizations which
were given by FHWA pursuant to directives in
effect before the effective date of this directive.

b. Public notices issued in accordance with the
above procedures shall make reference to significant
encroachments which are contained in alternatives
under consideration.

a. The provisions of this directive shall apply
to all encroachments and to all actions which
affect base flood plains, except for repairs
~de with emergency funds (FHPM 6-9-16-1 and
2, 23 CFR 668) during or irrrnediately fol lowing
a disaster.

c. Location studies shall include discussion of
the fol lowing items, commensurate with the signifi
canceo f the r i s k 0 r envir 0 nme n t a limpact, for
all alternatives containing encroachments and for

b. Location studies shall include evaluation and
discussion of the practicability of alternatives
to any longitudinal encroachments.

a. National Flood Insurance Program (NFIP) maps
or information developed by the highway agency,
if NFIP maps are not available, shall be used
to determine whether a highway location alternative
will include an encroachment.

S. APPLICABILITY

Federal-Aid Highway Program Manual
Transmittal 374, April 24, 1984(
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APPENDIXC

EXHIBIT ''B''

FROM THE TEMPE DRAIN

INTERGOVERNMENTAL AGREEMENT
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I
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.

- 1-

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'

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 map~, (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.

Return Period Precipitation Values (inches)
(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

2 /./5 /.15 /040 J,4-o

5 1.70 1./0 2.cc:> 2.o~

10 (,DO 2,05 2.4-0 2. 0

25 2.&0 2..50 ~.DO Z. cq..:::>

50 5.0.::> 2.C15 3'.+0 3.4-0

100 >.U::> 3.35 3.i5D 3.35

I.-/':::>/'SJr"C<::.: ,:..> r ,-: ~,r,t°

1e..-I::>-"3.,C~J1
0

) p,-~_

.::;.S& :;;P.r..J 4 ITABLE 1
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APPENDIXB

RAINFALL AMOUNT, INTENSITY, DISTRIBUTION



I April 17, 1987

PROCEDURES FOR OET!RMlNING RAINFALL DISTRIBUTION

P1,lOO • 0.494 • O.1S5(PS.100//(P24.100)

1

Pz -0.341 Ps .0.659 P1
P3 ~O.S69 Ps .0.431 ~l

P1Z aO . 49 P24+0 . 51 Ps

2-Hour:
J-Hour:

12-Hour:

Step 7. Select the l-hour, 4-hQur and 24-hour precipitation
v~lu8s for the 4esiqn frequency.

Ste2 8. Compute the 2-aour, J-hour and 12-hour precipitation
values as follows:

Step 2. Ploe these values on the form ·Precipitation Depth
versus Return Period for Par~ial-OuratiQnSeries·.

Step 4. Select the best fit 6-hour and 24-hour precipitation
values for the 2 year and 100 1ear return periods.

Step 6. Plot th. l-hour 2 year and 100 year values on the
~oCD ·PrecipitatioQ Depth ~.rsus Return Period for
Parti~l-OUrationSeries·,

step 5. CQ=vute the l-hQur 2 year ana 100 year precipitation
vilue from the tol1owinq formulae:

Step 3. Draw ~est fit lines through the plotted 6-hour and
24-hour precipitation values.

~h. rai~tall distribution 7alues for use in C02 aEC-l or SCS TR-20
shall be computed e:o= ~~. NOAA Precipitation Maps usinq ehe
following procedure. The mapa needed are for the 6-Kour and
24-aour precipitatioQ values.

Step 1. Oetermine the precipitation values to: the 6-hcur and
24-nour duration storms tor return periods ot 2yr., 5yr.,
lOY1='. , 2Syr., 50yr., and 100 year,. .
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Step 9. Compute ~reci~itation values for duration ~imes lass
e~An 1-hour usinq ehe attached chart.

duration C mins. \, of 1 hour
5 29

10 45
15 ~6
20 65
30 19

Step 10. Rainfall cji~tributiOIl:

The rainfall 41st:i~utioD is assumed co be symmetrical about
ehe 12th hourI i.e'l 50\ of the rainfall falls in each 12-hour
interval. The rainfall for any time interval falls at an
averaq. int.nai~ for 1/2 the time on either side of the 12th
hour.

0.0 hour • P • 0•

6.0 bour: U' 24-P '2) 12 18.0 hour: (PZ4 +P 12)129.0 bour: (I' 24-Pe) /2 1S.0 hour: (~4 +-PS )/2
10.5 hour: (PZ4-P y/2 13.5 hour: (PZ4+P3)/2
11.0 hour: {PZ4-iJZ}/2 13.0 hour: (P Z4+10'2) 12
11.5 hour: (PZ4-PT)"/2 U.S hour: (PZ4;'P; )/2
11.75 b.oar: (PZ4-PO.S }/2. 12.2' hour: (PZ4 +PO. S ) /211.90 hour: (PZ4-PO.Z )/2 1%.10 hour: (P ZcPPO.Z )/211.95 hour: (I' 24-PO. 1 ) /2 12.05 hour: (PZ4 +'0., )/2

1%.0 t10ur . (PZ4)/2.
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WITNESSETH;

'I

. ~; .
1. ":, ," ';

DEC 2 0 1~TT

19012
AGREEMENT FOR TIlE RECONSTRUC110~

OF JOINT USE STORM DRAINAGE

AND IRRIGATION WASTE FACILITIE~

lrri~atlon wastl.: ditch, storm drain and rIood Cllntro] ,'hannd, to r~'duC(' (JO()!,'

The Channl.'l, commonly rcf\:'rrcd to as TC'mpc Dr:Jlna~t- Dhrlr!cr lk.. 2 ~-

Ditch, and generally comn1l'l1clng;'lt Ih(' West riglll-of-wny lint' of till.: Iltl!',o!:orll

Express ..... ay and lermjnalin~ at or ncar 3~th Scrt'cr 3nJ 111(; Salt Ri\'l'r, 3~ SllO'\'/I

on ExhibIt 13 of tile Agn:l'tnent of February 9, J966. ,,'hich Includ,-"s 3 CC'Olhinalioll

WHEREAS. TE~lrE, PHOENIX and D1STIUCT dC'sirt' 10 recoh~trt.:l't

dilJ11a~C (0 thl' citizens of PIIOENIX and Tl:·MPr:. <lnd

THIS AGREEMENT, made and entercd as of the ;qd day of

9t<'~} ,1977, by and between the State o( Arizona, acting:

by and through Its Department of Transportation, hereinafter called

"STATE", and the CIty of Tempe, ArlzoM, a municipal corporation,

acting by and through Its Mayor, hereInafter called "TEMPE", and the

City of Phoenix, A rizona. a municIpal corpararlon, acrlng by and through

Its City Man3~er, hereinafter called "PHOENIX", and the Salt RIver Valley

Water User's AssociatIon, an ArIzona corparation, hereInafter called

WHEREAS, the parries hereto, wIth the exception of PHOENIX. h:)\'l'

preViously entered Into an Intergovernmental Agreement for the recon~tl'lIC

tion of joint use storm drainage and IrrigatIon waste facilities on February 9,

1966, as amended by Addendum dated November 24, 1969, and

WHE REAS, the partIes to this Agreement (Includinp; PHOENIX) desl rc

, to set {orth their understanding and agreements relating to the reconstructIon

and maintenance of said storm draInage and irrigation waste facility, and

WilE REAS, the afor~mentIoned faellities accommodating storm, f!oO'j

and irrigation Waste waters wll1 hereInafter be rcCcrred to as "The Channel".

and

, "ASSOCIA nON", and the Flood Concrol DIstrict o{ MarIcopa County, a

palltical subdivision of the State of Arizona and a municipal cor~ratIon,

hereinafter called "D(STRICT',

I I."
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i. 1

prior to actual reconstruction of the aforementioned Channel.

TEMPE aj::rees 0 lotally sav", hold harmle~s and Indemnify 'hI" nrhr-r r;'lrric~'

10 chis Agreement from <lny and 011 ("osts and dalO<lges wha(!Q('v('r whi("h m~y

h<;' incurred by said other partics to allY person or prop2rty wh:ltsQCver, by

virtue of any actIvity, condition or event :lrlsing out of che performance or

non- performance of any asf'Ccc of th<? cn~inccrlnll and rt>construction of lhe
I

:lforcsoid Channel by TEMPE, an~' of Its :lgcnts, or any of Its Ind<?fX,:ndc.:nl

'j

"

-3

Ex h,' b ,"+ f3
3 o'f /7

3. STATE, DISTRICT, ASSOCIA nON and PHOENIX assume no

li:Jbllity for the engineering and reconstruction of The Channel by TEMPE

and any damage arising out of any as~ct of the work embraced in said

engineering and reconstructIon shall~ soleI}: the liability or TEMPE.

TEMPE agrees to totally save, hold harmless and Indemnify the ether p:uties

to this Agreement and any of their departments, agencies, etflcers or

employees f)'om all COSlS and damages, direct or indirect, incurred by :11'1)'

engineering and reconstrucclo'n of the aforesaid Channel and, In addition,

Agrlculturallmprovement and Power District. The easement 15 more

partIcularly descrlbed In the Indenture attached to the Agreement dated

the 9th day o( February, 1966, ,and entitled "State-City-Water Users' and

Maricopa County Flood Concro'l District Agreement (or the Construction o(

Joint Use Storm Dlail<ge and Irrigation Waste Facllitles, 279-66-1, Inter

state Project 1-10-3-133, 40th Street-Broadway," The State, City o( Tem~,.

and DistrIct do hereby consent to the CIty of PhoenIx' Joint ~se of the storm

drainage and Irrigation waste facillties as described In this_agreement, and

hereby grant the City o( Phoenix the right to use said facilities In common

with the District, Tempe and State.

2. Upon tile execution o[ a construction agreement between TEMPE,

PHOENIX and DISTRICT, the respective parties pursuant to the terms of

said construction agreement and at their sole and Joint expense, ,shall

reconstruct The Channel In accordance with those certain plans and s~cifi

cations on file with the Tem~ Publlc Works Director and captioned, '·Clt~·

of TemPe Project No. 7503i" All parries to this Agreement agree th:1t th<::

PI:Jns and S~cificatlons [or Project No. i5032 will be reviewed and ap?roved

\,AW o~'I(.r, or

,. •• 01 , ••••• "1"1"
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. connection with the operation of The Channc:l: provided however, the parties

mutually agree that the DISTRICT'S obIlgatlon to totally save, hold harmle~s

and Indemnify the other parties to this A greement shall be contingent upon

the rartles seeking enforcement of the hold harmless and IndemnIfication

rrovision nOf being In breach of thIs A greemcnt at the time the Obligation

or responsibility arose.

The DISTRICT further agrees to totally save. hold harmless and

Ind~:l11nify all ocher parties to this Agreement and any of their departments,

a~en":ies, officers or employees from any and all costs and damages. direct

or Indirect, to any person or property whatsoever, which Is caused by any

. activity, condition or event arisIng out of the ['X?rformanc~ on non-performance

of any maintenance obIlgatlon assumed hereunder by the DISTRICT, any of

Its agents, or any of Its Independent COntraclOrs. Costs which may be Incurred

by STATE, ASSOCIATION, PHOENIX orTEMPE, oranyoCtheirdeparrmencs,

::gencies, orficers or employees. shall Include. but nOl be limited to. court

t:OSt5. expenses of litigation and reasonable .worney's. fees.

7. Execution of thi~ Agreernent shallln n~ way be construed to in

<lily way impair or relinCJulsh the rights, ohligations and possible liabiIlties,

known or unknown, arising between the parties by virtue oC the terms oC

the Intergovernmental Agreement oC February 9, 1966, as amended by

AdJo::ndum dated November 24, J969.

8. The obligation of TEMPE, PHOENIX and DISTRICT, as more

particularly set forth In Parabraphs 2 and 3 above, with respect to the

r<.:constructlon of The Channel shall terminate upon completion ot aU work

called Cor under City of Tem~ Project No. 75032 and acceptance by TEMPE.

The duratIon of thIs Agreement shall be umiJ such time as same Is partially

or ~ompJetc.:Jy termln:m:d hy the consent oC all partks hereto.

IN WITNESS WIIEREOF, the pnrcies have caused this Agrc(:mcnt to be

l:xecut(!d alld same shall hecome effective Os of the date It Is fiI~d with the

S~'crc:tory of State pursuant to A. R.S. ~Jl-952 (E") (33rd Legisinture. Chap(er

133. S~ctlon 2) .

DATE FILl:() WITH TilE SECHETAlty OF STATE fiuurnL ...J/9,/92P.
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i KNOW ALL MEN OY THESE PRESHrrS:

Th:1t the SALT RIVER PRO{ECT AGRICULTURAL IMPROVEMENT AND
POWER DISTRICT. a pollt cal sutxHvlslon of the State of Arizona. for
and In consideration of the sum of One Dollar. and other valuable consld
erJtlon, receipt of which Is hereby acknowledged. without warranty of
the rl~ht. t!lle and Interest held by It do hereby grant to the CITY OF
PI lOENIX, a municipal coperatIon, the rIght, easement, and privilege to
construct, reconstruct, operate, malntJin and use for a comblnJtlon
storm drain. Irrl!!at!on waste ditch and flood control channel that portion
of 11 cen:1ln drainage ditch known as Drainage Ditch of Drainage District
No.2. MarIcopa County which lies within the North half of SectIon 19.
To..... nshlp I North, Range 4 East and within Section 24, Township I North.
r.angc 3 East of the Gila and Salt River Base and Meridian, Maricopa
County, Arizona.

.
It beIng understood that the Grantor hereIn reserves unto Itself the right
to continue Its use of said drainage ditch for Irrigation and electric
utility purposes.

'I

The GRANTEE shall at all times have the rIght of full and free Ingress
and egress to sold easement for the purpose heretofore specified.In the event the right, prIvilege and casement hlZ'reln granted shall be
abandoned and permanently cease to be used for the purpose heretn
granted, all rights herein granted shall cease and revert to the granlors,
their heirs or assigns.
The covenants and agreements herein set forth shall extend and Inure In
fJI'or and to benefit of and shall be binding on the heirs, successors In
uwn<:rshlp and estate. assigns and lessees of the respecrIve parties hereto.

"

IN WITNESS WHEgEOr. the SALT ~IVER PROJECT AGRICULTURAL
IMPIWVEMENT AND POWE R DISTRICT, has caused Its corporate name
10 be slp:ne-d and Its corporate se~L to be affixed by the undersl~ned officers
tl1l'reunto duly authorlzlo'd this~ day of ~I/ ~'6"o!'.e.. , 1977.ATTUJIL

Secretary

t....,.

~ ss.

STATE OF ARIZONA

County of MarIcopa
~~ . --Oil this the )?~. day of )J, ~'~,,,I3Ee, 1977, before me DOl' E. SMllH '

thl: und~ r s i g1iE:a offi ce r, pen;ona IIy 8 ppc a red ~';..,;:':-::'r.~l;:!F'.:2'~A~r.J;:,El~::":"1~~":"""'1::-::-~=--_
n nd PAt:t: D. RICE • who acknowledged themselves to be the
PreSident and ASSIstant Secretary of the S:1!t River Project AgrIcultural
I mpro\'ement and Power District and that the}' as such officers respectlvel}'
tlt'ln~ amhorlzed so to do. executed the same for the purpose thereIn contained
by sigl1ln~ the name of said corporation by themselves as such officers
n:sp.=ct i vely.

IN WITNESS \\'HEI~Eor;" 1 hnve hereunto set my hand and offiCial seal.

/\1y Commission Expires:
.... :. .,." ': I ":' ~:'•..... . ......, .......

EXHIGIT C

'I



MARICOPA COUNTY
602 Covn'y Admini.',alion Bldg. 111 S. l,d Ayenve, Phoeni., Arizona 85003
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0-''''14:11

HAWl[Y ATKINSON
Ol"uiet ..

108 COR81N
D.t,l~ J

C[ORC[ L. U.MI'IUL
O.tric1 %

)<[NRY .......... WS
Oi.rtdc1 1

I

lb

MEMO TO: !lerbert Donald, Chief Engineer and General
Manager of the Flood Control District

FROM: Rhea Woodall, Cl~rk of the Board

';August 17, 1977

Accordingly, we are returning 6 executed copies of
said"agreement for further processing, after which please
return a fully executed copy for recording and our permanent
file.

DATE:

The Board of Supervisors in formal session August 15
approved Intergovernmental Agreement No, C-388l ~ith

the State of Arizona, Cities of Tempe and Phoenix, and
the Salt River Valley Water Users' Association providing
for the City of Tempe to increase the capacity of 48th
Street Drain .
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STATE OF ARIZONA )
) 5S

COUNTY OF MARICOPA)

I, Debor~h Paglia

I qualified and acting

, the dUly appointed,

Deputy CIty Clerk. of the City

I
of Phoenix, Countx of Maricopa, State of Arizona, do

hereby certify and attest the attached to be a

I
true and correct copy of tt,e Y.lnutes or the ~eet.In<; or t.he

CouncIl of the City of Ph~nIx held on the 6th day or Septecber,

Clerk.

all as appears of record in the office of the City

or Joint use storm drainage and irr1gat1on Vs&te rac1~1tle&

1977 •Oct.ober

IN WITNESS WHEREOF, I have hereunto set my hand

and caused the official seal of the City of Phoenix

to be affixed hereunto this 14th day of---------

1977, authorizing the executIon or an Agree~nt for reconstruction

I
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(SEAL)
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September 6, 1!'77

AUTHORIZ~TION TO EXECUTE AN AGREE
MENT FOR RECONSTRUCTION Of JOINT
USE STORM DRAINAGE AND IRRIGATION
WASTE FACILITIES - AGREEMENT NO.
19012 - r-4697 AND r-19l7

The Council heard request to authorize the City Man
ager to execute an agreement for the reconstruction of
joint use storm drainage and irrigation waste facilities
located between 48th and 30th Streets along Superior Street
alignment. This agreement has been negotiated among the
Stote, the city of Tempe, the Flood Control District, the
Salt River Project and Phoenix to give Phoenix a legal right
to discharge storm water into an enlarged channel.

MAJOR STREET PROJECT NO. P-72
225.01 - AGREEMENT NO. 19013 
r-4775

The Council heard zequest to authorize the City Man
ager to enter into a letter agreement for the installation
ot a new pipeline in Central Avenue from Grand Cana~ to
Highland Avenue. 'This is a cooperative project between
the city and Salt River Project to replace a badly leaking
pipeline which is causing damage to the pavement along the
west side of Central Avenue. The Salt River Project will
do the installation and the costs will be shared on a 50-SO
basis.

AIRPORT PROJECT NO. A-72-249.00 
AGREEMENT NO. 14158 - r-4496

The Council heard request to authorize the City Man
ager to execute a supplemental agreement with Wadsworth,
Jensen' Associates, Consulting Engineers, to revise the
project documents for Sky Harbor Boulevard West and pro
vide project documents for the signing and graphics for
the entire roadway system.

AIRPORT PROJECT NO. A-76-l28.00
AGREEMENT NO. 18222 - F-4297

The Council heard request to authorize the City Man
ager to execute a supplemental agreement with Magadini
Alagia.Associates, Structural Engineers, Inc., for design
of nine additional pre-engineered metal executive hangars
and one large hangar to be located at the northwest corner
of Sky Harbor International Airport. The work also includes
review and approval of shop drawings submitted by the build
ing manufacturer, relocation of one existing "T- hangar,
site survey and review of buildings adjacent to proposed
hangars for effect of added seismic and vertical loads.

~JOR STORM SE~~R PROJECT - 2JRD
AVENUE, MCDOWELL ROAD TO CAMPBELL
AVENUE - PROJECT NO. ST-74-205.02 
AGREEHENT NO. 19014 - r-4695

The Council heard request to authorize the City Man
ager to enter into a license agreement with Atchison, To
peka , Santa Fe Railway Cc~~a~y, ~~r L~~ right to install
a 78" storm sewer across railroad property at 23rd Avenue
and En~anto Boulevard. This license also authorizes the
City's future contractor to work within the railr~ac right
of way.

HAJOR STREET PROJECT HO. P-74-241.
00 - AGREEMENT NO. 19015 - r-4760

The Council heard request to authorize the City Man
ager to enter into a letter agreement with the Salt River
Project (Power) for the relocation of certain power poles
along 19th Avenue between Glendale Avenue and Dunlap Avenue.

E"h/b;-;'B
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I,

'&41·



DETERMINATION

z,~-(~-,,~

day of __~I_e_,,_e_ct:1_b_~ ~, 1972-

BRUCE E. BABBITT
- The Attorney General

f)~~~
.1;0:1ES L. ilOHNBAUM .

.VAssiscant Attorney Ge:1era1

INTERGOVERNMENT AL AGREEMENT

ExhJ),;-; e
I~- 05-1/

A. G. Contract No. 77-823 whIch Is an
-----'--'----

DATED this ., ""

to A. R. S. § 11-952, as amended, by the undersIgned Ass[stant

agreement berween publlc agencIes has been reviewed pursuant

Attorney General who has determined that It Is [n proper form and

is wIthIn the powers and authority granted to the State Or Its agenc[es

under the laws of the State of Arizona•

No opinion Is exPressed as to the authority of the

remaining part[es, other than the State or Its agencies, to enter in:o

sa[d contract.
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No opinion is expressed as to the authority of the

/

DATED this 6th day of December, 1977.

APPROVAL OF TEMPE CITY ATTORNEY

I hereby ~tate that I have reviewed the proposed

intergovernmental agreement, between the STATE OF ARIZONA,

laws of the State of Arizona.

within the powers and authority granted to the City under the

agreement.

TDIPE, and declare the agreement to be in proper form and

CITY OF PHOENIX, SALT RIVER VALLEY WATER USER'S ASSOCIATION,

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, and the CITY OF

remaining parties, other than the City, to enter into said
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APPENDIXD

DRAINAGE AREA DATA
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Unit 1 Drainage Area Summation

UNIT-ONE DRAINAGE AREA BREAKOUTS

DRAINAGE BASIN NO.

DA23

DA24

DA25

DA26

DA27

DA320

DA28

DA321

DA322

DA29

DA30

DA31

DA54

DA55

01-Sep-n

PERVIOUS IMPERVIOUS *TOTAL CA CUMULATIVE COMMENTS
AR~A AREA (ACRES) CA (ACRES)

(ACRE ) (ACRES)

0.8209 0.4105 0.4105 Drains median between 8231+00 to 8236+85.

15.6635 5.5582 13.1120 13.5225 Drains the existing roadway from Guadalupe to
8231+00 exclusive of DA23.

1.1525 1.0949 14.6174 Drains the westbound mainlanes between 8229+50
and 8231+00.

0.9183 0.4592 15.0765 Drains areas adjacent to and east of Ramp A between
malnlane station 8231+00 and Ramp A station 5+62.

0.6055 0.5752 0.5752 Drains the westbound malnlanes between 8229+50
and Ramp WC -D 8218+85.

0.2545 0.2418 0.2418 An existing and reconnected structure which drains
the westbound malnlane pavement between 8211+80 and 8214+12.

0.6175 0.5866 0.8284 Drains Ramp WBC-D between stations 8212+85
and 8218+85.

0.6850 0.6508 0.6508 An existing and reconnected structure which drains
the westbound mainlane pavement between 8214+12 and 8222+34.

0.8705 0.4353 2.4896 Drains the infield area between Ramp A and Ramp WBC-D
from Ramp A stations 3+00 to 13+00.

0.0518 0.0259 2.5155 Drains the infield area between Ramp A and Ramp WBC-D
south of Baseline Rd. to Ramp A station 3+00.

1.2385 1. 1766 1.1766 Drains Ramp A between mainlane station 8229+50 and
Ramp A station 3+00.

0.3891 0.1946 18.9632 Drains areas adjacent to and east of Ramp A between
Ramp A stations 0+74 and 5+62.

1.0000 0.9500 0.9500 Drains the eastbound lanes of Baseline Rd. between
stations 21+35 and 28+20.

0.3624 1.0408 1.1700 2.1200 Drains the westbound lanes of Basel ine Rd. between
stations 21+35 and 27+09.

PAGE 1/7 U19AREA.\lK
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UNIT-ONE DRAINAGE AREA BREAKOUTS

DRAINAGE BASIN NO. PERVIOUS
AREA

(ACRES)

IMPERVIOUS *TOTAL CA CUMULATIVE
AREA (ACRES) CA (ACRES)

(ACRES)

COMMENTS

DA58

DA64

DA65

DA66

DA67

DA405

DA68

DA78

DA79

DA401

DA80

DA69

0.5045

0.0947

1.3053

0.9711

0.2962

0.on5

0.9910

0.4293

0.6336

0.3025

0.5813

1.0789

0.7869

0.5062

0.5544

0.2523 0.2523

0.4552 0.4552

0.6019 1.0571

0.2874 1.3445

0.5522 0.5522

0.6527 23.8847

0.4856 0.4856

1.1731 1.1731

0.7476 26.2909

0.5196 0.5196

0.5267 1.0463

0.4955 27.8327

Drains the infield area north of Baseline Rd. between
Ramp D and Ramp WBC-D.

Drains the westbound 1-10 mainlanes between
stations 8206+00 and 8211+60.

Drains Ramp WBC-D between stations
8206+88 and 8212+85.

Drains Ramp WBC-D between stations
8204+15 and 8206+88.

Drains part of Ramp D and Ramp WBCD between
stations 8200+88 and 8204+15.

Drains the area east of Ramp D between Baseline Rd.
Ramp WBC-D station 8200+88.

Drains the area east of Ramp D between Ramp WBCD
stations 8194+88 and 8200+88.

Drains the westbound 1-10 mainlanes between
stations 8194+00 and 8206+00.

Drains Ramp WBC-D between stations
8194+88 and 8200+89.

Drains the westbound 1-10 mainlanes between
stations 8188+60 and 8194+00.

Drains Ramp WBC-D between stations
8189+66 and 8194+88.

Drains the area east of Ramp ~BC-D between Ramp WBC-D
stations 8189+66 and 8194+88.

The total area contributing to Detention Basin #1 through the Unit
stormdrain is CA=27.8327 acres.
Additional contributions to Detention Basin #1 resulting from
the direct runoff of adjacent pavements and off-roadway areas
(including the detention basin itself) consists of 0.6990
acres of impervious and 6.0239 acres of pervious surface area.
Thus, the sum total CA value of all runoff leaving Detention
Basin #1 is: CA=27.8327+(0.5*6.0239)+(0.95*0.6990)=31.5807 acres.

01-Sep-92 PAGE 2/7 U19AREA.\oIK
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CA=0.1886

CA=1.1232

UNIT-ONE DRAINAGE AREA BREAKOUTS

The total area contributing to the ditch connecting Detention Basin 1 with
the existing stormdrain at 1-10 station 8172+80 ,128' rt. (including
sheet flow contributions from adjacent areas)is calculated as follows:

Contribution from 1-10 mainlanes
(Pavement 8174+00 to 8177+25);

I

Ramp SE bridge drainage
(from scupper inlets 218 and 219);

Infield area between existing
Ramps C and D and Western Canal;

Subtotal

CA=1.6647

CA=34.5572

The total area contributing to Detention Basin 2A through the
stormdrain and from overland flows is calculated 8S follows:

Contribution from 1-10 mainlanes
(Pavement 8165+00 to 8174+00); CA=0.9465

Infield area between existing
Ramps C and 0 and the 1-10 mainlanes; CA=1.8200

Contribution from "Ramp C";

Subtotal

CA=0.5071

CA=37.8308

DRAINAGE BASIN NO.

DA160

DA114

DA116

DA118

PERVIOUS
AREA

(ACRES)

6.6469

1.8836

IMPERVIOUS *TOTAL CA CUMULATIVE
AREA (ACRES) CA (ACRES)

(ACRES)

3.3235 3.3235

0.9843 0.9351 0.9351

0.9418 0.9418

0.5295 0.5030 0.5030

Subtotal CA=5.7034

ClJ4HENTS

Drains the area west of Ramp S-E between stations
87+67 and 97+55.

Drains Ramp S-E between stations 87+67 and 94+86.
Discharges to Detention Basin 2C.

Drains the area west of Ramp S-E between stations
83+00 and 87+67.

Drains Ramp S-E between 84+25 and 87+67.
Discharges to Detention Basin 2B.

The total area contributing to Detention Basin 2B through the
stormdrain and from overland flows is calculated as follows:
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Contribution from 1-10 mainlanes
(Pavement 8157+65 to 8165+00);

Contribution from the existing
median (8157+65 to 8171+75);

Contribution from "R~ 0";

Infield area between existing
R~ C and 0;

Contribution from sub-basins
114,116,118,160;

Infield area between existing
R~ C,D and the mainlanes;

Total contribution from the
Southern Ave. lift station;

Subtotal

CA=0.8376

CA=0.9711

CA=1.6051

CA=O.6066

CA=5.7033

CA=1.5542

CA=3.2415

CA=52.3502

UNIT-ONE DRAINAGE AREA BREAKOUTS

DRAINAGE BASIN NO. PERVIOUS
AREA

(ACRES)

IMPERVIOUS *TOTAL CA CUMULATIVE
AREA (ACRES) CA (ACRES)

(ACRES)

COMMENTS

DA150

DA155

DA156

DA157

10.1745

0.7874

1.7144

1.1685

0.9022

6.7159

1.1101

0.3937

0.8571

6.7159

1.1101

0.3937

2.3609

Drains the area along the existing 'R~ A' and the west
bound SR360 from Priest through the culvert under Southern.

Drains the eastbound mainlanes and Ramp S-E between
stations 69+25 and 75+75.

Drains the infield area between Ramp S-E and the
eastbound mainlanes north of Southern Ave.

Drains the eastbound mainlanes of 1-10 between
8145+50 and 8152+00.

The sum of the CA at the east side DMJM tie-in at 8152+00
is calculated as CA=6.7159+2.3609+52.3502=61.4270

DA152

DA154

01-Sep-92

0.2984

1.4210 1.3500

0.1492

1.3500

0.1492

Drains the eastbound mainlanes of 1-10 and
Ramp SE between 1-10 stations 8145+50 and 8152+25.

Drains the infield area west of Ramp SE between
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The sum of the CA at the west side DMJM tie-in at 8141+00
is calculated as CA=1.3500+0.1492=1.4992

UNIT-ONE DRAINAGE AREA BREAKOUTS

Southern Ave. and Fairmont Dr.

DA200 7.0521 2.3959 5.8022 5.8022 Drains the infield area between the westbound mainlanes of 1-10
and interim Ramp ~C-D from 1-10 station 8179+50 to 8188+80.

The pervious figure contains 6.2598 acres and the impervious figure
cont~ins 1.0698 acres of unadjusted runoff attributable to the exist
ing eastbound 1-10 pavement and adjacent off-roadway areas between
stations 8184+00 and 8195+00 that are conveyed through the culvert
shown crossing 1-10 to the east at 8184+00.

DA203 0.7326 0.6960 6.4981 Drains Ramp N-E betqween stations Ramp N-E 14+50
and Ramp WBC-D 8189+66.

DA204 0.4025 0.3824 6.8805 Drains Ramp N-E between Ramp N-E stations
8+23.8 and 14+50.

DA205 1.8308 0.9154 7.7959 Drains the right-of-way area east of and along Ramp
N-E between stations 10+00 and 18+00.

The sum of the CA conveyed to Detention Basin #3A through the
Unit 1 stormdrain is CA=7.7959 acres.
Additional contributions to Detention Basin #3A resulting from
the direct runoff of adjacent pavements and off-roadway areas
(including the detention basin itself) consists of 0.3930 acres
of impervious and 3.6516 acres of pervious surface area.
Thus, the sum total CA value of all runoff leaving Detention
Basin #3A is: CA=7.7959+(0.5x3.6516)+(0.95xO.3930)=9.9951 acres.

DA230

DA231

DA213

01-Sep-92

0.4477 0.4253 0.4253 Drains Ramp S-E 117+50 to 119+66.

1.7241 1.6379 2.0632 Existing drainage from the westbound SR360 mainlanes.

5.1888 2.5944 4.6576 Drains area bounded by Priest Dr.,the Uestern Canal,
Ramp S-E and Ramp N-E.

0.6191 0.5881 5.2458 Drains Ramp N-E and part of Ramp S-E between
Ramp S-E 117+50 AND Ramp N-E 8+23.8

2.0363 1.0182 1.0182 Temporary drainage for infield area between Ramp S-E and
the existing eastbound S.R. 360 west of Priest Dr.
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UNIT-ONE DRAINAGE AREA BREAKOUTS

DA210 0.5211 0.4950 0.4950 Drains Ramp S-E between stations 106+50 and 109+50.

DA211 1.3625 1.2944 1.7894 Drains Ramp S-E between stations 109+50 and 117+50.

DA212 0.4046 0.2023 1.9917 Drains the infield area between Ramps SE and NE
I from Ramp se station 109+27 to 114+00.

The sum of CA conveyed to Detention Basin #3B through the
stormdrain and from overland flows is calculated as follows:

Contribution from DA230-1;
CA=5.2458

Contribution from DA210-2;

Ramp SE bridge drainage
(from scupper inlet 217):

Contribution from Detention Basin 3A;

Contribution from 1-10 mainlanes;

Contribution from infield area be
tween Ramps S-e,N-e and mainlanes;

Contribution for infield area be
Ramp S-e,I-10,and SR 360:

Contribution from SRP equipment
underpass;

Subtotal

The sum of CA conveyed from Detention Basin #3C:

CA=1.9917

CA=0.7050

CA=9.9951

CA=0.3432

CA=1.5037

CA=1.0182

CA=O.0963

CA=20.8990

Contribution from 1-10 median through
the culvert at 8171+75: CA=0.8437

Contribution from (-10 mainlanes:
CA=0.7920
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Contribution from infield area;

Subtotal

CA=3.0200

CA=25.5547

UNIT-ONE DRAINAGE AREA BREAKOUTS

DRAINAGE BASIN NO. PERVIOUS
AREA

(ACRES)

IMPERVIOUS *TOTAL CA CUMULATIVE
AREA (ACRES) CA (ACRES)

(ACRES)

COMMENTS

DA318 1.1085 1.0531 1.0531 Drains Ramp S-E from 119+66 to 125+00.

DA316 1.2615 1.1984 1.1984 Drains Raq> S-E between 125+00 and 132+50.

PART TIo'O 4.1900 6.4415 Contibutions b¥ others.

DA314 0.4402 1.1972 1.3574 7.7989 Drains Ramp S-E between 132+50 and 138+80.

DA312 0.9315 1.2976 1.6985 9.4974 Drains Ramp S-E and adjacent off-roadway areas between
stations 139+32 and 145+20.

MH55 0.3787 0.1894 9.6868 Drains the area behind the retaining wall
between RIlq) SE station 144+75 and the Hardy overpass.

DA310 0.4798 0.2399 0.2399 Drains the area behind the retaining wall
between SR360 stations 154+00 and 157+00.

MH56 0.5464 0.2732 0.5131 Drains the area behind the retaining wall
between SR360 stations 150+00 and 154+00.

DA304 0.2273 0.1137 0.6268 Drains the area behind the retaining wall
between SR360 station 150+00 and the Hardy overpass.

0.1500 0.1425 0.1425 Contribution from the inlet draining Hardy Dr.

Total CA contribution to SR360 trunkline; 10.4560
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Unit 2 Drainage Area Summation

UNIT-TWO DRAINAGE AREA BREAKOUTS

DRAINAGE BASIN NO. PERVIOUS IMPERVIOUS TOTAL CA CUMULATIVE C()olHENTS
AREA AREA (ACRES) CA (ACRES)

(ACRES) (ACRES)

DA22 2.2854 0.8006 1.9033 1.9033 Drains the eastbound mainLanes of 1-10 and adjoining off-
road areas between stations 8230+00 and 8237+00.

DA23 0.8209 0.4105 2.3137 Drains the median between 8231+00 and 8236+85.

DA24 7.8318 2.n91 6.5560 8.8698 Drains the existing roadway south of station 8231+00.
(Represents a 50X reduction over the Unit 1 area.)

Unit 1 Drainage (Drainage Areas 22-31,320,322) 5.4409 14.3107 Drainage areas from Unit 1

DA32 1.9284 1.8320 1.8320 Drains 1-10 median between 8217+00 and 8231+00.

DA33 1.3n4 1.3085 1.3085 Drains 1-10 median between 8212+00 and 8217+00.

DA34 0.9160 0.8702 2.1787 Drains 1-10 eastbound between 8212+00 and 8217+00.

DA35 1.1014 1.0463 2.8783 Drains 1-10 eastbound between 8217+00 and 8225+00.

DA36 1.5180 0.7590 0.7590 Drains the area west of Ramp B between Ramp B 3+65
and 1-10 station 8230+50.

DA324 0.6164 0.5856 0.5856 Drains 1-10 eastbound between 8226+00 and 8230+00.

DA37 0.9384 0.8915 2.2361 Drains Ramp B between stations 5+67 and 18+49.84 (includ-
ing the eastbound 1-10 lanes between 8225+00 and 8230+50).

DA38 0.2330 0.1165 0.1165 Drains the remaining off-road area west of Ramp B.

DA39 1.6781 0.8391 8.2487 Drains the infield area between the mainlanes and Ramp B.
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DRAINAGE BASIN NO. PERVIOUS

AREA
(ACRES)

IMPERVIOUS
AREA

(ACRES)

UNIT-TWO DRAINAGE AREA BREAKOUTS

TOTAL CA CUMULATIVE
(ACRES) CA (ACRES)

COMMENTS

DA40 0.4362 0.4144 0.4144 Drains the intersection of Ramp B and Baseline Rd.

DA41 0.2771 0.2632 0.2632 Drains Ramp B between stations 2+00 and 5+67.

DA42 0.8965 0.4483 0.9520 Drains the infield area between Ramp C and 1-10.

DA43 0.5303 0.5038 0.5038 Drains Ramp C between 10+65 and 15+54.

DA47 0.5154 0.4896 1.4417 Drains the intersection of Ramp C and Baseline Rd.

DA45 0.'0356 0.7013 0.6840 0.6840 Drains the south side of Baseline Rd.
between Wendler Dr. and 1-10.

DA46 0.1492 0.6508 0.6929 0.6929 Drains the north side of Baseline Rd.
between wendler Dr. and 1-10.

DA48 0.0953 0.0905 0.0905 Drains the eastbound lanes of Baseline Rd.
between 18+40 and 21+30.

DA49 0.1423 0.1352 0.1352 Drains the westbound lanes of Baseline Rd.
between 18+40 and 21+50.

Drainage from Ramps B,C and Baseline Rd.(West). 11.9706 Drainage areas 32-49.

DA54 0.9447 0.8975 0.8975 Drains the eastbound lanes of Baseline Rd. between
stations 21+35 and 28+20 (see Unit 1).

DA55 0.4198 1.4818 1.6176 2.5151 Drains the westbound lanes of Baseline Rd. between
stations 21+35 and 27+09 (see Unit 1).

DA56 0.4563 0.4335 0.4335 Drains the intersection of Ramp A and the eastbound
lanes of Baseline Rd.

DA58 0.5045 0.2523 0.2523 Drains the infield area north of Baseline Rd. between
Ramp D and Ramp WBC-D.

DA59 0.0918 0.3065 0.3371 0.5893 Drains Ramp D between stations 5+00 and 10+15.

Drainage from Ramps A,D and Baseline Rd.(East). 3.5379 Drainage areas 54-59.
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UN[T-T~ DRA[NAGE AREA BREAKOUTS

DA60 0.6876 0.6532 0.6532 Drains [-10 eastbound between 8208+50 and 8212+00.

DRA[NAGE BAS[N NO. PERVIOUS [MPERV[OUS TOTAL CA CUMULAT[VE COMMENTS
AREA AREA (ACRES) CA (ACRES)

(ACRES) (ACRES)

DA61 0.1636 0.1554 0.8086 Drains Ramp W-S between 62+10 and 64+60.

DA62 0.3535 0.3358 1.1445 Drains [-10 eastbound between 8206+00 and 8208+50.

DA63 0.8264 0.7851 1.9295 Drains [-10 median between 8206+00 and 8212+00.

DA64 0.6657 0.6324 2.5620 Drains westbound 1-10 between 8206+00 and 8211+80.

Unit 1 Drainage (Drainage Areas 65-6) 0.8893 0.8893 Drainage areas from Unit 1

Total Unit 2 Drainage at JCT 11 33.2704 All drainage areas to this point.

DA405 1.3053 0.6527 0.6527 Drains the area east of Ramp 0 between Baseline Rd.
and Ramp WBC-D station 8200+88.

DA67 0.5813 0.5522 1.2049 Drains Ramp WBC-D between stations
8200+88 and 8204+15.

DA70 0.3547 0.3370 0.3370 Drains Ramp W-S between 57+50 and 62+10.

DA71 0.1940 0.1843 0.5213 Drains Ramp C between 8+56 and 10+65.

DA72 0.7455 0.3728 0.8940 Drains the area west of Ramp C between
6+15 and Baseline Rd.

DA73 0.3375 0.1688 1.0628 Drains the area west of Ramp W-S
between 50+60 a~ 55+10.

DA74 0.0947 0.0474 1.1101 Drains the area west of Ramp W-S
between 49+60 a~ 50+60.

DA75 0.9883 0.9389 2.0490 Drains Ramp W-S between 50+10 and 57+50.
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UNIT-TYO DRAINAGE AREA BREAKOUTS

DRAINAGE BASIN NO. PERVIOUS IMPERVIOUS TOTAL CA CUMULATIVE COMMENTS
AREA AREA (ACRES) CA (ACRES)

(ACRES) (ACRES)

DA76 1.7080 1.6226 3.6716 Drains the eastbound mainlanes between
8194+00 and 8206+00.

DA77 1.6529 1.5703 5.2419 Drains the 1-10 median between
8194+00 and 8206+00.

DA78 1.3751 1.3063 6.5482 Drains the westbound 1-10 mainlanes between
stations 8194+00 and 8206+00.

DA79 0.7869 0.7476 7.2958 Drains Ramp YBC-D between stations
8194+88 and 8201+89.

DA68 0.9711 0.4856 8.9862 Drains the area east of Ramp YBCD between
stations 8194+88 and 8200+88.

DA81 0.5280 0.5016 0.5016 Drains westbound 1-10 between stations
8188+80 and 8194+00.

DA401 0.0775 0.0388 0.0388 Drains the westbound 1-10 mainlanes between
stations 8188+80 and 8194+00~

DA80 0.5544 0.5267 1.0670 Drains Ramp YBC-D between stations
8189+66 and 8194+88.

DA69 0.9910 0.4955 10.5487 Drains the area east of Ramp WBC-D between Ramp YBC-D
stations 8189+66 and 8195+89.

DA88 0.6916 0.6570 0.6570 Drains Ramp YS between stations
45+00 and 50+10.

DA85 0.0970 0.0922 11.2979 Drains Ramp Y-S between stations
43+08 and 45+00.

DA86 0.7254 0.6891 11.9870 Drains the Ramp Y-S/EBT-4 gore area between
Ramp Y-S 38+25/EBT-4 23+28 and Ramp Y-S 50+10.

DA87 0.4371 0.4152 12.4023 Drains eastbound 1-10 mainlanes between
8183+00 and 8189+00.

Br idge Decks 0.5052 0.4800 0.4800 Drains the Ramp Y-S bridge deck between
stations 30+91.50 and 37+62.
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Subtotal CA=

UNIT-T~ DRAINAGE AREA BREAKOUTS

46.1526

The sum of CA conveyed to Detention Basin #1 through the Unit 2
stormdrain is CA=46.1526 acres.
Additional contributions to Detention Basin #1 resulting from
the direct runoff of adjacent pavements and off-roadway areas
(including the detention basin itself) consists of 4.8014 acres
of pervious surface area.The sum total CA value of all runoff enter
ing Detention Basin #1 is: CA=46.1526+(0.5*4.8014)=48.5533 acres.

DA149 0.1022 0.0971 0.0971 Drains Ramp EBT-4 between stations 21+50 and 23+28.

DA(MH 22) 2.2125 0.7810 1.8482 50.4986 Drains the infield area between I-10, the Western Canal and Ramp
EBT-4 including the 1-10 pavement section from 8189+00 to 8194+00.

DA100 0.1722 0.1636 0.1636 Drains Ramp EBT-4 between 18+50 and 21+50.

DA102 0.3926 0.1963 0.1963 Drains the area between the noise wall,
the Western Canal, and Ramp EBT-4.

Subtotal CA= 50.8585

DRAINAGE BASIN NO. PERVIOUS IMPERVIOUS TOTAL CA CUMULATIVE COMMENTS
AREA AREA (ACRES) CA (ACRES)

(ACRES) (ACRES)

DA198 0.3062 0.2909 0.2909 Drains the westbound 1-10 between stations
8178+25 and 8181+00.

DA199 1.1746 1. 1159 1.4068 Drains the westbound 1-10 between stations
8181+00 and 8188+80.

DA200 1.0990 0.5495 1.9563 Drains the infieLd area between the westbound mainlanes of 1-10
and Ramp WBC-D from 1-10 station 8178+00 to 8190+00.

DA202 0.5647 0.5365 2.4927 Drains Ramp WBCD between stations
8181+25 and 8189+66.

DA203-5 1.9938 4.4865 Drainage from inlets 203-5.
(see Uni t 1)

The sum of CA conveyed to Detention Basin #3A through the
Unit 1 stormdrain is CA=4.4865 acres.
Additional contributions to Detention Basin #3A resulting from
the direct runoff of adjacent pavements and off-roadway areas
(including the detention basin itself) consists of 3.2828 acres
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of pervious surface area.
Thus, the sum total CA value of all runoff leaving Detention
Basin #3A is: CA=4.4865+(0.5x3.2828)=6.1279 acres.

UNIT-TWO DRAINAGE AREA BREAKOUTS

DA229 0.0184 0.2525 0.2491 0.2491 Drains Ramp WoN from station 118+00 to 119+45.
I

DA228 0.5068 0.4815 0.7305 Drains Ramp W-S between stations 12+26 and 19+00.

DA230 0.44n 0.4253 1.1559 Drains Ramp S-E 117+50 to 119+66.

DA231 5.1888 2.5944 3.7503 Drains area bounded by Priest Dr.,the Western Canal,
Ramp S·E and R8flll N-E.

DA226 1.1708 1.1123 1. 1123 Drains Ramp WoN between stations 109+75 and 118+20.

DA210-3 2.5798 2.5798 Drainage from inlets 210-2.
(see Unit 1)

The sum of CA conveyed to Detention Basin #3B through the
stormdrain and from overland flows is calculated as follows:

Contribution from DA226,228-31,210-13;
CA=7.4424

Contribution from Detention Basin 3A;
CA=6.1279

Contribution from 1-10 mainlanes(CB 122-3);
CA=1.3795

Contribution from infield area between
Ramps W-S,N-E,Canal and mainlanes; CA=4.3305

Contribution for infield area between
Ramps W-S,W-N and 1-10; CA=3.9520

Contribution from Ramp W-S bridge
scuppers (CB223-5); CA=0.6240

Contribution from SRP equipment
underpass; CA=0.0963

Ramp SE bridge drainage (from
scupper inlet 217,see Unit 1); CA=0.7050

Subtotal CA=24.6576
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The sum of CA conveyed to Detention Basin #2A through #2B is;

Contribution from Detention Basin #1,DA100, 102;
CA=

Contribution from Detention Basin 3B;

UNIT-TWO DRAINAGE AREA BREAKOUTS

50.8585

CA= 24.6576

Contribution from DA 103;
CA= 2.7480

Contribution from EBT-4 curb-cut:
CA=

Contribution from Detention Basin #2A infield;
CA=

Subtotal CA=

0.3555

2.3772

80.9968

Drains Ramp EBT-4 between 11+98 and 18+50.

DRAINAGE BASIN NO. PERVIOUS IMPERVIOUS TOTAL CA CUMULATIVE
AREA AREA (ACRES) CA (ACRES)

(ACRES) (ACRES)

DA131 1.2121 1.1515 1.1515

DA128 0.5647 1.0836 1.3118 2.4633

DA129 7.8539 3.9270 6.3902

DA126 0.7805 0.7415 7.1317

DA125 1.8302 1.7387 8.8704

DA124 0.5978 0.5679 9.4383

DA106 0.3352 0.3184 0.3184

DA148 0.1981 0.1882 0.1882
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Ca4HENTS

Drains Ramp ~-N between stations 101+00 and 109+77.

Drains the Ramp ~-N between 94+92 and 101+00
and adjacent off-roadway areas.

Drains the off-roadway area between Priest Or. and
Southern Ave. between Ramp ~-N and the R~.

Drains the mainlanes and Ramp ~-N between stations
Ramp ~-N 94+92 and 1-10 8159+90.

Drains the 1-10 median between stations
8159+90 and 8173+00.

Drains the eastbound .-10 mainlanes from
stations 8159+90 and 8164+00.

Drains Ramp EBT-4 from station 6+69 to 10+05.

Drains Ramp EBT-4 from station 10+05 to 11+98.
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UNIT-TWO DRAINAGE AREA BREAKOUTS

DA107 2.2314 2.1198 2.1198 Drains the eastbound 1-10 between stations
8165+00 and 8183+03.

DA108 0.2330 0.2214 2.3412 Drains Ramp EBT-4 and parts of the eastbound mainlanes
between Ramp EBT4 station 6+69 and 1-10 station 8163+80.

DA160 6.6469 3.3235 3.3235 Drains the area west of Ramp S-E between stations
87+67 and 97+55.

DA114 0.9843 0.9351 4.2585 Drains Ramp S-E between stations 87+67 and 94+86.

DA116 1.8836 0.9418 0.9418 Drains the area west of Ramp S-E between stations
83+00 and 87+67.

DA118 0.5295 0.5030 1.4448 Drains Ramp S-E between 84+25 and 87+67.

The total runoff volume leaving Detention Basin #2B through HDY2 is;

Contribution from DA124-31;
CA= 9.4383

Contribution from DA114, 116, 118,and 160;
CA= 5.7033

Contribution from lift station;
CA= 3.2415

Contribution from DA106-8,148;
CA= 2.8478

Contribution from Detention Basin #2A;
CA= 80.9968

Contribution from Detention Basin #2B infield area;
CA= 4.0766

Subtotal CA= 106.3043

DA150-7 3.2350 3.2350 Drainage from inlets 150-7.
(2.3609+0.8741 from Unit 1 and reduced DA150)

The sum of the CA at the east side DMJM tie-in at 8152+00
is calculated as CA=103.0628+3.2350=106.2978

DA315
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0.2043 1.6012 1.6233 1.6233 Drains Ramp YN between stations
127+50 and 135+80.
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UNIT-TWO DRAINAGE AREA BREAKOUTS

DA317 0.2020 1.5915 1.6129 1.6129 Drains Ramp ~N between stations
119+45 and 127+50.

Total contribution to others;
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CA=3.2362
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LOCATION DATA

Highway: superstitlon/l-l0 (UNIT 1)
location: Maricopa Co.
Project No.: IR-l0-3(310)

DESIGN DATA
frequency: 50 yeers
Pi>- 2.95 In. P24- 3.40 In. PI- 2.35 in.
OUtlet Til flev.- 11n.OO (Crown Elevation of the Discharllillll Pipe Into Dtn. Basin 1)"

Pipe n - 0.012

ARIZONA DEPARTMENT Of TRANSPORTATION
STORM SEIlER CAPACITY CALaJlATiON RECORD

DESIGN: IIHH
REV ISED: IIHH
CIlECKED: GSa

4/1992
9/1992
9/1992

SEWER CALCULATIONS

... ---- -_ ... - ............ -----_.-_ ... ---------- -------- -- -- ---- ................................................ -_ ...... -_ ... - ... -------- - ... - .....--- ............ -_ ... - -- -- -_ ...... -_ ..... -_ ... - .. -----_ ........ _-
T1 C8320 · C828 0.24 0.24 10.00 0.50 10.00 6.30 1.51 1231.29 1231.19 67 0.0015 24 9.49 3.02 0.0000

01 C828 · "H5 0.59 0.83 10.00 1.40 10.50 6.30 5.23 1231.19 1230.73 270 0.0017 24 10.10 3.22 0.0005

T2 C8321 - "H5 0.65 0.65 10.00 0.40 10.00 6.30 4.10 1233.97 1233.82 79 0.0019 24 10.40 3.31 0.0003

02 C827 - MH5 0.58 0.58 10.00 0.80 10.00 6.30 3.65 1239.n 1234.17 330 0.0168 24 31.n 10.11 0.0002

03 MH5 - C8322 0.00 2.06 10.80 6.15 12.67 1217.00 1216.97 18 0.0017 24 10.10 3.22 +0.0027

04 C8322 · C829 0.03 2.09 10.00 0.40 10.80 6.15 12.85 1216.00 1210.00 268 0.0224 24 36.68 11.67 0.0027

05 C829 · C831 0.44 2.53 10.00 0.20 11.20 6.00 15.18 1207.42 1206.07 90 0.0150 24 30.02 9.55 0.0038

06 C831 - JCT31 0.19 2.n 10.00 11.40 6.00 16.32 1206.07 1205.92 10 0.0150 24 30.02 9.55 0.0044

... ------ _. -- -_ ... - -------- ................. - ._ .. _.. - -- .- .. __ ... - . _._ .... _..._........ - ---_ .. -- -_ ... - ... - -._--_ .... .. -_.-_ ....... - .. -_ ... -.--- .... _..... - .........

A9 "H6 - "H13 0.00 18.97 0.40 16.20 5.20 98.64 1207.41 1206.10 264 0.0050 48 110.04 8.76 0.0040

.... _....... - -- -- -- .--- ...... _.. _... --_. _... - -_ ... -_... _. -- .- .... -- - -- ...... -_ ........ -- -- -- -_ ... _-- -_ ...---- _._-_ .... .. _.. -_ .. -- _..-_. -_.- _... _... . - ...... - .. -

E17 C854 · "Hll 0.95 0.95 10.00 0.20 10.00 6.30 5.98 1206.95 1206.68 47 0.0057 24 18.34 5.84 0.0006

E19 C855 · JCT8 1. 17 1.17 10.00 0.20 10.00 6.30 7.37 1206.83 1206.34 68 o.oon 24 20.80 6.62 0.0009

E18 MH11 · MH12 0.00 2.12 1.10 10.20 6.30 13.36 1206.68 1205.87 300 0.0027 24 12.73 4.05 0.0030

E20 MH12 · "H13 0.00 2.12 1.00 11.30 6.10 12.93 1205.87 1205.14 283 0.0026 24 12.50 3.98 +O.OOU

----- -- _... --_. - -_ ... - _.. -- .-_ ... --- _...... ---- _..... -.- .. ---_ .. . _. -- _..... ---_ .. _-- _. - .... _-_ .. _....... --- ------_ .. ---- .. - _...- _.... _.... - - -- -_ ...- ---_ .._.---

G1 C858 - C859 0:25 0.25 10.00 0.20 10.00 6.30 1.58 1205.93 1204.99 57 0.0165 24 31.48 10.02 0.0000

G2 C859 - JCT10 0.00 0.25 10.60 6.30 1.58 1204.99 1204.06 21 0.0443 24 32.97 10.49 0.0000

..... - ...... _. -_ ... - _... --_ .. - _. - -- -_. -- -- ---_ ... - _.. -_.- ..... - -- --- - -_ .... _._ ...- -- .---- ........ --_. __ .. -- ------ --- ._._- ... - ... --

H5 C864 · C865 0.46 0.46 10.00 0.10 10.00 6.30 2.90 1224.57 1223.79 47 0.0166 24 31.48 10.02 0.0001

H6 C865 · C866 0.60 1.06 10.00 0.60 10.10 6.30 6.68 1223.79 1219.29 273 0.0165 24 31.48 10.02 0.0007

H7 C866 - MH16 0.29 0.29 10.00 10.00 6.30 1.83 1219.29 1219.03 16 0.0162 24 31.48 10.02 0.0000

H8 MH16 · JCT11 0.00 1.35 10.00 10.70 6.10 8.24 1211.95 1197.43 63 0.2305 24 118.86 37.03 0.0011
..- _..---_. _.. _ _ _. _ - _ _ -- _. _. - - - -- - -- _ - - _.. _. - -- -- _.. _ -- -- -_. _. _ - - _.. - _ - - - - - _ -- -_ ..-_.- - _ _.. - -- _ -.- _ _. _.. _ _ - _.. _ -

·:;:::::~;;~=:::;::::F:::::;~~j:~~~::f;:::;;;:=::;;=;]:::;:,T:::··i:i~;;;f~;:j;?~~;:i:;~;~:Fi~;;:f.~(;:i:};;:;;;::D;;~:i;~;~[~i;L~;:;::
._-= -a.= ------~- ---••----- &: - •••••••----- --.............. .. -----... _.

A3 C823 • MHI 0.41 0.41 10.00 0.90 10.00 6.30 2.58 1242.52 1242.29 138 0.0017 24 10.10 3.22 0.0001 0.23 1243.49 1243.26
82 C824 _ MHI 13.11 13.11 14.00 14.00 5.50 n.l1 1243.53 1243.26 10 0.0270 30 n.34 14.76 +O.0B66 0.87 1244.13 1243.26
AI. MHI • "H2 0.00 13.52 1.10 14.00 5.50 74.36 1243.79 1243.27 600 0.0009 42 32.70 3.41 +0.0047 1.02 1243.79 1242.n
83 C825 • "H2 1.09 1.09 10.00 10.00 6.30 6.87 1242.48 1241.n 6 0.1183 24 144.37 45.95 0.0008 0.71 1242.48 1241.77
AS "H2 _ "H3 0.00 14.61 0.30 15.10 5.25 76.70 1242.n 1237.68 301 0.0169 42 141.70 14.73 0.0050 5.09 1242.77 1237.68
At> "H3 • "H4 0.00 14.61 0.50 15.40 5.20 75.97 1237.68 1219.50 521 0.0349 42 203.62 21.16 0.0049 18.18 1237.67 1219.49
B4 C826 _" JCT2 0.46 0.46 10.00 10.00 6.30 2.90 1218.25 1215.99 5 0.4520 24 164.78 52.45 0.0001 2.24 1218.25 1216.01
85 C830. JCT3 1.18 1.18 10.00 10.00 6.30 7.43 1214.24 1207.75 29 0.2238 24 116.92 37.22 0.0009

A7,A4O "H4 _ "116 0.00 16.25 0.30 15.90 5.20 84.50 1219.50 1207.41 384 0.0315 42 193.44 20.11 0.0060

U1SD·8.1IK1 07·Oct·92
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LOCATION DATA

Highway: superstition/l-l0 (UNIT 1)
Location: Maricopa Co.
Project No.: lR-l0-3(310)

DESIGN DATA
fr~Y: 50 yeers
P6a 2.95 in_ P24- 3.40 In. PI- 2.35 in.
OUtlet Til Elev.- 1177.00 (Crown Elevation of the olocharging Pipe into otn. 8a.in 1)-

Pipe n • 0.012

ARI20NA DEPARTMENT Of TRANSPORTATION
STOllH SEIlER CAPACITl CALC1IlATIOll RECORD

DESIGN: IIHH
REVISED: IIHH
ClIECICEll: liSI

4/1992
9/1992
9/1992

... ------ -_ .. --_ ... --_ .... ---- ... - .----_ .. _... - ---_ ........... ---- .. --------- -_ .. --- ------ .. - .. -------- ... - .... --- ------ -_ ..-..... -_ ... - -_ ...... ---_ ... .......... -_ ... - .. -- -- _.. ---- - ...... --- -- -_ .... -_ ..............

Tl C8320 - C828 0.24 0.24 10.00 0.50 10.00 6.30 1.51 1231.29 1231.19 67 0.0015 24 9.49 3.02 0.0000 0.10 1231.28 1231.18

Dl C828 • HH5 0.59 0.83 10.00 1.40 10.50 6.30 5.23 1231.19 1230.73 270 0.0017 24 10.10 3.22 0.0005 0.46 1231.18 1230.n

T2 C8321 · MH5 0.65 0.65 10.00 0.40 10.00 6.30 4.10 1233.97 1233.82 79 0.0019 24 10.40 3.31 0.0003 0.15 1233.97 1233.82

02 C827 • HH5 0.58 0.58 10.00 0.80 10.00 6.30 3.65 1239.n 1234.17 330 0.0168 24 31.77 10.11 0.0002 5.54 1239.n 1234.18

D3 MH5 · C8322 0.00 2.06 10.80 6.15 12.67 1217.00 1216.97 18 0.0017 24 10.10 3.22 +0.0027 0.03 1218.02 1217.99

04 C8322 · C829 0.03 2.09 10.00 0.40 10.80 6.15 12.85 1216.00 1210.00 268 0.0224 24 36.68 11.67 0.0027 6.00 1216.00 1210.00

05 C829 · C831 0.44 2.53 10.00 0.20 11.20 6.00 15.18 1207.42 1206.07 90 0.0150 24 30.02 9.55 0.0038 1.35 1207.42 1206.07

06 C831 · JCT31 0.19 2.n 10.00 11.40 6.00 16.32 1206.07 1205.92 10 0.0150 24 30.02 9.55 0.0044 0.15 1206.07 1205.92

-- ... -- -- -- -- -_ .... ---- ---- . --- _... --_ ... ---- -- -- -------- ................... - ---_ ......--_ ........ - .. ----- .. -- ..... ------ --- .._..... --_ ... - -_ ............ -_ ..... - -- ---- -_ .. -- -_ ..------- -- -- -- .. - - ........ -- -_ ...

A9 ""6 - HH13 0.00 18.97 0.40 16.20 5.20 98.64 1207.41 1206.10 264 0.0050 48 110.04 8.76 0.0040 1.32 1207.41 1206.09

----- -_ ........ - ....... - ---- ---- --_ .. ----_ ....--- -- ---- ...... --- .. -- ------------- -- -----_ .. -------- -------- -- ... --- ---- -------- -----_ .. -_ ..... -- -_ .. -- -- -- - .. -_ ..... -- -_ ..... -_ .. -_ ...... -_.- ..

E17 C854 - HHll 0.95 0.95 10.00 0.20 10.00 6.30 5.98 1206.95 1206.68 47 0.0057 24 18.34 5.84 0.0006 0.26 1206.95 1206.69

E19 C855 · JCT8 1.17 1.17 10.00 0.20 10.00 6.30 7.37 1206.83 1206.34 68 o.oon 24 20.80 6.62 0.0009 0.49 1206.83 1206.34

E18 HHll - HH12 0.00 2.12 1.10 10.20 6.30 13.36 1206.68 1205 .87 300 0.0027 24 12.73 4.05 0.0030 0.81 1206.68 1205.87

E20 MH12 · MH13 0.00 2.12 1.00 11.30 6.10 12.93 1205.87 1205.14 283 0.0026 24 12.50 3.98 +0.0028 0.74 1205.87 1205.13

------- -- ---_ ..... ---- ---- ---- .-.--- --_ ... -- _..-.. -- ---- --_.- ----_ .. ---_ .................. .............. ............... .... - ... - ....... _... _.... _... _.. _... _......... .. .. _..........................................................................

Gl C858 · C859 0~25 0.25 10.00 0.20 10.00 6.30 1.58 1205.93 1204.99 57 0.0165 24 31.48 10.02 0.0000 0.94 1205.93 1204.99

G2 C859 · JCTlO 0.00 0.25 10.60 6.30 1.58 1204.99 1204.06 21 0.0443 24 32.97 10.49 0.0000 0.93 1204.99 1204.06

..._... _............ __ ...... _................ ..........................._... _................... .. -_ ......................... _........ _... _...... _. ..... _.- -- _.......... -_ ......... - -- _....... -_ .......... _... _..._.. -- - - -_ .. - _........

H5 C8M - CB65 0.46 0.46 10.00 0.10 10.00 6.30 2.90 1224.57 1223.19 47 0.0166 24 31.48 10.02 0.0001 0.78 1224.57 1223.19

H6 C865 · C866 0.60 1.06 10.00 0.60 10.10 6.30 6.68 1223.19 1219.29 273 0.0165 24 31.48 10.02 0.0007 4.50 1223.19 1219.29

H7 C8M - MH16 0.29 0.29 10.00 10.00 6.30 1.83 1219.29 1219.03 16 0.0162 24 31.48 10.02 0.0000 0.26 1219.29 1219.03

H8 "H16 - JCTll 0.00 1.35 10.00 10.70 6.10 8.24 1211.95 1197.43 63 0.2305 24 118.86 37.03 0.0011 14.52 1212.00 1197.48

SEIlER CALaJLATI OMS

_ --_ --_..-_.. _ -- - -- - _.._..-- - _. -_ -- _ -. - - - _ - - - _ _.. _ _ _. - - _ _ _ _ _.. _ - _ _ _.. _ _ - -- - _ _ - - - -_ .. -

---··~~~~~~·-_··-_··-I·_-···_·~i;~:·~~~;;:··I··~~~·?!·~~~:_~~~:---··I I I Q 1~;~-~i~~;:~-~I~~:;h··I·-;i;;·I··Oi~~~~~~ii~--·-~-·-I-··-;-··-~I···~~~~·~I~~-~i:~~i~·····
Line No. frClO' To No. CA CA Inlet Sewer Design In./hr. ct. Inlet I OUtlet ft. ft./ft. In. cf. f.p... ft./ft. ft. Inlet I OUtlet
._.: ::1:& & -------••- --••••----- : ---- -- ---..--- ---.... ------ .

A3 C823 • MHI 0.41 0.41 10.00 0.90 10.00 6.30 2.58 1242.52 1242.29 138 0.0017 24 10.10 3.22 0.0001 0.23 1243.49 1243.26
82 C824 _ MHI 13.11 13.11 14.00 14.00 5.50 n.l1 1243.53 1243.26 10 0.0270 30 n.34 14.76 +0.0866 0.87 1244.13 1243.26
M MHI • MH2 0.00 13.52 1.10 14.00 5.50 74.36 1243.19 1243.27 600 0.0009 42 32.70 3.41 +0.0047 1.02 1243.19 1242.77
83 C825 _ MH2 1.09 1.09 10.00 10.00 6.30 6.87 1242.48 1241.77 6 0.1183 24 144.37 45.95 0.0008 0.71 1242.48 1241.77
AS MH2 _ MH3 0.00 14.61 0.30 15.10 5.25 76.70 1242.77 1237.68 301 0.0169 42 141.70 14.73 0.0050 5.09 1242.77 1237.68
A6 HH3 • HH4 0.00 14.61 0.50 15.40 5.20 75.97 1237.68 1219.50 521 0.0349 42 203.62 21.16 0.0049 18.18 1237.67 1219.49
B4 C826 _. JCT2 0.46 0.46 10.00 10.00 6.30 2.90 1218.25 1215.99 5 0.4520 24 164.78 52.45 0.0001 2.24 1218.25 1216.01
85 C830 • JCT3 1.18 1.18 10.00 10.00 6.30 7.43 1214.24 1207.75 29 0.2238 24 116.92 37.22 0.0009 6.49 1214.24 1207.75

A7,A4O HH4 • HH6 0.00 16.25 0.30 15.90 5.20 84.50 1219.50 1207.41 384 0.0315 42 193.44 20.11 0.0060 12.10 1219.50 1207.40

........... -- -_ -_ -_ -- -- -_ - -_ -_ -_ -_ -_ - -_ _ -_ - -_ -_ -_ -_ -_ ...
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- - - - - - .. • - - - - - - -

-..................... _... ......... _..................................................................................... .................... -_ ......................................... -_ ............... -_ ................................................................ -_ ...... - .......................... _.................. -- -_ ..... -_ ....... - .... -_ .................................................. -- -- -- -_ ....

-----~~~~~ ~-----.- '--1-- -- -- --~~~~~~~-~~~~-----I--~~~ -~~. ~~~~- ~~~:---- -I I 1 Q I' --.- -- -- -.~~~.~~~~~~~ .--- --"---1-- '--~~~'~~~~~~--------I- ---- -- ..~~~~~~~- ~~~-~~~- .. -------
Incr.. SUlI. Crown Elevation I length I Slope Oil... Q full V S I h Icrown Elevation

Line No. FrOlll _ To No. CA CA Inlet Sewer Design in./hr. cf. Inlet I OUtlet ft. ft./ft. In. cta f.p... ft./ft. ft. Inlet I OUtlet
s:zs.===:;:.:s.••a._.:&2:a:ll:-==::.::ac...._ ........___._....._ .....-=.,.........~..a:a:a:;a:aa::=·z:·=a..:=.:z-..aa:aaaa..____~___-=-.........-s.. .... .....:=:a~.._.-.::a.............._ .... _ ....

Al0 "H13 - "H15 0.00 21.34 0.70 16.60 5.10 108.83 1206.10 1202.94 436 0.0072 54 110.04 8.76 0.0049 3.14 1206.10 1202.96

All "H15 · "H17 0.00 22.69 0.60 17.30 5.00 113.45 1202.94 1194.12 598 0.0147 54 258.29 16.24 0.0028 8.79 1202.94 1194.15

-_ ... -_ ...... --_ .... --- ---- ._- .- -- -_ .... -- ---------_ .. -- --- -------- _... -- ---- -- ------- -------- ------.- .. -_ ........ -_ ...- .................... -_ .... ......... -_ .... -- -_ ..... -_ ............. -- - .... _... -- - - - - - --

11 CB67 · "H17 0.55 0.55 10.00 10.00 6.30 3.47 1213.45 1205.05 23 0.3652 24 148.99 47.43 0.0002 8.40 1213.50 1205.10

12 CB405 - "H17 0.65 0.65 10.00 10.00 6.30 4.10 1192.68 1192.62 42 0.0014 24 9.49 3.02 0.0003 0.06 1192.68 1192.62

·- -- -- - - - - --- --_ .. -- --- -- ------ -- _._-- _.. --- .. - -_ . ._-----_. - _. _... _....... _..... _... .._... __ ... - _.... _--_ . ._. - -- - _. _.. - - - - - -- - - ---- .------ _. _......... _. - - _. _. -- - - - - - -- _. _. _.-
A12 "H17 · "H19 0.00 23.89 17.90 4.90 117.06 1194.12 1187.33 600 0.0113 60 299.93 15.28 0.0017 6.78 1194.12 1187.34

· --- - _. _. - - - _. -_ ... --- --- .- --- --- -- ---- _._. - -.-- --- ...----- -- -- ---- _....... --_ ... - _... --_ ... -- ...._-_. ---_ ..... - ..... --_ ... ---- _. _.. _.. ----- ._------ ... _- -- -- _.... -.- ........................... _- -- ............ -

Jl0 CB78/9 - "H19 1.92 1.92 10.00 10.00 6.30 12.10 1187.69 1187.27 82 0.0051 36 51.60 7.30 0.0003 0.42 1187.69 1187.27

Jl1 CB68 · "H19 0.49 0.49 10.00 10.00 6.30 3.09 1186.32 1186.27 28 0.0018 24 10.40 3.31 0.0002 0.05 1186.32 1186.27

-- -- - ._- - - _.... --_ ... - _... -_. -- .---_. _..... ---- - - _...... --- .- _....... - ... -_ ... _.. -- --_ ...... -- ... - _. - .. - .. _.- -- ---.---- - --_ ...... ----- -- --_ ... _- _._ ... _- --- .. - _. ---- ---

AU "H19 - "H80 0.00 26.30 0.60 17.90 4.90 128.87 1187.33 1181.28 532 0.0114 60 119.70 6.10 0.0021 6.06 1187.33 1181.27

_. - -- -- - - - _... _... - ... - _. --- .- -_._-- _. -._.-- _....... -_ .. _-- -- -_ .. -- -_ .... _..... _--_ ...... -- ---.-_ .. _._----- -_ ... - _. _.. - ..... -- ---- -- ---- - -- ..... -- --_ ... -- ...... __ ...... ------- - ... - ... -- -- _.. -

15 CB401 - C880 0.52 0.52 10.00 0.10 10.00 6.30 3.28 1188.00 1186.88 56 0.0200 24 34.66 11.03 0.0002 1.12 1188.00 1186.88

14 CB80 - "H80 0.53 1.05 10.00 10.10 6.30 6.62 1186.88 1181.92 14 0.3543 24 187.21 59.59 0.0007 4.96 1186.88 1181.92

13 CB69 - "H80 0.50 0.50 10.00 10.00 6.30 3.15 1181.00 1180.60 15 0.0267 24 4O.B5 12.75 0.0002 0.40 1181.00 1180.60

- -- --- -- -- - -_ .. -_ ... ------ -- -- _. _. _. _. -- -- _.. - - -- --- ---- -- -- -- --.-.- -- ------- -----_ ... - ._------ ._-_ ... -- .- ._-_ ... - --. -----_._----- .. _._-_..._-_. ------ _._---- -._- -- -- -- ---

A16 "H80 - "H2O 0.00 27.85 0.50 18.50 4.80 133.68 1181.28 1180.54 248 0.0030 66 199.26 8.39 0.0014 0.74 1181.28 1180.54

A17 "H2O · "H21 0.00 27.85 1.00 19.00 4.70 130.90 1180.54 1178.83 570 0.0030 66 199.26 8.39 0.0013 1.71 1180.54 1178.83

A20 "H21 · MDII4 0.00 27.85 0.20 20.00 4.60 128.11 1178.83 l1n.00 155 0.0118 66 395.18 16.63 0.0012 1.83 1178.83 -l1n.OO

A21 HOW9 · "H22 0.00 31.58 20.00 0.40 20.00 4.30 135.79 1172.50 1171.58 140 0.0066 24 20.36 6.48 0.0003 0.92 l1n.50 1171.58

1140 "H22 - CUT 0.00 31.58 0.75 20.40 4.30 135.79 1171.58 1171.56 8 0.0025 24 12.26 3.90 0.0003 0.01 1171.58 1171.57

1142 CUT - ESI0 0.00 31.58 0.75 20.40 4.30 135.79 1171.34 1171.31 18 0.0017 24 10.10 3.21 0.0003 0.03 1171.34 1171.31

--- -- _. - _.- - - --- .--- _.- ---- - - _. _. -- -- -- _. -_ ...... --- -- -_.- - _.. -.- ---- ---_ .._-- --_. -- - -- _.. _... -- -- -- ---- -_. -- -_ .. _. _.- - - -- -- - - - - - -_ .... -.- -- -- - --

"2 CB200 -CB202 5.80 5.80 20.00 0.20 25.00 4.10 23.78 1176.85 1176.48 124 0.0030 24 12.73 4.05 +0.0094 1.17 1179.51 1178.34

H3 CB202 · "H30 0.00 5.80 0.40 25.20 4.10 23.78 1176.48 1176.04 110 0.0040 24 15.69 5.00 +0.0094 1.03 1178.34 lln.31

M4 CB203 - "H30 0.70 0.70 10.00 10.00 6.30 4.41 11n.55 1176.04 36 0.0419 24 50.17 15.97 0.0003 0.01 l1n.32 lln.31

"5 "H30 - JCT20 0.00 6.50 0.60 25.60 4.00 26.00 1176.04 1174.70 225 0.0060 24 18.98 6.04 +0.0113 2.55 l1n.31 1174.76

H6 CB205 - CB204 0.92 0.92 10.00 0.20 10.00 6.30 5.80 1175.00 1174.82 46 0.0039 24 15.30 4.87 0.0006 0.03 1175.40 1175.37

"7 CB204 - ES30 0.98 8.40 10.00 0.40 25.60 4.00 33.60 1174.82 1174.39 110 0.0039 24 15.30 4.87 +0.0188 2.07 1175.37 1173.30

N5 CBI14·· "H65 0.94 0.94 10.00 0.10 10.00 6.30 5.92 1186.45 l1n.55 100 0.0890 24 73 .52 23.40 0.0006 8.90 1186.50 I1n.6O

N6 CB160 - "H65 3.33 3.33 10.00 0.50 10.00 6.30 20.98 1163.00 1162.03 156 0.0062 24 15.50 5.89 +0.0073 0.97 1163.00 1162.03

N7 "H65 · ES16 0.00 4.27 10.00 0.70 10.50 6.10 26.05 1162.03 1160.59 249 0.0058 24 18.50 5.89 +0.0113 1.44 1162.03 1160.59

Nl0 CB118 - "H67 ·0.50 0.50 10.00 10.00 6.30 3.15 1179.95 1169.55 65 0.1600 24 98.49 31.35 0.0002 10.40 1180.00 1169.60

Nll CB116 · "H67 0.94 1.44 10.00 0.40 10.00 6.30 9.07 1162.50 1162.21 96 0.0030 24 13.42 4.27 0.0014 0.29 1162.50 1162.21

N12 "H67 · ES18 0.00 1.44 10.00 0.70 10.40 6.20 8.93 1162.21 1161.64 187 0.0030 24 13.42 4.27 0.0013 0.56 1162.21 1161.65

- -- - _.... - - - - - - --- .- .. - --- _. -- -- -- -- ---_ ... ---- --- --- - .. -- - _.. - -- -- --_ ..... ---- _.- ..... - _. - .-_ .. - ... - .... _.. _----- - .--- _...... -- -- -- ... -.- -- _......... _--- -- -- _.. --

\/10 CB211 -CB210 0.50 0.50 10.00 1.90 10.00 6.30 3.15· 1200.00 1198.50 310 0.0048 24 16.98 5.40 0.0002 1.50 1200.00 1198.50

\/11 CB212 - "H35 1.29 1.79 10.00 0.80 11.90 5.90 10.56 1175.00 1173.01 50 0.0398 24 48.90 15.56 0.0019 1.99 1175.00 1173.01

\/12 CB210 - "H35 0.20 1.99 10.00 0.10 12.70 5.80 11.54 1198.45 1186.05 53 0.2340 24 119.02 37.88 0.0022 12.50 1198.50 1186.00
·-- -- -- - - -- - - -- - .... -- ---- -- --- - - _. - -- - --_ .. --- -.-- - -- ---_.- -_._.- ---- _..... -- - -_.-.- -_._.- -- -- _... -- _..... -- _.. __ .. _- ........... _.. _--_ .._--_ .. -- _.. -_. ----- .. _._---- -- .. --- -_ ... -_.- ------ -- _.. _---_.- _.......... -
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-

1173.32
1173.01
1168.34
1110.84
1168.34
1165.00

1152.15
1152.15
1151.84
1151.47
1155.85
1155.85
1155.83
1154.52

1180.00
1110.93
1164.92
1159.43
1155.49
1154.38
1152.00
1152.00
1148.49
1146.08
1147.99
1154.80
1154.10
1159.40
1146.08
1145.51

1152.22
1152.17
1152.15
1151.83
1155.98
1156.15
1155.85
1155.83

1173.74
1173.22
1173.01
1173.30
1169.52
1168.34

1195.38
1172.48
1110.50
1164.92
1156.82
1155.99
1154.38
1152.26
1152.00
1148.49
1148.19
1155.50
1154.80
1159.50
1146.23
1146.08

-

0.07
0.02
0.31
0.36
0.13
0.30
0.02
1.31

15.38
1.55
5.58
5.49
1.33
1.61
2.38
0.26
3.51
2.41
0.20
0.10
0.10
0.10
0.15
0.57

Hydraulfc: Grede Line

-

0007
0010
D083
0081
0D04
0042
0039
0002
0054
0054
0000
0000
0002
0000
DOOO
D062

.0000
0012
0014

.0013
0008
0001
0013
D033

5 I h Icrown Elevation
./ft. ft. Inlet I OUtlet
---~----~-~I

.0048 0.42

.0045 0.21

.0119 4.67
0.0140 2.46
0.0740 1.18
.1261 3.34

- ~- - - - - - - • - - .. -
-- -_ ........... -_ ... - ...... -_.- ..... -- -- -- -_ .............................................. - -- -_ ... - -_ ..... -- -_ ... - ............ - ..................................... -- -- -- -- -_ .... -- -_ ........... -_ ... - -- _.... - ... - -- -- -- -_ ........ - ........ -_ ..... -- --_ ... -- .... - ... -- -- ---- -------- -~~~~~~. -_··_·---I··-·-·--~~~~~~~-~~~~--·--I·-~~~-~!·~~~:-~~~: ... ·-1

in.:hr.1

Q I~;~-~i~~~;:~-~~;;h·-·-;i~-I--Di;~~~~~ii-----;-·-I-·-
Incr... SUI. Inlet I OUtlet I ft. Ift./ft. In. efa f.p•••line No. Fron - To No. CA CA Inlet Sewer Design ct. ft

•••::.___..~s..--__&a_______• ____---------.--•••_""••"""""'''''-''''c••,,----''''------ _.-------
117 cs23HIHJ4 2.69 2.69 10.00 0.30 10.00 6.30 16.95 1173.74 1173.32 282 0.0015 24 9.49 3.02 +0

\18 MH34 • MH35 0.00 2.69 ---- 1.50 10.30 6.10 16.41 1173.22 1173.01 204 0.0010 24 1.75 2.47 +0

W13 MH35-MH36 0.00 4.69 ---- 0.40 12.80 5.10 26.73 1173.01 1168.34 173 0.0210 24 40.21 12.82 0

1130 E531 • QJT 10.58 10.58 10.00 0.40 10.00 6.30 66.65 1111.57 1110.84 58 0.0126 24 21.62 8.79 ....
1132 CUT - MH36 10.58 10.58 10.00 0.40 10.00 6.30 66.65 1169.52 1168.34 93 0.0127 24 27.62 8.79 ....
W15 MtI36-ES32 0.00 15.21 ......- 0.40 13.20 5.10 81.04 1168.34 1165.00 207 0.0161 24 31.10 9.90 +0

............... -_ ... - -_ ......... _..... - ........ -_ .... -_ ..... -_ .................... - .--- ..... ---_ .... ---- --- -_ .. -_ .......................... -- _..................... --_.- ............... -_ ... - .......... - ..--_ ... - -- -- ---- ... - -_ ..... --- ........ --_ ... -_ .... - .. -_ ................

55 CB154 • MH60 0.15 0.15 10.00 0.25 10.00 6.30 0.95 1152.22 1152.15 46 0.0015 24 9.49 3.02 0

54 CB152 • ""60 1.35 1.35 10.00 0.10 10.00 6.30 8.51 1152.17 1152.15 12 0.0011 24 9.49 3.02 O.

53 MH60 • MH61 0.00 1.50 ........ 1.20 10.25 6.10 9.15 1152.15 1151.83 210 0.0015 24 9.49 3.02 o.
52 MH61 - TIE-IN 0.00 1.50 ...... 1.30 11.45 5.95 8.93 1151.83 1151.47 240 0.0015 24 9.49 3.02 0

56 CB155 • MH62 1.11 1.11 10.00 0.30 10.00 6.30 6.99 1155.98 1155.85 69 0.0019 24 10.68 3.40 O.

57 CB156 • ""62 0.39 0.39 10.00 0.90 10.00 6.30 2.46 1156.15 1155.85 175 0.0011 24 10.11 3.22 o.
58 MH62 - C8157 0.00 1.50 .... . ... 10.90 6.00 9.00 1155.85 1155.83 13 0.0015 24 10.68 3.40 O.

59 CB157 - MH63 0.86 2.36 10.00 0.50 10.90 6.00 14.16 1155.83 1154.52 198 0.0066 24 19.76 6.29 O.

................. - .................... ........................ - .... - ..-. _............................. ............ . ........... ............... ......... ....... -...... ................. .._....._........ - ................ . .......

XI CS318 • 0:: 1.05 1.05 10.00 ....... 10.00 6.30 6.62 1195.38 1180.00 46 0.3343 24 143.29 45.61 o.
X4 CB316 - ""50 1.20 1.20 10.00 ....... 10.00 6.30 7.56 1172.48 1110.93 97 0.0160 24 39.21 12.48 o.
X5 MH50 • ""51 1.05 6.44 10.00 0.50 10.00 6.30 40.57 1110.50 1164.92 339 0.0165 30 57.08 11.63 O.

X6 MH51 • ""52 0.00 6.44 10.00 0.50 10.50 6.20 39.93 1164.92 1159.43 332 0.0165 30 57.08 11.63 O.

X8 CB314 • ""52 1.36 1.36 10.00 0.20 10.00 6.30 8.57 1156.82 1155.49 109 0.0122 30 50.66 10.32 O.

X9 MH52 • MH53 0.00 7.80 10.00 1.20 11.00 6.00 46.80 1155.99 1154.38 436 0.0031 36 43.95 6.22 O.

Xl0 MH53 • ""54 0.00 7.80 10.00 1.50 12.20 5.80 45.24 1154.38 1152.00 202 0.0118 36 78_49 11.10 o.
Xl1 CB312 • ""54 1.10 1.10 10.00 0.25 10.00 6.30 10.71 1152.26 1152.00 84 0.0031 36 39.58 5.60 o.
X13 MH54 - MH66 0.00 9.50 10.00 0.40 13.10 5.60 53.20 1152.00 1148.49 291 0.0121 36 79.15 11.20 o.
X21 MH66·· MH58 0.00 9.69 10.00 0.30 14.10 5.50 53.29 1148.49 1146.08 200 0.0121 36 81.75 11.57 o.
X16 MH55 • ""66 0.19 0.19 10.00 ..... 10.00 6.30 1.20 1148.19 1147.99 21 0.0095 24 24.51 7.80 o.
X14 CB310 • MH56 0.24 0.24 10.00 1.70 10.00 6.30 1.51 1155.50 1154.80 350 0.0020 24 10.96 3.49 o.
XIS MH56 • ""57 0.27 0.51 10.00 1.70 11.70 5.90 3.01 1154.80 1154.10 350 0.0020 24 10.96 3.49 O.

X18 CB304 • MH57 0.11 0.11 10.00 ......... 10.00 6.30 0.69 1159.50 1159.40 8 0.0125 24 27.40 8.72 O.

X19 MH57 - ""58 0.26 0.88 10.00 ..... 13.40 5.40 4.75 1146.23 1146.08 22 0.0068 36 60.45 8.55 O.

X20 MH58 • 15G+05 0.00 10.51 10.00 0.20 13.40 5.40 57.08 1146.08 1145.51 81 0.0070 36 60.45 8.55 o.
...__....------......-.........._----_........................ ..--_....---.............--------- .........
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NOTES: 1. HYDRAULIC GRADE ElEV. AT CONNECTlOlI TO EXISTING TRUNKLINE IN SR 360 AT STA. 15D+05 ASSUMED EQUAL TO RIM OF EXISTING MANHOlE AT POINT OF CONNECTlOlI.
2. SEIlER DESIGN VELOCITY REFLECTS PIPE THEORETICALLY FLCll/ING FULL. THE HYDRAULIC GRADE LINE SLOPE REFLECTS EITHER THE DESIGN SLOPE OF THE PIPE IF FUll/lNG

PARTIALLY FULL OR THE ACTUAL FRICTIOlI SLOPE IF FLOWING FULL OR UNDER PRESSURE.
3. III THOSE CASES \/HERE THE FULL FUll/ DISCHARGE IS SIGNIFICAJlTLY DIffERENT FROM THAT REQUIRED BY THE DESIGN, THE DiffERENCE RESULTS FRlJl PHYSICAL RESTRAINTS IIlPOSEO BY THE PROFILE LAYOUT.

--THIS IS THE SLOPE CALCULATED USING THE 50 YEAR BASIN STAGES SHlllIN 1M APPENDIX I.

+ 82,GRATE ELEV. CB24 • 1247.50

M,RlM ELEV. MH1 • 1251.00

D3,GRATE ELEV. CB322 • 1222.00

E20,RIM ELEV. MH12 • 1212.05

+ HZ,GRATE ELEV. CB2DO • 1179.50

M3,GRATE £lEY. CB2DO • 1179.50

MS.R1M ELEY. MH30 • 11&4.00

M7.GRATE ELEV. CB204 • 1183.64

+ N6,GRATE £lEV. CB160 • 1164.50

N7,GRATE £lEV. CB160 • 1164.50

I17.GRATE ELEV. CB231 • 1175.50

we,RIM ELEY. MH34 • 1194.00

+ I/15,RlM £lEV. MH36 • 1180.00



- -.- - - - - - - • - - - - - - ..... -

•

LOCATION DATA
Highway: Superstitlon/l-l0 (UNIT 2)
Location: Maricopo Co.
Project No.: IR'10-3(310)

DESIGN DATA
Frequency: 50 years
Pi>- 2.95 in. P24- 3.40 in. Pl= 2.35 in.
Outlet TW Elev.- 1177.00 (Crown Elevation of tha Discharging Pipe into Dtn. 8uin 1)
Pipe n - 0.012

ARIZONA DEPARTMENT Of TRANSPORTATION
STORM SEIlER CAPACITY CALCULATION RECORD

DESIGlI: IIItH
REVISED: IIHH
CHECKED: GSa

4/1992
9/1992
9/1992

SEIlER CALCULATIONS

fl C856 - JCT4
A9 MH6 • MH13

Cl C832 • C835
C2 C833 • C834
C3 C834 - MH7
C4 CB35 • MH7
C5 MH7 • MH8
C7 C836.37 • MH8

0.44 0.44
14.76

1.83 1.83
1.31 1.31
0.87 2.18
1.05 2.88

5.06
2.24 2.24

1246.01
1244.92
1244.92
1243.42
1239.01
1238.33
1220.15
1217.83
1207.87
1208.05

1238.41
1235.91
1234.98
1234.98
1223.50
1216.76

1230.73
1234.17
1234.17
1215.06
1209.06
1207.71
1207.56

1246.03
1246.01
1245.19
1244.92
1242.48
1243.42
1238.33
1218.25
1214.24
1220.15

1239.21
1236.09
1235.91
1238.41
1226.75
1218.84

1231.19
1234.32
1239.n
1215.09
1215.06
1209.06
1207.71

4.05 1211.46 1207.41
1.32 1208.05 1206.73

0.80
0.18
0.93
3.43
3.25
2.08

0.46
0.15
5.55
0.03
6.00
1.35
0.15

0.02
1.09
0.27
1.50
3.47
5.09

18.18
0.42
6.37

12.10

0.0005
0.0014
0.0002
0.0025
0.0026
0.0037
0.0043

0.0001
0.0027

0.0022
0.0011

+0.0031
0.0054
0.0148
0.0033

+0.0035
+0.0035
+0.0086
+0.0025

0.0008
0.0030
0.0028
0.0001
0.0009
0.0036

7.07
3.22
3.90

11.09
15.93
16.04

3.22
3.40

10.11
3.22

11.68
9.55
9.55

3.22
5.17

14.76
3.40

29.40
14.73
21.16
52.21
37.22
ZO.11

10.10
10.68
31.77
10.10
36.68
30.00
30.00

22.19
10.10
12.26
34.84
50.05
SO.41

10.11
16.25
72.34
32.70
92.40

141.70
203.62
164.04
116.92
193.44

24
24
24
24
24
24
24

24 69.06 21.98
48 110.03 8.76

24
24
24
24
24
24

24
24
30
42
24
42
42
24
24
42

0.0017
0.0019
0.0168
0.0017
0.0224
0.0150
0.0150

0.0794
0.0050

0.0080
0.0017
0.0025
0.0202
0.0417
0.0248

0.0017
0.0044
0.0270
0.0009
0.1420
0.0169
0.0349
0.4520
0.2238
0.0315

6
110

10
600

5
301
521

5
29

384

270
79

330
18

268
90
10

51
264

100
108
330
170

78
84

1247.00 1246.99
1243.00 1242.52
1243.53 1243.26
1243.79 1243.27
1242.48 1241.77
1242.77 1237.67
1237.67 1219 .50
1218.25 1215.99
1214.24 1207.75
1219.50 1207.41

1231.19 1230.73
1233.97 1233.82
1239.n 1234.17
1217.00 1216.97
1216.00 1210.00
1207.42 1206.07
1206.07 1205.92

1209.6711205.62
1207.41 1206.10

.. - -- ._---- -- -_.---
1239.21 1238.41
1235.98 1235.80
1235.80 1234.98
1238.41 1234.98
1226.75 1223.50
1217.70 1215.62

14.55
14.55
41.33
54.99
6.87

59.26
57.77
2.90
7.43

64.96

1.51
9.25
3.65

12.36
15.00
14.93
16.05

2.77
81.18

11.53
8.25

13.63
18.00
29.85
14.11

6.30
6.30
6.30
6.20
6.30
5.95
5.80
6.30
6.30
5.60

6.30
6.25
6.30
6.00
6.00
5.90
5.90

6.30
5.50

6.30
6.30
6.25
6.25
5.90
6.30

10.00
10.30
10.00
11.50
11.50
11.90
12.10

10.00
13.70

10.00
10.00
10.50
10.20
11.80
10.00

10.00
10.00
10.00
10.60
10.00
11.90
12.20
10.00
10.00
13.40

0.10
0.40

0.30
1.20
0.80

0.40
0.20

0.30

0.20
0.50
1.30
0.30
0.10
0.10

0.60

1.30

0.30
1.20

10.00
10.00

10.00
10.00
10.00

10.00
10.00
10.00
10.00

10.00

10.00
10.00

10.00

10.00

10.00

10.00

0.24
1.48
0.58
2.06
2.50
2.53
2.n

2.31
2.31
6.56
8.87
1.09
9.96
9.96
0.46
1.18

11.60

0.46
1.18

2.31

6.56

1.09

0.24
1.24
0.58

0.44
0.03
0.19

C822 • MHO
MHO - PLUG

C824 - MHI
MHI • MH2

C825 - MH2
MH2 • MH3
MH3 • MH4

C826 • JCT2
C830 • JCn

MH4 • MH6

C8320 - C828
C828 • MH5
C827 • MH5

MH5 • C8322
C8322 • C829
C829 • C831
C831 - JCnl

Tl
01
02
03
04
05
06

A2
A3
82
A4
83
AS
Ai>
B4
85

A7.A40

...................... -_ -_ _.. _ _ -_ -_ -- -_ -- -_ -- ..- -_.- -_ -- -_ ..



- ...- - - - - .. - • .. - - - - - -

1
1

70
o

80
70

23
7

73

09
7

------ - .... - --
7 1215.62 1210.71 334 0.0147 30 53.88 10.98 0.0126 4.91 1216.76 1211.8

6 1210.82 1210.74 54 0.0015 24 9.49 3.02 0.0001 0.08 1211.96 1211.

9 1210.74 1210.71 III 0.0017 24 10.10 3.22 0.0001 0.03 1211.88 1211.

II 1208.94 1ZOll. 54 36 0.0111 24 25.110 11.22 0.0001 0.41 1210.31 1209.

9 1210.71 1207.57 210 0.0150 30 54.43 11.09 0.0141 3.15 1211.85 1208•
.- ....------ -------- -------- -----_ ..- ... -- -------- .._.. ----_ .. _-_ ..- -- -_ ...----- -_ .....---- -- -- ... --- --_ .. _- ........ _-
5 1210.04 1209.08 60 0.0160 24 31.00 9.117 0.0003 0.96 1211.17 1210.2

1209.19 1209.08 75 0.0015 24 9.49 3.02 0.0003 0.11 1210.32 1210.2

9 1209.08 1207.57 180 0.0084 24 22.46 7.15 0.0012 1.51 1210.21 1208.

5 1207.51 1207.411 17 0.0018 24 10.68 3.40 0.0002 0.03 1209.03 1209.0
1207.411 1207.20 142 0.0020 24 10.96 3.49 0.0006 0.20 1209.00 1208.
1207.20 1207.07 " 0.0020 24 10.96 3.49 0.0013 0.10 1208.80 1208.

...- ........... _-_ ... -------- -_ .............. ---_ .._.. ,", .. ..... -_ ..... -- -- .-..... -- --- -- -_ .. ........--- -_ ...----_ ...-------_ .. - .. -- -_ .... --_ ....
1206.59 1205.61 61 0.0161 24 31.10 9.90 ........- 1.23 1208.46 1207.

1206.511 1205.26 67 0.0197 24 54.40 10.95 ---- 1.32 1208.49 1207.1

1 1207.57 1205.60 387 0.0051 42 67.19 6.98 0.0046 1.97 1208.70 1206.

..... -------- ..... -_ ..... -- .... -_ ......... _.. _....-..... .. ---_ ........ -- _........-..... __ .....- ---- -------- .._.....-... ------ -_ .. -_ .... -- -- ...--
1206.95 1206.68 411 0.0056 24 11'.34 5.84 0.0006 0.27 1209.36 1209.
1206.113 1206.34 68 o.oon 24 20.110 6.62 0.0017 0.49 1209.06 1208.5

1206.68 1205.117 300 0.0027 24 12.74 4.05 +0.0042 1.26 1209.09 1207.83

1205.87 1205.14 Z83 0.0026 24 12.50 3.98 +0.0039 1.10 1207.83 1206.73
.. ---_....._-- ......._---- _.. _---_ .. _.._---_... .. -- ----_ ..-.. _... -_ .......-.._.._- -- -----_...... -_ .....---------- -_ ..---------...

1205.93 1204.99 57 0.0165 24 31.411 10.02 --_ ... 0.94 1207.80 1206.86

1204.99 1204.06 21 0.0443 24 31.411 10.02 0.0002 0.93 1206.86 1205.93

1206.10 1202.94 436 o.oon 54 1110.74 11.37 0.0059 3.14 1206.73 1203.59
.. _..._.... .......... ......_. ............ .--_....._..._............._. .......... _..... __._...... __ ...... -_ ....... _..........

1231.93 1227.84 2411 0.0165 24 31.40 10.02 0.0003 4.09 1231.93 1227.84

1227.84 1227.31 32 0.0166 Z4 31.40 10.02 0.0004 0.53 1227.84 1227.31

1227.31 1225.84 89 0.0165 24 31.40 10.02 0.0008 1.47 1227.31 1225.84

1225.84 1224.57 T7 0.0165 24 31.40 10.02 0.0024 1.27 1225.84 1224.57

1224.57 1223.79 47 0.01" 24 31.511 10.05 0.0041 0.711 1224.57 1223.79

1223.79 1219.29 273 0.0165 24 31.40 10.02 0.0062 4.76 1223.79 1219.03

1219.29 1219.03 16 0.0162 24 31.40 10.02 o.oon 0.26 1219.29 1219.03

1211.95 1197.43 63 0.2305 24 118.87 37.83 0.0069 14.52 1213.82 1199.30

1202.94 1194.12 598 0.0147 54 2511.25 16.24 0.0041 11.79 1203.59 1194.80
. _......... ._... __ . .-... _-_. ......_-- ._. --_.-_.._................... ....-..._.. _- ----_....-........ _..................

1213.45 1205.05 23 0.3652 24 149.00 47.42 0.0002 11.22 1203.02 1194.80

1192.68 1192.62 42 0.0014 24 9.49 3.02 0.0003 0.06 1194.86 1194.80

1194.12 1187.33 600 0.0113 60 299.93 15.211 0.0042 6.711 1194.80 1188.02

4.3
4.211
11.4
3.1
5.98
8.93

4.10
5.02
7.13

11.93
15.68
19.34
20.76
20.41

179.82

6.30 ·5.67
6.30 15.88
6.30 15.88
6.10 15.37

6.30 3.47
6.30 4.10
5.30 182.85

0.10 10.00
0.20 10.00
1.10 10.10
1.00 11.20

10.00
10.00

0.60 15.20

0.90 10.00
2.52 10.00
2.52
2.52

0.55 10.00
0.65 10.00

34.50

0.90
1.62

0.65 0.65 10.00 0.60 10.00 6.30
0.16 0.81 10.00 0.10 10.60 6.20
0.34 1.15 10.00 0.20 10.70 6.20
0.79 1.94 10.00 0.10 10.90 6.15
0.63 2.57 10.00 0.10 11.00 6.10
0.60 3.17 10.00 0.50 11.10 6.10
0.29 3.46 10.00 11.60 6,00

3.46 11.60 5.90
33.30 0.60 14.60 5.40

0.55
0.65

_ -_. _.._.... . _ _.......... . .

CB54 - "Hll
CB55 • JCT8
"Hll • "H12
"H12 • "H13

CB60 • CB61
CB61 - CB62
CB62 • C863
C863.- CBM
CB64 - CB65
CB65 - C866
cs66 - "H16
"H16 - JCT11
"H15 • "H17

C867 • "H17
CB405 • "H17

"H17 .-. "H19

El CB46 • "H9 0.69 0.69 10.00 0.10 10.00 6.30

E2 CB45 • "H9 0.68 0.68 10.00 0.40 10.00 6.30

E3 "H9 • "Hl0 1.37 0.40 10.40 6.20

E5 C843 • C842 0.50 0.50 10.00 10.00 6.30

E6 C842 • C847 0.45 0.95 10.00 0.60 10.00 6.30

E7 C847 - "Hl0 0.49 1.44 10.00 0.30 10.60 6.20

E17
E19
E18
EZO

HI
H2
H3
"4
H5
H6
"7
NIl

All

11
12

A12

.- _ _._--_ - _ _ ..
Gl CB5S • C859 0.25 0.25 10.00 0.10 10.00 6.30 1.511
GZ CB59 • JCT10 0.34 0.59 10.00 10.10 6.30 3.n

1.10 "H13 .• "H15 29.84 0.50 14.10 5.50 164.12

-.. __ --_..- ---_........... . _ -- -_ _. . - _ _ _........... . . ..

........ _ _.. _. ---_ -......... . _ _...... . _. _ _ _ _..... . .

......_.. _. _ _ --_.......... _ _ -_.. _............ . .

.._ _ _ _ __ _ _ __ _ _ __ _ _ _ _ _ _ __._._ _ _ _ - ""l----- -.. -- ---..-..

U2SO·1B.lIlCl
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-

1179.50
1176.70
1176.65
1176.21
1176.21
1174.79
1175.24
1173.86

1198.50
1173.01
1186.00
1197.62
1197.56
1196.58
1180.53

1200.00
1175.00
1198.50
1198.00
1197.62
1197.56
1196.53

-

2.70 1182.20
2.80 1179.50
0.05 1176.70
0.44 1176.65
1.51 1177.72
1.42 1176.21
0.18 1175 .42
1.38 1175.24

h I Elev.tion
ft. Inlet I OUtlet- -0.04 1213.04 1213.00
0.04 1213.04 1213.00
1.38 1202.88 1201.50
1.96 1193.75 1191.79
1.96 1191.79 1189.83
0.30 1189.83 1189.53
1.51 1189.53 1188.02
0.05 1188.07 1188.02
6.06 1188.02 1181.96

1.50
1.99

12.50
0.311
0.06
0.98

16.00

0002
0019
0022
ooסס
004

0004
0009

0001
0008
0017
0030
0003
0051
0006

141

0002
0002
0005
0005
0007
0037
0002
0061

OOeii··----i:9i···;;;o:97- ';;&:~'
0002 1.12 1188.04 1186.92
000II 4.96 1186.92 1181.96
0002 0.40 1182.36 1181.96
0032 0.79 1181.96 1181.17
0003 1.47 1183.n 1182.25
0003 4.22 1184.69 1180.47
0004 3.69 1184.54 1180.85
0041 2.34 1181.17 1178.83
0001 6.00· 1184.83 1178.83
0039 1.83 1178.83 -1177.00

0332 4.73 1175.13 1170.40
0332 0.25 1170.40 1170.15
0332 5.29 1170.15 **1164.57

S
1ft.

-- ...- - - - - - - • - - - -

!_... __ ................ _.... _... '"' ...................................... ___ ....... ____ .. _..___ ... _... ____ ..._.... _________ .......... _.... __ ._ ... ___ .. _.................... _....... ___________________ ... _... _.._____ ._oao.... __ ._ ..-. -_ ... --- ---- -_ .........

.-·--~~~~~~--·······-I·-· ·--··~~~~~~·~~~~·····I··~~~- ~~·~~~~·~~~:--··-I
in.:hr.1

Q 1~;~·;i~;;;~~-~~~2;h····;i;;-I--~i~~~~~~~i~····;---I···.
Incr.. SuD. Inlet I OUtlet I ft. I ft./ft. In. cfa f.p... ft.

Line No. FNlIII - To No. CA CA Inlet Sewer Design cf._......--------_..... - -_.......--------------....... --- .... s

Jl CS70 • "H50 0.34 0.34 10.00 ........ 10.00 6.30 2.14 1213.04 1213.00 14 0.0029 24 13.20 4.20 .

J2 CS71 • "H50 0.18 0.52 10.00 ...... _- 10.00 6.30 3.28 1213.04 1213.00 14 0.0029 24 13.20 4.20 o.

J3 "H50 • ES2 ---- 0.52 ... -- 0.20 10.00 6.30 3.28 1202.88 1201.00 84 0.0224 24 31.39 9.90 O.

J5 can . "H18 0.37 0.89 10.03 0.50 10.00 6.30 5.61 1193.00 1191.05 200 0.0098 24 24.26 7.n o.

J6 "H18 • Cl73 ---- 0.89 ....... 0.50 10.50 6.20 5.52 1191.05 1189.09 200 0.0098 24 24.26 7.n o.

J7 cs73 • Cl74 0.17 1.06 10.00 1.00 11.00 6.10 6.47 1189.09 1188.79 200 0.0015 24 9.49 3.02 o.

J9/Jl0 CS74 - "H19 6.23 7.29 10.00 0.60 12.00 6.00 43.74 1188.79 1187.27 298 0.0051 36 51.60 7.30 o.

Jll CB68 • ""19 0.49 0.49 10.00 0.10 10.00 6.30 3.09 1186.32 1186.27 28 0.0018 24 10.40 3.31 o.

A13 "H19 • MH80 ---- 42.28 ..... _- 0.50 15.80 5.20 219.86 1187.33 1181.28 532 0.0114 60 301.25 16.90 o.

-- -_ ........--_ ..... _... -- -_ ...-....... .... ... _--_ ........ -..--_ ................ -_ .... -_ .................... -- _....--- ------ -------- -----_ ...- .---_ ...... _... .. _...-..--- .. ..............- .................... __ ................ e.................... ......

17 caal • C8401 0.50 0.50 10.00 _... 10.00 6.30 3.15 1190.93 1188.00 10 0.2930 24 132.67 42.23 o.

15 Cl401 • C880 0.04 0.54 10.00 0.10 10.00 6.30 3.40 1188.00 1186.88 56 0.0200 24 34.66 11.03 o.

14 CB80 • "H80 0.53 1.07 10.00 .... 10.10 6.30 6.74 1186.88 1181.92 9 0.5511 24 U17.22 59.59 o.

13 DA69 • "H80 0.50 0.50 10.00 ...... 10.00 6.30 3.15 1181.00 1180.60 15 0.0267 24 40.05 12.75 O.

A16 "HSO .• ""20
.... 43.85 .... 0.40 16.30 4.65 203.90 1181.28 1180.54 2411 0.0030 66 199.26 11.39 O.

110 C888 • Cl85 0.66 0.66 10.00 10.00 6.30 . 4.16 1183.72 1182.25 100 0.0147 24 29.n 9.46 O.

19 CB86 • JCT86 0.69 0.69 10.00 0.10 10.00 6.30 4.35 1182.51 1178.28 54 0.0783 24 71.30 22.69 o.

III CB85 • JCT85 0.09 0.75 10.00 0.10 10.00 6.30 4.73 1182.25 1178.56 52 0.0710 24 &.67 21.86 o.

A17 "H20. "H21 ...... 45.26 .... 1.00 16.70 5.10 230.83 1180.54 1178.83 570 0.0030 66 199.26 8.39 o.

111 caa7 • "H21 0.42 0.42 10.00 ..-.. 10.00 6.30 2.65 1184.111 1178.81 16 0.3750 24 150.08 47.77 o.

, A20 "H21 • HDII4 ...... 45.68 ..-. 0.10 17.70 5.00 228.40 1178.83 1177.00 155 0.0118 66 395.19 16.63 O.

! A21 IIlI19 • ""22 2.88 411.56 20.00 0.40 20.00 4.30 20l1.81 lln.50 1171.58 140 0.0066 24 20.36 6.411 -0.

W40 "HZZ • 01T 1.95 50.51 .... 0.75 20.40 4.30 217.19 1171.58 1171.56 8 0.0025 24 9.49 3.02 ***Oe

1142 CUT,· ES10 ....... 50.51 _..... 0.75 20.40 4.30 217.19 1171.34 1171.31 -18 0.0015 24 9.49 3.02 -0.

w. _............. __ ............ ... -.-..._-_._._........-.......... ...... _.-.- ....... _........ --_.. ....- ......... ......... -.... ._............. .......-....... _......-... - _.........- ._.......... _e_ ................ -.......

Iel1 Cl198 • Cll99 0.29 0.29 10.00 0.30 10.00 6.30 1.83 1182.30 1179.33 175 0.0170 24 31.96 10.17 O.

1:12 Cl199 - ""200 1.12 1.41 10.00 0.30 10.30 6.30 8.88 1179.33 1176.53 182 0.0154 24 30.42 9.611 O.

1:13 "H200 • Cl202 0.55 1.96 _.... 0.10 10.60 6.20 12.15 1176.53 1176.48 21 0.0024 24 12.01 3.82 o.

M3 Cl202 • "H30 0.54 2.50 10.00 0.40 10.70 6.20 15.50 1176.48 1176.04 lOll 0.0041 24 15.69 5.00 o.

114 Cl203 • "H30 0.70 0.70 10.00 ... 10.00 6.30 4.41 1177.55 1176.04 36 0.0419 24 50.17 15.97 o.

"5 "H30 • JCT20 ---- 3.20 ....... 0.60 11.10 6.10 19.52 1176.04 1174.70 225 0.0060 24 18.98 6.04 o.

M6 CS205 • Cl204 0.92 0.92 10.00 0.20 10.00 6.30 5.80 1175.00 1174.82 46 0.0039 24 15.30 4.87 o.

"7 Cl204 • ES30 0.38 4.50 10.00 0.40 11.70 6.10 27.45 1174.82 1174.39 110 0.0039 24 15.30 4.87 +0.0

-........ __ ...... __ .-.-............- -..... -_ ......... -- _....._......- ... _............. -...._..............- .- .. -....-- .. -.......... ............. .... -......... .--_......... ... -_ ........ ................ _e... _............... ........

Wl0 Cl211 • Cl210 1.29 1.29 10.00 1.90 10.00 6.30 8.13 1200.00 1198.50 310 0.0048 24 9.49 3.02 o.

Wll CS212 • ""35 0.20 0.20 10.00 0.80 11.90 5.90 1.18 1175.00 1173.01 50 0.0398 24 131.73 41.93 O.

W12 CS210 • "H35 0.50 1.79 10.00 0.10 12.70 5.80 10.38 1198.45 1186.00 53 0.2349 24 69.10 22.00 O.

WI Cl229 • Cl228 0.25 0.25 10.00 ... 10.00 6.30 1.58 1198.00 1197.62 24 0.0158 24 30.80 9.80 o.

W2 ClZZ8 - "H31 0.48 0.73 10.00 ... 10.00 6.30 4.60 1197.62 1197.56 6 0.0100 24 24.51 7.80 0.0

W3 "H31 • Cl230 ......- 0.73 ... -- ... 10.00 6.30 4.60 1197.56 1196.58 98 0.0100 24 24.51 7.80 o.

W4 CSZ30·· DC 0.43 1.16 10.00 .-- 10.00 6.30 7.31 1196.53 1180.53 57 0.2807 24 24.51 7.80 o.
.. __ ............ __ • _•• ___ .... __ • _....... _...... _........... __ .............. __ ... _..... _. __ ...... _....... _......... _... _............. ___ •• ___ ... __ .................... _.... _........... _...... _.... _.......................... __ ... __ .e _ ... __ .................... - ....
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.................... __ .......... - .. .................. -- -_ .... -_ ...-.....-... -.. ... ............_... _.. _.... _..................... - ............... - ---_ ...... - ... ..................... ...... -- .. -- ..... --- _.......-_...... - .... _... --_ .. -- _..... -...... - ............... -- ..... - ......... ----

H21 C8148 • E550 0.19 0.19 10.00 10.00 6.30 1.20 1161.95 1159.50 1711 0.0138 24 28.79 9.16 0.0138 2.45 1161.95 1159.50

Nl NOII1 • C8106 81.00 81.00 60.00 60.00 2.35 190.35 1165.00 1162.35 60 0.0442 36 152.60 21.58 """0.0812 3.12 1164.57 1161.45

H2 C8106 • E514 0.32 84.28 60.00 60.00 2.35 198.06 1162.35 1160.50 42 0.0440 36 152.60 21.58 """O.0B6Z 2.28 1161.45 1159.17

N3 C8107 • C8108 2.12 2.12 10.00 0.20 10.00 6.30 13.36 1165.07 1164.31 46 0.0165 24 31.48 10.OZ 0.0030 0.76 1165.07 1164.31

N4 C81Da • E515 0.22 2.34 10.00 0.20 10.20 6.30 14.74 1160.16 1159.50 46 0.0143 24 29.30 9.30 0.0036 0.76 1160.26 1159.50

N5 C8114 • MH65 0.94 0.94 10.00 0.10 10.00 6.30 5.92 1186.50 1177.50 100 0.0900 24 73.52 23.40 0.0006 9.00 1186.50 1177.50

N6 C8160 • "H65 3.33 3.33 10.00 0.50 10.00 6.30 ZO.9B 1163.00 1162.03 156 0.0062 24 US.50 5.89 +0.0073 0.97 1163.00 1162.03

H7 MH65 - E516 0.00 4.27 10.00 0.70 10.50 6.10 26.05 1162.03 1160.59 249 0.0058 24 18.50 5.89 +0.0113 1.44 1162.03 1160.59

Hl0 C8111S • NH67 0.50 0.50 10.00 10.00 6.30 3.15 1180.00 1169.50 65 0.1615 24 98.49 31.35 O.OOOZ 10.50 1180.00 1169.50

NIl C8116 • NH67 0.94 1.44 10.00 0.40 10.00 6.30 9.07 1162.50 1162.21 96 0.0030 24 13.42 4.27 0.0014 0.29 1162.50 1162.21

N12 MH67.· E518 0.00 1.44 10.00 0.70 10.40 6.20 8.93 1162.21 1161.64 187 0.0030 24 13.42 4.27 0.0013 0.57 1162.21 1161.64
................ - _. -- _. -- _. _....... -- - -- - _..__ ..... _. ---_.- _... ----_. -- _. ---- - - _. --_.... ---- ---'"----- --'" _.-_ .... _..- _. _. _..... -- -- _. -_ ... _._ ...... -- -- _... -_.- -- ....-- -- _._- ---- -_ ... ---- .._.-_._--- -_._---- ---- -- .. _... -- -- -_. -_ .....--

P3 C8131 • C812a 1.15 1.15 10.00 1.10 10.00 6.30 7.24 1162.26 1161.73 266 O.OOZO 30 19.87 4.05 0.0003 0.53 1162.99 1162.46

P4 C8128 • "H38 1.31 2.46 10.00 0.30 11.10 6.10 15.01 1161.73 1161.60 66 O.OOZO 30 19.87 4.05 0.0011 0.13 1162.46 1162.33

P5 "H38 - C8129 0.00 2.46 10.00 0.60 11.40 6.00 14.76 1161.60 1161.31 144 O.OOZO 30 19.87 4.05 0.0011 0.29 1162.33 1162.04

P6 C8129.·· C8126 3.93 6.39 15.00 0.50 15.00 5.30 33.87 1161.31 1161.05 128 O.OOZO 30 19.87 4.05 +O.oosa 0.74 1162.04 1161.30

P7 C81l' • E517 3.05 9.44 10.00 1.00 15.50 5.25 49.56 1161.05 1160.50 276 O.OOZO 36 32.32 4.57 +0.0047 1.30 1161.30 1160.00

._..-_.....--------_...---- .. _.. -_..--_. _. _.. -- -_. ----- _. ----.- -- _.. -_ ... - -- -- _.. ----- -------- --_._---- ..... --_ .. _- .. - ... __ .-- . --_ .. _. _.. -- _.. - -- -- ... _-- .. _... -- _..----------_ ...... _... - -- -. _... - ... --_ ..... _--

55 C8154 • NH60 0.15 0.15 10.00 0.25 10.00 6,30 0.95 1152.22 1152.15 46 0.0015 24 9.49 3.OZ 0.0015 0.07 1152.22 1152.15

54 C8152 • NH60 1.35 1.35 10.00 0.10 10.00 6.30 11.51 1152.17 1152.15 12 0.0017 24 9.49 3.OZ 0.0015 O.OZ 1152.17 1152.15

53 MH60 • NH61 0.00 1.50 1.20 10.25 6.10 9.15 1152.15 1151.83 210 0.0015 24 9.49 3.OZ 0.0015 0.32 1152.15 1151.84

52 "H61 • TlE'IN 0.00 1.50 1.30 11.45 5.95 8.93 1151.83 1151.47 240 0.0015 24 9.49 3.OZ 0.0015 0.36 1151.83 1151.47

_.. - -- _. ---_... --- ---_... _..... -_ .. - -- -- ...-- .... _..--_.- .. ----- ---- -- -- -- --- _................ --_.- . _------- ._._"'--- ----_ ..-- _..... -- _.- - -- _._.- -.....-.- -_ . ... _-- -- ---_ ..----_.... - ..... --- _.. -- -- -- -- ----

56 C8155 • "H62 1.11 1.11 10.00 0.30 10.00 6.30 6.99 1155.98 1155.85 69 0.0019 24 10.68 3.40 0.0019 0.13 1155.98 1155.85

57 CB156 ,. "H62 0.39 0.39 10.00 0.90 10.00 6.30 2.46 1156.15 1155.85 175 0.0017 24 10.11 3.22 0.0017 0.30 1156.15 1155.85

sa "H62 • C8157 0.00 1.50 10.90 6.00 9.00 1155.85 1155.83 13 0.0015 24 10.68 3.40 0.0019 O.OZ 1155.85 1155.83

59 C8157 • NH63 0.86 2.36 10.00 0.50 10.90 6.00 14.16 1155.83 1154.54 1~ 0.0065 24 19.76 6.29 0.0065 1.29 1155.83 1154.54
-_.. -- _.. - -- -------- -- -_ ... - _... _........ - _.... ----_.. -'"-- -'"------- --_ ... -- -_ ..----- _... _... -- -_.. -- -_..--- --'" _. -- _..... --- _.... - ... _.- -.-- -- _... -_ ....-_... -_.- -- .--- -- -- -- _.. - ---_....... -..---- ....-.. _-_ .._... -_ ... -----_...... _- ._ .... _...._... -_..... --

:;=:::~!~::::;::::i:::::::~~~~~:~~~:::i::;:=~::::~!::;::i-:::~::i---::--i;~:;;~~::j~~~:i:;i;~:r:~it;;:~~j;::;i:J;::i;:::f-~~!!~:j~~;~~§f~;:;::-
.~-~213/3HIH34"--- 3.18 4.34 10.00--~~ iZ-'-:282::-~0"":.0~~~~I;-~--~24~-~9~.4~;:-"';'::3.~0~2~~0~.~0048~~"";~0;'.4"2~"1~173:::.:;'74"':~::11:73':::':.3;'2·1

WI! MH34 _ NH35 4.34 1.50 1 01 204 0.0015 24 9.49 3.OZ 0.0045 0.31 1173.32 1173.01
1/13 MH35 • NH36 6.33 0.40 1 34 173 0.0270 24 31.48 10.02 0.0119 4.67 1173.01 1168.34
1/30 E531 • all 1.64 6.14 60.00 0.40 60 84 sa 0.0126 24 9.49 3.OZ 0.0034 0.73 1171.57 1170.84
1/32 OJT' MH36 6.14 60.00 0.40 60 34 93 0.0127 24 9.49 3.OZ 0.0034 1.18 1169 52 1168 34
1/15 MH36 • ES32 12.47 0.40 60 00 2f1T 0.0161 24 31.10 9.90 0.0142 3.34 1168:34 1165:00

..,~10····alZ2': 'aln""""'" ·0:19······0:19"'10:00" "'1:00'" '10:00"" '6:;0""'1:20'" 1168:12" 1168:4;--'"'180" '0:001;"'" '24--'" ;:49'" -';:02-- ""0:27"'1168:12'" 1168:4;"
KS C81Z3 • E522 1.56 1.75 10.00 0.20 11.00 6.10 10.67 1168.45 1167.M 34 0.0168 24 31.76 10.11 0.0019 0.57 1168.45 1167.118
1(7 E532 _ E513 24.66 24.66 60.00 0.30 60.00 2.35 57.95 1164.50 1164.00 306 0.0016 24 9.80 3.12 """0.0559 0.03 1164.60 1164.57
IC5 CB100 • ESl1 0.29 0.29 10.00 10.00 6.30 1.83 1180.36 1164.50 103 0.1540 24 96.17 30.61 0.1540 15.86 1180.43 1164.57
N20 C8149' E551 0.10 0.10 10.00 10.00 6.30 0.63 1191.00 11118.00 65 0.0462 24 52.68 16.77 0.0462 3.00 1191.00 11118.00

U2SO·1B.1/IC1
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+ N6,GRATE ELEV. CS160 • 1164.50

N7,RIM ELEV. MH65 • 1180.70

P6,GIATE ELEV. CS129 ' 1162.50

P7,GRATE ELEV. CS126 • 1168.31

+ C3,GRATE ElEV. CB34 • 1238.81

E18,RIM ELEV. MHll • 1211.02

E20,RIM ElEV. MH12 • 1212.05

"7,GRATE ELEV. CS204 • 1183.64

raUlllue rea , n.
r ell un H raulle Grade line

....................................... .. _..--_ .. _...................._.- ....- I Q ......................... -- -----_ ... _.... _-_ ...... ---- ....._..._._.e.. _e_"_ .....-------... _... -- -- ....-----............ -.....-.....------- ........... --.-
Incr... SUO.

Crown Elevation IL_th I Slope DI .... a v S I h Icrown El...,atlon

CA CA Inlet sewer Design in./hr. efs inlet I ~tlet ft. ft./ft. In. efs f.p.s. ft./ft. ft. Inlet I ~tlet------........_- ------- -_...... - --
1.05 1.05 10.00 ........ 10.00 6.30 6.62 1195.38 1180.00 46 0.3343 24 143.29 45.61 0.3418 15.n 1195.38 1179.66

1.20 1.20 10.00 ---- 10.00 6.30 7.56 I1n.48 1170.93 97 0.0160 24 39.21 12.48 0.0160 1.55 I1n.48 1170.93

1.05 6.44 10.00 0.50 10.00 6.30 40.57 1170.50 1164.92 339 0.0165 30 57.08 11.63 0.0165 5.59 1170.50 1164.91

0.00 6.44 10.00 0.50 10.50 6.20 39.93 1164.92 1159.43 332 0.0165 30 57.08 11.63 0.0165 5.48 1164.92 1159.44

1.36 1.36 10.00 0.20 10.00 6.30 8.57 1156.82 1155.49 109 0.0122 30 50.66 10.32 0.0122 1.33 1156.82 1155.49

0.00 7.80 10.00 1.20 11.00 6.00 46.80 1155.99 1154.38 436 0.0037 36 43.95 6.22 0.0037 1.61 1155.99 1154.38

0.00 7.80 10.00 1.50 12.20 5.80 45.24 1154.38 1152.00 202 0.0118 36 78.49 11.10 0.0118 2.38 1154.38 1152.00

1.70 1.70 10.00 0.25 10.00 6.30 10.71 1152.26 1152.00 84 0.0031 36 39.58 5.60 0.0031 0.26 1152.26 1152.00

0.00 9.50 10.00 0.40 13.70 5.60 53.20 1152.00 1148.49 291 0.0121 36 79.15 11.20 0.0121 3.52 1152.00 1148.48

0.00 9.69 10.00 0.30 14.10 5.50 53.29 1148.49 1146.08 200 0.0121 36 81.75 11.57 0.0121 2.42 1148.49 1146.07

0.19 0.19 10.00 ....... 10.00 6.30 1.20 1148.19 1147.99 21 0.0095 24 24.51 7.80 0.0095 0.20 1148.19 1147.99

0.24 0.24 10.00 1.70 10.00 6.30 1.51 1155.50 1154.80 350 O.OOZO 24 10.96 3.49 0.0020 0.70 1155.50 1154.80

0.27 0.51 10.00 1.70 11.70 5.90 3.01 1154.80 1154.10 350 O.OOZO 24 10.96 3.49 0.0020 0.70 1154.80 1154.10

0.11 0.11 10.00 ---- 10.00 6.30 0.69 1159.50 1159.40 8 0.0125 24 27.40 8.n 0.0125 0.10 1159.50 1159.40

0.26 0.88 10.00 ---- 13.40 5.40 4.75 1146.23 1146.08 22 0.0068 36 60.45 8.55 0.0070 0.15 1146.23 1146.08

0.00 10.57 10.00 0.20 13.40 5.40 57.08 1146.08 1145.51 81 0.0070 36 60.45 8.55 0.0070 0.57 1146.08 1145.51
______.s• •••• - __________-_ - --- - _--e- o - _--sse

+ A2,GRATE ELEV. CS22 • 1250.00

AJ,GRATE ELEV. ca23 • 1250.00

B2,GRATE ELEV. ca24 • 1247.50

A4,RIH ELEV. MH1 • 1251.00

Xl CBl18 • 0:
X4 CB316 • "H50
X5 "H50 • "H51
X6 "H51 • "H52
X8 CB314 • "H52
X9 "H52 • "H53
XI0 "H53 • "H54
Xl1 CS312 • "H54
X13 MH54 • "H66
X21 MH66 • "H58
X16 "H55 • MH66
X14 Ca310' "H56
X15 MH56 • "H57
X18 Ca304' "H57
X19 "H57 • JlH58
X20 "H58' 150+05

NOTES: 1. HYDRAULIC GRADE ELEV. AT COIINECTION TO EXISTING TRUNKlINE IN SR 360 AT STA. 150+05 ASSUlED ECIlJAl TO 11M OF EXISTING MANHOLE AT POINT OF COIINECTION.
2. THE HTDlAUlIC GRADE CALCULATIONS FOI THE PROPOSED SI360 TRUNKLINE SHlMl IN UNIT I HAVE NOT BEEN ADJUSTED IN UNIT 2 TO REFLECT CONTRIBUTIONS FRlJt OTHERS.
3. SEIlER DESIGN VELOCITY REFLECTS PIPE THEOIETlCAllY FllllollNG FULl. THE HYDlAUlIC GRADE LINE SLOPE REFLECTS EITHER THE DESIGN SlOPE OF THE PIPE IF FlOlIING

PARTIALLY FULL 01 THE ACTUAL FRICTION SLOPE IF FlllWING FULL OR UNDER PRESSURE.4. IN TIlOSE CASES WHERE THE fUlL fllll/ DISCHARGE IS SIGNIFICANTLY DIFFERENT FROM THAT REWIRED IY THE DESIGN, THE DIFFERENCE RESULTS FROM PHYSiCAl RESTRAINTS IMPOSED BY THE PROFILE LAYOUT •

.. ALTHaJGH THE' IASIN HlliH WATER ELEVATION IS LtllIER, THE MOST CONSERVATIVE STARTING ELElEVATlON FOR THE HG! IS MEASURED FROM THE CllCUl OF THE aJTfALL PIPE (I.E.1177.oo)

'-THIS IS THE SLOPE CAlCULATED USING THE 50 YEAR BASIN STAGES SHlMl IN APPENDIX I.

-"*DOES NOT INCLUlE 152' FOR THE BORE Alii JACK SECTION.

:;:::::~~;=:::;::::F:::--;--:-----;-------r;;;;-;;-;;;;--;;------r----- r-----r----------;;;;;-;;;;;;;----······r···;;;;·-;-·;--····-··r- -;;..- -..-- -..
......--..__.......-----

._-_......... _.,-----
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APPENDIXF

CATCH BASIN, ROADWAY AND DITCH HYDRAULICS
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stIlMARY OF INLET SPACING RESULTS (SO YEAR EVENT)

STRUCTURE DESCRIPTION REQUIREO FLai CARRYOVER ALLalABLE SPREAD ALLalABLE DEPTH ClMlEMTS
CAPACITY I MTERCEPTED SPREAD DEPTH

(CFS) (PERCENT) (CFS) (FT .) (FT .) (IN.) (IN.)

CB22 ADOT STD. C-1S.30" 1S.~ OFF-ROIlY. 12.00 100 NIA MIA MIA MIA UIIIT 2 CONSTRUCTI ON

1-10 STA.8231+00, I 'RT.

C823 NED IAN FLUSH CATCH BASIN 2.75 100 MIA MIA MIA MIA UIIIT 1/2 CONSTRUCTION

1-10 STA.8231+00.

C824 ADOT STD. C-1S.30 .. 1S.70zA OFF-ROIlY. 72. II 94 4.33 MIA MIA MIA MIA UIIIT I CONSTRUCTION

1-10 STA.8231+oo, I 'LT. (41.33) (94) (2.48) (SEE C8U FOR CARRYOVER)

C825 ADOT STD. C·1S.91, TYPE C aJRB .. 7.00 100 15.50 14.00 5.00 4.75 UIIIT 1 CONSTRUCTION

GUTTER IIITH 20' SLOTTED DRAIM
1-10 STA. 8225+00, 120.S6' LT.

C826 ADOT STD. C-1S.30 .. IS.70~ OFF-ROIlY. 7.23 68 2.34 MIA MIA MIA MIA UIIITI CONSTRUCTION

RAMP A STA.S+62,S3. 'LT. (5.38) (68) (1_74) (SEE C831 FOR CARRYOVER)

C827 ADOT STD. C-1S.92, BARRIER WALL 3.00 100 15.50 13.13 5.00 4.50 UIIIT I CONSTRUCTION

IIITH IS' SLOTTED DRAIM
RAMP WCD STA.821&+85,12'LT.

C8320 EXISTlMG ADOT DaIIIORAIM INLET MIA 100 N/A MIA MIA MIA MIA EXISTING

RAMP WCD STA.8212+43.63,40.9'RT. (ASSlIIEO)

C828 ADOT STD. C-1S.9h BARRIER WALL 3.75 92.S3 0.28 12.00 11.75 4.25 4.25 UIIIT 1 CONSTRUCTION

I!NlP WCD STA. 12+85,12'LT.

C8321 EXISTlMG ADOT DOIINDRAIM IMLET MIA 100 N/A MIA MIA N/A MIA EXISTING

1-10 STA.8214+01.79.3'LT. (ASSUlED)

C8322 ADOT STD. C-1S.30 .. 1S.70, OFF-ROIlY. 0.20 80 0.04 MIA MIA MIA UIIIT 1 CONSTRUCTI ON

RAMP \/BCD STA.821S+SS,ZS'LT.
(SEE C829 FOR CARRYOVER)

C829 ADOT STD. C-15'.30 .. 1S.70~ OFF-ROIlY. 2.81 100 MIA MIA MIA UlIIT 1 CONSTRUCTION

RAMP A STA.l+70.29. 'RT.

21-Sep-92 PAGE 1/10 STRUCT .l/1(
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SlHIARY OF INLET SPACING RESULTS (50 YEAR EVENT)

STRUCTURE DESCRIPTIOIl REQUIRED FUJII CARRYOVER ALLlJI/ABLE SPREAD AlllJl/ABLE DEPTH aMlENTS
CAPACITY I MTERCEPTED SPREAD DEPTH

(CFS) (PERCENT) (CFS) (FT .) (FT .) (1M.) (IN. )

*C830 ADOT STD. C·15.91, TYPE C CURB & 7.40 100 10.50 11.00 4.00 4.00 UNIT 1 COIlSTRUCTIOIl
GUTTER IIITH 30' SLOTTED DRAIN (5.25) (100) (10.50) (9.50) (4.00) (3.75)

RAMP A STA.3+00,38'LT.

C831 ADOT STD. C-15.30 & 15.70, OFF-ROIlY. 3.54 100 MIA MIA VA UN IT 1 COIlSTRUCTI 011
RAMP A STA. 1+70,60'LT. (2.94)

*CB32 ADOT STD. C-15.92, BARRIER \/ALL 5.75 100 15.00 15.75 5.25 5.25 UNIT 2 COIlSTRUCTIOIl
IIITH 2-15' SLOTTED DRAIM (4.00) (100) (15.00) (13.50) (5.25) (4.75)

1-10 STA. 8217+00

C833 ADOT STD. C·15.92, BARRIER \/AlL 4.25 100 15.00 12.00 5.50 4.25 UNIT 2 COIlSTRUCTIOIl
IIITH 2-25' SLOTTED DRAIM

1-10 STA. 8212+00

C834 ADOT· STD. C-15.9~ BARRIER \/ALL 5.50 100 18.00 13.50 6.25 4.75 UNIT 2 COIlSTRUCTI 011

1-10 STA.8212 O,I09.5'RT.

CB35 ADOT STD. C·15.92, BARRIER \/ALL 6.75 100 18.00 16.75 6.25 5.50 UN IT 2 COIlSTRUCTI 011

IIITH 20' SLOTTED DRAIN
1-10 STA.8217+00,98'RT.

C836 ADOT STO. C-15.30 & 15.70, OFF-ROIlY. 14.11 83 2.43 MIA MIA MIA UNIT 2 COIlSTRUCTIOIl

RAMP B STA.5+86,41'RT.

CB324 ADOT STD. C-15.92, BARRIER \/ALL 3.75 99.6 0.02 18.00 10.50 6.50 4.00 UNIT 2 COIlSTRUCTION

1-10 STA.8226+00,111'RT. (SEE CB37 FOIl CARRYOVER)

C837 ADOT STD. C-15.92, BARRIER \/ALL 5.75 100 10.50 10.50 4.25 3.75 UNIT 2 COIlSTRUCTIOIl

IIITH 25' SLOTTED DRAIN
RAMP B STA.5+67, 14.66' RT •

CB38 ADOT STD. C-15.30 & 15.70, OFF-ROIlY. 3.59 100 NIA NIA MIA UNIT 2 COIlSTRUCTI 011

RAMP B STA.l+70,33'RT.

CB39 ADOT STD. C-15.30 & 15.70, OFF-ROIlY. 5.29 100 MIA MIA MIA UNIT 2 COIlSTRUCTI 011

. RAMP B STA.2+08,32'LT.

C840 ADOT STD. C-15.30 2.75 100 10.50 10.50 4.25 3.75 UNIT 2 COIlSTRUCTIOIl

RAMP B STA.D+80.54,14'LT.

*CB41 ADOT.STD. C-15.91 1.75 100 4.50 5.25 2.50 2.75 UN IT 2 COIlSTRUCT I 011

RAMP B STA.l+98.3,14.5' LT. (1.25) (100) (4.50) (4.00) (2.50) <2.50)

21-Sep'92 PAGE 2/10 STRUCT •11K
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SUMMARY OF INLET SPACING RESULTS (50 YEAR EVENT)

STRUCTURE DESCRI PTION REQUI RED FLOII CARRYOVER ALLOIIABLE SPREAD ALLOIIABLE DEPTH eat4ENTS
CAPACITY INTERCEPTED SPREAD DEPTH

(CFS) (PERCENT) (CFS) (FT. ) (FT.) (IN. ) (IN.)

CB42 ADOT STD. C-15.30 & 15.TO~ OFF-RDWY. 2.84 100 N/A N/A N/A MIA lJIIT 2 COlISTRUCTlON

RAMP C STA.15+54,42. 'LT.

CB43 ADOT STD. C-15.30 3.25 N/A N/A 10.50 8.75 4.25 3.50 lJIlT 2 COlISTRUCTlON

RAMP C STA.15+54,26' LT.

C845 ADOT STD. C-15.20 4.50 100 26.50 15.00 7.75 5.00 lJIlT 2 COlISTRUCTlON

IIITH 17' IIING BASIN
BASELINE RD. STA.l6+70, 74.5'RT.

CB46 ADOT STD. C-15.20 4.50 100 21.00 15.00 6.50 5.00 lJIlT 2 COlISTRUCTlON

IIITH 17' IIING BASIN
BASEUNE RO. STA.16+70,6O.16'LT.

CB47 ADOT STD. C-15.30 3.25 80.8 0.63 15.50 13.00 5.75 4.75 UNIT 2 CONSTRUCTION

BASELINE RD. STA.I8+50,63.5'LT.
(SEE CB49 FOR CARRYOVER)

. ,
C848 ADOT STD. C-15.30 0.50 100 15.50 5.00 5.75 2.75 lJIlT 2 COlISTRUCTlON

BASELINE RD. STA.21+38,63.5'RT.

CB49 ADOT STD. C·l5.30 1.50 100 15.50 9.25 5.75 3.75 lJIIT 2 COlISTRUCTlON

BASELINE RD. STA.21+57,63.5'LT •

. !:
*CB54 ADOT STD. C-15.40,70/HAG STD. 220 5.75 100 15.50 16.00 5.25 5.50 lJIIT 1 COlISTRUCTlON

IIITH 17' IIINGBASIN (4.00) (100) (15.50) (13.75) (5.25) 5.25

BASELINE RD. STA.28+20,51.98'RT.

*CB55 ADOT STD. C-15.40, TO/HAG STD. 220 8.25 100 16.00 19.00 5.75 6.00 lJIlT 1 COlISTRUCTlON

IIITH 17' IIINGBASIN (5.75) (100) (16.00) (16.00) (5.75) (5.75)

BASELINE RD. STA.26+95.82,63.5'LT.

C856 ADOT STD. C-15.91 2.75 93.0 0.19 10.50 7.75 4.00 3.50 lJI IT 2 CONSTRUCTI ON

RAMP A STA. 1+40,38'LT.
(SEE C854 FOR CARRYOVER)

CB58 ADOT STD. c-15.30 & 15.70, OFF-RDWY. 1.60 100 NIA MIA MIA lJIIT 1 COlISTRUCTION

RAMP 0 STA.l0+20,35'RT.

21-Sep-92
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SlHWlY OF INLET SPACING RESULTS (50 YEAR EVENT>

STRUCTURE OESCRIPTION REQUIREO FLOlI CARRYOVER ALLOlIABLE SPREAD ALLClllABLE DEPTH CDlMENTS
I CAPACITY INTERCEPTED SPREAD DEPTH

(CFS) (PERCENT> (CFS) (FT .) (FT .) (IN. ) (IN.)

C859 ADOT STD. C-15.30 2.25 100 10.50 6.50 4.00 3.00 IIIIT 1/2 CONSTRUCTION
RAMP D STA.10+15,22'LT.

C860 ADOT STD. C-15.9~ BARRIER \/ALL 4.00 100 10.50 6.50 4.00 3.75 IIIIT 2 CONSTRUCTION
RAMP W-S STA. +58, 10'RT.

C861 ADOT STD. C-15.~ BARRIER WALL 1.00 100 10.50 4.00 4.00 2.50 IIIIT 2 CONSTRUCTION
RAMP WS STA. +10, 10'RT.

CB62 ADOT STD. C-15.92, BARRIER \/ALL 2.25 100 18.00 7.00 6.25 3.00 IIIIT 2 CONSTRUCTION
1·10 STA.8206+00,89'RT.

C863 ADOT STD. C-15.92, BARRIER \/ALL 2.50 100 12.92 7.50 4.75 3.25 UNIT 2 CONSTRUCTION
WITH 2-15' SLOTTED DRAIN

1-10 STA.8206+00

CB64 ADOT ~I~H ~o)5s~~h:fm~N WALL
4.00 100 18.00 9.50 6.25 3.75 UNIT 1/2 CONSTRUCTION

(SLOTTED DRAIN III 1JII1T2)
1-10 STA.8206+00,n.5'LT.

C865 ADOT ~WH ~o)5s~h:~R~mNWALL 4.25 100 12.00 10.00 4.75 3.75 IIIIT 1 CONSTRUCTION
(SEE CB28 FOR CARRYOVER)

RAMP \/BCD STA.8206+88,12'LT.

C866 AD~T~cf~~A~~04~~~~~'~~L
2.00 100 12.00 5.50 4.75 2.75 III IT 1 CONSTRUCTI ON

C867 AD~T~cf~~A~~O~g~g,~~L
3.50 100 12.00 8.25 4.75 3.50 IIIIT 1 CONSTRUCTION

CB405 ADOT STD. C-15.30 & 15.70\ OFF-ROWY. 4.10 81 0.81 NIA lilA NIA III IT 1 CONSTRUCT ION
RAMP \/BCD STA.8200+88, 03'LT. (SEE CB68 FOR CARRYOVER)

C870 ADOT. STD. C-15.92
7

BARRIER \/ALL 2.25 100 10.50 6.50 4.00 3.00 IIIIT 2 CONSTRUCTION
RAMP WS STA.5 +50, 10'RT.

*C871 ADOT STD. C-15.91, TYPE C CURB & 1.25 100 6.00 7.00 2.50 2.50 IIIIT 2 CONSTRUCTION
GUTTER,RAMP C STA.8+56,26'LT. (1.00) (100) (6.00) (5.75) <2.50) <2.50)

CBn ADOT STD. C-15.30 & 15.70, OFF-ROWY. 2.33 B3 0.40 NIA lilA NIA UNIT 2 CONSTRUCTION
RAMP C STA.7+16,48'RT. (SEE C8n FOR CARRYOVER)
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SlHIARY OF INLET SPACING RESULTS (SO YEAR EVENT)

STRUCTURE DESCR I PTI 011 REOUIRED FU7J CARRYOVER ALU7JABLE SPREAD ALlOllAllLE DEPTH lXMIENTS
CAPACITY INTERCEPTED SPREAD DEPTH

(CFS) (PERCENT) (CFS) (FT .) (FT .) (IN. ) (IN.)

CB73 ADOT STD. C-1S.30 & IS.70, OFF-ROIlY. 1.47 a3 0.25 N/A MIA N/A UNIT 2 CONSTRUCTION
RAMP C STA.3+1S.34 RT. (SEE CB74 FOIl CARRYOVER)

CB74 ADOT STO. C-1S.3D & lS.70! OFF-ROIlY. 0.S7 100 N/A MIA N/A UNIT 2 CONSTRUCTlOll
RAMP II-S STA. SO+10, l'RT.

-CB75 ADOT STD. C-1S.92I>+BARRIER \/ALL 6.00 94.3 0.34 10.S0 10.75 4.00 4.00 UNIT 2 CONSTRUCT ION

RAMP II-S STA. S 10.19.S'RT. (4.25) (100) (10.S0) (9.00) (4.00) (3.S0) (SEE csaa FOIl CARRYOVER)

CB76 ADor ~I~H ~o)Ss~~h~R~mN\/ALL
10.25 100 18.00 14.S0 6.25 s.oo UNIT 2 CONSTRUCTION

1-10 STA.8194+00.89.76'RT.

CBn ADOTllm'2:i~~'~~6T~~Rml~LL S.OO 100 12.92 10.S0 4.75 4.00 UNIT 2 CONSTRUCTION

1-10 STA.8194+oo

CBTS ADOT STD. C-1S.92
60

BARRIER \/ALL 8.25 n.2 1.88 18.00 13.00 6.25 4.S0 UNIT 1/2 CONSTRUCTION

1-10 STA.8194+ .n.S'LT. (SEE CB81 FOIl CARRYOVER)

CB79 ADOT ~WH ~o)Ss~~h:~Rm~N\/ALL
4.75 100 12.00 9.S0 4.75 3.75 UNIT 1 CONSTRUCTION

RAMP \/BCD STA.8194+88,14.66'LT.

C868 ADOT STD. c-1S.30 & lS.701, OFF-ROIlY. 3.96 81 0.76 N/A MIA N/A UNIT 1 CONSTRUCTION

RAMP \/BCO STA.8194+88, 7_S'LT. (SEE CB69 FOIl CARRYOVER)

CB69 ADOT STD. C-1S.30 & IS.70! OFF-ROIlY. 3.91 81 0.75 N/A MIA N/A UNIT 1 CONSTRUCT ION

RAMP \/BCO STA.8189+S6, 7.S'LT. (SEE Cl205 FOIl CARRYOVER)

CB401 ADOT STD. C-1S.30 & IS.70. OFF-ROIlY. 3.28 100 N/A MIA N/A UNIT 1 CONSTRUCTION

1-10 STA.8188+80,88'LT.

CB80 ADOT STD. C-1S.92
6

BARRIER IIALL 3.S0 100 12.00 9.S0 4.75 3.75 UNIT 1 CONSTRUCTION

RAMP \/BCD STA.81 9+66,14.S'LT.

CB81 ADOT STO. C-1S.92, BARRIER \/ALL 3.2S 100 18.00 12.00 6.25 4.S0 UNIT 2 CONSTRUCTION

IIITH 20' SLOTTEO DRAIN
1-10 STA.8188+80, TS.S'LT.

21-Sep-92
PAGE SIlO



- -.- - - - - - - • - - - - - - -

SUMMARY OF INLET SPACING RESULTS (50 YEAR EVENT)

STRUCTURE OESCR IPTI011 REQUIRED FUJII CARRYOVER AllClllABlE SPREAD ALlClllABlE DEPTH eatlENTS
CAPACITY INTERCEPTED SPREAD DEPTH

(CFS) (PERCENT) (CFS) (FT.) (FT.) (IN.) (IN.)

CB85 ADOT STD. C-15.~ BARRIER \/All 1.00 100 10.50 4.50 4.00 2.50 UNIT 2 COIlSTRUCTIOll
RAMP lIS STA. +OO,22'RT.

*CB86 ADOT ~I~H ~5)5s~h~~mNWAll 4.50 100 10.50 12.00 4.00 4.25 UNIT 2 COIlSTRUCTIOII
(3.25) (100) (10.50) (10.25) (4.00) (4.00)

RAMP lIS STA.43+08,22'RT.

CB87 ADOT STD. C-15.9~ TYPE C CURB' 2.75 100 12.50 10.00 4.50 3.75 UNIT 2 COIlSTRUCTIOll
GUTTER,I-l0 81 +03,80.5'RT.

*C888 ADOT STD. C-15.92~ BARRIER \/All 4.50 91.0 0.41 10.50 11.75 4.00 4.25 UNIT 2 COIlSTRUCTIOII
. RAMP lIS STA.4 +OO,22'RT. (3.00) (100) (10.50) (9.50) (4.00) (3.75) (SEE C885 FOR CARRYOVER)

C8100 ADOT STD. C·15.91, l2.2 GRATE 2.00 100 4.50 3.25 2.50 2.75 UNIT 2 COIlSTRUCTIOII
RAMP EBT·4 STA.l&+50,16.5'lT.

*C8103 ADOTIIf~~' 2~~~ '~~6T~~R~::I~ll 8.75 100 12.92 15.00 (4.50) 5.00 UN IT 2 COIlSTRUCT 1011
(6.25) (100) (12.92) (13.00) (4.50) (4.50)

1·10 STA.8173+OO

C8106 ADOT STD. C-15.91\ TYPE C CURB , 2.00 100 10.50 7.75 4.75 4.00 UN IT 2 COIlSTRUCT 1011
RAMP EBT·4 STA. 0+05,10'RT.

*CB107 AD.DT STD. C-15.91
5

TYPE C CURB' 13.50 100 20.00 22.25 6.25 6.75 UN IT 2 COIlSTRUCT 1011
GUTTER,IIITH 35' LOTTED DRAIN (9.50) (100) (20.00) <19.00) (6.25) (6.25)

1-10 STA.8165+00,48.5'RT.

C8108 ADOT STD. C-15.91, TYPE C CURB' 1.50 100 10.50 4.50 4.75 3.75 UNIT 2 COIlSTRUCTlOII
RAMP EBT-4 STA.6+69,10'RT.

CB114 ADOT ~I~H ~5)5sE~h~~R~~~N\/All 6.00 100 18.00 5.25 6.25 5.00 UNIT 1 COIlSTRUCTIOII

. RAMP SE STA.87+67,12'lT.

CB116 ADOT STD. C-15.30' 15.70~ OFF-ROIlY. 6.00 100 N/A N/A N/A UNIT 1 COIlSTRUCTlOII
RAMP SE STA.83+95,15 'RT.

CB118 ADOT STD. C·'5.9~ BARRIER IIAll 3.25 100 18.00 10.75 6.25 3.25 UllIT 1 COIlSTRUCTlOII
lW4P SE STA. +25, 10'lT.
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SUMMARY OF INLET SPACING RESULTS (50 YEAR EVENT)

*CBI23 ADOT STD. C.15~ TYPE C CURB & 16.15 100 20.00 20.75 5.15 6.50 UNIT 2 CONSTRUCTION

1-10 STA.81 5,BO.79'LT. (11.15) (100) (20.00) (IB.OO) (5.15) (5.15)

STRUCTURE DESCRIPTION REQUIRED FLOIJ CARRYOVER ALLOIJABLE SPREAD ALLOIIABLE DEPTH lDlMENTS
CAPACITY INTERCEPTED SPREAD DEPTH

(CFS) (PERCENT) (CFS) (FT .) (FT .) (IN. ) (IN. )

*CB124 ADOT STD. C-15.91 TYPE C CURB & 3.15 100 10.50 13.00 4.00 4.50 UNIT 2 CONSTRUCTION

GUTTER,I-l0 STA.816:s+BO, 114.21'RT. (2.50) (100) (10.50) (10.50) (4.00) (4.00)

*CB125 ADOT STD. C-15.92, BARRIER \/ALL 5.50 100 NIA 12.92 14.75 4.15 5.50 UNIT 2 CONSTRUCTION

IIITH 2-25' SLOTTED DRAIN (4.00) (100) (SAG) (12.92) (11.00) (4.15) (4.00)

1-10 STA.8163+BO

CB126 ADOT STD. C·15.91 TYPE C CURB & 4.15 100 18.00 13.00 4.50 4.50 UNIT 2 CONSTRUCTI ON

GUTTER,lIlTH 15' SLOTTED DRAIN
RAMP liN STA.94+92, 12.5'LT•

"H38 ADOT STD. C-18.10 5.25 100 MIA MIA MIA UNIT 2 CONSTRUCTION

RAMP 1/11 STA.97+65,27'LT.

CB128 ADOT STD. C-15.91, TYPE C CURB & 8.25 100 12.50 6.50 13.00 6.50 UN IT 2 CONSTRUCTI ON

GUTTER,IIITH 2-25' SLOTTED DRAIN
RAMP lIN STA.98+30,12.5'LT.

CBI29 ADOT STD. C-15.30 & 15.70, Off-ROIlY. 7.25 100 MIA MIA MIA UNIT 2 CONSTRUCTION

DOUBLE GRATE
RAMP lIN STA.96+17.18,43.7'LT.

CB131 ADOT ~I~H ~ii)5S~~tr~~PMI~RB &
18.00 100 12.50 7.25 13.00 7.25 UN IT 2 CONSTRUCTION

GUTTER,RAMP lIN STA.l01+00,12.5'LT.

CB150 ADOT STD. C-15.30 & 15.70~ OFF-ROIlY. 42.50 100 MIA MIA MIA MIA UN IT 1 CONSTRUCTI ON

1-10 STA.8156+30,1 'LT.

*CB152 ADOT STD. C-15.92, BARRIER \/ALL 8.50 100 18.00 18.25 5.15 5.15 UNIT 1 CONSTRUCTION

IIITH 20' SLOTTED DRAIN (6.00) (100) (18.00) (16.00) (5.75) (5.25)

1-10 STA.8145+50,124'RT.

CB154 ADOT STD. C·15.30 & 15.70
6

OFF-ROIlY. 1.00 100 NIA MIA MIA UN IT 1 CONSTRUCTI ON

1-10 STA.8145+50,17 'RT.

CB155 ADOT STD. C-15.9~ BARRIER \/ALL 4.90 100 12.00 7.25 8.75 5.25 UNIT 1 CONSTRUCTI ON

RAMP SE STA. +74, 12'RT.

CB156 ADOT STD. C-15.30 & 15.70
2

OFf·ROIIY. 2.46 100 NIA MIA MIA MIA UNIT 1 CONSTRUCTION

1-10 STA.8154+00.10 'RT.

21·Sep-92
PAGE 7/10 STal



- --- - - - - - - • - - - - - - ..... -
SUHHARY OF INLET SPACING RESULTS (50 YEAR EVENT)

STRUCTURE DESCRIPTION REQUIRED FLOII CARRYOVER AllOllABLE SPREAD ALLOlIABLE DEPTH eatlENTS
CAPACITY INTERCEPTED SPREAD DEPTH

(CFS) (PERCENT) (CFS) (FT.) (FT .) (IN. ) (IN.)

CB157 ADDT STD. C-15.91, TYPE C CURB" 5.50 100 18.00 11.75 5.75 4.25 UNIT 1 CONSTRUCTION
GUTTER,\lITH 20' SLOTTED DRAIN

1-10 STA.8152+25,78.5'RT.

CBl60 ADOT STD. C-15.30" 15.70, OFF-ROIlY. 21.00 100 NIA MIA NIA UNIT 1 CONSTRUCTION
RAMP SE 87+67,240'RT.

CB200 ADOT STD. C-15.30" 15.70
t

OFF-ROIlY. 23.78 100 NIA MIA NIA UNIT 1 CONSTRUCTION
1-10 STA.8184+00,11 'Ll.

·CB202 ADDT STD. C-15.91, TYPE C CURB" 3.50 100 N/A 8.50 8.75 5.50 5.75 UNIT 2 CONSTRUCTION
GUTTER,RAMP IIBCD STA.8183+65,18'RT. (2.50) (100) (SAG) (8.50) (4.00) (5.50) (3.00)

CB203 ADOT STD. C-15.92, BARRIER \/ALL 4.50 100 8.00 6.00 7.25 4.50 UNIT 1 CONSTRUCTION
\11TH 20' SLOTTED DRAIN

RAMP NE STA.I6+n, 10'LT.

CB204 ADOT STD. C·15.n, BARRIER \/ALL 2.39 100 8.00 6.00 11.25 6.25 UNIT 1 CONSTRUCTION
\11TH 20' SLOTTED DRAIN

RAMP NE STA.14+50, 10'LT.

CB205 ADOT STD. C-15.30" 15.70
6

OFF-ROIlY. 6.55 100 N/A MIA N/A UNIT 1 CONSTRUCT ION
RAMP NE STA.14+50,5 'Ll.

CB210 ADOT' STD. C-15.n, BARRIER \/ALL 3.25 100 18.00 13.50 6.50 4.75 UN IT 1 CONSTRUCTION
\11TH 15' SLOTTED DRAIN

RAMP SE STA. 106+50,60'RT.

CB211 ADOT STD. C-15.92, BARRIER \/ALL 8.25 100 18.00 20.00 6.50 6.25 UNIT 1 CONSTRUCTI ON
\11TH 20' SLOTTED DRAIN

RAMP SE STA.l09+60,60'RT.

CB212 ADOT STD. C-15.30" 15.70, OFF-ROIlY. 1.27 100 N/A MIA N/A UNIT 1 CONSTRUCTION
RAMP SE STA.l09+69.86,l68.8'RT.

CB213 ADOT STD. C-15.92, BARRIER \/ALL 3.n 100 8.00 6.00 11.25 6.25 UNIT 1 CONSTRUCTION
\11TH 15' SLOTTED DRAIN

RAMP H-E STA. 8+23.8,10' LT.

CB217-9 BRIDGE DECK SCUPPER INLETS VARIES N/A N/A N/A N/A MIA MIA UNIT 2 CONSTRUCTION
220-5 (VARIOUS LOCATIONS ON RAMP IIS,SE)
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~RY OF INLET SPACING RESULTS (50 YEAR EVENT>

CB226 ACOT STD. C-15.91, TYPE C CURB .. 7.00 100 12.00 12.00 4.50 4.50 UNIT 2 CONSTRUCTI ON

GUTTER,IIITH 25' SLOTTED DRAIN
RAMP lIN STA.109+77. 12.5'LT.

STRUCTURE DESCRIPTION REQUIRED FLOII CARRYOVER ALlOllABlE SPREAD ALlOllABLE DEPTH ClM4ENTS

CAPACITY I NTERCEPTEO SPREAC DEPTH

(CFS) (PERCENT> (CFS) (FT. ) (FT.) (IN. ) (IN.)

·CB228 ACOT ~I~H ~~;)5sE~hroR~mN\/ALL
3.00 100 10.50 10.75 4.00 4.00 UNIT 2 CONSTRUCTI ON

(2.25) (100) (10.50) (9.50) (4.00) (3.75)

RAMP lIS STA. 12+27.8'LT.

CB229 ACOT STD. C-15.92, BARRIER \/ALL 1.75 100 18.00 7.25 5.75 4.00 UNIT 2 CONSTRUCTI ON

RAMP lIN STA.119+50.47.06'RT.

CB230 ACOT STD. C-15.92, BARRIER \/ALL 2.75 100 18.00 8.00 8.50 4.25 UNIT 1 CONSTRUCTION

RAMP SE STA.119+66.80.96'RT.

CB231 ACOT STD. C-15.30" 15.70\ OFF-ROIlY. 16.50 100 NIA N/A NIA UNIT 1 CONSTRUCTION

RAMP SE STA.111+28,2 O'RT.

CB304 ACOT STD. C-15_30 .. 15.70, OFF-ROIlY. 0.70 100 MIA NIA N/A MIA UNIT 1 CONSTRUCTION

SR360 STA.150+00.95'RT.

MH55 ADOT STD. C-18.10 0.19 100 MIA NIA NIA MIA UNIT 1 CONSTRUCTION

<MANHOLE IIITH SLOTTED GRATE INLET>
SR360 STA. 148+00,104' RT.

CB310 ACOT STD. C-15.30 .. 15.70
1

OFF-ROIlY. 1.58 100 MIA NIA NIA MIA UNIT 1 CONSTRUCTI ON

.sR360 STA.157+00.81 RT.

CB312 ACOT STD. C-15.92, BARRIER \/ALL 12.25 100 18.00 8_75 6.25 6.25 1II1T 1 CONSTRUCTION

IIITH 25' SLOTTED DRAIN
RAMP SE STA.'45+20.1'."LT.

CB314 ACOT STD. C·15.92 BARRIER \/ALL 8.75 113 1.45 18.00 7.00 12.75 5.25 1II1T 1 CONSTRUCTION

RAMP SE STA.138+86.12'LT.(UNIT1)
(SEE Cll312 FOR CARRYOVER)

RAMP lIN STA. 138+71.57.62.7'RT. (UNIT2)

CB315 ACOT STD. C-15.91, TYPE C aJRB .. 10.25 100 18.00 7.50 12.75 5.50 1II1T 2 CONSTRUCTION

GUTTER,IIITH 25' SLOTTED DRAIN
RAMP lIN STA.135+80,24'LT.

·CB316 ACOT STD. C-15.91, TYPE C aJRB & 7.50 100 18.00 21.25 3.50 3.75 1II1T 1 CONSTRUCTION

IIITH 30' SLOTTED DRAIN (5.50) (100) (18.00) <18.00) (3.50) (3.50)

GUTTER RAMP SE STA.132+50.58'RT.
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SUMMARY OF INLET SPACING RESULTS (50 YEAR EVENT>

UIli T 2 CONSTRUCTION
18.00 11.50 7.00 5.00

ADOT STD. C-15.92, BARRIER \/AlL 10.25 100
CB317 IIITH 3D' SLOTTED DRAIN

RAMP lIN STA.127+50.56'RT.

ALLOIIABLE SPREAD ALLOIIA8LE DEPTH ClJ4MENTS
REQUIRED FLllll CARRYOVER DEPTH

STRUCTURE DESCRIPTION
CAPACITY INTERCEPTED SPREAD

(IN. ) (IN.)
(CFS) (PERCENT) (CFS) (FT .) (FT.)

UNIT 2 CONSTRUCTI ON

C8308 ADOT STD. C-15.91 TYPE C CURB &
GUTTER RAMP lIN STA.132+50,24'LT.

NIl. NIl. N/A NIl. UNIT 1 CONSTRUCTION

ADOT STD. C-15.92
t

BARRIER \/ALL 6.75 100
CB318

IIITH 25' SLO TED DRAIN
RAMP SE STA.125+00, 7O.28'RT.



I
RATING TABLES FOR ROADSIDE DITCHES

I V-Bottom Ditch with 3:1 Sideslopes.

DEPTH LEFT SIDESLOPE RIGHT SIDESLOPE AREA PERIMETER HYDRAULIC Q/(SA1/2) V/CSA1/2)

I (FT) (FT1FT) (FT1FT) (SF) (FT) RADIUS

0.25 3.00 3.00 0.19 1.58 0.24 2.67 14.25

I
0.50 3.00 3.00 0.75 3.16 0.38 17.00 22.67
0.75 3.00 3.00 1.69 4.74 0.50 50.19 29.74
1.00 3.00 3.00 3.00 6.32 0.61 108.19 36.06
1.25 3.00 3.00 4.69 7.91 0.70 196.3U 41.88

I
1.50 3.00 3.00 6.75 9.49 0.80 319.41 47.32
1.75 3.00 3.00 9.19 11.07 0.88 482.05 52.47

2.00 3.00 3.00 12.00 12.65 0.97 688.54 57.38

2.25 3.00 3.00 15.19 14.23 1.04 942.99 62.09

I
2.50 3.00 3.00 18.75 15.81 1.12 1249.34 66.63

2.75 3.00 3.00 22.69 17.39 1.19 1611.39 71.03
3.00 3.00 3.00 27.00 18.97 1.27 2032.80 75.29

I

•
V-Bottom Ditch with 4:1 Sideslopes •

OEPTH LEFT SIDESLOPE RIGHT SIDESLOPE AREA PERIMETER HYDRAULIC Q/CSA1/2) V/CSA1/2)

I
(FT) (FT/FT) (FT/FT) (SF) ( FT) RADIUS

0.25 4.00 4.00 0.25 2.06 0.24 3.62 14.46
0.50 4.00 4.00 1.00 4.12 0.39 23.01 23.01

I 0.75 4.00 4.00 2.25 6.18 0.51 67.93 30.19
1.00 4.00 4.00 4.00 8.25 0.62 146.43 36.61
1.25 4.00 4.00 6.25 10.31 0.72 265.69 42.51
1.50 4.00 4.00 9.00 12.37 0.81 432.31 48.03

I 1.75 4.00 4.00 12.25 14.43 0.90 652.44 53.26
2.00 4.00 4.00 16.00 16.49 0.98 931.92 58.24
2.25 4.00 4.00 20.25 18.55 1.06 1276.31 63.03

I
2.50 4.00 4.00 25.00 20.62 1.14 1690.94 67.64
2.75 4.00 4.00 30.25 22.68 1.21 2180.96 72.10
3.00 4.00 4.00 36.00 24.74 1.29 2751.33 76.43

I
V-Bottom Ditch with 6:1 Sides lopes.

I
DEPTH LEFT SIDESLOPE RIGHT SIDESLOPE AREA PERIMETER HYDRAULIC Q/CSA1/2) V/(SA1/2)

I
(FT) (FT/FT) (FT/FT) (SF) (FT) RADIUS

0.25 6.00 6.00 0.38 3.04 0.25 5.48 14.62,. .0.50 6.00 6.00 1.50 6.08 0.39 34.90 23.27
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I
RATING TABLES FOR ROADSIDE DITCHES

0.75 6.00 6.00 3.38 9.12 0.51 103.03 30.53
1.00 6.00 6.00 6.00 12.17 0.62 222.10 37.02
1.25 6.00 6.00 9.38 15.21 0.72 403.00 42.99
1.50 6.00 6.00 13.50 18.25 0.82 655.72 48.57

I 1.75 6.00 6.00 18.38 21.29 0.91 989.61 53.86
2.00 6.00 6.00 24.00 24.33 0.99 1413.53 58.90
2.25 6.00 6.00 30.38 27.37 1.07 1935.89 63.73
2.50 6.00 6.00 37.50 30.41 1.15 2564.80 68.39

I 2.75 6.00 .6.00 45.38 33.46 1.23 3308.05 72.90
3.00 6.00 6.00 54.00 36.50 1.30 4173.18 77.28

I
V-Bottom Ditch with 4:1 and 6:1 Sideslopes.

I DEPTH LEFT SIDESLOPE RIGHT SIDESLOPE AREA PERIMETER HYDRAULIC Q/(SAll2) V/(SA1/2)
(FT) (FT/FT) (FT/FT) (SF) (FT) RADIUS

I .0.25 4.00 6.00 0.31 2.55 0.24 4.55 14.56
0.50 4.00 6.00 1.25 5.10 0.39 28.95 23.16

I
0.75 4.00 6.00 2.81 7.65 0.51 85.48 30.39
1.00 4.00 6.00 5.00 10.21 0.62 184.26 36.85
1.25 4.00 6.00 7.81 12.76 o.n 334.33 42.79
1.50 4.00 6.00 11.25 15.31 0.81 543.99 48.35

• 1.75 4.00 6.00 15.31 17.86 0.90 821.00 53.62
2.00 4.00 6.00 20.00 20.41 0.99 1172.68 58.63
2.25 4.00 6.00 25.31 22.96 1.07 1606.04 63.45
2.50 4.00 6.00 31.25 25.51 1. 15 2127.79 68.09

I
2.75 4.00 6.00 37.81 28.07 1.22 2744.40 72.58
3.00 4.00 6.00 45.00 30.62 1.29 3462.13 76.94

I
V-Bottom Ditch with 10:1 Sideslopes.

I DEPTH LEFT SIDESLOPE RIGHT SIDESLOPE AREA PERIMETER HYDRAULIC Q/(SAll2) V/(SA1/2)
( FT) (FT/FT) (FT/FT) (SF) ( FT) RADIUS

I 0.25 10.00 10.00 0.63 5.02 0.25 9.19 14.71
0.50 10.00 10.00 2.50 10.05 0.39 58.50 23.40
0.75 10.00 10.00 5.63 15.07 0.52 172.72 30.71

I 1.00 10.00 10.00 10.00 20.10 0.63 372.34 37.23
1.25 10.00 10.00 15.63 25.12 0.73 675.60 43.24
1.50 10-;00 10.00 22.50 30.15 0.82 1099.27 48.86
1.75 10.00 10.00 30.63 35.17 0.91 1659.02 54.17

I 2.00 10.00 10.00 40.00 40.20 1.00 2369.69 59.24
2.25 10.00 10.00 50.63 45.22 1.08 3245.40 64.11
2.50 10.00 10.00 62.50 50.25 1. 16 4299.73 68.80

I
2.75 10.00 10.00 75.63 55.27 1.23 5545.74 73.33
3.00 10.00 10.00 90.00 60.30 1.31 6996.08 77.73,

PAGE 2/6

I



I
RATING TABLES FOR ROADSIDE DITCHES

Trapezoidal Ditch (5ft. ~ide) with 4:1 Sideslopes.

,I DEPTH SIDESLOPE AREA PERIMETER HYDRAULIC Q/(SA1/2) V/(SA1/2)
(FT) (FT/FT) (SF) ( FT) RADIUS

I 0.25 4.00 1.50 7.06 0.35 31.58 21.05
0.50 4.00 3.50 4.12 0.90 186.41 53.26
0.75 4.00 6.00 6.18 0.98 349.47 58.24

I
1.00 4.00 9.00 8.25 1.06 567.25 63.03
1.25 4.00 12.50 11.81 1.04 771.91 61. 75
1.50 4.00 16.50 15.87 1.03 1006.71 61.01
1.75 4.00 21.00 20.43 1.02 1271.43 60.54

I
2.00 4.00 26.00 25.49 1.01 1565.99 60.23
2.25 4.00 31.50 31.05 1.01 1890.34 60.01
2.50 4.00 37.50 37.12 1.01 2244.44 59.85
2.75 4.00 44.00 43.68 1.00 2628.30 59.73

I 3.00 4.00 51.00 50.74 1.00 3041.89 59.64

I Trapezoidal Ditch (10ft. ~ide) with 4:1 Sides lopes •

• DEPTH SIDESLOPE AREA PERIMETER HYDRAULIC Q/(SA1/2) V/CS A1/2)
(FT) (FT/FT) (SF) ( FT) RADIUS

I 0.25 4.00 2.75 12.06 0.37 60.70 22.07
0.50 4.00 6.00 14.12 0.56 200.97 33.50
0.75 4.00 9.75 16.18 0.71 412.68 42.33
1.00 4.00 14.00 18.25 0.84 696.83 49.77

I 1.25 4.00 18.75 20.31 0.95 1056.47 56.35
1.50 4.00 24.00 22.37 1.05 1495.42 62.31
1.75 4.00 29.75 24.43 1.14 2017.82 67.83

I
2.00 4.00 36.00 26.49 1.23 2627.92 73.00
2.25 4.00 42.75 28.55 1.31 3330.01 77.89
2.50 4.00 50.00 30.62 1.39 4128.36 82.57
2.75 4.00 57.75 32.68 1.46 5027.22 87.05

I
3.00 4.00 66.00 34.74 1.54 6030.77 91.38

I Trapezoidal Ditch (15ft. ~ide) with 4:1 Sideslopes.

I DEPTH SIDESLOPE AREA PERIMETER HYDRAULIC Q/(SA1/2) V/CS A1/2)
(FT) (FT/FT) (SF) ( FT) RADIUS

~
0.25 4.00 4.00 17.06 0.38 89.96 22.49
0.50 4.00 8.50 19.12 0.58 293.47 34.53
0.75 4.00 13.50 21.18 0.74 593.34 43.95
1.00 4.00 19.00 23.25 0.87 986.60 51.93
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~ Trapezoidal Ditch (10ft. Wide) with 6:1 Sideslopes.

I DEPTH SIDESlOPE AREA PERIMETER HYDRAULIC C/(SA1/2) V/(SA1/2)
( FT) (FT/FT) (SF) (FT) RADIUS

I 0.25 6.00 2.88 13.04 0.36 62.05 21.58
0.50 6.00 6.50 16.08 0.54 210.56 32.39

I
0.7S 6.00 10.88 19.12 0.69. 442.85 40.72
1.00 6.00 16.00 22.17 0.80 764.46 47.78
1.25 6.00 21.88 25.21 0.91 1182.43 54.05
1.50 6.00 28.50 28.25 1.01 1704.14 59.79

I
1.75 6.00 35.88 31.29 1.10 2337.02 65.14
2.00 6.00' 44.00 34.33 1.18 3088.41 70.19
2.25 6.00 52.88 37.37 1.26 3965.50 75.00
2.50 6.00 62.50 40.41 1.34 4975.35 79.61

I 2.7S 6.00 72.88 43.46 1.41 6124.87 84.05
3.00 6.00 84.00 46.50 1.49 7420.84 88.34

I
Trapezoidal Oitch (15ft. Wide) with 6:1 Sideslopes.

II DEPTH SIDESlOPE AREA PERIMETER HYDRAULIC C/(SA1/2) V/(SA1/2)
(FT) (FT/FT) (SF) (FT) RADIUS

I 0.25 6.00 4.13 18.04 0.37 91.23 22.12
0.50 6.00 9.00 21.08 0.57 302.44 33.60

I 0.75 6.00 14.63 24.12 0.72 621.65 42.51
1.00 6.00 21.00 27.17 0.84 1050.49 50.02
1. 25 6.00 28.13 30.21 0.95 1593.65 56.66

I
1.50 6.00 36.00 33.25 1.05 2256.93 62.69
1. 75 6.00 44.63 36.29 1.15 3046.63 68.27
2.00 6.00 54.00 39.33 1.24 3969.21 73.50
2.25 6.00 64.13 42.37 1.32 5031.17 78.46

I
2.50 6.00 75.00 45.41 1.40 6239.00 83.19
2.7S 6.00 86.63 48.46 1.48 7599.15 87.72
3.00 6.00 99.00 51.50 1.55 9117.97 92.10

I
Trapezoidal Oitch (20ft. Wide) with 6:1 Sideslopes.

I
DEPTH SIDESlOPE AREA PERIMETER HYDRAULIC C/(SAll2) V/(SA1/2)

I
(FT) (FT/FT) (SF) (FT) RADIUS

, 0.25 6.00 5.38 23.04 0.38 120.48 22.42
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RATING TABLES FOR ROADSIDE DITCHES

0.50 6.00 11.50 26.08 0.58 394.90 34.34

0.75 6.00 18.38 29.12 0.73 802.21 43.66

1.00 6.00 26.00 32.17 0.87 1340.09 51.54

1.25 6.00 34.38 35.21 0.98 2010.77 58.50

1.50 6.00 43.50 38.25 1.09 2818.42 64.79

1.75 6.00 53.38 41.29 1.19 3768.07 70.60

2.00 6.00 64.00 44.33 1.28 4865.25 76.02

2.25 6.00 75.38 47.37 1.37 6115.70 81.14

2.50 6.00 87.50 50.41 1.45 7525.30 86.00

2.75 6.00 100.38 53.46 1.53 9099.98 90.66

3.00 6.00 114.00 56.50 1.60 10845.64 95.14

The preceding calculations have been determined from Manning's equation
for open-channel flow conditions using n=0.025.
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AND CONTRIBUTING DRAINAGE AREAS
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DETENTION BASINS AND HEe-} INPUT DATA



I
SUMMARY OF DETENTION BASIN RESULTS

UNIT1

FACILITY TOP BOTTOM MAXIMUM 50 YR./6 HR. EVENT 100 YR./6 HR. EVENT

I NO. ELEVATION ELEVATION VOLUME Stage Storage Peale Stage Storage Peale

Discharge Discharge
(ft.) (ft.) (cf. ) (ft. ) (cf. ) (cfs. ) (ft.) (cf. ) (cfs. )

I 1180.00 1150.00 1,945,330 1161.08 291,611 3 1161. 92 337,023 3

2A 1169.00 1167.00 173,450 1167.87 73,241 7 1167.95 80,085 8

I 2B 1169.00 1157.00 898,709 1159.46* 124,569 13 1159.77 143,980 14

3A 1180.00 1171.00 427,926 1173.30 62,216 16 1173.55 71,011 18

I
3B 1176.00 1163.00 360,580 1171.55 175,711 2 1172.26 219,332 2

3C 1170.50 1168.50 63,338 1170.31 57,195 7 1170.43 61,075 8

I UNIT 2

I FACILITY TOP BOTTOM MAXIMUM 50 YR./6 HR. EVENT 100 YR./6 HR. EVENT
NO. ELEVATION ELEVATION VOLUME Stage Storage Peale Stage Storage Peale

•
Discharge Discharge

(ft. ) (ft. ) (cf.) (ft.) (cf. ) (cfs. ) (ft.) (cf. ) (cfs. )

1180.00 1171.00 1,014,975 1175.13 402,170 28 1174.93 379,615 28

I 2A 1165.50 1162.00 355,039 1164.57 257,436 30 1164.64 264,782 31

28 1164.00 1157.00 1,361,675 1159.17* 380,957 13 1159.35 413,896 13

I
3A 1180.00 1171.00 427,926 1172.64 33,550 10 1172.84 41,628 11

3B 1170.00 1162.50 1,012,560 1164.60 200,408 15 1164.85 228,572 17

I
*The elevation shown on the detention facility grading plans (i.e.1160.80 ft.)
has been used as a highwater elevation based on an outlet control, hydraulic grade
analysis of the downstream or tie-in system.

I
:1
I
I
I'
I
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~ (see table)
Cross BarSI J /'d'
q>, 4" C [0 c.
Bearing Bars I

3 1/2" I 1/4".
1 7/8" c to c.
»ld I!arSI
2 1/2" I 1/4"
Cross Bars .....y
be fillet weldeq
resistance weld
ed or electro
forged to bea.r
ina bars.

EF-I - 1'-11 5/8" • \
EF-2 - 1'-5 5/8"

-c---
- '---'"
•..,

.,
AI

I ..
8
b

•..,

•4

LB-l - 1'-11 5/8"

J LB-2· 1 -5 5/8" .I
I!~'mDmH~ 3/1~

~ X (See
Table)

For bar lpaC
Ina. nu.ber of
ban and Irata
opening. ace
rable.

f- X (See
Table)

LW-l 1'-11 5/8"
LIl-2 - 1'-5 518"I

•4
I

~

\-1/4"

LW I or LB I 2' I 1/2"- - ; -
LW-2 or LB-2 ; 1 '-7 1/2"

a:: c.~:

-l -1/4"

1~1
3" X 4" x

r 1/2" x 3 1/2" Ban J

-A.UJ"'"

/
V ·r_~ t:.":o-II·

GENERAL NOTES

PUN

LW tudlc...ales lon&lludlnal welded.
Lts indicatea l(.lllgitudlutil L>OlLed.
~F lndl~.te. electro{orKed.
Grating units and frames ahall

be fabricated froe utructural steel
ASTH A 36 except ss noted.

All wel4ing ahall be in accord
ance with Standard Welding Specificat
ions.

The completed assembly shall be
given one shop coat of No. 1 paint.

Frames and grates shall fit to
a maximum rock of 0.093" at any point.

1 3/8" or 2"

~
1" ,

PLAN

SECTION A -A'

GRATES nPE LB
Use on IO~htlud'n.l

grades in excess of 3~

or as an alternate to
Types LW or Ef, on grades
ot 3~ or less.

2 1/4"" r
~{rJ~

9/1"" h~ea~
BAR SPACER DETAIL

Caat iron t c•• t .teel or
ataal bar Itock.

1/2" rod lI;Nut (0 cut
threadad andl. - walhar••

Spacer Spot weld
or peen.

J Lx (Sea Table)'

N.........

'--- 1/2" X 3 1/2" Bara -
PLAN

SECTION ....

GRATES nPE LII <I; EF
Restrict to slopes

of 3~ or lau.FRAME

SECTION

PLAN

'~ fi""_1- -3/8" Anchon.~ ~,: tJ Delete on one
..L..-- " end when uaed

2,,--J 4 wlth I-bea..
lupport.

GRATE ClEAR BAIl NO. GRATE O~OO
TY1'E SPAC11«l BAIlS I

SQ. fT.

LII or LB - 1.0 1" 16 5/16" 3.97

" " - 1.1 1 3/8" 13 5/16" 4.34

" " - 1.2 2" 9 1 9/16" 4.84
EF - 1 1 5/8" 13 7/16" 4.66
LW or LB - 2.0 I" 12 5/16" 2.98

" " - 2.1 1 3/8" 9 1 1/16" 3.35

" " - 2.2 2" 7 1 1/16" 3.60
Ef - 2 1 5/8" 10 1/4" 3.48

0<.... ......,.[0 ST ATE OF ARIZONA
...JL. . .k9 DEPARTMENT OF TRANSPOOTATION 1/83v---vr"-7 DIVISION OF HIGHWAYS

I~A....,=.,""o;;-;,c;;;oo:--''-I S TA NO

:;?:'-' .... CATCH BASIN GRATES OOA.," ""
~1 ' "L..- r--r: ~/'>-w<:/~ LONGITUDINAL BAIlS-'- -L. ---l
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~
RATING TABLES FOR ROADSIDE DITCHES

1.25 4.00 25.00 25.31 0.99 1473.87 58.95
1.50 4.00 31.50 27.37 1.10 2057.27 65.31
1.75 4.00 38.50 29.43 1.20 2739.68 71.16

2.00 4.00 46.00 31.49 1.29 3524.41 76.62

I 2.25 4.00 54.00 33.55 1.38 4414.97 81. 76
2.50 4.00 62.50 35.62 1.46 5415.02 86.64
2.75 4.00 71.50 37.68 1.54 6528.27 91.30
3.00 4.00 81.00 39.74 1.61 7758.47 95.78

I
I" Trapezoidal Ditch (20ft. Wide) with 4:1 Sideslopes.

I
DEPTH SIDESLOPE AREA PERIMETER HYDRAULIC 0/(S"1/2) V/(S"112)

( FT) (FT/FT) (SF) (FT) RAOIUS

I 0.25 4.00 5.25 22.06 0.38 119.26 22.72
0.50 4.00 11.00 24.12 0.59 386.34 35.12
0.75 4.00 17.25 26.18 0.76 775.22 44.94
1.00 4.00 24.00 28.25 0.90 1279.05 53.29

I 1.25 4.00 31.25 30.31 1.02 1896.00 60.67
1.50 4.00 39.00 32.37 1.13 2626.44 67.34
1.75 4.00 47.25 34.43 1.24 3471.96 73.48
2.00 4.00 56.00 36.49 1.33 4434.83 79.19-. 2.25 4.00 65.25 38.55 1.42 5517.75 84.56
2.50 4.00 75.00 40.62 1.51 6723.69 89.65
2.75 4.00 85.25 42.68 1.59 8055.79 94.50

I
3.00 4.00 96.00 44.74 1.67 9517 .31 99.14

I Trapezoidal Ditch (5ft. Wide) with 6:1 Sideslopes.

I DEPTH SIDESLOPE AREA PERIMETER HYDRAULIC 0/(S"112) V/(S"1/2)
( FT) (FT/FT) (SF) (FT) RADIUS

I 0.25 6.00 1.63 8.04 0.34 33.09 20.36
0.50 6.00 4.00 6.08 0.76 179.54 44.89
0.75 6.00 7.13 9.12 0.85 358.84 50.36

I
1.00 6.00 11.00 12.17 0.93 611. 18 55.56
1.25 6.00 15.63 16.83 0.95 883.59 56.55
1.50 6.00 -- 21.00 22.25 0.96 1200.87 57.18
1.75 6.00 27.13 28.41 0.97 1562.91 57.62

I 2.00 6.00 34.00 35.33 0.97 1969.63 57.93
2.25 6.00 41.63 43.00 0.98 2421.00 58.16
2.50 6.00 50.00 51.41 0.98 2916.99 58.34
2.75 6.00 59.13 60.58 0.98 3457.60 58.48

I 3.00 6.00 69.00 70.50 0.99 4042.82 58.59

,.
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I
* *
*.************

HYDROGRAPH ROUTING DATA

......
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELER ITY

(MIN) (FT) (CFS) (MIN) (I N) (FPS)

MAIN 4.76 1.25 .28 99.67 13.47 220.29 .44 7.32

1134 KK

~"
I
I
I
I

*
*

MH63 ....

KINEMATIC IIAVE
L
S
N

CA
SHAPE

W
Z

NDXMIN

Route SUM43 to DMJM tie-in at 8152+00,1'9'lt.

STREAM ROUT! NG
299. CHANNEL LENGTH

.0040 SLOPE
.012 CHANNEL ROUGHNESS COEFFICIENT

.00 CONTRIBUTING AREA
CIRC CHANNEL SHAPE
2.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS

EXCESS= .OOOOE+OO OUTFLOW= .3106E+01 BASIN STORAGE= .6519E-02 PERCENT ERROR=IIfONTINUITY SUMMARY (AC-FT) - INFLOW= .3113E+01

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.0

I
*..*

MAIN

......
4.76

......
1.25 2.00

......
13.47

.....
220.00 .44

HYDROGRAPH AT STATION MH63

(CFS)

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

6.
.440

3.

6.00-HR

6.
.440

3.

6.
.440

3.

.13 SQ MI

6.
.440

3.

CUMULATIVE AREA =

(INCHES)
(AC- FT)

TIME

(HR)

3.6713.

(CFS)I
+

I

1** *** *** *** *** *** *** *** *** *** *.* *** *** **- .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -**

**************

**************

SUBBASIN RUNOFf DATA

I
137 KK

I
*
*
*

*
SUB135 .... Runoff from sub-basin 135

1138 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER

SCS LOSS RATE
STRTL

CRVNBR

125 PH

I'
139 LS

I

5-MIN
.68

HYDRO-35
15-MIN 60-MIN

1.32 2.35

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 ••••.•••••••••• . ..•.••.... TP-49 ..•........
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.55 2.69 2.95 .00 .00 .00 .00 .00 .00

STORM AREA = .00



I
RTIMP 100.00 PERCENT IMPERVIOUS AREA

1140 UD,
SCS DIMENSIONLESS UNITGRAPH

TLAG .10 LAG"

***

UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES

6. 4. 2.
O. O. O.

1.1.2.

******

8.
O.

***

8.
O.

5.
O.

***

1.
O.

***I
HYDROGRAPH AT STATION SUB135

I TOTAL RAINFALL = 2.95, TOTAL LOSS = .00, TOTAL EXCESS = 2.95

PEAK FLO'J TIME MAXIMUM AVERAGE FLO'J
6-HR 24-HR 72-HR 6.00-HR

I (CFS) (HR)
(CFS)

8. 3.13 1- 1- 1- 1-
(I NCHES) 2.941 2.941 2.941 2.941

I
(AC-FT> O. O. O. O.

CUMULATIVE AREA = .00 SQ HI

... .*. *** *** *** .*. *** *** *** *** *** *** *** *** ••• **. *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *.*

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

(CFS)
7. 7. 7.

(INCHES) •477 .477 .477
(AC-Ff) 3. 3. 3.

CUMULATIVE AREA = .13 SQ HI

HYDROGRAPH AT STATION SUM135

**************

7.
.477

3.

6.00-HR

***

***

***

MAXIMUM AVERAGE FLO'J
24-HR 72-HR

***

6-HR

Sum hydrographs SUB135 and HH63
*

*

***

SUM 135 *

TIME

3.17

(HR)

*
*
*
**************

I
141 KK-. HC

I
***

I PEAK FLOII

I
(CFS)

16.

I
*** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** ••• *** *** ••••••

**************

* RCHE *I 143 KK
*

*

*

*
Route SUM135 to DMJM det basin E near Bell Butte

**************

HYDROGRAPH ROUTING DATA

I

KINEMATIC IJAVE
L
S
N

CA
SHAPE

\10

STREAM ROUTING
1442. CHANNEL LENGTH
.0010 SLOPE
.012 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

CIRC CHANNEL SHAPE
5.00 BOTTOM IIIDTH OR DIAMETER



I
Z

NDXMIN
.00 SIDE SLOPE

2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

I

ELEMENT

MAIN

ALPHA

2.77

M

1.25

DT

(MIN)

1. 71

OX

(FT)

480.67

PEAK

(CFS)

16.05

TIME TO
PEAK

(MIN)

194.28

VOLUME

(IN)

.47

MAXIMUM
CELERITY

(FPS)

4.92

IICONTINUITY SUMMARY (AC-FT) - INFLOW= .3419E+01 EXCESS- .OOOOE+OO OUTFLOW- .3366E+Ol BASIN STORAGE= .5141E-Ol PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.0

I MAIN 2.77 1.25 2.00 16.03 194.00 .47

*** *** *** *** ***

I PEAK FLOW MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

HYDROGRAPH AT STATION RCHE

(CFS)
7.

.469
3.

6.00-HR

7.
.469

3.

7.
.469

3.

.13 sa HICUMULATIVE AREA =

7.
(INCHES) .469

(AC-FT) 3.

TIME

3.23

(HR)

16.

(CFS)

I
I

*** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** **- *** *** ••••••

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .20 LAG

90.
7.
1.

113.
9.
1.

130.
1? .
1.

........... TP-49 .
2-DAY 4-DAY 7·DAY 10-DAY

.00 .00 .00 .00

***

UNIT HYDROGRAPH
32 END-Of-PERIOD ORDINATES

128. 142. 142.
25. 19. 15.
2. 2. 1.

98.
32.
3.

STORM AREA = .06

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
••••••••••••.•• TP-40 •••••..•...••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.55 2.69 2.95 .00 .00

58.
40.
3.

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

RUNOFF FROM SUB-BASIN E

28.
52.
4.
O.

HYDRO-35
15-HIN 60-HIN

1.32 2.35

*
SUBE *

*

SCS LOSS RAT~

STRTL
CRVNBR

RTIMP

PRECIPITATION DATA

5-MIN
.68

10.
67.

5.
O.

**************

**************

*
*
*

It·..
1152 KK

I
153 BA

I
I

25 PH

1154 LS

I
155 UD

I,.
I



I
*** *** ****** ***

HYDROGRAPH AT STATION SUBE

TOTAL RAINFALL = 2.95, TOTAL LOSS = .00, TOTAL EXCESS = 2.95

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.00-HR

(CFS) (HR)
(CFS)

+ 185. 3.23 20. 20. 20. 20.

I (I NCHES) 2.931 2.931 2.931 2.931
(AC· FT) 10. 10. 10. 10.

CUMULATIVE AREA = .06 SQ "'I

I
*** .*. *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -**

I **************

.************.

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

1156
1(1(

157 HC

I

*
*

*
SU"'E * Sun hydrograp!ls SUBE and RCHE

***

*** *** *** *** ***

I HYDROGRAPH AT STATION SU"'E

PEAK FLOW

.FS)

, 201.

6-HOUR 24-HOUR 72-HOUR

125. 3.30 16. 16. 16. .05

3. .03 3. 3. 3. .05
1161.08

3. . 07 3. 3. 3 . .05

41. 3.10 3. 3. 3. .01

44. 3.10 6. 6. 6. .06

7. 3.57 3. 3. 3. .06
1167.87

7. 3.57 3. 3. 3. .06

ROUTED TO
CP2A

HYDROGRAPH AT
SB2A

2 COMBINED AT
SUM2A

ROUTED TO
DB2A

ROUTED TO
CP2B

HYDROGRAPH AT

CUMULATIVE AREA =

5.67

3.57

TIME OF
MAX STAGE

MAXIMUM
STAGE

BASIN
AREA

27.
1.264

13.

6.00-HR

27.
1.264

13.

AVERAGE FLOW FOR MAXIMUM PERIOD

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

27.
1.264

13.

.20 sa "'I

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEAK TIME OF
FLOW PEAK

6-HR

27.
1.264

13.

DB1

SBl

(CFS)

STATION

(INCHES)
(AC- FT)

TIME

3.23

(HR)

ROUTED TO

OPERATION

HYDROGRAPH AT

+

+

I

I
I
I

+

I
I

I

I,



I SB2B 91. 3.10 7. 7. 7. .02

2 COMBINED AT
SUM2B 94. 3.10 10. 10. 10. .08

ROUTED TO
OB2B 13. 3.63 6. 6. 6. .08

1159.46 3.63

ROUTED TO
+ MH43 13. 3.63 6. 6. 6. .08

I HYDROGRAPH AT
SB3A 56. 3.17 5. 5. 5. .02

ROUTED TO

I DB3A 16. 3.50 5. 5. 5. .02
1173.30 3.50
----

ROUTED TO

- CP3B 16. 3.50 5. 5. 5. .02

HYDROGRAPH AT
+ SB3B 60. 3.13 5. 5. 5. .02

I
2 COMBINED AT

SUM3B 70. 3.13 10. 10. 10. .03

ROUTED TO
+ DB3B 2. .03 2. 2. 2. .03

I 1171.55 6.00--._-
HYDROGRAPH AT

+ SB3C 34. 3.03 2. 2. 2. .01

I 2 COMBINED AT
SUM3C 37. 3.03 5. 5. 5. .04

ROUTED TO

• DB3C 7. 3.47 3. 3. 3. .04
1170.31 3.47

ROUTED TO

I
CPDB4 7. 3.53 3. 3. 3. .04

HYDROGRAPH AT
+ Ra~ 32. 3.20 3. 3. 3. .01

I 2 COMBINED AT
SUMOB4 37. 3.23 6. 6. 6. .05

ROUTED TO

I
DB4 7. 4.00 3. 3. 3. .05

1161.06 4.03

DIVERSION TO
+ TEMPE 7. .03 3. 3. 3. .05

I HYDROGRAPH AT
DVTDS4 O. .03 O. O. O. .05

I
2 COMBINED AT

SUM43 13. 3.63 6. 6. 6. .13

ROUTED TO
+ MH63 13. 3.67 6. 6. 6. .13

I HYDROGRAPH AT
SUB135 8. 3.13 1. 1. 1. .00

I
2 COMBINED AT

SUM135 16. 3.17 7. 7. 7. .13

, ROUTED TO
RCHE 16. 3.23 7. 7. 7. .13

HYOROGRAPH AT
SUBE 185. 3.23 20. 20. 20. .06

I
2 COMBINED AT



CP2A MANE

I..,

~
I

ISTAQ ELEMENT

SUME 201. 3.23 27. 27. 27. .20

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATEO TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (I N)

.44 2.60 3.97 .49 2.00 2.60 4.00 .49

INFLOW= .1524E+01 EXCESSz .OOOOE+OO OUTFLOWs .1521E+01 BASIN STORAGE= .2208E-02 PERCENT ERROR= .0

INFLOW= .1286E+01 EXCESS= .OOOOE+OO OUTFLOWs .1281E+01 BASIN STORAGE= .4518E-02 PERCENT ERROR= .0

INFLOW= .3120E+01 EXCESSs .OOOOE+OO OUTFLOWs .3115E+01 BASIN STORAGE= .5172E-02 PERCENT ERROR= .0

INFLOW= .1299E+01 EXCESS= .OOOOE+OO OUTFLOW= .1275E+01 BASIN STORAGE= .2484E·01 PERCENT ERROR= ".1

INFLOWs .2426E+01 EXCESSz .OOOOE+OO OUTFLOWs .2425E+01 BASIN STORAGE= .7259E-03 PERCENT ERROR= .0

CONTINUITY SUMMARY (AC- FT) -

I CP2B MANE

ICONTI NUlTY SUMMARY (AC-FT) -

MH43 MANE

10NTINUITY SUMMARY (AC- FT) -

I
CP3B MANE

CONTINUITY SUMMARY (AC- FT) •

I CPDB4 MANE

_INUITY SUMMARY (AC-FT)

MH63 MANE

.26

.27

.20

1.83

.28

6.85

13.47

16.05

6.75

13.47

214.54

218.64

210.13

212.76

220.29

.48

.71

2.76

.60

.44

2.00

2.00

2.00

2.00

2.00

6.85

13.47

16.05

6.75

13.47

214.00

220.00

210.00

212.00

220.00

.48

.71

2.76

.60

.44

IIcONTINUITY SUMMARY (AC-FT) - INFLOWs .3113E+01 EXCESS•. OOOOE+OO OUTFLOW- .3106E+01 BASIN STORAGE= .6519E-02 PERCENT ERROR= .0

I
RCHE MANE 1. 71 16.05 194.28 .47 2.00 16.03 194.00 .47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3419E+01 EXCESS= .OOOOE+OO OUTFLOW- .3366E+01 BASIN STORAGE= .5141E-01 PERCENT ERROR= .0

I
1·*·

I
I

NORMAL END OF HEC-1 ***

I,
I



TIME
6-HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 6.00-HR

CUMULATIVE AREA =

(HR)

3.23
(CFS)

(IHCHES)
(AC-Ff)

6.
1.084

3.

6.
1.084

3.

.05 sa MI

6.
1.084

3.

6.
1.084

3.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.*

1118 KK

I

***********.*.

* *
* DB4 *
* *
**************

Route combined flow through Southern Ave. det basin

(Elev - disch based on combined capacities of existing 16 inch
pipe at east end of basin and proposed surface inlet grate at
west end)

HYDROGRAPH ROUTING DATA

1122 RS

I
STORAGE ROOTIWG

NSTPS
ITYP

RSVRIC
X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND 0 COEFFICIENT

123 SA

1124 SE

125 sa

AREA

DISCHARGE

ELEVATION

.0 .3 .7 1.2 1.6 2.0

1158.50 1159.00 1160.00 1161.00 1162.00 1163.00

O. O. 3. 7. 10. 12.

***

Cc.lPUTED STORAGE-ELEVATION DATA

.07 .53 1.45 2.82 4.65
1159.00 1160.00 1161.00 1162.00 1163.00

*** *** ***

.00
1158.50

***

STORAGE
ELEVATION

***

-
I
I pEAK FLOW

HYDROGRAPH AT STATIOH DB4

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR n-HR 6.00-HR

I
(CFS) (HR)

(CFS)
7. 4.00 3. 3. 3. 3.

(INCHES) .618 .618 .618 .618
(AC-FT) 2. 2. 2. 2.

lEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HR

+ (AC-FT) (HR)I 2.
3.97 1. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 6.00-HR

+ (FEET) (HR)

I 1161.06 4.03 1159.89 1159.89 1159.89 1159.89

CUMULATIVE AREA = .05 sa HI

*** .*. *** *** *** *** *** *** *** .*. *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. **- •••

*.************

I, ...

126 KK

I
*
*
*

*
DVTDB4 *

*
Split hydrograph DB4.
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1-10 CORRIDOR STUDY
SUPERSTITION RETENTIONjDETENTION BASIN

November 1987

SUPERSTITION RETENTIONjDETENTION BASIN

The existing Superstition Retention/Detention Basin located south of
Superstition Freeway and west of Kyrene Road presently has an existing storage
capacity of 241 A-F with a contributing area of approximately 3.51 square
miles.

Analysis of the Superstition Retention/Detention Basin in order to store the
lOO-year, 24-hour storm event (precipitation - 3.64 inches).

Presented in Table 1 are the different types of land uses encountered within
the contributing area and the proj ected storage volume requirement for each
type of land use. The total required storage at the Supers ti cion
Retention/Detention basin for the lOO-year, 24-hour storm event is estimated at
415 A-f. Figure 1 shows the existing layout of Superstition
Detention/Retention Basin and the proposed expansion to provide the 415 A-F of
storage. The proposed enlargement is based on retaining the current basin
bottom elevation, avoiding modification to the outlet structures I remaining
with the present property boundaries, and maintaining a maximum storage
elevation below 1170.5.
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1-10 CORRIDOR STUDY
SUPERSTITION RETENTION/DETENTION BASIN

2.9

40.9

37.0

46.9

128.8

158.4

414.9 A-F

Storage
Required
(A-F)

Storage

2.40

2.40

2.05

2.97

3.41

1. 35

Runoff
(Inches)

TABLE 1. PROPOSED STORAGE REQUIREMENTS FOR KYRENE ROAD
RETENTION/DETENTION BASIN (BASED ON LAND USAGE).

Commercial/
Subdivision 792.0

Cyrus Estate 14.7

Freeway
(including ROW) 189.4

Area w/On-Site Retention
(50-year, I-hour) 753.9

Streets & Roads 130.3

Area w/On-Site Retention
(100-year, I-hour) 363.7

Type of Land Area
Use (Acres)

TOTAL AREA 2244.0 (Acres)

•

••••••
•••
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TABLE 1. PROPOSED STORAGE REQUIREMENTS FOR KYRENE ROAD
RETENTIONjDETENTION BASIN (BASED ON LAND USAGE).

Commercia1/
Subdivision 792.0

Cyrus Estate 14.7
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Freeway
(including ROW) 189.4

Area w/On-Site Retention
(IOO-year, I-hour) 363.7

Area w/On-Site Retention
(50-year, I-hour) 753.9

Streets & Roads 130.3

Type of Land Area
Use (Acres)

TOTAL AREA 2244.0 (Acres)

p
p,
p,,
S,,
,.,
,
,
,
,
if



Ul 3
II)

..c:
u
~....

....
u
II)

I-t....
Cl

1

o
o 1 234

2.?~" ~
Storm Rainfall - inches )_~I(

5

Fig. 2-4

SOLUTION OF
RAINFALL - RUNOFF EQUATION

- - - - - - - • - - - -
Soil Conservatiol1 Service

- - _L_
~ - ~--~~ ---------------------------- ----..1



.. ,
I

---- ... - -- I --
:. -, CiS'~" .. [C-i7 ....·u:rr~. '- ..-• - ..-; '1 1:)-' r- I .:l

• !....-_- - --<. _ ••

~-f: . :----- - .
---------- .-

~-~=_._. ~.

_ ..- .

. ~ .... ~_=--=-_._ ~ ~-=--=-_.. -=-~ .\' L:~ . :_ ~ ...
• ~.- h ., __._____ t. ------ ... ---1--'. ~- -' ... '-0

• __ ... __ ••_ . _•. _~Mj"__
I. .. ~ .. •.. _,_,~._ ...... '. ~ . • _ . .

--- -------

.. "--.---.-. -,

/ __r'2. .;.. J
lDES I GHED BY .•••• f-?': A\-;;? DATE SHEET HO '?'-' ~.t PAGE HO ~ .

CHECKED BY W.H:-lJ-; DATE .~J.:lll.l\.l~:lJ ~ O.£..,.;.~ rawf. JOB HO • ..LQ~~.J .
. -. , . • "-1 .. UfP~ K ;£/ I~ c..REVIEWED By DATE SUBJECT .• " ~.. QI!f I ..!Y'f:. '-:' f. .
APPROVED By DATE ----::.&.-..::.;~ ..

. . - . : -..-..:. - - -_. - . _. - ~ .. -
• . '~ ·t_ . . _ . _, .. . _

- - ... . -----_._-_._-_0.- _. ."_~-.--:-- .. ' ... ' ~ .~:;,_ ... __ .

iN c.f!eA~e. IN . .COAJT7Z1 ~V\ T iN~ l/oL~":'rY-le 1O=_r-:·-(2StJe CeJGN.17.rJ_ &I:lSJ/\J'

. ._- .... -' ~- - . ~. .-.. - _.•.._--- . .

----o. . _
FV'j'1)~e. pf.2:r~:::'T 'De - DA.VD,c,c.:~PS· .tN~EL,L... }IY'CIZG':l<;;e. I.ffiS
fGt\110 D(: :Wl1reZ\LIQ(..A. S' LD: PE-gIL/DVeS: A{g.GA 8I~lr ~'I LC' ..
\J OT It0Ce:.GI:rC;e-- ..~~t:.:--%:r/?-~ ~·;r-jjl;T7.:s-n·L:r;· :;).,.-.-.. , \-- r --- -I f"1. 1.• '-'" 1('\ .._.rv~r:t • ,-.1::::: f_\ . :' f';-' ...~.. JrYJ l oJ. \IV Ll- '-

Qez:",l!C-\ )N A C:;;LI~Hi Ac>DlnoNAL- tNuz.~Sf:: 'iN f2vtlv'O-'::l== Q)....
~-{ (U-i'JE- 6A~1J\J , __ "~ -- . - . - -_.. '. - .__. _

• - --" •• ------ - _. _. j.. --_.•_' ..... - ••

..;.---_..- .. .. ,-- . --..---_.
: - ~. - -. - ;" .

I. l).L..Tlt\--rl\re..=.: t-..1-~~'-.a.l.JlS.Jrr.::>".Li-·~_·- -. __.._._.-=-:...._~=....:... .. =.. _.._:..~~- .. ~.:
__ . .__ • __ - . - •• __ .••• ..1 • ' _. _. •• •

~7 NO p~ I f?~r=-~ D~O:l.~ : o~7.~..:~~r:;;" .~tE\:m P~--·=~=.":_: : :'::_._=.:'; : . - :.. :': : .=:
. ..- . . - --... -----r· . --.-'" - -'.. . - ...-. - 1

---3. -NO .Cli.ltL'J_z::iES= .IN . .iS Xi STJRU-. /1Y1~l7tY'~/\J.Ts-:-:~.-------'
G-"....;~ L--- r=:" F:p::r:d .... 'I' - pg; ile·='-·-n'c=.. A~':\ ?'" ""-i ..... c,z.e."G .. ._. .~_..D . . . .L.:[I.... u. ...". . _ ./ . _ .._ . t. ... _,/:::.- _ pAJ ......1~ . . .. _. . .

. ..i=C;; c: - -, c .. r-7'J~' -f~1.':";-l"l2:I~-wr.=-........ -- .... - .. -.- .. : . .. - .•JI_'2'~ ;;j..__~-",",';:>./Ll._. I '_"4..~_.y~ ~r~ ..._. . ~ . .
--- --. :-... '--"----- _. - ---. "'-l-;J"..--- • • ~ _.. - - - T

- - ~ - ..- -. --- ----- ------._. -_.._- -..._- ----_...• --:::"--." ---.---... -- .-_. _.~-_ .. - -.- ------

. - .- - - _.. . --.---,

. ----
_~ _. . __ =_.: __ ..._~ ..~ __:__.:==:~ ~._:.:==~ -=. ->. -:.DI ~~b)~.-:~t5JP~'~~fl

~~_~~~}~1(;1=~:~-~~~}~~:-=_:~61~~~~:~:~-\~~~~. £v0~;EF-:-
(~::.O. S ) .. ,( G -:::;e~t1Sj' . __L~1. .. '- .-:-.::. . : .. .~j r.f" """,,-. . 0,--:-. --

...
. . -

E:XISC .L SO; l}X) -fp. :.3O'qO..-v fT~ 550;~. ET~::-==~L2.'7 '>-=_=:.."2. ~5" _ : t02v
Sro.Frl:

. . . • _._ _.. .._-.. ,.. . __ _ . • .. __. . __I

~. _-_0- i . ---'-"- .

~PDS£Q .Ci;?f54j~~. "1~~ _r,·r~::;4\X<:5.:;· 0;.-01

-- ..---_._- ._._-

_..- ---_.__._---

iii
I

I
I
I
I
I
I

•
I
I
I
I
I
I

I --=--- _.. ---.-._------ ..

5 C 3020
-1-



I

~
I
I
I
I
I
I
II
I
I
I
I
I
I
I,.
I

APPENDIX I

HEC-l HYDROGRAPH MODEL PRINTOUTS



I
HYDROGRAPH AT STATION SB3C

TIME

(CFS) (HR)

TOTAL RAINFALL =

2.
2.947

1.

6.00·HR

2.95

2.
2.947

1.

2.
2.947

1.

.01 SQ MI

2.
2.947

1.

CUMULATIVE AREA a

2.95, TOTAL LOSS = .00, TOTAL EXCESS =

MAXIMUM AVERAGE FL~

6-HR 24-HR 72-HR

(CFS)

(INCHES)
(AC- FT)

3.0334.

I
.*. *** *** *** *** *** *** *** .*••*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **- *-* *-* *** -** ***

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I 102 KK

1103 He

**************

* *
* SUM3C *
* *
*-*--""-----*--

Add routed flow and runoff from Dtn. Basin 3c

I *** *** *** ***

***

***

TIME MAXIMUM AVERAGE FL~

6-HR 24-HR 72-HR
I PEAK FL~

+ (CFS) (HR)

HYDROGRAPH AT STATION SUM3C

6.00-HR

-
I

37. 3.03
(CFS)

5. 5. 5.
(INCHES) 1.063 1.063 1.063

(AC- FT) 2. 2. 2.

CUMULATIVE AREA = .04 SQ MI

5.
1.063

2.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -** ._.

****.**.*****.

HYDROGRAPH ROUTING DATA

1168.50 1168.75 1169.00 1169.25 1169.50 1169.75 1170.00

**************

ELEVATION

9,'

.8

1170,50

.8

6.

1. 47
1170.50

1170.25

1.27
1170.25

1.08
1170.00

.90
1169.75

***

.71
1169.50

***

.53
1169.25

COMPUTED STORAGE-ELEVATION DATA

.35
1169.00

(Elev - disch based on BPR inlet control nomograph)

Route combined flow through Dtn. Basin 3C

***

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT

.7 .7 .7 .7 .7 .7 .8

o. O. O. 1. 2. 3. 4.

***

.17
1168.75

.00
1168.50

***

*
DB3C *

*

AREA

STORAGE ROUTING
NSTPS

ITYP
RSVRIC -

X

DISCHARGE

*
*
*

STORAGE
ELEVATION

I 104 KK

I
I

106 RS

I 107 SA

108 SE

I 109 SO

,
I ***



I
HYDROGRAPH AT STATION DB3C

I PEAK FLOIJ TIME MAXIMUM AVERAGE FLOIJ
6-HR 24-HR 72-HR 6.00-HR

'CfSl (HR)
(CFS)

7. 3.47 3. 3. 3. 3.
( INCHES) .610 .610 .610 .610

(AC-FT) 1. 1. 1. 1.

I PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HR

+ (AC-FT) (HR)
1. 3.43 1. 1. 1. 1.

I PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 6.00-HR

+ (FEET) (HR)
1170.31 3.47 1169.51 1169.51 1169.51 1169.51

I CUMULATIVE AREA 2 .04 SQ MI

1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *.* •••

CONTINUITY SUMMARY (AC-FT) - INFLOIJ= .1299E+01 EXCESS= .OOOOE+OO OUTFLOIJ= .1275E+01 BASIN STORAGE= .2484E-01 PERCENT ERROR: '.1

HYDROGRAPH ROUTING DATA

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

2.92

MAXIMUM
CELER lTV

UPS)

.60

(IN)

VOLUME

212.76

TIME TO
PEAK

(MIN)

PEAK

(CFS)

6.75

OX

( FT)

316.67

DT

(MIN)

1.831.36

M

Route DB3C to DB4

1.41

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOIJN IS A MINIMUM)

STREAM ROUTING
950. CHANNEL LENGTH

.0050 SLOPE
.025 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
5.00 BOTTOM IJIDTH OR DIAMETER
4.00 SIDE SLOPE

2 MINIMUM NUMBER OF OX INTERVALS

ALPHAELEMENT

MAIN

*
CPDB4 *

*

KINEMATIC IJAVE
L
S
N

CA
SHAPE

IJD
Z

NDXMIN

*
*
*

******.*******

**************

I 110 KK

I
111 RK

II
I
I
I

I
I

I ***

MAIN

***

1.41 1.36

***

2.00

***

6.75

***

212.00 .60

(CFS)

MAXIMUM AVERAGE FLOIJ
6-HR 24-HR 72-HR

HYDROGRAPH AT STATION

3.
.597

1.

6.00-HR

3.
.597

1.

CPDB4

3.
.597

1.

.04 SQ MI

3.
. 597

1.

CUMULATIVE AREA =

(INCHES)
(AC-FT)

TIME

3.53

(HR)

I



I
**. *** *.* *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *** *.* *** *** *.*

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . ..............

5'MIN 15-MIN 60-MIN 2-HR 3-HR 6'HR 12'HR 24-HR
.68 1.32 2.35 2.55 2.69 2.95 .00 .00

STORM AREA = .01

PRECIPITATION DATA

13.
1.
O.

17.
1.
O.

21.
1.
O.

........... Tp·49 .
2-DAY 4-DAY 7'DAY 10-DAY

.00 .00 .00 .00

""."".

"""
UN IT HYDROGRAPH

30 END-OF-PERIOO ORDINATES
24. 25. 24.
3. 3. 2.
O. O. O.

Ra~

19.
4.
O.

Runoff from existing SR360 westbound and existing "Ramp A"

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

HYDROGRAPH AT STATION

*
"
"

Ra~

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .19 LAG

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

2. 6. 12.
10. 7. 6.
1. 1. O.

""" """

SUBBASIN RUNOFF DATA

*
*
*

**************

**************

112 KK

I
1

113 BA

I 25 PH

1114 LS

I
115 UD

I

•
I ***

I
TOTAL RAINFALL =

,PEAK FLO~ TIME

2.95, TOTAL LOSS = .00, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR

2.95

6.00-HR
+ (CFS) (HR)

CUMULATIVE AREA =

I
I

32. 3.20
(CFS)

(INCHES)
(AC'FT)

3.
2.933

2.

3.
2.933

2.

.01 SQ MI

3.
2.933

2.

3.
2.933

2.

1-** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ••••••

*************.

" SUMDB4·1116 KK
"

"

"
•

Add R~ and CPDB4

******.*******

***

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

1117 HC,
""" ""* """

.."
"""

I
HYDROGRAPH AT STATION SUMOB4



I
**************

NOTE - New inlet grate at west end of Southern Ave det basin
is bloCked off until Unit 2 is constructed.

DT DIVERSION
ISTAD" TEMPE DIVERSION HYDROGRAPH IDENTIFICATION

01 INFLO\J .00 .00 3.00 7.00 10.00 12.00

DO DIVERTED FLOIoI .00 .00 3.00 7.00 10.00 12.00

I ***

*** *** *** *** ***

I
DIVERSION HYDROGRAPH TEMPE

PEAK FLOII TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.00-HR

+ (CFS) (HR)

I (CFS)
7. 4.00 3. 3. 3. 3.

( INCHES) .618 .618 .618 .618
(AC-FT) 2. 2. 2. 2.

,I CUMULATIVE AREA: .05 sa "'I

*** *** *** *** ***

I HYDROGRAPH AT STATION DVTDB4

PEAK FLOIoI TIME MAXIMUM AVERAGE FLOIoI

I
6-HR 24-HR 72-HR 6.00-HR

(CFS) (HR)
(CFS)

+ O. .03 O. O. O• O.
(INCHES) .000 .000 .000 .000

• (AC- FT) O. O. O. O.

CUMULATIVE AREA : .05 SO MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* .** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~*w

HYDROGRAPH COMBINATION
lCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

(CFS)
6. 6. 6.

(INCHES) .441 .441 .441
(AC-FT) 3. 3. 3.

CUMULATIVE AREA = .13 sa MI

HYDROGRAPH AT STATION

6.00-HR

***

***

***

SUM43

MAXIMUM AVERAGE FLOIoI
24-HR 72-HR

***

6-HR

Sum hydrographs MH43 and DVTDB4

***

*
SUM43 *

*

TIME

(HR)

**************

*
*
*
**************

I
132 KK

I
133 HC

I
***

I PEAK FLOIJ

I
(CFS)

13.

Ir ...
I **************



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .-. *** *** *** **.

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

HYDROGRAPH AT STATION DB3B

2.

2.
.642

1.

1166.82

6.00-HR

6.00-HR

6.00-HR

2.

1166.82

2.

2. 2.
.642 .642

1. 1.

1166.82

.03 SQ 141

MAXIMUM AVERAGE FLOW
24-HR 72-HR

MAXIMUM AVERAGE STAGE
24-HR 72-HR

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

2.

2.
.642

1.

6-HR

6-HR

6-HR

Runoff from Dtn.basin 3C

1166.82

.2 .3 .3 .4 .5 .5 1.4

1163.00 1164.40 1165.80 1167.20 1168.60 1170.00 1176.00

2. 2. 2. 2. 2. 2. 2.

.*.

COMPUTED STORAGE-ELEVATION DATA

.34 .77 1.28 1.87 2.55 8.06
1164.40 1165.80 1167.20 1168.60 1170.00 1176.00

*** *** ***

*

•

CUMULATIVE AREA =

(CFS)

.00
1163.00

(INCHES)
(AC-FT)

AREA

***

SB3C *

ELEVATION

DISCHARGE

TIME

.03

TIME

TIME

(HR)

(HR)
6.00

(HR)
6.00

SUBBASIN RUNOFF DATA

*.************
•
•
•
**************

STORAGE
ELEVATION

(FEET)
1171.55

99 BA

I
•••

I
PEAK FLOW

I (CFS)

2.

98 KK

I

IPEAK STORAGE

I

+ (AC-FT)

I 4.

PEAK STAGE

I

•*** *.*

I

PRECIPITATION DATA

SCS DIMENSIONLESS UNITGRAPH
TLAG .03 LAG

STORM AREA = .01

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

***

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

12-HR 24-HR
.00 .00

HYPOTHETICAL STORM

***

UNIT HYDROGRAPH
7 END-Of-PERIOD ORDINATES

2. 1. O.7.

DEPTHS fOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.55 2.69 2.95

***

20 .58.

HYDRO·35
15-MIN 60-MIN

1.32 2.35

*.*

5-MIN
.68

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

54.

I 25 PH

I
100 LS

I
101 UO

I,
•••

I



I
SCS DIMENSIONLESS UNITGRAPH

TlAG .11 LAG
87 UD

10.
4.

34.
2.

59.
2.

62.
1.

***

UNIT HYDROGRAPH
18 END-OF-PERIOD ORDINATES

52. 34. 21.
1. O. O.

14.
O.

9. 6.

I *** *** .*.
HYDROGRAPH AT STATION

***

SB3B

***

PEAK FLOU TIME

TOTAL RAINFALL =

6-HR

CUMULATIVE AREA =

5.
2.940

3.

6.00-HR

2.95

5.
2.940

3.

5.
2.940

3.

.02 SQ MI

.00, TOTAL EXCESS =
MAXIMUM AVERAGE FL~

24-HR 72-HR

5.
2.940

3.

2.95, TOTAL LOSS =

(CFS)

(I NCHES)
(AC-FT)

3.13

(HR)

60.

(CFS)+

I

I
I

••• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *.* *** *** *** ***

**************

I 88 KK
*
*
*

*
SUM3B *

*
Add routed flow and runoff from SB3B

*.'************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

**'" *** ***

***

***

HYDROGRAPH AT STATION SUM3B

6-HR

CUMULATIVE AREA·

MAXIMUM AVERAGE FL~

24-HR 72-HRI PEAK FLOU TIME

+ (CFS) (HR)

I 70. 3.13

I

(CFS)

(INCHES)
(AC-FT)

10.
2.847

5.

10.
2.847

5.

.03 SQ 141

10.
2.847

5.

6.DO-HR

10.
2.847

5.

1*** *** *.* *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** ***

*****.********

.*************

I 90 KK
*
*
*

'"
DB3B *

*
Route combined flow through Dtn. Basin 3B

HYDROGRAPH ROUTING DATA
I
(lRS
I

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

(Pump discharge of 2.25 cfs is the rate necessary to dispose
of stored vol in 36 hours. It is assumed to begin immediatly
after runoff occurs.)

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND 0 COEFFICIENT



,
81 KK *

*
CP3B *

*
Route flow from Basin 3A to 3B

HYDROGRAPH ROUTING DATA

***

STREAM ROUT! NG
222. CHANNEL LENGTH

.0165 SLOPE
.012 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

CIRC CHANNEL SHAPE
2.00 BOTTOM wIDTH OR DIAMETER

.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS

MAXIMUM
CELERITY

(FPS)( IN)

VOLUMEOX PEAK TIME TO
PEAK

(FT) (CFS) (MIN)

DT

(MIN)

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ALPHAELEMENT

KINEMATIC WAVE
L
S
N

CA
SHAPE

\10
Z

NDXMIN

*.************

I

I
I

I MAIN 9.06 1.25 .20 74.00 16.05 210.13 2.76 13.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2426E+01 EXCESS= .OOOOE+OO OUTFLOW= .2425E+01 BASIN STORAGE= .7259E·03 PERCENT ERROR= .0

I INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I ***

MAIN

***

9.66 1.25

***

2.00

***

16.05

***

210.00 2.76

ItIK FLOW

+ (CFS)

HYDROGRAPH AT STATION CP3B

MAXIMUM AVERAGE FLOW
6-HR 24'HR 72-HR

CUMULATIVE AREA =

5.
2.756

2.

6.00-HR

5.
2.756

2.

5.
2.756

2.

.02 sa MI

5.
2.756

2.

(CFS)

(INCHES)
(AC-FT)

TIME

3.50

(HR)

16.

I
I

II *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

*******.*.****

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

SUBBASIN RUNOFF DATA

.._.._----.-_.

PRECIPITATION DATA

........... TP-49 ..
2-DAY 4-DAY 7-0AY 10-0AY

.00 .00 .00 .00
12-HR 24-HR

.00 .00

HYPOTHETICAL STORM

STORM AREA = .02

DEPTHS FOR O-PERCENT
•• .• . . . . .• . .••• TP-40
2-HR 3-HR 6-HR
2.55 2.69 2.95

Runoff from Dtn. Basin 3B

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

HYDRO-35
15'MIN 60-MIN

1.32 2.35

*
SB3B *

*

5-MIN
.68

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

*
*

*I 84 KK

J
85 BA

I
25 PH

I,.,
LS

I



I
HYDROGRAPH AT STATION SB3A

TOTAL RAINFALL = 2.95, TOTAL LOSS = .00, TOTAL EXCESS = 2.95

K FLOIJ TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.00-HR

CFS) (HR)
(CFS)

56. 3.17 5. 5. 5. 5.
( INCHES) 2.937 2.937 2.937 2.937

(AC- FT) 3. 3. 3. 3.

CUMULATIVE AREA = .02 SQ MI

*** .*. *.* *** *** *** ••••*••*. *** *** *** .*. *.* *.* *** *** *** *** *** *** *** *** *** *** *** •••••• *** *** •••••*

HYDROGRAPH ROUTING DATA

I
~I

75 KK

**************

* *
* DB3A *
* *
*****.********

Route flow through Dtn. Basin 3A

(Elev - disch based on BPR inlet control nomograph)

178 SA

79 SE

HYDROGRAPH AT STATION DB3A

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 ~RKING RAND D COEFFICIENT

.3 .8 1.0 1.2 1.5 1.7

1171. 00 1172.80 1174.60 1176.40 1178.20 1180.00

O. 13. 24. 33. 39. 43.

***

CCJ4PUTED STORAGE-ELEVATION DATA

.92 2.53 4.54 6.96 9.77
1172.80 1174.60 '176.40 1178.20 1180.00

*** *** ***

.00
1171.00

***

AREA

ELEVATION

DISCHARGE

STORAGE
ELEVATION

***

77 RS

I

I

PEAK STORAGE TIME

I (AC-FT) (HR)
1. 3.50

IPEAK STAGE TIME

( FEET) (HR)
1173.30 3.50

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

5. 5. 5.
2.757 2.757 2.757

2. 2. 2.

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR

O. O. O.

MAXIMUM AVERAGE STAGE
24-HR 72-HR

O.

5.
2.757

2.

1171.68

6.00-HR

6.00-HR

6.00-HR

1171.681171.68

6-HR

1171.68

(I NCHES)
(AC-FT)

(CFS)

TIME

3.50

(HR)

16.

I

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* ••• *** *** *** ••• ***

I, ...
CUMULATIVE AREA = .02 SQ MI

*** *** *** *** .*. *** *** .*...., ••*******.****

*



I
NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

***

I

ELEMENT

MAIN

ALPHA

4.51 1.25

DT

(MIN)

.27

OX

( FT)

83.33

PEAK

(CFS)

13.47

TIME TO
PEAK

(MIN)

218.64

VOLUME

( IN)

.71

MAXIMUM
CELER ITV

(FPS)

7.02

CONTINUITY SUMMARY (AC-FT) - INFLOY= .3120E+01 EXCESS= .OOOOE+OO OUTFLOY= .3115E+Ol BASIN STORAGE= .5172E-02 PERCENT ERROR= .0

I INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I ***

MAIN

***

4.51 1.25

***

2.00

***

13.47

***

220.00 .71

TIME

HYOROGRAPH AT STATION MH43

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.00-HR

+ (CFS) (HR)
(CFS)

CUMULATIVE AREA =

I
I

13. 3.63
(INCHES)

(AC- FT)

6.
.713

3.

6.
•713

3.

.08 SQ MI

6.
.713

3.

6 .
.713

3.

**************

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***11-**

171 KK
*
*
*

*
SB3A *

*
Runoff To Otn. Basin 3A

I
**************

SUBBASIN RUNOFF DATA

72 BA

I
SUBBASIN CHARACTERISTICS

TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM25 PH

I 5-MIN
.68

HYDRO-35
15-MIN 60-MIN

1.32 2.35

DEPTHS FOR O-PERCENT
•••••••••.•..•• TP-40
2-HR 3-HR 6-HR
2.55 2.69 2.95

12-HR
.00

24-HR
.00

.•......... TP-49 .
2-0AY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TLAG .14 LAG

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

***

12.
o.

17.
1.

24.
1.

.02

UNIT HYDROGRAPH
23 END-OF-PERIOD ORDINATES

50. 45. 36.
2. 2. 1.

48.
3.

STORM AREA =

36.
4.
O.

17.
6.
O.

6.
9.
O.

I 73 LS

I 74 UD

I,
I

*** *** *** *** ***

~----------------------------------------------------- -----



I
* *
**************

BA

NOTE - contrib area includes Southern Ave pump station

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.68 1.32 2.35 2.55 2.69 2.95 .00 .00

STORM AREA = .02

HYDROGRAPH AT STATION SB2B

SCS DIMENSIONLESS UNITGRAPH
TLAG .09 LAG

2.95, TOTAL LOSS = .00, TOTAL EXCESS =
MAXIMUM AVERAGE FL~

6-HR 24-HR 72-HR

4.7.12.

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

7.
2.942

4.

6.00-HR

***

2.95

7.
2.942

4.

***

***

UN IT HYDROGRAPH
15 END-OF-PERIOD ORDINATES

59. 34. 21.
O.

7.
2.942

4.

93.
1.

7.
2.942

4.

***

106.
1.

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

77.
1.

(CFS)

(INCHES)
(AC-FT)

***

SCS LOSS RATE
STRTL

CRVNBR
RTIMP .

23.
3.

3.1091.

I 25 PH

I
57 LS

I
58 UD

I
I

***

I

I

TOTAL RAINFALL =

~ FLOW TIME

+ (CFS) (HR)

I
CUMULATIVE AREA = .02 SQ MI

*** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

**************

159 KK
*
*
*

*
SUM2B *

*
Add routed flow and runoff from DB1,DB2A,and DB2B

I 60 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION
I *** *** *** ***

SUM2B

***

***

MAXIMUM AVERAGE FL~

24-HR 72-HR
TIME

(HR)

3.10
(CFS)

(I NCHES)
(AC- FT)

6-HR

10.
1. 167

5.

10.
1.167

5.

10.
1. 167

5.

6.00-HR

10.
1. 167

5.

I
CUMULATIVE AREA = .08 SQ HI



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

••********......*
*
*
*

*
DB2B *

*
Route combined flow through Dtn. Basin 2B

I
**************

(Elev - disch based on outlet control)

HYDROGRAPH ROUTING DATA

I 64 SA

65 SE 1157.00 1159.40 1161.80 1164.20 1166.60 1169.00

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 ~RKING RAND 0 COEFFICIENT

I
63 RS STORAGE ROUTI NG

NSTPS
ITYP

RSVRIC
X

AREA

ELEVATION

1.0 1.3 1.6 1.9 2.1 2.4

I 66 sa OISCHARGE O. 13. 16. 19.

***

21. 24.

COMPUTED STORAGE-ELEVATION DATA

HYDROGRAPH AT STATION

*** *** ***

20.61
1169.00

15.13
1166.60

***

10.33
1164.20

DB2S

6.21
1161.80

2.n
1159.40

.00
1157.00

STORAGE
ELEVATION

***

I
,I.
.K FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR n-HR 6.00-HR
CFS) (HR)

(CFS)
+ 13. 3.63 6. 6. 6. 6.

I (INCHES) .714 .714 .714 .714
(AC-FT) 3. 3. 3. 3.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

,I 6-HR 24-HR 72-HR 6.00-HR
(AC-FT) (HR)

3. 3.63 1. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE

I 6-HR 24-HR 72-HR 6.00-HR
(FEET ) (HR)

1159.46 3.63 1158.13 1158.13 1158.13 1158.13

I
CUMULATIVE AREA = .08 sa MI

,1***
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **. .ww

**************

**************

I 67 KK **
*

*
MH43 *

*
Route flow from Basin 2B to MH43

HYDROGRAPH ROUTING DATAI 70 RK

I'
I

KINEMATIC WAVE
L

S
N

CA
SHAPE

IJO
Z

STREAM ROUTI NG
250. CHANNEL LENGTH

.0036 SLOPE
.012 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

CIRC CHANNEL SHAPE
2.00 BOTTOM WIDTH OR DIAMETtR

.00 SIDE SLOPE



I
PEAK STORAGE

K STAGE

(FEET)
1167.87

I

TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HR

(HR)
3.57 1. 1. 1- 1-

TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 6.00-HR

(HR)
3.57 1167.47 1167.47 1167.47 1167.47

CUMULATIVE AREA: .06 sa HI

1*** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *•• *** ••• *** *** *** .*.

**************

**************

I 52 KK
*
*
*

*
CP2B *

*
Route flow from Basin 2A to 2B

HYDROGRAPH ROUTING DATAI
I
I

53 RK KINEMATIC ....AVE
L
S
N

CA
SHAPE

lot)

Z
NDXMIN

STREAM ROUTING
94. CHANNEL LENGTH

.0021 SLOPE
.024 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

CIRC CHANNEL SHAPE
2.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

(MIN) (FT)

•I, ELEMENT

MAIN

ALPHA

1.72

M

1.25

DT

.26

OX

31.33

PEAK

(CFS)

6.85

TIME TO
PEAK

(MIN)

214.54

VOLUME

(I N)

.48

MAXIMUM
CHER lTY

(FPS)

2.84

,IItCONTINUITY SUMMARY (AC-FT) - INFLOW: .1524E+01 EXCESS: .OOOOE+OO OUTFLOW: .1521E+Ol BASIN STORAGE= .2208E-02 PERCENT ERROR= .0

I INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

HYDROGRAPH AT STATION CP2B
I ***

MAIN

***

1.72

***

1.25 2.00

*** ***

6.85 214.00 .48

MAXIMUM AVERAGE FLOW
24-HR 72-HRI PEAK FLO.... TIME

(CFS) (HR)
(CFS)

I
7. 3.57

(INCHES)
(AC-FT>

6-HR

3.
.483

2.

3.
.483

2.

3.
.483

2.

6.00-HR

3.
.483

2.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .** •••

I, ...
CUMULATIVE AREA:

**************

.06 sa 1'41

'I 54 KK
*
*

*
SB2B * Runoff to Otn. Basin 2B



I
(AC- FT) 2. 2. 2. 2.

.*••*. *** *** *** *** .*. *** ••* *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *** *** ••• *-*

CUMULATIVE AREA = .01 SQ MI

**************

••• *** *** *** ••* *** *** *** *** *.* ••* *** *** *** *** *** *** *** *** *** *** *** *** *** *** * •• *** *** *** *** •••

HYDROGRAPH COMBIHATIOH
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION DB2A

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.00-HR

(HR)
(CFS)

3.57 3. 3. 3. 3.
(INCHES) .484 .484 .484 .484

(AC-FT) 2. 2. 2_ 2.

***

6.
.894

3.

6.00-HR

***

(Elev - disch based on BPR inlet control nomograph)

Add routed flow and runoff from sub-basins 23-80,DB1,DB2A

Route combined flow through Dtn. Basin 2A

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL COHDITIOH
.00 WORKING RAND D COEFFICIENT

1.9 1.9 2.0 2.0 2.1

1167.00 1167.50 1168.00 1168.50 1169.00

O. 2. 9. 13. 17.

***

COMPUTED STORAGE-ELEVATION DATA

.95 1.94 2.95 3.98
1167.50 1168.00 1168.50 1169.00

*** *** ***

*

*

.00
1167.00

***

DB2A *

*
SUM2A *

*

AREA

ELEVATION

STORAGE ROUTIHG
NSTPS

ITYP
RSVRIC

X

DISCHARGE

*** *** ***

HYDROGRAPH AT STATIOH SUM2A

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

(HR)
(CFS)

3.10 6. 6. 6.
( IHCHES) .894 .894 .894
(AC-Ff) 3. 3. 3.

CUMULATIVE AREA = .06 SQ MI

HYDROGRAPH ROUTIHG DATA

**************

•
•
•

•
•
•

**************

**************

STORAGE
ELEVATION

I
••••
I 46 KK

I
48 RS

I,
I

49 SA

50 SE

I
51 sa

I 44 KK

I 45 HC

I •••

I PEAK FLOW

+ (CFS)

I
44.

•••

I

I
I
~:f:~"'

+ 7.



INUITY SUMMARY (AC-FT) - -INFLOW: .1286E+01 EXCESS: .OOOOE+OO OUTFLOW= .1281E+Ol BASIN STORAGE= .4518E-02 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION [NTERVAl

I
MAIN 3.41 1.25

(MIN)

.44

( FT)

73.20

(CFS)

2.60

(MIN)

3.97

(l N)

.49

UPS)

4.03

*** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **- *.* ._.

HYDROGRAPH AT STATION CP2A

CUMULATIVE AREA =

MAIN .494.002.60

3.
.487

1.

6.00-HR

***

3.
.487

1.

***

2.00

3 .
.487

1.

.05 SQ MI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1.25

***

3.
.487

1.

6-HR

3.41

(CFS)

(INCHES)
(AC- FT)

***

.07

TIME

(HR)

I ***

I PEAl( FLOW

+ (CFS)

I 3.

I
1*** *** *** ***

**•••*********

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.68 1.32 2.35 2.55 2.69 2.95 .00 .00

STORM AREA = .01

HYDROGRAPH AT STATION SB2A

RAINFALL = 2.95, TOTAL lOSS = .00, TOTAL EXCESS = 2.95

T[ME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.00-HR

(HR)
(CFS)

3.10 3. 3. 3. 3.
(INCHES) 2.944 2.944 2.944 2.944

PRECIPITATION DATA

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

1.1.3.

.•.....•... TP-49 _
2-DAY 4-DAY 7-DAY 10-DAY

_00 .00 .00 .00

******

***

UNIT HYDROGRAPH
12 END-OF-PERIOD ORDINATES

17. 9. 5.34.

***

Runoff from sub-basin between existing 'Ramp C' and [-10

53.

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

50.
O.

*

*

***

SB2A *

SCS DIMENSIONLESS UNITGRAPH
TlAG .07 lAG

SCS lOSS RATE
STRTL

CRVNBR
RTIMP

16.
O.

SUBBASIN RUNOFF DATA

*
*
*
**************

I 40 1(1(

'.41 BA

I
25 PH

I
I, 42 lS

I 43 UD

I
I

***

~TOTAL
_~I( FLOW

(CFS)

+ 41.

I



** *** ••• *** *** *** *** *** .*. *** *** *** *** *** .*. *** *** *** *.* *** *** *.* *** *** ••• *** *** •••• * ••* •••• *** •••

I lENGTH, ELEVATION
FlO'J
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

I 23 1(1(

I
24 BA

I
25 PH

I
I, 26 lS

I 27 UD

•
I·

***

UNIT HYDROGRAPH
41 END-OF-PERlOO ORDINATES

4. 12. 23. 38. 57. 73. 82. 86. 85. 80.
72. 63. 52. 41. 33. 27. 23. 19. 16. 13.
10. 9. 7. 6. 5. 4. 3. 3. 2. 2.
1. 1. 1. 1. 1. 1. O. O. O. O.
O.

SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TlAG .26 LAG

******

STORM AREA. .05

DEPTHS FOR a-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 ••••••••••••••• • TP-49 .
2-HR 3-HR 6-HR 1Z-HR 24-HR 2-oAY 4-oAY 7-oAY 10-oAY
2.55 2.69 2.95 .00 .00 .00 .00 .00 .00

***

Runoff from sub-blsins 23-80 • HDW9

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

60-HIN
2.35

tlYORO-~5

1S-MIN
1.32

***

*
SB1 *

*

PRECIPITATION DATA

S-MIN
.68

SCS lOSS RATE
STRTL

CRVNBR
RTiMP

SUBBASIN RUNOFF DATA

*
*
*

**************

**************

***I
HYDROGRAPH AT STATION SB1

I TOTAL RAINFALL = 2.95, TOTAL LOSS = .00, TOTAL EXCESS = 2.95

MAXIMUM AVERAGE FLO'J
24-HR 72-HR

PEAl( FlOIi TIME

I
6-HR

(CFS) (HR)
(CFS)

... 125. 3.30 16.
(I NCHES) 2.926

I (AC-FT) 8.

CUMULATIVE AREA =

16•
2.926

8.

.05 SQ 141

16.
2.926

8.

6.00-HR

16.
2.926

8.

1..* *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **•• * ••••

*.************

**************

. * DB1 *
I
1'''
I

*

*

*

*
Route combined flow through Dtn. Basin 1 (ASSUMED PUMP)

(Pump discharge of 2.6 cfs is the rate necessary to dispose
of stored vol in 36 hou~s. It is assumed to begin immediatly
after runoff occurs.)



I
158 zz

SB3C

Ra~

SCHEMATIC DIAGRAM OF STREAM NET~RK

SB3B

(---» DIVERSION OR PUMP FLOW

«_._) RETURN OF DIVERTED OR PUMPED FLOW

SUM3C ..•.....•.••
V
V

DB3C
V
V

CPDB4

SUM3B ••••.•..••••
V
V

DB3B

SUMOB4 •••...••••••
V
V

DB4

SB3A
V
V

DB3A
V
V

CP3B

SB2A

SB1
V
V

DB1
V
V

CP2A

SB2B

SUM2A •.•••••••••.
V
V

DB2A
V
V

CP2B

SUM2B ••••••••••••
V
V

DB2B
V
V

MH43

(V) ROUTING

(.) CONNECTOR

I 28

36

I 40

I 44

46

I 52

I
54

59

I 61

117

71

I 75

I
81

84

I 88

I
90

98

I 102

I
104

110

I 112

"118

I



I ,*••.•******.***••••••••***.****••••••••••
* * *

*
***********************.*.**************.

UN DATE 04/28/1992 TIME 13:04:55 *

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

*
*
*

*

*
*

*.********.**************.*••*****•••• *

*
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990

VERSION 4.0

I
J
I

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

I
I

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

THE DEFINITIONS Of VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED ~ITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC ~AVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

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

PAGE 1

2.952.69

2
3

2.552.35

1.9131 2.1834 2.4538 2.7241 2.9945 3.2648
1171 1172.8 1174.6 1176.4 1178.2 1180
2.6 2.6 2.6 2.6 2.6 2.6

1.32.68
100

Runoff from sub-basins 23-80 Q HOW9

100

1-10/SUPERSTITION/BASELIN~ UNIT 1
STANLEY CONSULTANTS' 105-9.1-----
FILENAME : 5OUNIT1 DATE : 28 APR 1992
DESIGN FREQUENCY 2 50YR
SCS DIMENSIONLESS UNIT HYOROGRAPH
AREAS TAKEN FROM STANLEY FINAL REPORT
TC FROM ASSUMED FLOW VEL AND INLET TIME AS FOLLOWS:

*Sheet/Overland Flow =1-3 fps
*Gutter Flow =2-4 fps
*Channel/Ditch Flow = 3-5 fps
*Pipe Flow =5-10 fps
*No assumed inlet time
*Min TC in Corresponding Rational Analysis = 10 mins.

LAG TIME = 0.6 * TIME OF CONCENTRATION
ADOT LETTER OF 12-12-90:

* 6HR RAINFALL DISTRIBUTION USING PH RECORD
* TABULATION INTERVAL = 2MIN; 181 HYDROGRAPH ORDINATES
* BASIN AREA =C * A; 100X IMPERVIOUS

181

CP2A Route to Dtn.Basin 2A
282 0.0027 0.012 CIRC
400 0.0006 0.030 TRAP

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
*OIAGRAM-
IT 2
10 3

KK
RK
RK

KK SB1
BA 0.0493
PH
LS
UO 0.2602

KK DB1 Route combined flow through Dtn. Basin 1 (ASSUMED PUMP)
KM (Pump discharge of 2.6 cfs is the rate necessary to dispose
KM of stored vol in 36 hours. It is assumed to begin immediatly
KM after runoff occurs.)
RS STOR-1
SA 0.1210 0.5690 1.0171 1.4650
SE 1150 1155.25 1160.5 1165.75
SQ 2.6 2.6 2.6 2.6

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

21
22

36
37
38

23
24
25
26
27

28
29
30
31
32
33
34
35

LINEI

I
I
I
I

I

I
I,.

•
I



I 39 RI( 366 0.0082 0.024 CIRC 2

40
41
42
43

44
45

1(1( SB2A
BA 0.0098
LS
UO 0.0694

1(1( SUM2A
HC

Runoff from sub-basin between existing 'Ramp C' and 1·10

100 100

Add routed flow and runoff from sub-basins 23-80,OB1,OB2A

HEC-1 INPUT PAGE .~

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

CP2B Route flow from Basin 2A to 2B
94 0.0021 0.024 CIRC

100 100

Add routed flow and runoff from OB1.0B2A.and OB2B

2

Basin 2A
control nomograph)

2.0994
1169

17

Runoff to Dtn. Basin 2B
NOTE - contrib area includes Southern Ave pump station

Route camined flow through Otn.
(Elev • disch based on BPR inlet

STOR - 1
1.9367 1.9909 2.0452
1167.5 1168 1168.5

2 8.5 12.7S

1(1(

RI(

1(1( OB2A
KM
RS 1
SA 1.8825
SE 1167
SQ 0

1(1( SUM2B
HC

1(1( SB2B
I(M
BA 0.0228
LS
UO 0.0872

46
47
48
49
50
51

59
60

52
53

54
55
56
57
58

LINE

I

I
I

I
I

CP3B Route flow from Basin 3A to 3B
260 0.0160 0.012 CIRC
222 0.0165 0.012 CIRC

nomograph)

2
2

1.6749
1180
42.5

2.4239
1169
24.0

Runoff To Otn. Basin 3A

100 100

Route camined flow through Otn. Basin 2B
(Elev - disch based on outlet control)

STOR -1
1.2965 1.5784 1.8602 2.1421
1159.4 1161.8 1164.2 1166.6

13.4' 16.1 18.7 21.4

Route flow from Basin 2B to HH43
0.0015 0.012 CIRC 2
0.0030 0.012 CIRC 2
0.0036 0.012 CIRC 2

Route flow through Otn. Basin 3A
(Elev • disch based on BPR inlet control

STOR -1
0.7886 1.0101 1.2317 1.4532
1172.8 1174.6 1176.4 1178.2

13 24 32.5 39

KK MH43
RK 455
RK 404
RK 250

I(K OB2B
KM
RS 1
SA 1.0147
SE 1157
SQ 0

1(1(

RK
RK

KK SB3A
BA 0.0165
LS
UO 0.1416

KK OB3A
KM
RS 1
SA 0.2732
SE 1171
SQ 0

61
62
63
64
65
66

71
72
73
74

67
68
69
70

81
82
83

7S
76
77
78
79
80

I

I
I
I

•
I

10 ......• 1 2 3 4 5 6 7 8 9 10

I
I

84
85
86
87

LINE

KK SB3B
BA 0.0161
LS
UO 0.1070

Runoff from Otn. Basin 3B

100 100

HEC-l INPUT PAGE 3

I,
I

88
89

90
91
92
93
94
95
96

KK SUM3B
HC

KK OB3B
KM
KM
KM
RS 1
SA 0.2134
SE 1163

Add routed flow and runoff from SB3B

Route camined flow through Otn. Basin 3B
(Pump discharge of 2.25 cfs is the rate necessary to dispose
of stored vol in 36 hours. It is assumed to begin immediatly
after runoff occurs.)

STOR
0.2741 0.3347 0.3954 0.4561 0.5168 1.3906
1164.4 1165.8 1167.2 1168.6 1170 1176



I
129
126

• - - - - ••• >
DVTDB4

TEMPE

2 . SUM43 .••.•...•.••
V
V

MH63

137 SUB135

I
J

141

143

SUM135 .
V
V

RCHE

152

I 156

SUBE

SUME .••...•..•.•

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

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

*
*
*
*
*
*

*

*

*
13:04:55 *04/28/1992 TIMERUN DATE

*

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1Il****************----------*------------:

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *

VERSION 4.0 *

I
****.*.*.********************************

I

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

l-l0/SUPERSTITION/BASELINE UNIT 1
STANLEY CONSULTANTS # 10591
FILENAME : 5OUNIT1 DATE : 28 APR 1992
DESIGN FREQUENCY • 50YR
SCS DIMENSIONLESS UNIT HYDROGRAPH
AREAS TAKEN FROM STANLEY FINAL REPORT
TC FROM ASSUMED FLOW VEL AND INLET TIME AS FOLLOWS:

*Sheet/Overland Flow. 1-3 tps
*Gutter Flow =2-4 tps
*Channel/Ditch Flow =3-5 tps
*Pipe Flow. 5-10 tps
*No assumed inlet time
*Min TC in Corresponding Rational Analysis = 10 mins.

LAG TIME = 0.6 • TIME OF CONCENTRATION
ADOT LETTER OF 12'12-90:

• 6HR RAINFALL DISTRIBUTION USING PH RECORD
- TABULATION INTERVAL = 2MIN; 181 HYDROGRAPH ORDINATES
* BASIN AREA. C * A; 100X IMPERVIOUS

COMPUTATION INTERVAL
TOTAL TIME BASE

•
I
I
I
I

22 10

I
I

IT

I,
I

OUTPUT CONTROL
IPRNT
IPLOT
OSCAL _

HYDROGRAPH TIME
NMIN

IDATE
ITIME

NO
NDDATE
NDTIME
ICENT

VARIABLES
3
o

O.

DATA
2
o

0000
181

o
0600

19

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

.03 HOURS
6.00 HOURS



I 97 so 2.25 2.25 2.25 2.25 2.25 2.25 2.25

98
99

100
101

102
103

1(1( SB3C
BA 0.0073
lS
UO 0.0333

1(1( sUM3C
HC

Runoff from Dtn.basin 3C

100 100

Add routed flow and runoff from Otn. Basin 3c

0.7130 0.7228 0.7325 0.7422 0.7522 0.7622 0.7722
1169 1169.25 1169.5 1169.75 1170.00 1170.25 1170.50

o 1 2 3 - 4.25 6.25 8.50

45TRAP

1(1( DB3C Route combined flow through Otn. Basin 3C
KM (Elev - disch based on BPR inlet control nomograph)
RS STOR
SA 0.6936 0.7033
SE 1168.5 1168.75
SO 0 0

1(1( CPOB4 Route DB3C to DB4
RI( 950 0.005 0.025

104
105
106
107
108
109

110
111

I
I
I

112
113
114
115

1(1( RarrpA
BA 0.0105
lS
UD 0.1850

Runoff from existing SR360 westbound and existing "Ra~ A"

100 100

I 116
117

"" SUMDB4
He

Add RempA and CPDB4

1.1548 1.6024 2.0500
1161 1162 1163

7 10 12

0.7071
1160

3

Route combined flow through Southern Ave. det basin
(Elev - disch based on combined capacities of existing 16 inch
pipe at east end of basin and proposed surface inlet grate at
west end)

STOR
0.2594

1159
o

1(1( DB4
KM
1(14
KM
RS 1
SA 0.0356
SE 1158.5
SQ 0

118
119
120
121
122
123
124
125

I
I

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

TEMPE
o
o

Split hydrograph OB4.
NOTE - New inlet grate at west end of Southern Ave det basin

is blocked off until Unit 2 is constructed.-It
I

126
127
128
129
130
131

LINE

1(1( DVTOB4
1(14
1(14
DT
01
DC

o
o

3
3

7 10
7 10

HEC-1 INPUT

12
12

PAGE 4

I 132
133

1(1( SUM43
HC

Sum hydrographs MH43 and DVTDB4

1(1( SUB135 Runoff from sub-basin 135
BA 0.002
lS 100 . 100
UD 0.10

I
I

134
135
136

137
138
139
140

1(1(
RI(
RI(

MH63 Route SUM43 to OMJM tie-in at 8152+00,119'lt.
124 0.0037 0.012 CIRC 2.0
299 0.0040 0.012 CIRC 2.0

100 100

SUBE RUNOFF FROM SUB-BASIN E
0.064

1(1( SUM135
HC

Sum hydrographs SUB135 and MH63

Butteto OMJM det basin E near Bell
CIRC 2.0
CIRC 2.5
CIRC 2.5
CIRC 4.0
CIRC 4.0
CIRC 4.5
CIRC 5.0
CIRC 5.0

Route SUM135
0.0030 0.012
0.0030 0.012
0.0030 0.012
0.0020 0.012
0.0010 0.012
0.0010 0.012
0.0025 0.012
0.0010 0.012

RCHE
300
350
450
246
331
361
322

1442

0.20

1(1(
BA
LS
UD

1(1(
RI(
RI(
RK
RK
RK
RK
RK
RK

143
144
145
146
147
148
149
150
151

141
142

·152
153
154
155

I
I
I,
I

156
157

I(K
HC

SUME Sum hydrographs SUBE and-RCHE



I 32 RS

~SA

I

I
I
I

34 SE

35 SO

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC - 1.00 INITIAL CONDITION

X .00 WORKING RAND 0 COEFFICIENT

AREA .1 .6 1.0 1.5 1.9 2.2 2.5 2.7 3.0 3.3

ELEVATION 1150.00 1155.25 1160.50 1165.75 1171.00 1172.80 1174.60 1176.40 1178.20 1180.00

DISCHARGE 3. 3. 3. 3. 3. 3. 3. 3. 3. 3.

***

CCI4PUTED STORAGE-ELEVATION DATA

STORAGE .00 1.67 5.77 12.25 21.09 24.78 28.95 33.61 38.75 44.38
ELEVATION 1150.00 1155.25 1160.50 1165.75 1171.00 1172.80 1174.60 1176.40 1178.20 1180.00

I HYDROGRAPH AT STATION DB1

I PEAK FLOW" TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR n-HR 6.00-HR

(CFS) (HR)
(CFS)

+ 3. .03 3. 3. 3. 3.

I (INCHES) .489 .489 .489 .489
(AC-FT) 1. 1. 1. 1.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HR.oFT) (HR)

6. 5.60 3. 3. 3. 3.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE

I 6-HR 24-HR 72-HR 6.00-HR
(FEET) (HR)

1161. 08 5.67 1155.16 1155.16 1155.16 1155.16

I
CUMULATIVE AREA = .05 SO 141

*** *** *** *** *** *** *** *** *** ••• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -** •••

•••***********

**************

1 36 KK
*
*
*

*
CP2A *

*
Route to Dtn.Basin 2A

I,

I
I

39 RK

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 366. CHANNEL LENGTH
S .0082 SLOPE
N .024 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

we 2.00 BOTTC14 WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

I
ELEMENT ALPHA DT Dlr PEAK TIME TO

PEAK
VOLUME MAXIMUM

CELER ITV



1* RUN DATE 04/28/1992 TIME 13:15:01 *
* *
******************************•••********

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

*************************************_.

*

*

SB3C

RalT4lA

SUM3B ...•••.....•
V
V

DB3B

SUM3C •••...•••.••
V
V

DB3C
V
V

CPDB4

SUMDB4 ••••.•••••.•
V
V

DB4

*

I
84

I 86

1'94
98

I 100

I 106

108

I 112

I 114

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
,***********************************.****-

I *** FLOOD HYDROGRAPH PACKAGE (HEC- 1) :
SEPTEMBER 1990 *

* VERSION 4.0 *

I,.

•
I

1-10/SUPERSTITION/BASELINE UNIT 1
STANLEY CONSULTANTS # 10591
FILENAME: 100UNIT1 DATE: 28 APR 1992
DESIGN FREQUENCY = 100YR
SCS DIMENSIONLESS UNIT HYDROGRAPH
AREAS TAKEN FROM STANLEY FINAL REPORT
TC FROM ASSUMED FLOW VEL AND INLET TIME AS FOLLOWS:

*Sheet/Overland Flow = 1-3 fps
*Gutter Flow = 2-4 fps
*Channel/Ditch Flow =3-5 fps
*Pipe Flow = 5-10 fps
*No assumed inlet time
*Min TC in Corresponding Rational Analysis = 10 mins.

LAG TIME =0.6 * TIME OF CONCENTRATION
ADOT LETTER OF 12-12-90:

* 6HR RAINFALL DISTRIBUTION USING PH RECORD
* TABULATION INTERVAL = 2MIN; 181 HYDROGRAPH ORDINATES
* BASIN AREA = C * A; 100X IMPERVIOUS

VARIABLES
5 PRINT CONTROL
o PLOT CONTROL

O. HYDROGRAPH PLOT SCALE

.03 HOURS
6.00 HOURS

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

2
o

0000
181

o
0600

19

COMPUTATION INTERVAL
TOTAL TIME BASE

HYDROGRAPH TIME DATA
NMIN

IDATE
!TIME

NQ
NDDATE
NOT IME
ICENT

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

IT

22 10

I
I
I

I
I

I



I ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLO'oI CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

RUNOFF SUMMARY
FLO'oI IN CUBIC FEET PER SECOND

I
TI ME IN HCXJRS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLO'oI FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLQ\,/ PEAK AREA STAGE MAX STAGE

+ 6-HCXJR 24-HCXJR 72- HOUR

I HYDROGRAPH AT
+ SB1 144. 3.30 18. 18. 18. .05

I: ROUTED TO
DB1 3. •03 3. 3. 3. .05

1161.92 5.90

ROUTED TO1+ CP2A 3. .07 3. 3. 3. .05

HYDROGRAPH AT
+ SB2A 47. 3.10 4. 4. 4. .01

1+ 2 COMBINED AT
SUM2A 50. 3.10 6. 6. 6. .06

ROUTED TO

I: DB2A 8. 3.57 3. 3. 3. .06
1167.95 3.57

ROUTED TO

• CP2B 8. 3.57 3. 3. 3. .06

HYDROGRAPH AT
S82B 104. 3.10 8. 8. 8. .02

1+ 2 COMBINED AT
SUM2B 108. 3.10 12. 12. 12. .08

ROUTED TO

I: DB2B 14. 3.67 7. 7. 7. .08
1159.77 3.67

HYDROGRAPH AT
+ SB3A 64. 3.17 6. 6. 6. .02

1+ ROUTED TO
DB3A 18. 3.50 6. 6. 6. .02

+ 1173.55 3.50

1+ ROUTED TO
CP3B 18. 3.50 6. 6. 6. .02

HYDROGRAPH AT

1+ SB3B 69. 3.13 6. 6. 6. .02

2 COMBINED AT
+ SUM3B 8" 3.13 11- 1" 11. .03

1+ ROUTED TO
DB3B 2. .03 2. 2. 2. .03

+ 1172.26 5.97

1+ HYDROGRAPH AT
SB3C 39. 3.03 3. 3. 3. .01, 2 COMBINED AT

SUM3C 42. 3.03 5. 5. 5. .04

ROUTED TO
+ DB3C 8. 3.43 3. 3. 3. .04
+ 1170.43 3.43

I



I

I
I
I

ROUTED TO
CPDB4 8. 3.50 3. 3. 3. .04

HYDROGRAPH AT
R~ 36. 3.20 4. 4. 4. .01

2 COMBINED AT
SUMDB4 43. 3.23 7. 7. 7. .05

ROUTED TO
DB4 8. 4.03 4. 4. 4. .05

1161.24 4.07

SUMMARY OF KINEMATIC ~AVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF ~ITHOUT BASE FLO~)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

CP2A MANE .44 2.60 3.97 .49 2.00 2.60 4.00 .49

I CONTINUITY SUMMARY (AC-FT) - INFLOW:: .1286E+01 EXCESS:: .OOOOE+OO OUTFLOW:: .1281E+Ol BASIN STORAGE= .4518E-02 PERCENT ERROR= .0

CP2B MANE .26 7.84 214.39 .53 2.00 7.84 214.00 .53

I CONTINUITY SUMMARY (AC-FT) - INFLOW:: .1687E+01 EXCESS:: .OOOOE+OO OUTFLOW:: .1684E+01 BASIN STORAGE= .2318E-02 PERCENT ERROR= .0

I CP3B MANE .11 17.57 210.19 3.12 2.00 17.57 210.00 3.12

CONTINUITY SUMMARY (AC- FT) - INFLOW:: .2751E+01 EXCESS:: .OOOOE+OO OUTFLOW:: .2750E+Q1 BASIN STORAGE= .1020E-02 PERCENT ERROR= .0

• CPDB4 MANE 1. 77 7.88 210.31 .66 2.00 7.88 210.00 .66

III CONTINUITY SUMMARY (AC-FT) - INFLOW:: .1435E+01 EXCESS:: .OOOOE+OO OUTFLOW:: .1412E+01 BASIN STORAGE= .2552E-01 PERCENT ERROR=

NORMAL END OF HEC-1 ***

I
I
I
I

..
I

-.1



t111*****************************************
* *

I
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *

~~UN DATE 09/09/1992 TIME 10:50:58:

~***************************************:

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

I
I
I

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

I
I

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KN~ AS HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED UITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NE~ FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

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

KK CPZA Route flow from Basin 1 to Basin ZA
RIC 140 0.0066 0.012 CIRC 2.0
RIC 178 0.0015 0.012 CIRC 2.0

Runoff from sub-basins 22-87,Otn.Basin 1 @ HDW9

PAGE 1

2.952.692.552.351.32.68
100100

Runoff into and from Dtn.Basin ZA

Route flow through Otn. Basin 1
(Elev - disch based on BPR inlet control nomograph)

STOR -1
2.5139 3.2648

1175 1180
28 45

110/SUPERSTITION/BASELINE
STANLEY CONSULTANTS # 10591
FILENAME : 50UNIT2 DATE : 9 SEPT 1992
DESIGN FREQUENCY = 50YR
SCS DIMENSIONLESS UNIT HYOROGRAPH
AREAS TAKEN FROM STANLEY FINAL DESIGN
TC FROM ASSUMED FLOW VEL AND INLET TIME AS FOLLOWS:

*Sheet/OVerland Flow =1-3 fps
*Gutter Flow = 2-4 fps
*Channel/Oitch Flow = 3-5 fps
*Pipe Flow =5-10 fps
*No assumed inlet time
*Min TC in Corresponding Rational Analysis = 10 mins.

LAG TIME =0.6 * TIME OF CONCENTRATION
ADOT LETTER OF 12-12-90:

* 6HR RAINFALL DISTRIBUTION USING PH RECORD
* TABULATION INTERVAL =ZMIN; 181 HYOROGRAPH ORDINATES
* BASIN AREA =C * A; 100X IMPERVIOUS

SBZA

10
ID
10
10
10
10
ID
10
10
10
10
10
10
10
10
10
10
10
10
10
*OIAGRAM
IT 2 181
10 3

KIC SB1
BA 0.0795
PH
LS
UO 0.2601

ICIC OB1
KM
RS 1
SA 1.9131
SE 1171
sa 0

ICIC

21
22

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

23
24
25
26
27

28
29
30
31
32
33

34
35
36

37

LINE

-
I
I
I

I
I

I

I

I,



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

CP3B Route flow from Basin 3A to Basin 3B
255 0.0127 0.012 CIRC 2.0
207 0.0161 0.012 CIRC 2.0

Add routed flow and rlZlOff from sub-basin DB2A

2.6788 2.8470 3.0994
1167.5 1168.5 1170

33 38 45

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

1(1( MH43 Route flow from Basin 2B to MH43
RIC 262 0.0021 0.012 CIRC 2.0
RIC 836 0.0027 0.012 CIRe 2.0

4.3711 4.5602 4.7493 4.9383 5.1274
1160 1161 1162 1163 1164

14 15.1 16.2 17.3 18.4

I

I
I
I
I
I
I
-.
I
I
I
I
I
I
I

"I

38
39
40

41
42
43
44

LINE

45
46
47
48
49
50

51
52
53

54
55
56
57

58
59

60
61
62
63
64
65
66

67
68

69
70
71
72
73
74
75

76
77
78
79

80
81
82
83
84

LINE

85
86

87
88
89
90
91
92

93
94
95

BA 0.0086
LS
UD 0.0955

I(IC SB3A
BA 0.0096
LS
UD 0.0723

1(1( DB3A
KM
RS 1
SA 0.2732
SE 1171
SQ 0

ICI(
RI(
RI(

1(1( SB3B
BA 0.0290
LS
UD 0.1387

1(1( SUM3B
HC

1(1( DB3B
KM
KM
RS 1
SA 0
SE 1162.5
SQ 0

1(1( SUM2A
HC 3

1(1( DB2A
KM
KM
RS 1
SA 2.0960
SE 1162
SQ 0

1(1( S8131
BA 0.0147
LS
UO 0.0542

1(1( SB2B
KM
BA 0.0248
LS
UD 0.1691

1(1( SUM2B
HC 3

1(1( DB2B
KM
RS 1
SA 3.8039
SE 1157
SQ 0

100 100

Runoff at Dtn. Basin 3A

100 100

HEC-1 INPUT

Route flow through Dtn. Basin 3A
(Elev - disch based on BPR inlet control nomograph)

STOR -1
0.7886 1.0101 1.2317 1.4532 1.6749
1172.8 1174.6 1176.4 1178.2 1180

11 24 32.5 40 43

Runoff from Dtn. Basin 3B

100 100

Add routed flow and runoff from sub-basin SB3B

Route combined flow through Dtn. Basin 3B
(Elev - disch based on BPR inlet control nomograph)
(See line 1C7,24 11 RCP)

STOR -1
1.9216 2.1740 2.3423 2.5105

1163 1164.5 1165.5 1166.5
4.25 14 22 29

Route combined flow through Dtn. Basin 2A
(Elev - disch based on BPR inlet control nomograph)
(See lines N1,N2,36" RCP)

STOR -1
2.1830 2.2700 2.4093 2.7052
1162.5 1163 1163.8 1165.5

4 7 16 46

Runoff from Sub-basins 124-31

100 100

RlZlOff from Dtn.Basin 2B
NOTE-contrib area includes Southern Ave pump station

100 100

HEC-1 INPUT

Add routed and local flows

Route combined flow through Dtn. Basin 28
(Elev • disch based on outlet control)

STOR -1
3.9930 4.1821

1158 1159
4.5 13

PAGE 2

PAGE 3



SCHEMATIC DIAGRAM OF STREAM NETUORK

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

KK SUB135 Runoff from sub-basin 135 CDMJM)
BA 0.002
LS 100 100
UO 0.10

KI( SUM135 Sum hydrographs SUS135 and MH63
HC

HEC-1 INPUT PAGE 4

33
12

28
10

22
7

1.1548 1.6024 2.0500
1161 1162 1163

22 28 33

15
3

5
o

Runoff from off-roadway areas to Southern Ave basin

100 100

Split hydrograph DS4.
NOTE - New inlet grate at west end of Southern Ave det basin

is opened up after Unit 2 is constructed.

Sum hydrographs MH43 and DVTDS4

Route flow through Southern Ave. det basin
CElev - disch based on combined capacities of existing 16 inch
pipe at east end of basin and proposed surface inlet grate at
west end)

STOR -1
0.2594 0.7071

1159 1160
5 15

SB3A
V
V

C---» DIVERSION OR PUMP FL~

MH63 Route SUH43 to DMJM tie-in at 8152+00,119'lt.
124 0.0027 0.012 CIRC 2.0
299 0.0028 0.012 CIRC 2.0

TEMPE
o
o

- C<---) RETURN OF DIVERTED OR PUMPED Fl~

1(1( SB43
BA 0.0014
LS
UO 0.0392

I(K DB4
KM
KM
KM
RS 1
SA 0.0356
SE 1158.5
SQ 0

1(1( SUH43
HC

1(1(

RK
RK

1(1( DVTDB4
KM
KM
DT
01
DQ

1(1( RCHE Route SUM135 to DMJM det basin E near Bell Butte
RI( 300 0.0030 0.012 CIRC 2.0
RK 350 0.0030 0.012 CIRC 2.5
RK 450 0.0030 0.012 CIRC 2.5
RK 246 0.0020 0.012 CIRC 4.0
RK 331 0.0010 0.012 CIRC 4.0
RK 361 0.0010 0.012 CIRC 4.5
RK 322 0.0025 0.012 CIRC 5.0
RK 1442 0.0010 0.012 CIRC 5.0

I(K SUBE RUNOFF FRCJ4 SUS-BASIN E
BA 0.064
LS 100 100
uo 0.20

KK SUME Sum hydrographs SUSE and RCHE
HC
ZZ

SB2A

SB1
V
V

DB1
V
V

CP2A

100
101
102
103
104
105
106
107

96
97
98
99

119
120
121
122

123
124

108
109
110
111
112
113

114
115

116
117
118

125
126
127
128
129
130
131
132
133

134
135
136
137

138
139
140

CV) ROUTING

c.) CONNECTOR

LINE

I
I
I
I
I
I

•
I
I
I
I
INPUTLINE

NO.

I 23

28

I 34

I'
41

I

I



58

I 60

I
67

69

I 76

I
80

85

I 87

I
93

96

•
I

111
108

114

I 116

I 119

123

I 125

1 134

I
45 DB3A

V
V

CP3B

SB3B

SUM3B •••.••.•••••
V
V

DB3B

SUM2A .........•...•.••..••..•
V
V

DB2A

SB131

SB2B

SUM2B ...•..••...•.••.•.••••••
V
V

DBZB
V
V

MH43

SB43
V
V

DB4

.-------> TEMPE
DVTDB4

SUM43 ........•.•.
V
V

MH63

SUB135

SUM135 .......••••.
V
V

RCHE

SUBE

* *

* U.S. ARMY CORPS OF ENGINEERS *

* HYDROLOGIC ENGINEERING CENTER *

* 609 SECOND STREET *

* DAVIS, CALIFORNIA 95616 *

* (916) 756-1104 *

* r

***************************************

***************************************

*
*

FLOOD HYDROGRAPH PACKAGE
SEPTEMBER 1990

VERSION 4.0

138 SUME .

1***) RUNOFF ALSO COMPUTED AT THIS LOCATION
****************************************

* *
(HEC-l) *

I
,.

*
IN DATE 09/09/1992 TIME 10:50:58 *

***************************************:

I



I

SCALE

.03 HOURS
6.00 HOURS

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

2
o

0000
181

o
0600

19

VARIABLES
3 PRINT CONTROL
o PLOT CONTROL

O. HYDROGRAPH PLOT

110/SUPERSTITION/BASELINE
STANLEY CONSULTANTS # 10591
FILENAME : 50UNIT2 DATE: 9 SEPT 1992
DESIGN FREQUENCY =50YR
SCS DIMENSIONLESS UNIT HYDROGRAPH
AREAS TAKEN FROM STANLEY FINAL DESIGN
TC FROM ASSUMED FLOW VEL AND INLET TIME AS FOLLOWS:

*Sheet/OVerland Flow = 1-3 fps
*Gutter Flow = 2-4 fps
*Channel/Ditch Flow =3-5 fps
*Pipe Flow =5-10 fps
*No assumed inlet time
*Min TC in Corresponding Rational Analysis =10 mins.

LAG TIME =0.6 * TIME OF CONCENTRATION
ADOT LETTER OF 12-12-90:

* 6HR RAINFALL DISTRIBUTION USING PH RECORD
* TABULATION INTERVAL =2MIN; 181 HYDROGRAPH ORDINATES
* BASIN AREA = C * A; 100X IMPERVIOUS

COMPUTATION INTERVAL
TOTAL TIME BASE

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

IT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I 22 10

I

I
I

I
I

I

•
I

PRECIPITATION DATA

SUBBASIN CHARACTERISTICS
TAREA .08 SUBBASIN AREA

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.68 1.32 2.35 2.55 2.69 2.95 .00 .00

STORM AREA = .08

SUBBASIN RUNOFF DATA

•...•...... TP-49 .....•.....
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

Runoff from sub-basins 22-87,Dtn.Basin 1 @ HDW9

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

*
SB1 *

*

SCS DIMENSIONLESS UNITGRAPH
TlAG .26 LAG

SCS lOSS RATE
STRTL

CRVNBR
RTIMP

*
*
*
**************

**************I
23 KK

I
I 24 SA

I 25 PH

I
"LS
I 27 UD



HYDROGRAPH AT STATION SBl

***

UNIT HYDROGRAPH
41 END-OF-PERIOO ORDINATES

92. 117. 133 •
54. 44. 36.
8. 6. 5.
1. 1. 1.

I

~ 6.
117.

17.
2.
O.

I
***

19.
102.
14.
2.

***

37.
83.
11.
2.

***

61.
66.
9.
1.

*** ***

138.
30.
4.
1.

138.
25.
4.
O.

129.
20.
3.
O.

TOTAL RAINFALL = 2.95, TOTAL LOSS = .00, TOTAL EXCESS = 2.95

I PEAK FLOW TIME MAXIMUM AVERAGE FLOY
6-HR 24-HR 72-HR 6.00-HR

+ (CFS) (HR)

I
(CFS)

202. 3.30 25. 25. 25. 25.
(INCHES) 2.925 2.925 2.925 2.925
(AC-FT) 12. 12. 12. 12.

I CUMULATIVE AREA = .08 SQ HI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** ***

30 RS

HYDROGRAPH ROUTING DATA

**************

**************

(Elev - disch based on BPR inlet control nomograph)

Route flow through Dtn. Basin 1

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 IJORKING RAND D COEFFICIENT

1.9 2.5 3.3

1171.00 1175.00 1180.00

*

*
DBl *

AREA

ELEVATION

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

*
*
*

I 31 SA

32 SE

-
I

I 28 KK

I 33 SQ DISCHARGE o. 28. 45.

***

HYDReGRAPH AT STATION

*** ***

COMPUTED STORAGE-ELEVATION DATA

I
I ***

STORAGE
ELEVATION

.00
1171.00

8.83
1175 .00

23.23
1180.00

***

DBl

***

I PEAK FLOW TIME MAXIMUM AVERAGE FLOY
6-HR 24-HR 72-HR 6.00-HR

(CFS) (HR)
(CFS)

+ 28. 3.93 12. 12. 12. 12.

I ( INCHES) 1.444 1.444 1.444 1.444
(AC-FT) 6. 6. 6. 6.

,.STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HR

\AC- FT) (HR)
9. 3.93 4. 4. 4. 4.

I PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 6.00-HR



( FEET)
1175.13

(HR)
3.93 1172.77 lln.77 lln.77 11n.77

*** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** ••• *** *** *.* .*. *** *** *** *** *** *** *** ***

HYDROGRAPH ROUTING DATA

STREAM ROUTING
178. CHANNEL LENGTH

.0015 SLOPE
.012 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

CIRC CHANNEL SHAPE
2.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS

CUMULATIVE AREA =

MAXIMUM
CELERITY

(FPS)( IN)

VOLUMETIME TO
PEAK

(MIN)

PEAK

(CFS)

OX

(FT)

DT

(MIN)

.08 SQ MI

M

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOIJN IS A MINIMUM)

Route flow from Basin 1 to Basin 2A

***

ALPHA

*
CP2A *

*

ELEMENT

KINEMATIC IJAVE
L
S
N

CA
SHAPE

WD
Z

NDXMIN

*
*
*

**************

**************

It ...
I 34 KK

I
36 RK

I
I
I
I

SUMMARY (AC-FT) - INFLOIJ= .6124E+01 EXCESS= .OOOOE+OO OUTFLOIJ= .6114E+01 BASIN STORAGE= .8988E-02 PERCENT ERROR=

MAIN 2.91 1.25 .25 59.33 28.43 236.24 1.44 5.74

.0

I INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I ***

MAIN

***

2.91 1.25

***

2.00

***

28.43

***

236.00 1.44

I PEAK FLOW

+ (CFS)
(CFS)

HYDROGRAPH AT STATION CP2A

MAXIMUM AVERAGE FLOIJ
6-HR 24-HR n-HR

12.
1.441

6.

6.00-HR

12.
1.441

6.

12.
1.441

6.

.08 SQ MI

12.
1.441

6.

CUMULATIVE AREA =

(INCHES)
(AC-FT>

TIME

(HR)

3.9328.I
I
1Ir** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

137 KK

"38 BA

I

**************

* *
* SB2A *
* *
**************

SUBBASIN RUNOFF DATA

Runoff into and from Dtn.Basin 2A



SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

HYDROGRAPH AT STATION SB2A

2.95, TOTAL LOSS = .00, TOTAL EXCESS =
MAXIMUM AVERAGE fLOW

6-HR 24-HR 72-HR

STORM AREA = .01

2.4.6.

. •....•.... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

3.
2.941

1.

6.00-HR

***

2.95

12-HR 24-HR
.00 .00

HYPOTHETICAL STORM

3.
2.941

1.

***

**-

UN IT HYDROGRAPH
16 END-Of-PERIOD ORDINATES

26. 15. 9.
O. O.

3.
2.941

1.

35.
O.

DEPTHS fOR O-PERCENT
..•••.••••.•... TP-40
2-HR 3-HR 6-HR
2.55 2.69 2.95

***

36.
1.

3.
2.941

1.

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

24.
1.

(CfS)

(INCHES)
(AC-fT)

***

HYDRO-35 ••••..
5-MIN 15-MIN 60-MIN

.68 1.32 2.35

PRECIPITATION DATA

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

7.
1.

3.1033.

I
I 25

PH

~LS
I

40 UD

I
I

***

I
TOTAL RAINfALL =

II PEAK fLOW TIME

+ (CfS) (HR)

I
CUMULATIVE AREA = .01 SQ MI

1Ir** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

****.*********

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .07 LAG

PRECIPITATION DATA

SUBBASIN RUNOff DATA

1.2.3.

***
UNIT HYDROGRAPH

13 END-Of-PERIOD ORDINATES
18. 10. 5.35.

STORM AREA = .01

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 ••••••••..••••• . •••••••••. TP-49 .••......•.
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.55 2.69 2.95 .00 .00 .00 .00 .00 .00

Runoff at Dtn. Basin 3A

51.
O.

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

45.
O.

HYDRO-35
15-HIN 60-HIN

1.32 2.35

*
SB3A *

*

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

5-MIN
.68

15.
O.

*
*
*
**************

I 41 KK

I 42 BA

I
25 PH

I
I 43 LS

144 UD,.
I



I
*** *** *** *** ***

I
I

HYDROGRAPH AT STATION SB3A

TOTAL RAINFALL = 2.95, TOTAL LOSS = .00, TOTAL EXCESS = 2.95

TIME MAXIMUM AVERAGE FLO\l
6-HR 24-HR 72-HR 6.00-HR

(HR)
(CFS)

40. 3.10 3. 3. 3. 3.
(INCHES) 2.943 2.943 2.943 2.943

(AC- FT) 2. 2• 2. 2.

CUMULATIVE AREA = . 01 SQ HI

1***
*** *** *** *** *** *** *** *** .*. *** *** *** .*. *** *** *** *** *** *** ._. *** *** .*. *** *** *** *** *** *** *** *** ***

**************

HYDROGRAPH ROUTING DATA

.00 .92 2.53 4.54 6.96 9.77
1171.00 1172.80 1174.60 1176.40 1178.20 1180.00

HYDROGRAPH AT STATION DB3A

MAXIMUM AVERAGE FLO\l
6-HR 24-HR 72-HR 6.00-HR

(CFS)
3. 3. 3. 3.

(INCHES) 2.715 2.715 2.715 2.715
(AC- FT) 1. 1. 1. 1.

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HR

O. O. O. O.

MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 6.00-HR

1171.46 1171.46 1171.46 1171.46

CUMULATIVE AREA = .01 SQ MI

****.*********

******

***

COMPUTED STORAGE-ELEVATION DATA

***

(Elev - disch based on BPR inlet control nomograph)

Route flow through Dtn. Basin 3A

.3 .8 1.0 1.2 1.5 1. 7

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

1171.00 1172.80 1174.60 1176.40 1178.20 1180.00

O. 11. 24. 33. 40. 43.

***

*

*
DB3A *

AREA

ELEVATION

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

DISCHARGE

TIME

3.37

(HR)

*
*
*

STORAGE
ELEVATION

! 45 KK

I
47 RS

I
_SA

SE

50 SQ

I
I

***

I
PEAK FLOW

I (CFS)

+ 10.

_EAK STORAGE TIME

I (AC- FT) (HR)
1. 3.37

PEAK STAGE TIME

I (FEET) (HR)
1172.64 3.37

"*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I



I
******.**.****

********.*****

HYDROGRAPH ROUTI~G DATA

KINEMATIC ~AVE STREAM ROUTI~G

L 207. CHA~~EL LENGTH
S .0161 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
~ 2.00 BOTTOM ~IDTH OR DIAMETER

Z .00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

Route flow from Basin 3A to Basin 3B
*

CP3B *
*

*
*
*

53 RK

I
I

I
***

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOYN IS A MINIMUM)

I
ELEMENT

MAIN

ALPHA

9.54

M

1.25

OT

(MIN)

.23

ox
(FT)

69.00

PEAK

(CFS)

10.00

TIME TO
PEAK

(MIN)

202.03

VOLUME

(IN)

2.71

MAXIMUM
CELERITY

(FPS)

12.04

1Il0NTINUITY SUMMARY (AC-FT) - INFLOY= .1390E+01 EXCESS= .OOOOE+OO OUTFLOY= .1389E+01 BASIN STORAGE= .4420E-03 PERCENT ERROR= .0

I INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

• ***

I PEAK FLOW

+ (CFS)

HYDROGRAPH AT STATION CP3B

MAIN 2.71202.0010.00

3.
2.713

1.

6.00-HR

***

3.
2.713

1.

***

2.00

3.
2.713

1.

MAXIMUM AVERAGE FLOY
24-HR 72-HR

1.25

***

6-HR

3.
2.713

1.

9.54

(CFS)

(INCHES)
(AC- FT)

***

TIME

3.37

(HR)

10.I
I

CUMULATIVE AREA = .01 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***1**

**************

**************

Runoff from Dtn. Basin 3B
*

*
SB3B *

*
*
*

54 KKI
I 55 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

........... TP-49 .
2-0AY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

156 LS

PRECIPITATION DATA

HYDRO-35
5-MIN 15-MIN 60-MIN

.68 1.32 2.35

SCS LOSS RATE

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
............... TP-40 ...............
2-HR 3-HR 6-HR 12-HR 24-HR
2.55 2.69 2.95 .00 .00

STORM AREA = .03



SCS DIMENSIONLESS UNITGRAPH
TLAG .14 LAG

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

I

I
10.
14.
o.

STRTL
CRVNBR

RTIMP

32.
10.

O.

66.
7.
o.

87.
5.

***

UNIT HYDROGRAPH
23 END-Of-PERIOD ORDINATES

90. 78. 61.
4. 2. 2.

40.
1.

28.
1.

20.
1.

TOTAL RAINfALL =

I PEAK fLOW TIME

+ (CfS) (HR)

2.95, TOTAL LOSS = .00, TOTAL EXCESS

MAXIMUM AVERAGE fLOW
6-HR 24-HR 72-HR

HYDROGRAPH AT STATIONI

I

***

98. 3.17

***

(CfS)

(INCHES)
(AC-fT)

***

9.
2.937

5.

***

SB3B

9.
2.937

5.

9.
2.937

5.

***

2.95

6.00-HR

9.
2.937

5.

I
CUMULATIVE AREA = .03 SQ HI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

****•••*******

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER Of HYDROGRAPHS TO COMBINE

**************

.KK

159 HC

*
*
*

*
SUM3B *

*
Add routed flow and runoff from sub-basin SB3B

***

HYDROGRAPH AT STATION

I PEAK fLOIJ

(CfS)

MAXIMUM AVERAGE fLOW
24-HR 72-HR

I

I

***

107.

TIME

(HR)

3.17

***

(CfS)

(INCHES)
(AC'FT)

***

6-HR

12.
2.882

6.

***

SUM3B

12.
2.882

6.

12.
2.882

6.

***

6.00-HR

12.
2.882

6.

I
CUMULATIVE AREA = .04 SQ HI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** ***

**************

HYDROGRAPH ROUTING DATA

**************

160 KK

,.
163 RS

*
*
*

*
DB3B *

*

STORAGE ROUTING
NSTPS

Route combined flow through Dtn. Basin 3B

(Elev - disch based on BPR inlet control nomograph)
(See line K7,24 11 Rep)

NUMBER Of SUBREACHES



I ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION

X .00 WORKING RAND D COEFFICIENT

~SA
AREA .0 1.9 2.2 2.3 2.5 2.7 2.8 3.1

SE ELEVATION 1162.50 1163.00 1164.50 1165.50 1166.50 1167.50 1168.50 1170.00

66 SQ DISCHARGE O. 4. 14. 22. 29. 33. 38. 45.

***

.00 .32 3.39 5.65 8.07 10.67 13.43 17.89
1162.50 1163.00 1164.50 1165.50 1166.50 1167.50 1168.50 1170.00

HYDROGRAPH AT STATION DB3B

COMPUTED STORAGE-ELEVATION DATAI
I ***

STORAGE
ELEVATION

*** *** *** ***

I PEAK FLOW TIME

+ (CFS) (HR)
(CFS)

I 15. 3.77
(INCHES)

(AC- FT)

.EAK STORAGE

• (AC-FT)
4.

TIME

(HR)
3.77

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

7. 7. 7.
1.739 1.739 1.739

4. 4. 4.

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR

2. 2. 2.

6.00-HR

7.
1.739

4.

6.00-HR

2.

MAXIMUM AVERAGE STAGE
24-HR 72-HRI

PEAK STAGE

(FEET)
1164 .60

TIME

(HR)
3.77

6-HR

1163.50 1163.50 1163.50

6.DO-HR

1163.50

• CUMULATIVE AREA = .04 SQ MI

1It** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

******.*******

*** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION

Add routed flow and runoff from sub-basin DB2A

22.
1.634

11.

6.00-HR

***

***

22.
1.634

11.

***

SUM2A

22.
1.634

11.

.13 SQ MI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

***

6-HR

22.
1.634

11.

(CFS)

*

*

CUMULATIVE AREA =

(INCHES)
(AC' FT)

***

SUM2A *

TIME

3.13

(HR)

*

*
*
**************

I 67 KK

I 68 HC

I ***

IPEAK FLO\ol

+ (CFS)

I 50.

I, ...
**************

I * *



I 69 KK *
*

DB2A *
*

Route combined flow through Dtn. Basin 2A

*** .*.

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

(Elev - disch based on BPR inlet control nomograph)
(See lines 141,142,36" RCP)

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

2.1 2.2 2.3 2.4 2.7

1162.00 1162.50 1163.00 1163.80 1165.50

O. 4. 7. 16. 46.

***

CC»4PUTED STORAGE-ELEVATION DATA

1.07 2.18 4.05 8.40
1162.50 1163.00 1163.80 1165.50

*** *** ***

AREA

ELEVATION

DISCHARGE

**************

STORAGE .00
ELEVATION 1162.00

73 SA
I

I
I

174 SE

75 SQ

IPEAK FLOW

HYDROGRAPH AT STATION DB2A

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.00-HR

+ (CFS) (HR)

I (CFS)
30. 6.00 10. 10. 10. 10.

(INCHES) .744 .744 .744 .744
(AC-FT> 5. 5. 5. 5.

_STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HR

+ AC-FT) (HR)
6. 6.00 2. 2. 2. 2.

IPEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 6.00-HR

+ ( FEET) (HR)

I
1164.57 6.00 1163.00 1163.00 1163.00 1163.00

CUMULATIVE AREA = .13 SQ HI

I.. *** *** *** *.* *** *** .*. *** *** *** *** .*. *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** ***

**************

• *
**************

SUBBASIN RUNOFF DATA

I
76 KK

I
*
*

*
SB131 * Runoff from Sub-basins 124-31

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER

SCS LOSS RATE
STRTL

CRVNBR

.••.•...... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

.01

12-HR 24-HR
.00 .00

HYPOTHETICAL STORM

STORM AREA =

DEPTHS FOR O-PERCENT
. •••••••••••••• TP-40
2-HR 3-HR 6-HR
2.55 2.69 2.95

HYDRO-35 .•••••
15-HIN 60-MIN

1.32 2.35
5-MIN

.68

78 LS

In BA

I

I 25 PH,



I RTlMP 100.00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .05 LAG

43. 100. n. 34.

***

UN IT HYDROGRAPH
10 END-Of-PERIOD ORDINATES

16. 8. 4. 2. 1. O.

*** *** *** *** ***

HYDROGRAPH AT STATION SB131

I
TOTAL RAINFALL =

PEAK fLOY TIME

2.95, TOTAL LOSS = .00, TOTAL EXCESS =
MAXIMUM AVERAGE fLOY

6-HR 24-HR 72-HR

2.95

6.00-HR
+ (CFS) (HR)

CUMULATIVE AREA =

I
I

66. 3.07
(CFS)

(I NCHES)
(AC- FT)

5.
2.945

2.

5.
2.945

2.

.01 SQ MI

5.
2.945

2.

5.
2.945

2.

1It** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

.*************

SCS DIMENSIONLESS UNITGRAPH
TLAG .17 LAG

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

HYDROGRAPH AT STATION SB2B

(CFS)

25.
1.

35.
2.

48.
2.

. , TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

6.00-HR

***

2.95

***

***

UN IT HYDROGRAPH
27 END-Of-PERIOD ORDINATES

64. 64. 57.
6. 4. 3.
o. O. O.

54.
8.
o.

STORM AREA = .02

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
.••••.••.•••..• TP-40 ••••.....••.••.
2-HR 3-HR 6-HR 12-HR 24-HR
2.55 2.69 2.95 .00 .00

NOTE-contrib area includes Southern Ave pump station

***

35.
11.
1.

Runoff from Dtn.Basin 2B

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

17.
14.
1.

2.95, TOTAL LOSS = .00, TOTAL EXCESS =
MAXIMUM AVERAGE FLOY

6-HR 24-HR 72-HR

HYDRO-35
15-MIN 60-MIN

1.32 2.35

***

*
SB2B *

*

SCS LOSS RATE
STRTL

CRVNBR
RTlMP

PRECIPITATION DATA

5-MIN
.68

6.
19.
1.

(HR)

SUBBASIN RUNOff DATA

*
*
*
**************

***

(CFS)

180 KK

•
I

82 BA

I
25 PH

I 83 LS

I
84 UD

I
I

I

I
~rOTAL RAINFALL =

~AK FLOW TIME



*** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

CUMULATIVE AREA =

I
.;. 77 . 3.20

(INCHES)
(AC-FT)

8.
2.934

4.

8.
2.934

4.

.02 SQ HI

8.
2.934

4.

8.
2.934

4.

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION

**************

**********.***

23.
1.265

11.

6.00-HR

***

***

23.
1.265

11.

***

SUM2B

23.
1.265

11.

.17 SQ HI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

***

6-HR

Add routed and local flows

23.
1.265

11.

(CFS)

CUMULATIVE AREA =

(INCHES)
(AC-H)

***

*
SUM2B *

*

TIME

3.10

(HR)

*
*
*

I
85 KK

I 86 HC

I
***

I pEAK FLOW

I
(CFS)

127.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~** *** *** *** *** *** *** *** ***

HYDROGRAPH ROUTING DATA

*************.

**************

18.

5.1

1164.00

(Elev - disch based on outlet control)

Route combined flow through Dtn. Basin 2B

O. 5. 13. 14. 15. 16. 17.

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 ~KING RAND D COEFFICIENT

3.8 4.0 4.2 4.4 4.6 4.7 4.9

1157.00 1158.00 1159.00 1160.00 1161.00 1162.00 1163.00

*
DB2B *

*

AREA

ELEVATION

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

DISCHARGE

*
*
*

.**
187 KK

I
189 RS

190 SA

91 SE

192 SQ

***

I COMPUTED STORAGE-ELEVATION DATA

STORAGE .00 3.90 7.99 12.26 16.73 21.38 26.22 31.26
ELEVATION 1157.00 1158.00 1159.00 1160.00 1161.00 1162.00 1163.00 1164.00

*** *** *** *** ***

HYDROGRAPH AT STATION DB2B

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 6.00-HR

+ (CFS) (HR)

I
(CFS)

13. 6.00 5. 5. 5. 5.



I (I NCHES) .284 .284 .284 .284
(AC-FT) 3. 3. 3. 3.

IPEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HRI!,-m (HR)

9. 6.00 3. 3. 3_ 3.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 6.00-HR

+ (FEET) (HR)

I
1159.17 6.00 1157.85 1157.85 1157.85 1157.85

CUMULATIVE AREA = .17 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

HYDROGRAPH ROUTING DATA

*****••••••**.

**************I
I

93 KK
*
*
*

*
MH43 *

*
Route flow from Basin 2B to MH43

SUMMARY (AC-FT) - INFLOII= .2518E+01 EXCESS= .OOOOE+OO OUTFLO\l= .2492E+01 BASIN STORAGE= .2663E-01 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

STREAM ROUTI NG
836. CHANNEL LENGTH

.0027 SLOPE
.012 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

CIRC CHANNEL SHAPE
2.00 BOTTOM \lIDTH OR DIAMETER

.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS

***

.0

MAXIMUM
CELER ITY

(FPS)

6.23.28

(IN)

VOLUME

360.40

TIME TO
PEAK

(MIN)

13.21

PEAK

(CFS)

OX

278.67.88

DT

(MIN) (FT)

1.25

M

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOIIN IS A MINIMUM)

3.91

ALPHA

MAIN

ELEMENT

KINEMATIC \lAVE
L
S
N

CA
SHAPE

lID
Z

NDXMIN
I

I 95 RK

I
ICONTINUITY

It
I

I
***

MAIN

***

3.91

***

1.25 2.00

***

13.19

***

360.00 .28

*** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I PEAK FLO\J

Ir ...
(CFS)

5.
.280

2.

6.00-HR

5.
.280

2.

5.
.280

2.

.17 SQ MI

5.
.280

2.

MAXIMUM AVERAGE FLOII
6-HR 24-HR 72-HR

HYDROGRAPH AT STATION MH43

CUMULATIVE AREA =

(INCHES)
(AC-FT>

TIME

(HR)

6.00

(CFS)

13.I

I **************



PRECIPITATION DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 ...............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.68 1.32 2.35 2.55 2.69 2.95 .00 .00

STORM AREA = .00

HYDROGRAPH AT STATION 5B43

O.

.•••••.•••. TP-49 .•......•.•
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

O.
2.946

O.

6.00-HR

***

2.95

O.
2.946

O.

***

***

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

1. O. O.

O.
2.946

O.

2.

***

5.

Runoff from off-roadway areas to Southern Ave basin

O.
2.946

O.

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

11.

*

2.95, TOTAL LOSS = .00, TOTAL EXCESS =
MAXIMUM AVERAGE FL~

6-HR 24-HR 72-HR

(CFS)

(INCHES)
(AC-Ff>

***

SB43 *

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

8.

SCS DIMENSIONLESS UNITGRAPH
TLAG .04 LAG

3.07

SUBBASIN RUNOFF DATA

* *
**************

*
*

7.

TOTAL RAINFALL =

JIIIIIf FLO~ TIME

+ (CFS) (HR)

I
96 KK

I
~BA

I 25 PH

I
98 LS

I
99 UD

.1
I

***

I

I
I

CUMULATIVE AREA = .00 SQ MI

1** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

HYDROGRAPH ROUTING DATA

1158.50 1159.00 1160.00 1161.00 1162.00 1163.00

**************
1100 KK

I
1104 RS

~::
107 SO

I

*
*
*

*
DB4 *

*

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

AREA

ELEVATION

DISCHARGE

Route flow through Southern Ave. det basin

(Elev - disch based on combined capacities of existing 16 inch
pipe at east end of basin and proposed surface inlet grate at
west end)

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 ~RKING RAND D COEFFICIENT

.0 .3 .7 1.2 1.6 2.0

O. 5. 15. 22. 28. 33.

***



I COMPUTED STORAGE-ELEVATION DATA

STORAGE
ELEVATION

lEAK STORAGE

+ (AC- FT)

I
O.

PEAK STAGE

I
~ ...
. PEAK FLO\J

I
(CFS)

4.

HYDROGRAPH AT STATION DB4

MAXIMUM AVERAGE FLO\J
6-HR 24-HR 72-HR 6.00-HR

(CFS)
O. O. O. O.

(INCHES) 2.935 2.935 2.935 2.935
(AC-FT) O. o. o. o.

MAXIMUH AVERAGE STORAGE
6-HR 24-HR 72-HR 6.00-HR

O. O. O. O.

MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 6.00-HR

1158.54 1158.54 1158_54 1158.54

CUMULATIVE AREA = .00 sa 141

4.65
1163.00

***

2.82
1162.00

***

1.45
1161.00

.53
1160.00

***

.07
1159.00

.00
1158.50

***

TIME

TIME

TIME

(HR)

3.13

(HR)
3.13

(HR)
3.13

(FEET)
1158.91

+

I

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
I
I **************

* *
108 KK

NOTE - New inlet grate at west end of Southern Ave det basin
is opened up after Unit 2 is constructed.

TEMPE DIVERSION HYDROGRAPH IDENTIFICATION

Split hydrograph DB4.

12.00

33.00

10.00

28.00

***

22.00

7.00

15.00

3.00.00

5.00.00

.00

INFLO\J

DIVERSION
ISTAO

DIVERTED FLO\J

* DVTDB4 *
* *
**************

DQ

DT

01

I

-
I

I
PEAK FLO\J

(CFS)

*** ***

DIVERSION HYDROGRAPH

TIME
6-HR

(HR)
(CFS)

.03 O.
(INCHES) .000

(AC- FT) O.

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

I

j

I

***

O.

*** *** ***

***

TEMPE

o.
.000

O•

•00 SQ HI

***

o.
.000

O.

***

6.00-HR

O.
.000

O.

***

HYDROGRAPH AT STATION DVTDB4

6-HR

CUMULATIVE AREA =

MAXIMUH AVERAGE FLOW
24-HR 72-HR

'PEAK FLO\J TIME

"CFSl
(HR)

4. 3.13

I

(CFS)

( INCHES)
(AC-FT)

O.
2.935

O.

o.
2.935

O.

.00 sa HI

o.
2.935

O.

6.00-HR

o.
2.935

O.



I

Sum hydrographs MH43 and DVTDB4
*

SUM43 *
*

*
*
*

**************

KK

** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I ***

**************

*** *** ***

***

***

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

IPEAK FLOW TIME

HYDROGRAPH AT STATION SUM43

6.00-HR

(CFS)

CUMULATIVE AREA =

+ (CFS)

I 13.

I

(HR)

6.00
(INCHES)

(AC- FT)

5.
.302

3.

5.
.302

3.

.17 SQ MI

5.
.302

3.

5.
.302

3.

1** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

HYOROGRAPH ROUTING DATA

**************

**************

Route SUM43 to DMJM tie-in at 8152+00,119'lt.
*

*
MH63 *

*
*
*

118 RK

I
I

KINEMATIC ·~AVE STREAM ROUTING
L 299. CHANNEL LENGTH
S .0028 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

we 2.00 BOTTOM ~IOTH OR DIAMETER
Z .00 SIDE SLOPE

NOXMIN 2 MINIMUM NUMBER OF OX INTERVALS

6.33

MAXIMUM
CELERITY

(FPS)(IN)

.30

VOLUMEOX PEAK TIME TO
PEAK

(FT) (CFS) (MIN)

99.67 13.24 359.94

DT

(MIN)

.33

M

1.253.98

ALPHAELEMENT

MAIN

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(OT SHOWN IS A MINIMUM)

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2704E+01 EXCESS= .OOOOE+OO OUTFLOW= .2697E+01 BASIN STORAGE= .8901E-02 PERCENT ERROR= -.1

J

I
I

INTERPOLATED TO SPECIFIED COMPUTATION INTERVALI

"***

MAIN

***

3.98

***

1.25 2.00

*** ***

13.23 360.00 .30

I
HYDROGRAPH AT STATION MH63



I 97 UD 0.0333

KK - DB3C Route combined flow through Dtn. Basin 3C
KM CElev - disch based on BPR inlet control nomograph)
RS STOR
SA 0.6936 0.7033 0.7130 0.7228 0.7325 0.7422 0.7522 0.7622 0.7722
SE 1168.5 1168.75 1169 1169.25 1169.5 1169.75 1170.00 1170.25 1170.50
SQ 0 0 0 1 2 3 4.25 6.25 8.50

98
99

100
101
102
103
104
105

KK SUM3C
HC

Add routed flow and runoff from Dtn. Basin 3c

SCHEMATIC DIAGRAM OF STREAM NETWORK

KK CPDB4 Route DB3C to DB4
RK 950 0.005 0.025

SB2A

SB28

45TRAP

1.1548 1.6024 2.0500
1161 1162 1163

7 10 12

0.7071
1160

3

Add RIl/l'f)A and CPDB4

Runoff from existing SR360 westbound and existing "Ramp A"

100 100

Route combined flow through Southern Ave. det basin
CElev - disch based on combined capacities of existing 16 inch
pipe at east end of basin and proposed surface inlet grate at
west end)

STOR
0.2594

1159
o

SB3B

C---» DIVERSION OR PUMP FLOW

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

KK SUMDB4
HC

KK Ra~

BA 0.0105
LS
UD 0.1850

KK DB4
KM
KM
KM
RS 1
SA 0.0356
SE 1158.5
SQ 0
ZZ

SBl
V
V

DB1
V
V

CP2A

SB3A
V
V

DB3A
V
V

CP3B

SUM2A ...........•
V
V

DB2A
V
V

CP2B

SUM2B .........••.
V
V

DB2B

CV) ROOTING

c.) CONNECTOR

108
109
110
111

106
107

112
113

114
115
116
117
118
119
120
121

'122

I
I
I
I
I

1

I INPUT
LINE

NO .

• 23

28

I 36

I 40

44

I 46

I 52

54

.1 59

I 61

67

" 71,,,
80

I



I 39 RK 366 0.0082 0.024 CIRC 2

Ir
40
41
42
43

44
45

KK SB2A
BA 0.0098
LS
UO 0.0694

KK SUM2A
HC

Runoff from sub-basin between existing 'Ramp C' and 1-10

100 100

Add routed flow and runoff from sub-basins 23-80,OB1,DB2A

HEC-l INPUT PAGE 2

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

CP2B Route flow from Basin 2A to 2B
94 0.0021 0.024 CIRC

2.0994
1169

17

I
I
I

LINE

46
47
48
49
50
51

52
53

KK DB2A
KM
RS 1
SA 1.8825
SE 1167
SQ 0

KK
RK

Route combined flow through Dtn.
(Elev - disch based on BPR inlet

STOR -1
1.9367 1.9909 2.0452
1167.5 1168 1168.5

2 8.5 12.75

Basin 2A
control nomograph)

2

I
I

54
55
56
57
58

59
60

KK SB2B
KM
BA 0.0228
LS
UD 0.0872

KK SUM2B
HC

Runoff to Dtn. Basin 2B
NOTE - contrib area includes Southern Ave pump station

100 100

Add routed flow and runoff from OB1,DB2A,and DB2B

CP3B Route flow from Basin 3A to 3B
260 0.0160 0.012 CIRC
222 0.0165 0.012 CIRC

nomograph)

2
2

1.6749
1180
42.5

1.8602 2.1421 2.4239
1164.2 1166.6 1169

18.7 21.4 24.0

Runoff To Otn. Basin 3A

100 100

Route combined flow through Dtn. Basin 2B
(Elev - disch based on outlet control)

STOR -1
1.2965 1.5784
1159.4 1161.8

13.4 16.1

Route flow through Dtn. Basin 3A
(Elev - disch based on BPR inlet control

STOR -1
0.7886 1.0101 1.2317 1.4532
1172.8 1174.6 1176.4 1178.2

13 24 32.5 39

KK OB2B
KM
RS 1
SA 1.0147
SE 1157
SQ 0

KK SB3A
BA 0.0165
LS
UO 0.1416

KK
RK
RK

KK DB3A
KM
RS 1
SA 0.2732
SE 1171
SQ 0

67
68
69
70

71
72
73
74
75
76

77
78
79

61
62
63
64
65
66

-
I

I

I
I

80
81
82
83

KK SB3B
BA 0.0161
LS
UO 0.1070

Runoff from Dtn. Basin 3B

100 100.

I
84
85

KK SUM3B
HC

Add routed flow and runoff from SB3B

HEC-1 INPUT PAGE 3

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

0.5168 1.3906
1170 1176
2.25 2.25

I
I,
I

LINE

86
87
88
89
90
91
92
93

94
95
96

KK DB3B
KM
KM
KM
RS 1
SA 0.2134
SE 1163
SQ 2.25

KK SB3C
BA 0.0073
LS

Route combined flow through Otn. Basin 3B
(Pump discharge of 2.25 cfs is the rate necessary
of stored vol in 36 hours. It is assumed to begin
after runoff occurs.)

STOR
0.2741 0.3347 0.3954 0.4561
1164.4 1165.8 1167.2 1168.6

2.25 2.25 2.25 2.25

Runoff from Dtn.basin 3C

100 100

to dispose
irrmediatly



I JIl,...................•....•...••••.••••...•
• • •
• FLOOD HYDROGRAPH PACKAGE (HEC-l) •

I '. SEPTEMBER 1990 •
VERSION 4.0 •

~ RUN DATE 04/28/1992 TIME 13:15:01:

~•••••••••••••••••••••••••••••**---**-*_:

• U.S. ARMY CORPS OF ENGINEERS •,. HYDROLOGIC ENGINEERING CENTER
• 609 SECOND STREET •- DAVIS, CALIFORNIA 95616

- (916) 756·1104 •- •
***********************.*.*********-***

I
I
I

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

I
I

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC·l KNOUN AS HECl (JAN 73). HEC1GS. HEC1DB. AND HEC1KU.

THE DEFINITIONS OF VARIABLES ·RTIMp· AND ·RTIOR· HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:REAO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-l INPUT

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

PAGE 1

3.353.07

2
3

2.922.70

1.9131 2.1834 2.4538 2.7241 2.9945 3.2648
1171 1172.8 1174.6 1176.4 1178.2 1180
2.6 2.6 2.6 2.6 2.6 2.6

1.51.78
100

Runoff from sub-basins 23-80 ~ HDU9

100

181

l·l0/SUPERSTITION/BASELINE UNIT 1
STANLEY CONSULTANTS # 10591
FILENAME : 10CUNITl DATE : 28 APR 1992
DESIGN FREQUENCY =100YR
SCS DIMENSIONLESS UNIT HYDROGRAPH
AREAS TAKEN FROM STANLEY FINAL REPORT
TC FROM ASSUMED FLOW VEL AND INLET TIME AS FOLLOWS:

·Sheet/Overland Flow =1·3 fps
'"Gutter Flow =2-4 fps
'"Channel/Ditch Flow =3-5 fps
-Pipe Flow 2 5-10 fps
*No assumed inlet time
-Min TC in Corresponding Rational Analysis = 10 mins.

LAG TIME • 0.6 * TIME OF CONCENTRATION
ADOT LETTER OF 12-12-90:

,. 6HR RAINFALL DISTRIBUTION USING PH RECORD
- TABULATION INTERVAL = ZMIN; 181 HYDROGRAPH ORDINATES
- BASIN AREA =C ,. A; 100X IMPERVIOUS

CP2A Route to Dtn.Basin 2A
282 0.0027 0.012 CIRC
400 0.0006 0.030 TRAP

KK
RK
RK

KK DBl Route combined flow through Dtn. Basin 1 (ASSUMED PUMP)
KM (Pump discharge of 2.6 cfs is the rate necessary to dispose
KM of stored vol in 36 hours. It is assumed to begin immediatly
KM after runoff occurs.)
RS STOR-l
SA 0.1210 0.5690 1.0171 1.4650
SE 1150 1155.25 1160.5 1165.75
SQ 2.6 2.6 2.6 2.6

KK SBl
SA 0.0493
PH
LS
UD 0.2602

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
·DIAGRAM
IT 2
10 5

23
24
25
26
27

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

21
22

28
29
30
31
32
33
34
35

36
37
38

LINE

I

-
I

I

I
I

I

I

I

"



* *
****.**.*********....*************.****

*
* RUN DATE 04/30/1992 TIME 13:17:23 *

til' :***********************************....:

f

*
*

OAVIS, CALIFORNIA 95616
(916) 756-1104

*
*

I
I
I
I

110/SUPERSTITION/BASELINE
STANLEY CONSULTANTS' 10591
FILENAME : ULT50 DATE : 28 APR 1992
DESIGN FREQUENCY = 50YR
SCS DIMENSIONLESS UNIT HYDROGRAPH
AREAS TAKEN FROM STANLEY FINAL DESIGN
TC FROM ASSLMED FL~ VEL AND INLET TIME AS FOLL~:

*Sheet/Overland Flow = 1-3 fps
*Gutter Flow. 2-4 fps
*Channel/Ditch Flow = 3-5 fps
*Pipe Flow • 5-10 fps
*No assumed inlet time
*Min TC in corresponding Rational Analysis = 10 mins.

LAG TIME = 0.6 * TIME OF CONCENTRATION
ADOT LETTER OF 12-12-90:

* 6HR RAINFALL DISTRIBUTION USING PH RECORD
* TABULATION INTERVAL = 2MIN; 181 HYDROGRAPH ORDINATES
* BASIN AREA • C * A; 1001 IMP£RVHIJS

I
I

***********************************************************
THIS RUN IDENTICAL TO 5OUNIT2 WITH ONE PRIMARY EXCEPTION :
THE SUM OF C*A FOR ALL DRAINAGE SUB-AREAS HAS BEEN INCREASED
BY 16 PERCENT TO ACCOUNT FOR FUTURE ULTIMATE CONDITION
ROADWAY IMPROVEMENTS. THE INCREASE IN C*A REFLECTS BOTH AN
INCREASE IN CONTRIBUTING AREA AND AN INCREASE IN PERCENT
IMPERVIOUS. THE ESTIMATED 16 PERCENT IS BASED ON THE PRELIM
ULTIMATE ROADWAY PLANS CONTAINED IN THIS REPORT •
............******************a ••••••****...**....***..****

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HWRS
6.00 HWRS

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

RUNOFF SlJ4MARY
FL~ IN CUBIC FEET PER SECOND

TIME IN HWRS, AREA IN SQUARE MILES

2
o

0000
181

o
0600

19

HYDROGRAPH TIME DATA
NMIN

IDATE
!TIME

NQ
NDDATE
NDTIME
ICENT

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

I
I
I.
I

I

I

"+

I

PEAK TIME OF AVERAGE FL~ FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FL~ PEAK AREA STAGE MAX STAGE
6-HWR 24-HWR n-HWR

HYDROGRAPH AT
SB1 265. 3.30 33. 33. 33. .10

ROOTED TO
DB1 29. 4.00 13. 13. 13. .10

1175.41 4.00



I
ROUTED TO

+ CP2A 29. 4.00 13. 13. 13. .10

HYOROGRAPH AT
SB2A 55. 3.10 5. 5. 5. .01

2 COMBINED AT
SUM2A 64. 3.13 18. 18. 18. .12

ROUTED TO
+ DB2A 18. 6.00 6. 6. 6. .12

1+ 1165.17 6.00

HYDROGRAPH AT
+ SB3A 40. 3.10 3. 3. 3. .01

1+ ROUTED TO
DB3A 10. 3.37 3. 3. 3. .01

+ 1172.64 3.37

1.+

ROUTED TO
CP3B 10. 3.37 3. 3. 3. .01

HYDROGRAPH AT

1+ sB3B 118. 3.17 11. 11. 11. .03

2 COMBINED AT
+ SUM3B 127. 3.17 14. 14. 14. .04

1+ ROUTED TO
DB3B 37. 3.57 13. 13. 13. .04

+ 1168.93 3.57

1+ HYDROGRAPH AT
SB131 73. 3.07 5. 5. 5. .02

HYDROGRAPH AT
+ SB2B 70. 3.20 7. 7. 7. .02

II 4 COMBINED AT
SUM2B 154. 3.10 32. 32. 32. .20

I: ROUTED TO
DB2B 14. 6.00 7. 7. 7. .20

1160.08 6.00

ROUTED TO

1+ MH43 14. 5.97 6. 6. 6. .20

HYDROGRAPH AT
+ SB43 7. 3.07 1. 1- 1- .00

I ROUTED TO
DB4 5. 3.13 1- 1- 1- .00

+ 1158.97 3.13

I DIVERSION TO
TEMPE O. 3.13 O. O. O. .00

HYDROGRAPH AT

I
DVTDB4 5. 3.13 1- 1- 1- .00

2 COMBINED AT
+ SUM43 14. 5.97 7. 7. 7. .20

I ROUTED TO
MH63 14. 5.97 7. 7. 7. .20

HYDROGRAPH AT, SUB135 8. 3.13 1- 1- 1. .00

2 COMBINED AT, SUM135 16. 3.13 8. 8. 8. .21

ROUTED TO
RCHE 16. 3.20 7. 7. 7. .21

HYDROGRAPH AT

I
SUBE 185. 3.23 20. 20. 20. .06



I
SUMMARY OF KINEMATIC ~AVE - MUSKINGUM-CUNGE ROUTING

(FLOY IS DIRECT RUNOFF ~ITHOUT BASE FLO~)

INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) ( IN)

.36 29.38 240.24 1.19 2.00 29.38 240.00 1.19I

2 COMBINED AT

ISTAQ ELEMENT

CP2A MANE

SUME 201. 3.23 28. 28. 28. .27

INFLOY= .6633E+01 EXCESS= .OOOOE+OO OUTFLO~= .6626E+01 BASIN STORAGE= .1169E-01 PERCENT ERROR= -.1

INFLOY= .3225E+01 EXCESS= .OOOOE+OO OUTFLO~= .3216E+01 BASIN STORAGE= .6119E-02 PERCENT ERROR: .1

INFLOY= .1390E+01 EXCESS= .OOOOE+OO OUTFLOY= .1389E+01 BASIN STORAGE= .4917E-03 PERCENT ERROR: .0

I CONTINUITY SUMMARY (AC- FT) -

CP3B MANE

I CONTINUITY SUMMARY (AC-FT> -

I MH43 MANE

I

I
CONTINUITY SUMMARY (AC-FT> -

I MH63 MANE

.22

.31

.36

10.00

14.09

14.15

202.20

359.73

357.96

2.71

.30

.32

2.00

2.00

2.00

10.00

14.08

14.15

202.00

358.00

358.00

2.71

.30

.32

IIICONTINUITY SUMMARY (AC-FT) - INFLO~= .3465E+01 EXCESS= .OOOOE+OO OUTFLO~= .3457E+01 BASIN STORAGE= .6728E-02 PERCENT ERROR= .0

RCHE MANE 1.64 16.43 192.56 .34 2.00 16.38 192.00 .34

~INUITY SUMMARY (AC-FT) - INFLOY= .3767E+01 EXCESS= .OOOOE+OO OUTFLOY= .3691E+01 BASIN STORAGE= .7269E-01 PERCENT ERROR:

I
*** NORMAL END OF HEC-' ***

I
I
I
I
I
I,
I

.1



6-HR

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

5.
.301

3.

6.00-HR

5.
.301

3.

5.
.301

3.

.17SQMI

5.
.301

3.

(CFS)

(INCHES)
(AC-FT)

TIME

6.00

(HR)

13.

PEAK FlOY
I

*** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

**************

* SUB135 *

SUBBASIN RUNOFf DATA

Runoff from sub-basin 135 (DMJM)
*

*

*

*

I
1119 KK

_ 120 BA

I
SUBBASIN CHARACTERISTICS

TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

I
•Ie-t. UD

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ........ ..... .. TP-40 ...............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.68 1.32 2.35 2.55 2.69 2.95 .00 .00

STORM AREA = .00

......•.... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

25 PH

I

I 1.
O.

5.
o.

8.
O.

8.
O.

UN IT HYDROGRAPH
17 END-Of-PERIOD ORDINATES

6. 4. 2.
O. O. O.

2. 1. 1.

*** *** *** *** ***

TOTAL RAINfALL =

lIlPEAK fLOY TIME

+ (CFS) (HR)

I HYDROGRAPH AT STATION SUB135

2.95, ToTAL LOSS = .00, TOTAL EXCESS =
MAXIMUM AVERAGE fLOW

6-HR 24-HR 72-HR

1.
2.941

O.

6.00-HR

2.95

1.
2.941

O.

1.
2.941

O.

1.
2.941

O.

(CFS)

(INCHES)
(AC- FT-)

3.138.I
I

CUMULATIVE AREA = .00 SQ MI

Sum hydrographs SUB135 and MH63
*
*
*

SUM135*
*
**************

*

~** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***,,,
*****.********

HYDROGRAPH COMBINATION



I
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION SUM135

CUMULATIVE AREA =

6-HR

6.
.332

3.

6.00-HR

***

***

6.
.332

3.

***

6.
.332

3.

.17 SQ MI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

***

6.
.332

3.

(CFS)

(INCHES)
(AC- FT)

***

TIME

+ (CFS) (HR)

I 15. 3.13

I
111*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

I 125 KK *
*

*
RCHE *

*
Route SUM135 to DMJM det basin E near Bell Butte

-
I

HYDROGRAPH ROUTING DATAI
I

133 RK

**************

KINEMATIC WAVE
L
S
N

CA
SHAPE

we
Z

NDXMIN

STREAM ROUTI NG
1442. CHANNEL LENGTH
.0010 SLOPE
.012 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

CIRC CHANNEL SHAPE
5.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE
2 MINIMUM NUMBER OF DX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

I MAIN 2.77 1.25

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3005E+01 EXCESS= .OOOOE+OO OUTFLOW~ .2961E+01 BASIN STORAGE= .6621E-01 PERCENT ERROR=

I
ELEMENT ALPHA M DT

(MIN)

1.80

DX

(FT)

480.67

PEAK

(CFS)

14.41

TIME TO
PEAK

(MIN)

191.22

VOLUME

(IN)

.33

MAXIMUM
CELERITY

(FPS)

4.83

-.7

I· INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I ***

MAIN

***

2.77 1.25

***

2.00

***

14.35

***

192.00 .32

I, PEAK FLO'.l

+ (CFS)

HYDROGRAPH AT STATION RCHE

MAXIMUM AVERAGE FLOW
24-HR 72-HR

I
I'

14.

TIME

(HR)

3.20

6-HR

(CFS)
6.

(INCHES) .324
(AC-FT) 3.

CUMULATIVE AREA =

6.
.324

3.

.17 SQ MI

6.
.324

3.

6.00-HR

6.
.324

3.

til *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***



I

*****.*.******

**************

SUBBASIN RUNOFF DATA

RUNOFF FROM SUB-BASIN E
*

SUBE *
*

*
*
*

135 BA

I
SUBBASIN CHARACTERISTICS

TAREA .06 SUBBASIN AREA

PRECIPITATION DATA

SCS DIMENSIONLESS UNITGRAPH
TLAG .20 LAG

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ................ TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.68 1.32 2.35 2.55 2.69 2.95 .00 .00

STORM AREA = .06

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER
100.00 PERCENT IMPERVIOUS AREA

90.
7.
1.

113.
9.
1.

130.
12.
1.

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-0AY

.00 .00 .00 .00

***

UN IT HYDROGRAPH
32 END-OF-PERIOD ORDINATES

128. 142. 142.
25. 19. 15.
2. 2. 1.

98.
32.
3.

58.
40.
3.

28.
52.
4.
O.

10.
67.
5.
O.

1136 LS

I 25 PH

I"
137 UD

I
I

*** *** *** *** ***

HYDROGRAPH AT STATION SUBE

tit TOTAL RAINFALL =
PEAK FLO~ TIME

(HR)
(CFS)

3.23 20. 20. 20. 20.
n NCHES) 2.931 2.931 2.931 2.931
(AC-FT) 10. 10. 10. 10_

CUMULATIVE AREA = .06 sa HI

I
I

(CFS)

185.

2.95, TOTAL LOSS = .00, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR

2.95

6.00-HR

(** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION SUME

**************

**************

6.00-HR

***

***

***

MAXIMUM AVERAGE FLOW
24-HR 72-HR

***

6-HR

Sum hydrographs SUBE and RCHE

(CFS)

***

*
SUME *

*

TIME

(HR)

*
*
*

1
138 KK

1139 HC

I ***t,
FLO~

i
(CFS)



I
199. 3.23 26. 26. 26. 26.+

(INCHES) 1.038 1.038 1.038 1.038
(AC-FT) 13. 13. 13. 13.

CUMULATIVE AREA = .23 SQ HI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

I
PEAK TIME OF AVERAGE FL~ FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FL~ PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR

I
HYOROGRAPH AT

SB1 202. 3.30 25. 25. 25. .08

ROUTED TO
+ DB1 28. 3.93 12. 12. 12. .08

,I 1175 .13 3.93

ROUTED TO
+ CP2A 28. 3.93 12. 12. 12. .08

I HYDROGRAPH AT
SB2A 33. 3.10 3. 3. 3. .01

HYDROGRAPH AT

I
SB3A 40. 3.10 3. 3. 3. .01

ROUTED TO
+ DB3A 10. 3.37 3. 3. 3. .01
+ 1172.64 3.37, ROUTED TO

CP3B 10. 3.37 3. 3. 3. .01

• HYDROGRAPH AT
SB3B 98. 3.17 9. 9. 9. .03

2 COMBINED AT
+ SUM3B 107. 3.17 12. 12. 12. .04, ROUTED TO

DB3B 15. 3.n 7. 7. 7. .04
+ 1164.60 3.77

I 3 COMBINED AT
SUM2A 50. 3.13 22. 22. 22. .13

I
ROUTED TO

DB2A 30. 6.00 10. 10. 10. .13
1164.57 6.00

HYDROGRAPH AT

I SB131 66. 3.07 5. 5. 5. .01

HYDROGRAPH AT
+ SB2B n. 3.20 8. 8. 8. .02

.1 3 COMBINED AT
SUM2B 127. 3.10 23. 23. 23. .17

ROUTED TO

I
DB2B 13. 6.00 5. 5. 5. .17

1159.17 6.00

ROUTED TO

I
MH43 13. 6.00 5. 5. 5. .17

HYDROGRAPH AT

I'
SB43 7. 3.07 O. O. O. .00

ROUTED TO
DB4 4. 3.13 O. O. o. .00

1158.91 3.13

I
DIVERSION TO

TEMPE O. 3.13 O. O. o. .00



I

.1
+

I
,I

+

HYDROGRAPH AT
DVTDB4 4. 3.13 D. O. O. .00

2 COMBINED AT
SUM43 13. 6.00 5. 5. 5. .17

ROUTED TO
MH63 13. 6.00 5. 5. 5. .17

HYDROGRAPH AT
SUB135 8• 3.13 1. 1. 1. .00

2 COMBINED AT
SUM135 15. 3.13 6. 6. 6. .17

ROUTED TO
RCHE 14. 3.20 6. 6. 6. .17

HYDROGRAPH AT
SUBE 185. 3.23 20. 20. 20. .06

2 COMBINED AT
SUME 199. 3.23 26. 26. 26. .23

CP2A MANE

SUMMARY OF KINEMATIC ~AVE - MUSKINGUM-CUNGE ROUTING
(FL~ IS DIRECT RUNOFF UITHOUT BASE FlOU)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAKI

I

ISTAQ ELEMENT DT

(MIN)

.25

(CFS)

28.43

(MIN)

236.24

( IN)

1.44

(MIN)

2.00

(CFS)

28.43

(MIN)

236.00

VOLUME

(IN)

1.44

INFLOU= .2704E+01 EXCESS= .OOOOE+OO OUTFLOU= .2697E+01 BASIN STORAGE= .8901E-02 PERCENT ERROR= -.1

INFL~= .1390E+01 EXCESS= .OOOOE+OO OUTFL~= .1389E+01 BASIN STORAGE= .4420E-03 PERCENT ERROR= .0

INFL~= .2518E+01 EXCESS= .OOOOE+OO OUTFL~= .2492E+01 BASIN STORAGE= .2663E-01 PERCENT ERROR= .0

INFLOU= .6124E+01 EXCESS= .OOOOE+OO OUTFLOU= .6114E+01 BASIN STORAGE= .8988E-02 PERCENT ERROR= .0

.28

.30

.32

2.71202.00

360.00

192.00

360.00

10.00

13.19

13.23

14.35

2.00

2.00

2.00

2.00

.28

.30

.33

2.71202.03

360.40

359.94

191.22

10.00

13.21

13.24

14.41

.23

.88

.33

1.80

CONTINUITY SUMMARY (AC-FT) -

• CP3B MANE

IIr0NTINUITY SUMMARY (AC- FT) -

MH43 MANE

1Il0NTINUITY SUMMARY (AC-FT) .

I MH63 MANE

CONTINUITY SUMMARY (AC- FT) .

I RCHE MANE

IIt0NTINUITY SUMMARY (AC-FT) - INFL~: .3005E+01 EXCESS: .OOOOE+OO OUTFLOU= .2961E+01 BASIN STORAGE= .6621E-01 PERCENT ERROR= . .7

NORMAL END OF HEC-1 ***

I,
I



~*****************************************
* *

FLOOD HYDROGRAPH PACKAGE (HEC-1) *
SEPTEMBER 1990 *

VERSION 4.0 *
*

,UN DATE 09/09/1992 TIME 10:52:59 *
*

*****************************************

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

I
I
I

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

I
I

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-l INPUT

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

Runoff from sub-basins 22-87,Dtn.Basin 1 ~ HDW9

181

PAGE

3.353.072.922.701.51.78
100100

Il0/SUPERSTITION/BASELINE
STANLEY CONSULTANTS # 10591
FILENAME : 100UNIT2 DATE : 9 SEPT 1992
DESIGN FREQUENCY = 100YR
SCS DIMENSIONLESS UNIT HYDROGRAPH
AREAS TAKEN FROM STANLEY FINAL DESIGN
TC FROM ASSUMED FLOW VEL AND INLET TIME AS FOLLOWS:

*Sheet/Overland Flow = 1-3 fps
*Gutter Flow =2-4 fps
*Channel/Ditch Flow = 3-5 fps
*Pipe Flow = 5-10 fps
*No assumed inlet time
*Min TC in Corresponding Rational Analysis = 10 mins.

LAG TIME = 0.6 * TIME OF CONCENTRATION
ADOT LETTER OF 12-12-90:

* 6HR RAINFALL DISTRIBUTION USING PH RECORD
* TABULATION INTERVAL = ZMIN; 181 HYDROGRAPH ORDINATES
* BASIN AREA =C * A; 100X IMPERVIOUS

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
*DIAGRAM
IT 2
10 5

KK SBl
BA 0.0795
PH
LS
UD 0.2601

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

23
24
25
26
27

21
22

LINEI

I
I
I
I
I

•

I

KK CP2A Route flow from Basin 1 to Basin 2A
RK 140 0.0066 0.012 CIRC 2.0
RK 178 0.0015 0.012 CIRC 2.0

KK DB1
KM
RS 1
SA 1.9131
SE 1170
SQ 0

I,
I

28
29
30
31
32
33

34
35
36

37 KK SB2A

Route flow through Dtn. Basin 1
(Elev - disch based on BPR inlet control nomograph)

STOR -1
2.5139 3.2648

1175 1180
28 45

Runoff into and from Dtn.Basin 2A



Runoff at Dtn. Basin 3A

100 100

HEC-1 INPUT PAGE 2

100100
BA 0.0086
LS
UD 0.0955

KK SB3A
BA 0.0096
LS
UD 0.0723

38
39
40

41
42
43
44

I

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

I
I

LINE

45
46
47
48
49
50

KK DB3A
KM
RS 1
SA 0.2732
SE 1171
SQ 0

Route flow through Dtn. Basin 3A
(Elev - disch based on BPR inlet control nomograph)

STOR -1
0.7886 1.0101 1.2317 1.4532 1.6749
1172.8 1174.6 1176.4 1178.2 1180

11 24 32.5 40 43

I
51
52
53

KK
RK
RK

CP3B Route flow from Basin 3A to Basin 3B
255 0.0127 0.012 CIRC 2.0
207 0.0161 0.012 CIRC 2.0

I
54
55
56
57

1(1( SB3B
SA 0.0290
LS
UD 0.1387

Runoff from Dtn. Basin 3B

100 100

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

100 100

HEC-1 INPUT

Runoff from Sub-basins 124-31

PAGE 3

2.6788 2.8470 3.0994
1167.5 1168.5 1170

33 38 45

Add routed flow and runoff from sub-basin SB3B

Add routed flow and runoff from sub-basin DB2A

100 100

Runoff from Dtn.Basin 2B
NOTE-contrib area includes Southern Ave pump station

Route combined flow through Dtn. Basin 3B
(Elev • disch based on BPR inlet control nomograph)
(See line 1(7,24" RCP)

STOR -1
1.9216 2.1740 2.3423 2.5105

1163 1164.5 1165.5 1166.5
4.25 14 22 29

Route combined flow through Dtn. Basin 2A
(Elev - disch based on BPR inlet control nomograph)
(See lines N1,N2,36" RCP)

STOR -1
2.1830 2.2700 2.4093 2.7052
1162.5 1163 1163.8 1165.5

4 7 16 46

KI( DB3B
KM
KM
RS 1
SA 0
SE 1162.5
SQ 0

KK SUM3B
HC

KK SUM2A
HC 3

KI( DB2A
KM
KM
RS 1
SA 2.0960
SE 1162
SQ 0

1(1( SB131
BA 0.0147
LS
UD 0.0542

KK SB2B
KM
BA 0.0248
LS
UD 0.1691

67
68

69
70
71
72
73
74
75

76
77
78
79

80
81
82
83
84

58
59

60
61
62
63
64
65
66

LINE

I
I

-
I

I
I
I

SCHEMATIC DIAGRAM OF STREAM NETWORK

(---» DIVERSION OR PUMP FLOW

Add routed and local flows

4.3711 4.5602 4.7493 4.9383 5.1274
1160 1161 1162 1163 1164

14 15.1 16.2 17.3 18.4

Route combined flow through Dtn. Basin 2B
(Elev - disch based on outlet control)

STOR -1
3.9930 4.1821

1158 1159
4.5 13

KK SUM2B
HC 3

KK DB2B
KM
RS 1
SA 3.8039
SE 1157
SO 0
zz

85
86

87
88
89
90
91
92
93

(V) ROUTING
INPUT

ILINE

I
I
I'



SB2B

SB131

SUM2A .......••.••••.••..•....
V
V

DB2A

SB3B

SB3A
V
V

DB3A
V
V

CP3B

SUM3B ••.•••••..•.
V
V

DB3B

«---) RETURN OF DIVERTED OR PUMPED FLOY

SB2A

SB1
V
V

OB1
V
V

CP2A

SUM2B ........•.•.•••..•...•.•
V
V

OB2B

(.) CONNECTOR

I
NO.

23

~8

34

I 37

I
41

45

I 51

54

I 58

I 60

67

I 69

-'76
80

I 85

I 87

*****************************************

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

111*:***:::::*::::::::::*:::::::**::::~::***:
SEPTEMBER 1990 *

* VERSION 4.0 *

1*: RUN DATE 09/09/1992 TIME
*

10:52:59 *
*

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

I
I
I'
I

110/SUPERSTITION/BASELINE
STANLEY CONSULTANTS # 10591
FILENAME : 100UNIT2 DATE : 9 SEPT 1992
DESIGN FREQUENCY = 100YR
SCS DIMENSIONLESS UNIT HYDROGRAPH
AREAS TAKEN FROM STANLEY FINAL DESIGN
TC FROM ASSUMED FLOY VEL AND INLET TIME AS FOLLOYS:

*Sheet/Overland Flow =1-3 fps
*Gutter Flow = 2-4 fps
*Channel/Ditch Flow =3-5 fps
*Pipe Flow =5-10 fps
*No assumed inlet time
*Min TC in Corresponding Rational Analysis 10 mins.

LAG TIME = 0.6 * TIME OF CONCENTRATION



ADOT LETTER OF 12-12-90:
* 6HR RAINFALL DISTRIBUTION USING PH RECORD
* TABULATION INTERVAL = 2MIN; 181 HYDROGRAPH ORDINATES
* BASIN AREA = C * A; 100X IMPERVIOUS

10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

I IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITiME 0000 STARTING TIME

I
NQ 181 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 0 ENDING DATE
NDTIME 0600 ENDING TIME
ICENT 19 CENTURY MARK

I
COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 6.00 HOURS

ENGLI SH UN ITS

I
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

I
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

*** FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATlON= 1

l
RUNOFF SUMMARY

• FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

I 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ SB1 232. 3.30 28. 28. 28. .08

I ROUTED TO
DB1 28. 3.97 12. 12. 12. .08

+
1174.93 3.97

I ROUTED TO
CPZA 28. 3.97 12. 12. 12. .08

HYDROGRAPH AT

I
SBZA 38. 3.10 3. 3. 3. .01

HYDROGRAPH AT
+ SB3A 46. 3.10 3. 3. 3. .01

I ROUTED TO
...

DB3A 11. 3.37 3. 3. 3. .01

+
1172.84 3.37

I
ROUTED TO

CP3B 11. 3.37 3. 3. 3. .01

HYDROGRAPH AT
+ SB3B 113. 3.17 10. 10. 10. .03

I 2 COMBINED AT,. SUM3B 122. 3.17 14. 14. 14. .04

ROUTED TO
DB3B 17. 3.77 8. 8. 8. .04

1164.85 3.77

I
3 COMBINED AT

SUMZA 55. 3.13 23. 23. 23. .13

I



ROUTED TO
DB2A 31- 6.00 11- 11. 11. .13

1164.64

HYDROGRAPH AT
SB131 75. 3.07 5. 5. 5. .01

HYDROGRAPH AT
SB2B 89. 3.20 9. 9. 9. .02

3 COMBINED AT
SUM2B 145. 3.10 25. 25. 25. .17

ROUTED TO
DB2B 13. 6.00 6. 6. 6. .17

1159.35

CP2A MANE

I

+

I
i
I
I

ISTAQ ELEMENT

SUMMARY OF KINEMATIC ~AVE - MUSKINGUM-CUNGE ROUTING
(FL~ IS DIRECT RUNOFF ~ITHOUT BASE FL~)

INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

.17 27.62 238.29 1.40 2.00 27.62 238.00 1.40

6.00

6.00

~ONTINUITY SUMMARY (AC-FT) . INFL~= .5958E+01 EXCESS= .OOOOE+OO OUTFLQWa .5946E+01 BASIN STORAGEs .1110E-01 PERCENT ERROR=

CP3B MANE .22 11.31 202.06 3.09 2.00 11.31 202.00 3.08

IIlCONTINUITY SUMMARY (AC-FT) . INFL~= .1580E+01 EXCESS= .OOOOE+OO OUTFL~s .1580E+01 BASIN STORAGEs .4829E-03 PERCENT ERROR:

.0

.0

•1*** NORMAL

I
I
I
I
I
I
I'
I

END OF HEC-1 ***



1111•••••••••••••••******••••••••••••••••••••
• •

FLOOD HYDROGRAPH PACKAGE (HEC-l) *
SEPTEMBER 1990 *

VERSION 4.0 *
*

RUN DATE 04/30/1992 TIME 13:17:23 *
*

..- .
* •
* u.S. ARMY CORPS Of ENGINEERS •
* HYDROlOGIC ENGINEERING CENTER *
* 609 SECOND STREET •
* DAVIS, CALIFORNIA 95616 •
* (916) 756-1104 •
* •
**********•••••••••••••••••*********...

I
I
I

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

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

THE DEFINITIONS Of VARIABLES -RTIMP- AND ·RTIOR- HAVE CIWlGED fR(Jf THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION Of -AMSKX- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAIC OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY.
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIffERENCE ALGORITHM

HEC-1 INPUT PAGE 1

2.952.692.552.351.32.68
100100

Route flow through Otn. Basin 1
(Elev - disch based on BPR inlet control nomograph)

I10/SUPERSTITION/BASELINE
STANLEY CONSULTANTS' 10591
FILENAME : ULT50 DATE : 28 APR 1992
DESIGN FREQUENCY = 50YR
SCS DIMENSIONLESS UNIT HYDROGRAPH
AREAS TAKEN FROM STANLEY fiNAL DESIGN
TC FROM ASSUMED FLOW VEL AND INLET TIME AS FOLLOWS:

*Sheet/Overland Flow '" 1-3 fpa
*Gutter Flow '" 2-4 fps
*ChennellDitch Flow = 3-5 fpa
*Pipe flow = 5-10 fps
*No assumed inlet time
*Min TC in Corresponding Rationel Analysis'" 10 mins.

LAG TIME =0.6 * TIME OF CONCENTRATION
ADOT LETTER Of 12-12-90:

* 6HR RAINFALL DISTRIBUTION USING PH RECORD
* TABULATION INTERVAL '" 2MIN; 181 HYDROGRAPH ORDINATES
* BASIN AREA '" C * A; 100X IMPERVIOUS

Runoff fra. sub-basins 22-87,Dtn.Basin 1 a HDW9

181

THIS RUN IDENTICAL TO 50UNIT2 WITH ONE PRIMARY EXCEPTION :
THE SUM Of C*A FOR ALL DRAINAGE SUB-AREAS HAS BEEN INCREASED
BY 16 PERCENT TO ACCOUNT FOR FUTURE ULTIMATE CONDITION
ROADWAY IMPROVEMENTS. THE INCREASE IN C*A REFLECTS BOTH AN
INCREASE IN CONTRIBUTING AREA AND AN INCREASE IN PERCENT
IMPERVIOUS. THE ESTIMATED 16 PERCENT IS BASED ON THE PRELIM
ULTIMATE ROADWAY PLANS CONTAINED IN THIS REPORT.
****************** * **••****************** .

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

ID
10
ID
10
10
10
10
10
ID
10
ID
10
10
10
10
10
10
10
10
10
10
10
ID
10
10
ID
10
10
10
10
*DIAGRAM
IT 2
10 5

KK SB1
BA 0.104
PH
LS
lJ) 0.2601

KK OB1
KM

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32

33
34
35
36
37

38
39

LINE

I

I

•
I

I
I
I
I

I

I,.

II.



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

KK CP2A Route flow from Basin 1 to Basin 2A
RK 282 0.0027 0.012 CIRC 2.0

HEC-1 INPUT

I 40
41
42
43

44
45

LINE

RS 1
SA 2.0432
SE 1170
SO 0

STOR
2.5195

1175
28

-1
3.2197

1180
45

PAGE 2

I
I

46
47
48
49

50
51

KK SB2A
BA 0.0145
LS
UD 0.0955

KK SUM2A
HC

Runoff into and from Dtn.Basin 2A

100 100

Add routed flow and runoff from sub-basin DB2A

KK CP3B Route flow from Basin 3A to Basin 3B
RK 260 0.0160 0.012 CIRC 2.0
RK 222 0.0165 0.012 CIRC 2.0

Add routed flow and runoff from sub-basin SB3B

Route flow through Dtn. Basin 3A
(Elev - disch based on BPR inlet control nomograph)

STOR -1
0.7886 1.0101 1.2317 1.4532 1.6749
1172.8 1174.6 1176.4 1178.2 1180

11 24 32.5 40 43

100 100

Basin 2A
control nomograph)

2.3737 2.5528
1165 1166

17 22

Runoff from Dtn. Basin 3B

100 100

Runoff at Dtn. Basin 3A

Route combined flow through Dtn.
(Elev - disch based on BPR inlet

STOR -1
2.0156 2.1947

1163 1164
2 8

KK DB2A
KM
RS 1
SA 1.9261
SE 1162.5
SQ 0

KK SB3A
BA 0.0096
LS
UD 0.0723

KK SUM3B
HC

KK SB3B
BA 0.0348
LS
UD 0.1387

KK DB3A
KM
RS 1
SA 0.2732
SE 1171
SO 0

52
53
54
55
56
57

71
72
73
74

75
76

62
63
64
65
66
67

58
59
60
61

68
69
70lit

I

I
I

I

I
I

PAGE 3

1.1865 1.2590
1169 1169. 75

37 40

HEC-1 INPUT

Runoff from Sub-basins 124-31

100 100

Route combined flow through Dtn. Basin 3B
(Elev - disch based on BPR inlet control nomograph)

STOR -1
0.2134 0.2741 0.3347 0.3954 1.1500

1163 1164.4 1165.8 1167.2 1168.5
4.5 16 24 30 35

KK SB131
BA 0.0164
LS
UD 0.0542

KK DB3B
KM
RS 1
SA 0.1700
SE 1162
SO 0

77
78
79
80
81
82

83
84
85
86

I
I

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

I
I,
I

LI NE

87
88
89
90
91

92
93

94
95
96
97

KK SB2B
KM
BA 0.0225
LS
UD 0.1691

KK SUM2B
He 4

KK DB2B
KM
RS 1
SA 3.7764

Runoff at Dtn.Basin 2B
NOTE - contrib area includes Southern Ave pump station

100 100

Add routed and local flows

Route combined flow through Dtn. Basin 2B
(Elev - disch based on outlet control)

STOR -1
3.9830 4.1896 4.3962 4.6028 4.8095 5.0275 5.2456



I
***************************************

I
I 46

S82A

'50 SUM2A ....••••••••
V
V

52 D82A

I
58 S83A

V
V

62 D83A
V

I V
68 CP38

I
71 S83B

75 SUM3B ••••••••••.•
V

I v
77 D838

I
83 S8131

87 S828

I 92 SUM2B ......•...••..••••••.....••••••••••.
V
V

..:' D828
V
V

00 MH43

I 104 S843
V
V

I
108 D84

119 .-------> TEMPE
116 DVTD84

I 122 SUM43 .••..•••....
V

I
V

124 MH63

127 SU8135

I 131 SUM135 .......•••• _
V

I
V

133 RCHE

142 SU8E

146 SUME ....•..••••.

,
) RUNOFF ALSO COMPUTED AT THIS LOCATION

**************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *1* VERSION 4.0 *

*
*
*
*

u.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET

*
*
*
*



98 SE 1157 1158 1159 1160 1161 1162 1163 1164
99 SC 0 4.5 13 14 15.1 16.2 17.3 18.4

100 KK MH43 Route flow from Basin 2B to MH43
101 RK 455 0.0015 0.012 CIRC 2.0
102 RK 404 0.0030 0.012 CIRC 2.0
103 RK 250 0.0036 0.012 eIRC 2.0

104 KK SB43 Runoff from off-roadway areas to Southern Ave basin
105 BA 0.0016
106 LS 100 100
107 UD 0.0392

108 KK DB4 Route flow through Southern Ave. det basin
109 KM (Elev - disch based on combined capacities of existing 16 inch
110 KM pipe at east end of basin and proposed surface inlet grate at
111 KM west end)
112 RS 1 STOR -1
113 SA 0.0356 0.2594 0.7071 1. 1548 1.6024 2.0500
114 SE 1158.5 1159 1160 1161 1162 1163
115 SC 0 5 15 22 28 33

116 KK DVTDB4 Spli t hydrograph DB4.
117 KM NOTE - New inlet grate at west end of Southern Ave det basin
118 KM is opened up after Unit 2 is constructed.
119 DT TEMPE
120 DI 0 5 15 22 28 33
121 DC 0 0 3 7 10 12

122 KK SUM43 Sum hydrographs MH43 and DVTDB4
123 HC

124 KK MH63 Route SUM43 to DMJM tie-in at 8152+00,119' l t.
125 RK 124 0.0037 0.012 CIRC 2.0
126 RK 299 0.0040 0.012 CIRC 2.0

HEC-l INPUT PAGE 4

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

127 KK SUB135 Runoff from sub-basin 135 (DMJM)
128 BA 0.002
129 LS 100 100
130 UD 0.10

131 KK SUM135 Sum hydrographs SUB135 and MH63
132 HC

133 KK RCHE Route SUM135 to DMJM det basin E near Bell Butte
134 RK 300 0.0030 0.012 CIRC 2.0
135 RK 350 0.0030 0.012 CIRC 2.5
136 RK 450 0.0030 0.012 CIRC 2.5
137 RK 246 0.0020 0.012 CIRC 4.0
138 RK 331 0.0010 0.012 CIRC 4.0
139 RK 361 0.0010 0.012 CIRC 4.5
140 RK 322 0.0025 0.012 CIRC 5.0
141 RK 1442 0.0010 0.012 CIRC 5.0

142 KK SUBE RUNOFF FROM SUB-BASIN E
143 BA 0.064
144 LS 100 100
145 UD 0.20

146 KK _ SUME Sum hydrographs SUBE and RCHE
147 HC
148 ZZ

SCHEMATIC DIAGRAM OF STREAM NETIJORK

I

I
I
I
I
I
11

•
I
I
I
I
I
I

INPUT
LI NE

I NO.

f,:
I 44

(V) ROUTING

(.) CONNECTOR

SBl
V
V

DBl
V
V

CP2A

(---» DIVERSION OR PUMP FLOV

«---) RETURN OF DIVERTED OR PUMPED FLOY
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HEADWATER DEPTH FOR
CONCRETE PIPE CULVERTS

WITH INLET CONTROL
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Re: Interim Bleedoff of Detained Storm Runoff

Project:

Memo

January 23, 1991Da~:

TransportationWilcox, Arizona Department of

Buc~~StanleyConsultants

Phoenix-Casa Grande highway
I-la/Superstition TI, Baseline Road TI
Contract #87-55
IR-IO-3(3l1) PE

Steve

Scott

To:

From:

I
I
I

I
I
I

Certain detention basins or portions of basins are to be overexcavated
(deepened) in Unit 1 to obtain additional embankment material. This will create
the possibility of dead storage ponding below the ultimate gravity outfall which
would necessitate occasional interim pumping for disposal. It was suggested by
ADOT at the design progress meeting of January 9, 1991 that Stanley Consultants
obtain a copy of Tempe's drainage criteria to use as a guide in estimating
required bleedoff rates and required disposal time.

•
I
I

Tempe's drainage criteria requires disposal within a maximum of 36 hours. Their
required detention volume is based on a 100 year - 1 hour storm of 2.40 inches.
Using an estimated overall contributing area of 173 acres, an estimated weighted
runoff coefficient of 0.75 and a 100 year - 1 hour rainfall of 2.40 inches, we
estimate a total volume of 26 ac ft.

Assuming that the entire volume is below the ultimate gravity outfall, 26 ac ft
would require a constant pumping rate of about 9 cfs (or about 4000 gpm) to dis
pose of the entire amount within 36 hours. This rate should be well within rea
sonable available pump capacities.

I
I
I

It should be noted that ADOT's design requirement for detention volume on this
project is based on a 50 year - 6 hour storm with a total of 2.95 inches of rain
which is greater than Tempe's requirement. It should also be noted that the as
sumed maximum disposal rate for the ultimate design is 15 cfs. This is dictated
by DMJM's assumptions downstream from this project which are based on a limita
tion of inflow to the Tempe Drain.

SC/tlb:JAN052

I
I,

cc: Robert Jacobs, Stanley Consultants
Michael Chase, Stanley Consultants
Bill Hiatt, Stanley Consultants

1600 R2(MEMO.PRI)
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THE 1tE000ATION ON THESE ORAWINGS COHC£RNNC THE TYPE.
SIZE AN) LOCATION OF UlLITIE.S lIAS BEEN SHOWN BASEO ON THE
BEST IIFORWATION AVAILABlE. THE CONTRACTOR SHALL BE Rf
SPOHSIIlI.E FOR THE OEl~ TION OF EXACT LOCATION OF All
EXlSTIIC UTLITT FACl.n:s PRIOR TO CllNSTRUCTlON.lT IS
THE CONTRACTOR'S RfSPl»lSllLITT TO PROTECT All EXlSTIIC
UTLlT£S II PlACE. lK.ESS OTHERlI1SE NOTED OR SPECF£O.

1l£ 1tE00...ATION SHOWN ON TitS Sl£ET CONCERNNC EXISTING
FEATlJlES IS NOT REPRESENTED TO BE ACClJIATE. 00 NOT SCllE
THESE FEATURES FOR DETEIlIMINC TItER LOCATION .. THE
F£LO OR TO LOCATE NEW CONTSTRUCTION ITEYS.

IUA. SCT-2~1 Mill BRASS CAP SET IN BEOR()(j(
OUTCROP 170·+I-LT.loIEDlANL WESTBOUNO STA.
~+}5 +1- (SI""'EO P ..... SCT-2~1 EUV.112.~r.r.2

z ~ ($ c:::z
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.-:

lECEtCl

@ CATOt 6ASII IlESIGHATION
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z

STORII SEllER OESIQIATIIN
~

+ (§ WAN1Ol.E OESIQllTION

§] SEllER PROFU SHEET IIJlIIlER

CATOt 6ASII .. SlOTTED 0RDl

ST0Rl.t SEllER

$ WANIOLE
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B.... SCT -2~, AHO BRASS CAP SET IN BEDROCK
OUTCROP ITO' +/- LT.Il£DIAN L WESTBOUND STA.
110-4+35 +/- ISTAIolPED P .. W SCT·2~1 ELEV.112.~662

815.DOON

TI£ INFORYATION SHOWN ON THIS 5H£El CONCERNING EXISTING
FEATUlES IS N07 REPRESENTED TO BE ACCUlATE. DO NOT SCAL£
TI£SE FEATLflES FOR DET~ THIER LOCATIOH II TI£
FIElD OR TO LOCATE NEW CONTSTRUCTION IlEWS.

TI£ INFORWA7ION ON THESE DIlAWINCS CONCERNNC THE TYPE.
saE AND LOCATION OF UTLITES lIAS BEEN SHOWN BASED ON THE
BEST INFORWA7ION AVALABLE. THE CONTRACTOR SHALL BE RE
SPONSIllE FOR THE DETE_ATION OF EXACT LOCATION Of ALL
EXISTING UTl.ITY FACl.TIES PRIOR TO CONSTRUCTION. Il IS
TI£ CONTRACTOR'S RESPONSlBt.ITY TO PROTECT ALL EXISTING
UTl.IlIES IN PlACE.lH.ESS OTHERWISE NOTED OR SPECIFIEll.
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CONSTRUCT 70 LIN. Fl. FENCE
WATCH EXST., CONNECT TO EXS7.
IVW AT W8 STA.811Z+7r..655·LT.

EXST. FENCE

EXCAVATION VOLlJUE ' ZL171 CY
SO YEAR DESICH STORAGE
VOLUIlE • "" AC-Fl.

FOR CRAIlIIC
SEE Sl£ET zoe
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CTYPJ M IRRIGATION SLEEVE D£SlGHATION

@ CATCH BASIl DESlCIUTION

@ STORM SEIER D£SOlATION

@ WAHHOlE IlESIiHATION

~ SEIlER PROfLE Sl£(T tueER

CATCH BASIl .. SLOTTED OR....

STORM SEIlER

Ii> ..ANHOlE

fOR LOCATIONS ANO llilA£HSlONS SEE
PIPE ANO CATCH BASIN SLIoIWARY TABLES

PIPE 151
( .... 140 10 "H I~I
STRAUT D£fLECTED PIPE
BEVELED BOTH UClS
R = 382T.12'
L = 218.40'
, • 04 ·1(Y0000'

B_U, SGT-2~1 AHO BRASS CAP SET IN BEDROCK
OUTCROP 110' -/- LT.lA£lliAN L wESTBOUND sa,
8lO~-35 -/- ISlAUPEO P .. W SGT-2~1 [LEV. U12.~662

THE 1E00WATION SHOWN ON TitS Sl£(T CONCERNNC EXISTING
fUllJlES IS NOT REPRESENTED TO BE ACClJlATE. DO NOT SCAlE
THESE fEATlflES FOR D[TER_ THEil LOCATION IN THE
FElD OR TO LDCAlE NEW CONSTRUCTION l1Ews.

THE IEDRwATION ON TI£SE IlRAlIINCS COHCERHINC THE TYPE.
SIZE ANO LOCATION or UTUTIES HAS BEEN SHOWN IlAS[Il ON THE
BEST IEDRwATION AVALAlll.E. THE CONTRACTOR SIIAl.L BE RE
SPONSl8LE fOR THE DElERIoIHATION or EUCT LOCATION or AlL
EXISTING UTLny FACllTIES PRIOR TO CONSTRUCTIDN.IT IS
THE CONTRACTOR'S RESlPONSllLny TO PROTECT AlL EXISTING
UTLl1IES IN PLACE. lH.ESS OTHERWISE HOTED OR SPECFIED,
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510R101 SEWER DESIGNATION
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+CATOI BASIN DESIGNATION

.. FENCE
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Tt£ 1Nf00IotATION SHOWN ON HIS St£ET CDNCERNHC EXISTING
FEATIIl£S IS HOT REPRESENTED TO BE ACCIJRATE. 00 NOT SCAlE
Tt£SE FEATURES FOR DETERlIINIHC THEIR LOCATION IN THE
FElD OR TO LOCATE NEW CONSTRuCTION ITEllS.
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THE 1Nf00000ATION ON THESE DRAIIlNCS CONCERNINC Tt£ TYPE.
SUE AND LOCATION OF UTlJTIES HAS BEEN SHOWN BASED ON THE
BEST iNfORUATIOH AVALAIIlE. Tt£ CONTRACTOR SHALL BE RE
SPONSIllE FOR Tt£ DETERlIINATION Of EUCT LOCATION OF AlL
EXISTING UTI.ITY FACt. TIES PRIOR TO CONSTRUCTION. IT IS
THE CONTRACTOR'S RESPONSIII.ITY TO PROTECT AlL EXISTING
UTI.ITIES IN PlACE. UNlESS OTt£RW1SE HOlED OR SPECFIED.
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FOR LOCATIOHS At«> lltWENSIONS SEE
PI'[ ANl CATCH BASIN SlMAART TABlES

EXST. RtW
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THE N"ORIIAlION SHOWN ON TIIS Sl£I1 CONCERNNG EXISTIlG
FEATlJIES IS NOT REI'RES£NTm TO lIE ACCI.IlATE. DO NOT SCAlE
THESE FEATlJIES FOR DETE_ TIER LOCATION IN THE
FIElD OR TO LOCATE NEW CONTSTRUCTION nE16.

THE N"ORIIATION ON THESE ORAlIINCS CONCERNNG THE TYPL
SIZE AN> LOCATION OF UTU1IES lIAS IlHJl SHOWN BASED ON THE
BEST 1NF00000TION AVALA6lL THE CONTRACTOR SHALL lIE RE
SPONSIBlE FOR THE DETE_ATION OF EXACT LOCATION Of AlL
EXISTING uTIlITT fACl. TIES PRIOR TO CONSTRU:TION.IT 15
THE CONTRACTOR'S RESPONSIlLITT TO PROTECT AlL EXISTING
UTLITIES IN PLACL UNlESS OTHEJIIIISE NOlm OR S1'ECFIEO.
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CATCH BASIN &. SLOTTED DRAIN

STORloI SEWER

@ loIANHDLE

fOR LOCATIONS AND llOloIENSIONS SEE
PIPE AND CATCH BASIN SUl.IloIARY TABLES
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!Z!" : INTERSTATE
~ ------j- A •••••••••~••

% ' A············......
u --------- --------________ •••••••
!; DIABLO WAY ..
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"""~--t ~~~~:rl i
g @ CATCH BASIN DESIGNATION I II: :

!:@ STORloI SEWER DESIGNATION I

@ loIANHDLE DESIGNATION

~ SEWER PROfLE S1£ET ~loIBER
THE 1Nf0RlolATION ON THESE DRAWINGS CONCERNING THE TYPE,
SIZE AND LOCATION Of UTILITiES HAS BEEN SHOWN BASED ON THE
BEST INfDRWATIOH AVALAllLE. THE CONTRACTOR SHALL BE RE
SPONSIBLE fOR THE DETE_ATION Of EXACT LOCATION Of ALL
EXISTING UTLITY f ACIL TES PRIOR TO CONSTRuCTIQN.IT IS
THE CONTRACTOR'S RESPONSIBILITY TO PROTECT ALL EXISTING
UTLlTiES IN PLACE, LINl.ESS OTHERWISE NOTED OR SPECIFED.

THE INfDRlolATION SHOWN ON THIS SHEET CONCERNING EXISTING
fEATURES IS HOT REPRESENTED TO BE ACCURATE, DO NOT SCALE
THESE fUTlJlES fOR DETERlIINING THER LOCATION IN THE
fElD OR TO LOCATE NEW CQHTSTRUCTION ITEWS.
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March 19, 1991
Phoenix-Casa Grande Highway
South Mountain Corporate Center

Page Three

3. Provide an outfall as in Alternate 2 above but set the elevation slightly lower than the
existing high water elevation of 1285.20 for Area 6. This would also not compensate
for displaced volume but would be intended to hold the high water to the existing
calculated maximum. This alternate would accept offsite flow into the ADOT system
but at a significantly lesser amount than Alternate 2.

In all of the options above, it is probably important that the 14 foot wide maintenance and
access area remain free of any significant panding. The 20 foot wide temporary construction
easement shown on Exhibit A would correspond to Alternates 2 and 3 but may not be adequate
for Alternate 1 if parking is affected.

Please review these concept alternatives and the attachments and feel free to call with any
questions or comments.

Sincerely,

STANLEY CONSULTANTS, INC.

Robert E. Jacobs, P.E.

Enclosures

REJ/tlb:MAR041



To minirnize impacts on the Corporate Center, a retaining wall is proposed along the outer edge
of roadway improvements in the area where encroachment occurs. A traffic barrier wall will
be placed on top of the retaining wall. Proposed right-of-way along this area has been set at
one foot from the outer-most edge ofthe retaining wall footing. A typical section is illustrated
in an attached exhibit.

This is a follow-up to our letter of March 19, 1991 in which we discussed the impacts of
proposed 1-10 construction and right-of-way acquisition on the existing South Mountain
Corporate Center. A copy of that letter is attached. Subsequent to that letter, the alignment
of Ramp W-S has shifted to the west. Construction now will encroach into the existing Area
6 retention basin.

Tel: 6021279-0901 • Fax: 6021230-7655

STANLEY CONSULTANTS, INC.

CONTRACT NO. 87-55
PROJECT NO. ffi-10-3(311) PE
TRACS NO. 10 MA 154 H-0l42-OlD
I-10/SUPERSTITION FREEWAY TRAFFIC INTERCHANGE
1-101BASELINE ROAD TRAFFIC INTERCHANGE
PROJECT NO. ffi-10-3(310)C (Unit 1)
PROJECT NO. ffi-10-3(317)C (Unit 2)
TRACS NO. 10 MA 154 H-0142-02O, 04C, 05C (Unit 1)
TRACS NO. 10 MA 154 H-0142-02O, H-1035-01C, 020 (Unit 2)

May 13,1991

RE: South Mountain Corporate Center
Drainage and Stormwater Retention
Conflict with Proposed Alignment

Mr. Steve Wilcox
ARIZONA DEPARTMENT OF TRANSPORTATION
Engineering Consultant Services
205 South 17th Avenue, Room 222E
Phoenix, Arizona 85007

Dear Mr. Wilcox:

We have estimated the retention volume in the landscaped area between the existing parking
lot and the existing right-of-way at about 12,700 cubic feet based on the original grading and
drainage design. Please recall from our March 19 letter that one of the landscaped basins was
not constructed. Subsequent to that letter, we have also noted, based on our survey
information, that the outfall elevation for Areas 5 and 6 at the northern most driveway to
Wendler Drive was constructed about a half foot lower than the original design. This would
limit the high water for Area 5 and 6 retention at about elevation 1184.7 resulting in
significantly less volume being provided.

3117 North 16th Street· Phoenix, AZ 85016
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May 13,1991
Contract No. 87-55
South Mountain Corporate Center

Page 2

We have estimated the volume lost due to 1-10 encroachment at about 4,000 cubic feet based
on the revised alignment and the original retention design. Attached is a print of Sheet 3 of
3 of the original grading and drainage design by O'Neill-Morea-Hall Engineering on which we
have shown the proposed 1-10 alignment and conceptual grading and drainage.

The proposed retention concept is based on the same high water elevation, bottom elevation
and side slopes as the original design. The 4000 cubic feet lost to encroachment has been
recovered and the volume provided is very nearly the same as the previously estimated 12,700
cubic feet. The existing dryweU has been relocated and an additional drywell provided. A
portion of the parking lot would be regraded but no parking spaces are lost. We also show a
proposed 30 foot temporary construction easement adjacent to the parking lot.

This concept would maintain the current separation ofADOT and Corporate Center drainage
and should provide a quicker disposal time with the additional drywell. Maintenance access
for the outside of the retaininglbarrier wall would need to be thru right of entry agreements
or by bucket truck from the roadway shoulder.

Please review these concept alternatives and the attachments. If there are any questions,
please call me.

Sincerely,

STANLEY CONSULTANTS, INC.

:;; ,-I ,~---:/ 1-k ..:"'/~~' C/- ( " .~.::. ~/-:J
/

Robert E. Jacobs, P.E.
Project Manager

REJ/tlb:MAY019
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August 29,1991
Fairmont Commerce Center
Drainage and Stormwater Retention

Page 2

Previously, there was a net gain ofl parking space under the interim plan and a loss of 48
spaces under the ultimate plan. Currently, there will be a loss of 46 spaces under both the
interim and the ultimate plans. At this point, we have not evaluated any preliminary design
to recover these lost spaces on the vacant parcel ADOT will be acquiring to the south. There
will likely be additional provisions necessary for stormwater retention from this parking.

Proposed re-grading of the existing retention basin at the north end of Fairmont Commerce
Center in the ultimate plan gains back nearly all of the existing retention volume lost due to
encroachment of the proposed cul-de-sac and driveway. The proposed Fairmont Drive cul-de
sac, in addition to affecting grades in Fairmont Commerce Center, will also affect the existing
parcel to the north. It will extend into an existing landscaped retention area and may affect
some parking and driveway. At this point, we have not evaluated any ofthe potential impacts
on this parcel.

Please review the revised exhibits and call ifyou have any questions or comments.

Sincerely,

STANLEY CONSULTANTS, INC.

C-~'

R:-,4~:/ ~ /'~~--~
Robert E. Jacobs, P.E.
Project Manager

REJ/tlb:AUG037
SCIl0591

Enclosures



MEMBER OF THE STANlEY CONSULTANTS GROUP • INTERNATIONAL CONSULTANTS IN ENGINEERING. ARCHITECTURE. PLANNING. AND MANAGEMENT

Retention design in the Corporate Center is based on City of Tempe criteria. This criteria is
summarized as follows:

The South Mountain Corporate Center is an existing office complex located along the west side
of I-10 about half way between the Superstition and Baseline Road T.I.'s. Grading and
drainage for the project was based on plans prepared in October 1984 by the engineering firm
of O'Neill-Morea-Hall. A set ofthese plans is attached.

Retention volume required and volume provided calculations are included on Sheet 1 of the
Corporate Center Grading and Drainage Plans. Disposal calculations are not included on those
plans nor are the boundaries of contributing sub-areas shown. Volume provided calculations
only delineate between types of retention; i.e. parking vs. landscape. They do not include
calculation breakdowns for each individual retention basin.

Tel: 602l279-<l901 • Fax: 6021230-7655

100-year, I-hour depth of 2.40 inches
C=0.95 for commercial areas
Drywells acceptable, maximum disposal time is 36 hours
Volume =rainfall x C x area
Maximum retention depth = 3 feet

STANLEY CONSULTANTS, INC.

Rainfall:
Runoff Coefficient:
Bleedoff:
Volume Required:
Depth:

CONTRACT NO. 87-55
PROJECT NO. IR-10-3(311) PE
TRACS NO. 10 MA 154 H-0142-01D
I-10/SUPERSTITION FREEWAY TRAFFIC INTERCHANGE
I-10IBASELINE ROAD TRAFFIC INTERCHANGE
PROJECT NO. IR-10·3(310)C (Unit 1)
PROJECT NO. IR-I0-3(317)C (Unit 2)
TRACS NO. 10 MA 154 H-0142-02D, 04C, 05C (Unit 1)
TRACS NO. 10 MA 154 H-0142-02D, H-1035-01C, 02D (Unit 2)

March 19, 1991

Mr. Steve Wilcox
ARIZONA DEPARTMENT OF TRANSPORTATION
Engineering Consultant Services
205 South 17th Avenue, Room 222E
Phoenix, Arizona 85007

RE: South Mountain Corporate Center
Drainage and Stormwater Retention
Conflict with Proposed Alignment

Dear Mr. Wilcox:

~ . -,' ..
". - - .....

. ;~.. ."

3117 North 16th Street • Phoenix. AZ 85016
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March 19, 1991
Phoenix-Casa Grande Highway
South Mountain Corporate Center

Page Two

The 1-10 alignment including CoD lane and Ramp W-S (refer to Exhibit A attached) will
displace a portion of the existing Corporate Center retention. This displacement is primarily
limited to Area 6 of the calculations at the north end of the Corporate Center along the
interstate. The amount ofdisplacement will depend on the extent ofgrading necessary outside
the existing right-of-way. Although the alignment affects landscaping south ofArea 6, it does
not appear to affect drainage and retention significantly.

The boundary of Area 6 has been approximated on Exhibit A. According to the Corporate
Center retention calculations, Area 6 also receives some overflow from Area 5 to the west.

Overall, the reduction in Corporate Center site area due to the acquisition of additional I-10
right-of-way will result in a slight decrease in retention volume required. However, in Area
6, the displacement ofexisting retention volume due to 1-10 construction will more than likely
exceed this reduction in volume required.

It appears that the Corporate Center grading and drainage plans and the 1-10 base topography
are on the same vertical datum. It should be noted that the Corporate Center retention
appears to have been constructed fairly close to plan with the exception of the landscape
retention basin in Area 6 between 1-10 and the parking lot at the south end of the lot. This
basin was not constructed.

The following are possible alternate concepts to mitigate the drainage impacts caused by
additional improvements and right-of-way on Area 6:

1. Physically re-grade the existing retention in Area 6 to compensate on a volume per
volume basis for the displaced amount. This may involve construction ofa new drywell
for disposal and loss of a number of existing parking spaces. This alternate would
maintain the current separation of ADOT and Corporate Center drainage.

2. Provide an outfall for Area 6 drainage to the proposed I-I 0 drainage system. This might
be in the form of either a graded ditch or a catch basin inlet. Dutfall elevation would
be set at the existing low grade in the north east corner of Area 6. This option would
not involve compensation for displacedvolume but rather would accept all drainage from
Area 6. The added volume to ADOTs future drainage system would be roughly 30,000
cubic feet based on a runoff coefficient of 0.75 and a 50-year, 6-hour-rainfall of 2.95
inches.



MEMBER OF THE STANLEY CONSULTANTS GROUP • INTERNATIONAL CONSULTANTS IN ENGINEERING. ARCHITECTURE. PLANNING. AND MANAGEMENT

Existing Diablo Way north of Fairmont Drive will remain after Unit 1 and 2 construction.
South ofFairmont Drive, Diablo Way will be removed along with the two existing Commerce
Center driveways as before. This will necessitate a new driveway on Fairmont Drive, also as
before. Ple~ recall from our April23rd letter that this new driveway results in a loss ofabout
1500 cubic feet of retention volume.

The primary difference is in the impact on parking. With the future CD lanes and required
truck access around the southeast corner of the existing building, there was a loss ofabout 48
parking spaces. Without the CD lanes, there is a loss ofonly 6 spaces. However, it is possible
to gain back a total of7 spaces at the two former driveways on Diablo Way for a net gain ofl
parking space. This is illustrated on Exhibit B.

Tel: 602I27~901 • Fax: 6021230-7655

STANLEY CONSULTANTS, INC.

May 13,1991

CONTRACT NO. 87-55
PROJECT NO. IR-1o-3(311) PE
TRACS NO. 10 MA 154 H-Q142-Q1D
I-10/SUPERSTITION FREEWAY TRAFFIC INTERCHANGE
I-101BASELINE ROAD TRAFFIC INTERCHANGE
PROJECT NO. IR-1o-3(310)C (Unit 1)
PROJECT NO. IR-1o-3(317)C (Unit 2)
TRACS NO. 10 MA 154 H-0142-02D, MC, 05C (Unit 1)
TRACS NO. 10 MA 154 H-Q142-02D, H-1035-Q1C, 020 (Unit 2)

Mr. Steve Wilcox
ARIZONA DEPARTMENT OF TRANSPORTATION
Engineering Consultant Services
205 South 17th Avenue, Room 222E
Phoenix, Arizona 85007

HE: Fairmont Commerce Center
Drainage and Stormwater Retention
Conflict with Proposed Alignment

Dear Mr. Wilcox:

In accordance with your comments on our letter of April 23, 1991, we have prepared an
additional exhibit (Exhibit B) showing only the effects of Unit 1 and 2 improvements on
Fiarmont Commerce Center drainage and retention. The previous exhibit showing ultimate
improvements including future CD lanes we have designated as Exhibit A. Also enclosed is a
copy of the April 23, 1991 letter.

3117 North 16th Street • Phoenix, AZ 85016
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May 13,1991
Contract No. 87-555
Fairmont Commerce Center

Page 2

It is our understanding that ADOT will acquire ultimate right-of-way at this time for future
CD lanes. The Commerce Center will be permitted to use this right-of-way for landscaping and
parking essentially as it exists now until the CD lanes are built. In the interim, ADOT right
of-way in the form of Commerce Center landscaping and parking will drain essentially as it
does now to the primary on-site retention basin at approximately the same volume as now. The
1500 cubic foot loss in volume mentioned earlier due to the new driveway on Fairmont would
result in roughly a halfinch rise in the panding water surface. Ifnecessary, this loss in volume
could be gained back in regrading of landscaped areas.

The area of Diablo Way to be removed south of Fairmont Drive will be graded and drained
north to Fairmont where it will overflow the new curb. This flow will be minor and less than
it currently is. It will continue to drain north as it currently does.

Please review this evaluation and feel free to call with any questions or comments.

Sincerely,

STANLEY CONSULTANTS, INC.
/'

.'"7 / . r -~ ~. /":
/~r~ I.-T c.. ,~c., '" "d

/

Robert E. Jacobs, P.E.
Project Manager

REJ/tlb:MAY021

Enclosures
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On Exhibit A, the .interim plan, we have revised the driveway and parking scheme in the
southeast comer ofthe Commerce Center. ProposedADOT right-of-way will not be leasedback
to the Commerce Center for parking. Instead, this area will be graded and landscaped. The
remaining driveway and parkingin this areawill not be further affected by ultimate completion
of future adjacent C-D lanes.

We have made revisions to the proposed drainage ofFairmont Commerce Center in accordance
with your comments and the review by the City ofTempe on our letter and exhibits from this
past April and May. Enclosed are the red-line markups from Tempe's review, our previous
letters of Apri123 and May 13 and revised Exhibits A and B showing interim and ultimate
drainage.

Tel: 6021279-0901 • Fax: 6021230-7655

STANLEY CONSULTANTS, INC.

August 29, 1991

CONTRACT NO. 87-55
PROJECT NO. IR-1G-3(311) PE
TRACS NO. 10 MA 154 H-Ol42-OlD
I-10/SUPERSTITION FREEWAY TRAFFIC INTERCHANGE
I-I01BASELINE ROAD TRAFFIC INTERCHANGE
PROJECT NO. IR-1G-3(310)C (Unit 1)
PROJECT NO. IR-1G-3(317)C (Unit 2)
TRACS NO. 10 MA 154 H-Q142-02O, 04C, 05C (Unit 1)
TRACS NO. 10 MA 154 H-0142-02O, H-1035-Q1C, 020 (Unit 2)

Mr. Steve Wilcox
ARIZONA DEPARTMENT OF TRANSPORTATION
Engineering Consultant Services
205 South 17th Avenue, Room 222E
Phoenix, Arizona 85007

RE: Fairmont Commerce Center
Drainage and Stormwater Retention
Conflict with Proposed Alignment

Dear Mr. Wilcox:

The new driveway proposed on Fairmont Drive is essentially the same concept as before in the
interim plan. However, the ultimate plan includes a cul-de-sac at the end ofFairmont Drive
when the remainder ofDiablo Way is demolished. This affects the previous design grades and
drainage scheme at the proposed driveway. The interim driveway is designed so that it can be
sawcut at the north parking curb line in the ultimate plan so that remaining parking and
driveways will not be further affected.

3117 North 16th Street • Phoenix, AZ 85016

I

~
I
I
I
I
I
I

•
I
I
I
I
I
I
I
I'
I



I

~
I
I
I
I
I
I

•
I
I
I
I
I
I
I
I'
I

APPENDIXL

FMRMONTCO~RCEANDSOUTHMOUNTMN

CORPORATE CENTERS



MEMBER OF THE STANLEY CONSULTANTS GROUP • INTERNATIONAL CONSULTANTS IN ENGINEERING. ARCHITECTURE, PLANNING, AND MANAGEMENT

Retention calculations are not included on sheet 1 of the grading plan but volumes provided
and high water elevations are shown. The following is a summary ofTempe's basic drainage
criteria:

In response to your request, we have evaluated the impact ofproposed 1-10 improvements on
grading and drainage in the Fairmont Commerce Center. This is an existing light industrial
complex located on the southwest comer of1-10 and Fairmont Drive in Tempe. Grading and
drainage for Fairmont Commerce Center was constructed from plans prepared in 1981 by
American Engineering Company. (See attached grading plan sheet 1 of2.)

Tel: 6021279-0901 • Fax: 6021230-7655

100-year, I-hour depth of2.40 inches
C=0.95 for commercial areas
Drywells are acceptable, maximum disposal time is 36
hours
Volume =RainfaJJ x C x Area
Maximum retention depth = 3 feet

STANLEY CONSULTANTS, INC.

Rainfall:
RunofI-Coefficient:
Bleedoff:

Volume Required:
Depth:

April 23, 1991

CONTRACT NO. 87-55
PROJECT NO. IR-1D-3(311) PE
TRACS NO. 10 MA 154 H-0142-01D
I-101SUPERSTITION FREEWAY TRAFFIC INTERCHANGE
I-101BASELINE ROAD TRAFFIC INTERCHANGE
PROJECT NO. IR-1D-3(310)C (Unit 1)
PROJECT NO. IR-1D-3(317)C (Unit 2)
TRACS NO. 10 MA 154 H-Ol42-02D, 04C, 05C (Unit 1)
TRACS NO. 10 MA 154 H-0142-02D, H-1035-01C, 02D (Unit 2)

Mr. Steve Wilcox
ARIZONA DEPARTMENT OF TRANSPORTATION
Engineering Consultant Services
205 South 17th Avenue, Room 222E
Phoenix, Arizona 85007

RE: Fairmont Commmerce Center
Drainage and Stormwater Retention
Conflict with Proposed Alignment

Dear Mr. Wilcox:

3117 North 16th Street • Phoenix, AZ 85016
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April 23, 1991
Fairmont Commerce Center
Contract No. 87-55

Page 2

The grading plan prepared by American Engineeringshows 3 basic retention basins. The basin
on the west (back) side ofthe building fills to elevation 1156.6, at which point it would overflow
south around the south end of the building. This overflow would add to the volume in the
primary basin which takes up most of the main parking lot along the Diablo Way frontage.

The main basin is supposed to be connected to the third basin which is located along the north
side ofthe buildingvia 6" equalizer pipe under the driveway to Fairmont Drive. This pipe was
either not constructed or has since been buried. With the pipe, the primary and third basins
share a common high water elevation of 1155.4. Without it, the high water in the primary
basin will be slightly higher. Other than the equalizer pipe, site retention appears to have been
generally constructed to plan.

The proposed alignment of the future eastbound CD lanes encroaches the frontage of the site
and will cut off 2 existing driveways on Diablo Way. (See attached Exhibit A.) The CD lanes
themselves do not encroach significantly into the existing retention. However, it is proposed
to replace the 2 lost driveways on Diablo Way with a new driveway on Fairmont Drive.

This new driveway and other associated grading and paving will reduce the retention volume
in the primary basin. Our preliminary estimate, based on tentative grades shown on Exhibit
A, indicates a loss in volume on the order ofl,500 cubic feet. The total design volume provided
in the primary basin is about 48,000 cubic feet.

Although there is a reduction of1,500 cubic feet in volume provided, it is more than offset by
a reduction in volume produced. This results from a reduction in site area due to acquisition
of right-of-way. If the proposed right-of-way follows the outside limit of the future CD lanes
and shoulder, we estimate a total taking of about 26,000 square feet. Using current Tempe
criteria, the volume of runoff this area would theoretically produce is about 4,900 cubic feet,
more than three times the amount lost due to encroachment.

However, another consideration here is the loss in parking spaces due to proposed highway
improvement-. We estimate a loss of about 48 existing spaces based on the tentative layout
in Exhibit A.- We have considered the possibility of using the vacant parcel to the south to
replace these lost spaces.

Runoff generated by these spaces would have to be retained. Ifthe volume did not exceed the
difference between the 4900 cubic feet reduced and the 1500 cubic feet encroached and grades
permitted, it could possibly be retained in the primary basin on site. Another possibility might
be to provide separate retention volume and drywell disposal for these 48 spaces on the parcel
to the south.
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April 23, 1991
Fairmont Commerce Center
Contract No. 87-55

Page 3

Please review this evaluation. Keep in mind that the layout and grades in Exhibit A are
tentative. Please feel free to call with any questions or comments.

Sincerely,

STANLEY CONSULTANTS, INC.
r-7 / c",.~ ;

,0?,--r ( /a..~'-H

Robert E. Jacobs, P.E.

REJ/tlb:APR020

Enclosures
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October 9,1991

SOUTHERN AVENUE PUMPS
I·IQ1SUPERSTITIONIBASELINE
PROJECT NO. IR·10-3(31l) PE

Maximum
Contributing Maximum Pump

Area Inflow Capacity

Original 3.8AC 15.1 CFS 15.6 CFS
Design (C xA) (25 Yr)

Present 3.8 (Original)
Condition 15.8 (I-I 0) 30CFS 15.6 CFS

19.6 AC Total (25 Yr)

Ultimate 3.8AC 20.4 CFS 16.9 CFS
Design Total (50 Yr) to

18.5 CFS



. - . -- .
1

0- ... - --1

-::-r---'- -

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

..---+-_.- -. - - , ..

-r~_~.~-:-:-: . : : : ~~': : =-~_:

- -_. _':=-=I~=:~~;'E~::'.=~::·L~~16.~
--- -- -----0-.-·----- r' . . .

f-.-.t--.....,.'-7c--t-=----j------ - ... - - .

... _ _ .. __ i. _

. . 7(-'

d'

"
.. IL_.. -II .

,-. -·F~'S~=~:=:· :::- :-.~ :....
-o.-"""'---~- ........---....--t__-_I_-+--4--_+_-.._~__+:--.-~--- ~'-- - "~.:: -'-=

________1 ..~_. _

1.1. .

• 4 .... _ _ ._ __ ~. ._~._ ••• , • • •• __" •

-"'-----1-----'--- -.--

DES IGNED BY J:,t~JTemt:~ DATE ..-:l:.f?P:3FSHEET NO ••........~ PAGE NO :......••.......

CHECKED BY .J.~W DATE ..I.4.JI/~.:1.... OF JOB NO • .. .f.~~.1.J ""
REV IEWED By DATE SUBJECT: .;+,-.-:-JD./~t:I ..~ \Jt=~e<J

APPROVED By DA TE ••••..... ........• . ~:b.aa .•::: U •..s~-:t'9r.) .

l>ad~ -i-" .
v 1Zll...L ..C.

-+------1------4----1-.-- - ..- -+-------l-.--+---

-- .• -··1--·······,·
·----+1---..· ·.. ····..· --.- --. .------1- .

.. . . . "' .. :. r~.=:.~:=.:~::· :":. . :. .:: . . .. I .. .. __ ....•. : :.:=:.~:...
_.- ... _.. _. - __ i __. •. --- -_. ---- --", - • - - ••__.•-- ..----- •..• '-'" ---- r-..

.1-f.L..........-----.-.---..-.-.--+._.._._._00_..-.-.._-_-__-_--.-_~---..---------'-----.---.._+_---____.~-L-~~.
--- . _ -.._~. --_....._-_ .. -- - ......-----. ~.--.----- .._._---.j..-- - - .

-.-- - _ .... -. --_ _- - -_._--_.- 0-- ---- --- t-·- -- .---- _.- - -r- -
, ,

. -. - ._. -- .--- -,--_.- - - --0--. ----'--,.-0-- . ""--.-- ----.-- i _.__ .-_. ---.-

1£1.-

~.~. l:L- .. 0- i~{::i~_n.?:h..=~ =rao.' -t--""--+--'-'---I-) 'r
- --. --

i /0 .1Pf1.D- .~ .. (, .-. : {i~ :

I---~ ·-__._·---'1 .. ---
L----:'?i:-+--. "-'-,--------- .-.-----t---+--

,..------
;
'--- - --•. ----.-.--.•--4--•.----------- ~.--t__

~--..- ----:.~ ~~. -·=:.':'==1==:=r~5.:'~L~.-......:(-cL.!..

~~~~E~~~~~~:*=::~6~~ ..~.
, I

I
.Ii
11
I
I
I
I
I
I

•
I
I
I
I
I
I
I,.
I

SC 3020
; .



URBAN HIGHWAY
DESIGN PROCEDURES MANUAL

PUMP PERFORMANCE CHART
STANDARD PUMP STATlON .

FLOW (g'Io... par nmute)

O~-

o

50 +---4----+-~1oiil

..0+----+-~-+--__t-...:-_t~~-~--4_-____I

3O+---4----+---+--+-_t---~"r_-4_-__1

2O+---4----+---+-....:-~---J_-__l

10 +----+---+---+-..:-_t---~--4_-__1

81?4189

70 -r---"""T""--"""T'--~----"--~r----,...-----,

FIGURE 3.7·10

!'JorE.;

n+1<; ~~1t1hV(:,c- <:::::t1A~r I <:a A ~&--JeaA,- ~T7W~ IiLC •

:r:. r I~ ).,JO'j ~pe~1F/~ ro nte. e)(\~nIJLJI Pu Mpt'_ A r
? Ol,..rntf!.fN A;:Ye ~ r ~ I.~, ~ C-t,1 Co VC: I t+-Je.~-e. I ~e"'.;.

r--A-:'f, ~et-A""e,-'( ~L.~E. TO 1rt6 ;.?eL~/""t1'- 17:Je';;.lbrl

p:;'Nr .;>F ~&:>.,) c..flY1 ~ 4-&'::"'" 'jD f~ •

6O-t----P~-_+_--_+_--_i_--_I_--_1_--~

PUMP PERFORMANCE CHART

Q
C
W
:
(J

!icz
:
Q
...I
C

S.-

I
I .

l'
I
I
I
I
I
I

•
I
I
I
I
I
I
I,.
I



-p _c.U......... o..
. • r.O.1

.
I', ~~tt1ffimHtm'm'."m'...ft·~#ill.A.-W.. 4,,+.U·!-UHjJillLJ

. ~ . .. ....,

.. - ~... .I". ffiR.~.q.=f.:1.:f.f.f..1_f.t,~FAFf:I~=M##H.~btt-W-I+~.l-!-i1.
't· HtIH"/'H+t+t-++H t-H-IH-I'-+t+++++-H 1.....H-i~4

""",:I:~J:-~ _.-- ,_T
AIH'!l IA)'108i'., I C~,fZ.r~030~97

--~:,_, ':/I':"J-
If'. - /..7 - ':, ('?' If) r'~

-

_ ..., '. ~ t-I'jH-i--H+++I·-H..~+I-+1H-1 ....H t-HI-H·H++H-.jf-H-I...J..J+.J-UIf." . .. ...
,(; ... : .. . :
,)~ .'"'' ..

.~\~ rO,. .. NO. A~".IOQ.IQ



DES IGNED BY .t-1'~~7X4' DATE .. :.1{J.~}qJ.. SHEET NO . •••.• ..1 PAGE NO .

CHECKED BY .•.~•••••.•••.••••. DATE ..l1:tlJ~.q1.. OF JOB HO.~./.(?$:~ j .

REVIE~ED By DATE SUBJECT: .6.<?!..;~\1H?(M ..~ .. (. . d .
APPROVED By DATE ••••?eclrRA.::-:- ~\ ~-t.t.T.:9.0 .

=:~-=~=-~=_~~=:=~:GMt~~~~tN·--
' ....... " ..11 . . -

-
-- .+i;

..

SC 3020

I
I,.
I
I
I
I
I
I

Ie
I
I
I
I
I
I
I

"I



- -.- - - - - - - • - - - - - - ...- -

liT

.50:.. ~~Ii!A' Avc.vu~

8-A C. P.P:: DR4/N LINe
..,:..0 oer../,-~

1-

ftEOUCa!D SIZE·
00 NOT SCALi

vao JOe NO. 4337
_. "'R.:l<,·.'J;lI:'P_
0C0lID... LeG
DOrI: 1?·/5-,,>1

9'<0'"
~.,..- ~
~~

II~

-~ II~~:

.: E-. :::=
=

..:. :J

-- -j..: .> II~~

~. :! i
.. -. t:-:-=·-~llliO

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

~_ .

.. ~

- :'::5:.

E·_.--·U~:

-SeCTION

LINE t'OXcS

~;;TTI~~'
WoacIC<Mtr.:Jlho,.~~

HAL~ PLAN

D~AIH

J..:.-

:::.;

-''- -#=-f.=--r.- ..
I~ ~

=

_Mr.:.:.

Il~~

1110

I..,

1-'0-3 (S,)



- -.- - - - - - - • - - - - - - ...- -
mF +

'-'".-. ~ .-'.)'00" W

--------~ ..

. \~...... 10· X ~6'

~~.;;.~-;

~ .-- .0.- •• _

. : " ,.:'

-/o·3(£;/

~.:=!~ -;' +' .<

_ ..2 ~~ ..... _L.._

l
2l. 4/ -JIlIo-

.' ..... :.;

1-10-3 (S,)



. - , . . - - _. - -_. . -- '. _. . . - - - - --- -- I - ......- -- - . - . .: _ ___ ~ _-~_ ~-=-_. _-:_~~_-:-.- --, ------ .-i ._- ~_. . . h! . -_.. ----- - -: ... - _=-~ .~
r • .•• • _.' _ • : ~ j.~==..- _~ ~ ~~.==~.~.__~ ~ ~ =_~_.. ~~~.~~~ ...-._-.- _~ __l_~~:_ ~~-~_~~~~l ~ • _.~ ~ =-_ ~,_. ~~_ : ~ ~ _- ,

.:.. ~ .. :=-t= .. : :=-.=-'--! :-: : - :. =::''':::'''~:=:''~'.;-=:::.::.! .= ''''...--_. : .. ; . : ~ .

. 0-'- _ -'- . I

0-- 0 - .. -r'" .- - ..-:... _00. I

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

~ ~~~. ~: . ~~~~. '1 ~;~~;A~ ~L~ ~)e~::' !.'-==~::'. ::. ~.: ~ ..
_.. ~'''''.' ~:·:·:-~c~~:·rn:r~~-.~~~~~~J?~~\~~~~ ~'~. :.-:

__ _ _ _ _. •••• _ "_ _ • .-J. _ ~ _ • _ _ _ : _. _ • "_0 ._

.----+----------------'---~-------_._--.
I

DESIGNED BY ~ •••..••• OATE .s"~.\.: ..7}.l... SHE£T NO PAGE NO ..

CHECKED BY w.\:tH DATE .. )~J.V.(L.1.ql OF JOB NO ..

REV IEWED By DATE SUBJECT: .+;::.-?I'?~~/~~.?~~~ .
APPROVED By DATE ••• )~.-..1.~::1{3.1.d ..F..c;; .

rl'1"'L:::>r2.AU/-1 '- ~te:h1AT/'- 0'::::' 1~"'=:>FbSEi:>

~ 01"1-i£eJ:'(L A \jE-I~ ! 'S.C. H A~ G c- . . .

~ .....__.~ .._... __ • .. .. I .fflAx A'%;.W16.:>~';i,4}.z.. .
. ; _'_ ~ :.' '10't36JO :. _. .

. ..--... : .--- ..-- "':"_-'...-: -_. ~- . .t.:D{~..IJ..s;9V' -~. ~"'--{$J-~~
I . . .. -.. . j ~__ - . I' ..----. . -.. '..... - 0 .1i:"2-

U) Cfp.o·~ cr..~: : .. ~__.: : ...~. ._ ..... _. . , ._ . . _
. ... /"J ;?rJ..9'~ VLlJ:J,C" ...- '. R//\\·\toe-..~._~.~ -q-~ ../_'-------<~-~'--------t--.

. . ,'<'1 /':: ,'J;-E' V rt;-u= - - ., . .. . - . . . 'soPr-j:'-7 .4. Ii. - . . ,. ~ ~5~; 2!'\.~~;CL:P ~~~ .. - =-~. :.;-.- ;""';t7'=-~Pe: '. : .4C?"~· -:
..::v./ ..r.' .--.. 1 .;;;2/""'" . Ir __ ; ... - --. -. ...-. ~'-J_'=_" --,-..; E;xp;-~
...----. ---'---~--..- ._-.-- -, .--.----.----.-,---. ·-~X\ 1 '. . .. .. . _. . ,-- . . . ... . . ~ -:t= '?:""5~ p,FE;-' r - .._1 .

,
45--1---+--1-- __.-_._..-f---._-_-_,_. ...4.-i_.-_'._-_-_--+-._.-_.--+--._.._,'-_-_._._._0_-_._._._._._---,

• ._ ......- . _._N' __ _ _ . ....._.. • . 1- __ O_A •. _.. . . _ .
I I I .

~-~ ..=~-~¥~~~~~~~~£:~.;
_ - .:. .-...-.: -,---I - --0------I.._.-. - t----- .- .---- j. - - .-. .-. . - j

t----+-_-~==i-.:==-ooL.:-.:::::=::.2=-~ :- ~':'" ::::::.:::::::==_.:::= ....-..:. __ .....-.-~

I.-
11
I
I
I
I
I
I

•
I
I
I
I
I
I
I

"I
SC 3020



- 1t- - - - - - - • - - - - - - ...- -

INOEl( OF S HEfTS
SHErr NO. n:.c.f~r, TYPE .

~ 5Lmmor'1:i1rcrd-&:.iIJccI
., DeIr:M/ :v-f . .
-4 tol/ !'kln 4 Pro/ile s,,~'
121U: /knIvrJIa--__~LiJ· .
1417721 ~...'"AI«~-£.
221r>29 .,. -JY..4
3pm.M I' ~(I'~
J1JP~/ • - ~.&>"-.

(lftndr.:ti/ .5/bnd0n:7 N-.2-1) .
NOTE

This Projtcl Is for (;rodinq only, t:tetpt frontoq<
ftDod dnd Southern Alit:. which will bt complded.
~lcct maltrial, A.e., P.C. Cane. fo...,nq, Aeon II/Oln

roadways, and l1o"d Guard to bt on future
Pro)let.

. I ~ ~. . .....'.. . .-~

I " "'~, 1-/0-3(51). .? --:':;:;--.}i,~.,';.i.."_ .

LENGTH OF PROJECT I
N4: Slan(J'74./~tu5Ya'f'6'p.-tki~~4f - /tl/?.ff4:

SI,,4&7,trJ.68tu S1b~,~() ·5.Z49.JZ
. . 101,,1- C. U.1.4t'

N,/ (ir.7H L"R,J'h • I. /~ Nil,s
f.4JJtr.4d"'H.461t1fiz~,4(4!J4f • 988.6:1.

JI'a~IKJtft!J/'()SbSlz".sP • S249. 3Z.
101',,/ • t:.r.Jl'~

Nel i1no' unJss iUF/iJ. /.ld.7N/ifH
Averdpe i~I'h .I-IUN'I,S
/lfi/, Als/ I~_I It> N//, Asl Iff£.sSURVEY MONU,tlfNT' COVER(.5A.lc-l)

I-R'fit $/... ffZ/..$J'f'!f Fr"IVt1y
1- kyo. $/#1. 2(/'1',41 SiNI/Mrn Al'I.

IRRI6ATlON STRUCTURE
Z~~1tJ V f.20- e N~," i;';/I'I/".

a5,b. 2/ r28_"'eWlit,.,1IlTrv,,"ikf.
ikrt';iJ.¢A9IfiZ'2~-II()6dhS/d. (-f!

CONCRETe PAVEMENT REMOVAL
Z,605 !xl. Yd~.

HEW WI2I2UQATEO MCT"L PI PE.
t/eoLIn F'tPt:rforofed-~r:./'tP. (Frwndl ProlnJ /' ...

'., ttJLln:n. NDnR:rlOra~--·c.1'tP. s;,.,Wf 10/9
RfINFORCl'a CONCRfT~ PINS .sg., . E

A I .,_.__. _. 7 Z-/LJ-3/S-I.·· .~'11r

rPHOENIX INTERSTATE FREEWAY
BROAPIoiAY ROAD To MSEUNE ROAD

MARICOPA COUNTY

.--.-=-.....



- --- - - - - - - • - - - - - - -.- -
J. '.t;~

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

/z~~'

1-'0-3 (51)

6'~~~_ "'l ~'C'I;,n_"_===j r ~:l' M7,,~ ;;~/d . U1H-OO

In ·orro R::ulnan I I .ti wtl'/i:;Ter::T ,I- ra:;o-
, I

I '/~q~ \,;: -::..-------

1·1":- ~"9,n6
® engme ~pporr

Mxl?or -':(;!<?C 118-(;5_

P'ANFLOOR.MACHINe

8. t:Jo~ Pia....
_~/.bW~-_......._

©~~----Ll

.. r.6M~ --=::;=jrt~~l4l~~~-i--tJl.llll,.JlUPLLJ




