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INTERGOVERNMENTAL AGREEMENT
PRICE DRAIN
IGA FCD-87004

This Agreement is between the Flood Control District of Maricopa County, a
municipal corporation and political subdivision of the State of Arizona
(hereinafter called DISTRICT), the State of Arizona, acting by and through the
Arizona Department of Transportation (hereinafter called STATE), the City of
Chandler, a municipal corporation of the State of Arizona (hereinafter called
CHANDLER), and the City of Mesa, a municipal corporation of the State of
Arizona (hereinafter called MESA).

This Agreement shall become effective as of the date it is filed with the

Secretary of State pursuant to Arizona Revised Statutes 11-952, as amended.
DATE FILED WITH THE SECRETARY OF STATE /1-25 -6§

STATUTORY AUTHORIZATION

1. The STATE is empowered by Arizona Revised Statutes 28-108 to enter into
this Agreement.

2. The DISTRICT is empowered by Arizona Revised Statutes 48-3603 to enter into
this Agreement.

3. CHANDLER and MESA are each empowered by Arizona Revised Statutes 11-952, as
amended, to enter into this Agreement.

BACKGROUND

4. The DISTRICT has been working with the municipalities of CHANDLER and MESA
to find an outlet for stormwaters along the path of the historic Gila Drain,
and this investigation ultimately evolved into the Gila Drain Western Canal
Alternatives Conceptual Design Study. The STATE is building the Price/Pima
Expressway in eastern Maricopa County and must provide drainage facilities in
connection with that Expressway.

5. It is proposed that a joint use drainage facility, known as the Price

Drain, be constructed from Carriage Lane Basin in MESA to the Salt River along

the Price Expressway and Pima Freeway alignment including a connection to the
Broadway Road Storm Drain. This Price Drain will provide drainage for the Pima
Freeway and the Price Expressway north of Carriage Lane and provide stormwater
discharge capacity for the municipalities of CHANDLER and MESA; however, this
agreement provides for the Price Drain to accept additional sources of flows

from the STATE and the municipalities of CHANDLER and MESA as allocated in.-.-.— _,-
Paragraph 16. The DISTRICT proposes to share in the “construction costs:of" the
Price Drain. The joint use drainage facility will be cost shared on the basis - —- -
of the relative costs of the STATE and the DISTRICT, with the cities of .
CHANDLER and MESA, each building a system alone. The costs of this Price Drain-
will be shared by the STATE, the DISTRICT, CHANDLER, and MESA. .
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PURPOSE

6. The purpose of this Agreement is to define the responsibilities of the
STATE, the DISTRICT, CHANDLER, and MESA for establishing the Price Drain
project, cost sharing in its design, construction, and construction management,

and conducting operation and maintenance.
TERMS OF AGREEMENT

7. The STATE agrees to design and construct a joint use drainage facility
utilizing consulting services and contractors called the Price Drain consisting
of a bored tunnel with ancillary channels, outlets, collector pipelines, drop
shafts and connecting pipelines from the vicinity of the Superstition Freeway
at Price Road to an outlet into the Salt River, including headworks and a storm
drain from the existing Carriage Lane detention basin, connection to MESA's
existing Broadway Road Storm Drain and connection to the Superstition Freeway
Channel for drainage from MESA. The Price Drain shall have a peak capacity of
2136 cfs at its outlet. The municipalities are allowed to discharge a total
flow of 230 cfs at peak time from the Carriage Lane Basin with CHANDLER
allotted 100 cfs, MESA 30 cfs, and 100 cfs unallotted. In addition, MESA may
discharge 130 cfs into the Price Drain in the vicinity of Broadway Road and
uncontrolled flows from the Superstition Freeway Channel. The DISTRICT will

not discharge any flows into the Price Drain.

8. The STATE, the DISTRICT, CHANDLER, and MESA agree to share in the costs of
the Price Drain. The costs to be shared include the design, right-of-way
acquisition for the Drain outlet, construction, construction management,
construction claim costs, and judgments resulting from construction claims
unless the claim is chargeable to and paid by consultants or contractors. The
Price Drain joint use drainage facility, originally estimated to cost $37.4
million, may increase in cost in excess of 20 percent to an estimated $47.4
million (maximum anticipated increase of 27 percent).

9. The costs of the Price Drain joint use drainage facility will be cost
shared as follows:

9.1. The STATE will pay 68.5%, estimated to be $32.48 million.
9.2. The DISTRICT will pay 31.5%, estimated to be $14.92 million.

9.3. The City of CHANDLER will reimburse the DISTRICT 6.19% of the overall
project cost, not to exceed $2.78 million (the original estimated amount of
$2.32 million plus 20 percent increase for unknown channel discharge
conditions).

9.4. The City of MESA will reimburse the DISTRICT 8.26% of the overall
project cost, not to exceed $3.71 million (the original estimated amount of
$3.09 million plus 20 percent increase for unknown channel discharge

conditions).
10. The STATE agrees to the following:

10.1. Bill the DISTRICT quarterly for the DISTRICT's and the
municipalities' proportional share of costs for the Price Drain.
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10.2. During design, hold briefings for the DISTRICT and the
municipalities at 30%, 60%, and 90% completion points.

10.3. To submit six sets of the construction plans and specifications to
the DISTRICT for transmittal to the municipalities.

10.4. To obtain adequate rights-of-way necessary for construction and
maintenance. Title to any such rights-of-way shall be retained by the

STATE.

10.5. To act as contracting agency and perform all services necessary to
administer the construction including but not limited to the following:

10.5.1. 1Issue invitations for bids, receive, protect and open bids;
determine the lowest responsible and qualified bidder; award the
contracts; and issue the notice to proceed.

10.5.2. Provide for the services of construction surveying,
inspection, quality control and testing.

10.5.3. Pro?ide for facilities and personnel to carry out the
necessary work of contract administration.

10.5.4. Pay the contractors as provided in the contracts.

10.5.5. To coordinate the final inspections with the DISTRICT,
CHANDLER, and MESA to determine whether all work has been performed in
accordance with contractual requirements.

10.5.6. To take reasonable and necessary action to dispose of all
contractual and administrative issues arising out of any contracts
awarded under this Agreement. This includes, but is not limited to,
disputes, claims, protests of award, source evaluation and lawsuits.
The STATE will advise and consult with the DISTRICT, CHANDLER, and
MESA for any of these matters in which the DISTRICT and the
municipalities could have financial interest.

10.6. Operate and maintain the Price Drain, at its sole expense, consisting
of a bored tunnel with ancillary channels, outlets, collector pipelines,
drop shafts and connecting pipelines from the vicinity of the Superstition
Freeway at Price Road to an outlet into the Salt River, including headworks
and a storm drain from the existing Carriage Lane detention basin,
connection to MESA's existing Broadway Road Storm Drain and connection to
the Superstition Freeway Channel for drainage from MESA.

10.7. Following construction, the STATE will establish an operating and
scheduling agreement, the terms and conditions of which shall be
subordinate to this Agreement, with CHANDLER, and MESA to ensure mutual
notification of controlled releases into the Price Drain and scheduled

maintenance services.

11. To the extent permitted by law, the STATE, the DISTRICT, CHANDLER, and
MESA agree to defend, indemnify, and hold harmless each other and their agents,
officials, employees and subsidiaries, from and against any and all claims,
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actions, demands, liability, damage, cost and expense of whatsoever character
whether direct or indirect, or consequential, including loss damage to property
of either party hereto or of their persons and for the injury or death to any
or all persons caused by or attributable to the negligence or fault of the
STATE, the DISTRICT, CHANDLER, or MESA their employees or agents. As to any
liability claims where the parties hereto may be jointly at fault, whether or
not a named defendant to an action, the parties agree that they will share in
any settlement or judgement in the amount that is proportionate to the degree
of negligence or fault of the respective parties as agreed to between them or
adjudicated by the courts.

12. The DISTRICT agrees to pay accepted invoices for the DISTRICT's and the
municipalities' proportional shares within forty-five days of receipt. For a
period of one year following the date final payment has been received by the
STATE, the records of the STATE relating to the costs billed pursuant to this
Agreement shall be open for inspection and audit by authorized representatives
of the DISTRICT during normal business hours.

13. The DISTRICT will, in turn, bill the CHANDLER and MESA quarterly for each
municipality's proportional share of the costs, as defined in Paragraph 9
above.

14. CHANDLER and MESA each agree to pay the invoices from the DISTRICT within
forty-five days of receipt.

15. Any party or parties desiring to use any of the 100 cfs of unallotted peak
capacity of the Price Drain must purchase that capacity from the STATE and the
DISTRICT based upon the actual construction costs including administration,
design, construction, and construction management, and such purchase must be
approved by the STATE and the DISTRICT. The 100 cfs of unallotted peak
capacity shall be divided equally between the STATE and the DISTRICT until such
time as it may be sold.

16. Excess and/or off peak capacity of the Price Drain is allocated to the
STATE, the DISTRICT, CHANDLER, and MESA as follows:

STATE - 70.7%
DISTRICT - 5.2%
CHANDLER - 10.3%
MESA - 13.8%

The STATE, the DISTRICT, CHANDLER, and MESA reserve the right to review and
shall jointly review, negotiate and approve unanimously additions to uses of
the joint system beyond the capacities listed in Paragraph 7 of this Agreement.

17. Prior to the engineering design of the conveyance from the Carriage Lane
Basin to the drainage tunnel, all parties to the Agreement must concur in the
capacity required. If the total design capacity is not required, the STATE and
the DISTRICT will negotiate their cost sharing percentage on the basis of a
reduced capacity.

18. CHANDLER and MESA each agree to construct and to operate and maintain, at
each municipality's own cost, all facilities built to convey their stormwater
to the Price Drain Inlet at the Carriage Lane Basin or to pipelines constructed

downstream by the STATE.
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this agreement is subject to

19. All parties hereto acknowledge that
the provisions of Section 38-511 of

cancellation by the Governor pursuant to
Arizona Revised Statutes.

in full force and effect as long as the
Price/Pima Expressway is a part of the State Highway System and the STATE is
using the facility for drainage purposes. This Agreement may be amended or
terminated only upon written agreement of all parties.

20. This agreement shall remain

21. In the event of any controversy which may arise out of this agreement, the
parties hereto agree to abide by required arbitration as is set forth for
public works contracts in Section 12-1518 (B) and (C) of Arizona Revised

Statutes, as amended.
22. Pursuant to Arizona Revised Statutes 11-952, as amended, attached to this

agreement are copies of appropriate action by ordinance, resolution or
otherwise authorizing the respective parties to enter into this agreement.

STATE OF ARIZONA
DEPARTMENT OF TRANSPORTATION

(2= 1&E-57
! Date

Title: STPrE" EA/ G rreaw A

By:
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Recommended by:

o -6 V7

D. E. Sagr#moso, P. E. Date
Chief Engineer and General Manager

Approved and Accepted:

o Gl TG

ﬁrd of Directdfs
ACTING CHAIRMA

Attest:
OCT 19 1987
Clerk of the Boa Date

This Intergovernmental Agreement has been reviewed pursuant to Arizona Revised
Statutes 11-952, as amended, by the undersigned General Counsel, who has
determined that it is in proper form and within the powers and authority
granted to the Flood Control District of Maricopa County under the laws of the
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- @punty of Maricopa

State nf Arizona
@ffire of the Clerk

State nf Arizona }HE
@ounty of Maricopa)

S Qherie Pennington, Glesk of lhe PBoard of Jeprervisors

the attached is a true and correct extract

from the mifutes of fie Board of Directors' meeting held October 19, 1987:

CHAIRMAN AUTHORIZED TO SIGN IGA FCD 87004:

Motion was made by Mr. Pastor and unanimously carried to approve and
authorize the Chairman to sign IGA FCD-87004 betveen the State, Chandler, Mesa,
and the District for sharing the construction costs of Price Drain. The Price .
Drain 1s expected to cost betwveen $37.4 and $47.4 million, and the District's

share vill be approximately $8.43 million.

erl mﬂnk‘ﬁﬁ Mhl’r?nf, jﬁaue/ Sfrexeunlo sel

mty/n/—anaé and %/ﬁ}rec& lthe Wwé Soal 9/0{3' Poard
o//% exUBors. gonea&.%aeﬂér, Me'(goun/y' .%a[

. 12th November, 1987
ey dbgo

b Conbrol s AGY .
File

@lerk of the Board of Huperuisors

11700-001 RR-RA




CZ;f:ii::I?NDLER
By: ﬁﬁz) l
Maypr~. e

Atte

By: éZ¢/L,¢A£L,,J Ajlbaanoﬂ/ /<>¢2é4§%7
City Clerk/ °‘74?85§5@?7

The foregoing agreement has been reviewed by the undersigned attorney who has
determined that it is in proper form and within the power and authority granted

to the City of Chandler under the laws of the State of Arizona.

It R %@e/ w277

Chandler City @itor Date
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P Ba, CTY OF CHANDLER
Office of the City Clerk

K/ \\d

CERTIFICATIGON

I, Carolyn Dunn, the duly appointed and acting Deputy City Clerk
of the City of Chandler, Arizona, do hereby certify that the
attached document entitled "Regular Meeting, October 22, 1987,

page 11, is a true and correct copy'oﬁ”the Regular Minutes of the
City Council meeting, City’ of ‘Chandler, i | Chandler, Arizona, in
which the Intergovernmental Agreement between the City of

Chandler, the State of Arizona (ADOT), Maricopa County Flood
Control District, and the City: >—~for the construction of
the Price Road Drain wa§,approved hé“‘ tachment is a copy of
the documents of recondaw hich—ace-na file_in-the office of the

City Clerk. \/\ //

Signed and sealed this 28th day F ctober, 1987.

. j] kj iji:[];A“Deputy CityLlerk
1912-1087

SEAL

200 East Commonwedalth Avenue « Chandler, Arizona 85225 « Phone: (602) 899-9761
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REGULAR MEETING
OCTOBER 22, 1987
PAGE 11

25. FLOOD CONTROL: PRICE DRAIN (88-132)

staff recommended Council approve the revised Intergovernmental Agreement with
the City of Chandler, Arizona Department of Transportation (ADOT), Maricopa
County Flood Control District, and the City of Mesa for the construction of the

Price Drain.

This deals with a Jjoint-use drainage facility to be constructed from the
Carriage Lane Retention Basin in Mesa to the Salt River along the Pima/Price
Freeway alignment. Due to insufficient funds, the Town of Gilbert has now
decided they do not wish to participate in the Price Drain. ADOT and the Flood
Control District have agreed to pay what would have been Gilbert's share of the
Price Drain between the Salt River and the Superstition Freeway because the
construction of the drain in this reach critically impacts ADOT's construction
schedule for the Pima/Price Freeway. The cost to the City of Chandler remains
the same at $2,780,000. ot :

COUNCILMAN WALLACE asked if Chandler could purchase Gilbert's portion of the
drain and how much more would that allow Chandler to grow,; and MR. PFAHL said
if Gilbert should default Chandler would have a chance to purchase Gilbert's
portion. The additional -dralnage would double Chandler's draln capacity and
add a number of square miles. :

COUNCILMAN. WALLACE asked what area was targeted next for drainage planning, and
MR. PFAHL said west Chandler. In addition, he noted Gilbert must determine in
9 to 12 months whether they will use the drain.
0 . 3 . 1

MOVED BY COUNCILMAN HUPPENTHAL, seconded by COUNCILMAN WALLACE, to approve the
revised Intergovernmental Agreement for ~the Price Drain with the City of
Chandler, ADOT, Maricopa County Flood Control District, and the City of Mesa as
recommended by 5taff and authorize the Mayor to sign the document. MOTION
CARRIED UNANIMOUSLY (7 to 0). :

34. COMMUNITY DEVELOPMENT BLOCK GRANT: MARICOPA COUNTY COOPERATION AGREEMENT
(cc 87-339) » : ; : :

This Maricopa County Cooperation Agreement is a request to authorize the option

to exclude the -City of ' Chandler from participation in the Maricopa County

Community Development Block Grant program. & .

The City .of Chandler has the option to be included or excluded from the
Maricopa County. Community Development Block Grant (CDBG) program. Inclusion
within the Maricopa County CDBG program entails execution of a cooperation
agreement which would be effective for the three-year period from September 12,
1988, through August 31, 1990. Exclusion from the County's program will enable
the City of Chandler to obtain entitlement status and receive CDBG funds
directly from the United States Department of Housing and Urban. Development

(HUD) .

The U.S. Department of Housing and Urban Development expects that the City of
Chandler will be formally designated as an-entitlement community to receive
CDBG funds directly from the Federal Government by September, 1988. This

I

i

I
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E
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i
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.
i
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1
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.
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CITY OF MESA

RS

City Manager

Attest

BY?M&;’Q%{.,__%KZ
&2@‘7 City Clerk Date
-

The foregoing agreement has been reviewed by the undersigned attorney who has
determined that it is in proper form and within the power and authority granted

to the City of Mesa under the laws of the State of Arizona.

TNl frosele Beo /67

Mesa Cityé§ttéﬁhey /Déte
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RESOLUTION No. 5 999

A RESOLUTION OF THE CITY COUNCIL

OF THE CITY OF MESA, MARICOPA COUNTY,
ARIZONA, AUTHORIZING THE CITY MANAGER

TO EXECUTE AN INTERGOVERMENTAL AGREEMENT
ON BEHALF OF THE CITY OF MESA WITH THE
ARIZONA DEPARTMENT OF TRANSPORTATION,
THE FLOOD CONTROL DISTRICT OF MARICOPA
COUNTY, THE CITY OF CHANDLER, AND THE
TOWN OF GILBERT.

BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF MESA, MARICOPA
COUNTY, ARIZONA, AS FOLLOWS:

Section 1: That the Agreement for constructing a joint storm
water facility, known as the PRICE DRAIN, between the City of Mesa,
and the State of Arizona, acting through its Department  of
Transportation, the Flood Control District of Maricopa County, the
City of Chandler and the Town of Gilbert, is hereby approved.

Section 2: That the City Manager is authorized and directed, on
behalf of the City of Mesa, to execute the agreement, and the City
Clerk is authorized and directed to attest to the signature of the

City Manager thereon.

PASSED AND ADOPTED by the C;EX Council of the City of Mesa,
Maricopa County, Arizona, this gL day of S & rrempek, 1987.

APPROVED:

ATTEST:
AZaZ%}KCity C\erE ?
' |

' ‘




PROJECT: RAM-600-1-507
SECTION: Price Drain

RESOLUTION

BE IT RESOLVED on this 17th day of June, 1987, that I,

CHARLES L. MILLER, as Director, ARIZONA DEPARTMENT OF
TRANSPORTATION, have determined that it is in the best

interests of the State of Arizona, that the DEPARTMENT OF
TRANSPORTATION, acting by and through the Highways Division,
enter into an Intergovernmental Agreement with the Flood Control
District of Maricopa County for the purpose of establishing the
cost sharing of the design, construction, construction

management and of conducting the operation and maintenance of

the Price Drain project.

THEREFORE, authorization is hereby gi&en to draft said
Agreement which, upon completion, shall be submitted for

approval and execution by the State Engineer.

Ry Y 4

Charles L. Miller, Director
Arizona Department of
Transportation

WH:Kks

0063e/
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Attarney Beneral
127%5 WEST WASHINGTON

PBhoenix, Arizona 85007
Robert . Corhin

INTERGOVERNMENTAL AGREEMENT

DETERMINATION

A. G. Contract No. /’K 87-350/ , is an agreement

suant to A.R.S.

petween public agencies, has been reviewed pur

§ 11-952, as amended, by the undersigned Assistant Attorney

General who has determined that it is in the proper form and 1is

within the powers and authority granted to the State of Arizona.

No opinion is expressed as to the authority of the

remaining parties, other than the State or its agencies, to

enter into said agreement.

DATED this 2$“day of /7W— , 1987.

ROBERT K. CORBIN
: Attorney General

Assistant Attorfey General
Transportation Division

3658G
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To

Il

ADOT-UHS/G. Wallace, S. Martin, R. Jordan

. HDR/J. Zovne l

e carriage Lane Outfall Hydraulics/ -
Off-Peak Capacity PP oy TR B

Subject

February 22, 1990

The purpose of this memo is to establish the maximum capacity
of the Carriage Lane Outfall (CLO) under off-peak conditions,
and to propose an allocation of off-peak flows to the enti-
ties discharging to the CLO (ADOT, MCFCD, Chandler, Mesa) .

To determine the maximum off-peak capacity, DCCO developed a
hydraulic profile analysis for the CLO from the East Valley
(Price) Tunnel outfall at the Salt River to the CLO Head
Structure. The analysis was done in Lotus 123 spreadsheet
format, and HDR’s review copy of the DCCO print-out is
attached.

The key assumptions in the DCCO analysis are as follows:

1. The water level of the Salt River is at or below eleva-
tion 1160 ft.msl.

2. The weir at the Salt River outfall is at elevation 1158
ft. msl.

3. The pipe friction formula is Manning’s equation with n’s
of 0.013 or 0.015.

4. The top of the CLO Head Structure is at elevation 1189
ft. msl.

With these assumptions the maximum off-peak capacity was
determined by DCCO to be 532 cfs. HDR concurs with this
analysis with the only exception being the application of
Manning’s equation to an essentially pressure (surged) pipe
flow situation. Although Manning’s equation, which is an
open-channel flow equation, is often applied to a "submerged"
storm sewer, its application is less desirable when the flow
is clearly pressurized flow, as it is in this case. There-
fore, we would alternatively recommend the use of the
Hazen-Williams (H-W) equation for pipe flow, with a C=130 for
concrete pipe.

HDR modified the DCCO analysis by applying the H-W equation
to the CLO pipe. For simplicity, only the CLO pipe equation
was modified in DCCO spreadsheet as this pipe accounts for
94% of total straight pipe friction loss in the system. The



Page Two
Carriage Ln./Off-Peak Capacity
February' 22, 1990 -~

!

application of H-W reduced losses in this section by several
feet and thus resulted in a higher off-peak capacity of 573
cfs. A marked-up copy of HDR’s run is attached.

Using 573 cfs as the maximum off-peak capacity, the following
off-peak allocations would result according to the
Intergovernmental Agreement (1-25-88).

Entity Percent of Flow Allocation, cfs
State (ADOT) T O 405
County (MCFCD) 5 2 30
Chandler 10:.3 59
Mesa 13.8 79
Totals 100.0 573

HDR therefore proposes that the CLO off-peak capacity be
established at 573 cfs and furthermore recommends that the
parties to the IGA be updated and advised on the status of
the off-peak allocations. -

While the question of off-peak allocations is being resolved,
HDR will continue to proceed with preliminary design of the
Price/Santan drainage system assuming that the combined ADOT
and Chandler off-peak allocation will exceed the maximum
planned discharge of 450 cfs into the CLO Head Structure.

JJZ/jm/aay

cc: DCCO/S. Polasik
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APPENDIX 1.C.

Price (East Valley) Tunnel Hydraulics
(Excerpts from Final Hydraulic Report for Price Tunnel System,
Volume I, HNTB, August, 1989)
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Table 1

Critical Hydraulic Elements
in The Tunnel System

Node No. Structure Description Invert Top Elevation *
Sta. 1 Drop Structure A 1,120.00 ft 1,195.00 ft'*
Sta. 4 Carriage Lane Basin 1,170.00 ft 1,189.00 ft
Head Structure
Sta. 37 Drop Structure B 1,164.36 ft 1,195.55 £t
Sta. 45 Dropshaft No. 5 1,118.00 ft 1,191.50 ft
Sta. 53 Dropshaft No. 4 1,315.37 ft 1,190.80 ft
Sta. 63 Dropshaft No. 3 1,332.07.£t 1,196.35 ft
Sta. 69 Dropshaft No. 2 1,110.09 ft 1,198.90 £t
Sta. 83 Dropshaft No. 1 1,105.47 ft 1,187.75 Lt
Sta. 90 Tunnel Low Point 1,103.00 £t 1,182.00 ft

* Top elevation is obtained from HNTB's intermediate dropshafts
site plan except at the Carriage Lane Basin head structure

Design and Simulation Conditions

Prior to the series of simulation runs, it was decided that the tunnel
system flow capacities would be designed for the 100-year tunnel inflow
with a 1l0-year river flood. The river flood elevations used
throughout Dr. Song’s studies have been based upon preliminary results
from Simons, Li and Associates’ (SLA) modeling. Prior to 1989, extra
elevation was added to the SLA elevation to account for the
preliminary nature of their results, and an elevation of 1170.5 feet
was used for the 10-year flood at Price Road. In February 1989, the
10-year flood elevation was raised to 1,172.12 feet by SLA. The study
results of the effects due to the higher river flood elevation are

included in Section III - C.iii.c.
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HNTB provided Dr. Song with the tunnel inflow hydrographs at 11
locations. The origin of time in the mathematical model was set by
Dr. Song at hour 11.75 of the hydrographs obtained from HNIB's HEC-1
results. Since Dr. Song’s model only directly simulated the system
upstream of the tunnel low point at Sta. 90, the head losses from the
riser to the river are built into Dr. Song’s computer program by
internal, non-output documented calculations. The hydraulic control for
the system was determined to be at the high point in the riser,
therefore, Dr. Song used this location as the downstream control in
his model. A head loss at the high point in the riser is calculated
and added to the downstream end boundary condition, when there is
outflow from the tunnel system. Dr. Song assumed a 21-foot wide weir
and used the Francis submerged weir equation to calculate the flow

rate.

Maximum outflows of 2,240 cfs and 1,150 cfs for the system resulted for
the 100-year and 10-year design events versus 10-year and 100-year
river floods, respectively, from Dr. Song’s models. For the design
condition of the 100-year tunnel inflows verse no flow in the river, a
maximum outflow of 2,279 cfs was recorded from his model.

During the course of this transient flow modeling, the following
simulation conditions were performed and documented in Dr. Song’s

reports:

Condition A — 10-year tunnel inflow hydrographs with 100-year Salt
River flood level at 1,173.00 feet at Hayden Road outfall (see Dr.
Song’s December, 1987 report).

Condition B — 100-year tunnel inflow hydrographs with no flow in Salt
River, with outfall at Price road (see Dr. Song’s January and June,

1988 reports).

Condition C— 100-year tunnel inflow hydrographs with 10-year Salt
River flood level at 1,172.12 feet at Price road outfall (see Dr.
Song’s June and July, 1989 reports).

- 14 -



iiis

Results of Simulations

The results of the simulations are organized into three parts based
on the design conditions (Conditions A, B and C). Since Dr. Song has
developed a total of nine (9) reports associated with the modeling
of the tunnel system from May, 1987 to July, 1989, only the valid

results are addressed herein.

a. Condition A — 10-year tunnel inflow hydrographs with a 100-year
salt River flood level at 1,173.00 feet at Hayden Road.

This 1987 simulation run assumed the tunnel outfall was at Hayden
Road and the system length was approximately 3,000 feet longer than
for the current tunnel outfall at Price Road.

The modeling results indicated that no hydraulic transient problem
exists, due to the tunnel being full of water at the start of the
simulation. This will be true even with the current 100-year river
flood level at 1,181.94 feet and the outfall at Price Road is used.

HNTB estimates the peak hydraulic grade line (HGL) at the Carriage
Lane Basin head structure (at Sta. 4) may be high enough to cause
overflow into the basin. This condition will be much closer to
being the hydraulic control for the tunnel system due to the fact
that the outfall location was moved upstream to Price Road, and a
much greater differential exists between the 10-year and 100-year
flood elevations there than at Hayden Road.

HNTB also calculates the HGL to be 1,179.80 feet at sta. 4 for the
condition of the 10-year tunnel inflows with a l0-year river flood
elevation of 1,172.12 feet. This HGL could create backwater into
some of lateral pipes connecting to the Carriage Lane Basin outfall
pipe but would not endanger the neighborhood houses with flooding

(minimum floor elevation at 1,192.00 feet).
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b. Condition B — 100-year tunnel inflow hydrographs with no flow in
Salt River.

The most severe surges were found to occur under this design
condition. The Carriage Lane Basin with the head structure
configuration described in the previous section was found to be an
effective surge relief device. There is no overflow into the basin
for this design condition. Dr. Song’s simulation shows no tunnel
outflow for the first 78 minutes from the start of the simulation,
due to the tunnel storage. This storage volume is estimated to be
4,460,000 cubic feet (102 acre-feet). There also is no outflow from
the Carriage Lane Basin to the Carriage Lane Basin outfall pipe for
approximately 56 minutes during the simulation period, from minute 92
to minute 148, when the HGL in the head structure is higher than the
water surface elevation in the basin. A maximum water surface

elevation of 1181.50 feet is reached for this condition.

The maximum pressure head in the tunnel is estimated to be 100 feet,
which consists of static pressure head, surge pressure head, and
waterhammer pressure head. A maximum pressure head of 50 feet is
estimated for the Carriage Lane Basin Outfall Pipe.

Three locations were established to be designed to allow air in the
tunnel system to escape during the filling period. Drop Structure A,
Drop Structure B, and the Carriage Lane Basin head structure should
be designed to allow air outflow rates of 1,800 cfs, 600 cfs, and 600

cfs, respectively.

c. Condition C — 100-year tunnel inflow hydrographs with 10-year
Salt River flood level at 1,172.12 feet.

These results present not only the hydraulic performance in the
proposed tunnel system under the design condition but also show the
effects of the increased 10-year river flood elevation from 1,170.50
feet to 1,172.12 feet. Maximum HGL at locations for the tunnel system
are plotted in Exhibit 7.
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The 1.6 feet increase in the 10-year river flood elevation appears to
have the following effects (The comparison is made to Dr. Song’'s
June, 1988 report):

1. There is no hydraulic transient problem in the tunnel system for
this design condition for either river flood elevation,'because
the tunnel starts the design event full of water due to the river
flood. Even with the original, lower 10-year river flood
elevation, this condition produced the highest HGL at the upstream
end, and resulted in a minor amount of overflow into the Carriage
Lane Basin. The most significant effect of the higher flood
elevation is to increase the overflow into the Carriage Lane Basin
by overtopping the weir at the head structure. The overflow occurs
because of the backwater effect, not by a backsurge resulting from
transient conditions. The amount of the overflow increased from
0.53 acre-feet (as previously recorded) to 1.94 acre-feet. This
overflow will last approximately 52 minutes with a maximum flow

rate of 44.4 cfs.

2. Dr. Song assumed a submerged sharp-crested weir at the system high
point in the riser and used the Francis submerged weir equation to
calculate the outflow. HNTB felt that the weir in the riser is
not a submerged sharp-crested weir and would not generate
approximately two feet of additional head loss as Dr. Song
predicted. However, Dr. Song’s model did not consider the head
losses taking place in the Drop Structure B, and his model showed
adequate simulation results for the Carriage Lane Basin outfall
pipe system. For the drainage tunnel, Dr. Song’s results

considered to be very conservative.

3. No flow will discharge into the Carriage Lane Basin outfall pipe
from the Carriage Lane Basin for approximately 2.8 hours. The
maximum pool elevation is at elevation 1,183.10 feet. This is
1.6 feet higher than the maximum pool elevation resulting for the
100-year event with no flow in the river. The rating curves for

the Carriage Lane outfall pipe system is listed in Table 2.
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Table 2

Rating Curve
for

The Carriage Lane Basin Outfall Pipe System =

HGL at Qtl at WSEL in Qout Qover to HGL at Qt2 at

Time Sta. 4 Sta. 4 Basin from Basin Basin Sta. 37 Sta. 37
(min.) (ft) (cfs) (ft) (cfs) (cfs) (ft) (cfs)
75.83 1,187.51 185 1,177.76 0 0 1,182.24 308
80.73 1,187.35 200 1,178.20 0 0 1,182.74 325
88.09 1,188.85 199 1,178.84 0 0 1,184.47 305
90.54 1,189.06 197 1,179.04 0 -2.4 1,184.81 299
95.45 1,189.14 191 1,179.43 0 -9.0 1,185.23 286
100.35 1,189.24 180 1,179.80 0 -19.9 1,185.72 269
105.26 1,189.34 167 1,180.15 0 -32.4 1,186.23 250
112.62 1,189.38 161 1,180.63 0 -38.9 1,186.23 242
119.97 1,189.41 156 1,181.04 0 -44.4 1,186.43 233
127.33 1,189.38 162 1,181.39 0 -38.5 1,186.06 238
139.59 1,189.17 189 1,181.83 0 -11.7 1,185.20 254
142.05 1,189.07 198 1,181.90 0 -2.9 1,184.95 258
144.50 1,188.55 204 1,181.96 0 0 1,184.61 260
1,182.85 201 1,182.82 0 0 1,179.21 229
K 1,182.85 203 1,182.85 3.4 0 1,179.03 241
196.00 1,182.81 216 1,182.94 15.6 0 1,178.58 255
210.72 1,182.48 233 1,183.04 32.5 0 1,177.69 274
235.24 1,181.88 248 1,183.09 47.7 0 1,176.52 291
250.00 1,181.60 253 1,183.08 52.7 0 1,176.02 298

Qtl: Total Flow at Sta. 4
Qout: Outflow from the Basin
Qover: Overflow to the Basin
Qt2: Total Flow at Sta. 37
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iv.

Conclusions and Recommendations

The conclusions for the hydraulic transient flow modeling are as

follows:

a. There is no hydraulic transient problem in the tunnel system.
The Carriage Lane Basin with head structure was found to be an

effective surge relief device.

b. The most significant effect of the higher flood elevation is to
cause overflow into the Carriage Lane Basin by overtopping the weir
at the head structure. The overflow occurs by the backwater effect
not by transient surge. The amount of the backflow is 1.94 acre-feet
and will last approximately 52 minutes with a maximum flow rate of

44 .4 cfs.

c. No flow will discharge into the Carriage Lane Basin outfall pipe
from the Carriage Lane Basin for approximately 2.8 hours. The maximum

pool elevation is at elevation 1,183.10 feet.

d. Since the maximum HGL in the Carriage Lane Basin outfall pipe is
at 1,189.41 feet, it should not endanger the neighborhood houses
(minimm floor elevation near 1,192.00 feet). Some of the pipes from
adjacent detention pond should be carefully examined for backwater
effects due to this high HGL.

e. There is no overflow from any of intermediate dropshafts according

to Dr. Song’s simulations.

Recommended design hydraulic parameters for the Price Road Drain

Tunnel are described as follows:

a. The Carriage Lane Basin head structure should have at least 300
square feet of cross-sectional area with a 20-foot long weir at
elevation of 1189.00 feet.
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b. The drainage tunnel was hydraulically modeled based on the
10-year river flood elevation at 1172.12 feet. The river stream bed
elevation must be kept below the elevation of 1,153.00 feet for the
potential aggradation due to the future river work activities.
Restudy or re-evaluation must be conducted if any of the above
parameters has been changed.

c. We estimated that a river water surface elevation of 1,168.26 feet
would not create any overflow into the Carriage Lane Basin, if any
overflow into the basin is not acceptable to City of Mesa.

d. The maximum pressure head in the tunnel is estimated to be 100
feet, which consists of static pressure head, surge pressure head,
and waterhammer pressure head. A maximum pressure head of 50 feet is
estimated for the Carriage Lane Basin outfall pipe.

e. Three locations in the system were established to be designed for
" air relief. Drop Structure A, Drop Structure B, and the Carriage

Lane Basin head structure should allow air outflow rates of 1,800
cfs, 600 cfs, and 600 cfs, respectively.

DIIGS/sc/3
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DROP STRUCTURE B DROP STRUCTURE A
Sta. 37 Sta. 1
Sta. 4 Sta. 11 Sta. 29
g Ve -O-
Carriage Lane Sta. 42
Detention Basin Dropshaft No. 5 Sta. 45

Head Structure

Dropshaft No. 4 é? Sta. 53
Dropshaft No. 3 qb Sta. 63

Dropshaft No. 2 3? Sta. 69

Dropshaft No. 1 CP Sta. 83

Tunnel Low Point O

A
3
8

1

Tunnel Outfall J

le_._L

Outlet to River

EXHIBIT 5
DR. SONG'S MODEL CONFIGURATION HNTB
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APPENDIX II

PUMP STATION DATA

On-Site Pump Stations
A.l  ADOT Criteria/Outer Loop Pump Station Criteria

A.2  Cost of On-Site Stations without Underground Storage
A.3  Cost of On-Site Stations with Underground Storage

Off-Site Pump Stations

B.1  Off-Site Basin-to-Basin System Cost Dala
B.2  Off-Site Pressure System Cost Data



APPENDIX I1.A.1

ADOT On-Site Pump Station Crileria

Outer Loop (Pima) On-Site Pump Station Criteria
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ARIZONA DEPARTMENT OF TRANSPORTATION
OFFICE MEMO

December 15, 1989

TO: Gary Robinson
chief Deputy State Engineer

FROM: Dan R. Powell
District Engineer

Re: Pumphouse Design Changes

As a follow-up to our meeting of November 30, 1989 the District

has compiled -a basic listing of criteria to be used in the
In order to insure reliability and

design of future pumphouses.
performance during critical events new pumphouses should be
designed with the following features:
a. Engines shall be diesel fueled
b. pumps shall be direct or right angle drive
c. Fuel tanks shall be above ground and have 12-18 hour
capacity
d. control systems shall be centered around industrial
grade computers
e. Pumphouse sites shall have a walled perimeter
£ Pumphouses shall be designed using an industrial
architect

District feels that these criteria can be incorporated into

The
a design similar to the 43rd Avenue, Grand Avenue, or Van Buren
pumphouses. The District will meet with any group that wishes

to clarify any of these issues in order to insure that the final

product is functional and reliable.
o

Dan R. Powell

ce's L. Langer

| g\)g o2 )
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ARLZONA DEPARIMENL OF TRANSPORTATIUN
OFFLCE MEMO

January 9, 1990

REX LEATHERS
Project Director ‘
DeLeuy Cather and Company

WILRY 8MITH
Deputy Engineering Manager
DeLauw Cather and Company

RAYMOND C, JORDAN, P.E.
Drainage Engineer
Urban Highway Bection

PUMPIIOU3E DESIGN CIIANGES

The atkached memo from Dan R, Powell 1lista aeveral
modifications reqiested by Diastyict I, ADOT management
implementation of these changes,

Pleana [ake the follawing actions with respect to this topiey

1, On projects whore .the deslgn is 30X complete or less

changes,  Projects beyond 30% design (inecluding those currently under

pumphoune deaign

han

approved the

implement thesne

conatruction) mhould be changed to dieael fueled engines where feanible,

2, Prepare & written gummary outlining any economic and operational impacta
of the proposed changes that you feel should be discussed with Dlatrict I,

3, Bet up a meeting with District I to discuss the topics in items 1 and 2

ahove.

The meating should be held prlor to the end of January, DPlease

invite representatives of DMIM, Baker, and IIDR to attend and also furnish
detailed meeting minutea, ,

4, In consultation with Diatrict I, prepare a draft pump ptation design

"whita paper"
outlining general pump station design requirementsa.

completed by February 16, 1990,

(for diatribution by UHS to our management congultanta)
The draft should be

Pleane contact ua if you have any questions concerning thia diresctivae,

@m(g/@pﬂo&m

RCJ/RAD/km

Attachment

act D, R, Powell, Distr, I
v L Lﬂnaﬁr' Ullﬂ
C, K. Eaton, UJ3
T, W, Monchak, DMIH

Y. B,
F. K,

McMullen, Baker
lleaaton, HDR




JraH—25— 53 FRI S 4™ ADOT | S = S | [ LA

ARIZONA DEPARTMENT OF TRANSPORTATION| SPEED  MEMO
L X
UREBAN  H L GH WY FIRE: [ JYOUR [ JMY (X)BELOW [XJATTACHEC
SECT L OM {0 JLETTER [ JPHONE CALL [ ]OKDER
| 11( JINQUIRY [ JIMEMO [ JTELEGRAM
' ’QOATE .......... e e it
I 1
|TO: HOR 1{FROM RAY JORDAN
ATTN: STEVEN MILLER l
o oo e
v "
SUBJECT: PUMP STATION DESIGN 1{DATE: 01/26/90
; I
'R

ATTACHEO, FOR YOUR INFORMATION, ARE MINUTES FROM A MEETING BETWEEN CCCO AND
| DISTRICT 1 CONCERNING THE ODESIGN OF ON-SITE PUMP STATIONS. IN THE FUTURE,
THE TOPICS OISCUSSED IN THIS MEETING WILL 8E FORMALIZED IN A PUMP STATION

| DESIGN "WHITE PAPER; HOWEVER, FOR IMMEDIATE DESIGN PROJECTS, YOU MAY WISH
' TO REFER TO THE INFORMATION PRESENTED IN THESE MINUTES.

: A SO ATTUCHED ARE THE OTHAR L MEMJI'S

- / » \
A2 & PISCOSSED O WRDURSPAY | (/-9-90 ¢ 12-/5-87 )
'S [GNATURE/TITLE/LOCATLON/PHONE : .

|

JREPLY (] NO REPLY NECESSARY [X) ACKNOWLEDGE RECEIPT ONLY [

s
—~ fﬁ_rwr‘v—ﬁ-fww‘— ==

SIGNATURE/TTTLE/LOCATION/PHONE:

cc: GEQRGE WALLACE
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' _ INTEROFFICE CORRESPONDENCE il * DATE: January 22, 1990
T0! " DCCO File / Attendecs .| From: W.D.Boyd \p LD
_ LOCATION: -, . F, | toeanon: peco 4Dt |
' ‘ PHONE: S RN AR :
~ SUBJECT: e -
Pumphouse / Pump Revisions . CO-DP-129-25

' Meeting Minutes
W

0 Wy
Ve
v

On January 17, 1990 a meceting was held in DCCO of'ficc.""t'o‘ discuss . District 1's
request to consider changes in the current pump station: desigh, © Those in
attendance are shown in thc attached roster. AT T S Ios

It was agreed that the mcmo from Dan Powell, District - Engineer, to - Gary
Robinson, Chief Deputy State Engincer, dated, - December 15, 1989, "Pumphouse
Design Changes" would serve 'as_an unofficial - agenda, ' It . was furthér agreed
that additional comments from District personnel, which was presentéd by  Don |
Lehman, would also be discussed. ' ' ! ¥, ok

{t was established the itcms developed by Distriot | would be discussed and
unless the discussion brought out points that caused the - district to withdraw
their request all the items would be considercd, It was also agreed that DCCO
would prepare a report on cach of the items, listing both the pros and cons of
the requested revisions. This would be provided to ADOT. for their review dnd
upon their direction the revisions would be incorporated into future plans.
The revisions would also bc included in designs now underway where changes
could be made without a major impact on the project.

The record of this mecting rcflects only the itcms:'discus:scd and their
deposition while the "white paper" being prepared by DCCO will address the

issues in morc dctail,

[tems Discussed:

. Engincs shall bec dicscl fueled:  This rcquest will bé reviewed by DCCQ.
Consideration will be given to the nccd for a "Fuel . Mahagement Progrgm'.
the possibility/probability of futurc EPA restrictions on the wusc of diesel
fucled engincs, and the cost (initial and maintenance). The District a'lso
stated that if natural gas was available thcy had no. objection to It being

used as the fuel source, ‘
2. Pumps shall be direct or right angle drive DCCO .ask'cd il the intent was
to provide scparate engines for cach pump. The District acknowledged this

was their rcquest, Their c¢xperience has been that with the electric
submersible pump that debris in the wet well would “gencrally put the pumr

G R %f\"\;j

beiy a4 2
LU b 250
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DCCO File/Attendecs
Pumphouse/Pump Revisions
CO-DP-139-25

January 22, 1950

out of s'crvicc to the extent that it requircd major rcpair. It was also
their position that a large mixed-flow pump will normally pass this type of
obstr'uct‘ion. DCCO disctissed some of the problems that arc associated with
the maintenance of mixed-flow pump. The question was asked if thc design
for the right angle pump should include @ seccondary source of power
(c'lcctric) if therc was failure in the diesel powcred Ssystem. The
District’'s response was that it should npot be includcd. The District
indicated they preferred the right angle drive pump over other types,

3. Fuel tanks shall bc above ground and have 12-18 hour capacity: The
District made the point they werc requesting the tanks be of a size to
p'rovidc for 12-18 hours of operation. This rcquest then triggered a
d:sCu.ssion about the possibility that the fucl tanks at cach the site would
require a design which would accommodate the number of pumps and the fucl

consummation of cach pump.

4. Control systems should be centered around industrial grade computerss  The
District considered thc computer system at 9lst Avenue at the low end of
manufactured industrial computers.  They rcquested the computers installed
be more standardized,  Further discussion indicated their desire was to go
to a sole source for the computers, This was to facilitatc replacement
parts and simplily maintenance needs. DCCO will review a number of
commercinl grade computcrs and make o recommendation as to the one most
desirable.  DCCO will then preparc a letter to justify the nced for a sole
source specification.

Discussion was directed toward the heat problems within the pumphouse and
its effect on the computer c¢quipment. Onc solution proposed was to place
the equipment in a secparate air condition¢d cnclosure. DCCO said they
would review this and proposc a mcthod to alleviate this concern.

v

5. Pumphousc sitcs shall have a walled perimeters  District rcquested that the
site perimcter be walled on all sides, Wall height should take into
consideration: acsthetics, sitec location, security and noise mitigation.
It was agreed these factors should be weighted on a site specific
condition, but in gencral walls should bc a minimum of 8 fect high.

Extcrior design of the pumphouse was bricfly discussed and it was 'thc
general conscnsus it should bLc standardized and cxcept for somec minor

revisions, remain as now designed.

6. Pumphouscs shall be designed  using  an Industrial Architect: The District
falt that many of the [eatures in the pumphouscs demonstrated the design
was probably done by Civil Engincer’s rather than industrial orientated
Architects. Examples sited werc layoui of the various components werc not
user compatible such as switches and gauge readings were scparatcd'to where
the gauge was not visible to the switch, clectrical outlcts mis-located,

gns dctectors mis-located.
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DCCO File/Attcndees
Pumphouse/Pump Revisions

. CO=DP-139-25 . | N
January 22, 1990 . ok i

be 4 o v

In general the District belicves a  better layout of the features would be
realized if the design was donc by industrial Architects.

There were 21 additional items presented by Don Lehman. Many of these were
duplicates or similar to the items in Dan Powcll’s memo, or had alrcady, been
incorporated into the current design. : . T

(

1. Tertaced slump block provides ecasy access to roof - This concern has
been corrected in the revised plans. : : ' :

2. Flap valve entering discharge chumber did not’ work properly due to

clearance problem with roof - Design to be revised to provide better
clearance. ' , :
3, Security gate for pump scrvice switch c¢nclosure docs not provide

method to sccure gate to steel frame - Plan to be revised accordingly.

4, et well pump scrvice cenclosurc too small - Wet well height to be
increascd from 4 fcct to 6 feet,

5. Revise the hoist from manual to electrical - Plans are being chpngcd
to reflect this request,

Revise the liquid propane piping system to rcduce vapor locks during

pump opcration - This request should be moot .if cngines are diese¢l
fueled. N
7. Revise roofing requirements to provide for "Koppers, Spcci{'icntion_ Il\lo.
| 17 WI" or approved equal - Special Provisions to be mo_d‘xﬁcd
| “accordingly. :
8. Propane tanks to far from cngine - See number 6.
9. Propane converter necds to be cngine mounted - Sce number 6.

10. Propanc liner to be 3/4 of 1" pipe - Sce number 6.

11. Lights in wet well - DCCO to review current design.

12. Ladder in wet well nceds to be cxténdcd above cntrance to providg for
hand hold - Plans to be revised accordingly. '

§
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DCCO File/Attendecs
Pumphouse/Pump Revisions
Jaruary 22, 1990

Wet well needs trash guard - DCCO to review curtent dcsign.

Enginc and generator nced to be 120 KW - DCCO to revise plans and
specifications. :

Control panel and motor controls should be in Idifi'crcnt rooms  other
than engine room - DCCO to cvaluate. S : '

Standard pump discharge connection should be uniform on all systems -
DCCO to evaluate. ' '

900 RPM pump (maximum) - DCCO will rescarch pump manufacturers to
ascertain if there is two ot morc pumps mceting this spccmcnnon .

Elcctrical/elcctronic parts to be standurdlzcd - See uctxon under
Number 4 of Mr. Powcell's memo.

Add cross bracing around cxhaust and vent holes in roof - DCCO to

review current design and make necessary ndJustments

Add remotc shut down capabilities to the generator control‘sysvtcm -
DCCO to revicw design of computer and modxrydcsxgn. ' R

Revise 3" PVC (C-900) to 3" DIP (CI1-50) for watcrlmc - DCCO to revise
design,

CO-DP-139-25

Attachment

Attendeces w/attachment
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DCCO File/Attendces . o e
Pumphouse/Pump Revisions S S L
CO-DP-129-25 ' ° ¥ S
January 22, 1990 B o

NAME

Bill Boyd

Bob Prochaska
Jerry Stanisz
Amber Kasbeer
Rich DeBoer.
Rex Leathers -

Walter Vocllmy -

Dave Ebcrhart
John Lewis
Bill Wang

Don Lehman
Paul Lorenzen
Joe DiVito
Tom Warne
Rolly Sime¢on
Lloyd Fussman
Dan Lance

* ATTENDANCE ROSTER

MEETING - PUMP STATIONS 1/17/90

COMPANY

DCCO (Phocnix)
DCCO (Chicago)
DCCO (Chicago)
ADOT (EIT)

ADOT - UHS

DCCO (Phoenix)
PBQD -

Hendrich, Eberhart & Associates

Hendrich, Ebcrhart & Associates
ADOT - Hwy, Plans

ADOT - Distriet |

ADOT ¥

ADOT

ADOT - Dijstrict I !

ADOT

ADOT

ADOT - District |

e e e aen
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(/ OUTER LOOP MANAGEMENT CONSULTANT

DeLEUW for the Arizona Department of Transportation

CATHER s

De Leuw, Cather & Company . One Gateway Center 426 N. 44th Street

February 21, 1990 Ref: Contract No. 85-14
Quter Loop Project Management
Project Nos. AZM 600-0-204 and
AZM 600-1-204
TRACS Nos. 101 LMC H 0795 01D and
101 LMC H 0817 01D

Arizona Department of Transportation
Urban Highway Section

205 South 17th Avenue, Room 216E
Phoenix, Arizona 85007

Attention: Rolly Simeon
Corridor Engineer

Subject: Pump Station Design

Decar Mr. Simeon:

As requested in the meeting of January 17, 1990, we have completed our analysis
of the request for changes in the Pump Station design as listed in Mr. Powell’s
letter to Mr. Robinson dated December 15, 1989.

For the major revisions, this letter will address what we consider to be the
advantages/disadvantages of the changes. For the other items we will report
only on the status of the change.

Requested Change:

I. Engines shall be diesel fucled.

Advantages

a. Diesel engines normally have a lower initial cost than gas powered
cngines. The diffcrence in cost becomes more significant as the cnginc
size increases. As an cxample, in 1986 a 320 KW gencrator system
powered by LPG was 225% morce than the same system powcred by a diesel
engine.  This difference was reduced to 25% when the comparison was
made for a 75 KW system.

b. Diesel fuel has two additional advantages over gas, in particular LPG,
it is a cheaper fuel sourcc and also is less of a potential fire

hazard.

Disadvantages

a. Diesel is dirtier burning than gas and thercfore is more of a smog
producing fucl.

b o

Suite 252 Phoenix, Arizona 85008 (602) 244-9096
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R. Simeon

Pump Station Design
February 21, 1990
Page 2 of 8

b. Diesel fuel in storage will decteriorate with age and develops corrosive
compounds. This deterioration of fuel can be destructive to tanks,
lines and especially injection system components. Because of the
venting required in diescl storage tanks the elimination of moisture in
the system would be extremely difficult. This condition is magnificd
in the Phoenix arca where large tempcrature changes each day causc the
tank to breathe.

The following additional information is presented for your revicw and
consideration.

We have contacted Dr. Robert Russel, (Rescarch Associate) of Union Oil Company
of California, and he provided us with the following information.

1. Storage -conditions affcct aging. Underground storage or a tank
location subject to minimum tempcraturc changes will dclay the aging
process.

2. Oil companics continually run tcmpcraturc/time test on their fuel and
consider one¢ ycar storagc at 70°F to be the maximum pcriod dicscl
should be stored.

3. Catalystically cracked fuels will have a poorer aging stability than
straight fuels.

4. Stabilizing additives should be specified when ordering fuel.

5. Fresh fuel should never be added to a partial tank of old fuel. the
old fuel has the catalystic ability to induce more rapid aging of the
fresh fuel.

6. Gas (LPG/Natural) does not dcteriorate appreciably.

Per the American Society of Heating, Refrigeration, Air Conditioning
Engincers (ASHRAE), Phoenix has morc than 18 days with a Dry Bulb (DB)
temperature at or greater than 105°F. Mectal temperatures will be much
higher. A sun shade would dcfinitely be required for the diescl storage
facility. (These should also be added to all cxisting LPG tanks to recduce
high pressure blowoff.) Sun shades however will not rectard the
temperaturc change that occurs daily and while underground storage would
help alleviate this concern, thesc tanks (UST) now fall under Federal EPA
and State controls. UST’s must bc double wall, and all metal underground
must be cathodically protected. Monitoring systems must be installed and
complete records regarding inventory control maintained. The whole
process becomes very complicated.
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Mr. R. Simeon

Pump Station Design
February 21, 1990
Page 3 of 8

We have also contacted Mr. Colin Morris of Caleb Brett (213-427-5481), his firm
can do tank testing and rccommend what chemicals should be added. The Nalco
Company can add the chemicals. As of this date we have been unable to locate a
firm to pump and filter the fuel if it is required. Mr. Morris is checking
this and will attempt to set up a package opcration for the Department’s review
and consideration if contract maintcnance is selected..

II.  Pumps shall be direct or right angle drive. (Vertical Long Shaft Mixed
Flow Pump with Right Angle Drive versus Submersible Pump)

Advantages
a. Pumps and parts available from many sources.

b. Efficiencies slightly higher than submersible sewerage pumps but
comparable to mixed flow submersible pumps.

Impeller can be adjusted without removing pump.
d. Diesel engine that drives pump can be worked on without pulling pump.
e. Vertical shaft mixed flow pumps are less expensive.

Disadvantages

a. Loss of flexibility - Pump drive and motor are marricd togcther,
failure of any component and the system is down.

b. Mixed flow pumps generally pass smaller size spheres than submersible
sewerage pumps. (See "Pumps - Sphere Size" attached.)

c. Wet well is normally under engines. This can create a hazard. A spill
of a combustible product on the roadway which enters the wet well could
cause all pumping to stop beccause of the engines being directly above.

d. Replacing a pump is a major project. The right angle drive must be
disconnected and the complete fabricated metal system removed.
Changing a mixed flow vertical shaft pump could required a day or more
versus changing a submersible pump which could be completed within

hours.

G G O G G S i G G5 S G G anm A N EE m & e
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Mr. R. Simcon
Pump Station Design
February 21, 1990

Page 4 of 8
PUMPS - SPHERE SIZE
Pum a Mixed Flow Submersible
Gal./Min. Pecrless Patterson Flygt Hydra KSB
5,400 s 25/8" 4" 6" 41/4"
7,200 4" 4" 65/8" - - 43/4"
10,800 43/8" 4 5/8" 6 5/8" - - 51/2"
21,600 -- 53/8" 73/8" - - 53/4"
Note: Sphere size is a function of pump size. The larger the pump, the

II1.

IV.

larger the sphere the pump will pass.

Fuel tanks shall be above ground and provide 12 to 18 hours opcrational
capacity.

This request can be accommodated. At each site when the number of pumps
and their pumping capacity is determined, fuel storage capacity can be
calculated and the tanks sized accordingly. Your attention is dircctly to
our earlier comments on dicsel storage.

Controls systems shall be centered around industrial grade computers.

This request has already been implemented. We have recommended and the
District Maintenance Engincer has concurred in this rccommendation that
all future control systems shall be sole-source manufactured by the Square
D Company. The exception to this will be the computer equipment required
for the two tunnel ramps at the Superstition T.I. This equipment shall be
manufactured by the Allen Bradley Co.

We have also rescarched the concept of air conditioning the computer
cquipment cnclosure in future contracts. This requirement appears
feasible at a nominal cost. We can include a design to provide for this
fcature.
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Mr. R. Simeon

Pump Station Design
February 21, 1990
Page 5 of 8

IV. Pumphouse sites,shall have a walled perimeter.

In general, -walls have only been provided at sites adjacent to or opening
onto residential areas to mitigate noise and to enhance neighborhood
aesthetics. Sist adjacent to the freeway or frontage road were enclosed
using 72" C.L.F. The use of block walls to completely enclose the site
will increase the site cost by approximately $60.00 per lincal foot of
wall where used in licu of chain link fence.

VI. Pumphouses shall be designed using an Industrial Architect.

This comment was understood to be of a general nature and not specifically
directed toward the Grand Avenue pump station.

An example cited was a switch and its accompanying gauge were scparated to
the extent that the gauge could not be scen when the switch was being
operatcd. We acknowledge the District’s concern and will make wuser
compatibility a major criteria in future designs.

In addition to the six concerns in Mr. Powell’'s lctter the District also had a
number of comments gathered from the Construction field staff. Generally
these were addressed in the meeting minutes of January 22, 1990, but in order
to have all the comments in one document we will address them again.

1. Easy access to roof because of terraced slump block.

This concern was discussed with the District carlier and the drawings were
revised to correct the problem.

2. Flap valve ecntering discharge chamber did not work properly duc to
clearance problem with roof.

Drawings have been revised to reduce the invert elevation of the pump
discharge pipe into the discharge chamber.

3. Sccurity gate for pump service switch enclosure does not provide mecthod to
sccure gate to steel frame.

We have reviewed the contract drawings and belicve the detail is covered.
4, Wet well pump service enclosure too small.

This concern was addressed some time ago and the drawings revised to
incrcase the wet well height from 4 feet to 6 feet.
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10.

11.

1.2

Change the hoist from manual to electrical.
Plans were revised earlicr to specify an electric hoist.

Revise the liquid propane piping system to reduce vapor locks during pump
operation.

The plans have been revised for contracts now under construction to
alleviate this concern.

Revise roofing requirements to provide [or Kooper’s Specification No. 17
WI or equal.

This specification was revised for projects now underway.

Propanc tanks too [ar from cnginc.

In general the 50 limit criteria is being adhered to if at all possible.
At the Broadway pump station this criteria was exceeded due to the site
layout, it was not possible to maintain the 50" limit.

Propane converter nceds to be engine mounted.

It is our wterpretation of the NFPA that if the cngine is in a building
then the converter must be outside. If the engine is not in an enclosure
then it can be engine mounted and we will develop the drawings to reflect
this.

Propane feed lines need to be 3/4" or 1" diameter pipe.

The drawings have been revised to show 1" pipe.

Lights nceded in wet well.

The drawings will be revised to provide for lights.

Ladder into wet well neceds to be cxtended above the cntrance to provide
for a hand hold.

The drawings will be revised accordingly.
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Mr. R. Simeon

Pump Station Design
February 21, 1990
Page 7 of 8

15.

16.

17.

18.

19.

20.

Wet well needs trash guard.

The wet wells are designed following the recommendations of the
Submersible Wastewater Pump Association. The openings in the bottom of
the wet well are specifically sized to match the pump capacity. A bar
screen wall be added at the entrance to the wet well.

Enginc and generator need to be 120 KW.

We have again checked the calculated maximum load imposed on ecach
generator and the testing specified was 17% higher than this maximum
load. It is our opinion that because of the infrequent use of the
equipment there will be no appreciable drop in the engine’s efficiency.

Control panel and motor controls should be in different rooms.

Sce our comments to No. 4 of Mr. Powell’s letter.

Pump discharge connection should be uniform on all systems.

We had revised the drawings earlier to accommodate this request.

900 RPM pump (Maximum).

Although we consider the specified 900 RPM pump provides for a greater
number of pump manufacturers and thercfore the cost should be more
competitive, however we have found two manufacturers that produce a pump
with a maximum RPM of 700. We can revise the specifications to reduce the
maximum RPM.

Electric/Electronic parts to be standardized.

Plecase refer to our comments to No. 4 of Mr. Powell’s letter.

Add cross bracing around exhaust and vent holes in roof.

We will revise the drawings to provide additional bracing.

Add remote shutdown capabilitics to control system.

The drawings had been revised carlier to provide this capability.

TSR,
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21. Change 3" PVC (C-900) to 3" D.L.P.

Necither PVC (C900) or Ductile iron pipe is available in 3" size. The

smallest size is 4" For the pump stations in the 12c contract we have
revised the PVC line to 4" The "generic" pump station now being
developed has this line as "Type K" copper which is available in 3"
diameter.

The preceeding narrative addresses the concerns of previous designs. Each of

the points put forth can be accommodated by design revisions. We have however
in certain instances presented both the advantages and disadvantages of the
requested changes. After your review, unless directed otherwise, we will
proceed with revising the plans and specifications to implement District 1's

requests.
Cordially,

D UW, CATHER & COMPANY

Rex C. Leathers
Projcct Director

-

RCL/WDB:pae

cc: Dan Powell, District 1
Tom Warne, District 1
Dan Laﬁc, Digtrict 1 /
oY {
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APPENDIX 11.A.2

Cost of On-Site Pump Stations without Underground Storage



Elliot Road Pump Station

50 Year Discharge 287 cfs
50 Year Discharge 129,000 gpm
Total Dynamic Head 40 ft
Total Horsepower 1533
Req’d Wet Well Volume 86,161 cu. ft. @20 Minutes Cycle Time
OPERATIONAL FLEXIBILITY:
Preferred
Number of Pumps Size
8 7 -6 5 4
Flow per Pump, gpm 16,130 18,430 21,500 25,800 32,250
BHP per Pump 200 250 300 350 400
Discharge Pipe Diameter, in 24 30 30 30 36
Velocity, fps 11.4 8.4 9.8 117 10.2
Wet Well Volume, cu. ft. 125,125 111,373 97,625 83,875 70,125
Needed WW Increase, % 0.00% 0.00% 0.00% 2.73% 22.87%
Flow with 8 pumps running 129,040
i e 112,910 129,010
R 6 " " 96,780 110,580 129,000
" 5V el 80,650 92,150 107,500 129,000
Sk 4 " " 64,520 73,720 86,000 103,200 129,000
. < s 48,390 55,290 64,500 77,400 96,750
. z " " 32,260 36,860 43,000 51,600 64,500
ol ([T 16,130 18,430 21,500 25,800 32,250
PUMP STATION COST:
Number of Pumps
8 7 6 5 4
Building/Wet Well 1,575,000 1,486,000 1,398,000 1,324,000 1,338,000
Fuel Storage Tank 81,000 90,000 94,500 94,500 90,000
Engines 311,000 313,000 322,000 276,000 345,000
Pumps 693,000 616,000 539,000 462,000 385,000
Subtotal 1,085,000 1,019,000 955,500 832,500 820,000
PUMP STATION TOTAL 2,660,000 2,505,000 2,354,000 2,157,000 2,158,000




Warner Road Pump Station

50 Year Discharge 247 cfs
50 Year Discharge 111,000 gpm
Total Dynamic Head 40 ft
Total Horsepower 1319
Req’d Wet Well Volume 74,138 cu. ft. @20 Minutes Cycle Time
[OPERATIONAL FLEXIBILITY:
Preferred
Number of Pumps Size
8 7 6 5 4
IFlow per Pump, gpm 13,880 15,860 18,500 22,200 27,750
BHP per Pump 200 200 250 300 350
Discharge Pipe Diameter, in 24 30 30 30 36
Velocity, fps 9.8 1.2 8.4 10.1 8.7
Wet Well Volume, cu. ft. 125,125 111,375 97,625 83,875 70,125
Needed WW Increase, % 0.00% 0.00% 0.00% 2.73% 22.87%
IFlow with 8 pumps running 111,040
e ki 97,160 111,020
e 6 " " 83,280 95,160 111,000
" 5. " " 69,400 79,300 92,500 111,000
v 4 " " 99,5920 63,440 74,000 88,800 111,000
i . 41,640 47,580 55,500 66,600 83,250
Ha 2z v " 27,760 31,720 37,000 44,400 55,500
S i " 13,880 15,860 18,500 22,200 27,750
[PUMP STATION COST:
Number of Pumps
8 7 6 5 4
uilding/Wet Well 1,575,000 1,486,000 1,398,000 1,324,000 1,338,000
Fuel Storage Tank 81,000 72,000 78,800 81,000 78,800
Engines 311,000 276,000 274,000 276,000 230,000
Pumps 693,000 616,000 539,000 462,000 385,000
Subtotal 1,085,000 964,000 891,800 819,000 693,800
PUMP STATION TOTAL 2,660,000 2,450,000 2,290,000 2,143,000 2,032,000




*REVISED TO 223 CFS FOLLOWING PUMP STUDY
DOES NOT APPRECIABLY AFFECT ANALYSIS AS SHOWN.

' Kyrene Road Pump Station
50 Year Discharge 212 efs
' 50 Year Discharge 95,000 gpm
\ Total Dynamic Head 40 ft
' Total Horsepower 1129
Req’d Wet Well Volume 63,452 cu. ft. @20 Minutes Cycle Time
' OPERATIONAL FLEXIBILITY:
Preferred
Number of Pumps Size
| 8] 7 6 5 4
Flow per Pump, gpm 11,880 13,570 15,830 19,000 23,750
BHP per Pump 150 200 200 250 300
l Discharge Pipe Diameter, in 24 30 30 30 36
Velocity, fps 8.4 6.2 7.2 8.6 7.5
Wet Well Volume, cu. ft. 125,125 111,375 97,625 83,875 70,125
l Needed WW Increase, % 0.00% 0.00% 0.00% 2.73% 22.87%
l Flow with 8 pumps running 95,040
A TR 83,160 94,990
s o= " 71,280 81,420 94,980
' S e 59,400 67,850 79,150 95,000
i, 4 " " 47,520 54,280 63,320 76,000 95,000
e c 35,640 40,710 47,490 57,000 71,250
' b " & T 23,760 27,140 31,660 38,000 47,500
t (R 11,880 13,570 15,830 19,000 23,750
[PUMP STATION COST:
l Number of Pumps
8 7 6 5 4
' Building/Wet Well 1,575,000 1,486,000 1,398,000 1,324,000 1,338,000
IFuel Storage Tank 60,300 72,000 63,000 67,500 67,500
' ngines 279,000 276,000 241,000 235,000 230,000
Pumps 693,000 616,000 539,000 462,000 385,000
l Subtotal 1,032,800 964,000 843,000 764,500 682,500
l PUMP STATION TOTAL 2,608,000 2,450,000 2,241,000 2,089,000 2,021,000




McClintock Drive Pump Station

50 Year Discharge 295 cfs
50 Year Discharge 132,000 gpm
Total Dynamic Head 40 ft
Total Horsepower 1569
Req’d Wet Well Volume 88,165 cu. ft. @20 Minutes Cycle Time
OPERATIONAL FLEXIBILITY:
Preferred
Number of Pumps Size
8| 7 6 5 4
Flow per Pump, gpm 16,500 18,860 22,000 26,400 33,000
IBHP per Pump 200 250 300 350 400
Discharge Pipe Diameter, in 24 30 30 30 36
Velocity, fps 115 8.6 10.0 12.0 10.4
Wet Well Volume, cu. ft. 125,125 111,375 97,625 83,875 70,125
Needed WW Increase, % 0.00% 0.00% 0.00% 2.73% 22.87%
IFlow with 8 pumps running 132,000
v T e i 7 115,500 132,020
g grit W 99,000 113,160 132,000
- <A 82,500 94,300 110,000 132,000
Sy 4 " " 66,000 75,440 88,000 105,600 132,000
ol el 49,500 56,580 66,000 79,200 99,000
i 2 " T 33,000 37,720 44,000 52,800 66,000
o ! 16,500 18,860 22,000 26,400 33,000
[PUMP STATION COST:
Number of Pumps
8 7 6 3 4
uilding/Wet Well 1,575,000 1,486,000 1,398,000 1,324,000 1,338,000
Fuel Storage Tank 81,000 90,000 94,500 94,500 90,000
Engines 311,000 313,000 322,000 276,000 345,000
Pumps 693,000 616,000 539,000 462,000 385,000
Subtotal 1,085,000 1,019,000 955,500 832,500 820,000
PUMP STATION TOTAL 2,660,000 2,505,000 2,354,000 2,157,000 2,158,000




Price/Santan TI Pump Station

50 Year Discharge 385
50 Year Discharge 173,000 gpm
Total Dynamic Head 40
Total Horsepower 2056
Req’d Wet Well Volume 115,549 cu. ft. @20 Minutes Cycle Time
OPERATIONAL FLEXIBILITY:
Preferred
Size Number of Pumps
8 7 6 5 4
Flow per Pump, gpm 21,630 24,710 28,830 34,600 43,250
BHP per Pump 300 300 350 450 550
Discharge Pipe Diameter, in 24 30 30 30 36
Velocity, fps 15.3 11.2 3.1 15.7 13.6
Wet Well Volume, cu. ft. 125,125 111,375 97,625 83,875 70,125
Needed WW Increase, % 0.00% 0.00% 0.00% 2.73% 22.87%
IFlow with 8 pumps running 173,040
. T 151,410 172,970
fa- ¥ g . 129,780 148,260 172,980
il S e 108,150 123,550 144,150 173,000
o T 86,520 98,840 115,320 138,400 173,000
ey 3 el A 64,890 74,130 86,490 103,800 129,750
i o sl 43,260 49,420 57,660 69,200 86,500
i | gt 21,630 24,710 28,830 34,600 43,250
[PUMP STATION COST:
Number of Pumps
8 7 6 S 4
Building/Wet Well 1,575,000 1,486,000 1,398,000 1,324,000 1,338,000
IFuel Storage Tank 121,500 108,000 110,300 121,500 123,800
[Engines 414,000 368,000 322,000 414,000 575,000
Pumps 693,000 616,000 539,000 462,000 385,000
Subtotal 1,228,500 1,092,000 971,300 997,500 1,083,800
PUMP STATION TOTAL 2,804,000 2,578,000 2,369,000 2,322,000 2,422,000




Cost vs Number of Pumps
Elliot Road Pump Station
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Cost vs Number of Pumps
McClintock Drive Pump Station

-~




ﬂ m

Price/Pecos Tl Pump Station

Cost vs Number of Pumps

N Building/Wet Well |Jjilij Pumps/Engines

______
6 - L S g Qe i Q)
2222222




APPENDIX I1.A.3

Cost of On-Site Pump Stations with Underground Storage




On-Site Pump Stations

PERATIONAL FLEXIBILITY: Flow, cfs
’O 250 200 175 150 100
[Total Flow, gpm 112,220 89,770 78,550 67,330 44,390
Number of Pumps 6 4 4 3 2
[Flow per Pump, gpm 18,700 22,440 19,640 22,440 22,450
[Total Dynamic Head 40 40 40 40 40
(BHP per Pump 250 300 250 300 300
IDischarge Pipe Diameter, in 30 30 30 30 30
[Velocity, fps 8.5 10.2 8.9 10.2 10.2
RReq’d Wet Well Vol., cu.ft. 74,953 59,959 52,465 44,971 29,983
Wet Well Vol., cu. ft. 97,625 70,125 70,125 56,375 42,625
Needed Wet Well Increase 0.009% 0.00% 0.00%; 0.009% 0.00%
[Flow with 5 pumps running 93,500
i 8 4 W8TV 74,800 89,760 78,560
o g 56,100 67,320 58,920 67,320
il 2 " 37,400 44,880 39,280 44,880 44,900
n ;L 18,700 22,440 19,640 22,440 22,450
UMP STATION COST: Flow, cfs
f 250 200 | 175 150 100
Building/Wet Well $1,398,000 $1,132,000 $1,132,000 $1,044,000 $955,000
[Fuel Storage Tank 78,800 67,500 56,300 54,000 40,500
[Engines 274,000 230,000 195,000 184,000 138,000
IPumps 539,000 385,000 385,000 308,000 231,000
Subtotal $891,800 $682,500 $636,300 $546,000 $409,500
PUMP STATION TOTAL $2,290,000 $1,815,000 $1,768,000 $1,590,000 $1,365,000
NDERGROUND STORAGE: Flow, cfs
l | 250 | 200 175 | 150 | 100
[Elliot Road Pump Station (287 cfs)
Length 96" Dia. Storage 800 2400 3600 4500 6600
Cost 240,000 720,000 1,080,000 1,350,000 1,980,000
Delete 72" Trunk, ft. 800 1000 1000 1000 1000
Cost (144,000 (180,000 (180,000 (180,000) (180,000)
Total Piping 96,000 540,000 900,000 1,170,000 1,800,000
System Total $2,386,000 $2,355,000 $2,668,000 $2,760,000 $3,165,000
Warner Road Pump Station (247 cfs)
Length, ft 1600 2200 3100 5600
Cost 480,000 660,000 930,000 1,680,000
Delete 72" Trunk, ft. 1000 1000 1000 1000
Cost (180,000 (180,000) (180,000) (180,000)
Total Piping 300,000 480,000 750,000 1,500,000
| System Total $2,290,000 $2,115,000 $2,248,000 $2,340,000 $2,865,000
[Kyrene Road Pump Station (212 cfs)
Length, ft 0 1000 1650 3800
Cost 0 300,000 495,000 1,140,000
Delete 54" Trunk, ft. 1000 1000 1000
Cost 0 (115,000) (115,000) (115,000)
Total Piping 0 185,000 380,000 1,025,000
System Total $2,290,000 $1,815,000 $1,953,000 $1,970,000 $2,390,000




On-Site Pump Stations

NDERGROUND STORAGE: Flow, cfs
F; I 250 | 200 | 175 | 150 | 100
McClintock Drive Pump Station (295 cfs)
Length, ft 1000 1200 2000 2800 4600
Cost 300,000 360,000 600,000 840,000 1,380,000
Delete 54" Trunk, ft. 1000 1000 1000 1000 1000
Cost (115,000) (115,000) (115,000 (115,000) (115,000)
Total Piping 185,000 245,000 485,000 725,000 1,265,000
System Total $2,475,000 $2,060,000 $2,253,000 $2,315,000 $2,630,000
[Price/Santan TI Pump Station (385 cfs)
Length, ft 3000 4400 5500 6600 8400
Cost 900,000 1,320,000 1,650,000 1,980,000 2,520,000
Delete 72" Trunk, ft. 1000 1000 1000 1000 1000
Cost (180,000 (180,000 (180,000) (180,000) (180,000)
Total Piping 720,000 1,140,000 1,470,000 1,800,000 2,340,000
System Total $3,010,000 $2,955,000 $3,238,000 $3,390,000 $3,705,000
[Building/Wet Well Total 5,660,000 5,660,000 5,220,000 4,775,000
lPump & Engine Total 3,412,500 3,181,500 2,730,000 2,047,500
Storage/Trunk Total 2,225,000 3,520,000 4,825,000 7,930,000
\All Pump Station Total N/A $11,297,500 $12,361,500 $12,775,000 $14,752,500
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APPENDIX I1.B.1

Off-Site Basin-to-Basin System Cost Data



Basins B, H, & E Summary

B H E

Total Flow, cfs 150 340 450

Total Flow, gpm 67,000 153,000 202,000

Pipe Diameter, inches T2 96 84

Outlet Pipe Length, feet 17,600 17,600 5,200

Static Head, feet 60 30 30

Head Loss, feet 20 20 20

Total Dynamic Head, feet 80 50 50

Total BHP @ 80% eff. 1,690 2,410 3,180

Outlet Pipe Velocity, fps 5 7 12

Required Wet Well Volume, cu. ft. 44,750 102,191 134,919
Number of Pumps 4 5 6 |

[Flow per Pump, gpm 16,750 30,600 33,670

BHP per Pump (80% eff.) 420 480 530

Wet Well Volume, cu. ft. 64,500 77,400 90,300

Needed Add’l Wet Well Vol,, cu.ft. 0 24,791 44,619

# Pumps

6 202,020

5 153,000 168,350

4 67,000 122,400 134,680

3 50,250 91,800 101,010

2 33,500 61,200 67,340

1 16,750 30,600 33,670

Building/Wet Well 914,500 1,070,900 1,208,900

Fuel Storage Tank 75,600 108,000 143,100

Engines 240,000 300,000 360,000

Pumps 374,000 606,000 764,000

Subtotal 689,600 1,014,000 1,267,100

IPUMP STATION TOTAL $1,604,000 | $2,085,000 | $2,476,000

P Sl apw £ 1R ’,5 ]

Pipe Unit Cost per foot 180 300 240

Total Pipe Cost 3,168,000 5,280,000 1,248,000

0 0

System Total $4,772,000 | $7,365,000 | $3,724,000




)

Basin "B" - Constant Head

Total Flow 150 cfs
Total Flow 67,000 gpm
Pipe Diameter 72 inches
Outlet Pipe Length 17,600 feet
Static Head 60 feet
Head Loss 20 feet
Total Dynamic Head 80 feet
Total BHP @ 80% eff. 1,690
Outlet Pipe Velocity 5.31 fps
Required Wet Well Volume 44,750 cu. ft. Recommended
Station
F\Iumber of Pumps 3 7 6 S 4
[Flow per Pump, gpm 8,380 9,570 11,170 13,400 16,750
IBHP per Pump (80% eff.) 210 240 280 340 420
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol., cu.ft. 0 0 0 0 0
# Pumps
Running k K % K K K kK K K K %k K K ok ok Kok Kk ok Total FIOW, gpm sk %k ok %k 3k ok 5k %k 3k K kK Ok koK Kk ok ok ck ok
8 67,040
7 58,660 66,990
6 50,280 57,420 67,020
S5 41,900 47,850 55,850 67,000
4 33,520 38,280 44,680 53,600 67,000
3 25,140 28,710 33,510 40,200 50,250
2 16,760 19,140 22,340 26,800 33,500
1 8,380 9,570 11,170 13,400 16,750
Building/Wet Well 1,303,800 1,206,400 1,109,100 1,011,800 914,500
Fuel Storage Tank 75,600 75,600 75,600 76,500 75,600
Engines 240,000 238,000 240,000 200,000 240,000
Pumps 614,000 554,000 494,000 434,000 374,000
Subtotal 929,600 867,600 809,600 710,500 689,600
PUMP STATION TOTAL $1,859,200 | $2,074,000 | $1,919,000 | $1,722,000 | $1,604,000
|
Pipe Unit Cost §180.00 per foot
[Total Pipe Cost 3,168,000 3,168,000 3,168,000 3,168,000 3,168,000
System Total $5,027,200 | 85,242,000 | $5,087,000 | $4,890,000 | $4,772,000




Basin "B" - Constant Head

Total Flow 120 cfs
Total Flow 54,000 gpm
Pipe Diameter 66 inches
Outlet Pipe Length 17,600 feet
Static Head 60 feet
Head Loss 20 feet
Total Dynamic Head 80 feet
Total BHP @ 80% eff. 1,360
Outlet Pipe Velocity 5.05 fps
Required Wet Well Volume 36,067 cu. ft.
Number of Pumps 3 7 6 5 4
[Flow per Pump, gpm 6,750 7,710 9,000 10,800 13,500
IBHP per Pump (80% eff.) 170 190 230 270 340
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol,, cu.ft. 0 0 0 0 0
# Pumps
Running sk sk 3k ok ok ok K ok K K K K K ok Ok ok %k ok ok ok ok Total Flow’gpm sk ok sk sk sk sk ok sk sk ok ok sk ok ok ok ok ok ok ok ok ok
8 54,000
7 47,250 53,970
6 40,500 46,260 54,000
S 33,750 38,550 45,000 54,000
4 27,000 30,840 36,000 43,200 54,000
3 20,250 23,130 27,000 32,400 40,500
2 13,500 15,420 18,000 21,600 27,000
1 6,750 7,710 9,000 10,800 13,500
Building/Wet Well 1,303,800 1,206,400 1,109,100 1,011,800 914,500
Fuel Storage Tank 61,200 59,850 62,100 60,750 61,200
Engines 240,000 210,000 204,000 200,000 160,000
Pumps 588,000 528,000 468,000 408,000 348,000
Subtotal 889,200 797,850 734,100 668,750 569,200
PUMP STATION TOTAL $2,193,000 | $2,004,000 | $1,843,000 | $1,681,000 | $1,484,000
L
Pipe Unit Cost $160.00 per foot
Total Pipe Cost 2,816,000 2,816,000 2,816,000 2,816,000 2,816,000
System Total $5,009,000 | $4,820,000 | $4,659,000 | $4,497,000 | $4,300,000




Basin "B" - Constant Head

Total Flow 85 cfs
Total Flow 38,000 gpm
Pipe Diameter 54 inches
Outlet Pipe Length 17,600 feet
Static Head 60 feet
Head Loss 20 feet
Total Dynamic Head 80 feet
Total BHP @ 80% eff. 960
Outlet Pipe Velocity 5.34 fps
Required Wet Well Volume 25,381 cu. ft.
'E\Iumber of Pumps 8 1 6 5 4
[Flow per Pump, gpm 4,750 5,430 6,330 7,600 9,500
BHP per Pump (80% eff.) 120 140 160 190 240
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol., cu.ft. 0 0 0 0 0
# Pumps
Runnlng [k %k 3k %k sk Sk Kk kK K K ok K Kk K K K Kk Total HOW, gpm sk 3k 3k sk ok sk sk ok ok sk ko ok ok ok ok ok ok ok okock ok
3 38,000
7 33,250 38,010
6 28,500 32,580 37,980
5 23,750 27150 31,650 38,000
4 19,000 21,720 25,320 30,400 38,000
3 14,250 16,290 18,990 22,800 28,500
2 9,500 10,860 12,660 15,200 19,000
1 4,750 5,430 6,330 7,600 9,500
Building/Wet Well 1,303,800 1,206,400 1,109,100 1,011,800 914,500
Fuel Storage Tank 43,200 44,100 43,200 42,750 43,200
Engines 160,000 189,000 180,000 150,000 136,000
Pumps 556,000 496,000 436,000 376,000 316,000
Subtotal 759,200 729,100 659,200 568,750 495,200
PUMP STATION TOTAL $2,063,000 | $1,936,000 | $1,768,000 | $1,581,000 | §1,410,000
Pipe Unit Cost $115.00 per foot
[Total Pipe Cost 2,024,000 2,024,000 2,024,000 2,024,000 2,024,000
System Total 34,087,000 | $3,960,000 | §3,792,000 | $3,605,000 | §3,434,000




Basin "H" - Constant Head

Total Flow 340 cfs
Total Flow 153,000 gpm
Pipe Diameter 96 inches
Outlet Pipe Length 17,600 feet
Static Head 30 feet
Head Loss 20 feet
Total Dynamic Head 50 feet
Total BHP @ 80% eff. 2,410
Outlet Pipe Velocity 6.76 fps
Required Wet Well Volume 102,191 cu. ft. Recommended
Station
Number of Pumps 8 7 6 5 4
[Flow per Pump, gpm 19,130 21,860 25,500 30,600 38,250
BHP per Pump (80% eff.) 300 350 400 480 600
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol,, cu.ft. 0 0 11,891 24,791 37,691
# Pumps
Running 3k 3k 3k K %k 3k K K K K K K K K K K K K ok ok K Total Flow, gpm sk sk >k sk sk sk 3k 3k K K K Kk Ok kK ok ok ok ok ok
8 153,040
7 133,910 153,020
6 114,780 131,160 153,000
5 95,650 109,300 127,500 153,000
4 76,520 87,440 102,000 122,400 153,000
3 57,390 65,580 76,500 91,800 114,750
2 38,260 43,720 51,000 61,200 76,500
1 19,130 21,860 25,500 30,600 38,250
Building/Wet Well 1,303,800 1,206,400 1,135,700 1,070,900 1,012,100
Fuel Storage Tank 108,000 110,250 108,000 108,000 108,000
Engines 320,000 280,000 360,000 300,000 400,000
Pumps 786,000 726,000 666,000 606,000 546,000
Subtotal 1,214,000 1,116,250 1,134,000 1,014,000 1,054,000
PUMP STATION TOTAL $2,428,000 | $2,323,000 | $2,270,000 | $2,085,000 | $2,066,000
Pipe Unit Cost $300.00 per foot
[Total Pipe Cost 5,280,000 5,280,000 5,280,000 5,280,000 5,280,000
System Total $7,708,000 | $7,603,000 | $7,550,000 | $7,365,000 | §7,346,000




Basin "H" - Constant Head

Total Flow 260 cfs
Total Flow 117,000 gpm
Pipe Diameter 84 inches
Outlet Pipe Length 17,600 feet
Static Head 30 feet
Head Loss 20 feet
Total Dynamic Head 50 feet
Total BHP @ 80% eff. 1,840
Outlet Pipe Velocity 6.76 fps
Required Wet Well Volume 78,146 cu. ft.
’ﬁ\lumber of Pumps 3 7 6 5 4
[Flow per Pump, gpm 14,630 16,710 19,500 23,400 29,250
BHP per Pump (80% eff.) 230 260 310 370 460
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol cu.ft. 0 0 0 746 13,646
# Pumps
Running sk %k 3k %k Xk 3k %k K >k kK 3k 3k K %k ok ok ok ok %k %k k TotalFlow’ gpm sk 3k sk >k 3k %k 3k 3k k K K Kk kK Kk ok ok ok ok
8 117,040
7 102,410 116,970
6 87,780 100,260 117,000
S 73,150 83,550 97,500 117,000
4 58,520 66,340 78,000 93,600 117,000
3 43,890 50,130 58,500 70,200 87,750
2 29,260 33,420 39,000 46,800 58,500
1 14,630 16,710 19,500 23,400 29,250
Building/Wet Well 1,303,800 1,206,400 1,109,100 1,013,600 949,800
Fuel Storage Tank 82,800 81,900 83,700 83,250 32,800
Engines 272,000 280,000 240,000 300,000 240,000
Pumps 714,000 654,000 594,000 534,000 474,000
Subtotal 1,068,800 1,015,900 917,700 917,250 796,800
PUMP STATION TOTAL $2,373,000 | $2,222,000 | $2,027,000 | $1,931,000 | $1,747,000
|
Pipe Unit Cost $240.00 per foot
[Total Pipe Cost 4,224,000 4,224,000 4,224,000 4,224,000 4,224,000
System Total $6,597,000 | $6,446,000 | $6,251,000 | $6,155,000 | $5,971,000




Basin "H" - Constant Head

Total Flow 190 cfs
Total Flow 85,000 gpm
Pipe Diameter 78 inches
Outlet Pipe Length 17,600 feet
Static Head 30 feet
Head Loss 20 feet
Total Dynamic Head 50 feet
Total BHP @ 80% eff. 1,340
Outlet Pipe Velocity 5.73 fps
Required Wet Well Volume 56,773 cu. ft.
[(Number of Pumps 8 7 L6 S 4
[Flow per Pump, gpm 10,630 12,140 14,170 17,000 21,250
IBHP per Pump (80% eff.) 170 190 220 270 340
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol,, cu.ft. 0 0 0 0 0
# Pumps
Running EEEEEEEEEEEEEEEEEEEEES Total FIO‘V, gpm %k 3k 3k sk sk sk sk sk kK koK sk ok ok ok sk ok ok ok ok
8 85,040
7 74,410 84,980
6 63,780 72,840 85,020
5 53,150 60,700 70,850 85,000
4 42,520 48,560 56,680 68,000 85,000
3 31,890 36,420 42,510 51,000 63,750
2 21,260 24,280 28,340 34,000 42,500
1 10,630 12,140 14,170 17,000 21,250
Building/Wet Well 1,303,800 1,206,400 1,109,100 1,011,800 914,500
Fuel Storage Tank 61,200 59,850 59,400 60,750 61,200
Engines 240,000 210,000 180,000 200,000 160,000
Pumps 650,000 590,000 530,000 470,000 410,000
Subtotal 951,200 859,850 769,400 730,750 631,200
PUMP STATION TOTAL $2,255,000 | $2,066,000 | $1,879,000 | $1,743,000 | $§1,546,000
I
Pipe Unit Cost $210.00 per foot
Total Pipe Cost 3,696,000 3,696,000 3,696,000 3,696,000 3,696,000
System Total $5,951,000 | 85,762,000 | $5,575,000 | $5,439,000 | $5,242,000




Basin "E" - Constant Head

' Total Flow 450 cfs
Total Flow 202,000 gpm
Pipe Diameter 84 inches
' Outlet Pipe Length 5,200 feet
Static Head 30 feet
Head Loss 20 feet
Total Dynamic Head 50 feet
. Total BHP @ 80% eff. 3,180
Outlet Pipe Velocity 11.69 fps
Required Wet Well Volume 134,919 cu. ft. Recommended
l Station
'@umber of Pumps 3 7 6 5 4
[Flow per Pump, gpm 25,250 28,860 33,670 40,400 50,500
' IBHP per Pump (80% eff.) 400 460 530 640 800
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol., cu.ft. 18,819 31,719 44,619 57,519 70,419
l # Pumps
Running 3 ok ok sk ok ok ok K ok ok ok ok ok ok ok sk ok ok ok ok ok Total FlOW, gpm 2k %k sk ok sk kosk sk ok ko ok skok sk ok ok ko ok ok ok
8 202,000
' 7 176,750 202,020
6 151,500 173,160 202,020
5 126,250 144,300 168,350 202,000
. 4 101,000 115,440 134,680 161,600 202,000
3 75,750 86,580 101,010 121,200 151,500
2 50,500 57,720 67,340 80,800 101,000
l 1 25,250 28,860 33,670 40,400 50,500
Building/Wet Well 1,342,100 1,273,800 1,208,900 1,148,900 1,096,900
. Fuel Storage Tank 144,000 144,900 143,100 144,000 144,000
Engines 480,000 420,000 360,000 500,000 400,000
. Pumps 884,000 824,000 764,000 704,000 644,000
Subtotal 1,508,000 1,388,900 1,267,100 1,348,000 1,188,000
l PUMP STATION TOTAL §$3,016,000 | $2,663,000 | $2,476,000 | $2,497,000 | $2,285,000
|
Pipe Unit Cost 3240.00 per foot
' [Total Pipe Cost 1,248,000 1,248,000 1,248,000 1,248,000 1,248,000
. System Total $4,264,000 | $3,911,000 | $3,724,000 | $3,745,000 | $3,533,000




Basin "E" - Constant Head

Total Flow 350 cfs
Total Flow 157,000 gpm
Pipe Diameter 72 inches
Outlet Pipe Length 5,200 feet
Static Head 30 feet
Head Loss 20 feet
Total Dynamic Head 50 feet
Total BHP @ 80% eff. 2,470
Outlet Pipe Velocity 12.38 fps
Required Wet Well Volume 104,862 cu. ft.
{Nmber of Pumps 8 7 6 S 4
[Flow per Pump, gpm 19,630 22,430 26,170 31,400 39,250
IBHP per Pump (80% eff.) 310 350 410 500 620
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol cu.ft. 0 1,662 14,562 27,462 40,362
# Pumps
Running *********************TOtalFlOW,gpm EEEEEEEEEEEEEEEEEEEES
8 157,040
7 137,410 157,010
6 117,780 134,580 157,020
S 98,150 112,150 130,850 157,000
4 78,520 89,720 104,680 125,600 157,000
3 58,890 67,290 78,510 94,200 117,750
2 39,260 44,860 52,340 62,800 78,500
1 19,630 22,430 26,170 31,400 39,250
Building/Wet Well 1,303,800 1,210,000 1,141,700 1,077,300 1,019,000
Fuel Storage Tank 111,600 110,250 110,700 112,500 111,600
Engines 320,000 280,000 360,000 300,000 400,000
Pumps 794,000 734,000 674,000 614,000 554,000
Subtotal 1,225,600 1,124,250 1,144,700 1,026,500 1,065,600
PUMP STATION TOTAL $2,529,000 | $2,334,000 | $2,286,000 | $2,104,000 | $2,085,000
I
Pipe Unit Cost $180.00 per foot
[Total Pipe Cost 936,000 936,000 936,000 936,000 936,000
System Total 83,465,000 | $3,270,000 | $3,222,000 | $3,040,000 | $3,021,000

r-Jt




Basin "E" - Constant Head

Total Flow 250 cfs
Total Flow 112,000 gpm
Pipe Diameter 66 inches
Outlet Pipe Length 5,200 feet
Static Head 30 feet
Head Loss 20 feet
Total Dynamic Head 50 feet
Total BHP @ 80% eff. 1,760
Outlet Pipe Velocity 10.52 fps
Required Wet Well Volume 74,806 cu. ft.
lﬁ\lumber of Pumps 8 7 6 5 4
[Flow per Pump, gpm 14,000 16,000 18,670 22,400 28,000
BHP per Pump (80% eff.) 220 250 290 350 440
Wet Well Volume, cu. ft. 116,100 103,200 90,300 77,400 64,500
Needed Add’l WW Vol., cu.ft. 0 0 0 0 10,306
# Pumps
Running BEEEEEEEEEEEEEEEEEEES] TOtalFlOW,gpm 3 3k K 3k sk ok ok ok ok ok ok ok ok ok ok k ok ok ok ok ok
8 112,000
7 98,000 112,000
6 84,000 96,000 112,020
S 70,000 80,000 93,350 112,000
4 56,000 64,000 74,680 89,600 112,000
3 42,000 48,000 56,010 67,200 84,000
2 28,000 32,000 37,340 44,800 56,000
1 14,000 16,000 18,670 22,400 28,000
Building/Wet Well 1,303,800 1,206,400 1,109,100 1,011,800 941,200
Fuel Storage Tank 79,200 78,750 78,300 78,750 79,200
Engines 240,000 238,000 240,000 200,000 240,000
Pumps 704,000 644,000 584,000 524,000 464,000
Subtotal 1,023,200 960,750 902,300 802,750 783,200
PUMP STATION TOTAL $2,327,000 | $2,167,000 | $2,011,000 | $1,815,000 | $1,724,000
L
Pipe Unit Cost $160.00 per foot
[Total Pipe Cost 832,000 832,000 832,000 832,000 832,000
System Total §3,159,000 | $2,999,000 | $2,843,000 | $2,647,000 | $2,556,000




OFF-SITE PUMP STATION COSTS

BASIN TO BASIN - CONSTANT HEAD
(Head Loss = 20%)

m@ *** Basin B - 4 Pumps *** *** Basin H - S Pumps *** *** Basin E - 6 Pumps ***
Carriage Pump Pipe Pump Pipe Pump Pipe
(cfs) | Station Line Total | Station Line Total | Station Line Total
450 1.60 3.17 4.77 2.09 5.28 1.37 2.48 3.17 5.64
350 1.48 2.82 4.30 1.93 4.22 6.16 2.29 2.82 5.10
250 1.41 2.02 3.43 1.74 3.70 5.44 2.01 2.02 4.04
IE:IOW@ EEEEEEEE ] Total EEEEEEEEE TS TOtal
Carriage Pump Pipe Basin |Basin/PS
(cfs) | Station Line Total | Costs* Cost
450 6.17 11.62 17.78 22.0 39.8
350 5.70 9.86 15.56 23.5 39.1
250 5.16 7.74 12.91 25.1 38.0

* Basin Unit Costs:

$3.00 /cu. yd. excavation and disposal

$5.00 /sq. ft. ROW acquisition

Total Costs in Millions of Dollars




APPENDIX 11.B.2

Off-Site Pressure System Cost Dala



Basin "B" - Pressure Line - Constant Head

PUMP STATION SUBTOTAL  §3,186,000  $3,162,000  $3,022,000  §2,642,000  §2,406,000

' Basin B H E
Basin Flow, cfs 150 225 75
Basin Flow, gpm 67,000 101,000 34,000
l Accumulative Flow, gpm 67,000 168,000 202,000
Outlet Pipe Length 17,600 17,600 5,200
Static Head 60 30 30
Sum Head Loss 200 90 20
l Total Dynamic Head 260 120 50
Calculated Diameter, ft 3.61 6.03 6.86
Standard Pipe Dia., Inches 48 78 84
' Velocity, fps 11.88 11.28 11.69
Number of Pumps 7 6 S 4 3
. Flow per Pump, gpm 9,570 11,170 13,400 16,750 22,330
BHP per Pump 750 900 1,050 1,300 1,750
# Pumps
l Running & ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kok ok TOI&[F]OW,gpm 3 3k 3k 3k ok ok koK K ok ok ok ok ok ok ok sk ok k ok ok
7 66,990
6 57,420 67,020
l S 47,850 55,850 67,000
4 38,280 44,680 53,600 67,000
3 28,710 33,510 40,200 50,250 66,990
' 2 19,140 22,340 26,800 33,500 44,660
1 9,570 11,170 13,400 16,750 22,330
I Building $52,260 348,480 $44,700 $40,920 $37,140
Wet Well 390,000 360,000 330,000 300,000 270,000
Excavation 60,696 56,560 52,424 48,288 44,152
Backfill 81,214 77,726 74,238 70,750 67,262
' Grating 12,800 11,200 9,600 8,000 6,400
Louvers 19,200 16,800 14,400 12,000 9,600
Roof Hatch 20,000 17,500 15,000 12,500 10,000
' Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 36,000 31,500 27,000 22,500 18,000
Check Valves 240,000 210,000 180,000 150,000 120,000
' Butterfly Valves 120,000 105,000 90,000 75,000 60,000
Perimeter Wall 19,520 18,880 18,240 17,600 16,960
| Subtotal $1,301,690  $1,203,646  $1,105,602  $1,007,558 $909,514
| l Fuel Storage Tank 236,250 243,000 236,250 234,000 236,250
Engines 448,000 665,000 780,000 650,000 660,000
Pumps 1,200,000 1,050,000 900,000 750,000 600,000
l Subtotal $1,884,250  $1,958,000 $1,916,250  $1,634,000  §1,496,250
l Pipe Cost B 2,957,000
Pipe Cost H 4,805,000
l Pipe CostE 1,529,000
Total Pipe Cost $9,291,000
l SYSTEM TOTAL 86,143,000  $6,119,000  $5,979,000  $5,599,000  §5,363,000




l Basin "B" - Pressure Line - Constant Head
l Basin B H E
Basin Flow, cfs 120 170 60
Basin Flow, gpm 54,000 76,000 27,000
' Accumulative Flow, gpm 54,000 130,000 157,000
Outlet Pipe Length 17,600 17,600 5,200
Static Head 60 30 30
Sum Head Loss 200 90 20
l Total Dynamic Head 260 120 70
Calculated Diameter, ft 3.33 5.47 6.23
Standard Pipe Dia., Inches 42 66 78
. Velocity, fps 12.50 12.19 10.54
Number of Pumps 7 6 5 4 3
' Flow per Pump, gpm 7,710 9,000 10,800 13,500 18,000
BHP per Pump 600 700 850 1,050 1,400
# Pumps
. Runnlng sk sk sk 3k 3k 3k 3k K Kk k ok ok ok ok sk ok ok ok ok ok Total FIOW, gpm sk sk 3k 3k 3k %k %k ok %k %k ok >k >k ok ok 3k %K ok K ok ok
7 53,970
6 46,260 54,000
l 5 38,550 45,000 54,000
4 30,840 36,000 43,200 54,000
3 23,130 27,000 32,400 40,500 54,000
. 2 15,420 18,000 21,600 27,000 36,000
1 7,710 9,000 10,800 13,500 18,000
l Building 352,260 $48,480 $44,700 $40,920 $37,140
Wet Well 390,000 360,000 330,000 300,000 270,000
Excavation 60,696 56,560 52,424 48,288 44,152
Backfill 81,214 77,726 74,238 70,750 67,262
' Grating 12,800 11,200 9,600 8,000 6,400
Louvers 19,200 16,800 14,400 12,000 9,600
Roof Hatch 20,000 17,500 15,000 12,500 10,000
' Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 36,000 31,500 27,000 22,500 18,000
Check Valves 240,000 210,000 180,000 150,000 120,000
' Butterfly Valves 120,000 105,000 90,000 75,000 60,000
Perimeter Wall 19,520 18,880 18,240 17,600 16,960
Subtotal $1,301,690 $1,203,646 $1,105,602 $1,007,558 $909,514
l Fuel Storage Tank 189,000 189,000 191,250 189,000 189,000
Engines 448,000 392,000 570,000 650,000 520,000
Pumps 1,200,000 1,050,000 900,000 750,000 600,000
' Subtotal $1,837,000 $1,631,000 $1,661,250  $1,589,000  $1,309,000
PUMP STATION SUBTOTAL  $3,139,000  $2,835,000 $2,767,000 $2,597,000  $2,219,000
l Pipe Cost B 2,587,000
Pipe Cost H 4,066,000
Pipe Cost E 1,420,000
' Total Pipe Cost §8,073,000
' SYSTEM TOTAL 85,726,000  $5,422,000  $5,354,000 $5,184,000  S$4,806,000




Basin "B" - Pressure Line - Constant Head

Basin B H E
Basin Flow, cfs 85 140 25
Basin Flow, gpm 38,000 63,000 11,000
Accumulative Flow, gpm 38,000 101,000 112,000
Outlet Pipe Length 17,600 17,600 5,200
Static Head 60 30 30
Sum Head Loss 200 90 20
Total Dynamic Head 260 120 70
Calculated Diameter, ft 291 4.97 5.48
Standard Pipe Dia., Inches 36 60 66
Velocity, fps 11.98 11.46 10.50
Number of Pumps 7 6 S 4 3
Flow per Pump, gpm 5,430 6,330 7,600 9,500 12,670
BHP per Pump 450 500 600 750 1,000
# Pumps
Rllnnlng sk %k %k 3K K K K K K K K K Kk ok K Kok k kK TOtal FIO\V, gpm %k 3k 3k >k %k %k %k sk %k 3k ok ok ok >k ok k ok %k ok ok ok
7 38,010
6 32,580 37,980
N 27,150 31,650 38,000
4 21,720 25,320 30,400 38,000
3 16,290 18,990 22,800 28,500 38,010
2 10,860 12,660 15,200 19,000 25,340
1 5,430 6,330 7,600 9,500 12,670
Building $52,260 $48,480 $44,700 $40,920 $37,140
Wet Well 390,000 360,000 330,000 300,000 270,000
Excavation 60,696 56,560 52,424 48,288 44,152
Backfill 81,214 77,726 74,238 70,750 67,262
Grating 12,800 11,200 9,600 8,000 6,400
Louvers 19,200 16,800 14,400 12,000 9,600
Roof Hatch 20,000 17,500 15,000 12,500 10,000
Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 36,000 31,500 27,000 22,500 18,000
Check Valves 240,000 210,000 180,000 150,000 120,000
Butterfly Valves 120,000 105,000 90,000 75,000 60,000
Perimeter Wall 19,520 18,880 18,240 17,600 16,960
Subtotal $1,301,690 $1,203,646  $1,105,602  $1,007,558 $909,514
Fuel Storage Tank 141,750 135,000 135,000 135,000 135,000
Engines 320,000 280,000 336,000 280,000 380,000
Pumps 1,200,000 1,050,000 900,000 750,000 600,000
Subtotal $1,661,750  $1,465,000 $1,371,000 $1,165,000  $1,115,000
PUMP STATION SUBTOTAL  $2,963,000 $2,669,000 $2,477,000 $2,173,000  $2,025,000
Pipe Cost B 2,218,000
Pipe Cost H 3,696,000
Pipe CostE 1,201,000
Total Pipe Cost §7,115,000
SYSTEM TOTAL $5,181,000 $4,887,000 $4,695,000 $4,391,000  $4,243,000




Basin "H" - Pressure Line

Basin B H E
Basin Flow, cfs 150 225 75
Basin Flow, gpm 67,000 101,000 34,000
Accumulative Flow, gpm 67,000 168,000 202,000
Outlet Pipe Length 17,600 17,600 5,200
Static Head 60 30 30
Sum Head Loss 200 90 20
Total Dynamic Head 260 120 50
Calculated Diameter, ft 3.61 6.03 6.86
Standard Pipe Dia., Inches 48 78 84
Velocity, fps 11.88 11.28 11.69
Number of Pumps 7 6 5] 4 3
Flow per Pump, gpm 14,430 16,830 20,200 25,250 33,670
BHP per Pump 900 1,050 1,250 1,550 2,050
# Pumps
Running %k 3k 3k 3k 3k ok ok ok ok ok ok ok ok ook ok ok ok ok ok ok ok Total F]OW, gpm sk 3k 3k ok ok 3k 5k %k ok ok K %k ok ok ok ok ok Kok ok ok
7 101,010
6 86,580 100,980
S 72,150 84,150 101,000
4 57,720 67,320 80,800 101,000
3 43,290 50,490 60,600 75,750 101,010
2 28,860 33,660 40,400 50,500 67,340
1 14,430 16,830 20,200 25,250 33,670
Building $52,260 $48,480 $44,700 $40,920 $37,140
Wet Well 390,000 360,000 330,000 300,000 270,000
Excavation 60,696 56,560 52,424 48,288 44,152
Backfill 81,214 77,726 74,238 70,750 67,262
Grating 12,800 11,200 9,600 8,000 6,400
Louvers 19,200 16,800 14,400 12,000 9,600
Roof Hatch 20,000 17,500 15,000 12,500 10,000
Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 36,000 31,500 27,000 22,500 18,000
Check Valves 240,000 210,000 180,000 150,000 120,000
Butterfly Valves 120,000 105,000 90,000 75,000 60,000
Perimeter Wall 19,520 18,880 18,240 17,600 16,960
Subtotal $1,301,690 $1,203,646  $1,105,602  $1,007,558 $909,514
Fuel Storage Tank 283,500 283,500 281,250 279,000 276,750
Engines 760,000 910,000 780,000 825,000 660,000
Pumps 1,200,000 1,050,000 900,000 750,000 600,000
Subtotal $2,243,500  $2,243,500 $1,961,250  $1,854,000  §1,536,750
PUMP STATION SUBTOTAL  $3,545,000 $3,447,000 $3,067,000 $2,862,000  $2,446,000
Pipe Cost B 2,957,000
Pipe Cost H 4,805,000
Pipe CostE 1,529,000
Total Pipe Cost $9,291,000
SYSTEM TOTAL $8,350,000  $8,252,000 $7,872,000 $7,667,000 §7,251,000




Basin "H" - Pressure Line

Basin B H E
Basin Flow, cfs 120 170 60
Basin Flow, gpm 54,000 81,000 27,000
Accumulative Flow, gpm 54,000 135,000 162,000
Outlet Pipe Length 17,600 17,600 5,200
Static Head 60 30 30
Sum Head Loss 200 90 20
Total Dynamic Head 260 120 70
Calculated Diameter, ft 3.33 5355 6.31
Standard Pipe Dia., Inches 42 72 78
Velocity, fps 12.50 10.64 10.88
Number of Pumps 7 6 5 4 3
Flow per Pump, gpm 11,570 13,500 16,200 20,250 27,000
BHP per Pump 700 850 1,000 1,250 1,650
# Pumps
Running 3 % 3k 3k ok 3k K ok kK ok ok koK ok ck ok ok ok ok ok Total FIOW, gpm 3k 3K 3k 3k %k K K Kk K %k k ok ok ok ok ok ok k ok Xk
74 80,990
6 69,420 81,000
5 57,850 67,500 81,000
4 46,280 54,000 64,800 81,000
3 34,710 40,500 48,600 60,750 81,000
2 23,140 27,000 32,400 40,500 54,000
1 11,570 13,500 16,200 20,250 27,000
Building 352,260 348,480 344,700 $40,920 $37,140
Wet Well 390,000 360,000 330,000 300,000 270,000
Excavation 60,696 56,560 52,424 48,288 44,152
Backfill 81,214 77,726 74,238 70,750 67,262
Grating 12,800 11,200 9,600 8,000 6,400
Louvers 19,200 16,800 14,400 12,000 9,600
Roof Hatch 20,000 17,500 15,000 12,500 10,000
Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 36,000 31,500 27,000 22,500 18,000
Check Valves 240,000 210,000 180,000 150,000 120,000
Butterfly Valves 120,000 105,000 90,000 75,000 60,000
Perimeter Wall 19,520 18,880 18,240 17,600 16,960
Subtotal $1,301,690  $1,203,646  $1,105,602  $1,007,558 $909,514
Fuel Storage Tank 220,500 229,500 225,000 225,000 222,750
Engines 448,000 665,000 570,000 650,000 660,000
Pumps 1,200,000 1,050,000 900,000 750,000 600,000
Subtotal $1,868,500  $1,944,500  $1,695,000 $1,625,000  $1,482,750
PUMP STATION SUBTOTAL  $3,170,000  $3,148,000  $2,801,000  $2,633,000  §2,392,000
Pipe Cost B 2,587,000
Pipe Cost H 4,435,000
Pipe Cost E 1,420,000
Total Pipe Cost $8,442,000
SYSTEM TOTAL $7,605,000 $7,583,000 $7,236,000 §7,068,000  §6,827,000




Basin "H" - Pressure Line

Basin B H E
Basin Flow, cfs 85 140 25
Basin Flow, gpm 38,000 63,000 11,000
Accumulative Flow, gpm 38,000 101,000 112,000
Outlet Pipe Length 17,600 17,600 5,200
Static Head 60 30 30
Sum Head Loss 200 90 20
Total Dynamic Head 260 120 70
Calculated Diameter, ft 291 4.97 5.48
Standard Pipe Dia., Inches 36 60 66
Velocity, fps 11.98 11.46 10.50
Number of Pumps 7 6 S 4 3
Flow per Pump, gpm 9,000 10,500 12,600 15,750 21,000
BHP per Pump 550 650 750 950 1,250
# Pumps
Running sk sk 3k 3k ok 3k ok K ok ok ok ok sk ok ok ok ok ok ok k ok T()tal FIO\V, gpm sk 3k %k sk 3k ok sk ok ok ok sk ok ok sk ok ok ok ok ok ok ok
7 63,000
6 54,000 63,000
S 45,000 52,500 63,000
4 36,000 42,000 50,400 63,000
3 27,000 31,500 37,800 47,250 63,000
2 18,000 21,000 25,200 31,500 42,000
1 9,000 10,500 12,600 15,750 21,000
Building $52,260 $48,480 $44,700 $40,920 $37,140
Wet Well 390,000 360,000 330,000 300,000 270,000
Excavation 60,696 56,560 52,424 48,288 44,152
Backfill 81,214 77,726 74,238 70,750 67,262
Grating 12,800 11,200 9,600 8,000 6,400
Louvers 19,200 16,800 14,400 12,000 9,600
Roof Hatch 20,000 17,500 15,000 12,500 10,000
Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 36,000 31,500 27,000 22,500 18,000
Check Valves 240,000 210,000 180,000 150,000 120,000
Butterfly Valves 120,000 105,000 90,000 75,000 60,000
Perimeter Wall 19,520 18,880 18,240 17,600 16,960
Subtotal $1,301,690 $1,203,646  $1,105,602  $1,007,558 $909,514
Fuel Storage Tank 173,250 175,500 168,750 171,000 168,750
Engines 448,000 392,000 336,000 475,000 520,000
Pumps 1,200,000 1,050,000 900,000 750,000 600,000
Subtotal $1,821,250  $1,617,500  $1,404,750  $1,396,000  $1,288,750
PUMP STATION SUBTOTAL  $3,123,000  $2,821,000  $2,510,000  $2,404,000  §2,198,000
Pipe Cost B 2,218,000
Pipe Cost H 3,696,000
Pipe CostE 1,201,000
Total Pipe Cost $7,115,000
SYSTEM TOTAL $6,819,000  $6,517,000  $6,206,000  $6,100,000  $5,894,000



Basin "E" - Pressure Line - Constant Head

Basin B H E
. Basin Flow, cfs 150 225 75
Basin Flow, gpm 67,000 101,000 34,000
Accumulative Flow, gpm 67,000 168,000 202,000
Outlet Pipe Length 17,600 17,600 5,200
l Static Head 60 30 30
Sum Head Loss 200 90 20
Total Dynamic Head 260 120 50
' Calculated Diameter, ft 3.61 6.03 6.86
Standard Pipe Dia., Inches 48 78 84
Velocity, fps 11.88 11.28 11.69
' Number of Pumps 8 ¥ 6 S 4
Flow per Pump, gpm 4,250 4,860 5,670 6,300 8,500
l BHP per Pump 300 300 350 450 550
# Pumps
Running sk 3k 3k 3k ok ok ok sk K ckok sk ok ok sk ok k kockok ok Total FIO\V, gpm 3k 3k %k sk sk ok %k ok ok sk ok ok koK ok ok ok Kok ok ok
' 8 34,000
7 29,750 34,020
6 25,500 29,160 34,020
l S 21,250 24,300 28,350 34,000
4 17,000 19,440 22,680 27,200 34,000
3 12,750 14,580 17,010 20,400 25,500
2 8,500 9,720 11,340 13,600 17,000
' 1 4,250 4,860 5,670 6,300 8,500
Building $56,040 352,260 $48,480 $44,700 $40,920
l Wet Well 420,000 390,000 360,000 330,000 300,000
Excavation 64,832 60,696 56,560 52,424 48,288
Backfill 84,702 81,214 71,726 74,238 70,750
' Grating 14,400 12,800 11,200 9,600 8,000
Louvers 21,600 19,200 16,800 14,400 12,000
Roof Hatch 22,500 20,000 17,500 15,000 12,500
' Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 40,500 36,000 31,500 27,000 22,500
Check Valves 270,000 240,000 210,000 180,000 150,000
Butterfly Valves 135,000 120,000 105,000 90,000 75,000
' Perimeter Wall 20,160 19,520 18,880 18,240 17,600
Subtotal $1,399,734  $1,301,690 $1,203,646  $1,105,602  $1,007,558
' Fuel Storage Tank 108,000 94,500 94,500 101,250 99,000
Engines 306,000 272,000 238,000 240,000 280,000
Pumps 1,350,000 1,200,000 1,050,000 900,000 750,000
' Subtotal $1,764,000 $1,566,500 $1,382,500  $1,241,250  $1,129,000
PUMP STATION TOTAL $3,164,000  $2,868,000 $2,586,000 $2,347,000  $2,137,000
' Pipe Cost B 2,957,000
Pipe Cost H 4,805,000
Pipe Cost E 1,529,000
l Total Pipe Cost $9,291,000
' SYSTEM TOTAL $4,693,000 $4,397,000 $4,115,000 $3,876,000  $3,666,000




Basin "E" - Pressure Line - Constant Head

Basin B H E
Basin Flow, cfs 120 170 60
Basin Flow, gpm 54,000 81,000 27,000
Accumulative Flow, gpm 54,000 135,000 162,000
Outlet Pipe Length 17,600 17,600 5,200
Static Head 60 30 30
Sum Head Loss 200 90 20
Total Dynamic Head 260 120 70
Calculated Diameter, ft 3.33 555 6.31
Standard Pipe Dia., Inches 42 T2 78
Velocity, fps 12.50 10.64 10.88
Number of Pumps 8 7 6 S 4
Flow per Pump, gpm 3,380 3,860 4,500 5,400 6,750
BHP per Pump 250 250 300 350 450
# Pumps
Running 3k 3K oK sk ok sk sk ok ok ok ok koK skok Kok okokokok Total FIOW, egpm sk ok ok ok ok ok ok ok ok ok ok okok ok ok ok Rk ok ok ok
8 27,040
7 23,660 27,020
6 20,280 23,160 27,000
5 16,900 19,300 22,500 27,000
4 13,520 15,440 18,000 21,600 27,000
3 10,140 11,580 13,500 16,200 20,250
2 6,760 7,720 9,000 10,800 13,500
1 3,380 3,860 4,500 5,400 6,750
Building $56,040 $52,260 $48,480 344,700 $40,920
Wet Well 420,000 390,000 360,000 330,000 300,000
Excavation 64,832 60,696 56,560 52,424 48,288
Backfill 84,702 81,214 77,726 74,238 70,750
Grating 14,400 12,800 11,200 9,600 8,000
Louvers 21,600 19,200 16,800 14,400 12,000
Roof Hatch 22,500 20,000 17,500 15,000 12,500
Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 40,500 36,000 31,500 27,000 22,500
Check Valves 270,000 240,000 210,000 180,000 150,000
Butterfly Valves 135,000 120,000 105,000 90,000 75,000
Perimeter Wall 20,160 19,520 18,880 18,240 17,600
Subtotal $1,399,734  $1,301,690  $1,203,646  $1,105,602  $1,007,558
Fuel Storage Tank 90,000 78,750 81,000 78,750 81,000
Engines 306,000 272,000 238,000 204,000 200,000
Pumps 1,350,000 1,200,000 1,050,000 900,000 750,000
Subtotal $1,746,000  $1,550,750  $1,369,000  $1,182,750  $1,031,000
PUMP STATION TOTAL $3,146,000  $2,852,000 $2,573,000  $2,288,000  §2,039,000
Pipe Cost B 2,587,000
Pipe Cost H 4,435,000
Pipe Cost E 1,420,000
Total Pipe Cost $8,442,000
SYSTEM TOTAL $4,566,000 $4,272,000  $3,993,000  $3,708,000  $3,459,000




Basin "E" - Pressure Line - Constant Head

Basin B H E
Basin Flow, cfs 85 140 25
Basin Flow, gpm 38,000 63,000 11,000
Accumulative Flow, gpm 38,000 101,000 112,000
Outlet Pipe Length 17,600 17,600 5,200
Static Head 60 30 30
Sum Head Loss 200 90 20
Total Dynamic Head 260 120 70
Calculated Diameter, ft 2.91 4.97 5.48
Standard Pipe Dia., Inches 36 60 66
Velocity, fps 11.98 11.46 10.50
Number of Pumps 8 7 6 3 4
Flow per Pump, gpm 1,380 1,570 1,830 2,200 2,750
BHP per Pump 100 100 150 150 200
# Pumps
Running sk ok %k %k %k %k %k %k K K %k K Xk >k ok ok ok ok ok ok ok Total FIOW, gpm sk sk sk ok ok ok sk sk sk ok ok sk ok ok sk k ok ok ok ko
8 11,040
7 9,660 10,990
6 8,280 9,420 10,980
5 6,900 7,850 9,150 11,000
4 5,520 6,280 7,320 8,300 11,000
3 4,140 4,710 5,490 6,600 8,250
2 2,760 3,140 3,660 4,400 5,500
1 1,380 1,570 1,330 2,200 2,750
Building $56,040 $52,260 $48,480 $44,700 $40,920
Wet Well 420,000 390,000 360,000 330,000 300,000
Excavation 64,832 60,696 56,560 52,424 48,288
Backfill 84,702 81,214 717,726 74,238 70,750
Grating 14,400 12,800 11,200 9,600 8,000
Louvers 21,600 19,200 16,800 14,400 12,000
Roof Hatch 22,500 20,000 17,500 15,000 12,500
Controls 250,000 250,000 250,000 250,000 250,000
Discharge Piping 40,500 36,000 31,500 27,000 22,500
Check Valves 270,000 240,000 210,000 180,000 150,000
Butterfly Valves 135,000 120,000 105,000 90,000 75,000
Perimeter Wall 20,160 19,520 18,880 18,240 17,600
Subtotal $1,399,734  $1,301,690 $1,203,646  $1,105,602  $1,007,558
Fuel Storage Tank 36,000 31,500 40,500 33,750 36,000
Engines 306,000 272,000 238,000 204,000 170,000
Pumps 1,350,000 1,200,000 1,050,000 900,000 750,000
Subtotal $1,692,000 $1,503,500 $1,328,500 $1,137,750 $956,000
PUMP STATION TOTAL $3,092,000  $2,805,000 $2,532,000 $2,243,000 $1,964,000
Pipe Cost B 2,218,000
Pipe Cost H 3,696,000
Pipe CostE 1,201,000
Total Pipe Cost $7,115,000
SYSTEM TOTAL $4,293,000 $4,006,000  $3,733,000 $3,444,000 $3,165,000



OFF-SITE PUMP STATION COSTS

PRESSURE SYSTEM - CONSTANT HEAD

Total Costs in Millions of Dollars

I;_l *** Basin B - 6 Pumps *** *** Basin H - 6 Pumps *** *** Basin E - 6 Pumps ***
ow @ Pump Pipe Pump Pipe Pump Pipe
Carriage | Station Line Total | Station Line Total | Station Line Total
450 3.16 2.96 6.12 3.45 4.81 8.25 2.59 1.53 4.12
350 2.84 2.59 5.42 3.14 4.07 7.20 2.57 1.42 3.99
250 2.67 2.22 4.89 2.82 3.70 6.52 2.53 1.20 3.73
EEEEEEE TS TOtal % % Kk %k Kk % kX TOtal
ow @ Pump Pipe Basin |Basin/PS
Carriage | Station Line Total | Costs* Cost
450 9.20 9.29 18.49 22.0 40.5
350 8.54 8.07 16.62 23.5 40.1
250 8.02 7.12 15.14 25.1 40.2
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DESIGN DATA

On-site Collector System Design Data
B On-site Pump Station Design Hydrographs
C. Off-site Collector System Design Data

D. HEC-1 Regional Detention Basin Operation Model
(Maximum Discharge to CLO = 450 cfs)

l :




APPENDIX I11.A

On-site Collector System Design Dala




PRICE ROAD GEC

PRICE EXPRESSWAY

ON-SITE STORM SEWER DESIGN FREQUENCY=50 YEARS P6=2.70 IN. P24=3.05 IN. P1=2.1 IN.
RUNOFF CALCULATION SHEET

FN=A:RAT2.US
4-30-90
DA STATION ~ AREA * PAV/T * 3:1 DG * 5:1 DG * SUM Tc 1 Q
NO. FROM - TO ACRES* C A CA * C A CA *C A CA * CA MIN IN/HR CFS
ELLIOT AND WARNER OUTFALL* * * *
TO BASIN “EM * * * *
10A 311814-313050 10.92 * 0.95 8.45 8.03 * 0.70 2.46 1.72* 0.60 - - * 9.7510.0 5.70 56
10 313050-315115 22.97 * 0.95 13.65 12.97 * 0.70 9.30 6.51 * 0.60 - - *19.48 10.0 5.70 111
11 315115-317676 18.05 * 0.95 11.07 10.52 * 0.70 6.98 4.89 * 0.60 - - *15.40 10.0 5.70 88
12 317676-320406 25.33 * 0.95 13.88 13.19 * 0.70 11.45 8.02 * 0.60 - - *21.20 10.0 5.70 121
13 320406-322969 21.44 * 0.95 13.74 13.05 * 0.70 7.70 5.39 * 0.60 - - % 18.44 11.9 5.30 98
14 322969-328050 41.46 * 0.95 22.62 21.49 * 0.70 18.84 13.19 * 0.60 - = * 34 .68 12.6 5.20 180
15A 331400-333200 15.70 * 0.95 9.36 8.89 * 0.70 6.34 4.44 * 0.60 - - *13.33 10.0 5.70 76
158 328050-331400 28.47 * 0.95 12.10 11.50 * 0.70 16.37 11.46 * 0.60 - - *22.95 10.0 5.70 131
* * * %*
BASELINE ROAD SYSTEM * * * *
23 310700-311814 9.97 * 0.95 6.16 5.85 * 0.70 3.81 2.67 * * 8.52 10.0 5.70 49
* * * *
* * * *
KYRENE OUTFALL TO PUMP  * * * *
STATION - ONSITE * * * *
s-1 133550-135600 18.27 * 0.95 9.85 9.36 * 0.70 8.42 5.8 * * 15.25 10.0 5.70 87
$-2 135600-137400 16.74 * 0.95 6.76 6.42 * 0.70 9.98 6.99 * * 13.41 10.0 5.70 76
$-3 137400-139200 12.40 * 0.95 4.96 4.71 * 0.70 7.4 5.21 * * 9.92 10.0 5.70 57
S-4 139200-141000 12.40 * 0.95 6.00 5.70 * 0.70 6.40 4.48 * * 10.18 10.0 5.70 58
$-5 141000-142400 10.45 * 0.95 4.34 4.12* 0.70 6.11 4.28 * * 8.40 10.0 5.70 48
* * * *
* * * *
MCCLINTOCK OUTFALL TO  * * * *
PUMP STATION - ONSITE  * * * *
S-6 142400-144000 13.04 * 0.95 5.33 5.06 * 0.70 7.71 5.40 * * 10.46 10.0 5.70 60
S-7 144000-145400 13.11 * 0.95 5.90 5.61 * 0.70 7.21 5.05 * * 10.65 10.0 5.70 61
S-8 145400-146700 14.62 * 0.95 8.08 7.68 * 0.70 6.54 4.58 * * 12.25 10.0 5.70 70
S-9 146700-148000 14.33 * 0.95 6.57 6.24 * 0.70 7.76 5.43 * * 11.67 10.0 5.70 67
$-10148000-149300 15.37 * 0.95 8.12 7.71 * 0.70 7.25 5.08 * * 12.79 10.0 5.70 73
* * * *
* * * *
PRICE/SANTAN INTX * * *
OUTFALL TO TI PUMP STA. * * * *
FR1 335690-337000 16.05 * 0.95 9.17 8.71 * 0.70 6.88 4.82 * * 13.53 10.0 5.70 77
FR2 337000-339140 20.51 * 0.95 12.30 11.69 * 0.70 8.21 5.75 * * 17.43 10.0 5.70 99
TI1 NO STATION 5.64 * 0.95 0.48 0.46* 0.70 5.16 3.61 * * 4.07 10.0 5.70 23
TI2 NO STATION 5.38 % 0.95 1.43 1.36* 0.70 3.95 2.77 * * 4.12 10.0 5.70 2
TI3 149300-150500 10.68 * 0.95 5.96 5.66 * 0.70 4.72 3.30 * * 8.97 10.0 5.70 51
TI4 154400-155400 5.68 * 0.95 4.30 4.09 * 0.70 1.38  0.97 * * 5.05 10.0 5.70 29
TIS 153400-154400 9.07 * 0.95 7.80 7.41* 0.70 1.27 0.89 * * 8.30 10.0 5.70 47
TI6 152400-153400 8.61 * 0.95 4.62 4.39 * 0.70 3.99 2.79 * * 7.18 10.0 5.70 41
TI7 150500-152400 18.78 * 0.95 12.02 11.42 * 0.70 6.76 4.73 * * 16.15 10.0 5.70 92
TI8 NO STATION 3.68* 0.95 0.50 0.48* 0.70 3.18 2.23 * * 2.70 10.0 5.70 15
* * * *
* * * *




PRICE ROAD GEC

ON-SITE SANTAN FREEWAY

STORM SEWER DESIGN FREQUENCY=50 YEARS P6=2.70 IN. P24=3.05 IN. P1=2.1 IN.
RUNOFF CALCULATION SHEET

FN=A:RAT1.WS

DA STATION AREA * PAV'T o 3:1 DG * 5:1 DG * SUM Tc I Q
NO. FROM - TO ACRES * C A CA * € A CA *FC A CA * CA MIN IN/HR CFs
(FUTURE)
DOBSON ROAD OUTFALL i * * =
TO BASXN |IHII * * * *
16 167617-169400 14.74 * 0.95 12.25 11.64 * 0.70 2.49 1.74 * 0.60 - - *13.38 10 5.70 76
17 165100-167617 20.95 * 0.95 18.65 17.72* 0.70 2.30 1.61 * 0.60 - - *19.33 10 5.70 110
18 162337-165100 21.41 * 0.95 15.66 14.88 * 0.70 5.75 4.03 * 0.60 - - * 18.90 10.4 5.60 106
19 160300-162387 18.94 * 0.95 10.69 10.16 * 0.70 8.25 5.78 * 0.60 = = * 15.93 10 5.70 91
20 158500-160300 11.91 * 0.95 7.09 6.74 * 0.70 4.82 3.37 * 0.60 - - *10.11 10 5.70 58

* * * *
21 157030-158500 13.33 * 0.95 8.92 8.47 * 0.70 4.41 3.09 * 0.60 *11.56 10 5.70 66
22 155397-157030 9.18 * 0.95 5.51 5.23 * 0.70 3.67 2.57 * 0.60 * 7.80 10 5.70 44

* * * *

* * * ‘i *

* * * *

* * * *

* * * *




PRICE ROAD GEC
PRICE EXPRESSWAY

ON-SITE STORM SEWER DESIGN FREQUENCY=50 YEARS P6=2.70 IN. P24=3.05 IN. P1=2.1 IN. FN=A:STORM1.WS

SEWER CALCULATION SHEET PIPE N=.012 TW= 6-25-90

LINE  STATION DA INCREM SUM TIME TIME TIME I Q CROWN EL CROWN EL LENGTH SLOPE DIAM QFULL V SF HL  ELEV ELEV ASSUMED STR
NO. FROM - TO NO. CA CA  INLET SEWER DESIGN IN/HR CFS INLET OUTLET  FT FT/FT IN CFS FPS  FT/FT FT INLET OUTLET LOSS FT

ELLIOT ROAD OUTFALL TO BASIN "E"

P1-10A 313050-313905 10A 9.7 9.7 10.0 - 10.0 5.70 56 1173.0 1168.0 855.0 0.00585 36 55 7.9 0.00600 5.13 1174.87 1169.24 0.50

P1-10 313905-316611 10 19.5 29.2 10.0 1.8 11.8 5.20 152 1168.0 1162.3 2706.0 0.00210 66 167 6.4 0.00175 4.74 1169.24 1164.00 0.50

P1-11 316611-318400 11 15.4 44.6 0.0 7.0 18.8 4.20 187 1162.3 1160.5 1789.0 0.00100 72 190 6.6 0.00166 2.97 1164.00 1160.53 0.50
(1)s1-11 318400-319000 =| e B = - S - - 1160.5 1159.9 600.0 0.00100 96 =

P1-12 321593-319600 13 18.5 18.5 10.0 1.9 11.9 5.30 98 1163.0 1160.6 1993.0 0.00120 60 98 5.3 0.00121 2.41 1163.51 1160.60 0.50
$1-12 319600-319000 o . o F - - - 1160. 1159.9 600.0 0.00117 96 =
P1-13 319000-PUMP STA 12 21.2 84.3 0.0 6.0 24.8 3.60 (303)1159.9 1159.4 150.0 0.00200 84 309 o = - = = -

o

WARNER ROAD OUTFALL TO BASIN “E"

P1-15A 329823-331400 15A 13.3 13.3 - - 10.0 5.70 76 1170.0 1156.9 1577.0 0.00833 42 99 10.0 0.00487 7.68 1167.59 1159.41 0.50

P1-15B 325150-329823 15B 23.0 36.3 - 3.8 13.8 5.00 182 1156.9 1153.6 4673.0 0.00071 78 151 5.5 0.00103 4.81 1159.41 1153.60 1.00

$1-15 324300-325100 g | = E & = - = - 1153.6 1153.0 800.0 0.00070 96 B

P1-14 PUMP STA-324350 14 34.7 71.0 - 15.2  29.0 3.40 (241)1153.0 1152.7 150.0 0.00200 84 309 B = - - . .
INTERCHANGE OUTFALLS TO BASIN '"H"

P1-30A 337000-337400 FR1 13.5 13.5 s - 10.0 5.70 77 1171.5 1161.0 400.0 0.02625 36 117 15.0 0.01136 4.54 1169.48 1164.44 0.50

P1-30B 337400-337658 FR1 13.5 13.5 2 - 10.0 5.70 77 1161.0 1160.0 258.0 0.00388 36 45 10.9 0.01136 2.93 1164.44 1161.01  0.50

P1-31A 337658-339050 FR2 17.4 31.0 - 0.8 10.8 5.50 170 1160.0 1158.6 1392.0 0.00100 72 145 6.0 0.00137 1.91 1161.01 1158.60 0.50

P1-31B 339050-JUNC BOX FR2 17.4 31.0 B - 10.8 5.50 170 1158.6 1148.3 928.0 0.01109 72 483 14.0 0.00137 1.27 - 1148.32 0.50

P1-35 150500-150720 TI1/313.0 13.0 = - 10.0 5.70 74 1152.0 1151.1 220.0 0.00400 42 69 7.7 0.00462 1.02 1153.02 1151.50 0.50

$1-35 150720-151420 == = & = = < - 1149.0  1148.3 700.0 0.00229 96 =

S$1-36 151420-151644 o - = & = - - 1148.3  1147.4 224.0 0.00402 96 =

P1-36 154400-153400 TI4 5.1 5.1 = - 10.0 5.70 29 1170.0 1160.9 1000.0 0.00910 30 42 8.0 0.00426 4.26 - 1161.68 0.50

P1-37 153400-152400 TI15 8.3 13.4 - 2.1 12.1 5.20 70 1160.9 1151.8 1000.0 0.00910 36 69 9.9 0.00938 9.38 1161.68 1151.80 0.50

$1-37 152400-151644 S B = - S = - 1149.0  1147.4 756.0 0.00209 96 -

P1-39 151644-PUMPSTA (2) 30.1 87.5 - 5.3 17.4 4.4 (385)1145.4 1144.9 150.0 0.00333 72 264 - - - a . -
CONNECTION TO BASELINE ROAD SYSTEM

P1-40 309522-310700 23 8.5 8.5 = - 10.0 5.70 49 1175.7 1169.8 1178.0 0.00502 36 51 6.9 0.00460 5.42 1174.72 1168.80 0.50

(1) "S" ATTACHED TO PIPE NO. NOTATION INDICATES UNDERGROUND STORAGE FUNCTION
(2) INCLUDES DRAINAGE AREAS TI2, TI6, TI7 AND TI8
( ) INDICATES 50-YR RUNOFF Q WITHOUT ATTENUATION DUE TO UNDERGROUND STORAGE



PRICE ROAD GEC
ON-SITE SANTAN FREEWAY

STORM SEWER DESIGN FREQUENCY=50 YEARS P6=2.70 IN. P24=3.05 IN. P1=2.1 IN. FN=A:STORM2.WS
SEWER CALCULATION SHEET PIPE N=.012 TW=
6-25-90
LINE  STATION DA INCREM SUM TIME TIME TIME I Q CROWN EL CROWN EL LENGTH SLOPE DIAM QFULL V SF HL ELEV ELEV ~ ASSUMED STR
NO. FROM - TO NO. CA CA  INLET SEWER DESIGN IN/HR CFS INLET OUTLET  FT FT/FT IN CFS FPS  FT/FT FT INLET OUTLET LOSS, FT

KYRENE ROAD OUTFALL TO BASIN "B"

P1-19 139200-140975 s-5 8.4 8.4 - - 10.0 5.70 48 1155.85 1148.75 1775.0 0.00400 36 46 6.8 0.00441 7.83 1160.76 1152.43 0.50
P1-18 137400-139200 s-4 10.2 18.6 - 4.4 4.4 4.80 89 1148.75 1141.55 1800.0 0.00400 48 98 6.9 0.00327 5.89 1152.43 1146.05 0.50
P1-17 135600-137400 S-3 9.9 28.5 - 4.3 18.7 4.20 120 1141.55 1134.35 1800.0 0.00400 48 98 9.3 0.00594 10.69 1146.05 1134.85 0.50
P1-16 135600-PUMP STA s-1/2 28.6 57.1 - 3.2 21.9 3.90 223 1134.35 1133.00 360.0 0.00376 66 223 8.9 0.00376 1.35 1134.85 1133.00 0.50
McCLINTOCK OUTFALL TO BASIN "B"
P1-20 144025-145400 s-6 10.5 10.5 - - 10.0 5.70 60 1155.08 1149.58 1375.0 0.00400 36 46 8.5 0.00689 9.47 1159.55 1149.58 0.50
P1-21 145400-145540 s-7 10.7 21.2 - 2.7 12.7 5.20 110 1149.58 1145.87 140.0 0.02650 42 177 11.4 0.01020 1.43 1147.80 1145.87 0.50
(1)81-21 145540-146140 B - . - - = - - 1145.87 1145.27 600.0 0.00100 96 .

P1-22 146700-148000 s-10 12.8 12.8 - - 10.0 5.70 73 1149.71 1144.51 1300.0 0.00400 42 69 7.6 0.00449 5.84 1154.57 1148.23 0.50
P1-23 146140-146700 s-8/9 23.9 36.7 - 2.9 12.9 5.10 187 1144.51 1143.27 560.0 0.00221 60 133 9.5 0.00439 2.46 1148.23 1145.27 0.50
P1-24 146140-PUMP STA - = 57.9 - B B 5.10 (295)1143.27 1141.95 330.0 0.00400 72 290 - = 5 - B B

(1) "'s"™ ATTACHED TO PIPE NO. NOTATION INDICATES UNDERGROUND STORAGE FUNCTION
( ) INDICATES 50-YR RUNOFF Q WITHOUT ATTENTUATION DUE TO UNDERGROUND STORAGE



APPENDIX 1I1.B

On-site Pump Station Design Hydrographs



EC2 S/N: 39001226 HMversion: 5.00 Data File: a:pump5.dat

i******************i******************** **************************t************

U.S. ARMY CORPS OF ENGINEERS
THE HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

_00D HYDROGRAPH PACKAGE (HEC-1)
FEBRUARY 1981
REVISED 02 AUG 88

* lllll' * illll'

* % % * * %
* * * ¥ ¥ * X
PO N

RUN DATE 02/27/1990 TIME 08:44:00
*

*t************************************** ***************************************

ELLIOT PUMP STATION
PUMP Q=200 CFS
ONSITE '

Gl G B T am am.

X X XXXXXXX  XXXXX
X X X
X X X
XXXXXXX  XXXX
X X
X X
X X

X X

XXXXX
X
X X
XXXXXXX  XXXXX XXX

>x X X X X
X X X X X X X

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




HEC-1 INPUT PAGE

LINE IDucciocss [ S 2oisinie simie Seciaie dime buiceoniv S sidis st P Toto o ajame Boe eroiere s O e 10

WS N =
—
o

PRICE ROAD ROW HYDROLOGY
ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
DRAINAGE AREA - GUADELUPE TO ELLIOT

*DIAGRAM

19 KK
20 RK

21 KK
22 BA
23 LS
24 ub

G S Gy G GE Gn Gh & &y G N aE B N aE o am an e
n
~N
E

5
2
suB10
1 0
.0530
92
.230
RTE10 66 INCH
2721 .00147
SuB11
.0282
92
.230
ADD11
2
RTE11 72-INCH
2589 .00159
suB12
.042
92.5
.230
ADD12
2
suB13
.0353
92
.230
RTE13
2393 .00130
ADD13
1 2
2
PUMP
L= 2400’
1 ELEV
0 0.5
1000 1002
.01 R
1001 40

.61

.012

.012

.012

300

1.2

96" STORAGE RCP’S

1000
1.39
1004

.2

1000.0

0
2.23
1006

3
PUMP
PUMP

2.1 2.3 2.44 2.70 2.95 3.05
CIRC 5.5
CIRC 6
CIRC 5
2.77
1008
.4




HEC-1 INPUT
WP 1001.5 40 1001.0 PUMP
WP 1001.5 40 1001.0 PUMP
WP 1002.5 40 1002.0 PUMP
wp 1002.5 40 1002 PUMP
KO 1 2
2z

PAGE 2



NPUT
LINE

o

1"

21

25

27

31

33

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR

SuB10
v
vV
RTE10

ADD13......
v
v
PUMP

PUMP

suB12

(--->) DIVERSION OR PUMP FLOW

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

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

6400 ERRORS IN STREAM SYSTEM



e e J vk o e e e e vk ke e sk e e e sk e e e vl e vk ol o sk ol o e ol e e e i e s i ok ok o i ke i o ok ok e ok ol ol e ol o e ok ok o vk i s ol ol e ok ol ok ke ok e ok e ke ol dke i ol e ok ok ol e ok e e ok e vk ok ok e e ok ke vk ok ok e Yk vk ke ke ok ok ok e ok ok e ok ok ok ok ok ke ok ok ok ok ke ok ok ok ok R ok ke ok ok ok

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
TS) (HR)
(CFS)
67. 12.33 8. 2. 2. 2.
(INCHES) 2.093 2.207 2.207 2.207
(AC-FT) 4. 4. 4. 4.
CUMULATIVE AREA = .04 sa MI

dokk Ak Rokok Aok ok ok ko ko Ak AR ek ok Rk ok ok ke ok ek kb drkok kb ko ko kkk kokok kkok kkok ko Aok kkok kkok ko k Rk ok

e e de ok e o ke de ek ko ok
* *
33 KK * ADD13  *
* *
o e e e e v ok o o ok ok ok ke ok
34 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
35 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*kk

% % e vk o e e ok ek ok ok o ok ok ke ok v ok o o e o e o o o A A o A T A o R A R T T R e o A A o o o A o R A o o A o A i ok o o ol A e e ok o o o o oA o o o A o o A o o e o ke o o o o o ok ok ok oA o ok o o ok o ok ok ok A ok ok ok ok o 9k ok o ok ok o ok ok ke o ok ok ok ok ok ok

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
ES) (HR)
(CFS)
288. 12.33 36. 9. 9. 9.
(INCHES) 2.101 2.217 2.217 2.217
(AC-FT) 18. 19. 19. 19.
CUMULATIVE AREA = .16 sQ MI




STATION ADD13

0. 40. 80. 120. 160. 200. 240. 280. 320. 0. 0. 0. 0.

l (0) OUTFLOW
D#*

=
oy
o
o
=
W
W
0O0OD0OOOOOO

—_

—_

W

w

w

b

o

o]
0OO0OO0OO0OO0O0

(0]
o]
0
0
0
6]
0
11450 179. 0
0
0
0
0
0
0
0




11545 190.
11550 191.
11555 192.
11600 193.
11605 194.
10 195.

5 196.
11020 197.
11625 198.
11630 199.
11635 200.
11640 201.
11645 202.
11650 203. .

. . . . . . - B . .
Akk dkkk Rk Kkk Ak kAW hkk hhkk kwkk hhkk dkd dkdk kR Rk Wk ko ok kA ARk Ak R ARk Wk kkk ok ok kAR khk kkk hkk hkk kkk ko *ok ok

N

leNeNoNoNeNoNeNeNoNeoNogoeNa]

dokdek Rk Rk ke k kR
* *
36 KK * PUMP * 96" STORAGE RCP’S
* *
ko e de ek ko
L= 2400’
48 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

38 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1000.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
39 sV STORAGE .0 <D 1.4 2:2 2.8
SE ELEVATION 1000.00 1002.00 1004.00 1006.00 1008.00
41 SQ DISCHARGE 0. 0. 0. 0. 6.
43 WP PUMPING DATA
PUMP ON PUMPING PUMP OFF
ELEVATION RATE ELEVATION
1001.0 40. 1000.0
1001.5 40. 1001.0
1001.5 40. 1001.0
1002.5 40. 1002.0
1002.5 40. 1002.0
ISTAD PUMP PUMP FLOW HYDROGRAPH IDENTIFICATION

*kk

i*i****i****************ﬁ*ﬁ**************iﬂ**************i*ﬁ*i**********i*'*****'i**t*i*******t***&*****************t*i*ﬁ********ﬂt

HYDROGRAPH AT STATION PUMP

******i*********i****i***ti****************it****i**t***i****t***ﬁ***t****i****************t******i***tt**********t********i*******
*

DA MON HRMN ORD PUMP Q@ OUTFLOW STORAGE STAGE - DA MON HRMN ORD PUMP Q@ OUTFLOW STORAGE STAGE
*
1 0000 1 0. 0. .0 1000.0 * 1 1230 151 200. 0. 2.6 1007.2
1 0005 2 0. 0. .0 1000.0 * 1 1235 152 200. 0. 2.7 1007.6
1 0010 3 0. 0. .0 1000.0 i 1 1240 153 200. 0. 2.4 1006.8
1 0015 4 0. 0. .0 1000.0 * 1 1245 154 200. 0. 2.0 1005.4
1 0020 5 0. 0. .0 1000.0 = 1 1250 155 200. 0. 1.3 1003.7
1 0025 6 0. 0. .0 1000.0 w 1 1255 156 200. 0. .4 1001.5
1 0030 7 0. 0. .0 1000.0 * 1 1300 157 120. 0. .0 1000.0
1 0035 8 0. 0. .0 1000.0 * 1 1305 158 0. 0. .0 1000.0
1 0040 9 0. 0. .0 1000.0 * 1 1310 159 0. 0. .2 1000.8
1 0045 10 0. 0. .0 1000.0 * 1 1315 160 0. 0. .4 1001.5
1 0050 11 0. 0. .0 1000.0 ko 1 1320 161 120. 0. .0 1000.0
1 0055 12 0. 0. .0 1000.0 » 1 1325 162 0. 0. .0 1000.0
1 0100 13 0. 0. .0 1000.0 ¥ 1 1330 163 0. 0. .1 1000.4
1 0105 14 0. 0. .0 1000.0 = 1 1335 164 0. 0. .2 1000.8
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0110
0115
0120
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0130
0135
0140
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0210
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. 1 0750 95 0. 0. .0 1000.0 el 1 2020 245 0. 0. .0 1000.1
1 0755 96 0. 0. .0 1000.0 * 1 2025 246 0. 0. .0 1000.2
1 0800 97 0. 0. .0 1000.0 * 1 2030 247 0. 0. .0 1000.2
' 1 0805 98 0. 0. .0 1000.0 * 1 2035 248 0. 0. .1 1000.2
1 0810 99 0. 0. .0 1000.0 * 1 2040 249 0. 0. .1 1000.2
1 0815 100 0. 0. .0 1000.0 % 1 2045 250 0. 0. .1 1000.2
1 0820 101 0. 0. .0 1000.0 & 1 2050 251 0. 0. .1 1000.3
' 1 0825 102 0. 0. .0 1000.0 3 1 2055 252 0. 0. .1 1000.3
1 0830 103 0. 0. .0 1000.0 ® 1 2100 253 0. 0. .1 1000.3
1 0835 104 0. 0. .0 1000.0 * 1 2105 254 0. 0. .1 1000.3
1 0840 105 0. 0. .0 1000.0 ¥ 1 2110 255 0. 0. .1 1000.4
1 0845 106 0. 0. .0 1000.0 o 1 2115 256 0. 0. .1 1000.4
l 1 0850 107 0. 0. .0 1000.0 N 1 2120 257 0: 0. .1 1000.4
1 0855 108 0. 0. .0 1000.0 = 1 2125 258 0. 0. .1 1000.4
1 0900 109 0. 0. .0 1000.0 i 1 2130 259 0. 0. .1 1000.4
| 1 0905 110 0. 0. .0 1000.0 * 1 2135 260 0. 0. .1 1000.4
1 0910 111 0. 0. .0 1000.0 * 1 2140 261 0. 0. .1 1000.5
1 0915 112 0. 0. .0 1000.0 i 1 2145 262 0. 0. .1 1000.5
1 0920 113 0. 0. .0 1000.0 . 1 2150 263 0. 0. .1 1000.5
1 0925 114 0. 0. .0 1000.0 x 1 2155 264 0. 0. .1 1000.5
1 0930 115 0. 0. .0 1000.0 ¥ 1 2200 265 0. 0. .1 1000.5
l 1 0935 116 0. 0. .0 1000.0 * 1 2205 266 0. 0. .2 1000.6
1 0940 117 0. 0. .0 1000.0 ¥ 1 2210 267 0. 0. .2 1000.6
1 0945 118 0. 0. .0 1000.0 N 1 2215 268 0. 0. .2 1000.6
1 0950 119 0. 0. .0 1000.0 » 1 2220 269 0. 0. .2 1000.6
1 0955 120 0. 0. .0 1000.0 o~ 1 2225 270 0. 0. .2 1000.6
l 1 1000 121 0. 0. .0 1000.0 * 1 2230 271 0. 0. .2 1000.6
1 1005 122 0. 0. .0 1000.1 » 1 2235 272 0. 0. .2 1000.7
1 1010 123 0. 0. .0 1000.1 N 1 2240 273 0. 0. .2 1000.7
1 1015 124 0. 0. .0 1000.1 * 1 2245 274 0. 0. .2 1000.7
1 1020 125 0. 0. .0 1000.1 N 1 2250 275 0. 0. .2 1000.7
1 1025 126 0. 0. .0 1000.2 ® 1 2255 276 0. 0. .2 1000.7
1 1030 127 0. 0. .1 1000.2 * 1 2300 277 0. 0. .2 1000.7
1 1035 128 0. 0. .1 1000.3 N 1 2305 278 0. 0. .2 1000.8
1 1040 129 0. 0. .1 1000.3 ® 1 2310 279 0. 0. .2 1000.8
1 1045 130 0. 0. .1 1000.4 * 1 2315 280 0. 0. .2 1000.8
1 1050 131 0. 0. .1 1000.4 * 1 2320 281 0. 0. .2 1000.8
1 1055 132 0. 0. .1 1000.5 * 1 2325 282 0. 0. .2 1000.8
1 1100 133 0. 0. .2 1000.6 * 1 2330 283 0. 0. .2 1000.8
1 1105 134 0. 0. .2 1000.6 b 1 2335 284 0. 0. .2 1000.9
1 1110 135 0. 0. .2 1000.7 % 1 2340 285 0. 0. .2 1000.9
1 1115 136 0. 0. .2 1000.9 * 1 2345 286 0. 0. .2 1000.9
1 1120 137 0. 0. .3 1001.0 * 1 2350 287 0. 0. .2 1000.9
1 1125 138 0. 0. .3 1001.1 b 1 2355 288 0. 0. .2 1000.9
1 1130 139 40. 0. .1 1000.2 ¥ 2 0000 289 0. 0. .3 1000.9
1 1135 140 0. 0. .0 10G3.0 i 2 0005 290 0. 0. .3 1000.9
1 1140 141 0. 0. .1 1000.2 * 2 0010 291 0. 0. .3 1001.0
1 1145 142 0. 0. .1 1000.5 * 2 0015 292 0. 0. .3 1001.0
1 1150 143 0. 0. .3 1001.0 L) 2 0020 293 0. 0. .3 1001.0
' 1 1155 144 0. 0. .5 1001.7 * 2 0025 294 0. 0. .3 1001.0
1 1200 145 120. 0. .0 1000.0 * 2 0030 295 0. 0. .3 1001.0
1 1205 146 0. 0. .5 1001.9 * 2 0035 296 40. 0. .0 1000.0
1 1210 147 120. 0. .6 1002.1 o 2 0040 297 0. 0. .0 1000.0
. 1 1215 148 120. 0. 1.1 1003.4 * 2 0045 298 0. 0. .0 1000.0
1 1220 149 200. 0. 1.6 1004.5 * 2 0050 299 0. 0. .0 1000.0
1 1225 150 200. 0. 2.2 1005.8 * 2 0055 300 0. 0. .0 1000.0
*
' **i*********'k****t****t*****************************i*i**iit*********************i*ti*t******************t**********i***ﬁ******ti**
PEAK OUTFLOW IS 0. AT TIME 12.58 HOURS
'***** PUMP FLOW HYDROGRAPH ****¥
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
200. 12.33 355 9. 9. 9.
(INCHES) 2.053 2.151 2.151 2.151
(AC-FT) i7. 18. 18. 18.
. *xxk% QUTFLOW HYDROGRAPH *****
Ptnn FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
l 0. 12.58 0. 0. 0. 0.




EAK STORAGE

CCUFT)
3.

PEAK STAGE

(FEET)
1007.59

TIME

(HR)
12.58

TIME

(HR)
12.58

(INCHES) .004
(AC-FT) 0.

6-HR
1001.14

CUMULATIVE AREA =

.007 .007

0. 0.
MAXIMUM AVERAGE STORAGE

24-HR 72-HR

0. 0.

MAXIMUM AVERAGE STAGE
24-HR 72-HR

1000.47 1000.46

.16 sQ MI

.007

24.92-HR

0.

24.92-HR

1000.46




RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT

SuB10 100. 12.25 12. 3. 3. .05
ROUTED TO

RTE10 100. 12.33 12. 3 3. .05
HYDROGRAPH AT

suB11 53. 12.25 6. 2 2. .03
2 COMBINED AT

ADD11 153. 12.33 18. 5 . .08
ROUTED TO

RTE11 149. 12.42 18. 5 5. .08
HYDROGRAPH AT

suB12 81. 12.25 10. 3 2.: .04
2 COMBINED AT

ADD12 221. 12.33 28. 7 T 12
HYDROGRAPH AT

suB13 67. 12.25 8. 2 2 .04
ROUTED TO

RTE13 67. 12.33 8. 2 2. .04
2 COMBINED AT

ADD13 288. 12.33 36. 9. 9. .16
PUMP FLOW TO

PUMP 200. 12.33 35 9. 9. .16
HYDROGRAPH AT
PUMP 0. 12.58 0 0 0. .16
1007.59 12.58



al G G ...

EC2 S/N: 39001226 HMVersion: 5.00 Data File: a:warner.dat

*t*******************t****************** kt***************t********k************

. .

U.S. ARMY CORPS OF ENGINEERS
THE HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

_00D HYDROGRAPH PACKAGE (HEC-1)
FEBRUARY 1981
REVISED 02 AUG 88

* % * X X X X
* %k % % X X K

RUN DATE 02/26/1990 TIME 15:00:08

* % F * ¥ F

ii***********i***k**i*****************i* *t****************it********i**t****t**

WARNER PUMP STATION

PUMP Q=200 CFS
X X XXXXXXX  XXXXX ONSITE
X X X X X
X X X
XXXXXXX  XXXX
X X X
X X X X
X X OXXXXXXX  XXXXX XXX

xX X X X X

X
X
X
XXXXX X
X
X
X

HAESTAD METHODS

37 Brookside Road * Waterbury, Connecticut 06708 *  (203) 755-1666

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM ’




(

LINE

VW —

HEC-1 INPUT PAGE
IDTeic e eoin lewasons 2esis nmime K G D et G swimi s y (R P . PR— i S 10
ID PRICE ROAD ROW HYDROLOGY
1D ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
1D DRAINAGE AREA - CHANDLER TO WARNER
Il 5 300
10 2
*DIAGRAM
KK SUB15A
PH 1 0 .61 1.2 2.1 2.3 2.44 2.70 2.95 3.05
BA  .0245
LS 94.0
ub .180
KK RTE15A 42-INCH
RK 1577 .00602 .012 CIRC 3:5
KK SUB15B
BA  .0445
LS 94.0
ub .200
KK ADD15B
HC 2
KK RTE15B 72-INCH
RK 5473 .00137 .012 CIRC 6
KK  SuB1é4
BA .0648
LS 94.0
ub 167
KK  ADD14
HC 2
KO 1 2
KK PUMP 96" STORAGE RCP’S
KM L=1600"
RS 1 ELEV 1000 0
sV 0 0.36 0.92 1.48 1.85
SE 1000 1002 1004 1006 1008
SQ .01 o1 .2 .3 .4
WP PUMP
WP 1001 40 1000 PUMP
WP 1001.5 40 1001 PUMP
WP 1001.5 40 1001 PUMP
WP 1002.5 40 1002 PUMP
wp  1002.5 40 1002 PUMP
2z




D*""UN

0
1uu05
10010
10015
10020
11000
11005
11010
11015
11020
11025
11030
11035
11040
11045
11050
11055
11100
11105
11110
11115
11120
11125
11130
11135
11140
11145
11150
11155
11200
11205
11210

11215
17390

>
1130
11235
11240
11245
11250
11255
11300
11305
11310
11315
11320
11325
11330
11335
11340
11345
11350
11355
11400
11405
11410
11415
11420
11425
11430
11435
11440
11445
11450
11455
11500
11505
171

115¢0
11525
11530
11535
11540

ocoooooO

[eNeoNeNe]

STATION ADD14

(0) OUTFLOW
40 80. 120. 160. 200. 240. 280. 0. 0.
O 5 5 e e o e e s ele . E e E e e s e ey e del withe el EL SR ELES R Sie el e et e e e s s B S
0
0 .
.0
0 .
0
0. .
0.
. 0
. 0.
...................... O i %% @l b @8 @ 8 e e mls e @ s s e e e
& e : Lr
0.
o}
« 0
0.
0
0
0
D e e e s e s W e mE e m e woe e e e BR & & S E &l ee ee e e e
0

165.
166.
167.
168.

169.
170.
171.
172.
173.
174.
175,
176.
V7.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.

OOOOOOOOOOOOOOOOOOOOO

OO0OO0OO0OO0O0




v1545 190.
11550 191.
1555 192.
1600 193.
1605 194.
10 195.
5 196.
1020 197.
1625 198.
#1630 199.
11635 200.
1640 201.
1645 202.
1650 203.
11655 204. .

Jkk hkk kkk ok dkk dokk dkk kkdk dedkd dekk Fokd hkdk ko Rkk hkk hkk dkk dedkdk dedok deokdk Rk kokdk ok ok kokk kok kokk kkok *kk khkk kkk kkk kkk

.ll. ‘..l.‘

0000000000000 O0O0

e e e e e e e e ok e e e
* *
28 KK * PUMP  * 96" STORAGE RCP’S
* *
v e e e g de ke ke

L=1600"

HYDROGRAPH ROUTING DATA

30 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1000.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
31 sv STORAGE .0 .4 <9 1.5 1.9
'32 SE ELEVATION 1000.00 1002.00 1004.00  1006.00 1008.00
33 sa DISCHARGE 0. 0. 0. 0. 0.
l T WP PUMPING DATA
PUMP ON PUMPING PUMP OFF
ELEVATION RATE ELEVATION
1001.0 40. 1000.0
1001.5 40. 1001.0
1001.5 40. 1001.0
1002.5 40. 1002.0
l 1002.5 40. 1002.0
ISTAD PUMP PUMP FLOW HYDROGRAPH IDENTIFICATION
*okk
'I******k************t**t****ﬁ**i*****************w**t**i**ﬁ*t*t*****i****i******t*******t***ﬁ*tt*ﬁ******t*****vk******t*t**ﬁi******

HYDROGRAPH AT STATION PUMP
Iit**i*****i****i***********************ﬁ******************ﬁ**i********************R*l‘*********************‘k***********************
*
DA MON HRMN ORD PUMP Q@ OUTFLOW STORAGE STAGE * DA MON HRMN ORD PUMP Q OUTFLOW STORAGE STAGE
*
1 0000 1 0. 0. .0 1000.0 * 1 1230 151 200. 0. 1.7 1007.3
' 1 0005 2 0. 0. .0 1000.0 * 1 1235 152 200. 0. 1.5 1006.3
1 0010 3 0. 0. .0 1000.0 * 1 1240 153 200. 0. 1.1 1004.6
1 0015 4 0. 0. .0 1000.0 * 1 1245 154 200. 0. .4 1002.1
1 0020 5 0. 0. .0 1000.0 * 1 1250 155 200. 0. .0 1000.0
I 1 0025 6 0. 0. .0 1000.0 * 1 1255 156 0. 0. .0 1000.0
1 0030 7 0. 0. .0 1000.0 * 1 1300 157 0. 0. .3 1001.6
1 0035 8 0. 0. .0 1000.0 * 1 1305 158 120. 0. .0 1000.0
1 0040 9 0. 0. .0 1000.0 * 1 1310 159 0. 0. .0 1000.0
. 1 0045 10 0. 0. .0 1000.0 * 1 1315 160 0. 0. .1 1000.8
1 0050 1 0. 0. .0 1000.0 * 1 1320 161 0. 0. .3 1001.5
1 0055 12 0. 0. .0 1000.0 * 1 1325 162 40. 0. .1 1000.6
1 0100 13 0. 0. .0 1000.0 » 1 1330 163 40. 0. .0 1000.0
1 0105 14 0. 0. .0 1000.0 * 1 1335 164 0. 0. .0 1000.0
I 1 0110 15 0. 0. .0 1000.0 * 1 1340 165 0. 0. .1 1000.5
1 0115 16 0. 0. .0 1000.0 x 1 1345 166 0. 0. .2 1000.9
1 0120 17 0. 0. .0 1000.0 * 1 1350 167 0. 0. .2 1001.3
I 1 0125 18 0. 0. .0 1000.0 * 1 1355 168 40. 0. .0 1000.2




1 0130 19 0. 0. .0 1000.0

1 0135 20 0. 0. .0 1000.0

1 0140 21 0. 0. .0 1000.0

1 0145 22 0. 0. .0 1000.0

1 0150 23 0. 0. .0 1000.0

1 0155 24 0. 0. .0 1000.0

1 0200 25 0. 0. .0 1000.0

l 1 0205 26 0. 0. .0 1000.0
1 0210 27 0. 0. .0 1000.0

1 0215 28 0. 0. .0 1000.0

1 0220 29 0. 0. .0 1000.0

1 0225 30 0. 0. .0 1000.0

I 1 0230 31 0. 0. 0 1000.0
1 0235 32 0. 0. 0 1000.0

1 0240 33 0. 0. 0 1000.0

1 0245 34 0. 0. 0 1000.0

1 0250 35 0. 0. 0 1000.0

I 1 0255 36 0. 0. 0 1000.0
1 0300 37 0. 0. 0 1000.0

1 0305 38 0. 0. 0 1000.0

1 0310 39 0. 0. 0 1000.0

I 1 0315 40 0. 0. 0 1000.0
1 0320 41 0. 0. 0 1000.0

1 0325 42 0. 0. 0 1000.0

1 0330 43 0. 0. 0 1000.0

1 0335 44 0. 0O: 0 1000.0

. 1 0340 45 0. 0. 0 1000.0
1 0345 L6 0. 0. 0 1000.0

1 0350 47 0. 0. 0 1000.0

1 0355 48 0. 0. 0 1000.0

1 0400 49 0. 0. 0 1000.0

' 1 0405 50 0. 0. 0 1000.0
1 0410 51 0. 0. 0 1000.0

1 0415 52 0. 0. 0 1000.0

1 0420 53 0. 0. 0 1000.0

1 0425 54 0. 0. 0 1000.0

1 0430 55 0. 0. 0 1000.0

1 0435 56 0. 0. 0 1000.0

1 0440 57 0. 0. 0 1000.0

1 0445 58 0. 0. 0 1000.0

1 0450 59 0. 0. 0 1000.0

1 0455 60 0. 0. 0 1000.0

1 0500 61 0. 0. 0 1000.0

1 0505 62 0. 0. 0 1000.0

' 1 0510 63 0. 0. 0 1000.0
1 0515 64 0. 0. .0 1000.0

1 0520 65 0. 0. .0 1000.0

1 0525 66 0. 0. 0 1000.0

1 0530 67 0. 0. 0 1000.0

' 1 0535 68 0. 0. 0 1000.0
1 0540 69 0. 0. 0 1000.0

1 0545 70 0. 0. 0 1000.0

1 0550 71 0. 0. 0 1000.0

' 1 0555 72 0. 0. 0 1000.0
1 0600 73 0. 0. 0 1000.0

1 0605 74 0. 0. 0 1000.0

1 0610 75 0. 0. 0 1000.0

1 0615 76 0. 0. 0 1000.0

1 0620 77 0. 0. 0 1000.0

1 0625 78 0. 0. 0 1000.0

1 0630 79 0. 0. 0 1000.0

1 0635 80 0. 0. 0 1000.0

l 1 0640 81 0. 0. 0 1000.0
1 0645 82 0. 0. 0 1000.0

1 0650 83 0. 0. 0 1000.0

1 0655 84 0. 0. 0 1000.0

1 0700 85 0. 0. 0 1030.0

1 0705 86 0. 0. 0 1000.0

1 0710 87 0. 0. 0 1000.0

1 0715 88 0. 0. 0 1000.0

1 0720 89 0. 0. 0 1000.0

l 1 0725 90 0. 0. 0 1000.0
1 0730 91 0. 0. 0 1000.0

1 0735 92 0. 0. 0 1000.0

1 0740 93 0. 0. 0 1000.0

l 1 0745 94 0. 0. 0 1000.0
1 0750 95 0. 0. 0 1000.0

1 0755 96 0. 0. 0 1000.0

1 0800 97 0. 0. 0 1000.0

l 1 0805 98 0. 0. 0 1000.0

‘!t*t#*tii*#titt**t#&*littttttiitttt*iti‘*t‘l*itﬁt'lﬁ!t!—tttt#!lttl*#}**tﬁt‘ttﬁﬁl
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1400
1405
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455
1500
1505
1510
1515
1520
1525
1530
1535
1540
1545
1550
1555
1600
1605
1610
1615
1620
1625
1630
1635
1640
1645
1650
1655
1700
1705
1710
1715
1720
1725
1730
1735
1740
1745
1750
1755
1800
1805
1810
1815
1820
1825
1830
1835
1840
1845
1850
1855
1900
1905
1910
1915
1920
1925
1930
1935
1940
1945
1950
1955
2000
2005
2010
2015
2020
2025
2030
2035

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248

....-.......-...........-.--....-..-..-............-..-..-..-......

1000.
1000.
1000.
1001.
1000.
1000.
1000.
1000.
1000.
1001.

1000

1000.
1000.
1000.

1000

1000.
1001.
1000.
1000.
1000.

1000

1000.
1000.
1000.

1001

1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1001.
1001.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1001.
1001.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

1000

1000.
1001.
1001.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
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l 1 0810 99 0. 0. 0 1000.0 * 1 2040 249 0. 0 1 1000.4
1 0815 100 0. 0. 0 1000.0 = 1 2045 250 0. 0. 1 1000.5
1 0820 101 0. 0. .0 1000.0 b/ 1 2050 251 0. 0. 1 1000.5
l 1 0825 102 0. 0. .0 1000.0 * 1 2055 252 0. 0. 1 1000.5
1 0830 103 0% 0. 0 1000.0 o 1 2100 253 0. 0. 1 1000.6
1 0835 104 0. 0. 0 1000.0 * 1 2105 254 0. 0. 1 1000.6
1 0840 105 0. 0. 0 1000.0 B 1 2110 255 0. 0. 1 1000.6
1 0845 106 0. 0. 0 1000.0 * 1 2115 256 0. 0. 1 1000.6
1 0850 107 0. 0. 0 1000.0 L 1 2120 257 0. 0. 1 1000.7
1 0855 108 0. 0. 0 1000.0 * 1 2125 258 0. 0. 1 1000.7
1 0900 109 0. 0. 0 1000.0 % 1 2130 259 0. 0. 1 1000.7
1 0905 110 0s 0. 0 1000.0 * 1 2135 260 0. 0. 1 1000.7
I 1 0910 111 0. 0. 0 1000.1 * 1 2140 261 0. 0. 1 1000.8
1 0915 112 0. 0. 0 1000.1 * 1 2145 262 0. 0. 1 1000.8
1 0920 113 0. 0. 0 1000.1 * 1 2150 263 0. 0. 1 1000.8
1 0925 114 0. 0. .0 1000.1 et 1 2155 264 0. 0= 1 1000.8
1 0930 115 0. 0. .0 1000.1 by 1 2200 265 0. 0. 2 1000.8
' 1 0935 116 0. 0. 0 1000.2 * 1 2205 266 0. 0. 2 1000.9
1 0940 117 0. 0. 0 1000.2 = 1 2210 267 0s 0. 2 1000.9
1 0945 118 0. 0. 0 1000.2 L 1 2215 268 0. 0. 2 1000.9
1 0950 119 0. 0. 0 1000.3 ® 1 2220 269 0. 0. 2 1000.9
1 0955 120 0. 0. 1 1000.3 * 1 2225 270 0. 0z 2 1001.0
1 1000 121 0. 0. 1 1000.4 * 1 2230 271 0. 0. 2 1001.0
il 1005 122 0. 0. 1 1000.4 g 1 2235 272 0. 0. 2 1001.0
1 1010 123 0. 0. 1 1000.5 * 1 2240 273 0. 0. 2 1001.0
1 1015 124 0. 0. 1 1000.6 * 1 2245 274 40. 0. .0 1000.0
l 1 1020 125 0. 0. 1 1000.6 Ly 1 2250 275 0. 05 .0 1000.0
1 1025 126 0% 0. 1 1000.7 x 1 2255 276 0. (1) 0 1000.0
1 1030 127 0 0. 1 1000.8 td 1 2300 277 0 0. 0 1000.0
1 1035 128 0. 0. 2 1000.9 = 1 2305 278 0. 0. 0 1000.1
1 1040 129 0. 0. 2 1001.0 = 1 2310 279 0 0- 0 1000.1
. 1 1045 130 40. 0. 0 1000.0 bl 1 2315 280 0. 0. 0 1000.1
1 1050 131 0. 0. 0 1000.0 * 1 2320 281 0. 0. 0 1000.1
1 1055 132 0. 0. 0 1000.1 X 1 2325 282 0. 0. 0 1000.2
1 1100 133 0. 0. 1 1000.3 * 1 2330 283 0. 0. 0 1000.2
. 1 1105 134 0. 0. 1 1000.5 * 1 2335 284 0 0. 0 1000.2
1 1110 135 0. 0- 1 1000.7 bt 1 2340 285 05 0. 0 1000.2
1 1115 136 0. 0. 2 1000.9 *: 1 2345 286 0. 0. 0 1000.2
1 1120 137 0. 0 2 1001.1 b 1 2350 287 0. 0. 0 1000.3
1 1125 138 40. 0 0 1000.0 ¥ 1 2355 288 0. 0. 0 1000.3
1 1130 139 0. 0 .0 1000.0 * 2 0000 289 0 0. 1 1000.3
1 1135 140 0. 0 .1 1000.3 * 2 0005 290 0. 0. 1 1000.3
1 1140 141 0. 0 1 1000.8 * 2 0010 291 0. 0. 1 1000.3
1 1145 142 0 0. 3 1001.5 ¥ 2 0015 292 0. 0. 1 1000.3
l 1 1150 143 40. 0. 2 1000.9 * 2 0020 293 0. 0. 1 1000.4
1 1155 144 40. 0 1 1000.7 * 2 0025 294 0. 0. 1 1000.4
1 1200 145 40. 0 2 1001.3 g 2 0030 295 0. 0. 1 1000.4
1 1205 146 40. 0 6 1003.0 ¥ 2 0035 296 0. 0. 1 1000.4
1 1210 147 200. 0 .3 1001.9 * 2 0040 297 0. 0. 1 1000.4
1 1215 148 120. 0 1.0 1004.2 * 2 0045 298 0. 0. 1 1000.4
1 1220 149 200. 0 1.3 1005.3 il 2 0050 299 0. 0. 1 1000.4
1 1225 150 200. 0 1.6 1006.7 * 2 0055 300 0. 0. 1 1000.4
*
'k***********it******itt***************t***t**********************************t*********#*******ti*****t****t****t****t*it*********

PEAK OUTFLOW IS 0. AT TIME 12.50 HOURS

kx*% PUMP FLOW HYDROGRAPH *****

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
l (CFS) ;
: 12.17 33. 9. 8. 8.
(INCHES) 2.278 2.432 2.432 2.432
(AC-FT) 16. 17. 17. 17.
I**** OUTFLOW HYDROGRAPH *****
IPEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(HR)
(CFS)

0. 12.50 0. 0. 0. 0.
(INCHES) .004 .007 .007 .007
(AC-FT) 0. 0. 0. 0.

l’EAK STORAGE  TIME MAXIMUM AVERAGE STORAGE



| ! 6-HR 24-HR 72-HR 24.92-HR

(AC-FT) (HR)
2. 12.50 0. 0. 0. 0.
AK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
ZT) (HR)
v07.26 12.50 1001.04 1000.44 1000.42 1000.42
CUMULATIVE AREA = .13 sa MI




\

OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

PUMP FLOW TO

HYDROGRAPH AT

STATION

SUB15A

RTE15A

SUB15B

ADD158B

RTE15B

SuB14

ADD14

PUMP

PUMP

PEAK
FLOW

56.

55.

98.

153.

150.

150.

256.

200.

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM
PEAK AREA STAGE
6-HOUR 24-HOUR 72-HOUR
12.25 6. 2. 2. .02
12.25 6. 2. 2. .02
12.25 1. 3. 3 .04
12.25 17. 4. 4. .07
12.42 17. 4. 4. .07
12.25 16. 4. 4. .06
12.33 32. 9. 8. .13
12.17 33. 9. 8. 13
12.50 0. 0. 0. .13
1007.26

TIME OF
MAX STAGE

12.50



HMVersion: 5.00 Data File: A:TI3.DAT

MEC2 S/N: 39001226

Khk kKA AKARKIKIK KA IARAAAAARARRR ARk kkkkk

* 00D HYDROGRAPH PACKAGE (HEC-1) *
* FEBRUARY 1981 *
l REVISED 02 AUG 88 *
*

RUN DATE 03/19/1990 TIME 13:33:04 *

* *

e ¢ ¢ e Fe e s ke e e e e ok e e e o e e ok ok v ke ok ke e e ok e ok ok ke ke ke e ke ok ke ok ke

XXXXXXX

XXXXXXX

e e s e ek e e s 3k A T ok ok e e ke vk e e ok ke ke e e ok ok ok ok o ke ek ok ok ke ok

U.S. ARMY CORPS OF ENGINEERS
THE HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

* % ¥ F X X X
* % X X X X X

PRICE/SANTAN INTX PUMP Q=200 CFS
ONSITE

XXXXX
X

XXXXX

X X X X X

X
XXXXX

X X X X X X X

*

37 Brookside Road

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Waterbury, Connecticut

*

06708

(203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECI1GS, HEC1DB, AND HEC1KW.

CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

LOSS RATE:GREEN AND AMPT INFILTRATION




LINE

VSN =

19
20

21
22

24

25
26

27
28
29
30

31
32

33
34
35
36

37
38

HEC-1 INPUT
IDeecones Teeeoans 2 seies wis B st = =i beaaeaan Bl e s buco'snos Tareis siste o Boree bieie s 9
1D PRICE ROAD ROW HYDROLOGY
1D ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
1D DRAINAGE AREA - CONTRIBUTION TO PRICE/SANTAN INTX PUMP STATION
IT 5 300
10 2
*DIAGRAM
KK SUBFR1
PH 1 0 .61 1.2 2.1 2.3 2.44 2.70 2.95
BA .0251
LS 94
ub .110
KK RTEFR1 36-INCH
RK 658 .01750 .012 CIRC 3
KK SUBFR2
BA .0320
LS 94
ub .10
KK ADDFR2
HC 2
KK RTEFR2 72-INCH
RK 2242 .00100 .012 CIRC 6
KK SUBTIZ2
BA .0084
LS 90
ub .110
KK ADDTIZ2
HC 2
KK SUBTI4
BA .0089
LS 94
ub .110
KK RTETI4 30-INCH
RK 1000 .00910 .012 CIRC 2.5
KK SUBTIS
BA .0142
LS 94
ub .110
KK ADDTIS5
HC 2

3.05

PAGE



l HEC-1 INPUT PAGE 2
LINE 1D e anns ; IR, - S . - 7 S Cetools vhs ; G B s B i 10
' 39 KK RTETI5 36-INCH
40 RK 1000 .0091  .012 CIRC 3
41 KK SUBTI& (INCLUDES TI8)
42 BA  .0192
43 Ls 92
44 w .10
l' 45 KK ADDTI6
46 HC 2
47 KK RTETIé 48-INCH
. 48 RK 756  .0058  .012 CIRC 4
49 KK SUBTI3 (INCLUDES TI1)
50 BA  .0255
51 LS 93
52 w  .110
53 KK RTETI3
54 RK 1144 .0040  .012 CIRC 3.5
I' 55 KK ADDTI3
56 HC 2
57 KK SUBTI7
58 BA  .0293
59 Ls %
60 u  .110
61 KK ADDTI7
62 HC 2
63 KK ADDALL
64 HC 2
65 KO 1 2
66 KK PUMP 2-96" STORAGE RCP’S
67 KM L=4400"
68 RS 1 ELEV 1000 0
69 sV 0 0.99 2.54 4.08 5.08
70 SE 1000 1002 1004 1006 1008
71 sQ .01 A .2 .3 4
72 WP PUMP
' 73 WP 1001 40 1000  PUMP
74 WP 1001.5 40 1001  PUMP
75 WP 1001.5 40 1001  PUMP
76 WP 1002.5 40 1002  PUMP
77 WP 1002.5 40 1002  PUMP
78 KO 1 2
79 2z




|
SCHEMATIC DIAGRAM OF STREAM NETWORK
|
|

NPUT
.LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
1) SUBFR1
v
v
1 RTEFR1
l 13 ) SUBFR2
17 ADDFR2. v vvvenneenn
\'}
v
19 RTEFR2
. 21 . SUBTI2
' 25 ADDTlé...........:
27 ) SUBTI4
v
. \
31 . RTETI4
' 33 ) ) SUBTIS
37 . ADDTIS e eeeenns
2 v
. v
- RTETIS
l 41 . . SUBTI6
45 s ADDTIG. e eeeeeennnn
. \";
. v
47 . RTETI6
49 ) ) SUBTI3
i ) v
) . v
53 ) . RTETI3
l 55 i ADDTIZ . eeeennn..
' 57 & . SUBTI7
61 ’ ADDTI7 . eeeeeennnn.
' 63 ADDALL . eeeeeeenns
v
v
66 PUMP
72 7 Pa— > PUMP
66 PUMP
(& RUNOFF ALSO COMPUTED AT THIS LOCATION
' 6400 ERRORS IN STREAM SYSTEM




1 0450 59 0. * 1 1105 134 4 * 1 1720 209 2, * 1 2335 284 0.
1 0455 60 I 1 1110 135 by % 1 1725 210 2., - % 1 2340 285 0.
1 0500 61 0. * 1 115 136 G % 1 1730 211 2. = 1 2345 286 0.
1 0505 62 0: = 1 1120 137 5 jo 1 1735 212 2. * 1 2350 287 0.
1 0510 63 [0} A 1 125 138 6. * 1 1740 213 2s * 1 2355 288 0.

0515 64 0. * 1 1130 139 6r % 1 1745 214 22 2 0000 289 0.
: 0520 65 0. = 1 1135 140 10. * 1 1750 215 2. % 2 0005 290 0.
1 0525 66 O 1 1140 141 19.° * 1 1755 216 2apm ™ 2 0010 291 0.
1 0530 67 0. » 1 1145 142 28. - 1 1800 217 2. - 2 0015 292 0.
1 0535 68 0. * 1 1150 143 40. % 1 1805 218 2l "% 2 0020 293 0.
1 0540 69 0. * 1 1155 144 59« * 1 1810 219 1" % 2 0025 294 0.
1 0545 70 0. * 1 1200 145 101 * * 1 1815 220 9, 2 0030 295 0.
1 0550 71 0. ™ 1 1205 146 195 - 2 1 1820 221 =" * 2 0035 296 0.
1 0555 72 0. * 1 1210 147 2561 * 1 1825 222 lien % 2 0040 297 0.
1 0600 73 0. " * 1 1215 148 213, =* 1 1830 223 1 R 2 0045 298 0.
1 0605 74 0., % 1 1220 149 150:. * 1 1835 224 1. * 2 0050 299 0.
1 0610 75 0. * 1 1225 150 103. %.* 1 1840 225 dap ¥ 2 0055 300 G.

* * *

i*************************************i******************************i*****t*t*****t****t***********************i*************t***

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
256. 12.17 (CFS) 25, 6. 6. 6.
(INCHES) 2.208 2.338 2.338 2.338
(AC-FT) 1. 12. 12. 12.
CUMULATIVE AREA = .10 sQ MI

Kk kkk khkk AkAk kkk hAkk kkk Akk hak kkk hkk ek dokk ko ko kokdk ko hokk ko ko kkd ok ko ke ko kb kkok hkk dhkk Wk Rk hkw kk

e e e o e e e e ok o ke ke ke ok
* *
63 KK *  ADDALL *
* *
e e ok e e e ek ok ok ok okok ok
X0 OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
1PLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
64 HC HYDROGRAPH COMBINATION

1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

* Kk ke

***********ﬁ******ti**************************************i*************************************ﬂi*************i************ti*it**

HYDROGRAPH AT STATION  ADDALL
SUM OF 2 HYDROGRAPHS

*i**k****t*tt***tit*****i**t*********t*i*************t****i******i*********t**ﬁ************************************t**t**i****ttt*i

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *

1 0000 1 0. * 1 0615 76 0. % 1 1230 151 137, * 1 1845 226 1.
1 0005 2 0. * 1 0620 77 0L 1 1235 152 100. * 1 1850 227 1.
1 0010 3 0. * 1 0625 78 0., = 1 1240 153 68. * 1 1855 228 1.
1 0015 4 0. * 1 0630 79 0. * 1 1245 154 45. % 1 1900 229 1.
1 0020 5 0s ¥ 1 0635 80 0. * 1 1250 155 3. * 1 1905 230 1.
1 0025 ) 0. * 1 0640 81 0. * 1 1255 156 24, * 1 1910 231 1.
1 0030 7 0. * 1 0645 82 0. * 1 1300 157 2. * 1 1915 232 1.
1 0035 8 0 1 0650 83 0.  * 1 1305 158 18. * 1 1920 233 1.
1 0040 9 0. > 1 0655 84 0. * 1 1310 159 17.  * 1 1925 234 1.
1 0045 10 0. * 1 0700 85 0, * 1 1315 160 16. * 1 1930 235 1.
1 0050 11 0. * 1 0705 86 0. * 1 1320 161 15. * 1 1935 236 1%
1 0055 12 0: * 1 0710 87 0l 1 1325 162 15. * 1 1940 237 s
1 0100 13 0. * 1 0715 88 0. * 1 1330 163 1%, * 1 1945 238 1
1 0105 14 0. * 1 0720 89 O * 1 1335 164 13. = 1 1950 239 L
0110 15 0: S 1 0725 90 0. * 1 1340 165 12. * 1 1955 240 s

. 0115 16 0., * 1 0730 N 0. - * 1 1345 166 12. = 1 2000 241 1.
1 0120 17 0. * 1 0735 92 ORI 1 1350 167 Mo, 1 2005 242 1
1 0125, 18 0o * 1 0740 93 0. * 1 1355 168 P 1 2010 243 1s
1 0130 19 0, ¥ 1 0745 94 0. * 1 1400 169 19: = 1 2015 244 1.
1 0135 20 0. * 1 0750 95 0. * 1 1405 170 10.  * 1 2020 245 f.
1 0140 21 g, * 1 0755 96 0. * 1 1410 171 10. % 1 2025 246 1




' 1 0145 22 0. * 1 0800 97 0. L 1 1415 172 9. % 1 2030 247 1
1 0150 23 0. * 1 0805 %8 0. bl 1 1420 173 9 * 1 2035 248 1
1 0155 24 0. B 1 0810 99 0. * 1 1425 174 9. i 1 2040 249 1
1 0200 25 0. iyt 1 0815 100 0. = 1 1430 175 8. * 1 2045 250 1
1 0205 26 0. * 1 0820 101 0. X 1 1435 176 8. * 1 2050 251 1

0210 27 0. * 1 0825 102 0. * 1 1440 177 8. * 1 2055 252 1
i 0215 28 0. i 1 0830 103 0. * 1 1445 178 8. & 1 2100 253 1
1 0220 29 0. L 1 0835 104 0. bl 1 1450 179 T i 1 2105 254 1

' 1 02251, 30 0. " 1 0840 105 0. * 1 1455 180 T« * 1 2110 255 1
1 0230 31 0. * 1 0845 106 0. * 1 1500 181 7. * 1 2115 256 1
1 0235 .32 0. * 1 0850 107 0. * 1 1505 182 s % 1 2120 257 1
1 0240 33 0. » 1 0855 108 0 X 1 1510 183 6. * 1 2125 258 1
1 0245 34 0. * 1 0900 109 0. * 1 1515 184 6. * 1 2130 259 1

' 1 0250 35 0. * 1 0905 110 0. * 1 1520 185 6. * 1 2135 260 1
1 0255 36 0. * 1 0910 111 1., * 1 1525 186 6. * 1 2140 261 1
1 0300 37 0. * 1 0915 112 1. * 1 1530 187 52 * 1 2145 262 1
1 0305 38 0. i 1 0920 113 1= ® 1 1535 188 5. * 1 2150 263 1

' 1 0310 39 0. * 1 0925 114 1. * 1 1540 189 5% * 1 2155 264 1
1 0315 40 0. * 1 0930 115 1. * 1 1545 190 5% * 1 2200 265 1
1 0320 41 0. * 1 0935 116 1s & 1 1550 191 5. ¥ 1 2205 266 1
1 0325 42 0. * 1 0940 117 1 = 1 1555 192 5. * 1 2210 267 1
1 0330 43 0. = 1 0945 118 1 % 1 1600 193 5. * 1 2215 268 1
1 0335 44 0. * 1 0950 119 2. % 1 1605 194 5 * 1 2220 269 1
1 0340 45 0. * 1 0955 120 2 * 1 1610 195 5. % 1 2225 270 1
1 0345 46 0. * 1 1000 121 2. ® 1 1615 196 5 * 1 2230 271 1
1 0350 47 0. * 1 1005 122 2. ¥ 1 1620 197 b, * 1 2235 272 1

l 1 0355 48 a.. o 1 1010 123 2. * 1 1625 198 G [* 1 2240 273 1
1 0400 49 0. . * 1 1015 124 Bk L% 1 1630 199 s B® 1 2245 274 1
1 0405 50 0. L 1 1020 125 5 " 1 1635 200 4. * 1 2250 275 1
1 0410 51 0. * 1 1025 126 3. il 1 1640 201 4. ® 1 2255 276 1.
1 0415 52 0. * 1 1030 127 3. L 1 1645 202 4. * 1 2300 277 1.
1 0420 53 0. * 1 1035 128 4., * 1 1650 203 4., * 1 2305 278 1
1 0425 54 0. = 1 1040 129 4. * 1 1655 204 4. * 1 2310 279 1
1 0430 55 0. * 1 1045 130 4. i 1 1700 205 4. * 1 2315 280 1
1 0435 56 0. L 1 1050 131 5% = 1 1705 206 4. * 1 2320 281 1
1 0440 57 0. * 1 1055 132 5. * a 1710 207 4. . 1 2325 282 1
1 0445 58 0. * 1 1100 133 6. * 1 1715 208 4. d 1 2330 283 1
1 0450 59 0. Ld 1 1105 134 6. . 1 1720 209 4. % 1 2335 284 1
1 0455 60 0. * 1 1110 135 7. * 1 1725 210 4. * 1 2340 285 1

0500 61 0. ud 1 1115 136 Y ¢ % 1 1730 211 4. iod 1 2345 286 1
) 0505 62 0. * 1 1120 137 8. g 1 1735 212 4. B 1 2350 287 1
1 0510 63 0. * 1 1125 138 9. * 1 1740 213 3s % 1 2355 288 1
1 0515 64 0. * 1 1130 139 10. * 1 1745 214 3. x 2 0000 289 1
1 0520 65 0. ¥ 1 1135 140 15. * 1 1750 215 3 * 2 0005 290 1
1 0525 66 05 * 1 1140 141 26. L 1 1755 216 3. L2 2 0010 291 0
1 0530 67 0. * 1 1145 142 42. * 1 1800 217 3. * 2 0015 292 0
1 0535 68 0. * 1 1150 143 61. b 1 1805 218 3. X 2 0020 293 0
1 0540 69 0 b 1 1155 144 90. * 1 1810 219 3 b 2 0025 294 0
1 0545 70 0. * 1 1200 145 150. % 1 1815 220 2. * 2 0030 295 0
1 0550 71 0. * 1 1205 146 288. * 1 1820 221 2. * 2 0035 296 0
1 0555 72 0. * 1 1210 147 411, > 1 1825 222 1y, 2 0040 297 0
1 0600 73 0. * 1 1215 148 376. % 1 1830 223 1. * 2 0045 298 0
1 0605 74 0. b 1 1220 149 274, ® 1 1835 224 1. % 2 0050 299 0
1 0610 75 0. * 1 1225 150 189. S 1 1840 225 1. * 2 0055 300 0

* * *

***********************it******************i*t***********************i************i**ii***i***************************i*Iiﬁ**iﬁ****

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
411. 12.17 (CFS) 39. 10. 10. 10.
(INCHES) 2.210 2.341 2.341 2.341
(AC-FT) 19. 20. 20. 20.
CUMULATIVE AREA = .16 sQ MI




STATION  ADDALL
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* *
66 KK * PUMP  * 2-96" STORAGE RCP’S
* *
s o e e e ok e e ke e de e
L=4400"
78 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
1pLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

68 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1000.00 [INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
69 sv STORAGE .0 1.0 2.5 4.1 5.1
70 SE ELEVATION 1000.00 1002.00 1004.00 1006.00  1008.00
71 sQ DISCHARGE 0. 0. 0. 0. 0.
73 WP PUMPING DATA
PUMP ON PUMPING PUMP OFF
ELEVATION RATE ELEVATION
1001.0 40. 1000.0
1001.5 40. 1001.0
1001.5 40. 1001.0
1002.5 40. 1002.0
1002.5 40. 1002.0
ISTAD PUMP PUMP FLOW HYDROGRAPH IDENTIFICATION

ok

**t**t******i******iti************i*k*i***********i**********i***i*************************************************ﬁ**i*i**tﬁi***i*

HYDROGRAPH AT STATION PUMP

*******i*******t***t**ﬁ*******t********i******t*i****tt****i*****i***********************************t***i***i****i*****i**i***ii**
*

DA MON HRMN ORD PUMP Q OUTFLOW STORAGE  STAGE L DA MON HRMN ORD PUMP Q OUTFLOW STORAGE  STAGE
*
1 0000 1 0. 0. .0 1000.0 * 1 1230 151 200. 0. 4.8 1007.5
1 0005 2 0. 0. .0 1000.0 N 1 1235 152 200. 0. 4.3 1006.4
1 0010 3 0. 0 .0 1000.0 * 1 1240 153 200. 0. 3.5 1005.2
1 0015 4 0. 0. .0 1000.0 * 1 1245 154 200. 0. 2.5 1003.9
1 0020 5 0. 0. .0 1000.0 * 1 1250 155 200. 0. 1.3 1002.5
1 0025 6 0. 0. .0 1000.0 = 1 1255 156 200. 0. .2 1000.3
1 0030 7 0. 0. .0 1000.0 * 1 1300 157 0 0. .0 1000.0
1 0035 8 0. 0. .0 1000.0 * 1 1305 158 0 0. .1 1000.3
1 0040 9 0. 0. .0 1000.0 i 1 1310 159 0. 0. .3 1000.5
1 0045 10 0. 0. .0 1000.0 % 1 1315 160 0. 0. .4 1000.7
1 0050 11 0. 0. .0 1000.0 L 1 1320 161 0 0. .5 1001.0
1 0055 12 0. 0. .0 1000.0 * 1 1325 162 0. 0. .6 1001.2
1 0100 13 0. 0. .0 1000.0 * 1 1330 163 40. 0. .4 1000.8
1 0105 14 0. 0. .0 1000.0 * 1 1335 164 40. 0. .2 1000.4
1 0110 15 0. 0. .0 1000.0 * 1 1340 165 40. 0. .0 1000.1
1 0115 16 0. 0. .0 1000.0 o 1 1345 166 0. 0. .0 1000.0
1 0120 17 0. 0. .0 1000.0 * 1 1350 167 0. 0. .1 1000.2
1 0125 18 0. 0. .0 1000.0 * 1 1355 168 0 0. .2 1000.3
1 0130 19 0. 0. .0 1000.0 * 1 1400 169 0. 0. .2 1000.5
1 0135 20 0. 0. .0 1000.0 i 1 1405 170 0. 0. .3 1000.6
1 0140 21 0. 0. .0 1000.0 * 1 1410 171 0. 0. .4 1000.7
1 0145 22 0. 0. .0 1000.0 * 1 1415 172 0. 0. .4 1000.9
1 0150 23 0. 0. .0 1000.0 * 1 1420 173 0. 0. .5 1001.0
1 0155 24 0. 0. .0 1000.0 ke 1 1425 174 0. 0. .6 1001.1
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1 0840 105 0. 0. 0 1000.0 N 1 2110 255 0. 0. .4 1000.7
1 0845 106 0. 0. 0 1000.0 t 1 2115 256 0. 0. .4 1000.7
1 0850 107 0. 0. 0 1000.0 * 1 2120 257 0. 0. .4 1000.8
1 0855 108 0. 0. 0 1000.0 * 1 2125 258 0. 0. .4 1000.8
1 0900 109 0. 0. 0 1000.0 * 1 2130 259 0. 0. .4 1000.8
1 0905 110 0. 0. 0 1000.0 Gl 1 2135 260 0. 0. .4 1000.8
1 0910 1M 0. 0. 0 1000.0 % 1 2140 261 0. 0. .4 1000.8
1 0915 112 0. 0. 0 1000.0 i 1 2145 262 0. 0. .4 1000.8
1 0920 113 0. 0. 0 1000.0 * 1 2150 263 0. 0. .4 1000.8
1 0925 114 0. 0. 0 1000.1 * 1 2155 264 0. 0. .4 1000.8
1 0930 115 0. 0. 0 1000.1 * 1 2200 265 0. 0. .4 1000.8
1 0935 116 0. 0. 0 1000.1 w 1 2205 266 0. 0. .4 1000.8
1 0940 117 0. 0. 0 1000.1 * 1 2210 267 0. 0. .4 1000.9
1 0945 118 0. 0. 1 1000.1 i 1 2215 268 0. 0. .4 1000.9
1 0950 119 0. 0. 1 1000.1 * 1 2220 269 0. 0. .4 1000.9
1 0955 120 0. 0. 1 1000.2 = 1 2225 270 0. 0. .4 1000.9
1 1000 121 0. 0. 1 1000.2 i 1 2230 271 0. 0. .4 1000.9
1 1005 122 0. 0. 1 1000.2 * 1 2235 272 0. 0. .4 1000.9
1 1010 123 0. 0. 1 1000.2 * 1 2240 273 0. 0. .5 1000.9
1 1015 124 0. 0. 1 1000.3 * 1 2245 274 0. 0. .5 1000.9
1 1020 125 0. 0. 2 1000.3 * 1 2250 275 0. 0. .5 1000.9
1 1025 126 0. 0. 2 1000.4 i 1 2255 276 0. 0. .5 1000.9
1 1030 127 0. 0. 2 1000.4 = 1 2300 277 0. 0. .5 1000.9
1 1035 128 0. 0. 2 1000.4 * 1 2305 278 0. 0. .5 1001.0
1 1040 129 0. 0. 2 1000.5 = 1 2310 279 0. 0. .5 1001.0
1 1045 130 0. 0. 3 1000.6 * 1 2315 280 0. 0. .5 1001.0
1 1050 131 0. 0. 3 1000.6 il 1 2320 281 0. 0. .5 1001.0
1 1055 132 0. 0. 3 1000.7 i 1 2325 282 0. 0. .5 1001.0
1 1100 133 0. 0. 4 1000.8 * 1 2330 283 0. 0. .5 1001.0
1 1105 134 0. 0. 4 1000.8 * 1 2335 284 40. 0. .2 1000.5
1 1110 135 0. 0. 5 1000.9 N 1 2340 285 40. 0. .0 1000.0
1 1115 136 0. 0. 5 1001.0 % 1 2345 286 0. 0. .0 1000.0
1 1120 137 40. 0. 3 1000.6 = 1 2350 287 0. 0. .0 1000.0
1 1125 138 40. 0. 1 1000.1 * 1 2355 288 0. 0. .0 1000.0
1 1130 139 40. 0. 0 1000.0 * 2 0000 289 0. 0. .0 1000.0
1 1135 140 0. 0. 0 1000.0 = 2 0005 290 0. 0. .0 1000.0
1 1140 141 0. 0. 1 1000.3 * 2 0010 291 0. 0. .0 1000.0
1 1145 142 0. 0. 4 1000.8 * 2 0015 292 0. 0. .0 1000.0
1 1150 143 0. 0. .7 1001.5 ® 2 0020 293 0. 0. .0 1000.1
1 1155 144 40. 0. 1.0 1002.0 * 2 0025 294 0. 0. .0 1000.1
1 1200 145 120. 0. 1.0 1002.0 ¥ 2 0030 295 0. 0. .0 1000.1
1 1205 146 120. 0. 1.6 1002.8 s 2 0035 296 0. 0. .0 1000.1
1 1210 147 200. 0. 2.7 1004.2 * 2 0040 297 0. 0. .0 1000.1
1 1215 148 200. 0. 4.0 1005.9 N 2 0045 298 0. 0. .0 1000.1
1 1220 149 200. 0. 4.9 1007.6 ¥ 2 0050 299 0. 0. .0 1000.1
1 1225 150 200. 0. 5.1 1008.0 = 2 0055 300 0. 0. .0 1000.1

*
*i****************************************************iﬁ*************************k******************************t**********i*******

PEAK OUTFLOW IS 0. AT TIME 12.42 HOURS

xkkkk PUMP FLOW HYDROGRAPH *****

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
200. 12.17 (CFS) 38. 10. 10. 10.
(INCHES) 2.160 2.287 2.287 2.287
(AC-FT) 19. 20. 20. 20.

**%*% QUTFLOW HYDROGRAPH **¥**

PEAK FLOW TIME MAXTMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
0. 12.42 (CFS) 0. 0. 0. 0.
(INCHES) .004 .007 .007 .007
(AC-FT) 0. 0. 0. 0.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24 .92-HR
S 12.42 1. 0. 0. 0.
STAGE TIME ' MAXIMUM AVERAGE STAGE
¢ET) (HR) 6-HR 24-HR 72-HR 24 .92-HR
1008.00 12.42 1001.25 1000.50 1000.49 1000.49
CUMULATIVE AREA = .16 sQ MI




OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

2 COMBINED

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

PUMP FLOW TO

HYDROGRAPH

AT

STATION
SUBFR1
RTEFR1
SUBFR2
ADDFR2
RTEFR2
SUBTIZ2
ADDTI2
SUBTI4
RTETI4
SUBTIS
ADDTIS
RTETIS
SUBTI16
ADDTI16
RTETI6
SUBTI3
RTETI3
ADDTI3
SUBTI7
ADDTI7
ADDALL

PUMP

PUMP

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA
70. 12.17 6. 2 2. .03
69. 12.17 6. 2 2 .03
89. 12.17 8. 2. 2. .03
158. 12.17 14. 4. 4. .06
148. 12.25 14. 4. 4. .06
20. 12.17 2. 0. 0. .01
164. 12.25 16. 4. 4. .07
25. 12.17 2 1. 1 8 .01
24. 12.17 2- 1s 1< .01
40. 12.17 3. 1 1+ .01
63. 12147 6. 1. 1. .02
61. 12.17 6. s 1. .02
50. 12.17 4. 1. 1. .02
112. 12.17 10. 5 3. .04
108. 12.17 10. 5 3. .04
69. 12.17 6. 2s 2. .03
66. 12.147 6. 2. 2 .03
174. 12.17 16. 4. 4. .07
82. 12.17 7. 2. 2. .03
256. 12.17 23. 6. 6. .10
411. 12.17 39. 10. 10. .16
200. 12.17 38. 10. 10. .16
0. 12.42 0. 0. 0. .16

MAXIMUM
STAGE

1008.00

TIME OF
MAX STAGE

12.42




HEC2 S/N:

39001226 HMVersion: 5.00

kK e K Kk K ke ok ek K kR ok ok ok ok ok ok ek Rk R ok ke ke ke ke ok ok ke k ok

*

*

*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1) *

RUN DATE

FEBRUARY 1981 %
REVISED 02 AUG 88 *
*

03/08/1990 TIME 08:33:10 *

*

ek e e ke ke ok ok ok e ok ok ko ok ok ok Tk ke ke ok ok K ke ok ok ok ok ok ke kK ok ok ok

Data File: A:MCCLIN4.DAT

S e e Ak ke ke k& ko ok K Tk ok ok ok Kk Kk kK Rk kR ok Kk kK

*

L U.S. ARMY CORPS OF ENGINEERS
* THE HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

e DAVIS, CALIFORNIA 95616
*

*

*

*

*

*

*

*

*

KA KAKKAKKAKARAAKANKKNARKAAKRAKRKNKN KAk kkkhx

MCCLINTOCK PUMP STATION
PUMP Q=200 CFS

ONSITE

X X XXXXXXX  XXXXX X

X X X X X XX

X X X X X

XXXXXXX  XXXX X XXXXX X

X XX X X

X X X X X

X X XXXXXXX  XXXXX XXX

HAESTAD METHODS

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

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

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 1S THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




' HEC-1 INPUT PAGE 1
l LINE Deveen.. [ i e N B X 7S 5k e, o Bleaioiea oih TR Bl e e 0 s e 10
1 D PRICE ROAD ROW HYDROLOGY
2 ID ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
3 1D DRAINAGE AREA - CONTRIBUTION TO MCCLINTOCK RD. PUMP STATION
A 1T 5 300
5 10 2
' *DIAGRAM
6 KK SUBSé
l 7 PH 1 0 .61 1.2 2.1 2.3 2.44 270 2.95 3.05
8 BA  .0204
9 LS 94
10 up .115
|
| 1 KK RTES6 36-INCH
12 RK 1400 .00400 .012 CIRC S
' 13 KK SUBS7
14 BA  .0205
15 LS 94
16 up 115
17 KK  ADDS7
l 18 HC 2
19 KK RTES7 54-INCH
. 20 RK 700 .00400 .012 CIRC 4.5
21 KK SUBS10
22 BA  .0240
23 LS 9%
24 up .115
' 25 KK RTES10
26 RK 1300 .004 .012 CIRC 3.5
27 KK SUBS89
28 BA  .0452
29 LS A
. 30 up .115
31 KK ADDS89
32 HC 2
l 33 KK RTES89
34 RK 600 .00400 .012 CIRC 6
' 35 KK ADDS10
36 HC 2
l 37 Ko 1 2




HEC-1 INPUT PAGE 2
LINE 11 P AP 7 e | B oo bee o vl TR 6ste s ks T S Beials i O S 10
38 KK PUMP 2-96" STORAGE RCP’S
39 KM L=1200’
40 RS 1 ELEV 1000 0
41 sV 0 0.27 0.69 1.m 1.39
42 SE 1000 1002 1004 1006 1008
43 sa .01 A 2 3 A
44 WP PUMP
45 WP 1001 40 1000  PUMP
46 WP 1001.5 40 1001  PUMP
| 47 WP 1001.5 40 1001 PUMP
| 48 WP 1002.5 40 1002  PUMP
49 WP 1002.5 40 1062 PUMP
50 KO 1 2
51 22




SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
| TNE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
l NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
6 SUBS6
"
l v
1 RTES6
l 13 : suBs7
I 17 ADDSY ;s sisis s sisis sioiws
Vv
v
l 19 RTES7
21 ) SUBS10
Vv
o Vv
l 25 ) RTES10
27 ) . SUBS89
1 . . .
| 31 . ADDSB9 . evunnecenns
Vv
i et
33 ) RTES89
' 35 ADDS10.: i wisie s 52078 wwve
Vv
\
38 PUMP
44 e R > PUMP
38 PUMP
l (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
l 6400 ERRORS IN STREAM SYSTEM




36 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

l *kok
I*xl***********************i*i************'k*****ﬁ*******************i******‘k********************************k***it****k***t********k

HYDROGRAPH AT STATION  ADDS10
SUM OF 2 HYDROGRAPHS

t*****i*tti‘*ti*****'k****t***'k‘k********k********it******i*t*ii**t****i******************i**'*************k****t****t**i*************

- * *
' DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *

1 0000 1 0. * 1 0615 76 B, -% "4 1230 151 91. * 1 1845 226 1

1 0005 2 0. * 1 0620 77 0. * 1 1235 152 6. * 1 1850 227 1

' 1 0010 3 0. * 1 0625 78 0. * 1 1240 153 th., * 1 1855 228 !
1 0015 & 0. * 1 0630 79 0. * 1 1245 154 9. * 1 1900 229 1

1 0020 5 0. * 1 0635 80 0. * 1 1250 155 21, * 1 1905 230 1

' 1 0025 6 0. * 1 0640 81 0 * 1 1255 156 16. * 1 1910 231 1
1 0030 7 0. * 1 0645 82 0. * 1 1300 157 %, * 1 1915 232 1

1 0035 8 0. * 1 0650 83 0. * 1 1305 158 2. * 1 1920 233 1

' 1 0040 9 0. * 1 0655 84 0. * 1 1310 159 12. % 1 1925 234 1
1 0045 10 0. * 1 0700 85 0. * 1 1315 160 M. * 1 1930 235 1

1 0050 11 0. * 1 0705 86 B % . 1 1320 161 0. * 1 1935 236 1

1 0055 12 0. * 1 0710 87 0. * 1 1325 162 0. * 1 1940 237 1

l 1 0100 13 0. * 1 0715 88 g, " # i 1330 163 9. * 1 1945 238 1
1 0105 14 0. * 1 0720 89 0. * 1 1335 164 9. * 1 1950 239 1

1 0110 15 0. * 1 0725 90 0. * 1 1340 165 8. * 1 1955 240 1

' 1 0115 16 0. * 1 0730 91 0. * 1 1345 166 Bl 2000 241 1
1 0120 17 g, % 1 0735 92 0. * 1 1350 167 B * 2005 242 1

1 0125 18 0. * 1 0740 93 g, * 1 1355 168 P ] 2010 243 1

1 0130 19 0. * 1 0745 94 0. * 1 1400 169 7. ) 2015 244 1

l 1 0135 20 0. * 1 0750 95 0. * 1 1405 170 7. % 2020 245 1.
1 0140 21 0. * 1 0755 96 0. * 1 1410 171 7. o« 1 2025 246 1.

1 0145 22 0. * 1 0800 97 0. * 1 1415 172 6 * 1 2030 247 1

' 1 0150 23 0. * 1 0805 98 g, % 1420 173 & * 1 2035 248 1
1 0155 24 0. * 1 0810 99 0. * 1 1425 174 6. * 1 2040 249 1

1 0200 25 0. * 1 0815 100 0. * 1 1430 175 6. * 1 2045 250 1

' 1 0205 26 0. * 1 0820 101 0. * 1 1435 176 B | %1 2050 251 1
1 0210 27 I T 0825 102 0. * 1 1440 177 5. % 2055 252 1

1 0215 28 0. * 1 0830 103 0. * 1 1445 178 5. %1 2100 253 1

1 0220 29 0. * 1 0835 104 0. * 1 1450 179 5. * 1 2105 254 1

I 1 0225 30 0. * 1 0840 105 0. * 1 1455 180 5. % 1 2110 255 1
1 0230 31 0. * 1 0845 106 0. * 1 1500 181 Bl EJ5 2115 256 1

1 0235 32 0. * 1 0850 107 0. * 1 1505 182 5. *x 1 2120 257 1

' 1 0240 33 0. * 1 0855 108 0. * 1 1510 183 &, ww A 2125 258 1
1 0245 34 0. * 1 0900 109 0. * 1 1515 184 Bk e 2130 259 1

1 0250 35 0. * 1 0905 110 0. * 1 1520 185 4. %1 2135 260 1

' 1 0255 36 0. * 1 0910 111 1. * 1 1525 186 G, % - 1 2140 261 1
1 0300 37 0. * 1 0915 112 1. 9« 1 1530 187 4. 1 2145 262 1

| 1 0305 38 0. * 1 0920 113 1. = 1 1535 188 4. * 1 2150 263 1
| 1 0310 39 0. * 1 0925 114 1. % 1 1540 189 4. %1 2155 264 1
‘ l 1 0315 40 0. * 1 0930 115 1. % 1 1545 190 3, % 1 2200 265 1
1 0320 41 0. * 1 0935 116 1. 0% 1 1550 191 3. 0« 1 2205 266 1

| 0325 42 0. * 1 0940 117 1. * 1 1555 192 3.0 0% 1 2210 267 1

' 1 0330 43 0. * 1 0945 118 1. % 1 1600 193 g -k 2215 268 1
1 0335 44 0. * 1 0950 119 1. % 1 1605 194 A 2220 269 0.

1 0340 45 0. * 1 0955 120 1. % 1610 195 3.0 0% 2225 270 0.

l 1 0345 46 B ¢ i g 1000 121 2. 1 1615 196 3, * 2230 271 0




l 1 03s0 47 0. * 1 1005 122 2. * 1 1620 197 3. % 1 2235 2r 0
1 0355 48 0. * 1 1010 123 2. x 1 1625 198 3. % 1 2240 273 0

l 1 0400 49 0. * 1 1015 12 2. * 1 1630 199 3. % 1 2245 274 0
1 0405 50 0. * 1 1020 125 2. % 1 1635 200 3. % 1 2250 275 0

| o410 51 0. * 1 1025 126 2. x 1 1640 201 3.« 1 2255 276 0

1 0415  S2 0. * 1 1030 127 3. % 1 1645 202 3. % 1 2300 277 0

' 1 0420 53 0. * 1 1035 128 3. %« 1 1650 203 3. %« 1 2305 278 0
1 0425 Sk 0. * 1 1040 129 3.« 1 1655 204 3. % 1 2310 279 0

1 0430 55 0. * 1 1045 130 3. % 1 1700 205 3. % 1 2315 280 0

l 1 0435 56 0. * 1 1050 131 4. * 1 1705 206 3. « 1 2320 281 0
1 040 57 0. * 1 105 132 4. * 1 1710 207 3.« 1 2325 282 0

1 045 58 0. * 1 1100 133 4. * 1 1715 208 3. % 1 2330 283 0

' 1 0450 59 0. * 1 1105 134 s. *« 1 1720 209 2.« 1 2335 284 0
1 0455 60 0. * 1 1110 135 5. x 1 1725 210 2. o« 1 2340 285 0.

1 0500 61 0. * 1 1115 136 6. * 1 1730 21 2. o« 1 2345 286 0.

1 0505 62 0. * 1 1120 137 6. * 1 1735 212 2.« 1 2350 287 0

' 1 0510 63 0. * 1 1125 138 7. 0« 1 1740 213 2.« 1 2355 288 0
1 0515 64 0. * 1 1130 139 8. * 1 1745 214 2.« 2 0000 289 0

1 0520 65 0. * 1 1135 140 12. % 1 1750 215 2. % 2 0005 290 0

l 1 0525 66 0. * 1 1140 141 21. % 1 1755 216 2.+ 2 0010 291 0
1 0530 67 0. * 1 1145 142 2. x 1 1800 217 2. x 2 0015 292 0

1 0535 68 0. * 1 1150 143 6. * 1 1805 218 2. * 2 0020 293 0
1 0540 69 0. * 1 1155 144 67. * 1 1810 219 2.+ 2 0025 294 0
1 0545 70 0. * 1 1200 145 M. o+ 1 1815 220 1. %+ 2 0030 295 0
1 0550 71 0. * 1 1205 146 212. * 1 1820 221 1.« 2 0035 29 0

1 0555 72 0. * 1 1210 147 288. * 1 1825 222 1.« 2 0040 297 0

1 0600 73 0. * 1 1215 148 252. % 1 1830 223 1. % 2 0045 298 0

1 0605 T4 0. * 1 1220 149 182. * 1 1835 224 1. % 2 0050 299 0

1 o06t0 75 0. * 1 1225 150 126. * 1 1840 225 1. %+ 2 0055 300 0

* * *

A*******************************************************************************************************************************

Y

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24 .92-HR
288. 1240 (CFS) 27. 7 s 7.
(INCHES) 2.264 2.402 2.402 2.402
(AC-FT) 13. 14. 14. 14.
CUMULATIVE AREA = .11 sQ Ml




10000
10005
10010
10930
10935
10940
10945
10950
10955
11000
11005
11010
11015
11020
11025
11030
11035
11040
11045
11050
11055
11100
11105
11110
15
120
11125
11130
11135
11140
11145
11150
11155
11200
11205
11210
11215
11220
11225
11230
11235
11240
11245
11250
11255
11300
11305
11310
11315
11320
25
11330
11335
11340
11345

1150
1160
1170
1180
1190
1200

(0) OUTFLOW
80.

120.

1210 .

1220
1230
124.
125
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.

O 0O 0O O0OO0OOOoOOoOOoOOoOOoOOoOOoOo

138. 0
139. 0

140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157
158.
159.
160.
164,
162.
163.
164.
165.
166.

O O o o O

O O O O O

STATION  ADDS10




38 KK

50 KO

40 RS

41 sv

? SE

43 sQ

45 WP

tkk kkk K

&k Kk Kk K K K K ko ok ok Kk Kk ke ok ok ok koK

DA MON HRMN ORD

T

% K % K Kk Kk ok ok Kk ok ko
* *.
* PUMP  *
* *

& ke ok kK ok ok

2-96" STORAGE RCP’S

L=1200"

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

1
2
0.

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS
ITYP
RSVRIC
X

STORAGE

ELEVATION

DISCHARGE

PUMPING DATA

PUMP ON
ELEVATION

1001.0
1001.5
1001.5
1002.5
1002.5

ISTAD

Khkkhkhkhkhk kA hkK AR KK KkK KK KA KA KAk kkkk

0000
0005
0010
0015

N~ W =

1
ELEV
1000.00

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

.00 WORKING R AND D COEFFICIENT

1000.00

PUMPING

.3 7 1.1 1.4

1002.00 1004.00 1006.00  1008.00

PUMP OFF

RATE ELEVATION

40.
40.
40.
40.
40.

PUMP

1000.0
1001.0
1001.0
1002.0
1002.0

PUMP FLOW HYDROGRAPH IDENTIFICATION

HYDROGRAPH AT STATION PUMP

Kk kkk kkk Kkk kkk hkk kkk hkk kkk Kkdk kkk kkk kkk khkk kkk kkk kkk kkk Kkdk kkk kkk kkk kkk kkk kkk kkk *kkk kkk X

kk kkk

***t********i****t***i*******t*ti**k*ﬁt****i**ﬁ******t***********************************i*t**kt****i**i*k

**t**************************************t********************************************************ﬂ*t

PUMP Q OUTFLOW

o o o ©
o o o o

*

STORAGE  STAGE * DA MON HRMN
*

.0 1000.0 * 1 1230

.0 1000.0 * 1 1235

.0 1000.0 * 1 1240

.0 1000.0 * 1 1245

ORD

151
152
153
154

PUMP Q OUTFLOW

200.
200.
0.
0.

o o o o

STORAGE

w O O W

STAGE

1002.3
1000.0
1000.0
1001.9



1 0020
i 0025
1 0030
1 0035
1 0040
1 0045
1 0050
1 0055
1 0100
1 0105
1 0110
1 0115
1 0120
1 0125
1 0130
1 0135
1 0140
1 0145
1 0150
1 0155
1 0200
1 0205
1 0210
1 0215
1 0220
1 0225
1 0230
1 0235
1 0240
1 0245
1 0250
1 0255
1 0300
1 0305
1 0310
1 0315
1 0320
1 0325
1 0330
a 0335
1 0340
1 0345
1 0350
1 0355
1 0400
1 0405
1 0410
1 0415
1 0420
1 0425
1 0430
1 0435
1 0440
1 0445
1 0450
1 0455
1 0500
1 0505
1 0510
1 0515

oo N O WU

1"
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
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

P S ...................-..-............O.C>.‘D.O-O-<D

1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1620.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

1250
1255
1300
1305
1310
1315
1320
1325
1330
1335
1340
1345
1350
1355
1400
1405
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455
1500
1505
1510
1515
1520
1525
1530
1535
1540
1545
1550
1555
1600
1605
1610
1615
1620
1625
1630
1635
1640
1645
1650
1655
1700
1705
1710
1715
1720
1725
1730
1735
1740
1745

155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

120.

40.

40.

40.

N
o O o o o

oS
o

S
o

5
o

o 0O 00 o0 o0 o o o o o

I~

O 0O OO0 o0 o oo oo oo

o O O o o o o

O O 0O o0 o o o o

o o0 o o o o O
O 0O OO 000000 OO0OOOOOOOOOOOOOOOOoOOOoOOooOo oo oo oo o 0o o0 oo o0 o002 O 0000000 o O
Pl e b s e e e R e e e e s e e et e e, @ 6 JE e e B e W GRS me Do e S e Bl 8 T s s i L orla

5 0 b M MM O D 00BN L0000 s 220000 N= = = 000N =—~ 00 o= — OO0 o N = = OO0 =

1000.
1000.
1000.
1001.
1000.
1000.
1000.
1001.
1000.
1000.
1000.
1000.
1001.
1000.
1000.
1000.
1000.

1001

1000.
1000.
1000.
1000.
1000.

1001

1000.
1000.
1000.
1000.
1000.
1000.
1001.
1000.
1000.
1000.

1000

1000.
1000.
1000.
1001.
1000.
1000.
1000.
1000.
1000.
1000.

1000

1000.
1001.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1001.
1000.
1000.
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1 0520
1 0525
1 0530
1 0535
1 0540
1 0545
1 0550
1 0555
1 0600
1 0605
1 0610
1 0615
1 0620
1 0625
1 0630
{ 0635
1 0640
1 0645
1 0650
1 0655
1 0700
1 0705
1 0710
1 0715
1 0720
1 0725
1 0730
1 0735
1 0740
1 0745
1 0750
1 0755
1 0800
1 0805
1 0810
1 0815
1 0820
1 0825
1 0830
1 0835
1 0840
1 0845
1 0850
1 0855
1 0900
1 0905
1 0910
1 0915
1 0920
1 0925
1 0930
1 0935
1 0940
1 0945
1 0950
1 0955
1 1000
1 1005
1 1010
1 1015

65
66
67
68
69
70
7
72

74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
M
112
113
114
115
116
17
118
119
120
121
122
123
124

1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

1000

1000.
1000.
1000.
1000.

'O@\lO\U’I\-ﬂl\&\wwr\)r\l—h—l—l—'-dOOOOOODOOOOOOOO

O 0O 0000000 o0 o o o

o o o

O 0O 0 00O o0 o0 oo oo

1750
1755
1800
1805
1810
1815
1820
1825
1830
1835
1840
1845
1850
1855
1900
1905
1910
1915
1920
1925
1930
1935
1940
1945
1950
1955
2000
2005
2010
2015
2020
2025
2030
2035
2040
2045
2050
2055
2100
2105
2110
2115
2120
2125
2130
2135
2140
2145
2150
2155
2200
2205
2210
2215
2220
2225
2230
2235
2240
2245
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226
227
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229
230
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239
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241
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243
244
245
246
247
248
249
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254
255
256
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1000.
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1001.
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1000.
1000.
1000.
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1000.
1000.



1 1020 125 0.
1 1025 126 0.
1 1030 127 40.
1 1035 128 0.
1 1040 129 0.
1 1045 130 0.
1 1050 131 0.
1 1055 132 0.
1 1100 133 0.
1 1105 134 0.
1 1110 135 40.
1 1115 136 0.
1 1120 137 0.
1 1125 138 0.
1 1130 139 0.
1 1135 140 0.
1 1140 141 40.
1 1145 142 40.
1 1150 143 0.
1 1155 144 120.
1 1200 145 0.
1 1205 146 200.
1 1210 147 200.
1 1215 148 200.
1 1220 149 200.
1 1225 150 200.
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0005
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0015
0020
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" 7 OUTFLOW IS 0. AT TIME

*¥kk%% PUMP FLOW HYDROGRAPH ****

PEAK FLOW TIME
(CFS) (HR)
200. 12.08 (CFS)
(INCHES)
(AC-FT)

*xx%x% OUTFLOW HYDROGRAPH ****

PEAK FLOW TIME
(CFS) (HR)
0. 12.33 (CFS)
(INCHES)
(AC-FT)
PEAK STORAGE TIME
(AC-FT) (HR)
1. 12.33
PEAK STAGE TIME
(FEET) (HR)
)7.20 12.33

CUMULATIVE AREA =

12.33 HOURS

MAXIMUM AVERAGE FLOW

MAXIMUM AVERAGE FLOW

MAXIMUM AVERAGE STORAGE

MAXIMUM AVERAGE STAGE

6-HR 24-HR
29. 8.
2.440 2.627
14. 15.
6-HR 24-HR
0. 0.
.004 .009
0. 0.
6-HR 24-HR
0. 0.
6-HR 24-HR
1000.90 1000.41
.11 sa MI

1000.40

24.92-HR
7

2.627
15.

24.92-HR
0.

.009

0.

24.92-HR
0.

24.92-HR
1000.40

1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

u‘lmmmmmu\mmmz\x\bbt\wwuwummmm—-—-

hhkhhkhkkhkkkkkkxk



OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

PUMP FLOW TO

HYDROGRAPH AT

STATION

SuBsSé

RTES6

SUBS7

ADDS7

RTES7

SuBs10

RTES10

SUBS89

ADDS89

RTES89

ADDS10

PUMP

PUMP

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA
56. 12.17 5. e 1% .02
52. 12.17 5. s 1. .02
56. 12:.17 5. 1. 1. .02
109. 12.17 10. 3. 3. .04
105. 1217 10. St 3. .04
66. 12.17 6. 2. 1. .02
62. 12.17 6. 2: Jis .02
124. 12.17 1. 3. 3. .05
186. 12.17 17. 4. 4. .07
182. 12.17 17. 4. 4. .07
288. 12.17 27 s 7. .M
200. 12.08 29. 8. rén «11
0. 12.33 0. 0. 0. .1

MAX IMUM
STAGE

1007.20

TIME OF
MAX STAGE

12.33



APPENDIX II1.C

Off-site Collector System Design Dala



PRICE ROAD GEC
OFF-SITE PRICE EXPRESSWAY
OFF-SITE SANTAN FREEWAY

STORM SEWER DESIGN FREQUENCY=100 YEARS P6=3.11 IN. P24=3.70 IN. P1=2.44 IN. FN-A:STORM3.WS
SEWER CALCULATION SHEET PIPE N=.012 TW=
OFF-SITE COLLECTOR SYSTEMS NOTE: Q'S FROM HEC-1 OFFSITE ANALYSIS 6-25-90
LINE  STATION DA INCREM SUM TIME TIME TIME I Q CROWN EL CROWN EL LENGTH SLOPE DIAM QFULL V SF HL  ELEV ELEV ASSUMED STR
NO. FROM - TO NO. CA CA  INLET SEWER DESIGN IN/HR CFS INLET OUTLET FT FT/FT IN CFS FPS FT/FT FT  INLET OUTLET LOSS FT
COLLECTOR FROM ELLIOT TO BASIN "E"
P1-1EL P.S.-319120 = 375* 1183.04 1182.63 320.0 0.00129 102 420 6.6 0.00104 0.33 1187.65 1186.82 0.50
P1-2EL 319280-321525 - 375* 1182.63 1179.71 2245.0 0.00130 102 420 6.6 0.00104 2.33 1186.82 1183.98 0.50
P1-3EL 321525-BASIN - 375* 1179.71 1179.36 270.0 0.00131 102 420 6.6 0.00104 0.28 1183.98 1183.20 0.50
COLLECTOR FROM WARNER TO BASIN "E"
P1-1WR 324250-322040 - 307* 1176.69 1174.56 2160.0 0.00099 96 310 6.1 0.00096 2.07 1186.35 1183.78 0.50
P1-2WR 322040-BASIN - 307* 1174.56 1174.48 80.0 0.00100 96 312 6.1 0.00096 0.08 1183.78 1183.20 0.50
COLLECTOR FROM COUNTRY CLUB TO SANTAN STA 1467+90
P1-1CC 148240-148550 5 95 1177.58 1173.48 310.0 0.01323 42 125 9.9 0.00761 2.36 1179.30 1176.44 0.50
P1-2CC 146790-148240 - 95 1173.48 1172.46 1450.0 0.00070 68x43 55 6.0 0.00211 3.06 1176.44 1172.88 0.50
COLLECTOR FROM FRYE TO BASIN "H"
P1-1FR 337900-338200 - 200 1180.50 1177.50 300.0 0.01000 54 213 12.6 0.00882 2.65 1185.48 1182.33 0.50
P1-2FR 338200-338800 - 200 1177.50 1175.00 600.0 0.00417 66 235 8.4 0.00302 1.81 1182.33 1180.02 0.50
P1-3FR 338800-339170 = 200 1175.00 1170.77 370.0 0.01143 66 389 8.4 0.00302 1.12 1180.02 1178.40 0.50
P1-4FR 200 1163.58 1161.96 325.0 0.00500 66 257 8.4 0.00302 0.98 1179.88 1178.40 0.50
COLLECTOR FROM CHANDLER TO BASIN "G" DOUBLE
P1-1CH 333180-335060 - 917  1181.00 1179.00 1910.0 0.00105 8/x6’ 556 9.7 0.00286 5.46 1184.96 1179.00 0.50
GRAVITY DRAINS FROM BASINS F AND G
DRAIN 322010-325950 - (BASIN F TO BASIN E) - 1175.60 1170.32 3940.0 0.00134 36 26 - # 2 = &
DRAIN 333100-339170 - (BASIN G TO BASIN H) - 1168.35 1163.58 6170.0 0.00077 54 59 = = - - -

*INCLUDES 200 CFS PUMPED DISCHARGE FROM ON-SITE PUMP STATIONS




PRICE ROAD GEC
SANTAN FREEWAY
CHANNEL DESIGN FREQUENCY=100 YEAR FN=A:CHAN1.WS

SUMMARY SHEET

OFFSITE COLLECTOR CHANNELS 6-11-90
et de e e e e e e e e e e e e e e e e e ok e e e ok e e e e e e e e e e e e e e ok e e e Rk ek ke ek ek ok ek ok ek ok ek sk ek ke ok Rk e ke ok
STATION LENGTH Q100 BW SS DEPTH* TW SLOPE v SQ YD
REACH FROM - TO FT CFS 'n’ FT H:V FT FT FT/FT FPS CONC/LF

e e e % e e e e v ke ok ek ok ok ok ke ke ok

SANTAN OFFSITE COLLECTOR CHANNEL (LINED)

56TH ST TO BASIN "B" 129980-132900 2,720 641 0.018 10 2:1 6.0 34 0.00130 6.3 4.1
BASIN "B" TO KYRENE RD  134100-135260 1,160 1620 0.018 15 2:1 7.0 43 0.00252 10.3 55l
KYRENE RD TO .5M W OF

MCCLINTOCK DR 135360-143360 8,000 603 0.018 14 2:1 5.5 36 0.00110 6.3 4.3
.5M W OF MCCLINTOCK DR

TO MCCLINTOCK DR 143360-145890 2,530 553 0.018 12 2:1 5.5 34 0.00130 6.1 4.1
MCCLINTOCK DR TO

STA 1467+90 145990-146790 800 95 0.018 4 2:1 4.0 20 0.00130 4.3 2.4

*INCLUDES 1 FOOT FREEBOARD



ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

PRICE ROAD GEC EL
PROJECT: DESIGNER:
Sr ity =
STATION: Zééﬁ_ DATE: 5 /Z1/ 50
HYDROLOGIC AND CHANNEL INFORMATION SKETCH ‘
SHLDR. _—Cotta Lrziin X'-///'-y
DRAINAGE AREA _ 2. /% =77 EL. (487
JoOgr- Q) = iy (_n’zz,,,ré’ﬁél’/) TW, = 22 AHW: /4 Tws 05
Q, = TWp = j [ —
| S~~~ ~— ]

VW T

( Q) = DESIGN DISCHARGE, SAY Q35 ) So= 2004/ L= Z=o L/100 S, = /.o
Q = CHECK DISCHARGE, SAY Qgq MEAN STREAM VELOCITY = 4.3
CULVERT CAP HEADWATER COMPUTATION o o
. = o w - >
DESCRIPTION o |cHarT | NLET CONT. OUTLET CONTROL HW=H+hy —LS, E z(28 § z w COMMENTS
ENTR. HW HW e+ D = o ew
SIZE TYPE o HW Ke H de¢ .C_z.. TW o | LSo | H¥W | 8 ow
zZ-/0 Show 077
x 4 2 vd / /& s (s | 19 | — - ws \wsl| /o /4 |/1/.4|80 VB8 4\ cancepr plan

SUMMARY 8 RECOMMENDATIONS




ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

PRICE ROAD GEC EL
PROJECT: DESIGNER:
{ﬂﬂ'/ﬁ/'? o e
srmon:.ézﬁ'_’i_f_ﬂﬁ_@?‘/’”’ 8) blTE: 3-2/-F0
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
DRAINAGE AREA _ /5 4 =m
woyr-q & 224 0 Tw = _/E
Qz = TWz L

51 ( oFf-317e) # Ho0 (00).577)

( Q) = DESIGN DISCHARGE, SAY Qp5 ) = 2007/ L= S50’ Lnoo s, = 247

Q; = CHECK DISCHARGE, SAY Qgq MEAN STREAM VELOCITY =

CULVERT cAR HEADWATER COMPUTATION 3 -
: o
RIPTIO = = = o w - - z >
DESCRIP TN Q CHART INLET CONT. OUTLET COdNTROL HW =H+hg —L S, ; ; ;_,_ (o.) 8 g .:I, COMMENTS
ENTR. HW HW c+D g | o w
SIZE —_ HW K H d — TW LS HW | S
TYPE 0 E ¢ 2 Ho 0 o oY
s-0' i by ; e g 2 8 EFIp N D1 o r/,,.)/
':‘ = Z 23// — /RS | 125 | L | b - x-a s | 07 ()3 8338372 /5 50 plon

SUMMARY 8 RECOMMENDATIONS




ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

PRICE ROAD GEC EL
PROJECT: DESIGNER:
SanAar) .
suﬂon:ﬁﬁ_m/ tyrense Rl DATE: ER il
HYDROLOGIC AND CHANNEL INFORMATION o SKETCH
DRAINAGE AREA -
Lt . 1220~ Ho3 e
ﬁgzl//c‘ Q = L‘/_..__'. ——’—{i’— + 403 TW = _— W e
02 a /1217 K Twz - .0 + Tw=
K 5/2/(',;[ t:/',.'t/) 400 [0r7- 5/7() / . j
gL, 54 EL. / essy /o]
( Q) = DESIGN DISCHARGE, SAY Qps ) S = LE:22 774 /1 L= Joc L/N00 S, = _2.77
Q5 = CHECK DISCHARGE, SAY Qsq MEAN STREAM VELOCITY = .3
CULVERT AP HEADWATER COMPUTATION a -
g = w o= >
DESCRIPTION o |cHarT | 'NLET CONT. OUTLET CONTROL HW =H+hy —LS, E x|38 :é-, z4 J—
ENTR. HW de + o> Qw
size | ENE HW B ohw Ke | H de | LeXl D | vw | no |LSo | ww |8 (33| °
B’ ) : ) Spprv o7 (OncCr s
e z iziz | = |z | @4 los|is | = | - |60 |ve|.97 53 |L85 8/ o7/ 2 T 2

SUMMARY 8 RECOMMENDATIONS




ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

PRICE ROAD GEC EL
PROJECT: DESIGNER:
Zar) s ) i &-l/-Fo
STATION: //57 /‘45 /é/[ (///Iﬁ»’(/‘) DATE: 3-2/-F0
HYDROLOGIC AND CHANNEL INFORMATION SKETGH
DRAINAGE AREA il EL.
B s e ) = BB 75, 4 7 t ,
P L = 2- it TW = _£°2 AHW:= = 7 Tw "
Q, = 47 4 TW, = 4.5 J [ Tl
X 7224 (01 cire) + 200 (D1-507<) = TheanT | i
s Y YT A
( Q) = DESIGN DISCHARGE, SAY Qps ) So= 22 L L= _l4e L/00 5, = Z-Z3
Qp = CHECK DISCHARGE, SAY Qsp MEAN STREAM VELOCITY = 4.3
CULVERT AP HEADWATER COMPUTATION r . -
. o —
DESCRIPTION o |chamT | INLET CONT. OUTLET CONTROL HW =H+hy —LS, & x ; S "é—; z § COMMENTS
ENTR. HW HW de+D = S - o S w
SIZE ot 8 HW Gc+D o
TYPE ) Ke H dc > TW Ho LSO HW o o ;J
z-/o ’ ] ' Shont/ v
x 4 z 424 | - Le3 |4z |5 la77] - -~ 4,5 |45 |23 |504 [S5.04|6.3 /172.9) (a;z(;-f plee—s

SUMMARY 8 RECOMMENDATIONS




HEC2 S/N: 39001226 HMVersion: 5.00 Data File: SANTAN.DAT

e 3 % % Fe v % Fe e Fe e Fe I Fe T Fe v e de T e v e e e T e e e e e e e ek ke ok ok ok % % F e K K K Fe T e K kK Kk kR kR Kk ke kR ok Rk ok kX
x * *

* FLOOD HYDROGRAPH PACKAGE (HEC-1) i ol U.S. ARMY CORPS OF ENGINEE
* FEBRUARY 1981 * * THE HYDROLOGIC ENGINEERING C
* REVISED 02 AUG 88 i x 609 SECOND STREET

il * B DAVIS, CALIFORNIA 95616
* RUN DATE 01/25/1990 TIME 14:34:15 * *

* * *

¢ e e e 3 v Fe v Fe vk F Jk Fe v e e e e v ke e e ke e e e e e vk e ok e e vk e ok ok ok e ok % % Je % Je % J Je Je Fe e Fe e v F ke ke vk ke e ok e ok e ke ok ok

OFFSITE HYDROLOGY FOR AREAS
CONTRIBUTING TO THE SANTAN
OFFSITE COLLECTOR SYSTEM.

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

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



"Efﬁh

LINE

OO NONUT WD

HEC-1 INPUT PAGE
[DI Yo st I amat 2:amwads K (e Qs el wrene Diaiieye & e (TR { A < Do 5 5 R 10
*D[AGRAM
ID PRICE ROAD OFFSITE HYDROLOGY
1D AREA WEST OF PRICE ROAD, NORTH OF SOUTHWEST LOOP
1D FLOWS TO SANTAN OFFSITE COLLECTOR SYSTEM
1D INITIAL ABSTRACTION USED TO REPRESENT DEVELOPMENT RETENTION PROVIDED
1D 100 YEAR - 24 HOUR STORM (PHOENIX DISTRIBUTION)
1D HDR - PHOENIX
IT 10 300
IN 30
10 4 0 0
KK MCSWL2
KM CHANDLER - AGRICULTURAL (PART SECTION 36)
KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
PH 1 18.38 0.71 1.39 2.44 2.66 2.81 3.1 3.33 3.70
BA 0.1550
LS 1.5 83
ub 0.88
KK RT1
KM ROUTE MCSWL2 HYDROGRAPH TO MCSWL3 CONFLUENCE
RK 1600 .00200 0.016 TRAP 0.0 25.0
KK MCSWL3
KM CHANDLER - AGRICULTURAL (PART SECTION 36)
KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
BA 0.1700
LS 1.9 83
ub 0.91
KK  COMB1
KM COMBINE MCSWL3 - AT HALF-MILE POINT OF SECTION 36
KM THIS COMBINE FOR INFO. ONLY, SHOULD BE 99 CFS AT THIS POINT
HC 2
KK SECT25
KM CHANDLER
KM COMPUTE RUNOFF FOR SECTION 25
PH 1 18.38 0.71 1.39 2.44 2.66 2.81 311 333 3.70
BA 1.00
LS 1.81 84
ub 0.91
KK RT1
KM ROUTE SECTION 25 HYDROGRAPH TO OUTLET-A(OLD) - SW CORNER SECT. 36
RK 4400 0.0011 0.016 TRAP 0.0 25.0
KK SECT36
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 36
BA 0.83
LS 1.95 84
ub 0.94




G G G &G a0 Gy AN G G ) G B an A G G aE e .
Iz

HEC-1 INPUT PAGE
...... T edion cransia lore's w300 s i slbis Brvsets il verms s Olsele s et Ccrels wmiers Ola wsssdials Datiss sinle 10
SECT36
COMBINE RT1 - SECT36 HYDROGRAPHS TO GIVE HYDROGRAPH AT SW COR SECT. 36
2
RT2536
ROUTE TO MID-SECTION POINT OF SECT. 35
2600 .008 .016 TRAP 9.5 2
RUSWL1
CHANDLER - COMMERCIAL (PART SECTION 35)
COMPUTE RUNOFF HYDROGRAPH FOR COMMERCIAL AREA
0.2145
3.0 92
0.45
RT1
ROUTE RUSWL1 HYDROGRAPH TO RUSWL3 CONFLUENCE
1200 .00330 0.016 TRAP 0.0 25.0
RUSWL2
CHANDLER - RESIDENTIAL - 0.16 (OLD) PART SECTION 35
COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
0.0933
2.9 84
0.51
RT2
ROUTE RUSWL2 HYDROGRAPH TO RUSWL3 CONFLUENCE
1800 .00330 0.016 TRAP 0.0 25.0
RUSWL3
CHANDLER - AGRICULTURAL (PART SECTION 35)
COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
0.0990
1.5 83
0.57
CoMB1
4
RT3
ROUTE COMB1 HYDROGRAPH TO SW COR. SECT. 35 (PLUS 1000 FT. WEST)
3600 .00800 0.016 TRAP 9.5 2.0
RUSWL4
CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)
COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
.1638
2.90 84
0.48




104
105
106

107
108
109
110
111
112

113
114
115
116

118

119
120
121
122
123
124

125
126

Gl G BN G & O A G G GO e O O D OB N OEm oE e
ib
¥
s
~

HEC-1 INPUT PAGE

RUSWLS
CHANDLER - OPEN FIELD (PART SECTION 34 AND 35)
COMPUTE RUNOFF HYDROGRAPH FOR OPEN FIELD

0.0890
1.00 83
0.39
RT4
ROUTE RUSWLS HYDROGRAPH TO OUTLET
1000 .00330 0.016 TRAP 0.0 25.0
RUSWLS

CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)
COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
0.1464
2.9 84
0.34

COoMB2
3

RTS
ROUTE COMB2 HYDROGRAPH TO OUTLET
1400 .00330 0.016 TRAP 0.0 25.0

RUSWL7
CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)
COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
.1281
2.90 84
0.34

RUSWL8
CHANDLER - PARK/SCHOOL (PART SECTION 34 AND 35)
COMPUTE RUNOFF HYDROGRAPH FOR PARK/SCHOOL
0.0628
0 64
0.22

RUSWLY
CHANDLER - AGRICULTURAL (PART SECTION 34 AND 35)
COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
0.0961
1.5 83
0.23

SW34
5




LINE

127
128
129

130
131
132
133
134
135

136
137
138
139

141

142
143
144
145
146
147

148
149
150

151
153

154
155
156

157
158
159
160
161
162

163

165
166
167
168

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
KM
BA
LS
ub

KK
KM
KM
BA
LS
uo

KK
KM
RK

KK
KM
HC

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK

KM
BA
LS
ub

HEC-1 INPUT PAGE
....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10
RT35
ROUTE TO BOTTOM OF SECTION 34
4000 .0013 .016 TRAP 10 2.0
SECT?

TEMPE (TO OLD OUTLET B)
COMPUTE RUNOFF FOR SECTION 9

0.33
1.94 83
0.44
SECT10  OUTLET 3
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 10 - OUTLET 3
0.03
1.50 83
0.92
SECT10  OUTLET 2
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 10 - OUTLET 2
0.19
2.25 88
0.53
RT1
ROUTE SECTION 10 OUTLET 2 HYDROGRAPH TO KYRENE/ELLIOT INTERSECTION
2100 0.0010 0.016 TRAP 0.0 25.0
COMB1
COMBINE SECT9 * SECT10-3 * RT1 TO GIVE HYDROGRAPH AT KYRENE/ELLIOT
3
RT2
ROUTE COMB1 HYDROGRAPH TO KYRENE/WARNER INTERSECTION
5280 0.0004 0.016 TRAP 0.0 25.0
SECT16  OUTLET 1
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 16 - OUTLET 1
0.14
1.54 83
0.41
SECT15  OUTLET 2
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 15 - OUTLET 2
0.31
1.45 83
0.98

4



LINE

169
170
171

172
173
174

105
176
177
178
179
180

181
182
183
184
185
186

187

189

G G & & B O B T O bl B0 e s
3
i
W e
Q ©
O ®

KK

KK
KM
KM
BA
LS
ub

KK
KM
HC

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
HC

HEC-1 INPUT PAGE
....... Tios oo sl smimis s w3 soies #he s S w0 s 5706 5 ¥0s wrwin s wlls erays s 16 Siammis. s wysvs Doses o whave 10
coMB2
COMBINE RT2 * SECT16-1 * SECT15-2 TO GIVE HYDROGRAPH AT KYRENE/WARNER
3
RT3
ROUTE COMB2 HYDROGRAPH TO KYRENE/RAY INTERSECTION
5280 0.0020 0.016 TRAP 0.0 25.0
SECT21 OQUTLET 1
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 21 - OUTLET 1
0.42
1.41 83
0.61
SECT22  OUTLET 1
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 22 - OUTLET 1
0.82
2.26 83
0.38
COMB3
COMBINE RT3 * SECT21-1 * SECT22-1 TO GIVE HYDROGRAPH AT KYRENE/RAY
3
RT4
ROUTE COMB3 HYDROGRAPH TO KYRENE/CHANDLER INTERSECTION
5280 0.0019 0.016 TRAP 0.0 25.0
SECT12
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 12
0.50
3.00 83
0.58
RT5
ROUTE SECT12 HYDROGRAPH TO SECT11 CONFLUENCE
2600 0.0006 0.016 TRAP 0.0 25.0
SECT11
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 11
0.51
2.41 86
0.7
COMB4
COMBINE SECT12 * SECT11 HYDROGRAPHS
2



LINE

211

213

231

232
233
234

235

237
238
239
240

241
242
243
244
245
246

247
248

250

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
RK

KK
KM
KM
BA

ub

KK
KM
KM
BA
LS
ub

KK
KM
KM

HEC-1 INPUT PAGE
....... Tl oris n s@is srordle e Sarert s ses Buyardis sles Disivtersiare s Oovn 4 rater sl sinsr s sisssBlare s mumso 5Pe s slore 10
RT6
ROUTE COMB4 HYDROGRAPH TO RURAL/ELLIOT INTERSECTION
2600 0.0006 0.016 TRAP 0.0 25.0
SECT10  OUTLET 1
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 10 - OUTLET 1
0.50
2.41 84
0.36
COMB5S
COMBINE SECT10-1 * RT6 HYDROGRAPHS
2
RT7
ROUTE COMB5 HYDROGRAPH TO RURAL/WARNER INTERSECTION
5280 0.0006 0.016 TRAP 0.0 25.0
SECT13
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 13
1.00
2.72 88
0.32
RT8
ROUTE SECT13 HYDROGRAPH TO RURAL/WARNER INTERSECTION
5280 0.0009 0.016 TRAP 0.0 25.0
SECT14
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 14
1.00
2.83 75.7
0.75
SECT15  OUTLET 1
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 15 - OUTLET 1
0.69
2.18 81
0.82
COMB6

COMBINE RT7 * RT8 * SECT14 * SECT15-1 TO GIVE HYDROGRAPH AT
RURAL/CHANDLER INTERSECTION
4




LINE

251
252
253

254
255
256
257
258
259

260
261
262

263

265
266
267
268

269
270
271
272
273
274

275
276

278

279
280
281

282
283
284
285

287
288

289
290

ﬁﬂ
273

KK
KM
RK

KK
KM
KM
BA
LS
Ub

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
KM
BA
LS
ub

KK
KM
KM
HC

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
HC

HEC-1 INPUT PAGE
...... 1 o inie e siese Dinari s orore Dle memrala wielbie oie e nidis Divias » wieieOurnra sxmiars Lave: s o 58w ratam s Dirurs siove 10
RT9
ROUTE COMB& HYDROGRAPH TO RURAL/CHANDLER INTERSECTION
5280 0.0006 0.016 TRAP 0.0 25.0
SECT24
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 24
1.00
207 83
0.60
RT10
ROUTE SECT24 HYDROGRAPH TO SECT23 CONFLUENCE
5280 0.0011 0.016 TRAP 0.0 25.0
SECT23
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 23
1.00
2.97 83
0.78
SECT22 OUTLET 2
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 22 - OUTLET 2
0.13
1.45 83
0.33
COMB7

COMBINE RT9 * RT10 * SECT22-2 * SECT23 TO GIVE HYDROGRAPH AT
RURAL/RAY INTERSECTION
4

RT11
ROUTE COMB7 HYDROGRAPH TO RURAL/CHANDLER INTERSECTION
5280 0.0009 0.016 TRAP 0.0 25.0

SECT26
CHANDLER
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 26
1.00
1.82 85
0.96

CoMB8
COMBINE RT11 * SECT26
2



v

«

LINE

291
292
293

294
295
296
297
298
299

300

302
303
304
305

306
307
308
309

310
31
312

313
314
315
316
317
318

319
320
321

322
323
324
325
326
327

328
329
330

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
KM
BA
LS
ub

KK
KM
KM
HC

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
HC

KK
KM
KM
BA
LS
uo

KK

HC

HEC-1 INPUT
....... Ty corre a2 iioiate 2D erotelsioials siue 5550 siter s siaiDliore & steis Losatns oiosa O siaa miem 89k winzo’s 10
RT12
ROUTE COMB8 HYDROGRAPH TO KYRENE/CHANDLER INTERSECTION
5280 0.0009 0.016 TRAP 0.0 25.0
SECT28  OUTLET 1
CHANDLER
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 28 - OUTLET 1
0.69
2=D1 85
0.35
SECT27
CHANDLER
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 27
1.00
2.18 88
1.38
COMB9
COMBINE SECT27 * RT13 * RT12 * RT4 TO GIVE HYDROGRAPH AT
KYRENE/CHANDLER INTERSECTION
4
RT13
ROUTE COMBY HYDROGRAPH TO KYRENE/SOUTHWEST LOOP INTERSECTION
4000 0.0006 0.016 TRAP 0.0 25.0
SECT34
CHANDLER
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 34
0.67
2.04 83
1.05
coMBB
COMBINE HYDROGRAPHS AT SW CORNER SECTION 34 (INCL. 35,36,25)
3
SECT33  OUTLET 2
CHANDLER
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 33 - OQUTLET 2
0.26
1.53 86
0.54
coMBB
COMBINE HYDROGRAPHS AT BASIN B FROM AREAS TO THE EAST
2

PAGE

&3]



l HEC-1 INPUT PAGE ©
LINE Qs s 15 85e siie - SRR . S oscesereealite B i & e Fasllihs o e I 10
' 331 KK SECT16  OUTLET 3
332 KM TEMPE
333 KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 16 - OUTLET 3
334 BA 0.23
335 LS 3.00 88
336 up 0.39
337 KK RT1
338 KM ROUTE SECTION 16 OUTLET 3 HYDROGRAPH TO S6TH/RAY INTERSECTION
339 RK 5280 0.0010 0.016 TRAP 0.0 25.0
340 KK SECT20
341 KM TEMPE
342 KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 20
343 BA  0.29
344 LS 1.10 83
345 ub 0.28
l 346 KK COMB1
347 KM COMBINE SECT10 * RT1 TO GIVE HYDROGRAPH AT S56TH/RAY INTERSECTION
348 HC 2
. 349 KK RT2
350 KM ROUTE COMB1 HYDROGRAPH TO S6TH/CHANDLER INTERSECTION
351 RK 5280 0.0010 0.016 TRAP 0.0 25.0
352 KK SECT29
353 KM CHANDLER
354 KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 29
355 BA 0.50
356 Ls 2.12 85
357 uo 0.62
358 KK COMB2
5 359 KM COMBINE SECT29 * RT2 TO GIVE HYDROGRAPH AT S56TH/CHANDLER INTERSECTION
"ffi‘__x‘? 360 HC 2
361 KK RT3
362 KM ROUTE COMB2 HYDROGRAPH TO OUTLET-C AT S6TH/SOUTHWEST LOOP INTERSECTION
363 RK 3600 0.0010 0.016 TRAP 0.0 25.0
364 KK SECT16  OUTLET 2
365 KM TEMPE ,
366 KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 16 - OUTLET 2
367 BA 0.50
368 LS 1.52 83
369 ub 0.54
370 KK RT4
371 KM ROUTE SECT16 - OUTLET 2 HYDROGRAPH TO RAY/SO.PAC RR INTERSECTION
372 RK 5400 0.0010 0.016 TRAP 0.0 25.0




LINE

373
374
375
376

378

379
380
381

382
383
384

385
386
387
388
389
390

391
392
393

394
395
396

397
398

400
401
402

403
404
405
406

407
408
409
410
411
412

-—_-—--3-----
i§ 3

KK
KM
KM
BA
LS
ub

KK
KM
HC

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
HC

KK
KM
RK

KK
KM
KM
BA
LS
ub

KK
KM
KM
HC

KK -

KM
KM
BA
LS
ub

HEC-1 INPUT
....... Moo oo & 5 Pasrimimie s 3la ateiwiaBia s s s sreDes Slamane s 0% sors s ueiles 35078 & 5 wOis #1age SpsveP's e o i 10
SECT21 OUTLET 2
TEMPE
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 21 - OUTLET 2
0.59
1.60 83
0.60
COMB3
COMBINE SECT21-2 * RT4 * HYDROGRAPHS AT RAY/SO.PAC. RR INTERSECTION
2
RTS
ROUTE COMB3 HYDROGRAPH TO CHANDLER/SO.PAC. RR INTERSECTION
5500 0.0010 0.016 TRAP 0.0 25.0
SECT28  OUTLET 2
CHANDLER
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 28 - OUTLET 2
0.30
1.97 85
0.58
COMB4
COMBINE SECT28-2 * RT5 HYDROGRAPHS AT CHANDLER/SO.PAC. RR INTERSECTION
2
RT6
ROUTE COMB4 HYDROGRAPH TO SOUTHWEST LOOP/SO.PAC. RR INTERSECTION
3700 0.0010 0.016 TRAP 0.0 25.0
SECT32
CHANDLER
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 32
0.33
1.50 83
0.60
OUTLTC

COMBINE RT6 * SECT32 * RT3 TO GIVE HYDOGRAPH AT OUTLET-C AT
SOUTHWEST LOOP/SO.PAC. RR INTERSECTION
3

SECT33  OUTLET 1
CHANDLER
COMPUTE RUNOFF HYDROGRAPH FOR SECTION 33 - OUTLET 1
0.53
2.22 82
0.18

PAGE 10



LINE

413
414
415

416
417
418
419

“e .‘*’,\

3
L3

KK
KM
HC

KK
KM

22

HEC-1 INPUT

BASINB
COMBINE SECT33-1 AND OLD OUTLET C AREA
2

BASINB
COMBINE ALL HYDROGRAPHS AT BASIN B
2



INPUT
LINE

NO.

20

26

30

37

40

46

49

52

58

61

67

70

76

78

81

87

93

96

102

104

113

119

) N 40 &G O = BN G G G & e e o A N o = e
)
i3

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR

MCSWL2
v

\

RT1

MCSWL3

SECT25
\

\

RT1

SECT36
\

vV
RT2536

(--->) DIVERSION OR PUMP FLOW

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

SECT36
RUSWL1
%
\
RT1
RUSWL2
v
v
RT2
RUSWL3
RUSWL4
RUSWL5
v
v
RT4
RUSWLS
COMB2.. « s:eis & aimus.s waiwis s siare & ssoe wiw
\
v
RTS
RUSWL7
RUSWL8

RUSWL?



125

127

130

136

142

148

154

157

163

169

172

175

181

187

190

193

199

202

208

211

214

220

223

226

232

i

SECT10
v

\

RT1

SECT15

SECT22

SECTU1

SECT10

v
Y
RT35
SECT?
SECT10
COMBl.vosananconmenvoanasssass
v
v
RT2
SECT16
\
v
RT3
SECT21
COMB3.....vvuunnn
Y
v
RT4
SECT12
v
v
RTS
COMB4
v
v
RT6
COMB5
v
V'
RT7

SECT13
Vv

v

RT8



235

241

247

251

254

260

263

269

275

279

282

288

291

294

300

306

310

313

319

322

328

331

337

340

346

349

352

SECT16
v

v

RT1

coMB1

v
RT2

SECT14

SECT15

SECT24
v

v
RT10
SECT23

SECT22

SECT26

SECT28

SECT27

SECT34

SECT20

SECT29

e R B T e T e T e, N



A

358

361

364

370

373

379

382

385

391

394

397

403

407

413

416

v
v
RT3
SECT16
v
v
RT4
COMB3
v
v
RTS
COMB4
v
v
RT6
OUTLTC. c oo 0 cimioce v aie
SECT33
BASINB...ccoaannns

BASINB...ccovecens

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

SECT21

SECT28

SECT32



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAG

HYDROGRAPH AT MCSWL2 47. 13.17 155 4. 25 .16
ROUTED TO RT1 46. 13.33 15. 4. 2. .16

HYDROGRAPH AT MCSWL3 50. 13.17 76" 5. 2s A7

2 COMBINED AT COMB1 95 : 13,17 32. 9.

HYDROGRAPH AT SECT25 214. 13.33 T 24. B [ 1.00

.32

w

ROUTED TO RT1 213. 13.50 76. 24. 145 1.00
HYDROGRAPH AT SECT36 144, 13.33 55. 17. 8. .83
2 COMBINED AT  SECT36 353.] 13.50 130. 41. 20. 1.83
ROUTED TO RT2536 351.  13.50 130. 41. 20. 1.83
HYDROGRAPH AT RUSWL1 B4 14.83 4. 1. 1 21
ROUTED TO RT1 5. 15.00 4. 1. 1. .21
HYDROGRAPH AT RUSWL?2 2. 14.33 1 0. 0. .09
ROUTED TO RT2 5. 1487 1. 0. 0. .09
HYDROGRAPH AT RUSWL3 40. 12.83 10. 3. 1. .10
4 COMBINED AT COMB1 371.] 13.50 144. 46. 22. 2.24
ROUTED TO RT3 367.  13.50 144. 46. 22. 2.3
HYDROGRAPH AT RUSWLS 33

HYDROGRAPH AT RUSWLS 70. 12.50 12. 4. 2. .09
ROUTED TO RT4 68. 12.67 12. 4. 2 .09
HYDROGRAPH AT RUSWL6 3. 14.17 2 1s 0. 15
3 COMBINED AT COMB2 68. 12.67 16. 5 2. .40
ROUTED TO RTS 67.  12.67 16. 5. 2. .40
HYDROGRAPH AT RUSWL7 2. 14.17 2L 1. 0. S
HYDROGRAPH AT RUSWL8 30. 12.33 [ 1. 1s .06
HYDROGRAPH AT RUSWLY 59. 12.50 10. 3. 1. .10
5 COMBINED AT SW34 L_fgf;l 13.50 173. 56. 27. 2.92

ROUTED TO RT35 401. 13.67 171. 56. 275 2:92

HYDROGRAPH AT SECT? 86. 12.83 22. 74 35 33
HYDROGRAPH AT SECT10 9 13.17 51 1. 0. .03
HYDROGRAPH AT SECT10 35 13.00 1. 4. 2s <19
ROUTED TO RT1 55 13.17 1. 3. 2. A9
3 COMBINED AT COMB1 113. 12.83 35. 1. Slai « 499
ROUTED TO RT2 113. 13.50 35, 1. S5 .55
HYDROGRAPH AT SECT16 67. 12.67 13. 4. 2. A
HYDROGRAPH AT SECT15 91 13.33 . 8 9s 4. .31

3 COMBINED AT CcoMB2 207 13.50 78. 264. 12. 1.00

ill v 3. 14 2 1 0 16




ROUTED TO
HYDROGRAPH
HYDROGRAPH
3 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO
HYDROGRAPH
3 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
ROUTED TO
HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

RT3
SECT21
SECT22

COMB3

RT4
SECT12

RT5
SECT11

COMB4

RT6

SECT10
COMBS

RT7
SECT13

RT8
SECT14
SECT15

COMB6

RT9

SECT24

RT10
SECT23
SECT22
COMB7
RT1

SECT26

CcoMB8

RT12
SECT28
SECT27

COMBY

RT13

SECT34
coMBB
SECT33
COMBB
SECT16
RT1
SECT20

coMs1

212.
180.
132.
391,

387.

49.
49.
49.
61.
81.
81.
50.
50.
15.
78.
198.
197,
27.
27.
14.
76.
242.
240.
214.
335.
332.
66.
116.
745.
731.

| 1220 |

120.

1260

i ‘\I

249.

249.

135
12.
12.
13
13.

15.

15

13.

14.
12.
14.
13.
13.
13.
13,
12+
13.

14.

15

12

12.

83
83
83

00

.67

33

33

.83
.33
.00
.00

.67

.33

.83

33

.83

+33

.67

.33

.50

83
83
00
50
67
50
67
83
67

83

.83

50

50

77.
Lb.
37.
156.

155

21.
24.
24.
192
41.
41.
26.
25.
10.
515
103.
103.
17.
17.
10.
13.
133-
133.
79.
203.
203.
23.
60.
432.
431.
38.
632.
28.

652.

38.

40.

15.,
15.
10.

10.

10.

39.

39.

54.
54.
24.
78.

78.

20.

155

155

223.

231.

12.

24.

264.

19.

19.

26.

26.

12,

38.

38.

75

75

108.

112.

1

14.

15.

.00

.82
.24
.24
.50

.50

.01
.01
.50
.51
.51
.00
.00
.00
.69
.20
.20
.00
.00

.00

33
<33
.00
o3
.33
.69
.00
.26
.26

.67

85

.26

11

.23

23

+29

<92




{
5

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

HYDROGRAPH

2 COMBINED

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

RT2
SECT29
comMB2
RT3
SECT16
RT4
SECT21
COMB3
RTS
SECT28
COMB4
RT6
SECT32
OUTLTC
SECT33
BASINB

BASINB

246.

91.
330.
305.
205.
202.
207.
373.
367.

s

12.
13.
12.
13.
13
13.

13.

.83
.00
.83

=74

83

83
00
50
00

33

.67
.83
.50
.50
.50

.67

39.

29.

67.
48.
47.
53

100.

21,
118.
118.

32.
213.

24.
237
883.

21.
21.
14.

14.

30.

30.

37.

36.

67.

75

306.

10.

10.

32.

36.

148.

w
n

w
o

1.02
.02
.50
.50
.59
.09
.09
.30
+39
.39
)
.74
93
.27

.38



APPENDIX ILL.D

HEC-1 Regional Detention Basin Operation Model
(Maximum Discharge to CLO = 450 cfs)



HEC2 S/N:

KAAKKK KKKk hhkhkhkkhkhkhkkkkhkhkkkkkkkkhkkhkkhkkkkkkx

*

*

*

*

*

KKK AKAAAAAAKAKAAKRKAKRKAAAKAAKXKRKRKRKA KKk khkkkkkk

39001226 HMVersion: 5.00 Data File: PRICE4S

AAKKKAKKKK A KA KKK KR KA ARAAKKRKKRKRKRKA KKK K h K hkx ok

* * *

FLOOD HYDROGRAPH PACKAGE (HEC-1) . * U.S. ARMY CORPS OF ENGINEERS o
FEBRUARY 1981 % * THE HYDROLOGIC ENGINEERING CENTER *

REVISED 02 AUG 88 % * 609 SECOND STREET i

x * DAVIS, CALIFORNIA 95616 *

RUN DATE 04/10/1990 TIME 01:59:36 * 7 *
* * *

KA KK AKKKKKAKKRKAAKK KA KKK ARK IR KRR KA K AR * X

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

HAESTAD METHODS

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




' HEC-1 INPUT PAGE 1
ll LINE ([ S Dotk P L P bovinnn. S bnnnnn Vol o wfii T o 10
1 1D PRICE EXPRESSWAY AND SANTAN HYDROLOGY <PRICE45>
2 D REGIONALOﬂETENTION BASIN OPERATION MODEL
I 3 D 100-YEAR 24-HOUR STORM - MAXIMUM Q OUT = 450 CFS
4 ID 60-HOUR SIMULATION PERIOD
5 D HDR - PHOENIX
' B It 20 300
7 IN 12 300
8 10 3
' *DIRGRAM
9 KK OUTLTA
l 10 KM INFLOW HYDROGRAPH INTO OUTLET - A ** WEST OF PRICE ROAD **
11 BA 1.83
12 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 14 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. 17 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 Ql 0.00 8.69 34.31 83.80 140.26 263.13 351.28 386.06 375.05 339.29
19 Ql 294.41 251.49 214.56 184.89 161.12 141.89 125.94 112.53 100.73  90.17
' 20 Ql 80.65 72.10 64.59 58.19 52.79  48.36 44.73  41.69 39.10  36.91
21 @l 35.08 33.60 32.50 31.85 31.59 31.65 31.97 32.41 32.76 32.97
22 Ql  32.98 32.79 32.46 32.03 31.56 31.06 30.54 30.01 29.48 28.97
23 Ql  28.46 27.97 27.49 27.03 26.58 26.14 25.72 25.31 24.92 24.54
l 24 Ql  24.17 23.65 22.77 21.34 19.38 17.08 14.50 11.88 9.57 7.58
25 al 5.90 4.55 3.51 2.73 2.13 1.68 1.32 1.04 0.83 0.66
26 al 0.53 0.42 0.34 0.28 0.23 0.19 0.15 0.13 0.1 0.09
| . 27 al 0.07 0.06 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02
28 al 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
29 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 30 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
32 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
33 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 34 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
35 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 37 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 40 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
41 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
*
' 42 KK OUTLTB
43 KM INFLOW HYDROGRAPH INTO OUTLET - B ** WEST OF PRICE ROAD **
VA BA  13.81
' 45 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L6 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
47 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
48 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. 49 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
USE PUMP STATION ’/INFLOW’ HYDROGRAPH FROM KYRENE2.DAT ONSITE FILE
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l HEC-1 INPUT PAGE &
. LINE IDiciers s siova Tiamns s wrs Cioreio s wieve Sluuse: = wruda Giacase: o wrane o [T larlnenle A Blerefnons e Do o 10
151 KK CKYREN
' 152 KM COMBINE PUMPOUT FROM ONSITE USEING INFLOW HYDROGRAPH TO PUMP STATION
153 HC 2
*
' *
*
154 KK MCCLINTOCK
l 155 KM ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
156 KM USE PUMP STATION ‘OUTFLOW’ HYDROGRAPH FROM MCCLIN4.DAT ONSITE FILE
157 KM PUMP STATION DESIGN Q IS 200 CFS.
. 158 BA 0.1
159 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
160 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
161 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
| l 162 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
| 163 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
‘ 164 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 165 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
166 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
167 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 168 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
169 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
170 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
171 QI 0.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00
' 172 Ql 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00
173 QI  40.00 40.00 0.00 120.00 0.00 200.00 200.00 200.00 200.00 200.00
174 Ql 200.00 200.00 0.00 0.00 120.00 0.00 0.00 0.00 40.00 0.00
l 175 Ql 0.00 0.00 40.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00
176 Ql 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00
177 Ql 0.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00
178 Ql 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00
l 179 Ql 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180 Ql 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
181 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 182 QI 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
183 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
184 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 185 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00
186 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
187 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 188 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
*
*
' 189 KK CMCCLINTOCK
190 KM COMBINE PUMPOUT FROM ONSITE USEING OUTFLOW HYDROGRAPH FROM PUMP STATION
191 HC 2
*
i :
192 IN 20 300
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ADJUST REGIONAL BASIN B VOLUME FOR REDUCTION IN PEAK PUMPING AT MAX HEAD
ADD IN HYDROGRAPH ORDINATES THAT CORRESPONDE TO THE PUMPING RATE
REDUCTIONS DURING THE PEAK FLOW PERIOD IN THE PRICE TUNNEL.
ADDING IN ORDINATES IS REQUIRED TO ACCOUNT FOR THE VOLUME OQIFLOW
REDUCTION WHEN THE RATE
TO TURN ON AND OFF PUMPS FOR WATER SURFACE ELEVATIONS AND CANNOT
REDUCE PUMP FLOWS TO ACCOUNT FOR CHANGES IN THE DOWNSTREAM CAPACITIES.

0.
0.
0.
0.

00
00
00
00

100.0

0.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O 0O 0O OO O O O O OO Oo0OO0O 0O o OoOooo oo oo

COMBINE BASIN

00

.00
.00
.00
.00
100.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

o O o o

O O 0O OO 0O O O 0O O OO O0OO0OO0OOO0OO0O OO OoOOoOoOoOo o

.00
.00
.00
.00
100.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00

o o o o

O O 0O O 0O 0O O O O O OO 00O O OoOoOo oo oo o o o

IN° DECREASED.

.00
.00
.00
.00
100.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00

o o o o

O O 0O 0O 0O 0O O O O O OO OO OO o OobOo oo oo oo o o

.00
.00
.00
.00
100.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

o o o o

O O 0O 0O 0O 0O 0O 0O 0O O OO O0OO0OO0O 0O OoOOoOOoOOoOo oo o o

ADJUSTMENT FLOWS TO BASIN B

o o o o

o
~

O O O O O O 0O 0O O O O O OO oo o oo oo oo o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

100.

W
W

o000 0 00 0 OO0 00000 060 00D @O0 00 O 0

—
o
o o o o

(oo i oo Y o I e T o O < I > I o T o Y o B - M oo Y oo O o S o> M o J e SR o Y s B o S = S o Y s SR 0 S o S}

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

HEC-1 ONLY HAS THE ABLILTY
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ROUTE TOTAL FLOW FROM WEST OF PRICE ROAD THROUGH REGIONAL BASIN B
MAX PUMPING RATE OF 150 cfs OUTFLOW TO BASIN H AT PRICE/PECOS (1390x995)

ELEV

]

59
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0.0
3.3
24 .4

30.3
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| HEC-1 INPUT PAGE 6
|| LINE D....... g, B s 3. e TR 6ernnnn. e v BT e 9..nn.. 10
243 sa 0.0 60.0 150.0 150.0 150.0 150.0
*
II "
244 IN 20 300
245 KK ADJB
l 246 KM ADJUST REGIONAL BASIN B HYDROGRAPH for REDUCTION IN PEAK PUMPING AT MAX,
247 KM SUBTRACT OUT THE ORDINATES ADDED INTO BASIN B IN ADJPKB ABOVE. THIS
248 KM WILL ADJUST THE OUTFLOW HYDROGRAPH TO ACCOUNT FOR PEAK QUTFLOW
I 249 KM REDUCTION DUE TO THE CARRIAGE LANE OUTFALL CAPACITY DURING THE
250 KM PEAK FLOWS CONDITIONS.
251 BA  0.01
l 252 o1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
253 el 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
254 of  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
255 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -100.00 -100.00 -100.00
. 256 @ -100.0 -100.0 -100.00 -100.00 -100.00 -100.00 -67.00 -33.00  0.00  0.00
257 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
258 ol 0.00 0.00 0.00 ©0.00 0.00 0.00 0.00 0.00 0.00  0.00
l 259 o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
260 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
261 of  0.00 0.00 ©0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
I 262 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
263 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
264 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
265 of  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
l 266 o1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
267 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
268 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
l 269 a1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
270 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
271 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
272 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
| l 273 of  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
| 274 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
| 275 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
l 276 o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
277 a1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
278 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
l 279 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
280 of  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
281 of  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I *
282 KK CADJB
283 KM COMBINE BASIN ADJUSTMENT FLOWS TO BASIN E
I 284 KM THIS HYDROGRAPH IS SIMULAR TO WHAT ACTUAL REGULATED OUTFLOW
285 M HYDROGRAPH WOULD LOOK LIKE FOR REGULATED OUTFLOW CONDITIONS.
286 Ko 1
l 287 HC 2
*
*
I' 288 IN 12 310




' HEC-1 INPUT PAGE 7
l LINE [Disrare o wsuis | e 2ilie: 2 oehals E — booiiaan 1% ks 5.3ete 6is isis 5 sisis Tacssans 8 siwas Dissrs maye 10
289 KK BASH
' 290 KM OFFSITE INFLOW INTO BASIN H AT PRICE AND PECOS INTERCHANGE FROM EAST
291 KO 3
292 BA 6.76
293 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 294 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
295 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
296 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 297 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.10 0.21
| 298 y Ql 0.39 0.64 0.98 1.43 2.00 2al2 3.65 4.88 6.57 9.81
| 299 QI 17.35 40.17 84.15 157.71 255.02 413.77 498.78 738.94 766.73 724.13
l 300 Ql 651.16 578.19 513.98 461.77 419.16 385.17 357.03 332.76 310.86 290.82
301 Ql 273.04 257.39 243.47 230.94 219.41 208.60 198.28 188.77 180.16 231.06
302 QI 266.57 267.73 269.41 275.07 284.98 292.73 296.44 298.71 300.62 302.74
303 Ql 305.48 308.84 312.78 317.34 322.46 327.76 332.81 337.94 343.13 347.90
l 304 QI 352.29 356.32 360.03 363.42 366.42 368.99 371.12 372.80 374.07 374.93
305 Ql 375.45 375.48 374.63 372.22 368.09 362.92 357.28 351.35 345.22 339.24
306 QI 333.55 328.09 322.75 317.35 311.81 306.05 300.07 293.86 287.41 280.73
l 307 Ql 273.87 266.79 259.39 251.92 244.89 238.17 231.52 225.00 218.58 212.28
| 308 QI 206.10 200.05 194.15 188.41 182.85 177.47 172.30 167.36 162.81 159.09
1 309 QI 156.68 155.31 154.12 152.82 151.49 150.11 148.70 147.25 145.78 144.30
1 310 Ql 142.82 141.38 139.94 138.43 136.93 135.42 133.94 132.46 131.00 129.55
' 3N Ql 128.13 126.72 125.34 123.98 122.65 121.34 120.07 118.96 118.33 118.14
312 QI 118.07 118.01 117.94 117.88 117.82 117.76 117.70 117.64 117.57 117.51
313 Ql 117.44 117.38 117.32 117.25 117.19 117.12 117.05 116.99 116.92 116.85
| 314 Ql 116.79 116.72 116.65 116.58 116.51 116.44 116.37 116.30 116.23 116.16
315 QI 116.09 116.02 115.95 115.88 115.81 115.74 115.67 115.60 115.53 115.46
316 QI 115.38 115.31 115.24 115.17 115.09 114.99 114.83 114.61 114.38 114.14
' 317 QI 113.91 113.68 113.45 113.22 112.99 57.77 57.54 57.32 57.09 56.87
318 Ql 56.65 56.43 56.21 55.99 55.77 55.56 55.34 55.12 54.91 564.70
319 QI 54.49 54.28 54.07 53.86 53.65 53.44 53.24 53.03 52.83 52.63
320 Ql 52.43 52.23 52.03 51.83 51.63 51.43 51.24 51.04 50.85 50.65
' 321 Ql 50.45 50.24 50.02 49.79 49.55 49.31  49.06 48.80 48.54  48.27
322 QI 48.00 47.72 47.44  47.16  46.88  46.59  46.30 46.01  45.73  45.43
323 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b *
I *
324 IN 5 300
l 325 KK INTERCHANGE INFLOW
326 KM ONSITE DRAINAGE/STORAGE ANALYSIS -50 YEAR 24 HOUR STORM
327 KM USE QUTFLOW HYDROGRAPH FROM THE PRICE/SANTAN INTERCHANGE
' 328 BA 0.16
329 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
330 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 331 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
332 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
333 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 334 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
335 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
336 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
337 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. 338 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
339 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358

359
360
361

362
363
364
365

366

367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387

QI
QI
QI
QI
QI
QI
QI
Ql
QI
Ql
QI
Ql
Ql
QI
QI
QI
QI
QI
QI

KK
KM
HC

KK
KM
KM
HC

KK
KM
BA
Ql
QI
QI
QI
QI
QI
QI
Ql
Ql
QI
QI
QI
Ql
QI
QI
QI
Ql
QI

HEC-1 INPUT
....... s sians sheRisayesn = w583 wnshi o wialblafuroiar st aranene sl uis Ol coroiersl deil stniohs o s Do fons 5 o7
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 40.00 40.00 40.00
0.00 0.00 0.00 40.00 120.00 120.00 200.00 200.00 200.00
200.00 200.00 200.00 200.00 200.00 200.00 0.00 0.00 0.00
0.00 0.00 40.00 40.00 40.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 40.00 40.00 40.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 40.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 40.00 40.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CINTERCHANGE
COMBINE ONSITE FLOWS TO BASIN H. USE ONSITE FROM PUMP STATION AT
2
CBASH
COMBINE PUMPOUT FROM BASIN B WITH INFLOW FROM EAST INTO BASIN H
BASIN OUTFLOW IS 88 FROM EAST BASIN AND 767 FROM OFFSITE
2
12 310
BASG
INFLOW INTO PRICE BASIN G FROM EAST
4.37
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.17
4.27 23.63 65.05 129.91 189.65 223.82 228.38 209.70 175.27
954.28 905.32 843.40 750.42 650.70 561.76 486.59 424.50 372.86
293.55 262.86 236.31 213.14 192.75 174.77 159.23 145.96 134.73
116.85 109.70 103.63 98.58 94.39 90.95 88.07 85.64 83.62
80.98 80.17 79.47 78.77 78.01 77.18 76.25 75.24 74.12
71.75 70.55 69.36 68.18 67.03 65.90 64.80 63.73  62.69
60.70 59.62 58.31 56.55 54.32 51.67 48.71 45.61  42.47
35.68 32.14 28.66 25.32 22.21 19.38  16.87  14.65 T2,
9.58 8.32 7.25 6.33 5:55 4.90 4.32 3.81 5.37
2.60 2.32 2.07 1.85 1.66 1.48 1.33 1.20 1.08
0.88 0.80 0.72 0.65 0.59 0.54 0.49 0.45 0.41
0.34 0.31 0.28 0.26 0.24 0.22 0.20 0.19 0.7

n
o
(=

O O OO0 0 0O o0 0O oo oo o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

ELLIOT

O O O O o o

61

o O O NN =

.00
.00
.00
.00
.00
.82
397.
329.
125.
82.
2.
.68
.16
.04
.97
97
37
< 16

10
62
14
08
95
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l HEC-1 INPUT PAGE @9
l LINE ID% v s svas o M v, 2icvarare wnese (PR, bl D asario = orie (S 7 AR Bl vis s wioue e o s wis 10
388 @ 0.14 0.13 0.12 0.11  0.11 0.10 0.09 0.08 0.08 0.07
389 @l  0.07 0.06 0.06 0.05 0.05 0.05 0.06 0.06 0.04 0.03
l 390 @l 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02
391 @l 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0
392 @ 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0
393 a  0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 394 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
395 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
396 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 397 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
398 Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
399 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 400 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
*
401 KK RBASG
| ' 402 KM ) ROUTE OFFSITE FLOW INTO BASIN H FROM EAST OF REGIONAL BASIN G
} 403 KM 54 48 INCH GRAVITY LINE OUTFLOW TO BASIN H
404 KO 1
| . 405 RS 1 ELEV 0.0
! 406 sV 0.0 0.89 177.0 233.0
| 407 SE 67.3 67.4 83.3  87.3
‘ . 408 sQ 0.0 52.0 52.0 52.0
‘ *
|
409 KK CBASG
' 410 KM COMBINE PUMPOUT FROM BASIN B AND INFLOW FROM EAST INTO BASIN H
411 KM AND BASIN G OUTFLOW.
412 ) 3
|II 413 He 2
*
*
' 414 IN 20 300
415 KK ADJH
416 KM ADJUST REGIONAL BASIN H VOLUME FOR REDUCTION IN PEAK PUMPING AT MAX HEAD
' 417 KM ADD IN HYDROGRAPH ORDINATES THAT CORRESPONDS TO THE PUMPING RATE
418 KM REDUCTIONS DURING THE PEAK FLOW PERIOD IN THE PRICE TUNNEL.
419 KM ADDING IN ORDINATES IS REQUIRED TO ACCOUNT FOR THE VOLUME OUTFLOW
l 420 KM REDUCTION WHEN THE RATE IN DECREASED. HEC-1 ONLY HAS THE AB{LILTY
421 KM TO TURN ON AND OFF PUMPS FOR WATER SURFACE ELEVATIONS AND CANNOT
422 KM REDUCE PUMP FLOWS TO ACCOUNT FOR CHANGES IN THE DOWNSTREAM CAPACITIES.
423 BA  0.01
. 424 @  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
425 l  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
426 @ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I 427 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.00 250.00 250.00
428 Ql  250.0 250.0 250.00 250.00 250.00 250.00 166.70 83.30  0.00  0.00
429 l  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
430 Q1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 431 al  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
432 al  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
433 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 434 @ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
435 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




LINE

436
437
438
439
440
441
442
443
A
445
446
447
448
449
450
451
452
453

454
455
456

457
458
459
460
461
462
463
A

465

466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483

HEC-1 INPUT
IDeunn... R - IR Bennn. Bss 3 o S e Brsss ¢ oz P sl Bl 5 s 5 9nn.. 10
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
@  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Ql  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
@1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
*
KK CADJH
KM COMBINE BASIN ADJUSTMENT FLOWS TO BASIN H
HC 2
*
KK RBASH
KM ROUTE TOTAL FLOW FROM WEST OF PRICE ROAD AND BASINS G AND H THROUGH
KM REGIONAL BASIN H. PUMPED OUTFLOW TO BASIN E AT 375 CFS.
Ko 1
RS 1 ELEV 0.0
SV 0.00 2.1 4.2 6.3 8.3 10.6 11:.% 211.3 389.0 473.4
SE 52.4 52.6 52.7 52.85 53.03 53.2 535.3 68.4 78.4 82.4
sQ 0.0 75.0 150.0 225.0 300.0 375.0 375.0 375.0 375.0 375.0
*
*
IN 20 300
KK ADJVH
KM ADJUST REGIONAL BASIN H HYDROGRAPH for REDUCTION IN PEAK PUMPING AT MAX.
KM SUBTRACT OUT THE ORDINATES ADDED INTO BASIN H IN ADJH ABOVE. THIS
KM WILL ADJUST THE OUTFLOW HYDROGRAPH TO ACCOUNT FOR PEAK OUTFLOW
KM REDUCTION DUE TO THE CARRIAGE LANE OUTFALL CAPACITY DURING THE
KM PEAK FLOWS CONDITIONS.
Ko 3 '
BA  0.01
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ql  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
@l  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -33.00 -250.00 -250.00
Ql -250.0 -250.0 -250.00 -250.00 -250.00 -250.00 -166.70 -58.30  0.00  0.00
@l  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
@l  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
@l  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Ql 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PAGE 10



l HEC-1 INPUT PAGE 11
'l LINE Deeeenn. PR Bl e i bovenn.. - G s wies 7, A 9. 10
484 a1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
485 el  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 486 a1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
‘ 487 a1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
488 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
489 a1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
' 490 a1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
491 a1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
492 el  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 493 I  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
494 I  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
495 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 496 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
497 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
498 a1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
499 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 500 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
501 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00  0.00
502 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 503 ol  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
*
' 504 KK CADJH
505 KM COMBINE BASIN ADJUSTMENT FLOWS TO BASIN H
506 KO
' 507 HC 2
5
508 IN 5 310
. 509 KK BASF
510 KM INFLOW INTO REGIONAL BASIN F FROM EAST
511 Ko 5
512 BA  1.10
. 513 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
514 o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
515 el  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
l 516 al  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
517 @1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
518 i  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
l 519 i  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
520 @1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
521 @ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
522 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
' 523 al  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
524 @l  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
525 ol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
. 526 @l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
527 @l  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 7.72 27.01
528 Q1 62.42 103.74 136.34 149.12 145.73 134.54 121.97 112.45 104.41 97.27
l 529 Ql  91.09 85.71 81.08 77.05 73.43 70.09 67.01 64.18 61.62 59.36
530 Q1  57.36 55.57 53.93 52.41 50.99 49.67 4B8.43 47.27 46.17  45.14
531 Q1 44.16 42.94 41.14 38.57 35.76 33.18 31.07 29.53 28.34 27.37
; 532 QI  26.58 25.90 25.31 24.77 24.29 23.84 23.42 23.02 22.65 22.29
l 533 ol  21.94 21.62 21.30 20.99 20.70 20.41 20.13 19.86 19.59 19.34
534 Ql  19.09 18.85 18.62 18.39 18.17 17.96 17.75 17.69 17.95 18.64




LINE

535
536
537
538
539
540
541
542
543

544
545
546
547

548

549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582

QI
QI
QI
QI
Ql
QI
QI
QI
QI

KK
KM
KM
HC

KK
KM
BA
Ql
QI
Ql
Ql
Ql
QI
QI
Ql
Ql
Ql
QI
QI
QI
QI
Ql
QI
QI
QI
Ql
Ql
Ql
QI
QI
QI
Ql
Ql
Ql
Ql
Ql
Ql
QI

HEC-1 INPUT

19.47 20.21 20.75 21.02 21.13 21.15 21.09 21.00 20.87
20.58 20.42 20.26 20.09 19.93 19.77 19.61 19.45  19.29
18.99 18.84 18.70 18.55 18.41 18.28 18.14 18.01 17.88
17.62 17.50 17.38 17.25 17.14 17.02 16.91 16.79 16.68
16.46 16.36 16.25 16.15 16.05 15.95 15.85 15.75 15.66
15.47 15.37 15.28 15.19 15.11 15.02 14.93 14.85 14.76
14.60 14.52 14.44 14.36 14.28 14.21 14.13  14.06 13.98
12.37 10.18 7.64 532 3.51 2.36 159 1.06 0.71
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CBASF
COMBINE PUMPOUT FROM BASIN H AND INFLOW FROM EAST INTO BASIN F
AT BASIN E. ASSUME NO ATTENUATION FROM BASIN F.

2

12 310
BASE

OFFSITE INFLOW HYDROGRAPH INTO REGIONAL BASIN E FROM EAST

6.33
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 4.72  38.91 108.14 150.90 136.90 135.11 164.13 145.88

147.92 157.47 167.59 197.37 278.68 292.07 285.94 271.57 254.64
223.73 210.96 199.42 188.35 177.63 167.39 157.69 148.56 140.08
125.53 120.09 116.38 113.35 110.91 108.81 106.45 104.08 102.03
99.10 98.20 97.57 97.12 96.77 96.39 95.92 95.31 94.56
92.77 91.80 90.82 89.83 88.84 87.86 86.90 85.96 85.04
83.27 80.84 76.02 71.47 66.96 62.27 58.96 56.84 55.13
51.05 48.42 45.45 42.23 38.91 35.63 32.57 29.84 27.48
23.94 22.68 21.67 20.86 20.20 19.67 19.24 18.90 18.62
18.20 18.04 17.91 17.80 17.70 17.61 17.53 17.47 17.40
17.29 17.24 17.19 17.15 17.10 17.06 17.02 16.98 16.94
16.87 16.83 16.79 16.75 16.72 16.68 16.64 16.61 16.57
16.50 16.46 16.42 16.39 16.35 16.31 16.28 16.24 16.20
16.13  16.09 16.05 16.02 15.98 15.94 15.90 15.86 15.83
15.75 15.71 15.67 15.64 15.60 15.56 15.52 15.48 15.45
15.37 15.33 15.30 15.26 15.22 15.18 15.15 15.M1 15.07
14.99 14.96 164.92 14.88 14.84 14.81 14.77 14.74 14.70
14.63 14.59  14.55 14.51 14.48 14.44 14.40 14.37 14.33
14.26  14.22  14.19  14.15 1411 14.08 14.046 13.99 13.91
13.76 1365 13.56 13.47 13.38 13.29 13.20 13.1 13.03
12.86 12.77 12.69 12.60 12.52 12.44 12.35 12.27 12.19
12.03  11.95 11.87 11.79 11.72 11.64 11.56 11.48 11.41
11.26 11.18 11.11  11.04 10.96 10.89 10.82 10.74 10.67
10.53 10.46 10.39 10.32 10.25 10.18 10.12 10.05 9.98
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

20.
19
17.
16.
15
14.
13.

o O O o O

955
84.

53l

25.
17
16.
16
16.

15
155

155
14.
14.
13
12
12
1"
10.

73
14
75
57

.56

68
56

47
.00

.00
.00
.00
.00
.00
.00
135.
238.
132.
100.

97
20
39
37
70
14
27
52

.39

34
91

.53

16
79
41
03
66
30
83
94
11

33

60

91
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LINE

583
584
585
586

587

588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

623
624
625

626

KK
KM
KM
HC

IN

KM
KM
KM
BA
QI
QI
QI
QI
QI
Ql
Ql
QI
QI
QI
QI
QI
Ql
QI
QI
QI
Ql
QI
QI
QI
Ql
Ql
QI
QI
QI
QI
Ql
QI
QI
QI

KK
KM
HC

CBASE

2

WARNER

.13
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
200.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O OO0 OO0 0 o0 oo o oo o o o

O O O O O O O o o o o o o o

CWARNR

2

HEC-1

INPUT

COMBINE PUMPOUT FROM BASIN H AND INFLOW FROM EAST INTO BASIN E AND
BASIN F OUTFLOW AT BASIN E.

300

ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
DRAINAGE AREA - CHANDLER TO WARNER ONSITE PUMP STATION -
PUMP STATION CAPACITY IS 200 CFS.

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
200.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O O O 0O 0O O o o o o o o o o

~
o

O O 0O O O O O o o o o o o

COMBINE PUMPOUT FROM ONSITE

O OO0 O 0O oo oo o o 0o o

n
S~ O B
O O o o

o O o o o

QO O O O O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
40.
.00
.00
.00
.00
.00
.00

00

n
S~ oD o
O O O O o o o

o O o o o o

40.

o

O O 0O 0O O 0O o0 o o o o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00

0.00

340

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00

O O O 0O 0O 0O o o o o o o o o

ny
o
o o

O O o o o

o
o

O O O O O o o o

O 0O 0O 0O O o0 oo oo o o o o

S~ S~
o O o o o

O O O O O O O o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

~ny
o
0 0 0 OO0 0O 00 b O oo ©@ 0 o o

O O O O O O O O o o o o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

0O 0000 b Obo O o oo © o

~
=

~
o

O O O O O O oo o o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
120.
120.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00
00

o s O O O 9O O

O O O O o o o

no
L = ;
o O O O

0 0 D 0 0 B o e o 9 0O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

o 00 0 OO0 0 o OO0 O O

~
[ = =

O O 0O 0O O 0 0O 0 o © 0 o o o O

BASIN AT WARNER ROAD AND INFLOW TO BASIN E

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
200.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00



LINE

627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665

666
667
668

669

670
671
672
673
674
675

KK
KM
KM
KM
KM
KM

ELLIOT

.16
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
120.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O 0O 0O OO0 0O o0 o0 OoOOoOOooo oo

no
o
o

=~ S
o o O o

O O O 0O O 0O O o o o o o o

CELIOT

2

20

ADJPEK

HEC-1 INPUT

ONSITE DRAINAGE/STORAGE ANALYSIS

PUMP STATION CAPACITY IS 200 CFS.

50 YEAR 24 HOUR STORM

DRAINAGE AREA - GUADELUPE TO ELLIOT ONSITE PUMP STATION

.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
200.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O 0O OO O 0 O O o o o o o o o

O O O O 0O 0O O O O O oo o o o o o o

no
BN o
o o o

O O O 0O O 0O 0O 0O 0O O oo o o o o o

O O OO O 0O O O O o oo o o o

.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O 0O O O 0O O O o o o o o o o

n
S o
o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

0.00

~
o o

O O O 0O O O o0 o o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

N -
o N
o o

COMBINE ONSITE FLOWS TO BASIN

300

O 0O O 0O 0O O o0 O o o o o o o

O O 0O 0O 0O O 0O O O oo oo o o o o o o o

.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00

BN
O 0O 0O 0O O O o0 o o o o o o

=~
o

o o o o

O 0O 0O 0O 0O 0O O 0O o0 oo o o o o o

.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
200.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

—
ny
o

~
o

O O OO0 O OO o oo o oo o oo o o

O O 0O 0O OO OO0 o oo o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
120.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

O 0 06 0®© 0 000 00 o0 a o

=5
£ ny
0O 0O 0 oo o C e 0O O

O O O 0O O o o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

~

n
€
o O C O O O

(ew)

E FROM PUMP STATION AT ELLIOT

O 0 0O o0 0O o0 o0 o0 o0 o0 o0 o o o

O O 00 0 0 O 0O 00O O O o 6 O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00

O O O O 0O O 0O O O O o o o o

n)
=~ o
2 0 O o o

O O O O O O 0O O o o o o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

ADJUST REGIONAL BASIN E VOLUME FOR REDUCTION IN PEAK PUMPING AT MAX HEAD
ADD IN HYDROGRAPH ORDINATEg‘THAT CORRESPONDE TO THE PUMPING RATE
REDUCTIONS DURING THE PEAK FLOW PERIOD IN THE PRICE TUNNEL.
ADDING IN ORDINATES IS REQUIRED TO ACCOUNT FOR THE VOLUME OquLOW
REDUCTION WHEN THE RATE IN DECREASED.

HEC-1 ONLY HAS THE ABLILTY
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LINE

676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708

709
710
711

712
713
714
715
716
"7
718
719

720

KM
KM
BA
QI
QI
QI
QI
QI
Ql
Ql
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
Ql
QI
QI
QI
Ql
QI
QI
QI
QI
QI
QI
QI
Ql

KK
KM
HC

KK
KM
KM
KO
RS
sV
SE
sQ

IN

0.01

0.00

0.00

0.00

0.00
300.0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

o

O O 0O 0O 00O 0O O0OO0OOO0OOO0OOOO OO OO OoOOoOoOo

CADJ

2

RBASE

1

1
0.0
57.2
0.0

20

HEC-1 INPUT
....... Do s smeDams 5 srebinnly s s bsvs oieDisiers i's el mions setoiBiiansle wiess Fevte: o it 10
TO TURN ON AND OFF PUMPS FOR WATER SURFACE ELEVATIONS AND CANNOT
REDUCE PUMP FLOWS TO ACCOUNT FOR CHANGES IN THE DOWNSTREAM CAPACITIES.
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 118.00 300.00 300.00
300.0 300.00 300.00 300.00 300.00 200.00 100.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
COMBINE BASIN ADJUSTMENT FLOWS TO BASIN E
ROUTE TOTAL FLOW FROM BASIN F AND EAST THROUGH REGIONAL BASIN E
MAX PUMPING RATE OF 450 CFS OUTFLOW TO CARRIAGE LANE OUTFALL (568X850)
ELEV 0.0
0.53 4.4 6.1 8.3 9.9 10.5 111.5 213.0 261.8

57.6 58.0 58.3 58.7 59.0 59.1 73.2 83.2 87.2
75.0 150.0 225.0 300.0 375.0 450.0 450.0 450.0  450.0

300
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LINE

721
722
723
724
725
726
727
728
729
730
731
732
733
734

736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
735
756
757

758
759
760
761

762

KK
KM
KM
KM
KM
KM
BA
QI
QI
QI
QI
Ql
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
Ql
QI
Ql
Ql
QI
Ql
QI
QI
Ql
QI
Ql

Ql
*

*

KK
KM
KO
HC

*

2z

....... leismessasinmend

ADJOUT

PEAK FLOWS CONDITIONS.

0.01
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
-300.0 -300.00 -300.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

CADOUT

1
2

HEC-1 INPUT

PAGE 16

ADJUST REGIONAL BASIN E HYDROGRAPH for REDUCTION IN PEAK PUMPING AT MAX H£4LD

SUBTRACT OUT THE ORDINATES ADDED INTO BASIN E IN ADJPEK ABOVE.
WILL ADJUST THE OUTFLOW HYDROGRAPH TO ACCOUNT FOR PEAK OUTFLOW
REDUCTION DUE TO THE CARRIAGE LANE OUTFALL CAPACITY DURING THE

COMBINE BASIN

o o o o

'
W
o
o

O O O O O O OO O OO OO0 O oo oo oo o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O O O O O 0O O O OO 00O OO0 OoOOoOOoOOo oo oo oo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

o o o o

'
W
o
o

O O O O O O 0O 0O O OO OO0 OO0 OoOOooooo oo oo

.00
.00
.00
.00
00 -
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

o O O O

~no
=]
o

ADJUSTMENT FLOWS FROM BASIN E

O O O O O O 0O OO 0O 0O O OO OoOOo oo oo o o o o

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00

-118.
-100.

O O 0O 00 0 0 0O O 00O O0O0OO0O OO0 OO oOOoOOo oo oo

o o o

W
o
o

0 0O 0o 00 O 0 & 0O 0000 e e o0 0 o000 o oo o

.00
.00
.00
.00 -
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

THIS

W
o
[ TR K = = }

O 0O OO0 6 0O 0 0 O OO O OO oo oo oo o O 0“© oo o

.00
.00
.00
.00
.00
.00
.00
.00

00

.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
' LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
. 9 OUTLTA
l 42 OUTLTB
' 75 COMBAB....vvvnn...
l 78 OUTLTC
' 111 COMABE s ¢ wiaia s wom o
' 116 o KYRENE
151 CKYREN. + v vvvenne ..
1564 X MCCLIN
' 189 CMCCLTneeerrnnnns
. 193 i ADJPKB
l 232 CADUB. «vvvnnnnnns
v
Vv
l 236 ROABC
l 245 : ADJB
' 282 CADUB.u'eerrnnnns
. 289 ) BASH
325 ) ) INTERC
359 X CINTER . v meeeennnn
362 CBASH. +vunnnnnns



367

401

409

415

454

457

466

509

544

549

583

588

623

627

666

670

709

712

721

BASG
%
\Y
RBASG
CBASG. .cie s siain o ninie
ADJH
CADJH. oo s s voemomn
v
v
RBASH
ADJVH
CADJH.cevevinunns
BASF
CBASFE cieie oreio o oinie: «
BASE
CBASE. : i wa s s wwa o
WARNER
CWARNR............
ELLIOT
CELIOT..ccvecennnn
ADJPEK
CAD & s o0 s 350 0 900
v
v
RBASE
ADJOUT




CADOUT 54 s wsia s wiwvs

758
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION




HEC2 S/N: 39001226 HMVersion: 5.00 Data File: PRICE4S

AKKKK KA A A Ak kA hA kA kA A A A KKK KKKAARK I IR KKK kK KA A KA AR KA AAKKAKRKA KKK KA KA A KR KA KA K KKK KA KKK KK
* * * *x
¥ FLOOD HYDROGRAPH PACKAGE (HEC-1) * L] U.S. ARMY CORPS OF ENGINEERS B
L FEBRUARY 1981 * *  THE HYDROLOGIC ENGINEERING CENTER *
L REVISED 02 AUG 88 X . 609 SECOND STREET ¥
% * % DAVIS, CALIFORNIA 95616 B
* RUN DATE 04/10/1990 TIME 01:59:36 * * ¥
5 * * *
% % % e Kk ok Kk Kk ok sk ke k ok kK ok ke ok ek ok ok ke dek ok kR kR Rk ok ok ok ok kok KAk A A KKK KKKKK KA KKK Ak h kKA A K ARAKR KK ** kXK

PRICE EXPRESSWAY AND SANTAN HYDROLOGY <PRICE45>

REGIONAL RETENTION BASIN OPERATION MODEL
100-YEAR 24-HOUR STORM - MAXIMUM Q OUT = 450 CFS
60-HOUR SIMULATION PERIOD

HDR - PHOENIX

8 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 20 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 5 0 ENDING DATE
NDTIME 0340 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .33 HOURS

TOTAL TIME BASE 99.67 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

Kkk kKkk KAk Kkk Khkk Kkk Kkkk KAk KAk Kkk Kkk Kkk Kkk Kkk Kkk kkk kkk Kkk Kkk KAk kkk kkk Akk KAk KAk KAk Kkk Kkk Kkk hkk kkk kkk Akx

* %k %k k kK ok ok ok ok ok kkk
* *

*  OUTLTA *
* *

O
~
-~

% de K Kk A Kk K gk ok ko ke ke ok

INFLOW HYDROGRAPH INTO OUTLET - A ** WEST OF PRICE ROAD **



7 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 12 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

11 BA SUBBASIN CHARACTERISTICS
TAREA 1.83 SUBBASIN AREA
*Xkk
* Kk * k% * %k %k * %k %k * %k Kk

HYDROGRAPH AT STATION  OUTLTA

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
374. 13.33 (CES) 142. 44 . 15 1.
(INCHES) .721 .899 .899 .899
(AC-FT) 70. 88. 88. 88.
CUMULATIVE AREA = 1.83 sQ MI

Kkk kkk Kkk Kkk kkk kkk kkk kkk kkk kkk kkk kkk khkk kkk khkk kkk kkk kkk kkk kkk KAk KAk kkk Kkk Kkk KAk kkk kkk Kkk Kkk kkk kkk Khkx

% % K K kK Kk Kk Kk ok k ok
* *
42 KK *  QUTLTB *
* *
* %k Kk KK KKk kK kK ok ok ok
INFLOW HYDROGRAPH INTO OUTLET - B ** WEST OF PRICE ROAD **
7 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 12 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

44 BA SUBBASIN CHARACTERISTICS
TAREA 13.81 SUBBASIN AREA
* %k
Kkk *kKk * kK * Kk *kk

HYDROGRAPH AT STATION  OUTLTB

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
770. 15.00 (CFS) 531 197 66. 47.
(INCHES) .358 .530 .530 .530
(AC-FT) 264 . 390. 391. 391.



CUMULATIVE AREA = 13.81 sSQ MI

kkk Kkk Ahkk kkk kkk kkk kkk kkk Kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk Kkkk kkk kkk kkk kkk *kk KKK Kkk

dokde ok Kk ok ok Kk ok Kk
* *
75 KK * COMBAB  *
* *
% e %k % d Ik Kk Kk ok Kk ke k kK
COMBINE FLOWS FROM OUTLET A & B AT APPROX GILA DRAIN LOCATION
77 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*k %k
* KK * kK * %k %* Kk k * Kk

HYDROGRAPH AT STATION COMBAB

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
1115. 13.67 (CFS) 672. 241, 80. 58.
(INCHES) .399 .573 <23 <973
(AC-FT) 333. 478. 4L78. 478.
CUMULATIVE AREA =  15.64 SQ MI

Kkk khkk KAk Kkk hkok Kkk kkk kkk kkk Akk kkk kkk hkk dkk kkk Kkk Kkk kkk kkk hkk kkk kkk kkk KAk KAk kxk Kkk KKkk Khhkk Khhkk Khhkk Kkk KXk

* % K Kk Kk Kk Kk Kk ok kK
* *
78 KK *  OUTLTC *
* *
* %k %k %k k %k k sk kK ok ko ok
INFLOW HYDROGRAPH INTO OUTLET - C ** WEST OF PRICE ROAD **
7 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 12 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

80 BA SUBBASIN CHARACTERISTICS
TAREA 2.74 SUBBASIN AREA
* kK
* Kk * * Kk * %k * %k * kK

HYDROGRAPH AT STATION  OUTLTC




PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
626. 13.67 (CFS) 217. 68. 23. 16.
(INCHES) 35 .923 .923 .923
(AC-FT) 107. 135. 135 135.
CUMULATIVE AREA = 2.74 SQ MI

kkk kkk Kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkX Kkk Kkk kkk Khkk Kkk kkk kkk kkk Kkkk Kkk kkk kkk Kkk Kxk Kkk KXk kkx xkx

Sededede ok ok ok kK ok ok ko
* *
111 KK * COMABC *
* *
COMBINE OUTLETS A,B & C
TOTAL FLOW FROM WEST OF PRICE ROAD
114 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
* Kk
* kK *kk * kK * kK * kK

HYDROGRAPH AT STATION COMABC

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
1741, 13.67 (CFS) 887. 309. 103. 74.
(INCHES) 649 .625 .625 .625
(AC-FT) 440. 613. 613. 613.
CUMULATIVE AREA = 18.38 sQ MI

Kkk kkk Akk Khkk Kkk Kkk Kkk kkk hokk kkk kkk kkk kkk Akk kkk kkk kkk kkk kkk kkk kkk kkk kkk Akx kkKk KkkK Khhkk kkhkk hhkk khkk kkk kxk kx¥k

%k % K K Kk Kk Kk Kk kKK k
* *
116 KK *  KYRENE *
* *
*kok ok ok kkkkkkkkk
ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
USE PUMP STATION ’INFLOW’ HYDROGRAPH FROM KYRENE2.DAT ONSITE FILE
PUMP STATION DESIGN Q IS 200 CFS.
115 1IN TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME




SUBBASIN RUNOFF DATA

120 BA SUBBASIN CHARACTERISTICS
TAREA .11 SUBBASIN AREA
*kk
* % % * %k Kk * %k %k * Kk * KKk

HYDROGRAPH AT STATION  KYRENE

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
216. 12.33 (CFS) 26. s 2: 2.
(INCHES) 2.174 2.301 2.301 2.301
(AC-FT) 13. 15. 155 157
CUMULATIVE AREA = .11 sQ MI

Kkk kK Khkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk kkk Kkk kAkk kkk kkk kkk kkk kkk Kkk kkk kkk kkk kkk Xkk kkk

|
i FokK KKK K Kk ko Kk
‘ * o
f 151 KK ¥ CKYREN *
| * *
\
| 3k 3 ke e o o ook ok ok ok ok ok
COMBINE PUMPOUT FROM ONSITE USEING INFLOW HYDROGRAPH TO PUMP STATION
153 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
* Kk
Kk *okoke Xk *kKk *okok

HYDROGRAPH AT STATION  CKYREN

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
1750. 13.67 (CFS) 902. 316. 105. 76.
(INCHES) L4564 .635 .635 .635
(AC-FT) L4T. 626. 627. 627.
CUMULATIVE AREA =  18.49 sQ MI

kkk kkk khkk Kkk Kkk Kkk Kkk Kkk Khkk kkk kkk kkk kkk khkk kkk kkk kkk kkk hkk kkk kkk kkk Kkk Kkk Axkk KxK KKKk Khkk *kk kkk Khkk Kkk kxk

% sk Kk kK ke k ok Kk ok
* *

154 KK *  MCCLIN * TOCK
% *

* %k ok Kk Kk Kk kK kK kK



ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
USE PUMP STATION ‘OUTFLOW’ HYDROGRAPH FROM MCCLIN&4.DAT ONSITE FILE
PUMP STATION DESIGN Q@ IS 200 CFS.

115 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

158 BA SUBBASIN CHARACTERISTICS
TAREA .11 SUBBASIN AREA
Kk
X kK kK *kk *okk *kk

HYDROGRAPH AT STATION MCCLIN

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
200. 12.33 (CFS) 16. 5. 2. 1.
(INCHES) 1.315 1.690 1.690 1.690
(AC-FT) 8. 10. 10. 10.
CUMULATIVE AREA = .11 sQ MI

kkk kkk Kkk kkk dkk dkk Kkk Kkk kkk kkk kkk kkk kkk kkk kokk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kk Khkk KAk kkk kkk Kkkk Khkk Kkk kkk

ek ok ok e ek ok ok ok kK
* *
189 KK * cMccLr  * NTOCK
* *
KKK KKK KKK KK KKK
COMBINE PUMPOUT FROM ONSITE USEING OUTFLOW HYDROGRAPH FROM PUMP STATION
191 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*kk
*kk *kk *kk * Kk *kk

HYDROGRAPH AT STATION CMCCLI

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
1750. 13.67 (CFS) 912, 321. 107. 7.
(INCHES) .456 .641 .642 .642
(AC-FT) 452. 636. 637. 637.
CUMULATIVE AREA = 18.60 sa MI



kkk khkk Kkk hkk khkk khkk kkk kkk kkk kkk kkk Khkk kkk kkk kkk kkk kkk hkk kkk kkk hkk kkk kkk kkk KKKk Kkhkk Khkk khkk hkk kkk Khxk hkk kx¥

% %k %k K Kk Kk Kk Kk kK Kk ko
* *
193 KK e ADJPKB *
* *
kkkkkkkkkkhkkkk
ADJUST REGIONAL BASIN B VOLUME FOR REDUCTION IN PEAK PUMPING AT MAX HEAD
ADD IN HYDROGRAPH ORDINATES THAT CORRESPONDS TO THE PUMPING RATE
REDUCTIONS DURING THE PEAK FLOW PERIOD IN THE PRICE TUNNEL.
ADDING IN ORDINATES IS REQUIRED TO ACCOUNT FOR THE VOLUME OUTFLOW
REDUCTION WHEN THE RATE IN DECREASED. HEC-1 ONLY HAS THE ABLILTY
TO TURN ON AND OFF PUMPS FOR WATER SURFACE ELEVATIONS AND CANNOT
REDUCE PUMP FLOWS TO ACCOUNT FOR CHANGES IN THE DOWNSTREAM CAPACITIES.
192 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 20 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

201 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
1
Kk Kk

HYDROGRAPH AT STATION ADJPKB

|

\

\

* %k * kK *k Kk * kK * Kk Kk

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
100. 1233 (CFS) 56. 14. S 3
(INCHES) 51.653 51.653 51.653 51.653
(AC-FT) 28. 28. 28. 28.
CUMULATIVE AREA = .01 s@ MI

kkk kkk kkk Kkk khkk kkk kkk kkk khkk kkk kkk kkk kkk kkk kkk khkk kkk kkk khkk kkk kkk kkk kkk kkk kkk kkk kkk *Akk Kkhkk kkk kkk Khxk kkk

KKK K KKKk ok kK
* *
232 KK * CADJB *
* *
* Kk K k& ok ok ok ok ok ok ok ok
COMBINE BASIN ADJUSTMENT FLOWS TO BASIN B
234 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
235 HC HYDROGRAPH COMBINATION




' 1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*kk
' ****************************‘k‘k******************************************************k********xx*xxxxk**********x****x***************
l HYDROGRAPH AT STATION  CADJB
SUM OF 2 HYDROGRAPHS
********************************************************************************************x*k*xrw*x*xx*k*x**xxr*********x*****xxx
I * * )
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
' 1 0000 1 0. * 2 0100 76 175. * 3 0200 151 0. * 4 0300 226 0.
1 0020 2 0. % 2 0120 77 152. * 3 0220 152 0. * & 0320 227 0.
1 0040 3 0. * 2 0140 78 131. * 3 0240 153 0. * &4 0340 228 0.
l 1 0100 4 0. * 2 0200 79 112. * 3 0300 154 0. * & 0400 229 0.
1 0120 5 0. * 2 0220 80 97. * 3 0320 155 0. * 4 0420 230 0.
1 0140 6 0. * 2 0240 81 83. * 3 0340 156 0. * 4 0440 231 0.
1 0200 7 0. * 2 0300 82 71 * 3 0400 157 0. * 4 0500 232 0.
' 1 0220 8 0. * 2 0320 &3 99 * 3 0420 158 0. . ™ 4 0520 233 0.
1 0240 9 0. * 2 0340 84 48. * 3 0440 159 0. * & 0540 234 0.
1 0300 10 0. * 2 0400 85 38. * 3 0500 160 0. * & 0600 235 0.
l 1 0320 1 0. * 2 0420 86 . PSR 0520 161 0. * & 0620 236 0.
1 0340 12 0. * 2 0440 87 5. * 3 0540 162 0. * & 0640 237 0.
1 0400 13 0. * 2 0500 88 20. * 3 0600 163 0. * & 0700 238 0.
. 1 0420 14 0. * 2 0520 89 17, * 3 0620 164 0. * 4 0720 239 0.
‘ 1 0440 15 0. * 2 0540 90 Y. * 3 0640 165 0. * & 0740 240 0.
1 0500 16 0. * 2 0600 91 1. * 3 0700 166 0. * & 0800 241 0.
1 0520 17 0. * 2 0620 92 0. * 3 0720 167 0. * 4 0820 242 0.
l 1 0540 18 0. * 2 0640 93 8. =g 0740 168 0. * & 0840 243 0.
1 0600 19 0. * 2 0700 94 v R 0800 169 0. * & 0900 244 0.
1 0620 20 0. * 2 0720 95 6. * 3 0820 170 0. * & 0920 245 0.
' 1 0640 21 B * 2 0740 96 B 23 0840 171 0. * 4 0940 246 0.
1 0700 22 p. * 3 0800 97 4. * 3 0900 172 0. * 4 1000 247 0.
1 0720 23 0. * 2 0820 98 3 =003 0920 173 0. * 4 1020 248 0.
1 0740 24 0. * 2 0840 99 3. 0% 3 0940 174 0. * & 1040 249 0.
' 1 0800 25 0. * 2 0900 100 3. 0% 3 1000 175 0. * 4 1100 250 0.
1 0820 26 0. * 2 0920 101 2. . 3 1020 176 0. * 4 1120 251 0.
1 0840 27 0. * 2 0940 102 2% (8 1040 177 0. * 4 1140 252 0.
l 1 0900 28 T 1000 103 2. * 3 1100 178 0. * & 1200 253 0.
1 0920 29 0. %< 2 1020 104 1. * 3 1120 179 0. * & 1220 254 0.
1 0940 30 0. * 2 1040 105 oy ¥ 3B 1140 180 0. * 4 1240 255 0.
l 1 1000 31 Ve - ™ 2 1100 106 i N 5 1200 181 0. * 4 1300 256 0.
1 1020 32 1. * 2 1120 107 1. * 3 1220 182 0. * 4 1320 257 0.
1 1040 33 2. ® g 1140 108 P 1240 183 0. * & 1340 258 0.
1 1100 34 3., %2 1200 109 . #13 1300 184 0. * 4 1400 259 0.
I 1 1120 35 4o * 2 1220 110 1. * 3 1320 185 0. * 4 1420 260 0.
1 1140 36 49. * 2 1240 111 . * 3 1340 186 0. * & 1640 261 0.
1 1200 37 Bhy % 2 1300 112 1. * 3 1400 187 0. * 4 1500 262 0.
l 1 1220 38 681. * 2 1320 113 1. * 3 1420 188 0. * 4 1520 263 0.
1 1260 39 637. * 2 1340 114 0. * 3 1440 189 0. * 4 1540 264 0.
1 1300 40 1192. * 2 1400 115 0. * 3 1500 190 0. * & 1600 265 0.
. 1 1320 41 1796, * 2 14620 116 0. * 3 1520 191 0. * 4 1620 266 0.
1 1340 42 1850. * 2 1640 117 0. * 3 1540 192 0. * 4 1640 267 0.
1 1400 43 1635. * 2 1500 118 0. * 3 1600 193 0. * & 1700 268 0.
1 1420 44 1452, * 2 1520 119 0. * 3 1620 194 0. * 4 1720 269 0.
l 1 1640 45 1262, * 2 1540 120 0. * 3 1640 195 0. * & 1740 270 0.
1 1500 46 1216. * 2 1600 121 0. * 3 1700 196 0. * 4 1800 271 0.
l 1 1520 47 1082, * 2 1620 122 0. * 3 1720 197 0. * & 1820 272 0.




1 1540 48 923.. * 2 1640 123 0 * 3 1740 198 0. N 4 1840 273 0
1 1600 49 770. * 2 1700 124 0 r 3 1800 199 0. A 4 1900 274 0.
1 1620 50 669.  * 2 1720 125 0 * 5 1820 200 0. * 4 1920 275 0.
1 1640 51 585. * 2 17640 126 0 x 3 1840 201 0. * 4 1940 276 0.
1 1700 52 519. * 2 1800 127 0 * 3 1900 202 0. = 4 2000 277 0.
1 1720 53 464,  * 2 1820 128 0 4 3 1920 203 0. o 4 2020 278 Q.
1 1740 54 454,  * 2 1840 129 0 * 3 1940 204 0. L - 2040 279 0.
1 1800 55 372. % 2 1900 130 0 * 3 2000 205 0. N 4 2100 280 0.
1 1820 56 541, * 2 1920 131 0 * 3 2020 206 0. ® 4 2120 281 0.
1 1840 57 9. * 2 1940 132 0 L 3 2040 207 0 ¥ 4 2140 282 0.
1 1900 58 306. * 2 2000 133 0 % 3 2100 208 0. % 4 2200 283 0.
1 1920 59 29%. ¥ 2 2020 134 0 x 3 2120 209 0. * 4 2220 284 0.
1 1940 60 290.' * 2 2040 135 0 * 3 2140 210 0. # 4 2240 285 0.
1 2000 61 283.  * 2 2100 136 0 * 3 2200 211 0. * 4 2300 286 0.
1 2020 62 277, * 2 2120 137 0 * 3 2220 212 0. * 4 2320 287 0.
1 2040 63 272. . * 2 2140 138 0 * 3 2240 213 0. * 4 2340 288 0.
1 2100 64 269. * 2 2200 139 0 b 3 2300 214 0. * 5 0000 289 0.
1 2120 65 267. * 2 2220 140 0 * 3 2320 215 i * 5 0020 290 0.
1 2140 66 263. % 2 2240 147 0 ® 3 2340 216 0. * 5 0040 291 0.
1 2200 67 258. = 2 2300 142 0 * 4 0000 217 0. * 5 0100 292 0.
1 2220 68 291. 2 2 2320 143 0 * 4 0020 218 0. * 5 0120 293 0.
1 2240 69 245.  * 2 2340 144 0 N 4 0040 219 0. * 5 0140 294 0.
1 2300 70 239. * 3 0000 145 0 ¥ 4 0100 220 0. * 5 0200 295 0.
1 2320 7 233 - 3 0020 146 0 * 4 0120 221 0. N 5 0220 296 0.
1 2340 72 22¢ * 5 0040 147 0 * 4 0140 222 0. = 5 0240 297 0.
2 0000 73 221. * 3 0100 148 0 = 4 0200 223 0. % 5 0300 298 0.
2 0020 74 211. * 3 0120 149 0 x 4 0220 224 0. * 5 0320 299 0.
2 0040 75 196. = 3 0140 150 0 * 4 0240 225 0. * 5 0340 300 0.
* * *x

*********************************************************************************************xx~k**~x***x*********x**************x***

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
1850. 13.67 (CFS) 965. 335. 112. 81.
(INCHES) .482 .669 .669 .669
(AC-FT) 479. 664 . 664 . 664 .
CUMULATIVE AREA = 18.61 sQ MI

Kkk kkk Kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kxk kkk kkk Khkk Kkkk Kkkk kkk Kkk Kkkk KkA kkk Akk kkk Kkk kkk kkk XKk kkk kkk

Jed kK k ok ok ok kkkkkk

* *
236 KK * ROABC *
* *
J % %k K K ok Kk ok Kk ke k ok ok
ROUTE TOTAL FLOW FROM WEST OF PRICE ROAD THROUGH REGIONAL BASIN B
MAX PUMPING RATE OF 150 cfs OUTFLOW TO BASIN H AT PRICE/PECOS (1390x995)
239 Ko OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA




240 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
241 sV STORAGE .0 1.6 3.3 30.3 533.0 638.6
242 SE ELEVATION 24.20 24.30 24 .40 26.20 50.20 54.20
243 SQ DISCHARGE 0. 60. 150. 150. 150. 150.

* Kk %k

***********************************************************************************************************************************

HYDROGRAPH AT STATION ROABC

******************************************************************************************x***xkx**xx**x**********x*xx********xxk*x

* J

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE

* *
1 0000 1 0. .0 24:.2.% "2 0920 101 150. 399.3 43.8* 3 1840 201 s .0 264.2
1 0020 2 0. 0 26.2 % 2 0940 102 150. 3952 43.6:% 3 1900 202 0. .0 24.2
1 0040 3 0. 0 24,2 % 2 1000 103 150. 391.1 43.4 * 3 1920 203 0. .0 26.2
1 0100 4 0. .0 24.2 % 2 1020 104 150. 387.0 43.2 ¥ 3 1940 204 0. .0 24.2
1 0120 5 0. .0 2.2 * 2 1040 105 150. 382.9 43.0 * 3 2000 205 0. .0 24.2
1 0140 6 0. .0 242 * |2 1100 106 150. 378.8 42.8 * 3 2020 206 0. .0 24.2
1 0200 7 0. .0 262 * 2 1120 107 150. 374.7 42.6 * 3 2040 207 0. -0 24.2
1 0220 8 0. .0 26.2 * 2 1140 108 150. 370.6 42.4 * 3 2100 208 0. .0 24.2
1 0240 9 0. .0 2.2 * 2 1200 109 150. 366.5 42.3 % '3 2120 209 0. 0 24.2
1 0300 10 0. .0 26.2 * 2 1220 110 150. 362.4 42.1 * 3 2140 210 0. .0 24.2
1 0320 11 0. .0 2.2 * 2 1240 111 150. 358.3 41,9 * 3 2200 211 0. .0 24.2
1 0340 12 0. .0 24.2% 2 1300 112 150. 354.2 41.7 * 3 2220 212 0. .0 264.2
1 0400 13 0. .0 24.2 % 2 1320 113 150. 350.1 41.5 * 3 2240 213 0. .0 24.2
1 0420 14 0. .0 26.2 * 2 1340 114 150. 345.9 41.3* 3 2300 214 0. .0 24.2
1 0440 15 0. .0 26.2 * 2 1400 115 150. 341.8 4.0, %15 2320 215 0. .0 264.2
1 0500 16 0. .0 262 * 2 1420 116 150. 337.7 40.9 * 3 2340 216 0. .0 24.2
1 0520 17 0. .0 24,2 * 2 1440 117 150. 333.6 40.7 * 4 0000 217 08 .0 24.2
1 0540 18 0. .0 2.2 2 1500 118 150. 329.5 40.5 * 4 0020 218 0. .0 24.2
1 0600 19 0. .0 24.2 > 2 1520 119 150. 325.3 40.3 * 4 0040 219 0. .0 24.2
1 0620 20 0. .0 24.2 * 2 1540 120 150. 321.2 40.1 % 4 0100 220 Ok .0 4.2
1 0640 21 0. .0 2622 % 2 1600 121 150, 317.1 39.9 * 4 0120 221 0. .0 24.2
1 0700 22 0. .0 26.2 * 2 1620 122 1305 3150 39.7 * 4 0140 222 0. .0 24.2
1 0720 23 0. .0 242 % 2 1640 123 150. 308.8 39.5 % 4 0200 223 0. .0 24.2
1 0740 24 0. .0 262 % 2 1700 124 150. 304.7 39.3 % 4 0220 224 0. .0 24.2
1 0800 25 0. .0 26.2 * 2 1720 125 150. 300.6 39.1 * 4 0240 225 0. .0 24.2
1 0820 26 0. .0 26.2 * 2 1740 126 150. 296.4 38.9 = 4 0300 226 0L .0 24.2
1 0840 27 0. .0 26,2 ¥ 2 1800 127 150. 2923 38.7 * 4 0320 227 0. .0 24.2
1 0900 28 0. .0 26.2 % 2 1820 128 150. 288.2 38.5 * 4 0340 228 0. .0 264.2
1 0920 29 0. .0 24.2 * 2 1840 129 150. 284 .1 38.3 * 4 0400 229 0. .0 24.2
1 0940 30 0. .0 26.2 * 2 1900 130 150. 279.9 38.1 * 4 0420 230 0. <0 24.2
1 1000 31 0. .0 24.2 * 2 1920 131 150 275.8 37.9 * 4 0440 231 0. .0 24.2
1 1020 32 1. .0 24,2 % 2 1940 132 150. 271.7 377 * 4 0500 232 0. .0 24.2
1 1040 33 1. .0 26.2 * 2 2000 133 150. 267.5 37.5 * 4 0520 233 0. .0 26.2
1 1100 34 2s 1 26.2 * 2 2020 134 150. 263.4 37.3 % 4 0540 234 0. .0 24.2
1 1120 35 3 ol 24.2 * 2 2040 135 150. 259.3 37.1 % 4 0600 235 0. .0 24.2
1 1140 36 19 %] 26.2 * 2 2100 136 150. 255.2 36.9* % 0620 236 0. .0 26.2
1 1200 37 41 11 24.3:% 2 2120 137 150. 251.0 36.7* & 0640 237 0. .0 24.2
1 1220 38 150. 8.6 24.8 * 2 2140 138 150. 246.9 36.5 * 4 0700 238 0. .0 24.2
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2 0840 99 150. 407.4 44.2 * 3 1800 199 S -5 24.20% 75 0320 299 0. .0 24.2
2 0900 100 150. 403.3 44.0 * 3 1820 200 3. = 24,2 * 5 0340 300 0. .0 24.2
* *

****************************************************************************************************k*****************************x

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
150. 12.33 (CFS) 150. 150. 112. 81.
(INCHES) .075 .300 .669 .669
(AC-FT) 74, 298. 664 . 664 .

PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 99.67-HR
474, 25:35 468. 416. 204. 147.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 99.67-HR
47.39 25.33 47.09 44 .62 34.34 3153

CUMULATIVE AREA = 18.61 sQ MI

Kkk kkk kkk Kkk kkk Kkk Kkk Kkk kkk kkk kkk kkk kkk kkk dokk Kkk Kkk kkk kkk kkk kkk kkk KAk KkhkKk kkk Kkk Kkhkk KAk Kkkk hkk kkk Kkk kkk

% d vk k ok kkkk Kk kK
* *
245 KK * ADJB  *
* *
%k de Kk Kk ek kK k ok kK
ADJUST REGIONAL BASIN B HYDROGRAPH for REDUCTION IN PEAK PUMPING AT MAX
SUBTRACT OUT THE ORDINATES ADDED INTO BASIN B IN ADJPKB ABOVE. THIS
WILL ADJUST THE OUTFLOW HYDROGRAPH TO ACCOUNT FOR PEAK OUTFLOW
REDUCTION DUE TO THE CARRIAGE LANE OUTFALL CAPACITY DURING THE
PEAK FLOWS CONDITIONS.
244 1IN TIME DATA FOR INPUT TIME SERIES
JXMIN 20 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

251 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
* KK
*kk * Kk Kk k * %k * kK
HYDROGRAPH AT STATION ADJB
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
0. +33 (CFS) 0. 0. 0. =3,
(INCHES) .000 .000 .000 -51.653
(AC-FT) 0. 0. 0. -28.




CUMULATIVE AREA = .01 sQ@ MI

Kkk kkk Kkk kkk kkk kkk kkk kkk hkk kkk kkk kkk Kkkk kkk kkk kkk kkk dkk kkk KAk Kkk KkX KkKk kkk kkk kkk Kkk kkk kkk kkk kKK KKKk KXk

% %k %k %k K %k K Kk k ok ok ok ok
* *
282 KK * CADJB *
* *
% % %k %k ok Kk ok ok ok ok ok ok ok
COMBINE BASIN ADJUSTMENT FLOWS TO BASIN E
THIS HYDROGRAPH IS SIMULAR TO WHAT ACTUAL REGULATED OUTFLOW
HYDROGRAPH WOULD LOOK LIKE FOR REGULATED OUTFLOW CONDITIONS.
286 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
287 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

* %%k

****************************************************************************************************x******************************

HYDROGRAPH AT STATION CADJB
SUM OF 2 HYDROGRAPHS

***********************************************************************************************************************************

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW  * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 0. * 2 0100 76 150. * 3 0200 151 150.  * 4 0300 226 0.
1 0020 2 0. * 2 0120 77 150. = 3 0220 152 150,  * 4 0320 227 0.
1 0040 3 0. * 2 0140 78 150, . % "3 0240 153 150.  * 4 0340 228 0.
1 0100 4 0. * 2 0200 79 150 ™ 3 0300 154 150.  * 4 0400 229 0.
1 0120 5 0. * 2 0220 80 150. * 3 0320 155 150.  * &4 0420 230 0.
1 0140 6 0. * 2 0240 81 150. * 3 0340 156 150.  * 4 0440 231 0.
1 0200 7 0. * 2 0300 82 150. * 3 0400 157 150. * b4 0500 232 0.
1 0220 8 0. = 2 0320 83 150 * 3 0420 158 150. * 4 0520 233 0.
1 0240 9 0. * 2 0340 84 150. * 3 0440 159 150. * 4 0540 234 0.
1 0300 10 0. x 2 0400 85 150. % 3 0500 160 150. %* 4 0600 235 0.
1 0320 11 0. L 2 0420 86 150. * 3 0520 161 150. * b4 0620 236 0.
1 0340 12 0. * 2 0440 87 150. * 3 0540 162 150.  * 4 0640 237 0.
1 0400 13 0. * 2 0500 88 150. * 3 0600 163 150. = 4 0700 238 0.
1 0420 14 0. * 2 0520 89 150. * 3 0620 164 150. & 4 0720 239 0.
1 0440 15 0. * 2 0540 90 150. * 3 0640 165 150.  * 4 0740 240 0.
1 0500 16 0. * 2 0600 91 150 * 5 0700 166 150, * b4 0800 241 0.
1 0520 17 0. * 2 0620 92 150. * 3 0720 167 150, * 4 0820 242 0.
1 0540 18 Ok "% .2 0640 93 150. * 3 0740 168 150.  * 4 0840 243 0.
1 0600 19 0. i 2 0700 94 150. * 3 0800 169 150. * 4 0900 244 0.
1 0620 20 0. * 2 0720 95 150. * 3 0820 170 150, * 4 0920 245 0.
1 0640 21 0. * 2 0740 96 150. * 3 0840 171 150.  * 4 0940 246 0.
1 0700 22 0% = * W2 0800 97 150. * 3 0900 172 150.  * 4 1000 247 0.
1 0720 23 0. * 2 0820 98 150. * 3 0920 173 150.  * 4 1020 248 0.
1 0740 24 g * 2 0840 99 150. * 3 0940 174 150,  * 4 1040 249 0.




I 1 0800 25 0. * 2 0900 100 150. = 3 1000 175 150. * 4 1100 250 0.
1 0820 26 0. d 2 0920 101 150.. * 3 1020 176 150. * b4 1120 251 0
1 0840 27 0. * 2 0940 102 150, * 3 1040 177 150. ® 4 1140 252 0.
l 1 0900 28 0. * 2 1000 103 150 * 3 1100 178 150. * 4 1200 253 0.
1 0920 29 0. * 2 1020 104 150.. * 3 1120 179 150. * . 1220 254 0.
1 0940 30 0.  * 2 1040 105 150.. . * 3 1140 180 150. * b4 1240 255 0.
l 1 1000 31 0. | 2 1100 106 150.. * 3 1200 181 150.0 | & 4 1300 256 0.
1 1020 32 1. = 2 1120 107 150, % 3 1220 182 150. * 4 1320 257 0.
1 1040 33 1. %* 2 1140 108 150. * 5 1240 183 150. * 4 1340 258 0.
1 1100 34 2. * 2 1200 109 150. * 5 1300 184 150. * A 1400 259 0.
l 1 1120 35 3 % 2 1220 110 150. * 3 1320 185 150. * b4 1420 260 0.
1 1140 36 19~ i 2 1240 11 150. , * 3 1340 186 150. i 4 1440 261 0.
1 1200 37 41. 2 1300 112 150 % 3 1400 187 150. * b4 1500 262 0.
l 1 1220 38 50. * 2 1320 113 150.. ¥ 3 1420 188 150. % 4 1520 263 0.
1 1240 39 50, * 2 1340 114 150, * 3 1440 189 150. ¥ 4 1540 264 0.
1 1300 40 50. % 2 1400 115 150. * 5 1500 190 150. & 4 1600 265 0.
I 1 1320 41 50: « * 2 1420 116 150. * 3 1520 191 150. N 4 1620 266 0.
1 1340 42 50, ¥ 2 1440 117 150. * 5 1540 192 150. ¥* 4 1640 267 0.
1 1400 43 50,0 ¥ 2 1500 118 190y - * 3 1600 193 150. - * 4 1700 268 0.
1 1420 (A 50. e 2 1520 119 150. * 3 1620 194 150 * 4 1720 269 0.
. 1 1440 45 S50. * 2 1540 120 150. * 3 1640 195 150. * 4 1740 270 0.
1 1500 46 50.. ¥ 2 1600 121 150. * 3 1700 196 150, = 4 1800 271 0.
1 1520 47 83. * 2 1620 122 150. * 3 1720 197 145. g 4 1820 272 0.
' 1 1540 48 117, * 2 1640 123 150, - * 3 1740 198 30. * 4 1840 273 0%
1 1600 49 150. %* 2 1700 124 150. * 3 1800 199 9k * 4 1900 274 0.
1 1620 50 150. * 2 1720 125 150. * 3 1820 200 5, i 4 1920 275 0.
1 1640 51 150. > 2 1740 126 150. * 3 1840 201 Tow 7% 4 1940 276 0.
. 1 1700 52 15051 % 2 1800 127 150, * 3 1900 202 a. * 4 2000 277 0.
1 1720 53 150.. * 2 1820 128 150. * 3 1920 203 0. * 4 2020 278 0.
1 1740 54 150.. * 2 1840 129 150. * 3 1940 204 0. * 4 2040 279 0.
' 1 1800 55 150. ts 2 1900 130 150. ' * 3 2000 205 0, 4 2100 280 0.
1 1820 56 150. = 2 1920 131 150, * 3 2020 206 0, | % 4 2120 281 0.
1 1840 57 150. * 2 1940 132 150,  * 3 2040 207 0. * 4 2140 282 0
l 1 1900 58 150. * 2 2000 133 150. * 3 2100 208 0. * 4 2200 283 0.
1 1920 59 150. * 2 2020 134 150. * 3 2120 209 0. % 4 2220 284 0.
1 1940 60 150. * 2 2040 135 150. * 3 2140 210 0. % - 2240 285 0.
1 2000 61 150. * 2 2100 136 150. * 3 2200 211 0. 3 4 2300 286 0.
l 1 2020 62 150., * 2 2120 137 150. = 3 2220 212 Q. * 4 2320 287 0.
1 2040 63 150, * 2 2140 138 150.  * 3 2240 213 0. i 4 2340 288 0.
1 2100 64 190, * 2 2200 139 150. * 3 2300 214 0. * 5 0000 289 0.
l 1 2120 65 150. . * 2 2220 140 150. * 3 2320 215 0. N 5 0020 290 0.
1 2140 66 150.. - * 2 2240 141 150. * 3 2340 216 0. = 5 0040 291 0.
1 2200 67 150, = * 2 2300 142 150, * 4 0000 217 0. * 5 0100 292 0.
' 1 2220 68 150. * 2 2320 143 150. * 4 0020 218 0. * 5 0120 293 0.
1 2240 69 150. * 2 2340 144 150. * 4 0040 219 0. & 5 0140 294 0.
1 2300 70 150. L 3 0000 145 150. * 4 0100 220 0. * 5 0200 295 0.
1 2320 71 150. % 3 0020 146 150, * 4 0120 221 0. N 5 0220 296 0.
l 1 2340 72 150. * 3 0040 147 150. * 4 0140 222 0. & 5 0240 297 0.
2 0000 73 150. * 3 0100 148 150. * 4 0200 223 0. * 5 0300 298 0.
2 0020 74 150. * 3 0120 149 150. * 4 0220 224 0. * 5 0320 299 0.
l 2 0040 75 150. * 3 0140 150 150. * 4 0240 225 0. & 5 0340 300 0.
* * *
%k % % o ok K K K T ks ok ks ok ok ks ok ok Sk sk ok ke ok ke s ok ok ok ok ok ok ks ok ok ke ok ok ke ke ok ok ok ok ok ok s ok ok ok ok ok ok ok ke ok ok ok ke ke ok ok ok ok ok K ok o ok ok ke ok ko ok KKk ok ok KK K K ok ok R ok kR K R R Kk ok ok kR K K Kk ok ok ok
I PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
150. 16.00 (CFS) 150. 150. 107. T
' (INCHES) .075 .300 .641 .641
(AC-FT) 74. 298. 637. 637.




CUMULATIVE AREA = 18.62 sSQ MI

Shkk kkk kkk Kkk Kkk kkk kkk kkk kkk kkk kkk hkk kkk kkk kkk kkk kkk kkk kkk kkk kkk xkk kkk kkk kkk AKX KKK Khkk kkk kxk KKK Kkk kXX

% % Je % Kk Kk kK ke ok ok ke
* *
289 KK * BASH *
* *
% % ¥ K %k ok Kk Kk kK ke kK
OFFSITE INFLOW INTO BASIN H AT PRICE AND PECOS INTERCHANGE FROM EAST
291 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
288 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 12 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
SUBBASIN RUNOFF DATA
292 BA SUBBASIN CHARACTERISTICS
TAREA 6.76 SUBBASIN AREA
* ¥k
* k Kk * % %k * dk * %k Kk * %Kk
HYDROGRAPH AT STATION BASH
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
753. 13.67 (CFS) 367. 284. 123. 89.
(INCHES) .505 1.561 2.032 2.032
(AC-FT) 182. 563. 733. 733.
CUMULATIVE AREA =  6.76 SQ MI

Kkk Khkk KAk Khkk khkk kkk khkk Kkk Kkk hkk kkk Khkk kkk kkhk kkk khkk khkk Kkkhkk kkk kkk kkk kkk KAk xkk KAk AhkKk KAkk kkk Kkk Khkk Khkk Xkk Xxx

e de Fe Kk F Kk Kk ok ok kk
* *
325 KK *  INTERC * HANGE INFLOW
* *
sk % Kk Kk ok Kk Kk ok k ke ok ok
ONSITE DRAINAGE/STORAGE ANALYSIS -50 YEAR 24 HOUR STORM
USE OUTFLOW HYDROGRAPH FROM THE PRICE/SANTAN INTERCHANGE
326 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES




JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

328 BA SUBBASIN CHARACTERISTICS
TAREA .16 SUBBASIN AREA
kK
Kk *xk *okk Kk kK

HYDROGRAPH AT STATION INTERC

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
200. 12.33 (CFS) 36. 10. S5 25
(INCHES) 2.066 2.324 2.324 2.324
(AC-FT) 18. 20. 20. 20.
CUMULATIVE AREA = .16 SQ MI

Kkk Kkk Kkk kkk kkk kkk kkk kkk hkk kkk Kkk Kkk kkk kkk hkk Kkk kkk hkk kkk hAkk hkk kkk kkk kkk Kkkk Akk khkk hkk hkk hkk kxk kokk kkk

% % % %k ok ke ok ke ok ok ok ok

* *
359 KK il CINTER * CHANGE

* *

KhKhKhkkkhkk kX kk kK

COMBINE ONSITE FLOWS TO BASIN H. USE ONSITE FROM PUMP STATION AT ELLIOT
361 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
* kK
* %k Kk * Kk * %Kk * %k * %k

HYDROGRAPH AT STATION CINTER

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
793 13.67 (CFS) 382. 291. 126. ok
(INCHES) .514 1.565 2.039 2.039
(AC-FT) 190. 577. 752. 752.
CUMULATIVE AREA = 6.92 sSQ MI

Kkk kkk kkk Kkk Kkkk Kkk Kkk kkk Khkk kkk kkk kkk hkk kkk kkk kkk kkk kkhkk kkhkk khkkk kkk Kkk Akk kkk kkk kkk kkk KKKk kkk kkk kkk kkk xkk

hkkhkkkkkkkkkk

* *



362 KK % CBASH *
* *
% Kk F kK de ok Kk kK kok
COMBINE PUMPOUT FROM BASIN B WITH INFLOW FROM EAST INTO BASIN H
BASIN OUTFLOW IS 88 FROM EAST BASIN AND 767 FROM OFFSITE
365 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*kk
* %k Kk * %%k %k k * %k dek Kk

HYDROGRAPH AT STATION CBASH

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
843. 13.67 (CFS) 505. 427. 233. 169.
(INCHES) .184 .622 1.020 1.020
(AC-FT) 251. 847. 1389. 1389.
CUMULATIVE AREA =  25.54 SQ MI

Kkk kkk Kkk kkk kkk kkk kkk kkk khkk kkk kkk kkk kkk kkk Kkk khkk *kk kkk khkk Kkk kkk Kkkk kkkx KXkk kkk Kkk kkk khkk kkk Kkkk kkk Kkk khkx

% %k %k %k kK ok ok ok ok ok ok ok
* *
367 KK * BASG *
* *
* % % % sk K Kk Kk ok k ke k
INFLOW INTO PRICE BASIN G FROM EAST
366 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 12 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

369 BA SUBBASIN CHARACTERISTICS
TAREA 4.37 SUBBASIN AREA
* K%k
Kk Kk *k*k * %k )k %k * k%
HYDROGRAPH AT STATION BASG
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
954. 14.00 (CFS) 341. 110. 37 27.
(INCHES) .725 .939 .940 .940
| (AC-FT) 169. 219. 219. 219.
CUMULATIVE AREA = 4.37 SQ MI



Khkk kkk Kkk KKK kkk kkk kkk kkk kkk kkk kkk kkk Kkk kkk kkk Kkk KKk Kkkk Kkk kkk Khkk kkk Kkkk xkk khkk kkk Kxk kkk kkk kkk kkk kkk Kxk

% % % Fe % % F ok Kk ok Kk ok ok
* *
401 KK * RBASG *
* *
% %k K Kk Kk Kk %k K kK kK
ROUTE OFFSITE FLOW INTO BASIN H FROM EAST OF REGIONAL BASIN G
48 INCH GRAVITY LINE OUTFLOW TO BASIN H
404 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

405 RS STORAGE ROUTING

NSTPS 1 NUMBER OF SUBREACHES

ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT

406 SV STORAGE .0 7 177.0 233.0
407 SE ELEVATION 67.30 67.40 83.30 87.30
408 sa DISCHARGE 0. 52. 52. 52.

* kK

**********************************************************************************************************************************X

HYDROGRAPH AT STATION RBASG

*************************i*********************************k***************k********************k**********************************

* *
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE
* *
1 0000 1 0. 0 . 67.3* 2 0920 101 52.  128.6 78.9 * 3 1840 201 0. .0 673
1 0020 2 0. 0 67.3* 2 0940 102 52. 127.2 78.8%* 3 1900 202 0. 0, 67:3
1 0040 3 0. 0 673 % 2 1000 103 52. 125.8 78.7* 3 1920 203 0. .0 67.3
1 0100 4 0. 0 673 % 2 1020 104 52. 126.3  78.5 * 3 1940 204 0. .0 67.3
1 0120 5 0. 0 67.3* 2 1040 105 52.  122.9  78.4 % 3 2000 205 B .0 67.3
1 0140 6 0. .0 67.3% 2 1100 106 52. 121.5  78.3 * 3 2020 206 0. .0 67.3
1 0200 7 0. B BT3E 2 1120 107 52. 120.0 @ 78.2% 3 2040 207 0. .0 67.3
1 0220 8 0. D BT3* 3 1140 108 52. 118.6 78.0 * 3 2100 208 0. .0 67.3
1 0240 9 0. 0 673 % 2 1200 109 52. 17.2  77.9* 3 2120 209 0. .0 67.3
1 0300 10 0. B BT % 2 1220 110 52.  115.8  77.8* 3 2140 210 0. .0 67.3
1 0320 M 0. 0 673 * 2 1240 111 52 1143 T1:6* 3 2200 211 0. .0 67.3
1 0340 12 0. .0 67.3%* 2 1300 112 52.  112.9  77.5* 3 2220 212 0. .0 67.3
1 0400 13 0. 0 67.3*% 2 1320 113 52.  1M1.5 774 % 3 2240 213 0. 0 613
1 0420 14 0. .0 67.3% 2 1340 114 52.  110.0 77.3 * 3 2300 214 0. .0 67.3
1 0440 15 0. D I * 2 1400 115 52.  108.6  77.1 * 3 2320 215 0. .0 67.3
1 0500 16 0. 0 673 % 2 1420 116 52. 107.2 77.0* 3 2340 216 0. .0 673
1 0520 17 0. 0 67.3% 2 1440 117 52.  105.8  76.9 * 4 0000 217 0. .0 67.3
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2 0140 78 52 155.9 81.4 * 3 1100 178 52. 18.4 69.0 * 4 2020 278 0. .0 67.3
2 0200 79 52. 155 .5 81.4 * 3 1120 179 52. 17.0 68.8 * 4 2040 279 0% <0 67.3
2 0220 80 52. 155.0 .3 * 3 1140 180 52. 15:5 68.7 * 4 2100 280 0. 0 67.3
2 0240 81 52: 1543 81.2 * 5 1200 181 52. 14.1 68.6 * 4 2120 281 0. .0 67.3
2 0300 82 52. 153.4 81.2% 3 1220 182 52 12.7 68.5 * 4 2140 282 0. .0 67.3
2 0320 83 52. 152.5 81.1 %3 1240 183 52. 11.2 68.3 * & 2200 283 0. .0 673
2 0340 84 52 151.4 81.0* 3 1300 184 52. 9.8 68.2 * & 2220 284 0 .0 67.3
2 0400 85 52. 1503 80.9 * 3 1320 185 52. 8.4 68.1 * 4 2240 285 0 .0 67.3
2 0420 86 52. 149.1 80.8 * 3 1340 186 52. 6.9 67.9 * 4 2300 286 0. .0 67.3
2 0440 87 52. 147.9 807 * 3 1400 187 52 5.5 67.8 * & 2320 287 0. .0 67.3
2 0500 88 52. 146.6 80.6:* 3 1420 188 52. 44l 67.7 * 4 2340 288 0. .0 67.3
2 0520 89 52. 145.3 80.4 * 3 1440 189 52. 2.6 67.6 * 5 0000 289 0. .0 67.3
2 0540 90 52 143.9 80.3 * 3 1500 190 52, 1.2 67.4 * 5 0020 290 0. .0 67.3
2 0600 91 52. " 142.6 80.2% 3 1520 191 15, .3 67.3.% 5 0040 291 0% .0 67.3
2 0620 92 52. 141.2 80.1 *- 3 1540 192 2 .0 67.5 * 5 0100 292 0. .0 67:3
2 0640 93 525 139..8 79.9* 3 1600 193 0. .0 67.3 * S 0120 293 0. .0 67.3
2 0700 94 52. 138.5 79.8 * 3 1620 194 0. .0 67.3 * 5 0140 294 0. .0 67.3
2 0720 95 52. 137.1 719.7°*% 3 1640 195 0. .0 67.3 % S 0200 295 0. .0 67.3
2 0740 96 52 135.7 79.6 * 3 1700 196 0 .0 67.3 % 5 0220 296 0. .0 67.3
2 0800 97 524 134.3 79.4 * 3 1720 197 0. .0 67.3 * 5 0240 297 0. .0 67.3
2 0820 98 D25 132.8 79.3.% 3 1740 198 0. .0 67.3 * 5 0300 298 0. .0 67.3
2 0840 99 52. 131.4 19:2n* 3 1800 199 0. .0 67.3 % 5 0320 299 0. .0 67.3
2 0900 100 52.. 130.0 79510 &3 1820 200 0 ) 67.3 % 5 0340 300 0. .0 67.3
* *

*********************************************************************************************************************************Xt

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
D¢ 12.67 (CFS) 52. 52. 37. 27.
(INCHES) «111 443 .940 .940
(AC-FT) 26. 103. 219 219.

PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE

(AC-FT) (HR) 6-HR 24-HR 72-HR 99.67-HR
156. 25.00 1555 138. 65. 47.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 99.67-HR
81.42 25.00 81.30 79.76 73.14 7152

CUMULATIVE AREA = 4.37 SQ MI

Kkk khkk Kxk kkk Kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk dkk kkk kkk kkk khhkk Kkk AkKk Kkk Kkkk Khkhkk Kkk khkk Kkk kkk Xxx

% % ok K e vk K ek Kk Kk ok kk

* *
409 KK * CBASG *
* *
*k ok kkkkkkkkkkk
COMBINE PUMPOUT FROM BASIN B AND INFLOW FROM EAST INTO BASIN H
AND BASIN G OUTFLOW.
412 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
ascAL 0. HYDROGRAPH PLOT SCALE




413 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
* k%
* KKk * k% * %k * kK * %k
HYDROGRAPH AT STATION CBASG
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
895. 13.67 (CFS) 557 . 479. 270. 195.
(INCHES) A3 .595 1.008 1.008
(AC-FT) 276. 949. 1608. 1608.
CUMULATIVE AREA = 29.91 sQ MI

Kkk kAkk Kkk Kkk kkk kkk kkk KAk KAk khkk kkk Kkk kkk KAk Akk kkk hAK KAk hAk kkk KAk kkx KAkw Kkk Khkk KKk KAk KAk AKXk Akk Khkk Xhk k*kx

% %k % %k Kk Kk k kK ok ok kok ok
* *
415 KK * ADJH  *

* *

% %Kk Kk Kk ok ok ok ok ok ok ok ok
ADJUST REGIONAL BASIN H VOLUME FOR REDUCTION IN PEAK PUMPING AT MAX HEAD
ADD IN HYDROGRAPH ORDINATES THAT CORRESPONDS TO THE PUMPING RATE
REDUCTIONS DURING THE PEAK FLOW PERIOD IN THE PRICE TUNNEL.
ADDING IN ORDINATES IS REQUIRED TO ACCOUNT FOR THE VOLUME OUTFLOW
REDUCTION WHEN THE RATE IN DECREASED. HEC-1 ONLY HAS THE ABLILTY
TO TURN ON AND OFF PUMPS FOR WATER SURFACE ELEVATIONS AND CANNOT
REDUCE PUMP FLOWS TO ACCOUNT FOR CHANGES IN THE DOWNSTREAM CAPACITIES.

414 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 20 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
SUBBASIN RUNOFF DATA
423 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
%* Kk
* Kk * Kk k * k% % %k * Kk k
HYDROGRAPH AT STATION ADJH
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
250. 12.67 (CFS) 127. 32 11k 8.
(INCHES) 117.924 117.924 117.924 117.924
(AC-FT) 63. 63. 63. 63.
CUMULATIVE AREA = .01 sQ MI



kkk Kkk kkk kkk Kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk Kkk Kkkk Kkk kkk kkk kkk KkAkk Xkk Kkk Kkk KkkX kkk kkk kkk KXk KAk *kk

% Kk Kk kK Kk Kk Kk ok k ok

* *
4564 KK * CADJH *

* *

% % K % %k Kk Kk Kk Kk ke k

COMBINE BASIN ADJUSTMENT FLOWS TO BASIN H
456 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

* kK

kK okk ok Kk ek * ok k

HYDROGRAPH AT STATION CADJH

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
1145. 15.67 (CFS) 657. 510, 281. 203.
(INCHES) .204 .634 1.047 1.047
(AC-FT) 326. 1012. 1671. 1671.
CUMULATIVE AREA = 29.92 sSQ MI

Kkk kkk kkk kkk kkk kkok kkk kkk kkk kkk kkk kkk hokk hkk dkdk Kkk Khkk Kkhkk kkk kkk kkk Kkkk kkk Kkkk khkk KAk kkk Khkkx kkk kkx *kKk KkKk Kkk

% % %k %k %k %k %k ok kK kK k ke
* *
457 KK L] RBASH *
* *
% % % %k %k kK sk kK ke ko
ROUTE TOTAL FLOW FROM WEST OF PRICE ROAD AND BASINS G AND H THROUGH
REGIONAL BASIN H. PUMPED OUTFLOW TO BASIN E AT 375 CFS.
460 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

461 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
462 sV STORAGE .0 2.1 4.2 6.3 8.3 10.6 11.9 2110.3 389.0 473.4



463 SE ELEVATION 52.40 52.60 52.70 52.85 53.035 53.20 53.30 68.40 78.40 82.40

464 SQ DISCHARGE 0. 75 150. 225. 300. 375. 375. 375, 3o 375%

* Kk %k

******************************************************************************k****************************************************

HYDROGRAPH AT STATION RBASH

***********************************************************************************************************************************

* *

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE

* *
1 0000 1 0. .0 524 * 2 0920 101 375. 285.3 72.6 * 3 1840 201 25. .7 52.5
1 0020 2 0. .0 52.4 * 2 0940 102 375. 284.5 72:5 * 3 1900 202 9. .3 52.4
1 0040 3 0. -0 524 * 2 1000 103 375 283.7 7255 *m's 1920 203 3. A 52.4
1 0100 4 0. .0 52.4 * 2 1020 104 375. 282.9 72.4 * 3 1940 204 1. 20 52.4
1 0120 5 0. .0 52.4 * 2 1040 105 375. 281.9 72.4 * 3 2000 205 0. .0 52.4
1 0140 6 0. .0 52.4 * 2 1100 106 375. 280.9 72.3 * 3 2020 206 0. .0 52.4
1 0200 7 0. .0 52.4 * 2 1120 107 375. 279.9 723 % 3 2040 207 0. .0 52.4
1 0220 8 0. .0 5254 *2 1140 108 375. 278.7 2.2 % 3 2100 208 0. <0 52.4
i 0240 9 0. .0 52.4 * 2 1200 109 3755 277.5 72.1* 3 2120 209 0. .0 52.4
1 0300 10 0. .0 52.4 * 2 1220 110 375 276.3 72:01* 3 2140 210 0. .0 52.4
1 0320 11 0. i 5254 2 1240 111 375 274.9 72.0 * 3 2200 211 0. .0 52.4
1 0340 12 0. .0 52.4 * 2 1300 112 375. 273.5 7179 * .3 2220 212 0. .0 52.4
1 0400 13 0. .0 52.4 * 2 1320 113 575 272.1 MN.8* 35 2240 213 0. <0 52.4
1 0420 14 0. .0 92.4 % 2 1340 114 375. 270.6 71.7* 3 2300 214 0. .0 52.4
1 0440 15 0. .0 52.4 * 2 1400 115 375. 269.1 71.7 * 3 2320 215 0. .0 52.4
1 0500 16 0. <0 5240 2 1420 116 375. 267.6 £1.6 % 3 2340 216 0. .0 52.4
1 0520 17 0. .0 52.4 * 2 1440 117 375. 266.1 71.5 % 4 0000 217 0. .0 52.4
1 0540 18 0. .0 524 * 2 1500 118 375, 264.5 7.6 x4 0020 218 0. .0 52.4
1 0600 19 0. .0 52.4 * 2 1520 119 575 263.0 71.3 % 4 0040 219 0. .0 52.4
1 0620 20 0. .0 52.4 % 2 1540 120 375.. 261.5 71.2 % & 0100 220 0. -0 52.4
1 0640 21 0. .0 52.4 * 2 1600 121 375. 260.0 71.1 * 4 0120 221 0. .0 52.4
1 0700 22 0. .0 52.4 * 2 1620 122 375. 258.4 71.1 % 4 0140 222 0. .0 52.4
1 0720 23 0. .0 52.4 * 2 1640 123 375. 256.9 71.0 * &4 0200 223 0 .0 52.4
1 0740 24 0. .0 52.4 * 2 1700 124 375. 255.4 70.9 * 4 0220 224 0. .0 52.4
1 0800 25 0. .0 52:4% 2 1720 125 375 253.8 70.8 * 4 0240 225 0. .0 52.4
1 0820 26 0. .0 52.4 * 2 1740 126 375. 252.3 70.7 * 4 0300 226 0. .0 52.4
1 0840 27 0. .0 52.4 * 2 1800 127 375. 250.7 70.6 * 4 0320 227 0. .0 52.4
1 0900 28 0. .0 52.4.* 2 1820 128 375, 249.2 70.5 * 4 0340 228 0. .0 52.4
1 0920 29 0. .0 52.4 * 2 1840 129 375. 247.6 70.4 * 4 0400 229 0. .0 52.4
1 0940 30 0. .0 52.4. % 2 1900 130 375, 246.1 70.4 * 4 0420 230 0. .0 52.4
1 1000 31 0. .0 52.4 * 2 1920 131 575. 244.5 70.3 * 4 0440 231 0. .0 52.4
1 1020 32 1 .0 52.4 * 2 1940 132 375. 242.9 70.27% & 0500 232 0. <0 52.4
1 1040 33 2. 3 524 % 2 2000 133 375. 241.4 70.1 * 4 0520 233 0. .0 52.4
1 1100 34 3. 1 52.4 * 2 2020 134 375. 239.8 70.0 * 4 0540 234 0. .0 52.4
1 1120 35 18. 2 52.4 * 2 2040 135 375 238.2 69.9 * 4 0600 235 0. .0 52.4
1 1140 36 31 .9 5225 % 2 2100 136 375. 236.7 69.8 * 4 0620 236 0. .0 52.4
1 1200 37 79 2.2 52.6 * 2 2120 137 3755 23551 69.7 * 4 0640 237 0. .0 52.4
1 1220 38 2. 59 528 *.2 2140 138 375. 253.5 69.6 * 4 0700 238 g. .0 52.4
1 1240 39 375. 13:3 53.4 * 2 2200 139 375. 231.9 69.6 * 4 0720 239 0. .0 52.4
1 1300 40 375. 23.7 54.2 * 2 2220 140 375. 230.3 69.5 * 4 0740 240 0. .0 52.4
1 1320 41 375. 37.8 55.3 * 2 2240 141 375. 228.7 69.4 * 4 0800 241 0. .0 52.4
1 1340 42 375 572 56.7 * 2 2300 142 375 227.1 69.3 * 4 0820 242 0. .0 52.4
1 1400 43 375. 76.4 58.2 * 2 2320 143 375 2255 69:2 * 4 0840 243 0. .0 52.4




' 1 1420 44 505 92.2 59:4: % 2 2340 144 375's 223.9 69.1 * 4 0900 244 0. <0 52.4
1 1440 45 375. 105.6 60.4 * 3 0000 145 375, 2223 69.0 * 4 0920 245 0. .0 52.4
1 1500 46 375 117.0 61..3; % 15 0020 146 375. 220.7 68.9 * 4 0940 246 0. .0 52.4
l 1 1520 47 375. 125.7 61.9 * 3 0040 147 375. 219.0 68.8 * 4 1000 247 0. .0 52.4
1 1540 48 375. 131.9 62.4 * 3 0100 148 375 216.6 68.7 * 4 1020 248 0. .0 52.4
1 1600 49 375. 135..7 62.7% 3 0120 149 375. 213.4 68.5 * 4 1040 249 0. -0 52.4
I 1 1620 50 375 138.2 62.9:*% 3 0140 150 375. 210.2 68.3 * 4 1100 250 0. .0 52.4
1 1640 51 579 139.9 63.0 * 3 0200 151 375. 207.0 68.1 * 4 1120 251 0. .0 52.4
1 1700 52 375. 141.2 65:1 * %3 0220 152 375 203.8 67.8 * 4 1140 252 0. .0 52.4
1 1720 53 375. 141.9 65.1 % 5 0240 153 59 200.6 67.6 * 4 1200 253 0. .0 52.4
l 1 1740 54 575 143.1 63.2* 3 0300 154 375. 197.4 67.3 * 4 1220 254 0. .0 52.4
1 1800 55 35 145.2 63.4 % 3 0320 155 375 1941 67.1 * 4 1240 255 0. .0 52.4
1 1820 56 375. 147.8 63:6/% 3 0340 156 375 190.9 66.9 * 4 1300 256 0. .0 52.4
I 1 1840 57 375. 150.6 63.8 * 3 0400 157 375. 187.6 66.6 * & 1320 257 0. .0 52.4
1 1900 58 575 153.7 64.0 * 3 0420 158 375. 184 .4 66.4 * 4 1340 258 0. .0 52.4
1 1920 59 579 157.1 64:3 * 3 0440 159 375. 181.1 66.1 * 4 1400 259 0. .0 52.4
' 1 1940 60 375« 160.6 64.6 * 3 0500 160 375. 177.8 65.9 * 4 14620 260 0. .0 52.4
1 2000 61 375 164.2 64.8'* 3 0520 161 375. 174.5 65.6 * 4 1440 261 0. J0 52.4
1 2020 62 375« 167.9 6551 * 3 0540 162 375. 171.2 65.4 * 4 1500 262 0: .0 52.4
1 2040 63 375 171.8 65.4 * 3 0600 163 375. 167.9 651 *5G 1520 263 0. .0 52.4
. 1 2100 64 375. 176.0 65.7* 3 0620 164 575 164.5 64.9 * &4 1540 264 0. .0 52.4
1 2120 65 575.. 180.3 66.1 * 3 0640 165 375. 161.2 64.6 * 4 1600 265 0. .0 52.4
1 2140 66 3755 185.0 66.4 * 3 0700 166 375. 157.9 b4.4 * 4 1620 266 0. .0 52.4
l 1 2200 67 375 189.8 66.8 * 3 0720 167 375. 154.5 64.1 * 4 1640 267 0. .0 52.4
1 2220 68 375 194.8 672 2.3 0740 168 375 151.1 63.8 * 4 1700 268 0. .0 52.4
i 2240 69 375, 200.0 67.5 % 3 0800 169 375. 147.8 63.6 * & 1720 269 0. .0 52.4
' 1 2300 70 375. 205.4 6.9 * .5 0820 170 375.. 144 .4 63.3 * &4 1740 270 0. .0 52.4
1 2320 7 375. 210.8 68.4 * 3 0840 171 375.. 141.0 63.1 * &4 1800 271 0 .0 52.4
1 2340 72 375 . 216.9 68.7 * 3 0900 172 375. 137.6 62.8 * 4 1820 272 0. .0 52.4
2 0000 73 375. 223.0 6%:1'* 3 0920 173 375 134.2 62.6 * 4 1840 273 0. .0 52.4
l 2 0020 74 375. 228.5 69.4 * 3 0940 174 505 130.8 62.3 * 4 1900 274 0. .0 52.4
2 0040 75 375 234.1 69.7 * 3 1000 175 375. 127.3 62.0 * 4 1920 275 0. .0 52.4
2 0100 76 375 239.4 70.0 * 3 1020 176 375. 125.9 61.8 * 4 1940 276 0. .0 52.4
l 2 0120 77 375. 244 .5 70.3 ¥ 3 1040 177 375. 120.4 61.5 * 4 2000 277 Q. .0 52.4
2 0140 78 375. 249.3 0.5 % 3 1100 178 375 116.9 61.3 * 4 2020 278 0. .0 52.4
2 0200 79 375 - 253.9 70.8 * 3 1120 179 375. 113.4 61.0 * 4 2040 279 0. .0 52.4
2 0220 80 305 258.2 710 ¥. 3 1140 180 375 . 109.9 60.7 * 4 2100 280 0. 0 52.4
l 2 0240 81 375. 262.2 7.3 * 3 1200 181 375, 105.8 60.4 * 4 2120 281 0. .0 52.4
2 0300 82 375 . 266.0 71.5.* 3 1220 182 375. 101.0 60.1 * 4 2140 282 0. .0 52.4
2 0320 83 375. 269.5 Wl * 3 1240 183 375. 96.3 59.7 * 4 2200 283 0. 0 52.4
I 2 0340 84 39 272.8 M9® 3 1300 184 375 91.5 59.3 * 4 2220 284 0. .0 52.4
2 0400 85 375. 275.7 72.0-* 3 1320 185 375 86.7 59.0 * 4 2240 285 0. .0 52.4
2 0420 86 373 27855 @2.2* 3 1340 186 375. 82.0 58.6 * 4 2300 286 0. .0 52.4
I 2 0440 87 375 280.6 72.3 * '3 1400 187 375, .2 58.2 * 4 2320 287 0. .0 52.4
2 0500 88 375. 282.6 72.4 * 3 1420 188 375. 72.4 57.9 * 4 2340 288 0. .0 52.4
2 0520 89 375 284.2 2.5 %% 1440 189 375. 67.7 57:5% 5 0000 289 0. 0 52.4
2 0540 90 375 285.6 72.6 * 3 1500 190 375. 62.9 57.2% 5 0020 290 0. .0 52.4
l 2 0600 91 35+ 286.6 72.6 > 3 1520 191 375. 576 56.8 * 5 0040 291 0. .0 52.4
2 0620 92 575 287.4 2.0 % 3 1540 192 375. 51.7 56.3 * 5 0100 292 0. .0 52.4
2 0640 93 375. 287.9 2.0 * 3 1600 193 375. 45.5 59.8 * .5 0120 293 0. .0 52.4
l 2 0700 94 375 288.1 2.0 * 3 1620 194 375. 39.3 55.4 * 5 0140 294 0 .0 52.4
2 0720 95 354 288.1 2513 1640 195 375 33.1 54.9 % 5 0200 295 0. .0 52.4 |
2 0740 96 375. 287.9 20 * 3 1700 196 375. 26.9 54.4 * 5 0220 296 0. .0 52.4 }
l 2 0800 97 375 287.5 2.7% 3 1720 197 375. 20.6 450 % 5 0240 297 0. .0 52.4 |
2 0820 98 375. 287.1 f2.f ™. 3 1740 198 375 12.7 55.4 * 5 0300 298 0. .0 52.4
2 0840 99 373 286.5 72.6 * 3 1800 199 194. 5.4 52.8 * 5 0320 299 0. .0 52.4
. 2 0900 100 375 285.9 72.6.% '3 1820 200 70. 2.0 52.6 * ' 5 0340 300 0. .0 52.4
* *
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l PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
375. 12.67 (CFS) 375. 375. 281. 203.
l (INCHES) v 466 1.047 1.047
(AC-FT) 186. 744 . 1671. 1671.
' PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 99.67-HR
288. 31.33 286. 262. 143. 103.
l PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 99.67-HR
l 72.if2 31.33 72.59 71.25 62.90 59.98
CUMULATIVE AREA = 29.92 saQ MI
' Kokk Kkk kkk ok Kok Ak kkk kkk Ak kkk kokok kokk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk khak kkok kokok Kkk kkk Hhkk kkk kkk Kkk kkk kkx
K d KKk kK Kk kkkkKk
l * *
466 KK * ADJVH  *
* *
% % % %k Kk Kk Kk kK k ke ok
ADJUST REGIONAL BASIN H HYDROGRAPH for REDUCTION IN PEAK PUMPING AT MAX
SUBTRACT OUT THE ORDINATES ADDED INTO BASIN H IN ADJH ABOVE. THIS
WILL ADJUST THE OUTFLOW HYDROGRAPH TO ACCOUNT FOR PEAK OUTFLOW
' REDUCTION DUE TO THE CARRIAGE LANE OUTFALL CAPACITY DURING THE
PEAK FLOWS CONDITIONS.
' 472 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
' QSCAL 0. HYDROGRAPH PLOT SCALE
465 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 20 TIME INTERVAL IN MINUTES
' JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME
l SUBBASIN RUNOFF DATA
473 BA SUBBASIN CHARACTERISTICS
l TAREA .01 SUBBASIN AREA
* Kk Kk
l * KKk * %k * Kk Kk * %k * Kk Kk
HYDROGRAPH AT STATION ADJVH
' PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
0. .33 (CFS) 0. 0. 0. -8.
(INCHES) .000 .000 .000 -116.632
(AC-FT) 0. 0. 0. -62.




CUMULATIVE AREA = .01 sQ MI

Kkk kkk Khkk Kkk khkk khkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk kkk kkk kkk kkk kxk kkk kkk kkk Kkxk kkk kkk kxk Kxk Kk¥

% % % % %k K %k Kk Kk %k Kk Kk ok ok
* *
504 KK * CADJH *
* *
% % % % %k K % ok Kk Kk ko ke
COMBINE BASIN ADJUSTMENT FLOWS TO BASIN H
506 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
ascAL 0. HYDROGRAPH PLOT SCALE
507 HC HYDROGRAPH COMBINATION
| 1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

Kk Kk

***********************************************************************************************************************************

HYDROGRAPH AT STATION CADJH
SUM OF 2 HYDROGRAPHS

*********************************************************************************************Axk***********************************

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 B % B 0100 76 375. * 3 0200 151 375. % 4 0300 226 0.
1 0020 2 0. * 2 0120 77 575. . * '3 0220 152 375. % 4 0320 227 0.
1 0040 3 0 N 2 0140 78 375.  * 3 0240 153 3r5.  * b 0340 228 0.
1 0100 4 0s  *®. 2 0200 79 375. % 3 0300 154 375. % 4 0400 229 0.
1 0120 5 0 * 2 0220 80 375, * 3 0320 155 35, 1 4 0420 230 0.
1 0140 6 0 * 2 0240 81 375. * 3 0340 156 Bifo., * 4 0440 231 0.
1 0200 7 0. * 2 0300 82 375. * 3 0400 157 375. * 4 0500 232 0.
1 0220 8 0 ® 2 0320 83 375, * 3 0420 158 375, . ¥ & 0520 233 0.
1 0240 9 0 ¥ 2 0340 84 3r5. * 3 0440 159 875, % b4 0540 234 0.
1 0300 10 0 N 2 0400 85 305: * 3 0500 160 375 ¥ 4 0600 235 0.
1 0320 11 b. *® 2 0420 86 37%5. * 3 0520 161 375. * & 0620 236 0.
1 0340 12 0. * 2 0440 87 375. * 3 0540 162 375. * 4 0640 237 0.
1 0400 13 0. * 2 0500 88 375. * 3 0600 163 375. % 4 0700 238 0.
1 0420 14 0 * 2 0520 &9 3r5. * 3 0620 164 375, ¥ 4 0720 239 0.
1 0440 15 0 * 2 0540 90 5. ¥ 3 0640 165 375+ * 4 0740 240 0.
1 0500 16 0 * 2 0600 91 375. * 3 0700 166 375 ® 4 0800 241 0.
1 0520 17 0 i 2 0620 92 3fos * S 0720 167 375 * 4 0820 242 0.
1 0540 18 0 * 2 0640 93 305, * 5 0740 168 375 * 4 0840 243 0.
1 0600 19 Ba ® - 2 0700 94 375. * 3 0800 169 375. * 4 0900 244 0.
1 0620 20 Bl .o 0720 95 375. * 3 0820 170 375. * 4 0920 245 0.
1 0640 21 0 Gl 2 0740 96 5655 ¥ 3 0840 171 375. * 4 0940 246 0.
1 0700 22 o 2 0800 97 375. * 3 0900 172 375. * 4 1000 247 0.
1 0720 23 A 0820 98 3%, =B 0920 173 375. x4 1020 248 0.
1 0740 24 0 5 2 0840 99 50 * 3 0940 174 375 % 4 1040 249 0.
1 0800 25 Dy, « ™ 2 0900 100 575. ® 3 1000 175 375, % 4 1100 250 0.
1 0820 26 0. * 2 0920 101 B7S. % 3 1020 176 375. % & 1120 251 0.




' 1 0840 27 0. * 2 0940 102 375. * 3 10640 177 375, *® 4 1140 252 0.
1 0900 28 0. * 2 1000 103 375 ™ 3 1100 178 375. * 4 1200 253 0.
1 0920 29 0: . * 2 1020 104 3if5. * 3 1120 179 375, * 4 1220 254 0.
l 1 0940 30 0 e 2 1040 105 375. * 3 1140 180 375k * 4 1240 255 0.
1 1000 31 0. 2 1100 106 375. * 3 1200 181 375 4 1300 256 0.
1 1020 32 1. * 2 1120 107 375. * 3 1220 182 375. * 4 1320 257 0.
' 1 1040 33 2. i 2 1140 108 375 % 5 1240 183 375.. * 4 1340 258 0.
1 1100 34 Bk 2 1200 109 375.. * 3 1300 184 375. ¥ 4 1400 259 0.
1 1120 35 18. %* 2 1220 110 375. * 3 1320 185 S5 * 4 1420 260 0.
1 1140 36 3. x 2 1240 111 375 * 3 1340 186 3734 g 4 1440 261 0.
| 1 1200 37 79, > 2 1300 112 375. * 3 1400 187 375. @ * 4 1500 262 0.
1 1220 38 178. * 2 1320 113 375. ~ % 3 1420 188 375. * 4 1520 263 0.
1 1240 39 125, % 2 1340 114 375. * 3 1440 189 375, ¥ A 1540 264 0.
l 1 1300 40 125. * 2 1400 115 375. * 3 1500 190 375 L 4 1600 265 0%
1 1320 41 125. * 2 1420 116 375: * 3 1520 19N 375, % A 1620 266 0.
1 1340 42 125« * 2 1440 117 375. * 3 1540 192 375. * 4 1640 267 0.
l 1 1400 43 125 * 2 1500 118 375. - % 3 1600 193 375, 4 1700 268 0.
1 1420 44 125. x 2 1520 119 375 . * 3 1620 194 Sifios % 4 1720 269 0.
1 1440 45 125. . * 2 1540 120 375. * 3 1640 195 375, * b 1740 270 0.
1 1500 46 125. * 2 1600 121 375. 3 1700 196 375. % 4 1800 271 0.
l 1 1520 47 208. * 2 1620 122 Sro%. . 3 1720 197 375. * 4 1820 272 0.
1 1540 48 3. * 2 1640 123 375 « * 3 1740 198 375. * 4 1840 273 0.
1 1600 49 375, x 2 1700 124 375 * 3 1800 199 194 . * 4 1900 274 0.
' 1 1620 50 375. . 2 1720 125 3175. * 3 1820 200 70. x 4 1920 275 0.
1 1640 51 305wy - * 2 1740 126 375. ™ 3 1840 201 25. o 4 1940 276 0.
1 1700 52 375 % 2 1800 127 375. * 3 1900 202 9. * A 2000 277 0:
' 1 1720, 53 375 2 1820 128 375, * 3 1920 203 3 X 4 2020 278 0.
1 1740 54 375. * 2 1840 129 375 * 3 1940 204 1. = 4 2040 279 0.
1 1800 55 375 & 2 1900 130 375. * 3 2000 205 0. x 4 2100 280 0.
1 1820 56 375. | * 2 1920 131 375. ¥ 3 2020 206 0. * 4 2120 281 0.
I 1 1840 57 375. * 2 1940 132 3755 e 3 2040 207 0. 2 4 2140 282 0.
1 1900 58 375. i 2 2000 133 375. % 3 2100 208 0. ¥ 4 2200 283 0.
1 1920 59 375s"- * 2 2020 134 375.. * 3 2120 209 D, * 4 2220 284 0.
I 1 1940 60 3750 % 2 2040 135 375. * 3 2140 210 0. * A 2240 285 0.
1 2000 61 375. * 2 2100 136 375. iud 3 2200 211 0. * 4 2300 286 0.
1 2020 62 375. - % 2 2120 137 375: - * 3 2220 212 0, = " b4 2320 287 0.
1 2040 63 300 * 2 2140 138 375 % 3 2240 213 0. * A 2340 288 0.
l 1 2100 64 375. * 2 2200 139 375. * 3 2300 214 D, = 5 0000 289 0.
1 2120 65 375. 2 2220 140 375. * 3 2320 215 0. * 5 0020 290 0.
1 2140 66 375. * 2 2240 141 375, ¥ 3 2340 216 0. * 5 0040 291 0.
l 1 2200 67 375 " * 2 2300 142 3. > 4 0000 217 Qe ¥ 5 0100 292 0.
1 2220 68 375. ¥* 2 2320 143 375 %* 4 0020 218 0. % 5 0120 293 0.
1 2240 69 375. * 2 2340 144 305 N 4 0040 219 0. ¥ 5 0140 294 0.
l 1 2300 70 375. * 3 0000 145 375. * 4 0100 220 0. ¥ 5 0200 295 0.
1 2320 7 375. . % 3 0020 146 375, * 4 0120 221 0. * 5 0220 296 0.
1 2340 72 375. * 3 0040 147 375 B 4 0140 222 0. * 5 0240 297 0.
2 0000 73 375. B 3 0100 148 375 * 4 0200 223 0k * 5 0300 298 0.
l 2 0020 74 305 | *® 3 0120 149 375. 4 0220 224 0. * 5 0320 299 0.
2 0040 75 375 X 3 0140 150 375. * 4 0240 225 0. %* 5 0340 300 0.
* * *
l ********k*********************************************************************************-k*****************************k**********‘k*
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
I (CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
375. 16.00 (CFS) 375. 375. 270. 195.
(INCHES) 116 466 1.008 1.008
l (AC-FT) 186. 764 . 1609. 1609.
CUMULATIVE AREA = 29.93 sSQ MI




khkk kkk kkk

509 KK

511 KO

508 IN

512 BA

PEAK FLOW
(CFS)
136.

*kk Kkk kkk

544 KK

547 HC

dkk ke kkk kkk Kk kkk kkk kkdk dkk kkk kkk kkk Akk kkk kkk hkk kkk kkk kkk kkk kkk Kkk Khkk Kkk KhkKk kkk kkk Kkk kkk kkk

Je %k s %k Kk Kk kkkkKkkk
* *
* BASF *
* b

%k K Fe ok de Kk Kk Kk Kk ok

INFLOW INTO REGIONAL BASIN F FROM EAST

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

TIME DATA FOR INPUT TIME SERIES

JXMIN 5 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA 1.10 SUBBASIN AREA
* %k
* %k k * %k * %k * kK
HYDROGRAPH AT STATION BASF
TIME MAXIMUM AVERAGE FLOW
(HR) 6-HR 24-HR 72-HR 99.67-HR
12.67 (CFS) 48. 16. 5 4.
(INCHES) .402 .550 .550 .550
(AC-FT) 24. 52. 32. 32
CUMULATIVE AREA = 1.10 sQ MI

kkk kkk Kkk kkk kkk KAk kkk khkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk KAk KAk Kkk Kkkk kkk kkk kkk kkk kkk

s %k % ok vk Kk Kk ok ok okk

* *

* CBASF *

* *

% % %k Kk %k Kk Kk ok k ke ok ok ok ok
COMBINE PUMPOUT FROM BASIN H AND INFLOW FROM EAST INTO BASIN F
AT BASIN E. ASSUME NO ATTENUATION FROM BASIN F.

HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE




KKk * %% *kk * k% * %k

HYDROGRAPH AT STATION CBASF

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
400. 16.00 (CFS) 394. 381. 276. 199.
(INCHES) .118 457 =991 .991
(AC-FT) 196. 756. 1641. 1641.
CUMULATIVE AREA = 31.03 SQ MI

Kkk kkk Kkk Khkk kkk kkk kkk kkk kkk kkkx kkk kkk kkk kkk kkk Kkk KKk Khkk kkk kkk Kkk Kkk kkk Kkk kkk kkk Kkkk kkk Kkkk xk¥% *kk kkX KXk

% Je % % de ke ok de Kk ok kk ok ke

| * *
|
? 549 KK ¥® BASE *
* *
Hokkokkdk ok kKK kKK
OFFSITE INFLOW HYDROGRAPH INTO REGIONAL BASIN E FROM EAST
548 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 12 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

551 BA SUBBASIN CHARACTERISTICS
TAREA 6.33 SUBBASIN AREA
*kk
* kK * %k Kk * Kk k * Kk *k * %K
HYDROGRAPH AT STATION BASE
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
292, 15.00 (CFS) 179. 82. 32. 23
(INCHES) .263 479 529 .559
(AC-FT) 89. 162. 189. 189.
CUMULATIVE AREA = 6.33 SQ MI

Kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk khkk khkk kkk Kkk KKK kkk KKk AKXk kAK KAK KAk kkk Kkk kkk KAk KKK *KkKk KKK

% % % % %k ok ok Kk Kk ok ok ok kk
* *
583 KK * CBASE *
* *




*kdkkkkkkkkkkk
COMBINE PUMPOUT FROM BASIN H AND INFLOW FROM EAST INTO BASIN E AND
BASIN F OUTFLOW AT BASIN E.
586 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
* %k
* %k * %k * Kk Kk * %k K Je Kk ke

HYDROGRAPH AT STATION CBASE

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
624. 16.00 (CFS) 531. 444, 307. 222,
(INCHES) +132 RAY .918 .918
(AC-FT) 263. 881. 1830. 1830.
CUMULATIVE AREA = 37.36 sQ MI

kkk Kkk KRk kokk kokk okkdk kkk kkk kkk kokk kkk kkk kokok Kkdk Kkk kkk kokk kkk Kkkk Khkk kkk Kkkk kkk Khkk Akk KAk KKk hkk Kkk kkk Kxk KKK KKK

e e e s e ok ok ko ok ke ko ke
* *
588 KK *  WARNER *
¥ *
%k Kk Kk kK kK ok ok ok ok ok
ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
DRAINAGE AREA - CHANDLER TO WARNER ONSITE PUMP STATION -
PUMP STATION CAPACITY IS 200 CFS.
587 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

592 BA SUBBASIN CHARACTERISTICS
TAREA .13 SUBBASIN AREA
kK
* ok *kk ek ke *kk Kk

HYDROGRAPH AT STATION  WARNER

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
200. 1233 (CFS) 27. res 2. 2.
(INCHES) 1.907 2.066 2.066 2.066
(AC-FT) 13- 14. 14. 14.
CUMULATIVE AREA = .13 sQ MI




Kkk kkk kkk Kkk kkk khkk kkk kkk Kkk Kkk kkdk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk hkk kkk kkxk kkk Kkk Kkhkk Khkk KAKX KXk Kkkk kkk

S de ok ok ke ke ok ok ko ok ok
* *
623 KK g CWARNR *
* *
ek s e e e o ok ok ok ok ok ok
COMBINE PUMPOUT FROM ONSITE BASIN AT WARNER ROAD AND INFLOW TO BASIN E
625 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*kk
*kk *kk *kk *kok *kk

HYDROGRAPH AT STATION CWARNR

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
624 . 16.00 (CFS) 553 L46. 310. 224.
(INCHES) .132 442 <922 .922
(AC-FT) 264 . 884. 1844 . 1844 .
CUMULATIVE AREA =  37.49 SQ MI

Kk Kkk Kkk Khkk kkk kkk kkk kkk kkk kkk kkk khkk kkk kkk kkk kkk kkk khk *hkk Kkk Kkk kkk kkk kAkx kkk kkk hxkk Kkkk Kkk hkk kkk xhkk KkK

dkkkkkkkkkkkkk
* *
627 KK *  ELLIOT *
* *
% % % K d Kk Kk Kk kkk
ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
PUMP STATION CAPACITY IS 200 CFS.
DRAINAGE AREA - GUADELUPE TO ELLIOT ONSITE PUMP STATION
626 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

631 BA SUBBASIN CHARACTERISTICS
TAREA .16 SUBBASIN AREA
*kKk
KKk Hokk ko *okk ook

HYDROGRAPH AT STATION ELLIOT




PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
200. 12.33 (CFS) 49. 12. 4. 3.
(INCHES) 2.841 2.841 2.841 2.841
(AC-FT) 24. 24. 24, 24.
CUMULATIVE AREA = .16 sQ MI

Kkdk kAkk KAk kkk hhkk kkk Kkkk khkk Kkk Khkk Kkk Kkk kkk Akk kkk KAk Kkk kkk Kkk KAK KAk Khkk KKK KKK KKAK KKK KKK XKAK KAX AKKk KKK KKK XXX

AAKKKKKKKK KKK
* *
666 KK * CELIOT *
* *
e de ke FeFe de de e e kok kK
COMBINE ONSITE FLOWS TO BASIN E FROM PUMP STATION AT ELLIOT
668 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
% Kk
*okk *%k *kk kK *okok

HYDROGRAPH AT STATION CELIOT

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
784 . 12.67 (CFS) 536. 455. 314. 227.
(INCHES) .132 .450 .930 .930
(AC-FT) 266. 903. 1868. 1868.
CUMULATIVE AREA =  37.65 SQ MI

Kkk kkk Khkk dkokk kkk kkk Kkk Kkkk kkk kkk kkk kkk kkk Kkk Kkk Kkk kkk kkk Kokk kkk kkk kkk Akk KAk hAk kkk kkk *kKk Kkk kkk kkk hkk kkk

% % %k % e Kk ke kK kK okkok
* *
670 KK *  ADJPEK *
* *
% %k %k %k %k k %k Kk Kk ok ok kok
ADJUST REGIONAL BASIN E VOLUME FOR REDUCTION IN PEAK PUMPING AT MAX HEAD
ADD IN HYDROGRAPH ORDINATES THAT CORRESPONDS TO THE PUMPING RATE
REDUCTIONS DURING THE PEAK FLOW PERIOD IN THE PRICE TUNNEL.
ADDING IN ORDINATES IS REQUIRED TO ACCOUNT FOR THE VOLUME OUTFLOW
REDUCTION WHEN THE RATE IN DECREASED. HEC-1 ONLY HAS THE ABLILTY
TO TURN ON AND OFF PUMPS FOR WATER SURFACE ELEVATIONS AND CANNOT
REDUCE PUMP FLOWS TO ACCOUNT FOR CHANGES IN THE DOWNSTREAM CAPACITIES.
669 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 20 TIME INTERVAL IN MINUTES




JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

678 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
*kk
XK K *k Kk *kKk * %k * %k

HYDROGRAPH AT STATION ADJPEK

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
300. 12.67 (CFS) 157. 39. 13, 9.
(INCHES) 145.558 145.558 145.558 145.558
(AC-FT) 78. 78. 78. 78.
CUMULATIVE AREA = .01 sa MI

Kkk khkk Khkk Kkk kkk Kkkk kkk kkk kkk AKkk kkk kkk Akk kkk kkk kkk Kkk Kkk Khkk kkk kkk khkk (kK Akk XAk Kkkk Khkk kkk kxk Xkx kkk Kkk KKk

% % %k K KAk Kk kKK kk
* *
709 KK i CADJ *
* *
Kk khkkkkkkkkkkk
COMBINE BASIN ADJUSTMENT FLOWS TO BASIN E
711 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
* Kk Kk
* kK *kk *kk *Kk*k * Kk
HYDROGRAPH AT STATION CADJ
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
1084. 12.67 (CFS) 679. 495. 327. 236.
(INCHES) .168 .488 .969 .969
(AC-FT) 330 981. 1946. 1946.
CUMULATIVE AREA = 37.66 SQ MI

Kkk kkk kkk khkk hkk dkkk Kkk Kkk kkk kkk kkk hkk kkk kxk kkk kkx Khkk KAk kkk Khkk Kkkk Kkk Kkk kkk KAk khkk kkk Kkk kkk KAk kkk kkk Kkk

%k K %k Kk K %k ok kK ke ok ke ke

* *




712 KK * RBASE *
* *
* %k %k Kk Kk Kk k ok ok ok kK
ROUTE TOTAL FLOW FROM BASIN F AND EAST THROUGH REGIONAL BASIN E
MAX PUMPING RATE OF 450 CFS OUTFLOW TO CARRIAGE LANE OUTFALL (568X850)
715 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

716 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
717 sV STORAGE .0 .5 4.4 6.1 8.3 9.9 10.5 111..5 213.0 261.8
718 SE ELEVATION 57.20 57.60 58.00 58.30 58.70 59.00 59.10 73.20 83.20 87.20
719 sQ DISCHARGE 0. 75, 150. 225. 300. 375 . 50 450 450. 450
‘ * kK
*%% JARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 450.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

****************************************************************************************************************k**********i****kxx

HYDROGRAPH AT STATION RBASE

**********************************************************************************************************k********************xx*x

* *

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE

* *
1 0000 1 0. .0 57.2 * 2 0920 101 450. 110.9 731 *. 3 1840 201 112, 2.4 57.8
1 0020 2 0. .0 5.2 % 2 0940 102 450. 109.3 72.9 * 3 1900 202 66. <5 57.5
i 0040 3 0. .0 572 * 2 1000 103 450. 107.7 2.7 * 3 1920 203 0. .0 572
1 0100 4 0. .0 57.2* 2 1020 104 450. 106.1 2.5 * 3 1940 204 3. .0 572
1 0120 5 0. .0 57.2* 2 1040 105 450. 104.5 2.2 * 3 2000 205 0. .0 5.2
1 0140 6 0. .0 572 * 2 1100 106 450. 102.9 72.0 ** 3 2020 206 0. .0 57.2
1 0200 7 0. .0 5¢.2 % 2 1120 107 450. 101.3 71.8 * 3 2040 207 0. .0 57 .2
1 0220 8 0. .0 572 %2 1140 108 450. 99.7 .6 * 3 2100 208 0. .0 5732
1 0240 9 0. .0 57.2 * 2 1200 109 450. 98.1 71.3 % '3 2120 209 0. .0 57.2
1 0300 10 0. .0 2 ¥, 2 1220 110 450. 96.5 71.1* 3 2140 210 0% .0 57.2
1 0320 11 0. .0 572 % ¥ 1240 111 450. 94.9 70.9 % 3 2200 211 0 .0 57.2
1 0340 12 0. .0 57.2 * 2 1300 112 450. 93.2 70.7 * 3 2220 212 0. .0 57.2
1 0400 13 0. .0 Sl.2 ™ 2 1320 113 450. 91.6 70.4 * 3 2240 213 0. .0 5%.2
1 0420 14 0. .0 S5O« %_ 2 1340 114 450. 90.0 70.2 * 3 2300 214 0. .0 57.2
1 0440 15 0. .0 57.2°* 2 1400 115 450. 88.4 70.0 * 3 2320 215 0. .0 57.2
1 0500 16 0. .0 57.2 *. 2 1420 116 450. 86.8 69.7* 3 2340 216 0. .0 57.2
1 0520 17 0. .0 S57.2 % 2 1440 117 450. 85.1 69.5 * 4 0000 217 0. .0 572
1 0540 18 0. .0 S7.2:% 2 1500 118 450. 83.5 69.3 * 4 0020 218 0. .0 57.2
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2 0200 79 450. 142.2 162 * 3 1120 179 385. 10.0 59.0 * 4 2040 279 0. .0 57.2
2 0220 80 450. 141.5 76.2* 3 1140 180 385. 10.0 59.0 * 4 2100 280 0. .0 97 2
2 0240 81 450. 140.7 761 * 3 1200 181 379 9:9 59.0 * 4 2120 281 0. .0 572
2 0300 82 450. 139.6 76.0 * 3 1220 182 374. 9.9 59.0 * 4 2140 282 0. .0 512
2 0320 83 450. 138.5 75.9% 3 1240 183 375 9.9 59.0 * 4 2200 283 0. «0 57.2
2 0340 84 450. 137.2 5.0 3 1300 184 375. 9.9 59.0 * 4 2220 284 0. .0 57.2
2 0400 85 450. 135.8 Pe6™ . 3 1320 185 375. 9.9 59.0 * 4 2240 285 0. .0 57.2
2 0420 86 450. 134.4 75:5* 3 1340 186 375. 9.9 59.0 * ¢4 2300 286 0. .0 57.2
2 0440 87 450. 132.9 75:3:% 3 1400 187 375. 9.9 59.0 * 4 2320 287 0. .0 57.2
2 0500 88 450. 131.4 B.20* 3 1420 188 375. 9.9 59.0 * 4 2340 288 0. .0 o2
2 0520 89 450. 129.9 75.00* 3 1440 189 375. 9.9 59,0/ % 5 0000 289 0. .0 57.2
2 0540 90 450. 128.3 74.9 * 3 1500 190 375. 9.9 59.0 * 5 0020 290 0. .0 57.2
2 0600 91 450. 126.8 7o 00> 3 1520 191 375. 9.9 59.0"* 5 0040 291 0. .0 57.2
2 0620 92 450. 125.2 746.6 * 3 1540 192 375. 99 59:0 *. 5 0100 292 0. .0 572
2 0640 93 450. 123.6 76.4 * 3 1600 193 375 9.9 59.0 * 5 0120 293 0. .0 572
2 0700 94 450. 122.1 6.2 * 3 1620 194 375. 9.9 59.0 * 5 0140 294 0. .0 57.2
2 0720 95 450. 120.5 7.1 % 3 1640 195 375 9.9 59.0 * 5 0200 295 0. .0 S5if .2
2 0740 96 450. 118.9 ™9 * 3 1700 196 379 9.9 59.0 *' 5 0220 296 0. .0 5172
2 0800 97 450. 1173 73.8 * 3 1720 197 375. 9.9 59.0 * 5 0240 297 0. .0 5% 2
2 0820 98 450. 145:7 736 * 3 1740 198 375. 9.9 59:0 *= 5 0300 298 0. .0 57.2
2 0840 99 450. 114.1 73:5 * 3 1800 199 304. 8.4 58L 7.2 5 0320 299 0. .0 57.2
2 0900 100 450. 112.5 73.37% 3 1820 200 188. 5is3 58.2 * 5 0340 300 0. .0 57.2
* *

*****************************************************************************************************************************k*****

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
450. 12.67 (CFS) 450. 450. 327. 236.
(INCHES) 2141 NANA .969 .969
(AC-FT) 223. 893. 1946. 1946.

PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 99.67-HR
1644. 24 .67 142. 121 54. 39.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 99.67-HR
76.40 24 .67 76.16 73.96 64.82 62.71

CUMULATIVE AREA =  37.66 SQ MI

Kk kkk kkok Kkk kokk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Jkk kkk khkk hkk kkk kkk kkk Kkk Akk Kkkk kkk kkk Kkk hkxk khkk KAk KKkk Kkkxk

* % % K v ok Kk ok Kk kR Kk

* *
721 KK *  ADJOUT *
* *
% % ok K K K Kk kK koK ok
ADJUST REGIONAL BASIN E HYDROGRAPH for REDUCTION IN PEAK PUMPING AT MAX
SUBTRACT OUT THE ORDINATES ADDED INTO BASIN E IN ADJPEK ABOVE. THIS
WILL ADJUST THE OUTFLOW HYDROGRAPH TO ACCOUNT FOR PEAK OUTFLOW
REDUCTION DUE TO THE CARRIAGE LANE OUTFALL CAPACITY DURING THE
PEAK FLOWS CONDITIONS.
720 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 20 TIME INTERVAL IN MINUTES




JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

727 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
Kok
Kk Kk *kok *kk *kk

HYDROGRAPH AT STATION  ADJOUT

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
0. .55 (CFS) 0. 0. 0. s
(INCHES) .000 .000 .000 -145.558
(AC-FT) 0. 0. 0. -78.
CUMULATIVE AREA = .01 sa@ MI

Xkk Kkk KAk kkk Khkk kkk khkkx kkk kkk kkk kkk Kkk Kkk kkk kkk kkk kkk Kkk kkk kkk kkk kkk kkk Kkkk kkXk *kk KKKk Khkk kkk kkk Kkk Khkk xkk

* % K %k Kk Kk Kk kK Kk kK
* *
758 KK *  CADOUT *
* *
% % %k %k Kk Kk ok k ok k ok k ok
COMBINE BASIN ADJUSTMENT FLOWS FROM BASIN E
760 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
761 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

*************************************************************************************************k********************k***‘k**********

HYDROGRAPH AT STATION  CADOUT
SUM OF 2 HYDROGRAPHS

*******«x*************************************************************‘k***********************k****************t*******************x

* * )
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 s * .02 0100 76 450. * 3 0200 151 450.  * 4 0300 226 0.
1 0020 2 Ok k2 0120 77 450. * 3 0220 152 450. * 4 0320 227 0.
1 0040 3 Oigm % 2 0140 78 450. . * 3 0240 153 450. * b4 0340 228 0.
1 0100 4 0., * 2 0200 79 450. * 3 0300 154 450.  * 4 0400 229 0.
1 0120 D 0. * 2 0220 80 450. * 3 0320 155 450. % 4 0420 230 0.
1 0140 6 0. * 2 0240 81 450, * 3 0340 156 450. % 4 0440 231 0.
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1 2200 67 450. * 2 2300 142 450. * 4 0000 217 . * 5 0100 292 0.
1 2220 68 450. % 2 2320 143 450.  * 4 0020 218 0. * 5 0120 293 0.
1 2240 69 450.  * 2 2340 144 450.  * 4 0040 219 0. * 5 0140 294 0.
1 2300 70 450. * 3 0000 145 450. * 4 0100 220 0. * 5 0200 295 0.
1 2320 7 450, * 3 0020 146 450, * 4 0120 221 0. = 5 0220 296 0.
1 2340 72 450. * 3 0040 147 450. * 4 0140 222 0. & ™ 5 0240 297 0.
2 0000 73 450.  * 3 0100 148 450. ¥ 4 0200 223 0. * 5 0300 298 0.
2 0020 74 450.  * 3 0120 149 450, * 4 0220 224 0. > 5 0320 299 0.
2 0040 75 450. * 3 0140 150 450. * 4 0240 225 0 = I® 5 0340 300 0.
* * *

*******************‘k********‘k*********'k***********************************************‘k*****k**’xs’r*******‘k****‘k*********************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 99.67-HR
450. 16.00 (CFS) 450. 450. 314. 227.
(INCHES) <11 aas .930 .930
(AC-FT) 223. 893. 1868. 1868.
CUMULATIVE AREA =  37.67 SQ MI




i
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
' TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
l OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT OUTLTA 374. 13.33 142. [ 15. 1.83
I HYDROGRAPH AT OUTLTB 770 15.00 531. 197. 66. 13.81
2 COMBINED AT COMBAB 1115. 13.67 672. 241. 80. 15.64
' HYDROGRAPH AT OUTLTC 626. 13.67 217 68. 25. 2.74
| l 2 COMBINED AT COMABC 1741. 13.67 887. 309. 103. 18.38
|
HYDROGRAPH AT KYRENE 216. 12.33 26. 7. 2. 1
I 2 COMBINED AT CKYREN 1750. 13.67 902. 316. 105. 18.49
HYDROGRAPH AT MCCLIN 200. 12.33 16. 5. 2 14
' 2 COMBINED AT CMCCLI 1750. 13.67 912. 321. 107. 18.60
' HYDROGRAPH AT ADJPKB 100. 12.33 56. 14. 3 .01
2 COMBINED AT CADJB 1850. 13.67 965. 335 112. 18.61
l ROUTED TO ROABC 150. 12:33 150. 150. 112. 18.61 L7 .39 25.33
HYDROGRAPH AT ADJB 0. 33 0. 0. 0. .01
' 2 COMBINED AT CADJB 150. 16.00 150. 150. 107. 18.62
l HYDROGRAPH AT BASH 793 13.67 367. 284. 125. 6.76
HYDROGRAPH AT INTERC 200. 12.33 36. 10. 3. .16
l 2 COMBINED AT CINTER 793. 13.67 382 291. 126. 6..92
2 COMBINED AT CBASH 843. 13.67 505. 427. 233, 25.54
l HYDROGRAPH AT BASG 954. 14.00 341. 110. 3t 4.37
l ROUTED TO RBASG 52 12.67 52. 52. 37. 4.37 81.42 25.00
2 COMBINED AT CBASG 895. 13.67 557. 479. 270. 2991
' HYDROGRAPH AT ADJH 250. 12.67 127. 32. . .01
2 COMBINED AT CADJH 1145. 13.67 657. 510. 281. 2992
' ROUTED TO RBASH 375 12.67 375 . 375. 281. 29.92 {22 31.53
l HYDROGRAPH AT ADJVH 0. .33 0. 0. 0. .01
2 COMBINED AT CADJH 375. 16.00 375. 375. 270 29.93
il
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t will be a function of the sign

?-

Design of foundation and suppor

selected.

[
{

The sign controller cabinet is to be placed such that maintenance access is not

hampered. The sign controller is to be located such that the sign face can be

read from the sign controller to facilitate sign maintenance. A service vehicle

should be able to park in the immediate vicinity o

without blocking traffic.

f the sign and its controller

4, Required Conduit Runs:

e sign controller cabinet to the sign, electrical power
All underground conduit is to be

tal conduit. All

Conduit is to connect th
supply, and communications conduit.

Schedule 40 PVC. Any required risers are 1o be rigid me
t is to be buried to a minimum of 30 inches. The radius

f 18 inches. A 0.25 inch pull
nduit installation.

underground condui
of any bends in the conduit is to be a minimum 0

cord is to be provided in all conduits as part of the co

The conduit from the electrical power source (0 the sign controller cabinet is

to be 2-inches in diameter. The conduit from the communication trunk
conduit to the cabinet is to be 3-inches in diameter. Intermediate pull boxes
are to be located to provide a maximum run length of 500 feet between pull
boxes. Three 3-inch conduits are to run from the si
cabinet. A rigid metal conduit vertical riser is to be

structure foundation to the sign housing.

A . W

gn to the sign controller

provided from the sign

5.3.10 Drainage System

nter existing or proposed pump stations in the design section.

The designer may encou
g station for the pump station will inf

orm the central

A monitoring and reportin
tures of the pump

control center of pump failur
station with the control center, the designer is to provi

es. To interconnect the monitoring fea
de for the following elements:

1. Monitoring Equipment at Pump Station:
n existing pump station are to be use

t can provide standard pump station plans and

Existing sensors within a d if possible.

The Management Consultan

5.3-13

-)—--_-
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(

)

spe

D

cifications that incorporate the followi

drain pump station that the designer is to a

Feature

A. Water level to start
B. Pump Running
C. Engine failures

1) Oil pressure

2) Water temperature
3) Water flow (City water in Superchargers)

4) Overspeed (High Limit)
5) Crank failure
6) Low voltage

D. Pump failure

E. Fire detection

F. Gaseous fumes
1) Explosive fumes (High limit)
2) Explosive fumes (Low limit)
G. Security
H. Fuel level
(Percent filled between 10 and 80 percent
in increments of 10 percent)
I. Electric power failure

J. Communication failure

Conduit to controller:

When designing the cond
reasonably economic path
in the communication conduit system.
or low DC voltage cable may also route t

pavement crossings or |

The pump station en
station. The other end of the conduit is

the communications conduit system.

5.3-16

uit path, the designer is to selec

between the pump station and the nearest pull box

Conduit containing fiber optic cable

d of the conduit is to be terminat
to tie into th

ng monitoring sensors for a storm

dapt to his project.

No, of Sensors

| per station
| per station

6 per pump

| per pump
2 minimum

per station

1 per station
1 per station
1 per entry location

| per tank
| per station

1 per station

t the shortest

he communications cable through

ong runs to the pump station.

ed inside the pump

e nearest pullbox along




n between the pump house

Size: The conduit placed for the lateral ru
uit 2 inches in diameter to

and the pull box is to be rigid metal cond

accommodate a 25 twisted-pair shielded cable.

Due to the potential presence of

Explosion-proofing Conduit:
combustible gases in the pump house, an €
to be applied at the pump house end of the conduit. Threaded rigid

metal conduit with cap and sealer is to be employed to achieve the
explosion—prooﬁng. A 0.25 inch pull cord should be left in the conduit

e installation of the cable.

xplosion—proof treatment is

to facilitat

5.3-17



APPENDIX IV.B

Telemetry Locations for Price GEC Drainage System and Outer Loop Pump Station Locations




March 21, 1990

Mr. George E. Wallace, P.E.
Corridor Engineer

Urban Highways Section

Arizona Department of Transportation
205 S. 17th Ave., Rm. 216E
Phoenix, Arizona 85007

RE: Price Road GEC

l. Phase 1 (General Plan) [.ocations of Potential Telemetry [Locations on
Price/Santan Segments - "Preliminary”

2. Agua Fria/Pima Freeway Pump Station Locations (from DCCO), attached

Dear George:

" listing of potential locations which may require telemetry

Enclosed please find a "preliminar
| |
dentified sections of the Outer Loop [Freeways.

monitoring, ultimately, within the i

at their offices on January 24, 1990, your Steve

Martin requested HDR coordinale with DeLeuw Cather to obtain such a preliminary listing. This
data, by copy, then would be provided to Kimley/Horn for their information,use.and file. ‘The
listing will no doubt require subscquent updating and/or additions thereto. ‘The intent is to alert
Kimley/Horn of the various drainage elements which may require ultimate monitoring, so they
can plan to provide the proper infrastructure (conduit, pull boxes, etc.) to integrate such drainage
ay Management System (FMS). The attached list from
Deleuw Cather, dated 3-13-90 with copy to Ray Jordan and Rolly Simeon, appears to list only
pump station locations. We will be visiting with Stan Polasik to ascertain if there are additional
locations where monitoring may be appropriate on the Agua Fria/Pima Freeway segments.

As a result of a meeting with Kimley/Horn

monitoring requirements with the I'reew

Suite 205 Telephone
5353 N. 16th Street 602 264-0731
Phoenix, Arizona

85016-3226

HDR Engineering, Inc.




We will endeavor to keep the list updated periodically as better information is available and the

design advances.
Very Truly Yours,

HDR ENGINEERING, INC.

7.é. Lheait=

F.E. Heaston, P.E.
Project Manager

FEH/jm

et Ray Jordan w/attachment (ADOT)
Steve Martin w/attachment (ADOT)
Henry Wall (Kimley/Horn)
Jerry Zovne, HDR File




PRICE EXPRESSWAY (BASELINE RD. T0 PECOS RD.)
SANTAN FREEWAY (56TH ST. TO DOBSON RD.)

LOCATIONS OF POTENTIAL TELEMETRY MONITORING

GENERAL PLAN

NAME APPROX. LOCATION STA./OFFSET (a) REMARKS
1. CLO Head Structure East Side EFR, near 3164+00+,2007LT. Inlet Structure
Exist. Carriage Ln. Carriage Outfall
Detention Basin Sewer
2. Elliot Rd. Pump Sta. N.E. Quadrant of Price 3190+00+,250’LT. On-Site Pump Sta.
Expwy. & Elliot Rd.
3. Detention Basin "E" East Side Price Expwy. 3218+00+,200/LT. of f-Site Pump Sta.

So. of Conference Dr. Ext. Det. Basin "E"

N.E. Quadrant of Price 3242+00+,230"LT. On-Site Pump Sta.
ExpWwy. & Warner Rd.

4. Warner Rd. Pump Sta.

East Side Price Expwy. 3259+00+ to 327+00% Det. Basin "F"

(Highland St. to (Variesz 250LT.) (Gravity Drains North

to Det. Basin '@')
E

5. Detention Basin "F"

Calle Del Norte)

6. Detention Basin "G" East Side of Price Expwy. 2338+00+ to 3344+00+ Det. Basin "G"
(Approx. 700’-1300' North (Varies£275'LT.) (Gravity Drains South
of Chandler Blvd.) to Det. Basin "H")

7. Detention Basin "H" N.E. of Price/Santan 3391+00+,340'LT. off-Site Pump Sta.

Systems Interchange Det. Basin "H"




GENERAL PLAN

NAME APPROX. LOCATION STA./OFFSET (b) REMARKS
8. Price/Pecos Pump Sta. North of Ramp ncH, East of 1516+50+,325'LT. On-Site Pump Sta.

NB Price Rd. in
Price/Santan T.1.

9. McClintock Dr. N.E. Quadrant of McClintock 1461+00+,600°LT. On-Site Pump Sta.
Pump Sta. Dr. & Santan Frwy.
10. Kyrene Rd. Pump Sta. N.E. Quadrant of Kyrene 1354+00+,500"LT. on-Site Pump Sta.

Rd. & Santan Frwy.

1338+00+,350'LT. off-Site Pump Sta.

11. Det. Basin "B" Pump Approx. 1/2 mi. West of
Det. Basin "B"

Sta. Kyrene Rd., No. of
Santan Frwy.
12. Dobson Punp Sta. North Side of Santan Frwy. 1573+00+,275'L1. On-Site Punp Sta.
(Future) & N.E. Corner Dobson Rd.

Footnote: (a) Price Expressway Stationing, Page 1 of 2
(b) Santan Freeway Stationing, Page 2 of 2




DeLEUW LETTER OF TRANSMITTAL

CATHER oate 3,/13/90 wosno. 0373100 1

De Louw, Cather & Company
One Gateway Coenter 426 N. 441h Stroet Sulte 262 ATTENTION w Oody Heston
Phoenix, Arizona 85008 (602) 244-9096

RE: Agua Fria/Pima Freeway

pump Station Locations

O HDR
5353 N. 16th Street, Ste. 205

Phoenix, AZ 85016
DR-D2-7-24

5

DESCRIPTION j

ijon Locations

COPIES DATE NO.

List of Pump Stat

.

THESE ARE TRANSMITTED as checked below:
O For your Information

O

\m; As requested

[0 For review and comment

0 For approval

5{ For your use
REMARKS: : HDR ENGINEERING, INC.
PRICE EXPRESSWAY 6.°.

DATE DOCUMLRY 54D
36 05 02—

s AL
2 Conlracty c.o's
3 lnvoicing (ADAY
A Administiative
5 Syliconsuita

[} Niher Forrges

1 Proposal
LR AL L

7 Mcel. Minutes |
& Prod. Dacumen's ___gu."l. tentirt H

9 Tech. Reports Maprgament |

10 Maps; Other

11 Vendor lnvolces | So. Mitn. Frey. X

12 Otf. Operations

-
cc: R. Simeon w/attachment -

R. Jord w/att t
ordan w/attachmen SIGNED:

It Enclosuios are not as notod, kindly notity us at onco.

!
3
i
|
:
|
'
!
|
|
|
|




NAME

Grand Avenue & 9l1st
Avecnuc-Pcoria

University Drive-
Tempe

Broadway Road-
Tempe

Southern Avcnue-
Tempe

Manhatton Drive-
Tempce

Existing Price Road-

Tempe

Baseline Road-
Mcsa

AGUA FRIA AND PIMA FREEWAYS

PUMP STATION LOCATIONS

LOCATION

500 fect south of
Grand Avcnue near
91st Avenue on cast
side of frecway

200 fcet south of
University Drive
cast of frecway

250 fect south of
Broadway Road cast

of freeway

300 feet north of
Southern Avenuc cast

of freeway

450 fect north of
SR360 east of Pima
Freceway

Existing Station 300
fect south of SR 360
east of Pricc Road

250 fect north of
Bascline Road cast of

freeway

STATION

619+00

2928+00

2982+00

3029+00

3054+00

3062+00

3083+00

APPROXIMATE
OFFSET

350 Right

350 Left

300 Left

250 Left

150 Left

350 Right

" 250 Left






