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I. INTRODUCTION

A. Introduction and Purpose

Arizona Department of Transportation
Flood Control District of Maricopa County

The Santan Collector Channel project is jointly funded by the Arizona
Department of Transportation (ADOT) and the Flood Control District of Maricopa
County (FCDMC). The project is commonly referred to as the Southeast Valley
Regional Drainage System (SEVRDS). The Santan Collector Channel parallels
and protects the Santan Freeway east of Interstate 10 (1-10). The project also
provides a drainage system outlet for the Price Freeway at the Santan Freeway
alignment.

The project is being designed and constructed in three phases. The first phase
of construction mass graded the Santan Channel detention basin complex,
commonly referred to as Basin B. The detention basin complex includes a large
detention basin, an equalization basin and two water quality basins. The second
phase, currently under construction, consists of the Outfall Channel from Basin B
to the Gila Floodway along the west side of 1-10, and some piping facilities for
the water quality basins.

Phase three (3) will be designed and constructed in two stages, The first stage of
Phase 3 includes the design and construction of the east and west collector
channels along the north side of the future Santan Freeway east of 56th Street.
Phase 3 also includes the connection of the collector channels to the Basin B
complex and the Outfall Channel (Phase 2). The second stage of Phase 3 is the
construction of the west collector channel along the north side of the 1
10/SR202L System Traffic Interchange (TI) from approximately 54th Street to
east of 56th Street. The delay in design and construction of the second stage of
Phase 3 is related to the schedule of the 1-1 0/SR202L system TI construction.

The Kyrene South Stormwater Pump Station is also an integral part of the
SEVRDS system. The pump station will be constructed concurrently with Phase
3. The pump station's primary role is to evacuate the Santan Freeway sump at
Kyrene Road. The station will also dewater Basin B and circulate stormwater in
the Basin B complex for the treatment of the "first flush" from the contributing
watershed.

In support of the Final (95%) Design Submittal for Phase 3, this report
summarizes the hydrologic and hydraulic analyses performed for the on-site and
off-site drainage systems.

The Phase 3 design was prepared in accordance with previously approved and
current ADOT, FHWA, and FCDMC design criteria. The drainage design also

DMJM 1 August 1999



Phase 3, Santan Collector Channel
Final Drainage Report

Arizona Department of Transportation
Flood Control District of Maricopa County

conforms to the requirements of the Final Environmental Assessment Update for
the Santan Freeway, from 56th Street to the Price Freeway. The entire system is
designed to be compatible with future ADOT, FCDMC, and City of Chandler
(COC) local drainage improvements. When constructed, the SEVRDS drainage
system will provide a drainage outlet for the Price and Santan Freeways and
flood control benefits for East Valley communities and unincorporated areas.

B. Project Location

The Santan Channel Project, Phase 3 is located in Maricopa County, Arizona,
within Sections 33, 34, 35 and 36 of Township 1 South, Range 4 East of the Gila
and Salt River Baseline & Meridian. A project vicinity map is provided as Figure
1. A project location map is provided as Figure 2.

C. Description of Improvements

1. Existing Conditions

Phase 3 of the Santan Collector Channel is bounded on the west by
approximately 56th Street; on the south by the future Santan Freeway and Gila
River Indian Community (GRIC); and on the east by the future Price
Freeway/Santan Freeway System TI.

The City of Chandler owns the property immediately north of the project between
56th Street and the Salt River Project (SRP) Gila Drain. This site is planned to be
a future wastewater reclamation facility. The Chandler School District owns the
property between the Gila Drain and Kyrene Road. Plans for this property
include a school, library, pool and other city facilities. Residential properties
border the north side of the right-of-way between Kyrene Road and McClintock
Drive. Stellar Airpark is located along the north right-of-way from McClintock
Drive west to approximately the eighth section line. East of McClintock Drive to
Country Club Way, the Hearthstone subdivision bounds the north right-of-way.
The north right-of-way, between Country Club Way and the Price Freeway, is
active agricultural property, planned for a future regional shopping center.

The contributing watershed is largely developed with interspersed agricultural
land uses. No major storm drains exist adjacent to the proposed project.

DMJM 2 August 1999
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2. Principal Project Features

Arizona Department of Transportation
Flood Control District of Maricopa County

Two collector channels comprise the conveyance system for Phase 3 of the
Santan Collector Channel. The west collector channel begins east of 56th Street
and flows east to the box culvert siphon under the Gila Drain. The west collector
channel ends at the inlet to the box culvert crossing under the future Santan
Freeway.

The east collector channel begins at the Price Freeway and serves as the outfall
for the piped outlet from Basin G on the Price Freeway. The east end of the
channel will also serve as the outlet for the siphon under the future Price/Santan
System TI. Stormwater will be conveyed west through a concrete lined channel
to a 2600-foot long box culvert under the future westbound connector road
between Country Club Way and McClintock Drive. The box culvert will discharge
to a rectangular channel which will intercept off-site flow and provide a discharge
facility for a future stormwater pump station sited at the northeast corner of
McClintock Drive and the Santan Freeway. The rectangular channel flows into a
box culvert under McClintock Drive. The remainder of the east channel
upstream of the Santan Freeway box culvert crossing is open channel with the
exception of the box culvert under Kyrene Road.

Stormwater is conveyed under the Santan Freeway through a multi-cell box
culvert to the forebay channel and Basin B complex. Initial flows are directed to
the equalization basin for treatment. Larger flows are conveyed into Basin B
and/or the Outfall Channel depending on the magnitude of the stormwater flows.
Phase 3 will construct the Santan Freeway culvert, forebay channel, overflow
weir to Basin B, Outfall Channel siphon, and a portion of the Outfall Channel to
connect to the Phase 2 project. A portion of the Kyrene South Stormwater Pump
Station discharge line will be constructed with this project to avoid conflicts
between contractors and minimize the cost of construction at the Gila Drain.

Numerous utilities will be relocated with the Phase 3 project including parallel
water and sewer lines. A 12-Mgd sanitary sewer lift station will also be
constructed at the northeast corner of Kyrene Road and the Santan Freeway.

3. Future Roadway Improvements

The 1-10/SR202L System TI is currently under final design. Design of the Santan
Freeway and Price/Santan System TI will also begin in August 1999. These
freeway design projects will include east and westbound connector roads
between McClintock Drive and Country Club Way.

DMJM 5 August 1999
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D. Drainage Plans

Arizona Department of Transportation
Flood Control District of Maricopa County

The Pre-Final (95% Submittal) drainage plans for the Phase 3 of the Santan
Collector Channel are provided in Appendix A. A complete set of Pre-Final
construction drawings and specifications are provided under separate cover
which include: removal plans, utility relocations, sanitary sewer lift station,
structural details, traffic detours, paving plans, and soil borings.

DMJM 7 August 1999
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II. COORDINATION

Arizona Department of Transportation
Flood Control District of Maricopa County

Several agencies are participants in the Santan Channel (SEVRDS) project. Key
stakeholders include ADOT, FCDMC, the Gila River Indian Community (GRIC), City of
Chandler (COC), City of Phoenix (COP) and SRP. The Santan Channel project will
discharge stormwater to the Gila Floodway, which requires a stormwater discharge
permit from the GRIC. The permitting process is currently being led by ADOT with
technical assistance from DMJM. On-going issues, which could impact the design
features of the project, are listed below:

1. Water quality of the stormwater runoff is of primary concern to the GRIC. DMJM
developed a drainage design concept that addresses both water quality and quantity
issues, as defined in the Design memorandum for the SEVRDS Water Management
(1996). ADOT .continues to advance this plan with the GRIC to obtain the
stormwater discharge permit. The text of the agreement is included in Appendix B.

2. The water quality permit requires the treatment of the "first flush" stormwater
originating from watershed. The equalization basin and associated facilities are
designed to collect and retain the "first flush" stormwater. The water quality basins
will treat the "first flush" prior to discharge to the Outfall Channel. Details of the
water quality treatment system are provided with the design of the Kyrene South
Stormwater Pump Station.

3. The COP and the FCDMC have advanced the design and construction of the 48th

Street Detention Basin originally called Basin 15, on the west side of 1-10. Design of
the 48th Street Detention Basin is at the 90% submittal stage at the time of this
report. Coordination is required with the 48th Street Detention Basin design since
the discharge from Basin B will limit the discharge from the 48th Street Detention
Basin to the Santan Outfall Channel.

4. The Gila Drain is a SRP irrigation return flow (tailwater) channel that parallels the
west side of the Basin B complex and ultimately discharges to the Gila River. The
Gila Drain is covered in an early 1900's agreement between the GRIC and SRP.
Recent conversations with SRP indicate a revised water rights agreement is near
completion between SRP and the GRIC at the federal congressional level. Once
the water rights agreement is completed between the GRIC and SRP, the GRIC will
likely approach ADOT to allow a diversion of the Gila Drain to the Santan Outfall
Channel.

DMJM 8 August 1999
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III. OFF-SITE HYDROLOGY

A. Previous Studies

Arizona Department of Transportation
Flood Control District of Maricopa County

The Santan Freeway off-site hydrologic analysis was originally developed by
HDR Engineering, Inc. as part of the Management Consultant contract with
ADOT for the Price Freeway and the Santan Freeway from Dobson Road to 1-10.
References for the original hydrologic analyses are provided at the end of this
report. The HEC-1 model for the contributing watershed was originally
developed in 1989 and modified in 1992. It is the current hydrologic model of
record for the drainage design of the Santan Freeway and Channel project. A
history of the application of this model is provided below:

1. The original HEC-1 model was developed in 1989 for the Price Freeway from
the Western Canal to the Price/Santan System TI and the Santan Freeway
from Dobson Road to 1-10.

2. In 1989 a study was performed to review the possibility of using the Gila
Drain as an outlet for the Price/Santan freeway drainage system. Based on
this plan, ADOT entered into an agreement with the GRIC in 1991 to
discharge the Price and Santan freeway stormwater into the Gila Floodway.

3. In the mid-90's, the FCDMC identified the Santan Channel system as the
SEVRDS and began to provide technical, administrative, and financial
support to the project. An additional report was prepared to explore
alternative channel routings to the Gila Floodway. This report resulted in the
current alignment of the Phase 2 Santan Outfall Channel, except that the
alignment along Pecos Road is north of the GRIC boundary.

4. In 1996, DMJM and Wood/Patel & Associates, Inc. (WPA) advanced the
design concept to the 30% design stage. Modifications to the concept
included the development of an equalization basin to allow treatment of "first
flush" stormwater from the contributing watershed.

5. In 1995, the 1992 HEC-1 model was used to design some of the Price
Freeway components of the SEVRDS/Santan Channel system including
Basin G at Galveston Road. The outlet pipe from this basin will discharge to
the Santan Channel. The model was also used to design the off-site
drainage system for the Price Freeway north of Basin G to the Carriage Lane
Outfall at the Western Canal.

For the final design of the Santan Channel Phase 3 project, the HEC-1 model
was separated into two HEC-1 models to accurately represent the Basin B

DMJM 9 August 1999
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Arizona Department of Transportation
Flood Control District of Maricopa County

hydrologic and hydraulic routings. The first HEC-1 model is identical to the
model outlined above to define the contributing watershed design hydrographs.
The hydrographs were then routed through the Basin B complex using a
spreadsheet based on rating tables for the hydrologic and hydraulic controls
within the basin complex. The second model routes the outflow from the Basin B
complex to the Gila Floodway through the Phase 2 Santan Outfall Channel.

B. Watershed Description

The contributing watershed is located in eastern Maricopa County between the
Salt and Gila Rivers. The historical drainage pattern is toward the Gila Drain.
Surface runoff ultimately concentrates near the 1-10/Maricopa Road Traffic
Interchange. West of 1-10 the Gila Floodway, a natural wash nearly 12 miles
long, conveys floodwater westerly to the Gila River.

The SEVRDS/Santan Channel Project drainage area contributing to this portion
of the Santan Freeway drainage system is approximately 36 square miles. The
area is bounded on the west by 1-10, on the east by the Union Pacific Railroad,
on the north by the Western Canal and on the south by the Santan Freeway.
The 1989 model schematic included with this report shows the general routing
details. The 1992 routing schematic provided with this report shows the
modifications that directed off-site and on-site flows from Basin G southward and
westward to the Gila Drain.

A majority of the watershed is urbanized. However, substantial tracts of
agricultural land use are present within the watershed. Due to agricultural land
leveling and the development of street networks, the drainage area has lost a
majority of its natural drainage corridors. Consequently, stormwater runoff
exceeding the retention requirements generally flows southwesterly in the major
streets until a barrier is reached such as an irrigation canal or railroad
embankment. The original structure of the model incorporates the impact of
barriers and other factors in determining routing paths and concentration points
as illustrated in the hydrologic model schematics.

C. First Flush Hydrologic Analyses

The volume of "first flush" required to design the water quality basins, or the
initial runoff from the watershed carrying non-point-source pollutants was defined
during the initial design (30% submittal) of the Phase 3 project. The initial design
team could not identify an official regulatory definition of the "first flush" volume.
The selected definition of the "first flush" volume was the first one-quarter inch of
runoff generated by the effective watershed. The effective watershed is defined
as the area that directly contributes to a point of interest (i.e., developments with
detention/retention, areas behind canal and railroad embankments, areas behind

DMJM 10 August 1999
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Arizona Department of Transportation
Flood Control District of Maricopa County

depressed freeways, bermed agricultural fields, etc. were eliminated). Once the
effective area was identified, the following formula was utilized to determine the
first flush volume:

v =(0.25/12)*A

Where: v ="first flush" volume
A = area in acres of effective watershed

The contributing area from undeveloped land directly contributing to the water
quality basin was estimated to be 1.85 square miles, resulting in a first flush
volume of approximately 25 acre-feet.

It should be noted that as the contributing watershed continues to develop, the
"first flush" volume will decrease due to city retention requirements for new
development. A majority of the long-term first flush volume will consist of the
flows from the Santan Freeway on-site drainage system and major streets within
the Cities of Chandler and Tempe.

Changes to the Initial (30%) Santan Channel design concept resulted in a
revised distribution of the "first flush" storage volume provided in the Basin B
complex. In order to meet other system design criteria, specifically interceptor
channel freeboard, the "first flush" volume provided by the system was
redistributed to provide approximately 26 acre-feet including the storage volume
available in the equalization basin, forebay channel, Santan Freeway box culvert
and collector channel drop inlet.

D. Basin Complex Hydrologic/Hydraulic Analyses

The design concept for the Basin B complex is illustrated in Figure 4. Figure 4
identifies all the elements to be constructed with the Phase 3 project. Phase 1
mass graded the detention basins and Phase 2 constructs the Outfall Channel
up to the basin complex and some of the basin piping facilities. Figure 4 is an
updated plan from the concept presented during the final design of Phases 1 and
2.

The major change from the concept presented in the other two phases is the
elimination of the Gila Drain Siphon under the Santan Freeway and channels.
SRP indicated that the design of a siphon for the Gila Drain would cost
approximately 1.7 million dollars plus annual maintenance costs. This was
unacceptable to ADOT. DMJM developed an alternative concept to siphon the
Santan Channel and Outfall Channel under the Gila Drain at a much lower
capitol cost. ADOT directed that the design proceed to siphon the channels
under the Gila Drain.

DMJM 11 August 1999
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1. Phase 3 Basin B Facilities

Arizona Department of Transportation
Flood Control District of Maricopa County

Figure 4 illustrates most of the facilities in the Basin B complex. The primary
facilities constructed with Phase 3 include the following:

a) The (6) 12'x8' cell Santan Freeway reinforced concrete box culvert
was moved east from the location shown in previous phases to reduce
the fill height and resulting construction cost. The size was also
modified to a standard ADOT box culvert dimension.

b) The Equalization Basin box culvert was eliminated from the original
design concept.

c) The 1ODD-foot long Basin B inflow diversion weir is designed to clip the
peak discharge of the inflow hydrograph.

d) The (3) 8'x6' cell reinforced box culvert siphon outfall was added under
the Gila Drain. Hand calculations were performed to define the outflow
rating from Basin B. The supporting calculations are provided in
Appendix C. Flows in excess of 890 cfs are diverted over the
diversion weir into Basin B.

e) The forebay channel will be constructed as part of Phase 3 to
distribute flows within the Basin B complex.

f) A portion of the Kyrene Pump Station 60-inch RCP discharge conduit
will be constructed with Phase 3. Incorporating a portion of this pipe in
Phase 3 will permit coordinated construction for the Santan Freeway
box culvert and the Gila Drain.

g) The 10'x?' Gila Drain box culvert under the future Santan Freeway will
be constructed with Phase 3 due to the complexities of temporarily
rerouting the Gila Drain in the future.

2. Basin B Flow Routing

Flows from the Santan Collector Channels are directed to the equalization basin
until the capacity of approximately 26 acre-feet is reached, at which time
additional flows are directed to bypass the basin complex to the outfall channel.
Additional flows will continue to bypass the basin until the overflow weir level is
reached, where the flow will split between the Outfall Channel and the Basin B
diversion weir. Once the Basin B complex is filled, flows will bypass the complex
to the Outfall Channel.
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Arizona Department of Transportation
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The runoff volume contained in the equalization basin can be retained as long as
required to settle solids from the "first flush" flows. These flows are then
circulated through the water quality cells to remove pollutants prior to discharge
to the Outfall Channel. Flows from the treatment cells are then discharged to
Basin B through gated 24-inch discharge pipes. The gates are primarily used to
control the water levels in the treatment cells.

Treated flows will be discharged to the Kyrene South Pump Station through a
54-inch Basin B evacuation pipe. Two low-flow submersible pumps in the pump
station will evacuate the treated flows to the Outfall Channel. Treated flows that
are captured in Basin B can also be recycled to the equalization basin for further
treatment if necessary.

The Kyrene S.outh Pump Station will evacuate excess stormwater detained in
Basin B. The' pump station is sized to evacuate Basin B in approximately 36
hours. The 60-inch pipe will be gated at the outlet.

Supporting calculations for the routing of the inflow hydrograph to the Basin B
complex are provided in Appendix C.

E. Results

HEC-1 computer model output for the final design is provided in Appendix C.
Key off-site peak discharges along the collector channels and outfall channel are
summarized in Tables 1 and 2. Computer disks containing input and output files
for the hydrologic analyses are provided in the back pocket of selected copies of
this report.

Appendix C also includes a detailed hydrologic analysis for the off-site
contributing area to the Hearthstone box culvert between McClintock Drive and
Country Club Way. This analysis was used to size the inlet pipe connections to
the box culvert from the Hearthstone subdivision, The final inlet design for these
pipes will be coordinated with the freeway design and the location and
foundation for the future sound walls.
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Table 1. 100-Year Peak Discharges for the Santan Freeway
and Santan Collector Channel Project

Location Concentration Point 0 100 (cfs)
Price/Santan TI Cinter 938

McClintock Drive CMCIN 1332
Rural Road Alignment COMB1 1338

Kyrene Road COMBB 2221
56th Street OUTlC 719

Downstream of Gila Drain WCHAN 750
Basin B Inflow INBB 2886

Table 2. 100-Year Outfall Channel Peak Discharges for the
Santan Freeway and 1-10/SR202L System T.1.

Location Concentration 0 100

Point (cfs)
Basin B Outflow BASINB 865

56th Street at Pecos Road CGILAE 970
West of 1-10 at Pecos Road CGILAW 1150

1-10 at the Gila Floodway RI10W 1105
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IV. ON-SITE DRAINAGE

A. General Discussion

Arizona Department of Transportation
Flood Control District of Maricopa County

The on-site drainage for the segment of the SR202L Freeway (Santan) adjacent
to SEVRDS consists of two major drainage systems as shown in Appendix D of
this report.

• An on-site drainage system for the depressed section of the Santan Freeway
from Station 2065+50 to Station 2153+21 is designed for the run-off
generated by the 50-year storm for the ultimate project including a pump
station for the sag condition at Kyrene Road. The pump station at Basin B is
designed to dewater the freeway and Basin B.

• An on-site drainage system for the depressed section of the Santan Freeway
from Station 2153+21 to the crest in the freeway profile east of McClintock
Drive. It is designed for the run-off generated by the 50-year storm for the
ultimate project including a pump station for the sag condition at McClintock
Drive. This pump station will discharge into the Santan Collector Channel.

B. Design Criteria

The on-site hydrology will be analyzed in English units. The procedures found in
the ADOT Highway Drainage Design Manual. Hydrology, (HDDM) December
1994 will be used. The Rational Method is used to develop the 50-year peak
runoff for the depressed portion and the 10-year peak runoff for the elevated
portion based on a site-specific Intensity-Duration Frequency (I-D-F) Graph. The
Rational Equation is:

Q= C iA

Where Q =the peak discharge in cfs.

C = runoff coefficient

i =the average rainfall intensity, in inches/hour (in/hr)
for the selected rainfall return period

A = the contributing drainage area in acres

The freeway will be designed using retaining walls and maximum allowable side
slopes to reduce right of way requirements. Side slopes will be plated with
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decomposed granite and for the interim conditions, medians left unpaved.
However, in anticipation of future additional lanes, roadway drainage analysis
assumes that the medians are paved and slope in the same direction as the
adjoining traveled way.

The following values of "C" are used with a 10-year 1-hour rainfall depth of 1.57
inches and with a 50-year 1-hour rainfall depth of 2.24 inches:

• Paved Surfaces - 0.95

• Highway slopes - 0.70

The rainfall intensity is estimated based upon the time of concentration at the
point being analyzed. A site-specific I-D-F Graph, developed from the
procedures in the HDDM, is used to estimate the average rainfall intensity. The
initial time of concentration is calculated from Equation 2-2 of the HDDM as
follows:

T
c

=11.4 L0.5 K
b
052 S-031 1-038

Where Tc = time of concentration in hours

L = the length of the longest flow path in miles

Kb =the watershed resistance coefficient from Table 2-1, HDDM

S =the slope of the longest flow path in ft/mile

= the average rainfall intensity in in/hr, the same i as Equation
2-1, HDDM

The minimum Tc ' and therefore the minimum rainfall duration, is ten (10)
minutes.

Drainage areas, which include shoulders, median and side slopes, are
determined by a thorough examination of the roadway plan and profile.

The following drainage design criteria will be applied to the on-site hydrology
design and are found in Chapter 600, HIGHWAY DRAINAGE DESIGN
(ENGLISH UNIT EQUIVALENCIES) of the ADOT Roadway Design Guidelines
(RDG), May 1996:

• Storm Drain Design Storm Frequency is 50 years for the depressed roadway.
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• For the 50 year storm, the allowable spread (ponding width) shall not exceed
the width of the roadway gutter, shoulder, parking lane and/or distress lane
plus the adjacent lane (for roadways with more than one lane) or 22 feet.

• Desirable "self cleaning" velocity is 3 feet per sec (fps) flowing full. The
absolute minimum velocity flowing full is 2 fps.

The following pipe design criteria will be used on this project and is found in the
ADOT Pipe Selection Guidelines and Procedures dated February 1, 1996 with
March 21, 1996 Revisions.

• Pipe roughness values of 0.012 shall be used for all pipes except for non
reinforced cast-in-place concrete pipe (NRCIPCP) which has a pipe
roughness value of 0.014.

c. Main Storm Drain

HYDRAIN (Version 6.0) was used to confirm the location and size of the on-site
drainage facilities that will impact the SEVRDS system when the Santan
Freeway is constructed. The new horizontal and vertical geometrics developed
for the Stage II (30% design) at Kyrene Road for the East Half of the 1
10/SR202L Traffic Interchange was used to confirm the size, location and
elevation of the pipe connecting to the Kyrene Road/Basin B pump station. The
existing General Plan horizontal and vertical geometry at McClintock Drive was
used to locate and size the pipe connecting the main storm drain to the pump
station located east of McClintock Drive on the north side of the east collector
channel. Supporting calculations are found in Appendix D.

The following procedures and assumptions were used in the analysis:

• Drainage area lengths (see Appendix D) were limited to the desirable
distance between manholes.

Pipes under 33 inches in diameter - 330 feet
Pipes 36 and 39 inches in diameter - 440 feet
Pipes from 42 to 69 inches in diameter - 660 feet
Pipes 72 inches in diameter and larger - 1200 feet

• Drainage area limits were based on the proposed locations of retaining walls
and proposed profiles of the entrance and exit ramps.

• All areas were calculated in acres.
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• The proposed mainline profile grade at each manhole station was calculated.

• The analysis assumes no by-pass from one drainage area to another.

• The pavement drainage areas include potential future lanes.
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V. CHANNEL HYDRAULIC ANALYSES

A. General Discussion

The purpose of the Santan Collector Channel drainage system is to protect the
depressed Santan Freeway from stormwater runoff generated by the contributing
watersheds and provide an outfall for the Price Freeway Basin G. The
contributing stormwater will be intercepted and conveyed along the north side of
the freeway and discharged to the Basin B complex. Figure 3 schematically
illustrates the major features of the off-site drainage system to protect the Santan
Freeway.

B. Design Criteria

The design criterion summarized below was applied to the off-site channel
design. Most of the criteria outlined below is found in the ADOT "Roadway
Design Guidelines" (RDG), May 1996.

Cross-Section:

Side Slopes (maximum):

Concrete lined channels - 2:1 (H:V).

Bottom Width:

Concrete lined channels - 8' minimum.

Cross-Slope:

2% cross-slope to one side with a l' maximum drop across the total
channel bottom width. The channel profile grade line is defined as the low
edge of the channel bottom.

Profile:

Smooth paved channels (Concrete lined) - preferred minimum grade of
0.10%.
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Alignment:

Arizona Department of Transportation
Flood Control District of Maricopa County

Horizontal and vertical channel control is independent of the Santan
Freeway alignment and generally parallels the north side of the right-of
way.

Transitions:

Vertical wall transitions are designed for transitions into and out of box
culverts between trapezoidal channel sections per Section 608.3 of the
RDG.

Hydraulic Analysis:

Flow Regime:

All channels are designed to convey flows in the sub-critical flow regime
with Froude numbers less than 0.86.

Manning's Un" value:

The final hydraulic analysis used Manning's "n" values of 0.016 for
concrete line~channels, 0.013 for box culverts. Curved box culvert "n"
values were increased to 0.016 per design recommendations by the U.S.
Army Corps of Engineers.

Energy Loss Coefficients:

Vertical wall transition at culverts:
Expansion - 0.40
Contraction - 0.20

Standard ADOT box culvert inlet and outlet wing walls
Expansion - 0.50
Contraction - 0.30

Gradual channel section transitions:
Expansion - 0.30
Contraction - 0.10

Flow Depth:

Channel flow depth is limited to preclude saturation of the roadway
pavement structural section for the 100-year frequency design storm for
depressed freeway sections.
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Freeboard:

Arizona Department of Transportation
Flood Control District of Maricopa County

Water surface elevation below natural ground: Minimum l'

The channel lining heights were varied in half-foot increments to facilitate
construction of trapezoidal sections constructed by channel pavers.

Maintenance Access:

One continuous 12' wide maintenance access road is included for the
north side of the collector channels.

Ten-foot wide maintenance access ramps are provided upstream and
downstream of hydraulic structure transitions on the high side of the
channel invert. Two double direction ramps are included in the design
west of McClintock Drive and east of Country Club Way.

Channel Lining:

The concrete channel lining is six inches thick for the majority of the
project length. The concrete channel lining was increased to eight inches
at locations subjected higher stresses such as channel segments with
steep gradients. Cutoff walls or anchor slaps are included at breaks in the
channel profile of more than 0.9 percent. Anchor slap details are included
in the plan submittal. DMJM has also reviewed the depth of the cutoff
walls at the outlet to the equalization basin.

c. Hydraulic Analyses

Hydraulic models were developed for the channels using the U.S. Army Corps of
Engineers HEC-RAS Computer program (Version 2.2). Summary outputs for the
models are provided in Appendix E. The Santan Freeway multi-barreled culvert
crossing was modeled using the culvert routine in HEC-RAS. The downstream
boundary condition was defined as the peak stage in the Basin B complex
corresponding to the peak discharge.

The relationship between the HEC-RAS cross-section numbers and the
construction centerline stationing and profiles are provided in Appendix E.
Computer disks containing input and output files for the hydraulic analyses are
provided in the back pocket of selected copies of this report.
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Appendix E includes the original HEC-RAS model for the Phase 2 project
downstream of the Basin B complex. It should be noted that the outfall channel
could convey 1000 cfs without exceeding the height of the lined channel. It is
not recommended that the proposed industrial/commercial developments east of
1-10, north of the Pecos Road alignment, south of the Santan Freeway, and west
of the Gila Drain be directly connected to the Santan Outfall Channel.

Also included in Appendix E are calculations from the preliminary submittal in
support of the SRP bypass channels at the Gila Drain, Kyrene Road lateral, and
McClintock Drive lateral. Revisions will be made to these calculations to conform
to SRP design criteria upon resolution of datum discrepancies.

In support of the final design, riprap and spillway design calculations are
provided at the end of Appendix E. Some engineering judgement was used to
size the riprap considering the unusual tailwater conditions that will be
experienced in Basin B during a major flood event. It is recommended that
ADOT maintenance inspect the spillway for structural integrity following every
major flood event.
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Staflons shown on the profile are along the construction
centerline. Earthwork cross-sections are stationed along
the construction line and are drawn perpendIcular or
radIal to the construcflon control line. Cross-sections
are provIded as an aId In evaluating earthwork quant1t1es
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or grades.
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Review

600-7-503II

EARTHWORK QUANTITIES

Centrdl Zone
State Pldne Coordlndtes

x= 699.170
Y= 833,970

MIDPOINT OF PROJECT

Channel ExcavatIon (Net) 345,000 CY
Structural Excavatlon (Net) 36,000 CY
Waste 396,000 CY

TRACS NO. H4314 03C

ARIZONA DEPARTMENT (f TRANSP()lTA T1()j
D[~CN INTERIlOOAl TRANSPalTAT/lll OIVISllW
DRAIN

CIt:ClED

West Channel = 1738.82'
East Channel = 17466.77'

Foreway Channel = 2618.79'
Gila DraIn Channel = 724'

Total = 22,548.38' = 4.27 miles

LENGTH OF PROJECT

nil••• ~WEEio'1ft.4ELBACK RD. DESIGN SHEET NOT FOR
IoIIWIl,IIWI PHOENIX, AI. B5016-~302 CONSTRUCT ION
1~IEZONA.INC·F~31-2111 OR RECORO I NG

202L SANT AN CHANNEL - PHASE III owe. NO. e- 1.02

ABBREVIATIONS

ODESKiII= 100- r~r Flood

DESIGN FREEBOARD = 1 FOOT (Non-Levee Cond1t1on)

AGENCY,

1. ADOT= Arizona Department of Transportation
2. CDC = City of Chandler
3. FCD or FCDMe = Flood Control Dlstrlct of MarIcopa County
4. GRIC= Gila River Indian Communlty
5. MAG = MarIcopa AssocIation of Governments
6. SRP = Salt River Project

UTILITIES,

APS = Arizona Public ServIce
EPNG= EI Paso Natural Gas Company
SRPPD= Salt RIver Project Power DIstribution
SRPPT= Salt RIver Project Power TransmIssIon
SWG = Southwest Gas Corporation
USW= U.S. West CommunIcationsR/W RIght-of- way

f Property LIne

N.T.S. Not To Scale

FL Flow LIne

Pt. PoInt

C.Y. Cubic Yard

Cst Construction

STA Station

U/G Underground

VCP Vltrlfled Clay PIpe

RCP ReInforced Concrete PIpe

CCP Concrete Cylinder PIpe

ACP Asbestos Cement Pipe

-w- City of Chandler Water

-50- Storm DraIn

-p- Underground SRP Power

-T- US West Telephone

-TV- Underground Cable T.V.

-op- Overhead PRP Power

-IR- Underground SRVWUA IrrIgation

-G- Southwest Gas

-AT- Abandoned Telephone

f Section LIne

8
2

Soil BorIng Location & Number
(Text Locaflon VarIes)

, -x'- Exlsflng Fence

-0--0---0- New ChaIn LInk Fence

-c- Cut LIne

- F - F1II LIne (Toe of Slope)

----- ExIsting RIght of Way (R/W)

- ••• - New RIght of Way (R/W)

- - New Temporary Construcflon Easement (TCE)

=IR = =IR == ExIsting IrrIgation Ditch

==IR= New IrrIgation Ditch

--G- ExIsting Gas LIne

--5- City of Chandler Sanltary
Sewer/Forcemaln

The

VIEW NAME.

The horIzontal location and elevaflon of exlsflng utll1t1es w1ll not
be shown on plans unless ver1f1ed through pothollng or field
survey methods. The Contractor shall verify the exact horIzontal
locaflon and depth of each underground fac1l1ty.
The average project elevation Is 1160.00'.

All construcflon shall be completed In accordance with the
MarIcopa Assoclatlon of Governments (MAG) "Uniform Standard
Speclflcaflons for Public Works Construction", 1998 Ed1t1on
InclusIve of the latest revIsIons and amendments, these
DesIgn Plans. and the SpecIal ProvIsIons.

The Marlcopa Assoclatfon of Governments "Unfform Standard
Details for Public Works Construcflon", with the latest
revIsIons and amendments are the Standard Drawlngs. for thIs
project, are an Integral part of the Contract, and these
DesIgn Plans.

Where noted, references shall also be made to the "Arlzona
Department of Transportaflon Standard Spec1f1catlons for
Road and BrIdge Construcflon", 1990 Ed1t1on InclusIve of the
latest revIsIons.

Geotechnlcal Reports were prepared by AGRA Earth &
EnvIron mental. CopIes of these reports can be revIewed and
purchased at the Flood Control Dlstrlct of Marlcopa County.

The Contractor w1ll be responsIble for ensurlng that all
necessary permfts have been obtaIned prior to construction.
Dust shall be controlled In accordance with Federal, State,
and local laws, ordInances and regulations. The Contractor
shall obtaIn a permlt from the MarIcopa County AIr Pollution
Officer prIor to start of construction.

All construcflon sIgning, barrIcadIng and traffic
delineation shall conform to the MAG Standard SpecIfications
and to the "Manual of Uniform Traffic Control DeJtlces·
1984" and any of theIr latest revIsIons.

ClearIng and GrUbbIng shall Include the removal of all trash
and debrIs withIn project work area. The removal of trees
w1ll not be measured or paId for separately, but consIdered
as part of the clearing and grUbbIng work.

The Contractor shall take all precautionary measures
necessary to protect exlstlng Improvements from damage; and
all such Improvements or structures damaged by the
Contractor's operations shall be repaIred or reconstructed
satisfactory to the Engineer at the expense of the Contractor.

In the event that a dIscrepancy Is encountered on these
plans or withIn the SpecIal Provlslons, the Contractor shall
notify the EngIneer ImmedIately for advIsement and prIor to
any construction acflvlty.

All quant1t1es shown hereon and In the BId Schedule are
estimates and are Included for comparIson of bIds only.
Contractor shall satisfy hImself as to the accuracy and
completeness of all quantltles.

J'\...nc\pl"od\gen\scgty01.dgn
05 AUG Iqqq
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XlJ38' I Match Exlstl

I
I ng Grade

Fence

2' r

IG I~
~iAa)(

~

East
Channel

Cst f./PGL

X2

4' PVC Weepholes
Burlap Bag. Filled with No. 57
Clean Aggregate per Deta" 011 (Typ)

Concrete Channel
LInIng per Oetall 05

Operation and MaIntenance
Road per Detail 02

x/

VarIes

Fence

I

Match Existing Grade
Fill Condlt1on

Match ExIsting Grade
Cut Condlt1on

Match Ex/sting Grade

Ilence
8'

50'

Concrete Channel
LIning Per Deta/I 05

4' PVC Weepholes
Burlap Bag. Filled with No. 57
Clean Aggregate per Deta" 011 (Typ)

X3

West
Channel

Cst f./PGL

X2

VarIes

/2'. x/

Concrete Channel
LinIng per Deta" 05

Operation and Maintenance
Road per DetaIl 02

Match Ex/sting Grade
Fill Condlt1on

Match Ex/sting Grade
Cut Condlt1on

TYPICAL WEST CHANNEL SECTION

•
Station

Sta 44+95.00 to 52+65.49
Sta 58+35.33 to 61+76.23

X/.{ff)

/6.52
11·96

X2.(ftJ X3.{ff)

9.00 /6.88
26.00 /9.00

TYPICAL EAST CHANNEL SECTION
~i

';1

-

e.;

_OF_

Review

PRELIMINARY

95%

600-7-503TRACS NO. H4314 03C

ARIZONA DEPARTlotENT (f TRANSPORTAT1lJ-l
O£gCN INTERIIOOAl TRANSPOOU T1111 DIVISIIll
DRAIN

CI£IlED

"IIUI .'2777 E. CA.ELBACK RD. WEST AND EAST CHANNEL NOT FOR
~~~~lNl~~OAZ. BSOI6-~302 TYPICAL SECTIONS CONSTRUCT I ON
ARIZONA,INC. '6021 Jl1-2l1J OR RE CORD I NG

RQ"202L LOCAIIO< SANT AN CHANNEL - PHASE III owe. NO. e- 1.03

Station X/.(ffJ X'?'.(ffJ X3,(ftJ

Sta 10+62.44 to /6+40.00 14.96 26.0 /6.00
Sta /6+40.00 to /9+00.00 /6.00 26.0 /6.00
Sta /9+00.00 to 22+07.8/ /7.00 26.0 /6.00
Sta 22+07.8/ to 27+ 4/.77 /8.00 26.0 /8.0
Sta 3/+69.39 to 4/+ /0.00 2/.00 25.0 18.0
Sta 4/+ /0.00 to 46+40.82 23.00 25.0 /8.0
Sta 46+40.82 to 47+42.36 23.00 26.0 to /2.0 /8.0
Sta 47+42.36 to 62+00.00 23.00 /.2.0 /8.0
Sta 62+00.00 to 68+60.00 25.00 /2.0 /8.0
Sta 68+60.00 to 74+00.00 28.00 /2.0 /8.0
Sta 74+00.00 to 78+00.00 27.00 /2.0 /8.0
Sta 78+00.00 to 80+40.00 25.00 /2.0 /8.0
Sta 80+40.00 to /22+80.00 22.0 /2.0 /8.0
Sta /22+80.00 to /26+00.00 23.00 /2.0 /8.0
Sta /26+00.00 to /28+SO.00 23.00 /2.0 22.0
Sta 132+40.00 to /33+35.03 23.00 /2.0 22.0
Sta /67+40.2/ to /68+00.00 26.00 /2.0 20.0
Sta /68+00.00 to /78+00.00 28.00 12.0 /9.0
Sta /78+00.00 to /84+67.70 28.00 /2.0 /8.0

NOTE,
Stations wIth Different Width Values
Ind/cates Steps In Channel LInIng HeIght.

East
Channel

Cst f./PGL

33.5'

VarIes

30.0'

New 24' Water
Sta 28+75r to /34+67r

New 36' Water
Sta 142+52r to /55+26r

New 12' Water
Sta /42+57r to /53+99r

VIEW A

8'
~I
,. HQ:j. .
~:
C!:'

VIEW NAME.

~

New 24' Sewer
Sta 96+85r to /55+14r

New 36' Water
Sta /62+06t to /83+43r

JI\...nc\p,.od\gan\scgty02.dgn
05 AUG tqCjCl
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ff&] -- rn ...,I I9 NIl. RAN 600-7-503 I

I I i
!
i
i
I
I

I

PGL

TYPICAL 3-8' X8' RCBC SECTION
St~ 136+75.69 to 162+52.37

(Hearthstone RCBC)

2'-0' Cover
Temporary Flnlshed~ d.ver BoxGrade

~ ~
I.. ----... __

VarIes
(Ranges from 16.8
feet to 19.9 feet)

7' -3"

12"W~ter pipe
St~ 142+57.45
to 153+99.79

36"W~ter pipe
St~ 142+52.40
to 155+26.00

+

24"Sewer pipe
Sta 96+95.84
to 155+14.08

Wall drain system
See ADOT
Std. B-19. 10

Ch~In LInk Fence
Per Oet~ I I 03

PGL

25' -6"

~

TYPICAL RECTANGULAR CHANNEL SECTION
Sta 135+93.47 to 136+75.69

rr------------------------
I
I
I
I
I

N
I

:..

. .
U)

~

I
I

V ;;,- -
0 ~+. .
l"-

ll)

I
I

;;, ~- -

o
I

\0

24" Sewer pIpe
st~ 96+95.84
to 155+14.08

V~rles

(R~nges from 16.8
feet to 19.9 feet)

i

I

II

_OF_

PRELllIlNARY

95%
Revf_

ARlZOtIA O£PARTIefl' IF TRAHSPORTATIOH
ImJImIl lIWlSl'aITATXIlIllVlSl(Jl

BRIDGE GROUP

EAST CHANNEL TYPICAL SECTIONS NOT FOR
CONSTRUCTIONIOR RECORD ING

SANTAN CHANNEL-PHASE III 0wG No. C-L04
loc.\TJOH

TRACS NO. H 4314 030 I I 600-7-50321:30:02
.:\tS03.t\COdd\'_4boxdtll.dgn
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Operation and MaIntenance
Road per Detail 02

4" PVC Weepholes
Burlap Bag, FIlled with No. 57

\ Clean Aggregate per DetaIl OJI (TypJ

8'

Forebay
Cst f/PGL

x/

60" RGRCPP
Concrete Channel
Llnlng per DetaIl 05

Match Exst Grade

Match
Exst Grade

2'

4" PVC Weepholes
Burlap Bag, FlJled with No. 57
Clean Aggregate per DetaIl OJI fTypJ

X28'

Forebay
Cst f/PGL

~I
~: 52./6' .1

:.::! /2' /6.75'

Concrete Channel
LInIng per Detail 05

Match Exlsflng Grade
FIJI Condit/on

Match Exlsflng Grade
Cut Condltlon

•

TYPICAL FOREBAY CHANNEL SECTION TYPICAL FOREBAY CHANNEL SECT ION

•
Sta
Sta
Sta

Station

8+46.20 to
9+25.00 to
9+40.00 to

Forebay
Cst 'i./PGL

9+25.00
9+40.00

/8+ /2./6

X2,(ft)

/7.00
VarIes
23.20

0.67'

Station

Sta 22+07.80 to 22+40.00
Sta 32+40.00 to 34+25.00

XI,(ft)

27.48
32.20

x/ 8' VarIes 42.04' 7' /4' VarIes- 5'

Very HIgh SurvIvability
Geotextlle FabrIc (TypJ

WeIr Crest E1ev = JI52.70
See Detail S8

TYPICAL FOREBAY CHANNEL SECTION

PRELIMINARY

95%
ARIZONA DEPARTMENT a: TRANSPORTATION

INTERIlOOAL TRANSPOOTA IIlW DMSllW

NOTE,
Stations with Different WIdth Values
IndIcates Steps In Channel LInIng HeIght.

4" MIn Granular
BeddIng MaterIal (TypJ

Dumped Rlp-Rap
d5l) = /8", 0= 4.5'

- VarIes /9.38' at West Wall to
25.0' at East Wall

StIIUng BasIn
See Detail S6 & 57

---I I
I~~t----

------

X/,(ft)

27.48
32.20

4" PVC Weepholes
Burlap Bag, FIlled with No. 57
Clean Aggregate per DetaIl Oil (TypJ

Station

Sta 22+40.00 to 29+99.17
Sta 24+ /9. /7 to 32+40.00

Match
Exst Grade

o Concrete eM"""~ LInIng per Detail 05

~
I<

It..
~

na••• 2777[. CAM€LBACK RD. FOREBAY CHANNEL NOT FOR
unun ~~~JNI~~OAl. 85016-4302 TYPICAL SECTIONS CONSTRUCT I ON
ARIZONA.INC. (6021 331-2777 OR RECORD ING

R·JTE202L lOCA"'" SANTAN CHANNEL - PHASE III OWG. NO. G- 1.05

J,\sonc\pr od\gon\scgt.y03.dgn
04 AUG Iqqq

VIEW NAME, TRACS NO. H4314 03C 600-7-503

Review
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NOTE,
Sta 34+00 to 44+95
Channel By Others

Operatlon and Maintenance Rd
See Dtl D2

\

an
'Q"

New R/W Marker AOOT Std C-21.JO

STA 44+95 \
.BEGIN CHANNEL CST RAM 600-7-503

Sta 44+51
90 LF New Chain Link Fence
H= 6' and New Gate W= 8'
AOOT Std C-12.20 Type I

o
~.

.... .--..1.. .....

New R/W Marker

...- .---l.. .----...---.l- _._~: ~ ===}"0 "'--c.= . -- ~=,~ ,I 50'

\\~ ~ti.r":ff'tl,.t.=Z:.-=
\\

't Rt & Lt Sta 44+67 to Sta 44+58
..... . 28JLFNew Chalf/Llnk Fence
~\.\ H= 6' AOOT Std C-J2.20 Type J

o m

2 ~ ~
\\ I"'CC ".,~' -,r ·--=CC. T,= ···-'~T'C.,·' ~~'\\ _."' . .~- West c""';;", r & PGL 1""=~-" .

Future SR202L Med Cst f \\

an
//W')

~

8
'"

w-~J _

~

. . - - ... - - ~ .. - -, - - - . - - - - - - - -, ,

Top of Cone
........., - - -, - .- .. - - . - , .. - - - - ., - - - - - - -,- - - - .. - .- - - - - .. ,- - - - - - -,- - - - - - -, - . - - - - : - - - - - - -, - - - - - - -,- - - - . - - , - - - - - - -, - - - - - - -,- . - - - - -.- - - - - - - , - - - - - - -, _ClJdonel,. Lln1{'ItJ_ Lf. -Rl, -------,- ------,. ---.--.-- -, ---.---, --- -.

I~

_OF_

PREL IMINARY

95%
Review

NOT FOR
CONSTRUCTION
OR RECORD ING
DWG. NO. 0- 1.01

600-7-503TRACS NO. H4314 03CVIEW NAME.

, , " T; ; \' ; : : : : : I:: : :L; : ' , \' : \ \; .
.11.55. i --- .. --:-- -- -- -:-- -- -.-;-- -- -. ~ .~--,-.' ;~-- : \: -: ' :.-..----. :: :i .~_~.~:_;-- -- ... :-- -- -- -- --.~-- -~:-- -- __-:-::-__T_:_ -- -:-- -- -- _:-_t- --;. --.. --:-- -- -- -:-- --- -- :-- --.--: -- -- -- .:. -- .--- :U55.

, , , ' , ' • ' , ' , ' , ' • ' , ' , ' : .: Nil( '1 DAlE ARIZONA lJ:PARTllENT a' TRANSPOOTATIOO
_1130 _' . _; ' :_ . ' ___: ' : ' : ' : ' : ' : ' : ' : ' : ' DE~CN DBl 8/99 INTERIIOOAL TR.\NSPallAT/()l DIVISI()l

, , , . - - - - - - - - - -, - - • - - - - - - . - - - - , - - - - - - - - - - - - - -, - - - - - - - - • - - - - - , - - - - - - - - - - - . - • ,- - - - - - - - - •• - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - -, - - - - - - - - - - - - - - , - - - - - - DRAIN CPG 8/99

: : : : : : : : : : : : : : : : : : : : : : : CI{Il(EO 1" JRG 18199 WE5T CHANNEL

mu.t 2777 Co CAMELBACK RD.
, , , , , , , • , " SUITE 200

• , • , ' , ' , ' , ' , ' , ' , , , • , ' " PHOENIX AZ 65016-'302 PLAN AND PROFILE1125 ; , : ' ' , ' , ' , ' , , , , , ' , ' , ' , ' ARIZONA,INC. '6021 3i'-2177 5T A 34+00 to 46+00-. - -- --- ---.-.--- --... -.-.-.-- -.--.--"35- ---.-.-.-- -- ---.----, ---- -.-- ---.. -.------.. -- -- .-'. --- -- .-- -- .... --- --·40- .-- -- '-- -- -- --.-- -- -.-- -- -- -- .-- -- .. --.-- -- -.-----,. ----.-'W"202L l'oCAT'" SANT AN CHANNEL - PHASE III

""': , 50~ , " , _ . __ :_.U .

IIS0,"" '<\"""'"' """':"' Q.l§2G"'"'."" "':~:~"',"'TH"'t, !T~HliJ D.I:~ Hr","'"'", :11~5
1145: : · :S."'.'"'."'"':-"' ' ",",:""",':"'H':"",",", . '.;,. 'Wes,cn.nnefc<1r&l>GL: : :.0'" : 8": , . . : 1140

.";·~i;. • • • ..L';::~ig':::i~H'" ...
1140 , .:H"' ... :.... H.:",.OH ... H"'"OHHH.:H"' "'HH .. '. ",,~. Ex,tlO' EPNG .' l1 ~ . 1i; i;)' : : . . 1135

IU5 , :: :: : ..•.......•.......• ~'.~...•....... '. . . . . ., ; i ....., ; : ..... ..... . : ~! i;) , <.......•...... : . . . . . .•. . . . . . . . . . . 'n~5 ,.............. . '. ...... .

J.\sonc\p..od\d..n\scdpp3.dgn
04 AUG Iqqq

::::1:lijJtjtjl!~t~};;L,rjT:b~1~iii;:::::
. . : laN'r Water :Surface:?r."",: : : : : : : : : : : : \: : : : :,;'" - : : \l! "': . . .

.11.60_ ~ _. : . ; ; ; .: . _~ ; \ : : . _. _: :. : . __ : _. _. :_ .. __ -J ~xst Groui;d LIne If: Cst f __ : ~ . __ ; _. ;_. : ~~ _~_; :_ ~ ~:.. _. ; . _.: .. :__ . . ~ .LJ.60.
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_OF_

CAUTION

600-7-503

SRP OverheiJd Power
SRP Underground Power

Rt Sta 55+77 to Rt Sta 58+00
223 LF New Chain LInk Fence
H= 6' ADOT Std C-J2.20 Type I

~

~
of.

......
\l)., .

it
Rt Sta 55+77 to Lt Sta 56+27
100 LF New Chain LInk Fence H= 6' and
New Gate W= 8' ADOT Std C-12.20 Type I

Yi:.:>: 'II"

'J,Q'm~f\~L;~:5MI to U Sf. 58'1XJ
: _-, 173 LF New Chain LInk Fence

'.)1'; (i : I H= 6' ADOT Std C-12.20 Type I

--/4..-4 : >- ; : : ;..11.55.

TRACS NO. H-431-4 03C

..Q.:
" i?Glla Drain Bypassr Pipe See Detall{i" Sheet IR-6 to 1:-7

.' ~/GlIa Dral((C~t, f ~ as. .~ . ~ ..
....; .' . :::: - t\l ....... 0 .......

• ....... co-." 0-..
36" DlscharQe. PI"" \Q :::::. \Q • It')

........•..............~ .. t'>'. ,10 ,.1.\1 .•..,· ..8 .. , ,""" ., , ., . ' , I':::: \QC It') , of. It') , , , , ,

, Cone Channel LIning: : :. !!:! ~!!:! : ll:)~:
, '~""IO .... · It') ,

'lU ' I)' I)' , , , ,
, ... ~.~ ;:, ..:...~ ;:-;~ ...... : .......:.......:....... ~ .1I60.

~ Ill ..... : VI ..... : : : : '

New R/W Marker
ADOT Std C-2I.JO

Access Ramp
See Detail D6

Sta 17+86.15 (Gila Drain Cst fJ

DIP Sewer See Sheet C-l.02

Rt Sta 55+00 to Lt Sta 55+43
100 LF New Chain LInk Fence H= 6' and
New Gate W= 8' ADOT Std C-12.20 Type I

o
III

Lt Sta 46+00 to Lt Sta 55+43
943 LF New Chain LInk Fence
H= 6' ADOT Std C-J2.20 Type I

Rt Sta 46+00 to Rt Sta 54+90
900 LF New Chain LInk Fence
H= 6' ADOT Std C-12.20Typeh

New R/W

o
L0
o
N

Operation & Maintenance
Rd See Detail 02

VIEW NAME.

~

ct \ Future SR2021 Moo Cst f

8 ::i. .., ...•.•....••...•.•...':.. •• jaL"!,;h"'?:~::c: Top of Cone

...... ' .- 8.~ ".................... . " ,c~~n":l. ~~n!~. ~~'. .~t.
, , of. 10: . " . ','

. . ' : ~:: : 100- y~ Water Surface: Profile ,',' \
1I60 : . : ' ~ ~: ' : ' , : Exst Ground LIne @ Cst 'f : '

1155~······'····· .•.......•~ ~...•.......•...... ; ..-'-" '_1'_ J T J_''_'" :" ,,_.'_r:i' ~'f_" ._.'_'1

'. . - . - -: .. - - - - - ,- - - .. - - ~ . - .. - . " .. - . - .. ' - - - . - - - - - - . ! ". - - .. - - '.. - ~ - . - - ' - - - . - .. ,. - - - '. - - - . - . ~ - . - - . - .. - . - , - - - - - - . - - - - - - - - - -
.' . . " '

Top: of Cone. Channel LIning :

lISO : :: , ,',' : : : Top of. Retaining Wall :
.. ., ',""" ,"""" ' ,.......•...... , ' .. , ,.......•......... " .. ' , '. 'See·DN· 59·· '- .

. .' '.'.',' _ ' O.Jo04~: : : : f }.848~X
: : : : : : ' : ' : ' : ' , ' , ' , : ~" .,lI4t5 ' ' , ' . . : ' : ' : ' ' . ' , ' . ' ,

II~O'HHIH:Hj~H'H,HjH:~c~J,cst£]'~HH'Hf;\;ef;&H1~~~I~~~~ .
: : : :'l! ~: : : : : : : : : : : : £ _ Stob : ':' 'Ill iii lil~',.,

. ~ _ ' Sta 53+82.80 ' ,..,::::: .... ~
.IlJ5 .; ;~ .~ : : ; : .; : : : : : : See Detall :S17 ~ ~ :'1) (h .::::: ..

. ' .... - . ii: ' : ;©O' III :~ ~ -, : ': \Il ~
lIJO " , ' , , . ,New 24" ~teel CaSIng :
.. .; ','" -- .. : -- .. -: :-- ; ~ : -- .: ; .. -- .. ~ : ~ .. -- .. ; ~ : --., .. -- .. -: .-- : : ; ·1· .: : .. ----~ \ : '.:-:-: .-:-:',-:'..-:: : : ~ .

:8" Slab: , Gila Drain: I::::: "
, . ' . ' . ' , . : ' : " 'See Detail S17 : . , I::::: ..., " ..... . , , 8" Slab

.1l2S.; : : : : : : : : < ; ~ : ~ ' .; , : i '~-IOI ·x ,~"x '1-7&:' ~ ~ : ~ ~: : , .; : See Detall SI7: " '. " ....•......

.= VarIes Yn , ~ ;::: lR :::: •
: : : : 'tl ~ 'tl I) Nil( DATE ARIZONA DEPARTIIENT a: TRANSPlJlTATICJl I PREL 1t.4INARY

, ' , ' ..... - .... -DEgCN DBl 8/99
••••••• ,•••••••••••• " ••••••• """r·"'" •••••••••.••••••••••• , •• , •••••••••• , ••••••• :••.•••••.•••••••••.•• ,..•••••••••••••••••••:- •••••• ,••••••• , •••••••, •••• Y'l.4J......•.. Y'l4J DRA.. CPG 8/99 IH1ERIlOOALTRAHSPallATllJIOIVISI()f

CllllED JRG 8/99
nIl.l • .12771 L CAt.<ELBACK RD. WEST CHANNEL
..,...."... ~~~EENI~~OAZ. 85016.4302 PLAN AND PROFILE NOT FOR

•••••• , ••••••••••••••••••••• •••••• J ••••••••••••••••••••• •••••••' •••••••••••••••••••• .' ••••••• , •••••••••••••••••••• ••••••• ,••••••• ~ •••••• J ••••••• ' •••••••••••••• : •••••••, ••••••• ARIZONA,INC.160213J7'2771 STA -46+00 to 58+00 CONSTRUCTION
ROOt< ['a"''''' OR RECORD ING50 55 202L SANT AN CHANNEL - PHASE III DWG. NO. D· 1.02

J.\sonc\p~od\d~n\scdpp4.dgn

04 AUG l'Iqq
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NOTE,
For Re(1K)vals See Re(1K)val
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See Utility Sheets.
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NOTE,
For Removals See Removal
Sheets. C-l.0l to C-l./J.
For Utility RelOCations See
Utility Sheets.
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CAUTION

NOTEI
J. For Removals See Removal

Sheets C-J.OJ to C-J.JJ.
For Utlllty Relocations
See Utility Sheets.
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N

.11.65.; ~ : ; .

. . - . ~ . - - . ~ . - - -: ~ . - - . . . .- . . ~ . . . . - - - - . ~ ", - . - - - . ... . - . - . . .- ~ - . - - - " . - - . - - -. - - - - . . . ,- - . - - - - ; . - - - - - ., - - - - . . -. - - - - . - - ~ - . . - - . ~ - - - - - . -,. . . - - - -.- - - - . - ... - - - - - - ., . . -- . - -, - - - - . . - - - - - - . .. - - - - . - .,. - - - . - -,. - - - - - . ~ - . . . . . .. - - - - . - -. - - - - - - - .- . . -- - -.- - . . - .., . . - . . . ... . . . . . . .. . - - - - .

, ,,;,:,:,:;:::::::: : Exst COX Cable. :SRP und¢rgrOUnd ; : : : : : :
1185 ' : ' : ' : ' : ' : ' : ' : ' ' : ' : ' , ' Power lind US West Telephone ' , , , , , ," .; ' :. -- : -- .:-- ; ~ : , ! ~ :-- ~ ~ :- . -- .. ':' ~ ': ; :' ; ':' : ~ ~ : -: : :- : : .11.85.

Ex'st cox Cdble. SRP: Underground : Exst Co,X Cable. 'SRP Unde,rground : : Exst 6": cae Water Exsf cox Cable. ,
, ' : ' : ' : ' : : Power and US West Telephone: ' : Power and US West Telephone , " "" SRP Underground Power , ,

.1l80 ' : " : ' : ' : ' : ' , ' ,: :':':',"" I' , , , . 1180. : JOO~ y,- water 'SurfifCfJ' PrtJfI1e-- . -- ',' : ; -- : ''- -- ',' :-- ''- . -- , . . . . .. . -- " ; , -; .. -- -- .• . .. ..;..... ',' Propos'ed' Stub ;Oot ; __ -;.. .. __ : ; :. __ : __ .. ;.. .
: : : ~ -A..: : Exst 8~ COC Wafer : : : : Exst 6" COC Water : : ~xst Grour:d LIne II: Cst t: : : : 24- Storm DraIn

1175 : : : : : --.;... --- -, --' \ ' : : : , : , : J: :"-.: : : : : :~: :,~L: : : : :
nra] ••••••I•••• [•••••• '~ ...•• > •• ~ ~ •••••• ~~:- ~~ •••• ~. ~ ••~~;> ~.~C}~~~ •••.~- ..~.~ ••••~.~.~.~~. y ....••••••~••••••~.=~i ~ ~ ' : ':~::

Exst 36· cae w.ater " , ,"',' , : Exst 24~ cae Sewer .
Ex" 12" CIX ""~ E;(sl 8" cal: SOW" : • Ex" 8" =5",,, , . . : : : : 6' : :
See NDte 1 (TypJ : : : : : : : : : : : : : : : : : : : : :~ ~ ~ ~ .~ :.. ~ :.~ .. ~:. (\I.:. ~ .. ~ .. :.~ .~ .. : ~ :- ,.. ~ / : ~ .. "Q,)001f~ .. ~ .. :- .~ ~ .~ .: ~ :- .~ .... ~ .. ~ "~ .. ~ . : .~ ~ .. 9' t ~ :- .. ~ :- " .....' ,.1165

" ,7 ?

.1l60. : : : ;. . : '" i. . . .. ., : : , : : :. . . . . . . . . v))

:8 : Propos'ecJ Stub:Out

.11.55 : i~ .~ : :..~~~ .~~o:~ .~~a(~ : : ~ ; : ~ ; .
'~-' ,

.lI.50 : ;i .~.. .: : ; ; : : ; ~ :..1. 4 ..

.U40. ; ; :.. __ ; __ .i : : : :.. __ ' __ .. : -' __ ..: __ .

. J1~5 .: ~ -- . ; :.. -- ~ ; -- -- :. -- :. -- ; .. ~ .. __ : : ; : :.. __ : . __ ; : : ; , __ .:. . I~~~: ~ NlI€ I:~::I I
Cl(aED .IlC B/99
...... 2717 E. CAMELBACK RD. EAST CHANNEL
~~~~li~I~~OAZ. 85016.m2 PLAN AND PROFilE

" , , ARIZONA.INC.(6021 J]7'2717 STA 142+00 to 154+00..................... " iSO ' ''''''ZOZl I'OCU'O' SANTAN CHANNEL - PHASE III

JI\sonc\prod\d,.,,\scdppI7.dgn
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NOTE,
/ • For Removals See Removal

Sheets C-/.O/ to C-/./J.
For UtJllty Relocations
See utJllty Sheets.

2. Install 8 ea New R/W Markers
per ADOT Std C-2/./0.

Access Ramp
See Detail D6

Operation & Malntef1iJnce Road
See Detail D2

III
~-

./ . . , .
- :.~ :_., -~ -----, ~ :-. -----1 -;. ------;- ------:. ------:- JUS.

. -._.__ _--- _--- _--- _--_ _-

........~__•__•••••••__•• ......__••••__ •••••••_ ••• M__• ..• N .. ••••••_._._-

/

~\ ... -Ic ....~ .

ii:

"'... /
fjearthstOfl4' Culvert
(See Dra'l/Ings 5-2.0/ to 5-2.05)

East Channel Cst f & PGL

_ .. - "_"_'H"'__'~"_'~"'_ "'_'R...__.._

..._ ~[.. ~=~~=::.~.
~ <.\I...~-- .... ~1--- ......-_·..-\..·_·-........_ ..-......---....·----....- ..-........- ...-......-
'0 !e Lt & Rt Sta /62+06 to Sta /66+00
... - 788 LF New ChaIn LInk Fence

a.. H= 6' ADOT Std C-/2.20 Type I

········?···-i ,- ······_A , l _

-····-···¥_·····_.A

....+-1-4· ....-....·__······)..._-....·..........

Top: of Ret~/nlng Wall : : : : : : : 1170
'See: -Geta"- $-3 - - - . -: - ' ... - ~ -.. - - - .:' - - .... : - . - . - - : - - - - - . -: . - .. - , .:- - - - . . . .. .. ... .

TOp of Cone : : : : : : : .
: '\ C~nnel LI~/ng : ,; : .: . ; : .: ~ .11.65.

... - - : - - - - - . -, - - - . - - - - - . - - .... - - - - ,..
, ,.:. /'\ .!

- ... - ~ .. - - - - -, - - . - - - -' - - - - - - -

··_--··-Srcf·J62'+06-··--~=··.•~'.=.-;·······::-i':):i i...'
//0 LF New ChalfJDnk Fence'H= 6~ aiid ;;; i ,;
New Gate W= 8' AOOT Std C-/2.20 Type IFuture SR202L Med/Cst f,

, . , ,• _. _. - 0 0'. ." .. _. _ •• _.' __ .0 __ .. __ •• 0 •• __ •• , _

~ Exst 6· :COC Water .•

Exsf 8· ccx:l~e~~~(. ._.\._.:. _.... _t .... __ ; __ . _~~~t. ~.". ~~~:_~e.~e~ (. _.. .0.i(X1Q/: :.. _.. __:_.. ,

r;:~'" '1 ,';,':, \ ':\, \:~' \fr \\ .\.\I~ ~}TI')'·?J~~·r
, :£,'I'-n; IjJ'"M ~l\$'W'di.n;'\~t \~ jJ f j

0" 'VI ~. ,. ~ , ~~~W4~~:~fl
;;:.' '. . \ N..v;24' ~ry Sewer '\sRP~oviir'lliial., c:....3::;: ..:f-- L + -- J.. :;.!"~7'"'>.··_·····-f····'.;t.;-~
1\. ;> ~ '.. . r \ '"y''''' .. ", t ·C·..... """"i I, v. ". 'ri' '
f, 'y/<""," "'\ \..j:" '-''- ! .' .."'...... i_§xstArrlgotlon'\{)JtclI; ; ;

~~L~c..;,·.,::l~~~:C:L.~,~~=d,~~~~:':~_....--..._.._....--~ ..--...__..__ .._-.__.....-

N

.11.80_ ;--.-.--:-- .. -.-:.-.----; .... --i--.--. .

.11.10. ~ __ . _, . _: _. :__ .... , : __

.U65_~-., .. --:--.- ... :- ... -.-;-.-.

. .. - .. " - - - . , - .:- . - - - - .: . - .. - - : - , - '.' - . - - . -.- . - .. - - :- .. - - - - : . , , .. - -: - . - - - - -:. - - - - - . : .. - .. - , - - .. - . ':' - - - . - .•...... : - - - . - ..,' . - - . - ':- - .. - - - - - ': - ':- .. ' .. ':' ~ ~ ~ ~ - - . -:- - .~~ -~; '~~r~- : - . - - .~ ~~ .. ': - .. - .. : . - . - - - : - - . - , . -:- - - - - . - : - .

.11.85. : JOO-~r Water :Surface; Profile: ; : : : : : : : : : IW): : IW) cl ~&l : Channel Llnl Rt 8 ~lC'J: : : : :
_ ... , • : :./ , • • .. __ ...... __ ;. J :. .. .. ; ., ' • __ • :. • 0' __ . __ .• 9 _~.. ~oq:----:. : : '" ~~: ' . , , 1185

, ' , Exst cox Cable. SRP Underground: : Exst 6": ' : . ~: :~ ta ~ t:::: : Top: of Co;.c --~ :::::::::: -- ':-- -- -- - : -- -- -- ': -- . -- --:' .. -- --: -. .
!7ower and; us west: Telephone: : : COCo Water : Exs; Ground ~/ne (I cs~ f:::::: :::::::: t ~ Channel Llnlhg Lt .:!? ~~: , . . .

, -~ -"" --:- -.. ,..:- -----.:.. ----E:"----.:. -...iI- -~.~. ~- .... --:- -. -.~: .--__.i~ .Vi ~ii:i .. -. .. - -~ .. -- --~--. --~:~~- --;. -.. -.. i···· ---:- -. -...;.. --- --~ _U80.
, ~--:.. ------- - ------'. .,--: - ' --< V 7'--~ - i·-\~-jz~i=' =:.j;;.:=~:::...:::::::...:::::;..::::::...::;:::..=~

----- . : : L..-;--_. : : : : : : ;
. . . - -:- - - - - . - ~ - . - - .. -: - - - - - - -' - - . - - ~ .. - - - . ~ - - - - ...:- - - - - - .:- - .. - - . ~ - ... - - ~ - - - .. - .:- - - - - - -' - .. - - . ;

~

•

•

i
£

i

J'\sonc \p..od\drn\scdppI8.dgn
05 AUG Iqqq

VIEW NAME. TRACS NO. H4314 03C 600-7-503

Review

NOT FOR
CONSTRUCTION
OR RECORDING
owe. NO. 0- 1.16

_OF_
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East Channel Cst t & PGL

/

Operation & Ualntefldnce Road
See Detail D2

/
.{ r= I7'i;j-----'-'1 c ,~I~/ ,~ l

~ '

1

o,..-
New R/W

I,"
/=:r ,//' I

]/
,

I

.'

1
_,~.__ • , C _;-'C~
' ........-

-==~ =~ ,===='~~--=-~ ';-=~,:~,~=--:/,=.~,=j-,:t:!''=~~ ~====:'~
Future Ramp 'S-W' Cst t Lt & Rt Sta 166'.;oo'to,5ta 178+00 ':;:-

2394 LF New Chain Llnk Fence ~
H= 6' ADOT Std C-12.20 Type I -_ u

;~ FuM. SR2fJ2L lied/Cst £\. '"
;'>.J

~=~~~~~-_-_~-~-:- -.------ -_~ _~ -=-=~~~- -: --- --__ . ._.__...- c>

N

J1.10,;.

..... 0...... : : :' --:-- -----: :' -.,,~.a'~ is : ,.. -:' : ':' :--- : : ':' [ ': T :' : ': ':' -.. : :.-- ~~ ~ .:' ;.. --.-.: T -: -
, : ': :' iij~ a:l ~ : ' , ' , ' , . , ' , ' , ' , ' , 8 .....,0:: 0:: ' , , , ,

.1l90. i- : j' . -.. -. ~ .. -..~ ~Ct :- : ~ ;~.~~ - --:- . - ~ : . -. f:~ffei 1~hi~ '{( .-i.-.- :-.. --.. :- .--.. -: -..:-.. -.. ':- : j -. 'j - ---: : - ~ ~ ~~~ .:' : -.. ':' --.. --:- --: .U90_
, : ' : 8;;::f>;: . c;:::::;:::::r--.~ : 'l' , ' . ' , ' . ' , ' ExsfGround,L1ne"PGL ~Q;)r--.r--., . , , ,
I , '""" ... I 'c "*0..1 '-' ......... """I ' ',' I ' , • • I , ' , • I ""- ............ -. , I , , •

: : : : .....;.: : .. cOol";'~ : : : : ' : : : : : : : : : : : : - --- : : : : : lI85
1185"""" --, -':""":'" '!!l §;!;;" -:-""":"" ~ ~!::!::!'::"'" -:""":"'" ': "'" ':'" -, [:::. ~"f!j;,gRi:"""',"'" -;"" ioo~rr' w~;;,;.s;,;.;;,; P;~(}ie"" :t' '." -"';--, -, ':"" l( ~~~:""";"" -':"'" ':""";" '

: ' : ' :>.:>.': ":':: :': : :'::: :""--: : : : :
, : ' : ~ ~~: ' ~ ~ ~ ~ ~ : ' : ' , ' . ' . ' , ' , : ' , , : ~' , , , '.

:::j •••••I••••• I••••••E~F---~~~~.~~ •••••••••••••••:•••• ,.1 ••••/~t •••••• j•••••••••••J,"'/j-,--".'"_,,CT~ ••••• '- , • •"',:' ••••••:••••• ,~ •••••••••••••• :::::
, .

.. __ .: __ .. : : :__ . ~.--.--~--.--, ,_. __ .. :.. __ . __ ~,--,-- .: ..:. __ ., __ ; __ __: . __ :.. __ ._.~-------: - :------- . __ . __ ; .. __ .: ., '~-- __ ." .. _, ., J1.10_
~

•

1=

R."lew

_OF_600-7-503TRACS NO. H<l314 03C

170
VIEW NAUE.

,8 it) \ ' , ' .. 10,

:~ ~ : East Channel Cst t & PGL ~ ~: , , , ,
J1.55. ., .. __ .'. , ... ,. . .. ' __ : _ .:__ .:' ' . __ , _., .... __ .... __ ; ' __ .:- .. ,:.. __ ... , .... __ ; ... .:- . __ . __ ~ _..... ; _..... _:, .. :__ ..... ~ ... __ . ;.. .. -- ,: .. ---- .:- -- -- -- : .. -- , ..:.. -- . --:-- ' .. -- ~ -- , ... ; -- -- ...:...~ ~ ~ -- -- -- ; ---- -- -:. -- -- . ,:... -- -- ~ .11.55,

,'tI Q) VlIJJ
:iI;i;j •

.Jl50 .: ; _. _ ~. _,., _.:,. __ , .. ~ _ _.; _ :.. , _, _ ,~ ',"'" _-;.. ,. _.. , ,. _;- , ,; ".,',. _, ..: __ _.. ;., , '.', :_.," .. , -., -., ~~: ~~ NIl£ I:;::J ARIZO~[~~T~:1~T:T~~~:~T1(J1 I PR;~U~ZRY •
CI£ClED JRG 8/99 -

1"IIIl••• 2111 ". CAUELSACK RD. 21 EAS T CHANNEL
• , ' ~~~~fN!~~OAZ. 85016-4302 PLAN AND PROFILE NOT FOR

1145 ' . " ' , . ' ' , . ' , IARIZONA.INC.16021331'2111 Sta 166+00 to 178+00 CONSTRUCTION
_ •• •• _ , ••••••• , , ' •• '. , •• , • _ ••• _, _ ••• _ , ••••• ' , • , •••••••••••• , , •••• , ' , ••• , • , •• , ••••••••••• , •• ', _ ••• , •••••••• , ••• _ • ' , ••••••• ', ••• ' •• - • - •• - - > , • , - • - •••••••• , • , •••••••• - • , .' ••• , • ' 'I'M' 1,0CA"'" OR RECORD ING175 202L SANTAN CHANNEL - PHASE III OWG, NO. 0- 1.11

J.\sonc\prod\dr-n\scdpplq.dg"
05 AUG Iqqq

i
c

i
~

j:/sanc/prod/drn/scdpp19.dgn Aug. 05. 1999 12:52:07 DMJM Arizona. Inc,



z
o
>
<l:
-I
a.
~
c
z
52
I
U
:J
cr:
l
V!
Z
o
U

_OF_600-7-503

NOTE,
For Removdls See Removal
Sheels C-/.OI 10 C-I./3.
For UIII/ly RelOCdtlons
See UIII/ly Sheels.

TRACS NO. H4314 03C

Basin"G Oulfall PIpe Csi f
See Sheel 0-1.22

Sid 185+/5
95 LF New Chdln LInk Fence H= 6' dnd
New Gd/e W= 8' ADOT Sid C-/2.20 Type I

Exst '24" 1DESIGN I B NIIo( I DAlE ARIZONA DEPARTMENT (J' TRANSPORTATll»l PREL IUINARY
.. .cae . ewer --; ~ : : -; : ' r • • • • •• DRAIN ~~ :~:: INTERIQlAl TRANSPtJlTAT1al DIVISlal 95%

CI(IlED JRG 8/99 R I
.....1 2177 C. CAMELBACK RD. EAST CHANNEL .. fIW

. " , , . III1rIlIID ~~~tNl~~OAZ. 85016-~302 PLAN AND PROFILE NOT FOR
...... , ' ~ ......•...... -' .......•...... : .•.....' .. _..•.1ARIZONA,INC. (6021 331·2777 Stc9 178+00 to 184+30 CONSTRUCT ION

185 I""'TE202l ILO""" SANT AN CHANNEL _ PHASE III OR RECORD ING
DWG. NO. 0- 1.18

Edsl Chdnnel Inlel
See Deldll 018

New R/W Marker
ADOT Sid C-2/./0

~'-'-'<""''-'" ,.-."",

_.~_...~..,..

Fulure Rdmp 'S-W' PGL

"-

~.",

~.",

~'"Operdtlon & MdlnlendnceRoad
See Deldll 02 .

EdSI Chdnnel Csi f & PGL

New R/W

o
~

VIEW NAUEI

Lt & RI Sia /78+00 10 Sid /85 + /5
1508 LF New ChaIn LInk Fence
H= 6' ADOT Sid C-/2.20 Type I

-,
'''-''".:'',

_._- .._.--.-._._--
,._-'_._._----------_-._-_._----

tt

. '.' '.' ''- , l' .~~.. : ~ : ':' : ~ :' ':' ': ~ ~ ~.~ ':' : ':' : ';' ; ':' ~ : :' ':' ': : ~ ~ : .

, .... ........ . ' , ' . ' , ' , ' (,j,0 ct: ' . ' , . , . , , , . . , , , ,

.1l90. -j - : j -.. ~ ~ ~~~.+ ~-"'" ; : {oo-rr ~d/er sU~fdce p~Oflle .. ~ ; ~:~~~.j f······ .: ·i······ .: -i······ ·i······ .: ··f······ ; ·i·······~······i···'" .j ·i·······f .1l90.
• • i- 0 lC) 'l- " " Top of Cone , ' . ' .2i!''l- to..... . , ' , ' . ' , , , , , , . , .

: : : : ~ ~~t:::;: E t'G nd L';'" c t 'r. : Chanhel LInIng Rt :: (,j:~ :::::::: : : u~/Ch E"'~'1 Ground' : : : : : : : : : : :1185 . . ' . - ---. xs rau I~ @ 5 ,~ , , ' 'a; a; , , "", ".:J, '."""'" 1185

1180)H[: ~:Z H, HHHIHHH: pr:~~no Lt,:~~~~ HHH/.:;~. E~ln' ~ ~f~PI~ HH, H'H H H; HH HH;1I80
, ' 'L' ,I " , ,

.IU5. ; : : : ' , :.. , .. ,,: .. ·1· .:.l. ,.: , ", ' :.,. I~f:-· '" .; :..~ ..:.. , ~ \ : ; ~ : ~ \ : : ,.; .11.15.

••••••• : •• H' •••••• H •••••••• , •••••••••••• H •••• 'Q';~~' .•.......•......•..............•..•....•... i l j i...•. : ! ·.. .111

, ~ ,:' ~ : ~ : : : ';' : ~ : ~. 'J'.. :'~ ~ :' ~ : ~ , ,
· . '8 ' , . , ' . ' , ' , ' , ' ..... ~, ' , " ..,."" .

.11.60 : j ;8'~" .: ·~·······f······~······ .j .. - ~ f······~······ -~ ~.- ; : j.! ~ .. : : j j j -j- ··f······ ~ -:- j j j -j-······f .11.60.
, , ' i- ~. ' , • , • , : ' New 36 OIP Wdter: ' - : ' , " """."
: : ;~::::: : : : : : : : : : ' :/ :.:!?~: : : :: :::::::::
· . .- , , . , ' . ' , ' , ' . '1I)t.u' . , " ",."". I.11.55. . , ..: : :~ .~ : : : ~ : : , ~ : ~ ; ' : ~ ' : __ .. , " '- -•..............' ' ' .1.55.
, : ,II) t.u: ' : . : ' : : New 48"Sleel CdS[,

JI\sonc\prod\dr-n\scdpp20.dgn
05 AUCi \q'l'l

.:::; ': t............•.............) ;."180: ...., .': ............•..... '.' .' .
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_OF_600-7-503

Operation and MalntefliJnce Rd
See Detail D2

TRACS NO. H4314 03C

/

Forebay C!KJnnel Cst

Section LIne

Match Exst Cone
Channel LIning

'.

'-'-

Exst R/W and
Exst Chain Link Fence

"

Exst Channel Phase II

.....::,'
-"'"

\. ",.

/ :

. " ..~

VIEW NAME,

tv

• • ¥ • - • ~ •••••• ~ •• - - •• - - " •••• - •• - • - - - - -, ~ - - •• ~ -.- •• - - - • : •••• - - ... - •• - - ., •••• - - - ,- - - - • - • ; - - •• - - .... - •••• -. - •••• - • r •• - • - • : - •• - - - .,. ~ • - - • • ,- • - - •• - r - - •• - - " • - •• - - ., • •• - - - - : - • - - - ..... - - - - -, - - - - • - - ,- • - - - - • r • - - - • - ... - • - - • ", - - - - - • - .- ••• - - - • - __ •• • -, _ • - _ • _ _ ,. _ - ••• • r •• _ •• -

1130 . : . : . : . : . : . : ' . . . . . . . . .: I Nil( tDm ARIZONA OEPARTIAENT (F TRANSPOOTATla-l PREL IU INARY. ...: ; _~ _:_ ~ _; : -: ~ ._ ~ _: -; ; : : ~ ~ ; ~ ._ ; : ; ~ ...... ~~: g~ :~:: INTERUOOAl TRANSPalTATllJl OIVISIlJi 95%
CI£IlID JRG T8/99 Rovl_

DM.N 2777 E. CAllEl8ACX RD. FOREBAY CHANNEL
• • • • • • • • • • .' • • • " SUITE 100 NOT FOR1125 . : . : . : . : . : . : : : : : : : : : : :: PHOENIX. AZ. 85016·4302 PLAN & PROFILE

.. • , ••••••••••••.• " •••.•..••••.• " .. _ .•.••.•••• " •••...•.•.•.••' •.••••••.•.••. , ••. _ ••••.••••• '..••.••••••.•• , •••.•.•••.••.• '••••••.••••.•• " _ •••• _ ••••••••••••• _ •••••••••' _ •••• _. ARIZONA.INC.16021 331-2711 Sta 1+00 to Sta 13+00 CONSTRUCT I ON
.am ILOen,., OR RE CORO I NG

5 10 202L I SANT AN CHANNEL - PHASE III DWG. NO. D- 1.19

· .U70: . . : . . : : . : : : . : : . . .' .
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(520) 56.2-6000
~: (520) 56.2-60/0

WRTER QURLITY PLRNNING

Steve limenez
Assistant State Engineer
Valley Project Management Group. Mail Drop 614E
Arizona Department of Transportation
205 South Seventeenth A venue
Phoenix. AZ 85007-3213

~~GILA RIVER INDIAN COMMUNITY
~ ACATON, AZ 85247

C«ec~~~'uc (!J1Ji.ce 01 tIu!,
q~~..et.q~

3/5 Wed e:ua~ Road
(JrJdi ()~ &a:. 97

MAR-26-1998 11:58

Re: Southeast Valley Regional Drainage System (SEVRDS) and Gila Floodway Permit

Dear Mr. Jimenez:

In order to implement the existing 1991 agreement between the Gila River Indian Community
(GRIC) and ADOT the GRIC Department of Environmental Quality has initiated a pennit
development process for the SEVRDS project as described in our April 25, 1997 letter to Dick
Perreault of the Maricopa County Flood Control District. Based on the latest information, we
believe this process now would best function in two steps: a Conditjonal permit issued within the
next few months to allow construction of an outfall channel coincident with the Pima-Maricopa
Irrigation Project (P-MIP) crossing of the 1·10 Freeway and a EinalP..enni! issued after a more
comprehensive review of the ultimate project. Although we prefer to issue a single pennit after
the necessary information is gathered, we recognize the need to keep the P-MIP and Freeway
projects on schedule. Also, the Conditional Pennit will further define the relationship between
ADOT and the Community in anticipation of issuing a Final Permit for discharge of stormwater
to the Gila Floodway. As you know, the Tribal Council will make the final decision on permit
issuance.

The attached Final Scope of Work (SOW) has been revis~d according to agreements reached at
our meeting on December 3 1. 1997. The specific agreements and the location in the SOW of
those changes are as follows:

ADOT is only responsible for the quality of water discharged from SEVRDS [0 the Gila
Floodway. ADOT is not responsible for the quality of water from any other source
discharged to the Floodway (Page 2, Paragraph 4).

The point-of-compliance for the SEVRDS outfall will be determined by agreement between
ADOT and Gila River Indian Community (GRIC): this point.af·compliance will be above all
other discharges to the Gila Floodway (Page 2, Paragraph 4).

Page 1 of 4
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ADOT will provide funds for well installation and monitoring near the wetlands/detention
basins, and GRlC will be responsible for having wells installed and samples collected (Page
2. Paragraph 5).

The location of groundwater monitor wells at the wetlands/detention basins will be detennined
by scientific and technical considerations. All parties must agree on locations before wells
are installed (page 2, Paragraph 5; Page 9, Task 6).

The purpose of groundwater monitoring, conducted as part of the permit development process. is
to provide a baseline characterization of current groundwater quality (page 2, Paragraph 5;
Page 6, Bullet 4; Page 9. Task 6.0).

Historical aquifer contamination or contamination caused by activities umelated to SEVRDS are
not the responsibility of Arizona Department ofTransponation (ADOn (Page 2; Paragraph
5; Page 6, Bullet 4).

The SOW will only refer to the use of action levels; not Maximum Contaminant Levels or MCLs
(No reference to MCLs in the document; action levels referred to on Page 3).

In the event that the Final Pennit is not complete when stormwater discharges to the Gila
Floodway become necessary, the Conditional Permit will allow for discharge to the
Floodway if ADOT and GRlC agree that construction is complete and that the wetland best
management practice is fully operational (Page 4, Paragraph 4).

Other Final SOW changes of note include: (1) changes agreed to and noted in GRIC's December
3rU response to ADOT's comments to the original SOW were incorporated; (2) GRlC added some
language to emphasize that GRIC views this agreement as a document developed to implement
an agreement between two governments; it was not developed to meet a state, tribe or federal
regulatory requirement (see top ofPage 4); and (3) the cost estimate was modified to reflect the
cost for installing and monitoring two groundwater wells near the wetlands/detention basins.

Work on the Conditional Pennit can commence once the following items are received from
ADOT 1) receipt of the necessary technical information for the permit; 2) the permit application
fee; and 3) ADOT agreement to work toward development of a Final Permit. Detail of these
three items follows.

1. Campl.ete..Ie.ch.nical Information on the_SEYRDB.J:mje.ct

Additional information is needed to prepare the Permits and ensure their accuracy. This
information includes, but may not be limited to, the following:

1. Design Memorandum for SEVRDS Storm Water Management (dated September
1996)

2. Current plan for design and consuuction of SEVRDS as described in a June 12,

Page 2 of4
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1997 SEVRDs project meeting or updated as appropriare [e.g., 30% and 60%
design memoranda. wetlands designs report (Karpiscak. University of Arizona)].

3. Additional information on water quality which may assist us in preparing a Final
Permit such as:

• Update of anticipated values, if any. for quantity and quality of
constituents entering the Santan Channel from the SEVRDS' detention
and wetland treatment system.
Update of anticipated values, if any, for stormwarer quantity and qualiry
expected to flow to SEVRDS' detention and wetland treatment system;
and
Update on anticipated flow from SEVRDS system to the Gila Floodway.

2. E.ee.s to compkt.e..p~eparationof permits

The GRIC DEQ requires a Permit Application Fee from ADOT for the Conditional and Final
Permits. Atlached is a Scope of Work and Cost Estimate for both permits.

3. ADOI agreement to work toward dey.elQpmencof.aFinal Penni!

GRIC needs a lener of commitment from ADOI which is signed by the Stare Engineer. The
letter should express thal: ADOT is committed to work with GRIC and its contractor, EcoPlan
Associates, on development of the Final Pennit in a timely manner.

The Final Permit will supersede the Conditional Permit. We anticipate issuing the Final Pennit
within two years of issuing the Conditional Permit. The Final Permit will be more
comprehensive than the Conditional Permit and is intended to protect surface and ground water
quality and water uses on GRIC lands.

We expect to complete the technical work and deliver to the Natural Resources Comminee
(NRC) for discussion and approval a draft Memorandum ofAgreement (MOA) containing a
Conditional Pennit within 16 weeks after all requirements are met. The NRC may approve,
revise or remand the draft Conditional Pennit back to staff; however, if they approve the draft
permit, it would then go to the Tribal Council for discussion and approval.

In the event that the Final Permit is not complete when stormwater discharges to the Gila
Floodway become necessary, the Conditional Permit will allow for discharge to the Floodway if
ADOT and GRIC agree that construction is complete and that the wetland best management
practice is fully operational.

In addition to developing the permits, there is a need to maintain an ongoing working
relationship among all responsible parties to provide a forum for addressing questions and
implementing solutions to identified problems. Areas of interest include determining 1) the local

Page 3 of4
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relationship b<:tween percolating surface water in the Floodway or wetlands and shallow and
regional aquifer quality, 2) the source of possible contaminants in storrnwater and other drainage
waters, and 3) the dynamics of contaminants after they enter the Floodway.

Your assistance in expediting submittal of the above items would be appreciated. We look
forward to working closely with you and your staff to complete the permits. If you have
questions regarding these items, please contact Glenn Stark at 520-562-3203.

Sincerely,

mClJ74V~
MaryY·Th~
Governor - Gila River Indian Community

cc: Pat Mariella. Director of Environmental Quality

Attachments

Page 4 of4
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Permitting Assumptions and Expectations

P.07

In preparing a \vater quality permit for stormwater, GRIC is making seven principal assumptions:

1. Source water consists of stormwater, and although its quality may vary, this stormwater is
not expected to contain industrial or municipal wastes;

2. SEVRDS wetlands/detention basins are adequate to remove stormwater pollutant
concentrations to levels which will not exceed levels necessary to protect surface water uses
of the Gila Fioodway or aquifers beneath GRIC lands. These wetlands/detention basins.
therefore. constitute a Best Management Practice (BMP) for the treatment ofthis stormwater;

3. Monitoring for pollutants (e.g., stormwater inflow, SEVRDS' point of compliance which
accounts for both the wetlands discharge and balance of storm, aquifers near wetlands, etc.)
will be adequate to track water quality trends, identify problems and verify assumptions 1
and 2. If deemed necessary, to the extent practicable monitoring will occur during
preparation of the conditional and fmal permit. Monitoring will continue upon completion
of the final permit;

4. ADOT will pay for the surface 'Vv-ater point ofcompliance sampling station and all monitoring
costs associated with either the conditional or final permit. The point of compliance
sampling station will be located dov.-nstream ofall SEVRDS basins but upstream. ofall other
potential discharges to the SEVRDS outfall channel at a point detennined by agreement
between ADOT and GRIC. ADOT is only responsible for the quality of water discharged
by SEVRDS; ADOT is not responsible for any other discharges to the Gila Floodway;

5. ADOT will provide funds for installation and monitoring of groundwater wells near the
wetlands/detention basins. GRlC will be responsible for installing wells and collecting
groWldwater samples. The location of wells will be determined by scientific and teclmical
considerations; ADOT and GRlC must agree on selected locations before wells are installed.
GRIC recognizes that ADOT is not responsible for the quality of groundwater as it exists
prior to construction o(SEVRDS. The purpose of these wells is to provide baseline data to
characterize current water quality in the aquifer underlying the wetlands/detention basins..
The need for continued monitoring of these wells upon completion of the fInal permit will
be determined on the basis of the quality of stormwater, Le., if it appears to pose a risk to
aquifer water quality;

6. The Gila Floodway is protected by the following designated uses: Aquatic & Wildlife
ephemeral (acute only), Partial Body Contact, and Agricultural Livestock Watering. These
designated uses are defIned the same as those in Arizona's surface water quality standards
adopted April 24, 1996. The quality of water entering the Floodway at all times should meet

2
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the numeric and narrative water quality criteria required to protect those designated uses.
These criteria are also the same as those found in Arizona's I 996-adopted surface water·
quality standards: and

7. Compliance with the water quality standards will be an element of the final permit. We
anticipate using a reasonable approach where we consider the frequency with which the
exceedance occurs. We are considering if more than half of the observations over any
consecutive two-year period exceed a standard at the point ofcompliance, then the discharge
is considered out of compliance with the permit.

Although regulation of stormwater is treated as a point source program under the Clean Water Act,
in practice pollutants in stormwater typically arise from nonpoint or diffuse sources that can vary
depending on intensity. frequency and location of stann events. This variability contrasts with
industrial or municipal point source discharges that vary little in quality. For this reason, stormwater
is treated in various communities by implementation of best management practices, including such
simple activities as street sweeping, litter control, elimination of illegal discharges, public education.
and retention and detention basins.

The SEVRDS project relies on SIOrrnwatcr BMF's applied by municipal governments (i.e., Chandler,
FeD and ADOT) and the wetlands to minimize the oppponunity for pollutants to be present in
stonnwater discharges. The usc of wetlands is an innovative approach to mitigating ilie effects of
stormwater pollutants on receiving waters. The numeric and narrative standards that apply to the
Gila Floodway to protect surface water and groundwater will act as action levels to evaluate
compliance with pennit conditions. lfthe discharge does not comply with a water quality standard
as defined in Assumption #7 above, the following stepwise process will be initiated by ADOT to
identify additional best management practices that must be implemented to bring stormwater into
compliance with standards:

Identify source(s) of pollutants:
Idenllfy additional best management practice(s) required to reduce pollutants in stormwater; and
Develop a schedule for implementation of additional best management practice(s).



MRR-26-199S 12:01 WRTER QURLITY PLRNNING

Permitting Background

P.09

The Memorandum ofAgreement, JPA 90-138, between the Arizona Deparunent of Transponation
(ADOn and Gila River Indian Community CGRlC) provides a basis for development of permits for
discharge of stormwater to the Gila Floodway. The permits are being developed as an agreement
between two governmental entities and not for the purposes of complying with any tribal, state or
federal statutory requirement.

The permit process is intended to provide Gila River Indian Community (GRlC) water users '-Vith
a measure ofprotection oftheir surface water and aquifer supplies against pollutants introduced from
the Southeast Valley Regional Drainage System (SEVRDS). Protection is expected to be
accomplished by issuing t\\:o pennits: a Conditional and a FinaL Although the GRIC Department
of Environmental Quality (DEQ) will prepare the permits, ultimate authority to issue pennits lies
with the Tribal CounciL Work on the Conditional Permit can commence once any necessary
resolutions regarding the proposed Scope of Work are approved by the GRIC Tribal Council and the
following items are received from ADOT 1) receipt of the necessary technical information for the
permit; 2) the permit application fee; and 3) ADOT agreement to work toward development of a
Final Permit.

Permit adoption formalizes the need to: 1) set up an ongoing monitoring program; 2) determine
effectiveness of the SEVRDS basins as a BMP; and 3) detennine the risk to GRIC's sole source
aquifer used for drinking purposes. A Conditional Pennit will provide the vehicle for GRIC and
SEVRDS participants to resolve questions regarding standards and performance and set up a
monitoring program for implementation under the Final Permit.

The strategy behind two permits is pragmatic: a C.onditionaI..Eemrit will be issued to ADOT because:
1) the Conditional Permit will allow GRlC to confirm the accuracy of information from ADOT on
the projected quality and quantity of water to be discharged to the Floodway before preparing the
Final Pennit; 2) the timing of various construction projects in the area is critical; and 3) there is a
need to provide ADOT with a commitment from GRIC to issue a pennit for discharge so ADOT may
proceed with expending funds on construction ofthe Santan Channel. Under the Conditional Permit,
discharges from the SEVRDS outfall to the Gila Floodway will be allowed once all parties agree thar
construction has been appropriately completed and the wetland is fully operational.

A Final permjt replacing the Conditional Pennit will be issued to ADOT after all the required
information has been compiled, the data have undergone a thorough technical review and a
comprehensive public-involvement process haS been completed. We anticipate that the development
of the Final Permit will require 24 months. It will require BMPs designed to reduce SlOrmwater
pollution to the maximum extent practicable, and an ongoing monitoring program to characterize the
quality of runoff to evaluate compliance with the conditions of the final permit.

4
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The permits will retlect CommWlity member values as well as scientific understanding of necessary
water quality control measure~. In this regard, the pemlits will utilize the latest available information
on constituents of concern and the water quality criteria necessary to protect designated uses. These
criteria are periodically updated to reflect new scientific information. Similarly, treatment or
preventive measures (e.g. BMPs) effective in the control of pollutants may also be updated as new
technologies become available, e.g., through the development of new stormwater BMPs by the
Environmental Protection Agency. A Final Permit to discharge to the Gila Floodway will be issued
for five years. The application to renew this pennit will take into account updated or newly
developed BMPs as well as any changes to water quality criteria used to protect Gila Floodway
designated uses.

In addition to developing the permits, there is a need to establish an ongoing working relationship
among all responsible parties to provide a forum for addressing questions and implementing
solutions to identified problems. Areas of interest include determining 1) the local relationship
between percolating surface water in the floodway or wetlands and shallow and regional aquifer
quality, 2) the source of possible contaminants in stormwater and other drainage waters, and 3) the
dynamics ofcontaminants after they enter the Floodway. DEQ will work with all responsible parties
to gain assurance that GRIC aquifers, which are tL<;ed for drinking purposes, are not at risk from
discharges of stormwater.

5
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Elements of Water Quality Permits

P.ll

The Conditional Permit to ADOT for discharge of stormwater to the Gila Floodway will contain
requirements for ADOT to gather monitoring data to support the Final Permit including data to
confirm the appropriateness of the designated uses applied to the Floodway and numeric and
narrative water quality criteria required to protect those uses. As a minimum, this Conditional
Permit will contain the following elements:

• Monitoring of S10rmwater expected to ent~r the wetlands/detention basins to the
greatest extent possible before the Final Permit is completed;

• Estimates of quantities and qualities of water to be released to the Gila Floodway
based on projected inflow qualities and wetlands/detention basin treatment
capabilities;

• Determination of the reiationship between storrnwater discharges to the wetlands/
detention basins and the Gila Floodway and shallow and regional aquifers to
determine if there is any risk to the qUality of aquifer water used as a drinking water
source;

• Development of a sampling and monitoring plan to provide the means to track the
water quality of SEVRDS' discharges when they occur and detennine the effect of
these stormwater discharges on attainment of water quality standards. The sample
plan will include installation of groundwater wells to characterize current aquifer
water quality at the wetlands/detention basins. Also, monitoring data will provide the
basisJor evaluating changes in groundv.'<lter quality that may occur in the future that
are not resulting from ADOT's activities, e.g., changes in regional land use; and

• Reponing plan development to include the type, frequency, and content of reports.

Once GRIC (DEQ, Law Office) and EcoPlan Associates develop a draft Conditional Penni!, it will
be presented to the Natural Resources Committee (NRC) for approval. Following NRC approval,
the Conditional Permit requires approval from the Tribal CounciL If policy makers approve the
proposed permit without changes, these two steps will take at least two months. In addition, the
vehicle for Conditional permit adoption will be a Memorandum ofAgreement (MOA) patterned after
other state and federal stormwater permits. Preparation and refinement of the MOA will involve
legal review and comment as well as stakeholder coordination.

Einal..E.ermit

The Final Pennit to ADOT for discharge of stormwater to the Gila Floodway will contain as a
minimum the following elements:

6
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• The water quality standards that must be met at the point of compliance for discharge to the
Gila Floodway. Standards in the Final Permit are expected to be those for protection of
ephemeral surface water designated uses, Le., Partial Body Contact (PBC) Aquatic and
Wildlife (ephemeral) (A&We) and Agricultural Livestock Watering (AgL)] and water quality
criteria (Le., numeric and narrative) required to protect those uses (for example, those
adopted by Arizona DEQ, April 24, 1996; EPA approval currently pending).

• Water quality monitoring requirements for the life of the permit. including location(s) and
frequency of monitoring and constituents of concem;

• Reporting requirements, including the type. frequency and content; and
• The basis for what constitutes non-compliance with a water quality standard and expectations

of ADOT in tile event non-compliance occurs.

The review process for the Final Permit is similar to the Conditional Pennit. Both the NRC and
Tribal Council must approve the permit. The vehicle for Final Permit adoption will again be a MOA

that is subject to legal review and comment and stakeholder_coordination. GRIC anticipates that the
time between Conditional Permit and Final Permit adoption will be approximately 24 months (based
on the flow chan developed by GRlC DEQ).

7
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TASKS

Pr.eparation of Conditional Permit

P.13

1.0 Develop interim aquifer and surface water sampling and monitoring requirements and key
dates for implementation of activities.

1.1 Develop monitoring requiremen~and key dates for implementation

1.1.1 Determine parameters to be sampled
1.1.2 Detennine frequency and location of sampling
1.1.3 Detennine key dates
1.1.4 Initiate sampling

2.0 Develop reporting requirements including dates of completion.

3.0 Provide for review of Conditional Permit

3.1 Discuss draft Conditional Permit with stakeholders

3.1.1 Meet with necessary GRlC departments (DEQ, Law)
3.1.2 Meet with key Tribal members (e.g., council members, allottees) to gain

sense of interest/concern
3.1.3 Meet with local, county, state, etc. agencies with stake in the permit

.. ?.J._ Discuss Conditional Permit and process with NRC

3.2.1
.. ??
~._.-

3.2.2

Distribute permining concept for NRC review and discuss
Prepare and distribute draft permit and MOA for NRC review and comment
Obtain concurrence from NRC

3.3 Discuss Conditional permit and process with district members

3.3.1
.. "I ..,
.J . .J._

Meet with Districts 4 and 6 members to explain pennitting concept
Meet with Districts 4 and 6 members to explain draft permit and receive ideas

3.4 Discuss NRC-approved draft Conditional Permit and MOA with Tribal Council

3.4.1 Distribute permitting concept for Council review and discuss
3.4.2 Obtain adoption of Conditional Permit and MOA from Council

8
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Preparation of Final Permit

P.14

4.0 Compile all Gila Floodway·related technical information on the SEVRDS

4.1 Review wetlands/detention basin and channel design with design engineers
4.2 Review 30% and 60% Design Memoranda and Wetlands Design Report for

understanding of project
4.3 Review soil type, penneability, etc. and aquifer depth
4.4 Confirm SEVRDS design represents the BMP for stonnwater

5.0 Develop Water quality monitoring in accordance with the monitoring program set forth in the
Conditional Permit

5.1 Determine parameters to be checked
5.2 Determine frequency and location of sampling, including point of compliance
5.3 Determine representative stonn events
5.4 Determine sample collection procedures
5.5 Develop an understanding of aquifers in vicinity including depth, movement and

direction
5.6 Determine likely disposition of released constituents from floodway and

wetlands/detention basins
5.7 Determine performance level of wetlands by comparing the quality of inflow and

outflow
5.8 Set date for collection and reporting of monitoring data

6.0 Develop well field monitoring to characterize baseline water quality of aquifer underlying
!he wetlands/detention basins

6.1 Determine status of existing well sampling results for quality
6.2 Determine locations for installation of monitoring wells
6.3 Install new monitoring welles) for wetlands/detention basins
6.4 Implement monitoring and reporting on aquifer conditions

7.0 Validate assumptions used in development of Final Permit based on data generated under
Conditional Pennit

7.1 Confirm appropriateness of designated uses (A&We, PBe, AgL) applied to Gila
Floodway

7.2 Confirm appropriateness of numeric water quality criteria used to protect designated
uses

7.3 Confirm appropriateness of narrative water quality criteria used to protect surface

9
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"....:lter and groundwater associated with Gila floodway

8.0 Develop contingency plan to address permit compliance issues that could occur following
implementation of the Final Permit

8.1 Work with stakeholders to develop process and reasonable schedule for addressing
and correcting compliance problems.

8.2 Develop strategy for working with stakeholders to modify permit conditions in the
event that the project design/operation needs to be changed, e.g.. operation of the
wetlands/detention basin needs to be modified., a significant change in source water
to the Gila F100dway occurs, or the uses of the Gila F100dway change because of the
operation of the Santan Channel.

9.0 Provide for review of Final Permit

9.1 Discuss draft pennit with stakeholders

9.1.1 Meet with interested GRIC departments
9.1.2 Meet with key Tribal members (e.g., council members. al1ottees) to gain

sense of interest/concern
9.1.3 Meet with local, county. state, etc. agencies with stake in the permit

9.2 Discuss pennit and process with NRC

9.2.1 Distribute permitting concept for NRC review and discuss
9.2.2 Prepare and distribute draft permit and MOA for NRC review and comment
9.2.3 Obtain concurrence from NRC

9.3 Discuss permit and process with district members

9.3.1 Meet with Districts 4 and 6 members to explain permitting concept
9.3.2 Meet with District 6 members to explain draft Permit and receive ideas

9.4 Discuss NRC-approved draft permit and MOA with Tribal Council

9.4.1 Distribute permitting concept for Council review and discuss
9.4.2 Obtain adoption of permit and MOA from Council

10
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Cost Estimate - EcoPlan Associates, Inc.

P.l?

Iask Number Description

E.repamtion...oLConditional Permit

... _ .. __... __ . . .Hours _

1.0

2.0

3.0

Establish monitoring goals and dates
1.1 Develop monitoring requirements and

key dates for implementation

Establish reponing goals and dates

Provide for review of Conditional Permit
:; .1 Discuss draft with stakeholders
3.2 Discuss draft and gain approval from NRC
3.3 Discuss with district members
3.4 Discuss and gain approval from COWlcil

40

20

200

P.reparation...oLFinalE.ennit

4.0

5.0

Compile all technical infonnation
4.1 Review SEVRDS design information
4.2 Review design memoranda
4.3 Review soils and aquifer information
4.4 Confirm if SEVRDS is a BMP

Develop monitoring program
5. 1 Determine parameters
5.2 Determine frequency and location
5.3 Determine representative storm events
5.4 Determine sample collection procedures
5.5 Develop understanding of aquifers
5.6 Determine likely disposition of constituents
5.7 Determine performance of wetlands
5.8 Detennine date for initiating monitoring

120

160

6.0 Develop well field monitoring 230
6.1 Detennine existing well results
6.2 Determine locations for installation of monitoring wells
6.3 Install new monitoring wells
6.4 Implement monitoring of aquifers

12
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7.0

8.0

9.0

Valid:lte assumptions used in development () f Final Permit
7.1 Designated uses
7.2 Numeric water quality criteria
7.3 Narrative water quality criteria

Develop contingency plan
8.1 Develop compliance process and schedule
8.2 Develop strategy for modifying permit

Provide for review of Final Permit
9.1 Discuss with stakeholders
9.2 Discuss pennit with NRC
9.3 Discuss permit with district members
9.4 Discuss gain/approval from Council

200

80

210

Tota! Hours 1260

Assuming an average rate for all EcoPlan staff and subconsultants of $80Ihour, this produces a total
professional fee of $1 00,800. If we also assume an expense rate of 15% of professional fees (e.g ..
travel, copying, communications. etc.), this adds $15,120. The total for EcoPlan Associates is
$115,920.

13
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Cost Estim.lte - Gila River Indian Community

P.1'3

WelLInstallation and Monitoring

$11,500
$ 4,800
$ 3,200

Two monitor wells installed each to 100 feet below grade at $50/foot
Sample each of the two wells for range of contaminants (~.g., metals,

bacteria, VOCs, semi-VOCs, herbicides and pesticides) to determine
baseline conditions at $5,750 per sample. Cost includes one QAJQC
duplicate sample

60 hours of consultant time to install wells at $80 per hour
40 hours of consultant time to sample wells at $80 per hour

Subtotal

GRIC Adminis.uation.Exp.ens.es

13% of professional fees paid to EcoPlan Associates (13% of 100,800)
13% of professional fees paid for well installation/monitoring (13% of $8000)

Subtotal

$10,000

$29,500

$13,000.
$ 1,000

$.L4JillQ

Total $43,500

Budget Summary

EcoPlan Associates professional fees and expenses
GRIC Expenses

14

Total Cost

$115,920
_._43..,500

$159,420
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*****************************************
* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

• JUN 1998 *
VERSION 4.1 *

* *
* RUN DATE 09MAY99 TIME 12:20:32 *
* *
*****************************************

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

***************************************

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

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?7 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

•
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HEC-1 INPUT
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FN: SEVRDS3A.DAT May 1999 ADAPTED FROM SVRD05-2.DAT (HDR 5/98)
This model has one revision from the previous model. The previous model
is separated into two models for the routing of the Basin B complex.
The outflow hydrograph from the Basin B routing is the inflow for the
SEVRDS3B.DAT model downstream of the basin complex to the Gila Floodway.
************************************************************************
FN: SVRD05-2.DAT May 1998 ADAPTED FROM SEVRDS.DAT (HDR 4/97)
This model has two revisions from the previous model.
1. Revised BASIN B and Outlet Channel routings to accomodate P-MIP

project overflows from the Gila Drain as described below.
2. Revised Basin 15 from detention to retention so that flows will not

bypassed to the SEVRDS Channel during the event. See more below.
************************************************************************
HISTORY THIS MODEL: This model is a modification of ALT2c.DAT
developed by HDR for the Alternative Study for SEVRDS by HDR in
June 1995. SMF48TH.DAT(PRICE5) on the West side of 1-10 was included.
GILA1B.DAT(Gila Drain Floodway Model) was also included in this model.
ALT2c was a composite of HEC1 models from Price GEC Gila Drain Alternati
Drainage Report,HDR,Feb 1993(Price/Santan/Gila Drain GILADRY.DAT model),
South Mountain Freeway Concept Drainage Report, HDR, Feb 1993, (Segment V
PRICE5.DAT model modified to SMF48th.DAT described below), and Gila
Drain Floodway Master Plan Report, Feb 1993(GILA1B.DAT model). The
original model was developed for the Price Freeway drainage system as
reported in "Hydrology StUdy: Price Expressway", ADOT Contract 88-24,
Dec. 1989. The model criteria is provided in that report. The basic
model has not changed since 1989. The model continues to be the model
record because the model was used to design the upper part of the
SEVRDS/Santan Channel system on Price Freeway for the Galveston to Frye
Interim Project which included construction of Basin G and the outlet to
the Santan Channel.
************************************************************************

BASIN B DESIGN. Basin B was configured as a bypass basin in 1993. With
the formation of SEVRDS, the Basin was reconfigured as a multi-celled
basin with first flush containment cell, a treatment cell and a large
retention cell to capture flows above 800 cfs.("Initial Drainage Report
Santan Freeway:56th St to Price Rd and Gila Drain Floodway to Basin B,"
Wood Patel &Assoc., Sept. 12, 1996.)
HDR prepared a detailed design of the Basin B complex in Feb. 1997.
The size of Basin B was increased from 385(9/96) to 450 af to limit bypa
flows to 900 cfs. This operation maximized the available storage on-site
and required moving the outlet channel to the west side of the Gila
Drain. This most recent model further optimized storage on site in
in Basin B to limit bypass flows to 800 cfs to allow Gila Drain
flows of up to 150 cfs to enter the outfall channel at the GRIC boundary

Basin B site has three basins: 1.First flush equalization/sedimentation
basin stores first 39 ac-ft of inflow into system. 2. A two-celled Watr
Quality Basin treats the first-flush post-event. This basin is not
included in the model. 3. An off-line retention basin, Basin B, has a
capacity of 450 ac-ft. Operation: The first flush is conveyed in the
Forebay Channel to Eq. Basin. Additional flow up to 804 cfs is bypassed
thru 3-10x4 control RCB to Outfall Chan. At about 600 cfs, flow begins
to spillover Basin B weir. At 100-yr peak of 2895 cfs, 804 cfs is
discharging to RCB and 2091 cfs is overflowing 1000' weir into Basin B
************************************************************************
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LINE ID ......• 1•....•. 2.•....•3.•.....4....... 5•••••••6••••... 7•••••••8.•••...9•••... 10

• 56 ID SMF48th.DAT Model of the area west of 1-10 was significantly
57 ID changed in Feb. 1996 for the 48th St. ID study for Phoenix, including
58 ID the reconfiguration of Basin 15 as a retention basin as mentioned above.
59 ID A future connection of the 48th St.-Basin 15 to SEVRDS would be a pipe
60 ID to dewater Basin 15 post-event. Basin 15 will not increase design
61 ID discharge of the SEVRDS Channel during the event.
62 ID **********************************************************************

63 ID
64 ID
65 ID INITIAL ABSTRACTION USED TO REPRESENT DEVELOPMENT RETENTION PROVIDED
66 ID 100 YEAR - 24 HOUR STORM
67 ID DMJM - PHOENIX
68 ID FILENAME: SEVRDS3A.DAT
69 IT 5 1000
70 10 5
71 IN 12 310

*DIAGRAM

72 KK bash
73 KM OFFSITE INFLOW INTO BASIN H AT PRICE AND PECOS INTERCHANGE FROM E

74 BA 6.76
75 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

76 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
77 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
78 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

79 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.10

80 QI 0.39 0.64 0.98 1.43 2.00 2.72 3.65 4.88 6.57
81 QI 17.35 40.17 84.15 157.71 255.02 413.77 498.78 738.94 766.73

• 82 QI 651.16 578.19 513.98 461.77 419.16 385.17 357.03 332.76 310.86

83 QI 273.04 257.39 243.47 230.94 219.41 208.60 198.28 188.77 180.16
84 QI 266.57 267.73 269.41 275.07 284.98 292.73 296.44 298.71 300.62
85 QI 305.48 308.84 312.78 317.34 322.46 327.76 332.81 337.94 343.13
86 QI 352.29 356.32 360.03 363.42 366.42 368.99 371.12 372.80 374.07
87 QI 375.45 375.48 374.63 372.22 368.09 362.92 357.28 351.35 345.22
88 QI 333.55 328.09 322.75 317.35 311.81 306.05 300.07 293.86 287.41
89 QI 273.87 266.79 259.39 251.92 244.89 238.17 231.52 225.00 218.58
90 QI 206.10 200.05 194.15 188.41 182.85 177.47 172.30 167.36 162.81
91 QI 156.68 155.31 154.12 152.82 151.49 150.11 148.70 147.25 145.78

92 QI 142.82 141.38 139.94 138.43 136.93 135.42 133.94 132.46 131.00

93 QI 128.13 126.72 125.34 123.98 122.65 121.34 120.07 118.96 118.33
94 QI 118.07 118.01 117.94 117.88 117.82 117.76 117.70 117.64 117.57
95 QI 117.44 117.38 117.32 117.25 117.19 117.12 117.05 116.99 116.92
96 QI 116.79 116.72 116.65 116.58 116.51 116.44 116.37 116.30 116.23
97 QI 116.09 116.02 115.95 115.88 115.81 115.74 115.67 115.60 115.53
98 QI 115.38 115.31 115.24 115.17 115.09 114.99 114.83 114.61 114.38

99 QI 113.91 113.68 113 .45 113.22 112.99 57.77 57.54 57.32 57.09

100 QI 56.65 56.43 56.21 55.99 55.77 55.56 55.34 55.12 54.91
101 QI 54.49 54.28 54.07 53.86 53.65 53.44 53.24 53.03 52.83
102 QI 52.43 52.23 52.03 51.83 51.63 51.43 51.24 51.04 50.85
103 QI 50.45 50.24 50.02 49.79 49.55 49.31 49.06 48.80 48.54
104 QI 48.00 47.72 47.44 47.16 46.88 46.59 46.30 46.01 45.73

*
105 IN 12 310

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

• 106 KK CHNDLR
107 KM Pumped outflow from Chandler Basins (Galveston, Arrowhead and Denv
108 BA 0.001
109 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
110 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
111 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
112 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
114 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
115 QI 0.00 0.00 0.00 0.00 0.00 100.0 100.0 100.0 100.0
116 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.
117 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
118 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
119 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
120 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
121 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
122 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
123 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
124 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
125 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
126 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
127 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
128 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
129 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
130 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
131 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
132 QI 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

• 133 QI 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00
134 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
135 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
136 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
137 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
138 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
139 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

*

140 KK cchand
141 KM Combine flow from regional basins with offsite flows at old basin
142 HC 2

*
143 IN 5 300

144 KK interchange inflow
145 KM ONSITE DRAINAGE/STORAGE ANALYSIS -50 YEAR 24 HOUR STORM
146 KM USE OUTFLOW HYDROGRAPH FROM THE PRICE/SANTAN INTERCHANGE
147 BA 0.16
148 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
149 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
150 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
151 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
152 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
153 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
154 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
155 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

•
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• 208 QI 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 o.
209 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
210 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
211 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
212 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
213 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
214 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
215 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.

*

216 KK rbasg
217 KM ROUTE OFFSITE FLOW INTO FROM EAST OF REGIONAL BASIN G
218 KM 72 INCH GRAVITY LINE OUTFLOW TO Price/Pecos TI down WFR
219 RS 1 ELEV 0.0
220 SV 0.0 19.1 75.2 98.2 161.2
221 SE 1174 1176 1179 1180 1183
222 SQ 0.0 45 155 180 245

*
*

223 KK rtbasg 90-inch to 96-inch basin G drain
224 RK 6301 .00060 .012 circ 7.5

*

225 KK cinterchange
226 KM COMBINE ONSITE and offsite FLOWS TO TI and from Basin G.
227 KM Combined discharge to outfall to Santan collector channel to west.
228 HC 2

• 229 KK MCSWL2
230 KM CHANDLER· AGRICULTURAL (PART SECTION 36)
231 KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
232 PH 1 18.38 0.71 1.39 2.44 2.66 2.81 3.11 3.33 3.70
233 BA 0.1550
234 LS 1.5 83
235 UD 0.88

236 KK cbash
237 KM COMBINE BASIN H OUTFLOW WITH LOCAL DRAINAGE AREA
238 HC 2

239 KK RT1
240 KM ROUTE MCSWL2 HYDROGRAPH TO MCSWL3 CONFLUENCE
241 RK 1600 .00200 0.016 TRAP 0.0 25.0

242 KK MCSWL3
243 KM CHANDLER - AGRICULTURAL (PART SECTION 36)
244 KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
245 BA 0.1700
246 LS 1.5 83
247 UD 0.91

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

• 248 KK COMB1
249 KM COMBINE MCSWL3 - AT HALF-MILE POINT OF SECTION 36
250 KM THIS COMBINE FOR INFO. ONLY, SHOULD BE XX CFS AT THIS POINT
251 HC 2

252 KK SECT25
253 KM CHANDLER
254 KM COMPUTE RUNOFF FOR SECTION 25
255 PH 1 18.38 0.71 1.39 2.44 2.66 2.81 3.11 3.33 3.70

256 BA 1.00
257 LS 1.81 84
258 UD 0.91

259 KK RT1
260 KM ROUTE SECTION 25 HYDROGRAPH TO OUTLET-A(OLD) - SW CORNER SECT. 36

261 RK 4400 0.0011 0.016 TRAP 0.0 25.0

262 KK SECT36
263 KM CHANDLER
264 KM COMPUTE RUNOFF HYDROGRAPH FOR remainder of SECTION 36
265 KM This area reduced 0.32 to account for areas MCSLW2 and MCSLW3, areas

266 KM calculated separately in original analysis - now included in flow logic.

267 BA 0.51
268 LS 1.95 84
269 UD 0.94

270 KK SECT36

• 271 KM COMBINE RT1 - SECT36 HYDROGRAPHS TO GIVE HYDROGRAPH AT SW COR SECT. 36

272 HC 3
273 IN 5 300

274 KK mcclintock
275 KM ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
276 KM USE PUMP STATION 'OUTFLOW' HYDROGRAPH FROM MCCLIN4.DAT ONSITE FILE

277 KM PUMP STATION DESIGN Q IS 200 CFS.
278 BA 0.11
279 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

280 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

281 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

282 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

283 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

284 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

285 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

286 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

287 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

288 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

289 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

290 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

291 QI 0.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00

292 QI 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00

293 QI 40.00 40.00 0.00 120.00 0.00 200.00 200.00 200.00 200.00 200.00

294 QI 200.00 200.00 0.00 0.00 120.00 0.00 0.00 0.00 40.00 0.00

295 QI 0.00 0.00 40.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00

296 QI 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00

•
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• 297 QI 0.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00

298 QI 0.00 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00

299 QI 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

300 QI 0.00 0.00 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

301 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

302 QI 40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

303 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

304 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

305 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00

306 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

307 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

308 QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

309 KK cmcln
310 HC 2

311 KK RT2536
312 KM ROUTE TO MID-SECTION POINT OF SECT. 35

313 RK 2600 .008 .016 TRAP 9.5 2

314 KK RUSWL1
315 KM CHANDLER - COMMERCIAL (PART SECTION 35)
316 KM COMPUTE RUNOFF HYDROGRAPH FOR COMMERCIAL AREA
317 BA 0.2145
318 LS 3.0 92
319 UD 0.45

320 KK RT1

• 321 KM ROUTE RUSWL1 HYDROGRAPH TO RUSWL3 CONFLUENCE
322 RK 1200 .00330 0.016 TRAP 0.0 25.0

323 KK RUSWL2
324 KM CHANDLER - RESIDENTIAL· 0.16 (OLD) PART SECTION 35
325 KM COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
326 BA 0.0933
327 LS 2.9 84
328 UD 0.51

329 KK RT2
330 KM ROUTE RUSWL2 HYDROGRAPH TO RUSWL3 CONFLUENCE
331 RK 1800 .00330 0.016 TRAP 0.0 25.0

332 KK RUSWL3
333 KM CHANDLER - AGRICULTURAL (PART SECTION 35)
334 KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA

335 BA 0.0990
336 LS 1.5 83
337 UD 0.57

338 KK COMB1
339 HC 4

•



HEC-1 INPUT PAGE 8

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

• 340 KK RT3
341 KM ROUTE COMB1 HYDROGRAPH TO SW COR. SECT. 35 (PLUS 1000 FT. WEST)

342 RK 3600 .00800 0.016 TRAP 9.5 2.0

343 KK RUSWL4
344 KM CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)
345 KM COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
346 BA .1638
347 LS 2.90 84
348 UD 0.48

349 KK RUSWL5
350 KM CHANDLER - OPEN FIELD (PART SECTION 34 AND 35)
351 KM COMPUTE RUNOFF HYDROGRAPH FOR OPEN FIELD
352 BA 0.0890
353 LS 1.00 83
354 UD 0.39

355 KK RT4
356 KM ROUTE RUSWL5 HYDROGRAPH TO OUTLET
357 RK 1000 .00330 0.016 TRAP 0.0 25.0

358 KK RUSWL6
359 KM CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)

360 KM COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
361 BA 0.1464
362 LS 2.9 84

• 363 UD 0.34

364 KK COMB2
365 HC 3

366 KK RT5
367 KM ROUTE COMB2 HYDROGRAPH TO OUTLET
368 RK 1400 .00330 0.016 TRAP 0.0 25.0

369 KK RUSWL7
370 KM CHANDLER - RESIDENTIAL - 0.16 (PART SECTION 34 AND 35)

371 KM COMPUTE RUNOFF HYDROGRAPH FOR RESIDENTIAL AREA
372 BA .1281
373 LS 2.90 84
374 UD 0.34

375 KK RUSWL8
376 KM CHANDLER - PARK/SCHOOL (PART SECTION 34 AND 35)
377 KM COMPUTE RUNOFF HYDROGRAPH FOR PARK/SCHOOL
378 BA 0.0628
379 LS 0 64
380 UD 0.22

•



• LINE

381
382
383
384
385
386

HEC-1 INPUT

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

KK RUSWL9
KM CHANDLER - AGRICULTURAL (PART SECTION 34 AND 35)
KM COMPUTE RUNOFF HYDROGRAPH FOR AGRICULTURAL AREA
BA 0.0961
LS 1.5 83
UD 0.23

PAGE 9

387
388

389
390
391

KK
HC

KK
KM
RK

SW34
5

RT35
ROUTE TO BOTTOM OF SECTION 34

4000 .0013 .016 TRAP 10 2.0

•

•

392
393
394
395
396
397

398
399
400
401
402
403

404
405
406
407
408
409

410
411
412

413
414
415

416
417
418

419
420
421
422
423
424

KK SECT9
KM TEMPE (TO OLD OUTLET B)
KM COMPUTE RUNOFF FOR SECTION 9
BA 0.33
LS 1.94 83
UD 0.44

KK SECT10 OUTLET 3
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 10 - OUTLET 3
BA 0.03
LS 1.50 83
UD 0.92

KK SECT10 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 10 - OUTLET 2
BA 0.19
LS 2.25 88
UD 0.53

KK RT1
KM ROUTE SECTION 10 OUTLET 2 HYDROGRAPH TO KYRENE/ELLIOT INTERSECTION
RK 2100 0.0010 0.016 TRAP 0.0 25.0

KK COMB1
KM COMBINE SECT9 * SECT10-3 * RT1 TO GIVE HYDROGRAPH AT KYRENE/ELLIOT
HC 3

KK RT2
KM ROUTE COMB1 HYDROGRAPH TO KYRENE/WARNER INTERSECTION
RK 5280 0.0004 0.016 TRAP 0.0 25.0

KK SECT16 OUTLET
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 16 - OUTLET 1
BA 0.14
LS 1.54 83
UD 0.41



•

•

LINE

425
426
427
428
429
430

431
432
433

434
435
436

437
438
439
440
441
442

443
444
445
446
447
448

449
450
451

452
453
454

455
456
457
458
459
460

HEC-1 INPUT

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

KK SECT15 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 15 - OUTLET 2
BA 0.31
LS 1.45 83
UD 0.98

KK COMB2
KM COMBINE RT2 * SECT16-1 * SECT15-2 TO GIVE HYDROGRAPH AT KYRENE/WARNER
HC 3

KK RT3
KM ROUTE COMB2 HYDROGRAPH TO KYRENE/RAY INTERSECTION
RK 5280 0.0020 0.016 TRAP 0.0 25.0

KK SECT21 OUTLET
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 21 - OUTLET 1
BA 0.42
LS 1.41 83
UD 0.61

KK SECT22 OUTLET 1
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 22 - OUTLET 1
BA 0.82
LS 2.26 83
UD 0.38

KK COMB3
KM COMBINE RT3 * SECT21-1 * SECT22-1 TO GIVE HYDROGRAPH AT KYRENE/RAY
HC 3

KK RT4
KM ROUTE COMB3 HYDROGRAPH TO KYRENE/CHANDLER INTERSECTION
RK 5280 0.0019 0.016 TRAP 0.0 25.0

KK SECT12
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 12
BA 0.50
LS 3.00 83
UD 0.58

PAGE 10

461
462
463

KK
KM
RK

RT5
ROUTE SECT12 HYDROGRAPH TO SECT11 CONFLUENCE

2600 0.0006 0.016 TRAP 0.0 25.0

•

464
465
466
467
468
469

KK SECT11
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 11
BA 0.51
LS 2.41 86
UD 0.71



• LINE

470
471
472

473
474
475

476
477
478
479
480
481

482
483
484

485
486
487

488
489
490
491• 492
493

494
495
496

497
498
499
500
501
502

503
504
505
506
507
508

509
510
511
512

•

HEC-1 INPUT

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

KK COMB4
KM COMBINE SECT12 * SECT11 HYDROGRAPHS
HC 2

KK RT6
KM ROUTE COMB4 HYDROGRAPH TO RURAL/ELLIOT INTERSECTION
RK 2600 0.0006 0.016 TRAP 0.0 25.0

KK SECT10 OUTLET
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 10 - OUTLET 1
BA 0.50
LS 2.41 84
UD 0.36

KK COMBS
KM COMBINE SECT10-1 * RT6 HYDROGRAPHS
HC 2

KK RT7
KM ROUTE COMBS HYDROGRAPH TO RURAL/WARNER INTERSECTION
RK 5280 0.0006 0.016 TRAP 0.0 25.0

KK SECT13
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 13
BA 1.00
LS 2.72 88
UD 0.32

KK RT8
KM ROUTE SECT13 HYDROGRAPH TO RURAL/WARNER INTERSECTION
RK 5280 0.0009 0.016 TRAP 0.0 25.0

KK SECT14
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 14
BA 1.00
LS 2.83 75.7
UD 0.75

KK SECT15 OUTLET 1
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 15 - OUTLET 1
BA 0.69
LS 2.18 81
UD 0.82

KK COMB6
KM COMBINE RT7 * RT8 * SECT14 * SECT15-1 TO GIVE HYDROGRAPH AT
KM RURAL/CHANDLER INTERSECTION
HC 4

PAGE 11



HEC-1 INPUT

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

•
LINE

513
514
515

KK
KM
RK

RT9
ROUTE COMB6 HYDROGRAPH TO RURAL/CHANDLER INTERSECTION

5280 0.0006 0.016 TRAP 0.0 25.0

PAGE 12

516
517
518
519
520
521

KK SECT24
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 24
BA 1.00
LS 2.77 83
UD 0.60

522
523
524

KK
KM
RK

Rno
ROUTE SECT24 HYDROGRAPH TO SECT23 CONFLUENCE

5280 0.0011 0.016 TRAP 0.0 25.0

•

525
526
527
528
529
530

531
532
533
534
535
536

537
538
539
540

KK SECT23
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 23
BA 1.00
LS 2.97 83
UD 0.78

KK SECT22 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 22 - OUTLET 2
BA 0.13
LS 1.45 83
UD 0.33

KK COMB7
KM COMBINE RT9 * RT10 * SECT22-2 * SECT23 TO GIVE HYDROGRAPH AT
KM RURAL/RAY INTERSECTION
HC 4

541
542
543

KK
KM
RK

RT11
ROUTE COMB? HYDROGRAPH TO RURAL/CHANDLER INTERSECTION

5280 0.0009 0.016 TRAP 0.0 25.0

•

544
545
546
547
548
549

550
551
552

KK SECT26
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 26
BA 1.00
LS 1.82 85
UD 0.96

KK COMB8
KM COMBINE RT11 * SECT26
HC 2



HEC-1 INPUT

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

•
LINE

553
554
555

KK
KM
RK

RT12
ROUTE COMB8 HYDROGRAPH TO KYRENE/CHANDLER INTERSECTION

5280 0.0009 0.016 TRAP 0.0 25.0

PAGE 13

556
557
558
559
560
561

562
563
564
565
566
567

568
569
570
571

KK SECT28 OUTLET
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 28 - OUTLET 1
BA 0.69
LS 2.51 85
UD 0.35

KK SECT27
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 27
BA 1.00
LS 2.18 88
UD 1.38

KK COMB9
KM COMBINE SECT27 * RT13 * RT12 * RT4 TO GIVE HYDROGRAPH AT
KM KYRENE/CHANDLER INTERSECTION
HC 4

KK SECT34
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 34
BA 0.67
LS 2.04 83
UD 1.05

•
572
573
574

575
576
577
578
579
580

KK
KM
RK

RT13
ROUTE COMB9 HYDROGRAPH TO KYRENE/SOUTHWEST LOOP INTERSECTION

4000 0.0006 0.016 TRAP 0.0 25.0

581
582
583

584
585
586
587
588
589

KK COMBB
KM COMBINE HYDROGRAPHS AT SW CORNER SECTION 34 (INCL. 35,36,25)
HC 3

KK SECT33 OUTLET 2
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 33 - OUTLET 2
BA 0.26
LS 1.53 86
UD 0.54

*
* IN 5 300
* ***************************************************************************

* Note: Kyrene Pump Station removed from routing. Pump Station pumps
* directly to Equalization Basin.
* ***************************************************************************

* KKkyrene
* KM ONSITE DRAINAGE/STORAGE ANALYSIS 50 YEAR 24 HOUR STORM
* KM USE PUMP STATION 'INFLOW' HYDROGRAPH FROM KYRENE2.DAT ONSITE FILE
* KM PUMP STATION DESIGN Q IS 200 CFS.
* BA 0.11
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.

• * QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.



* QJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
* QJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* OJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.

• * QJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* OJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.0 1.0 1

* OJ 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.

* OJ 2.00 3.00 3.00 3.00 4.00 4.00 4.00 5.00 5.00 6.
* QJ 9.00 14.00 22.00 34.00 54.00 94.00 159.00 209.00 216.00 188.

* Q1150.00 116.00 88.00 65.00 47.00 35.00 26.00 20.00 17.00 14.

* QJ 12.00 11.00 11.00 10.00 9.00 9.00 8.00 8.00 8.00 7.

* 01 7.00 7.00 6.00 6.00 6.00 6.00 6.00 5.00 5.00 5.

* OJ 5.00 5.00 5.00 5.00 4.00 4.00 4.00 4.00 4.00 4.

* OJ 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.

* OJ 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 2.

* OJ 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.
* QJ 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.

* OJ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.
* QJ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.

* OJ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.
* Ql 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 o.
* QJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.
* QJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.
* OJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.
*
* KK ckyre
* He 2
*

•

•



LINE

• 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
627
628
629
630
631

•

HEC-1 INPUT

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

KK COMBB
KM COMBINE HYDROGRAPHS AT BASIN B FROM AREAS TO THE EAST
HC 2

KK SECT16 OUTLET 3
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 16 - OUTLET 3
BA 0.23
LS 3.00 88
UD 0.39

KK RT1
KM ROUTE SECTION 16 OUTLET 3 HYDROGRAPH TO 56TH/RAY INTERSECTION
RK 5280 0.0010 0.016 TRAP 0.0 25.0

KK SECT20
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 20
BA 0.29
LS 1.10 83
UD 0.28

KK COMB1
KM COMBINE SECT10 * RT1 TO GIVE HYDROGRAPH AT 56TH/RAY INTERSECTION
HC 2

KK RT2
KM ROUTE COMB1 HYDROGRAPH TO 56TH/CHANDLER INTERSECTION
RK 5280 0.0010 0.016 TRAP 0.0 25.0

KK SECT29
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 29
BA 0.50
LS 2.12 85
UD 0.62

KK COMB2
KM COMBINE SECT29 * RT2 TO GIVE HYDROGRAPH AT 56TH/CHANDLER INTERSECTION
HC 2

KK RT3
KM ROUTE COMB2 HYDROGRAPH TO OUTLET-C AT 56TH/SOUTHWEST LOOP INTERSECTION
RK 3600 0.0010 0.016 TRAP 0.0 25.0

KK SECT16 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 16 - OUTLET 2
BA 0.50
LS 1.52 83
UD 0.54
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HEC-1 INPUT

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

•
LINE

632
633
634

KK
KM
RK

RT4
ROUTE SECT16 - OUTLET 2 HYDROGRAPH TO RAY/SO. PAC RR INTERSECTION

5400 0.0010 0.016 TRAP 0.0 25.0

PAGE 15

•

635
636
637
638
639
640

641
642
643

644
645
646

647
648
649
650
651
652

653
654
655

KK SECT21 OUTLET 2
KM TEMPE
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 21 - OUTLET 2
BA 0.59
LS 1.60 83
UD 0.60

KK COMB3
KM COMBINE SECT21-2 * RT4 * HYDROGRAPHS AT RAY/SO.PAC. RR INTERSECTION
HC 2

KK RT5
KM ROUTE COMB3 HYDROGRAPH TO CHANDLER/SO. PAC. RR INTERSECTION
RK 5500 0.0010 0.016 TRAP 0.0 25.0

KK SECT28 OUTLET 2
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 28 - OUTLET 2
BA 0.30
LS 1.97 85
UD 0.58

KK COMB4
KM COMBINE SECT28-2 * RT5 HYDROGRAPHS AT CHANDLER/SO. PAC. RR INTERSECTION
HC 2

656
657
658

KK
KM
RK

RT6
ROUTE COMB4 HYDROGRAPH TO SOUTHWEST LOOP/SO.PAC. RR INTERSECTION

3700 0.0010 0.016 TRAP 0.0 25.0

•

659
660
661
662
663
664

665
666
667
668

669
670
671
672
673
674

KK SECT32
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 32
BA 0.33
LS 1.50 83
UD 0.60

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

KK SECT33 OUTLET 1
KM CHANDLER
KM COMPUTE RUNOFF HYDROGRAPH FOR SECTION 33 - OUTLET 1
BA 0.53
LS 2.22 82
UD 0.18



•
LINE

675
676
677

HEC-1 INPUT

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

KK WCHAN
KM COMBINE SECT33-1 AND OLD OUTLET C AREA
HC 2

*
*
*

PAGE 16

* *************************************************'***************************

678
679
680

KK
KM
HC

INBB
COMBINE ALL HYDROGRAPHS INFLOW TO BASIN B FOREBAY
2

•

•

681

* HYDROLOGIC ROUTING OF BASIN B PERFORMED USING SPREADSHEET.
* SEE DRAINGE REPORT FOR SAN TAN CHANNEL PHASE 3.
* ****************************************************************************

zz



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

• LINE (V) ROUTING (---» DIVERSION OR PUMP FLOW

NO. ( .) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

72 bash

106 CHNDLR

140 eehand .........••.

144 intere

178 addT! ....••...•••

182 basg
V
V

216 rbasg
V

V

223 rtbasg

225 einter .•........•.

• 229 MCSWL2

236 ebash ............
V

V

239 RT1

242 MCSWL3

248 COMB1 .........•..

252 SECT25
V

V

259 RT1

262 SECT36

270 SECT36 ............•.....••....

• 274 mecl in

309 emeln .•••...•••..
V



•
V

311 RT2536

314

320

RUSWL1
V

V

RT1

•

323 RUSWL2
V

V

329 RT2

332 RUSWL3

338 COMB1 ·····
V

V

340 RT3

343 RUSWL4

349 RUSWL5
V

V

355 RT4

358 RUSWL6

364 COMB2 .
V

V

366 RT5

369 RUSWL7

375 RUSWL8

381 RUSWL9

387 SW34 ···············
V

V

389 RT35

•
392 SECT9

398

404

SECT10

SECT10
V



V

410 RT1

• 413 COMB1 ••..••.•.••••••.••••.••.
V

V

416 RT2

419 SECT16

425 SECT15

431 COMB2 .......•.•.....••.••..••
V

V

434 RT3

437 SECT21

443 SECT22

449 COMB3 ..•.....••...........••.
V

V

452 RT4

• 455 SECT12
V

V

461 RT5

464 SECT11

470 COMB4 .•••........
V

V

473 RT6

476 SECT10

482 COMBS ..••......•.
V

V

485 RT7

488 SECT13
V

V

• 494 RTB

497 SECT14



•

•

503

509

513

516

522

525

531

537

541

544

550

553

SECT15

COMB6 .
V

V

RT9

SECT24
V

V

RT10

SECT23

SECT22

COMB7............•••...............•••.•.
V

V

RT11

SECT26

COMB8 .
V

V

RT12

556 SECT28

562 SECT27

568 COMB9 .
V

V

572 RT13

575 SECT34

581 COMBB .

584 SECT33

590 COMBB .

• 593

599

SECT16
V

V

RT1



602

• 608

611

614

620

623

626

632

635

641

644

• 647

653

656

659

665

669

675

678

SECT20

COMB1 •.•••••••••.
V

v
RT2

SECT29

COMB2 .•.•.•......
V

v
RT3

SECT16
V

v
RT4

SECT21

COMB3 •....••.....
V

V

RT5

SECT28

COMB4 ......••••.•
V

V

RT6

SECT32

OUTl TC ...••.•.............•.•.

SECT33

WCHAN •••....•••••

INBB ..•••...•.•.

•
(***) RUNOFF ALSO COMPUTED AT THIS lOCATION



*****************************************
* *

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

• JUN 1998 *
VERSION 4.1 *

* *
* RUN DATE 09MAY99 TIME 12:20:32 *
* *
*****************************************

***************************************

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

•

•

FN: SEVRDS3A.DAT May 1999 ~ ADAPTED FROM SVRD05-2.DAT (HDR 5/98)
This model has one revision from the previous model. The previous model
is separated into two models for the routing of the Basin B complex.
The outflow hydrograph from the Basin B routing is the inflow for the
SEVRDS3B.DAT model downstream of the basin complex to the Gila Floodway.
************************************************************************

FN: SVRD05-2.DAT May 1998 ADAPTED FROM SEVRDS.DAT (HDR 4/97)
This model has two revisions from the previous model.
1. Re~ised BASIN B and Outlet Channel routings to accomodate P-MIP

project overflows from the Gila Drain as described below.
2. Revised Basin 15 from detention to retention so that flows will not

bypassed to the SEVRDS Channel during the event. See more below.
************************************************************************

HISTORY THIS MODEL: This model is a modification of ALT2c.DAT
developed by HDR for the Alternative Study for SEVRDS by HDR in
June 1995. SMF48TH.DAT(PRICE5) on the West side of 1-10 was included.
GILA1B.DAT(Gila Drain Floodway Model) was also included in this model.
ALT2c was a composite of HEC1 models from Price GEC Gila Drain Alternati
Drainage Report,HDR,Feb 1993(Price/Santan/Gila Drain GILADRY.DAT model),
South Mountain Freeway Concept Drainage Report, HDR, Feb 1993,(Segment V
PRICE5.DAT model modified to SMF48th.DAT described below), and Gila
Drain Floodway Master Plan Report, Feb 1993(GILA1B.DAT model). The
original model was developed for the Price Freeway drainage system as
reported in "Hydrology Study: Price Expressway", ADOT Contract 88-24,
Dec. 1989. The model criteria is provided in that report. The basic
model has not changed since 1989. The model continues to be the model
record because the model was used to design the upper part of the
SEVRDS/Santan Channel system on Price Freeway for the Galveston to Frye
Interim Project which included construction of Basin G and the outlet to
the Santan Channel.
************************************************************************

BASIN B DESIGN. Basin B was configured as a bypass basin in 1993. With
the formation of SEVRDS, the Basin was reconfigured as a multi-celled
basin with first flush containment cell, a treatment cell and a large
retention cell to capture flows above 800 cfs.("Initial Drainage Report
Santan Freeway:56th St to Price Rd and Gila Drain Floodway to Basin B,"
Wood Patel &Assoc., Sept. 12, 1996.)
HDR prepared a detailed design of the Basin B complex in Feb. 1997.
The size of Basin B was increased from 385(9/96) to 450 af to limit bypa
flows to 900 cfs. This operation maximized the available storage on-site
and required moving the outlet channel to the west side of the Gila
Drain. This most recent model further optimized storage on site in
in Basin B to limit bypass flows to 800 cfs to allow Gila Drain
flows of up to 150 cfs to enter the outfall channel at the GRIC boundary

Basin B site has three basins: 1.First flush equalization/sedimentation
basin stores first 39 ac-ft of inflow into system. 2. A two-celled Watr
Quality Basin treats the first-flush post-event. This basin is not
included in the model. 3. An off-line retention basin, Basin B, has a
capacity of 450 ac-ft. Operation: The first flush is conveyed in the
Forebay Channel to Eq. Basin. Additional flow up to 804 cfs is bypassed
thru 3-10x4 control RCB to Outfall Chan. At about 600 cfs, flow begins



•
to spillover Basin B weir. At 100-yr peak of 2895 cfs, 804 cfs is
discharging to RCB and 2091 cfs is overflowing 1000' weir into Basin B
************************************************************************

SMF48th.DAT Model of the area west of 1-10 was significantly
changed in Feb. 1996 for the 48th St. ID study for Phoenix, including
the reconfiguration of Basin 15 as a retention basin as mentioned above.
A future connection of the 48th St.-Basin 15 to SEVRDS would be a pipe
to dewater Basin 15 post-event. Basin 15 will not increase design
discharge of the SEVRDS Channel during the event.
**********************************************************************

INITIAL ABSTRACTION USED TO REPRESENT DEVELOPMENT RETENTION PROVIDED
100 YEAR - 24 HOUR STORM
DMJM - PHOENIX
FILENAME: SEVRDS3A.DAT

70 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL o. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 1000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 1115 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 83.25 HOURS•

•

ENGLI SH UN ITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

• TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT bash 764. 13.58 327. 255. 126. 6.76

HYDROGRAPH AT CHNDLR 100. 13.00 90. 90. 45. .00

2 COMBINED AT cchand 864. 13.58 417. 344. 171. 6.76

HYDROGRAPH AT interc 200. 12.17 38. 10. 3. .16

2 COMBINED AT addTI 904. 13.58 428. 350. 174. 6.92

HYDROGRAPH AT basg 954. 14.00 337. 109. 36. 4.37
~ -c::r

ROUTED TO rbasg 190. 16.83 180. 105. 36. 4.37 1180.46 16.83

ROUTED TO rtbasg 190. 16.92 180. 105. 36. 4.37

2 COMBINED AT cinter 938. 13.58 569. 454. 211. 11.29

HYDROGRAPH AT MCSWL2 48. 13.17 15. 4. 1. .16

2 COMBINED AT cbash 975. 13.58 581. 459. 212. 11.45

ROUTED TO RT1 969. 13.58 581. 458. 212. 11.45

• HYDROGRAPH AT MCSWL3 52. 13.17 17. 5. 2. .17

2 COMBINED AT COMB1 1011. 13.58 595. 463. 214. 11.62

HYDROGRAPH AT SECT25 222. 13.25 77. 24. 8. 1.00

ROUTED TO RT1 222. 13.50 77. 24. 8. 1.00

HYDROGRAPH AT SECT36 92. 13.33 34. 11. 4. .51

3 COMBINED AT SECT36 1315. 13.58 704. 498. 225. 13.13

HYDROGRAPH AT mccl in 200. 12.08 29. 8. 3. .11

2 COMBINED AT cmcln 1332. 13.50 711. 504. 228. 13.24

ROUTED TO RT2536 1319. 13.58 711. 504. 228. 13.24

HYDROGRAPH AT RUSWL1 5. 14.75 4. 1. o. .21

ROUTED TO RT1 5. 14.83 4. 1. o. .21

HYDROGRAPH AT RUSWL2 2. 14.33 1. O. O. .09

ROUTED TO RT2 2. 14.58 1. o. O. .09

HYDROGRAPH AT RUSWL3 42. 12.83 10. 3. 1. .10

4 COMBINED AT COMB1 1338. 13.58 722. 509. 229. 13.64

• ROUTED TO RT3 1334. 13.58 722. 509. 229. 13.64

HYDROGRAPH AT RUSWL4 3. 14.33 2. 1. O. .16



•

•

•

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

5 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

RUSWL5

RT4

RUSWL6

COMB2

RT5

RUSWL7

RUSWL8

RUSWL9

SW34

RT35

SECT9

SECT10

SECT10

RT1

COMB1

RT2

SECT16

SECT15

COMB2

RT3

SECT21

SECT22

COMB3

RT4

SECT12

RT5

SECT11

COMB4

RT6

SECT10

COMB5

RT7

SECT13

74. 12.50

73. 12.58

3. 14.00

73. 12.58

72. 12.67

2. 14.00

32. 12.33

64. 12.42

1365. 13.58

1345. 13.67

94. 12.75

9. 13.17

37. 12.92

37. 13.08

122. 12.83

121. 13.42

69. 12.67

94. 13.25

231. 13.42

229. 13.67

186. 12.83

143. 12.75

421. 12.92

417. 13.08

6. 15.08

6. 15.58

51. 13.25

51. 13.25

51. 13.50

65. 12.75

84. 13.33

84. 13.92

54. 12.92

12.

12.

2.

16.

16.

2.

4.

10.

748.

748.

22.

3.

11.

11.

35.

35.

13.

31.

78.

77.

44.

37.

157.

156.

5.

4.

21.

24.

24.

19.

42.

41.

26.

4.

4.

1.

5.

5.

1.

1.

3.

519.

519.

7.

1.

4.

4.

11.

11.

4.

9.

24.

24.

13.

12.

49.

49.

2.

2.

7.

9.

9.

6.

15.

15.

10.

1.

1.

O.

2.

2.

O.

O.

1.

233.

233.

2.

O.

1.

1.

4.

4.

1.

3.

8.

8.

4.

4.

16.

16.

1.

1.

2.

3.

3.

2.

5.

5.

3.

.09

.09

.15

.40

.40

.13

.06

.10

14.33

14.33

.33

.03

.19

.19

.55

.55

.14

.31

1.00

1.00

.42

.82

2.24

2.24

.50

.50

.51

1.01

1.01

.50

1.51

1.51

1.00



•

•

•

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

RT8

SECT14

SECT15

COMB6

RT9

SECT24

RT10

SECT23

SECT22

COMB7

RT11

SECT26

COMB8

RT12

SECT28

SECT27

COMB9

RT13

SECT34

COMBB

SECT33

COMBB

SECT16

RT1

SECT20

COMB1

RT2

SECT29

COMB2

RT3

SECT16

RT4

SECT21

54. 13.42

15. 14.50

81. 13.25

207. 13.67

207. 14.08

27. 13.75

27. 14.33

14. 15.17

79. 12.50

251. 14.17

251. 14.42

221. 13.33

365. 14.25

364. 14.50

71. 12.83

119. 13.92

761. 13.33

758. 13.50

93. 13.50

2179. 13.58

126. 12.75

2221. 13.58

4. 14.83

4. 15.83

267. 12.42

267. 12.42

264. 12.75

95. 13.00

342. 12.75

332. 13.00

215. 12.75

212. 13.08

217. 12.83

26.

10.

31.

104.

104.

17.

17.

10.

13.

134.

134.

79.

207.

206.

23.

60.

439.

437.

39.

1217.

28.

1240.

3.

3.

38.

40.

39.

29.

68.

68.

49.

48.

53.

10.

4.

10.

39.

39.

7.

7.

4.

4.

54.

54.

24.

79.

79.

8.

20.

156.

155.

12.

687.

8.

695.

1.

1.

11.

12.

12.

9.

21.

21.

14.

14.

16.

3.

1.

3.

13.

13.

2.

2.

1.

1.

18.

18.

8.

26.

26.

3.

7.

52.

52.

4.

289.

3.

291.

O.

O.

4.

4.

4.

3.

7.

7.

5.

5.

5.

1.00

1.00

.69

4.20

4.20

1.00

1.00

1.00

.13

6.33

6.33

1.00

7.33

7.33

.69

1.00

11.26

11.26

.67

26.26

.26

26.52

.23

.23

.29

.52

.52

.50

1.02

1.02

.50

.50

.59



2 COMBINED AT COMB3 405. 13.00 101. 30. 10. 1.09

ROUTED TO RT5 397. 13.33 100. 30. 10. 1.09

• HYDROGRAPH AT SECT28 76. 12.92 21. 6. 2. .30

2 COMBINED AT COMB4 452. 13.25 120. 37. 12. 1.39

ROUTED TO RT6 443. 13.42 119. 37. 12. 1.39

HYDROGRAPH AT SECT32 135. 12.83 32. 10. 3. .33

3 COMBINED AT ounTC 719. 13.42 217. 68. 23. 2.74

HYDROGRAPH AT SECT33 126. 12.50 24. 8. 3. .53

2 COMBINED AT WCHAN 749. 13.42 241. 75. 25. 3.27

2 COMBINED AT INBB 2886. 13.58 1478. 770. 316. 29.79

•

•



VOLUMEDTVOLUMETIME TO
PEAK

PEAK

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO
PEAK

DTELEMENTISTAQ•
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

rtbasg MANE 3.00 189.98 1016.00 .93 5.00 189.97 1015 .00 .93

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2162E+03 EXCESS= .OOOOE+OO OUTFLOW= .2162E+03 BASIN STORAGE= .4429E-02 PERCENT ERROR= .0

RT1 MANE 1.45 969.64 815.29 2.07 5.00 969.02 815.00 2.07

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1262E+04 EXCESS= .OOOOE+OO OUTFLOW= .1262E+04 BASIN STORAGE= .4085E+00 PERCENT ERROR=

RT1 MANE 4.87 222.35 809.68 .88 5.00 222.20 810.00 .88

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4703E+02 EXCESS= .OOOOE+OO OUTFLOW= .4699E+02 BASIN STORAGE= .1506E-05 PERCENT ERROR=

RT2536 MANE .67 1331.28 811.42 1.92 5.00 1319.15 815.00 1.92

SUMMARY (AC-FT) - INFLOW= .1355E+04 EXCESS= .OOOOE+OO OUTFLOW= .1355E+04 BASIN STORAGE= .2990E+00 PERCENT ERROR=CONTI NUlTY

• RTl MANE 3.06 5.36 890.68 .26 5.00 5.36 890.00 .26

.0

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2950E+01 EXCESS= .OOOOE+OO OUTFLOW= .2951E+Ol BASIN STORAGE= .1935E-08 PERCENT ERROR= .0

RT2 MANE 4.50 1.78 874.14 .20 5.00 1.78 875.00 .20

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9822E+00 EXCESS= .OOOOE+OO OUTFLOW= .9823E+00 BASIN STORAGE= .6775E-08 PERCENT ERROR= .0

RT3 MANE .99 1334.70 815.50 1.88 5.00 1333.57 815.00 1.88

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1365E+04 EXCESS= .OOOOE+OO OUTFLOW= .1365E+04 BASIN STORAGE= .4185E+00 PERCENT ERROR= .0

RT4 MANE 1.37 73.73 753.45 1.47 5.00 73.39 755.00 1.47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6979E+01 EXCESS= .OOOOE+OO OUTFLOW= .6982E+01 BASIN STORAGE= .9618E-09 PERCENT ERROR= .0

RT5 MANE 1.83 73.08 759.13 .48 5.00 72.50 760.00 .48

• CONTINUITY SUMMARY (AC-FT) - INFLOW= .1024E+02 EXCESS= .OOOOE+OO OUTFLOW= .1024E+02 BASIN STORAGE= .9098E-08 PERCENT ERROR= .0

RT35 MANE 1.93 1360.69 818.86 1.81 5.00 1345 .27 820.00 1.81



CONTINUITY SUMMARY (AC-FT) - INFLOW= .1384E+04 EXCESS= .OOOOE+OO OUTFLOW= .1384E+04 BASIN STORAGE= .8813E+00 PERCENT ERROR=

• RT1 MANE 5.00 36.77 786.27 .69 5.00 36.62 785.00 .69

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6956E+01 EXCESS= .OOOOE+OO OUTFLOW= .6954E+01 BASIN STORAGE= .1052E-06 PERCENT ERROR= .0

RT2 MANE 4.93 121.84 808.21 .75 5.00 121.13 805.00 .75

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2200E+02 EXCESS= .OOOOE+OO OUTFLOW= .2200E+02 BASIN STORAGE= .1486E-04 PERCENT ERROR= .0

RT3 MANE 4.63 230.25 818.71 .91 5.00 228.81 820.00 .91

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4828E+02 EXCESS= .OOOOE+OO OUTFLOW= .4830E+02 BASIN STORAGE= .2292E-04 PERCENT ERROR=

RT4 MANE 5.00 419.26 783.77 .82 5.00 417.10 785.00 .82

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9772E+02 EXCESS= .OOOOE+OO OUTFLOW= .9760E+02 BASIN STORAGE= .4090E-04 PERCENT ERROR=

RT5 MANE 5.00 6.32 934.56 .14 5.00 6.32 935.00 .14

.0

.33810.0051.265.00.33809.6451.305.00RT6 MANE

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3839E+01 EXCESS= .OOOOE+OO OUTFLOW= .3840E+01 BASIN STORAGE= .3322E-06 PERCENT ERROR=

•
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1787E+02 EXCESS= .OOOOE+OO OUTFLOW= .1786E+02 BASIN STORAGE= .1710E-05 PERCENT ERROR= .1

RT7 MANE 5.00 84.04 834.55 .38 5.00 83.94 835.00 .38

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3039E+02 EXCESS= .OOOOE+OO OUTFLOW= .3038E+02 BASIN STORAGE= .2638E-04 PERCENT ERROR= .0

RT8 MANE 5.00 53.94 805.24 .36 5.00 53.82 805.00 .36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1908E+02 EXCESS= .OOOOE+OO OUTFLOW= .1919E+02 BASIN STORAGE= .2429E-05 PERCENT ERROR= -.6

RT9 MANE 4.97 206.80 843.86 .35 5.00 206.75 845.00 .35

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7804E+02 EXCESS= .OOOOE+OO OUTFLOW= .7802E+02 BASIN STORAGE= .8735E-04 PERCENT ERROR= .0

RT10 MANE 4.91 27.28 863.89 .25 5.00 27.28 860.00 .25

• CONTINUITY SUMMARY (AC-FT) - INFLOW= .1329E+02 EXCESS= .OOOOE+OO OUTFLOW= .1329E+02 BASIN STORAGE= .1912E-OS PERCENT ERROR= .0

RT11 MANE 4.92 250.88 868.68 .32 5.00 250.68 865.00 .32



CONTINUITY SUMMARY (AC-FT) - INFLOW= .1074E+03 EXCESS= .OOOOE+OO OUTFLOW= .1076E+03 BASIN STORAGE= .1700E-03 PERCENT ERROR= -.2

• RT12 MANE 5.00 363.79 866.99 .40 5.00 363.70 870.00 .40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1561E+03 EXCESS= .OOOOE+OO OUTFLOW= .1560E+03 BASIN STORAGE= .2962E-03 PERCENT ERROR= .0

RT13 MANE 5.00 757.89 809.76 .51 5.00 757.59 810.00 .51

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3087E+03 EXCESS= .OOOOE+OO OUTFLOW= .3085E+03 BASIN STORAGE= .3493E-03 PERCENT ERROR= .1

RT1 MANE 5.00 4.13 948.98 .19 5.00 4.13 950.00 .19

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2376E+01 EXCESS= .OOOOE+OO OUTFLOW= .2376E+01 BASIN STORAGE= .1754E-05 PERCENT ERROR= .C

RT2 MANE 3.85 263.74 765.08 .86 5.00 263.68 765.00 .86

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2387E+02 EXCESS= .OOOOE+OO OUTFLOW= .2393E+02 BASIN STORAGE= .1525E-04 PERCENT ERROR= -_2

RT3 MANE 3.80 336.66 775.86 .78 5.00 332.07 780.00 .78

-.7

1.06785.00211.745.001.07786.95213.465.00RT4 MANE

CONTINUITY SUMMARY (AC-FT> - INFLOW= .4230E+02 EXCESS= .OOOOE+OO OUTFLOW= .4258E+02 BASIN STORAGE= .2116E-04 PERCENT ERROR=

•
CONTINUITY SUMMARY (AC-FT) - INFLOW= .2834E+02 EXCESS= .OOOOE+OO OUTFLOW= .2840E+02 BASIN STORAGE= .3142E-05 PERCENT ERROR= -.2

RT5 MANE 5.00 403.35 797.39 1.03 5.00 397.35 800.00 1.03

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5995E+02 EXCESS= .OOOOE+OO OUTFLOW= .5991E+02 BASIN STORAGE= .1825E-04 PERCENT ERROR= .1

RT6 MANE 4.75 450.11 806.98 .98 5.00 443.39 805.00 .98

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7263E+02 EXCESS= .OOOOE+OO OUTFLOW= .7253E+02 BASIN STORAGE= .2258E-04 PERCENT ERROR= .1

*** NORMAL END OF HEC-1 ***

•



• •
Suutheast \'alle)' I~e~iunal Uraina~e Slstem (SE\'IU)S)

Sllnlan Channel - I'hase 3

•
UI\I.II\I

BASIN B COMPLEX HYDROLOGIC/HYDRAULIC ROUTING
Inflow Q (cfs) Controlling Eq. Bsn & Outlet Weir Weir Weir Vol. Continuity Check Avg. Total

Time Inflow };Vol. into WSE Forebay Siphon Weir Coeff. Coeff. Into Basin B Inflow= Basin B Volume Storage
(hrs) (cfs) ac-tt Eq. Basin (tt) Tot. Vol. Qtcfs) Q (cfs) CRAno ClUb (ac-tt) Outflow WSE (ttl (ac-tt) (ac-tt) Comments
10.50 0 000
1058 0 0.00
1067 0 000
1075 0 000 0
1083 1 0.01 1 1138.5 00 0.01
1092 8 0.06 8 1138.6 01 006
1100 15 0.17 15 1138.7 0.2 0.17
11.08 10 023 10 1138.7 02 023
1117 7 0.28 7 1138.8 03 028
1125 5 032 5 11388 03 0.32
1133 4 0.34 4 1138.8 0.3 034
11.42 4 0.37 4 1138.9 0.4 037
11.50 5 0.41 5 11389 0.4 0.41
11.58 10 0.48 10 1139.0 0.5 048
1167 14 057 14 1139.1 0.6 057
1175 27 076 27 11393 08 076
11.83 42 1.05 42 11396 1.0 105
1192 48 138 48 11398 1.4 138
1200 49 171 49 11400 17 1.71
12.08 48 205 48 1140.2 20 205
12.17 112 282 112 1140.6 28 282
1225 338 514 338 1141.9 51 514
12.33 624 9.44 624 1143.9 9.4 9.44
12.42 806 14.99 806 11458 15.0 1499
12.50 941 21.47 941 1147.8 21.5 0 0 2147
12.58 1044 2866 0 1153.0 42.5 729 315 000 1.00 2.17 0 11296 44.62
12.67 1115 36.34 0 11530 426 736 379 000 1.00 4.78 0 1130.1 47.38
12.75 1146 4424 0 11530 427 739 407 000 100 7.58 0 11305 5024
12.83 1350 5353 1153.1 430 757 593 0.00 1.00 11.66 0 1131.1 5469
12.92 1713 65.33 1153.2 436 785 928 000 100 1805 0 11316 6166
13.00 1991 7904 11533 440 805 1186 000 100 2621 0 11323 7022
13.08 2196 9417 1153.4 44.3 819 1377 000 1.00 35.70 0 11331 7997
1317 2359 110.41 1153.4 445 830 1529 0.00 1.00 46.23 0 11340 9071
1325 2523 127.79 11535 447 841 1682 000 1.00 57.81 0 11349 102.49
13.33 2683 14627 1153.5 449 851 1832 000 1.00 70.43 0 1135.9 11530
1342 2800 16555 11535 450 858 1942 000 100 8381 0 11367 12881
13.50 2870 18532 11535 45.1 862 2008 000 100 97.63 0 1137.5 142.72
13.58 2890 205.22 1153.5 45.1 863 2027 0.00 1.00 111.59 0 1138.3 156.70 Peak discharge from the Basin B Complex
1367 2826 22468 1153.5 450 859 1967 000 1.00 125.14 0 11390 17017
13.75 2656 24298 1153.5 44.8 849 1807 000 100 137.58 0 11398 182.42
13.83 2382 25938 1153.4 44.5 832 1550 000 100 14826 0 11404 19277
1392 2107 27389 1153.3 442 813 1294 000 100 15717 0 11409 20133
14.00 1958 287.38 1153.3 44.0 803 1155 000 100 16513 0 11413 20909
14.08 2015 30125 11533 440 807 1208 000 100 17345 0 11418 217 49
1417 2139 31598 1153.3 442 815 1324 000 100 18257 0 11422 22677
1425 2138 330.71 11533 442 815 1323 0.00 100 19168 0 1142.7 23588

j.\sancldesignldrnlcalcsIBasinsiphon5.xls
master
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• •
Suuthl'llSt "alll'y nl'~iuuall)nliua~l'S~'stl'lII (SE\'IUIS)

Sllllt:lII ('halllid - l'h:ISl' 3

•
1)1\1.11\1

BASIN B COMPLEX HYDROLOGIC/HYDRAULIC ROUTING
Inflow a (efs) Controlling Eq. Bsn & Outlet Weir Weir Weir Vol. Continuity Check Avg. Total

Time Inflow };Vol. into WSE Forebay Siphon Weir Coeff. Coeff. Into Basin B Inflow= Basin B Volume Storage
(hrs) (efs) ae-tt Eq. Basin (tt) Tot. Vol. a (efs) a (efs) CRATIO Csub (ac-tt) Outflow WSE (tt) (ac-tt) (ae-ttl Comments
14.33 2071 344.97 11533 44.1 811 1260 000 1.00 20036 0 11432 24447
14.42 2020 35888 1153.3 440 807 1213 000 1.00 208.71 0 1143.6 25276
14.50 1982 372.53 1153.3 440 804 1178 000 1.00 21682 0 11441 26082
14.58 1968 38609 11533 440 803 1165 000 1.00 22484 0 11445 26882
14.67 1953 399.54 11533 440 802 1151 000 1.00 23277 0 11449 276.72
1475 1912 412.71 11533 439 799 1113 000 1.00 240.43 0 1145.3 28433
1483 1849 425.44 11533 438 795 1054 000 1.00 247.69 0 11457 291.50
1492 1783 43772 11532 43.7 790 993 000 1.00 25453 0 1146.0 29824
15.00 1737 44968 11532 43.6 787 950 000 1.00 261.07 0 1146.4 30472
15.08 1685 461.29 11532 43.6 783 902 000 1.00 267.28 0 1146.7 310.85
15.17 1625 472.48 11532 435 779 846 000 100 27311 0 11470 316.58
15.25 1576 483.33 11532 434 775 801 000 100 278.62 0 1147.2 32202
15.33 1531 493.88 11531 433 772 759 0.00 100 283.85 0 11475 32718
15.42 1492 504.15 11531 433 769 723 000 100 288.83 0 1147.7 33210
1550 1465 51424 1153.1 432 767 698 000 1.00 293.64 0 1148.0 33687
15.58 1424 52405 11531 432 763 661 000 100 29819 0 11482 341.35
15.67 1373 53351 11531 431 759 614 0.00 1.00 302.42 0 1148.4 345.49
15.75 1304 542.49 11531 429 753 551 000 100 30621 0 11486 34916
15.83 1196 55072 11530 428 744 452 0.00 1.00 309.32 0 11487 35208
15.92 1075 558.13 1153.0 42.5 732 343 0.00 100 31168 0 1148.9 354.20
16.00 1001 56502 11529 42.4 725 276 000 100 313.59 0 1149.0 355.95
1608 1033 57213 11529 42.4 728 305 000 1.00 31569 0 1149.1 35812
1617 1131 579.92 1153.0 426 738 393 000 1.00 318.39 0 11492 361.03
1625 1155 58788 1153.0 42.7 740 415 000 100 32125 0 1149.3 36393
1633 1128 59565 11530 426 738 390 000 1.00 32394 0 11495 36657
16.42 1098 60321 11530 42.6 735 363 000 1.00 326.44 0 11496 36901
16.50 1074 61061 11530 42.5 732 342 000 1.00 328.80 0 11497 37131
16.58 1052 617.85 11530 425 730 322 000 100 33101 0 11498 373 48
1667 1031 62495 1152.9 42.4 728 303 000 100 33310 0 11499 37553
16.75 1010 63191 1152.9 42.4 726 284 000 1.00 33506 0 1150.0 377.44
1683 993 63875 11529 423 724 269 0.00 100 336.91 0 1150.1 37926
1692 988 645.55 1152.9 42.3 723 265 0.00 1.00 338.73 0 11502 381.07
17.00 973 65225 11529 42.3 722 251 000 1.00 340.46 0 1150.3 38277
17.08 943 65875 1152.9 422 719 224 0.00 100 34201 0 1150.4 384.25
17.17 919 66508 1152.9 422 716 203 000 1.00 343.40 0 1150.4 38560
17.25 902 67129 11529 42.2 714 188 000 100 34469 0 11505 38685
17.33 886 67739 11529 421 713 173 000 1.00 345.89 0 11505 38801
17.42 871 68339 11529 42.1 711 160 000 100 34699 a 11506 38907
17.50 855 68928 11529 420 709 146 0.00 100 34799 0 11507 39004
17.58 842. 695.08 11529 420 708 134 000 100 34892 0 11507 39094
1767 835 70083 1152.9 420 707 128 000 100 34980 0 11507 39180
1775 834 70657 1152.9 420 707 127 000 100 35068 0 11508 39268
17.83 783 71196 11528 419 701 82 000 100 35125 0 11508 39312
17.92 691 71672 11527 414 680 11 0.00 100 35132 0 11508 39276
1800 628 72105 1152.5 403 628 0 000 100 35132 a 11508 39164
1808 663 72561 11526 411 663 a 000 100 35132 0 11508 39239

j.lsancldesignldrnlcalcsIBasinsiphon5.xls
master
2 of 5

5/11/99
7 ~fi /1M



• •
SUlllhrasl \'allry Hrgiunalllnlinllgr S)'slrm (SE\'ItIlS)

Sanlan Chllnnd - I'hasr 3

•
nl\J.Ii\1

BASIN B COMPLEX HYDROLOGIC/HYDRAULIC ROUTING
Inflow Q (cIs) Controlling Eq. Bsn & Outlet Weir Weir Weir Vol. Continuity Check Avg. Total

Time Inflow ~Vol. into WSE Forebay Siphon Weir Coeff. Coeff. Into Basin B Inflow= Basin B Volume Storage
lhrs) (cfs) ac-ft Eq. Basin (ft) Tot. Vol. Q (cfs) Q (cfs) CRATIO Csub (ac-ft) Outflow WSE (ft) (ac-ft) lac.ft) Comments
18.17 775 73095 11528 41.9 700 75 000 100 35183 0 11508 39369
18.25 839 73673 11529 420 707 132 000 1.00 352,74 0 11509 394.75
1833 851 742.59 1152.9 420 709 142 000 1.00 353.72 0 11509 39576
18.42 848 74843 11529 420 708 140 000 100 35469 0 1151.0 396.71
18.50 845 754.25 11529 420 708 137 000 100 35563 0 1151.0 39765
18.58 841 76004 11529 420 707 134 000 100 35655 0 11511 39856
18.67 840 76583 1152.9 42.0 707 133 000 100 357.46 0 1151.1 399.47
18.75 840 77161 11529 420 707 133 000 100 35838 0 1151.2 40039
1883 841 777 40 1152.9 420 707 134 000 100 359.29 0 1151.2 401.31
1892 842 78320 11529 420 708 134 000 100 360.22 0 11512 40224
1900 844 78902 11529 420 708 136 000 1.00 361.16 0 11513 40318
1908 846 79484 11529 420 708 138 000 100 36211 0 11513 404.13
1917 850 80070 11529 420 709 141 000 100 36308 0 1151.4 40512
19.25 863 80664 11529 42.1 710 153 0.00 100 364.14 0 1151.4 406.20
1933 865 81260 1152.9 421 710 155 000 1.00 36520 0 1151.5 407.27
1942 853 81847 11529 42.0 709 144 0.00 100 36620 0 1151.5 40824
19.50 848 82431 1152.9 42.0 708 140 000 100 367.16 0 1151.6 40919
1958 849 83016 11529 420 708 141 000 100 368.13 0 11516 41016
1967 845 83598 11529 42.0 708 137 000 100 369.07 0 11517 41109
19.75 819 841.62 11528 420 705 114 000 100 36986 0 1151.7 41182
19.83 747 84676 11528 418 697 50 000 1.00 370.20 0 11517 41200
1992 646 85121 11526 407 646 0 000 1.00 37020 0 11517 410.90
20.00 579 85520 1152.2 393 579 0 000 100 370.20 0 11517 40951
2008 622 85948 1152.4 402 622 0 000 100 37020 0 11517 41040
20.17 756 86469 11528 41.8 698 58 000 1.00 37060 0 1151.7 41242
20.25 828 87039 11528 420 706 122 000 100 371.44 0 1151.8 413.43
20.33 845 87621 11529 420 708 137 000 100 37239 0 11518 41441
20.42 846 88204 11529 420 708 138 000 100 37334 0 11518 41536
2050 847 88787 1152.9 420 708 139 000 100 374.29 0 1151.9 41632
2058 848 89371 11529 420 708 140 000 100 37525 0 1151.9 417.28
20.67 849 899.56 1152.9 420 708 141 000 100 376.22 0 11520 418.26
20.75 850 90541 11529 420 709 141 000 100 37720 0 1152.0 419.23
2083 852 91128 11529 42.0 709 143 000 100 37818 0 11521 42022
2092 853 91716 11529 42.0 709 144 000 100 37918 0 1152.1 42122
2100 855 92304 1152.9 420 709 146 000 100 38018 0 1152.2 42223
2108 855 928.93 11529 420 709 146 000 100 381.19 0 11522 42323
2117 855 93482 11529 420 709 146 000 100 38219 0 11523 42424
21.25 856 94072 11529 42.0 709 147 000 1.00 383.20 0 11523 425.25
2133 855 94660 11529 420 709 146 000 100 38421 0 1152.4 42625
21.42 856 952.50 1152.9 420 709 147 000 100 38522 0 1152.4 427.27
2150 855 95839 1152.9 420 709 146 000 100 386.22 0 1152.4 428.27
2158 856 964.28 11529 42.0 709 147 000 100 38724 0 11525 42928
21.67 854 97017 11529 42.0 709 145 000 100 38823 0 11525 43028
21.75 824 97584 11528 42.0 706 118 000 100 38905 0 11526 43102
21.83 741 98094 1152.8 418 696 45 000 100 38936 0 11526 431 14
2192 634 98531 11527 414 678 -44 43332 43300 Begin weir submergence

j.lsancldesignldrnlcalcsIBasinsiphon5.xls
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BASIN B COMPLEX HYDROLOGIC/HYDRAULIC ROUTING
Inflow Q (cfs. Controlling Eq. Bsn & Outlet Weir Weir Weir Vol. Continuity Check Avg. Total

Time Inflow ~Vol. into WSE Forebay Siphon Weir Coeff. Coeff. Into Basin B Inflow= Basin B Volume Storage
(hrsl (cfs) ac-ft Eq. Basin (ftl Tot. Vol. Q(cfs) Q (ds) CRATIO ClUb (ac-ftl Outflow WSE (ft) (ac-ftl (ac-ft) Comments
22,00 565 98920 11528 41,7 691 -126 43495 43300
22,08 609 99340 11528 417 692 -83 43510 43300
22,17 752 998,57 11528 418 696 56 43559 43339
22.25 836 1004 33 11528 41,9 701 135 436,27 43432
2233 856 101023 1152,9 421 710 146 43726 43532
22.42 870 1016,22 11529 422 718 152 .. 438,32 43637
22,50 869 102220 1152,9 42.4 727 142 43936 43735
2258 857 102811 1153,0 426 735 122 440,30 43819
22,67 851 1033,97 11530 42.7 742 109 441,12 43894
22,75 849 103981 11530 428 748 101 441.86 43964
2283 848 104565 11531 430 754 94 44256 440,29
22,92 847 1051.49 1153,1 431 759 88 44320 440,89
2300 845 105731 11531 432 764 81 44380 44145
2308 844 106312 11531 433 769 75 444,36 44197
2317 843 106893 11532 434 773 70 444,87 442.45
2325 841 107472 11532 434 777 64 44535 44289
2333 839 108050 11532 435 781 58 44578 44329
2342 838 108627 11532 43,6 784 54 44618 44366
23,50 836 1092,02 11532 436 787 49 446,54 44400
2358 835 109778 11532 437 790 45 44688 444,31
23,67 838 110355 11532 43,8 793 45 447,20 44462
23,75 817 110917 11533 43,8 795 22 44744 44478
2383 731 111421 11532 43,8 793 -62 447,30 44435
2392 610 111841 11532 436 786 -176 446.45 443,13
24,00 523 112201 11532 434 774 -251 444,93 441,41
24,08 560 112587 11531 43,1 760 -200 443,34 44003
2417 711 113076 11531 429 753 -42 442.48 439,74
2425 799 113627 1153,1 429 753 46 44249 44006
24,33 810 114185 1153,1 430 756 54 44284 440.43
2442 806 1147.40 11531 431 759 47 44320 44075
2450 801 115291 11531 43,1 762 39 44351 44102
24,58 794 1158,38 1153,1 432 764 30 44375 44123
24,67 787 116380 11531 432 765 22 44394 44138
2475 780 116917 1153,1 43,2 766 14 44406 44147
24,83 772 1174.49 1153,1 432 767 5 444,13 44151
2492 763 117975 11531 432 767 -4 44414 44148
25,00 754 118494 1153,1 432 766 -12 44408 441.40
2508 746 1190,08 1153,1 432 765 -19 44397 44126
25,17 736 119514 11531 432 764 -28 443,80 44107
25,25 727 120015 11531 431 762 -35 443,57 440,83
2533 717 120509 1153,1 431 760 -43 44330 44053
25.42 708 120997 1153,1 43,0 757 -49 44297 44019
2550 699 121478 11531 430 754 -55 44260 43981
2558 689 121952 11528 416 689 0 Inflow equals outflow for the system
25,67 678 122419 11527 414 678 0
2575 643 122862 11525 406 643 0
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BASIN B COMPLEX HYDROLOGIC/HYDRAULIC ROUTING
Inflow a (cts) Controlling Eq. Bsn & Outlet Weir Weir Weir Vol. Continuity Check Avg. Total

Time Inflow ~Vol. into WSE Forebay Siphon Weir Coeff. Coeff. Into Basin B Inflow= Basin B Volume Storage
(hrs) (ets) ac-ft Eq. Basin (ft) Tot. Vol. a (cts) a lets) CRATIO Csub (ac-ft) Outflow WSE (ft) (ac-ft) (ac-ft) Comments
2583 560 123248 11521 38.9 560 0
25.92 455 123561 11516 367 455 0
26.00 373 123818 11512 349 373 0
26.08 381 124081 1151.3 351 381 0
2617 519 124438 11520 381 519 0
2625 602 124853 11523 398 602 0
26.33 617 1252.78 11524 401 617 0
2642 611 1256.98 11524 400 611 0
2650 604 126114 11524 398 604 0
2658 597 126525 11523 397 597 0
26.67 590 126932 11523 395 590 0
26.75 584 1273.34 11523 39.4 584 0
26.83 578 127732 1152.2 393 578 0
2692 571 128125 1152.2 391 571 0
27.00 565 128514 11522 39.0 565 0
27.08 558 128899 11521 38.9 558 0
27.17 552 1292.79 11521 38.8 552 0
27.25 546 1296.55 11521 386 546 0
27.33 539 1300.26 11521 385 539 0
2742 533 130393 1152.0 384 533 0
2750 527 1307.56 1152.0 382 527 0
2758 522 1311.16 1152.0 381 522 0
2767 514 1314.70 1151.9 380 514 0
27.75 492 131809 1151.8 375 492 0
27.83 428 132103 11515 36.2 428 0
27.92 337 132335 11510 341 337 0
28.00 264 1325.17 1150.6 324 264 0

j.lsancldesignldrnlcalcsIBasinsiphon5.xls
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•

• Basinsiphon5.xls volumes

Combined Volumes Prior to Weir Submerqence
Volumes (ac-ft)

Combined Elevation EQ Basin Forebay Combined
0.0 1138.5 0.0 0.0 0.0

----- -------------e--- -------
0.5 1139.0 0.5 0.0 0.5

------ --- ------- -------
0.9 1139.5 0.9 0.0 0.9

---- ------- ----------+--------1----1
1.7 1140.0 1.7 0.0 1.7

--------- -- -------
2.5 1140.5 2.5 0.0 2.5

---------------------- -------- -------------------
3.6 1141.0 3.4 0.2 3.6

----- ------- -------------- ---------- ------------ -------1
5.4 1142.0 5.0 0.4 5.4

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

7.5 1143.0 6.7 0.8 7.5
---------1------------- -- -------- ----------

9.6 1144.0 8.3 1.3 9.6
----------_. _._------------- ------ _._---_._.---~------- ------

12.6 1145.0 10.8 1.8 12.6
------_....._--_._. ------------- ~--------~_._~-_.-------

15.7 1146.0 13.3 2.4 15.7
--19:0--- --1T47~O-----1s.-S- r---32---f--19.0--
--------------- r-------- -- --------------I--~__,_____I

22.3 1148.0 18.3 4.0 22.3
----------- --------------------1------------- -----

23.3 1148.3 19.0 4.3 23.3
------------- -------- ------------ ---- - --------- ---------

25.7 1149.0 20.8 4.9 25.7
-----------_._-- ----_.----------- -------- -.._--------- -_._----_._-

29.8 1150.0 23.9 5.9 29.8
-------------------------------f----------------- ---------------------

34.0 1151.0 27.0 7.0 34.0
-----'.---_._-- ---------_.- ~------- ,._._------- _..,--------

38.3 1152.0 30.1 8.2 38.3
---------------- ------------ -------------- -------------------------

41.3 1152.7 32.2 9.1 41.3
----_..._._--- - ----------_._--- -------_._---- -------_._- ------ - ------

42.7 1153.0 33.2 9.5 42.7
------_..-._------- ~--_._----------_.._- ----_.- ....,-._--_._-.._--. ------_._-------- ---------

47.2 1154.0 36.3 10.9 47.2
--------- ----------------- ------ ------_. ~-----_._---_._-- ----_._--

52.2 1155.0 39.8 12.4 52.2
----~---------- -------------- ----------- ---------------

57.2 1156.0 43.3 13.9 57.2
--62l3------H57-.0- ---4'i2-- -1s.s--- 62.8

Combined Volumes After Weir Submergence
Volumes (ac-ft)

Combined Elevation EQ Basin Forebay Basin B Combined
433.0 1152.7 32.2 9.1 391.7 433.0

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

440.8 1153.0 33.2 9.5 398.2 440.8
-------------- - ~------------- ~--- -_._-----------_.- -------- . - ,,---~ ------------ --------_._~---~

466.9 1154.0 36.3 10.9 419.7 466.9
----_. __ ...._-------_ .._- _.. _--_.- ---- .._- ..-_._------- --------------- ----------_._---------- "'-~---------_.~---_.---

493.9 1155.0 39.8 12.4 441.7 493.9
----_.. _-------..- - ------------_._- -------------~----- .__ .- ---.------- - --~-_._----- ------- ._--------

521.3 1156.0 43.3 13.9 464.1 521.3
549.8 115i~6--~ ---~fi.i---------1K6--48i.o-~--549~8--

5/11/99 7:57 AM



•

•

• Basinsiphon5.xls volumes

Basin B Vol.
Elev (ft) Vol. (ac-ft) Elev (ft)
1129.3 0.0 1129.3

--_._----~-

1130.0 4.4 1130.0
._----~---_.~--------

1131.0 10.8 1131.0
."----------_._-~------_. ---~_._-_.

1132.0 22.1 1132.0
--_._._-~-----_.._- ------~-_.

1133.0 34.1 1133.0
----"_..,-------~- ~~---_.- ------_.-._-----

1134.0 46.8 1134.0
-----_._---------_._. -_._--- -----_._--

1135.0 59.6 1135.0
----------- ------~------~--

1136.0 72.3 1136.0
- _ ..__ .._~-_.,._---.- ------- ----_._--------

1137.0 89.7 1137.0---_ ...._.__._------- -_._..._-- _ ..__._-_.--~-_.

1138.0 107.1 1138.0--_._-_..._--- ---_.,,--- ----_._--_...-._-

1139.0 124.5 1139.0
--------_.1-------------

1140.0 141.9 1140.0
f------.--. - ---------

1141.0 159.3 1141.0
-_._----~--_._-- --------

1142.0 178.2 1142.0
----------------- ----_.•._------ --_._~_._---_.

1143.0 197.0 1143.0
-------------_..._---_. ------- ----_._--_.-

1144.0 215.9 1144.0
---- ----.--------,-----_.- ._._-----_._-_. -----_._-------

1145.0 234.7 1145.0
---------_._ .._--~-_ .._---- -_._-_._--- -_._----_._.._.-_ .._----

1146.0 253.6 1146.0
------_.__._--~--_.- .._------~.~- ------------

1147.0 273.9 1147.0
----------.__.__.--' _._-_._------- --_ .....- -----_.

1148.0 294.2 1148.0
---_._----_.~-- -------- -----------------

1149.0 314.5 1149.0
----1150:0--3-34.8---- -1150.6~
------_.-.-._--..----,----_. -_._---_. ----------------~--_.._._-

1151.0 355.1 1151.0
-- -.-- ---_._--_.._--- ---_._--- -----_. --------

1152.0 376.6 1152.0
---, -- -- ---_._--- --------_._._-_..-- ---_._-----_..~--

1152.7 391.7 1152.7
-- --_._. __._--------- --_._-------- -------_._-- ------

1153.0398.2 1153.0
------------- ._-_.__._------- ----------- ---_.-._ .._---

1154.0 419.7 1154.0
~-----~--~-- ~------- ------_ .._--

1156.0 464.1 1156.0
---~_._._ .. -- ... __._._-- - _.__.-- ---- -_._.--------

1157.0 487.0 1157.0

5/11/99 7:57 AM



• • •
Tapa MEASUREMENTS

Equalization Basin Basin B
AREA ELEV. DEPTH Vol. AV (Vol. ac-ft) AREA ELEV. DEPTH Vol. AV (Vol. ac-ft)
(ac) (ft) (ft) ac-ft HEC-1 Conic Method (ac) (tt) (tt) ac-ft HEC-1 Conic Method
0.3 1138.5 0 0 0 4.81 1129.3 0.0 0.0 0.0
1.0 1139.0 0.5 0.5 0.5 7.9 1131.0 1.7 10.8 10.8
1.5 1139.5 1.0 0.9 0.9 14.6 1132.5 3.2 27.7 27.7
2.2 1144.0 5.5 8.5 8.3 16.7 1136.0 6.7 72.3 82.4
2.8 1149.0 10.5 21.0 20.8 18.1 1141.0 11.7 159.3 169.4
3.4 1154.0 15.5 36.5 36.3 19.6 1146.0 16.7 253.6 263.6
3.5 1154.4 15.9 37.9 37.6 21.0 1151.0 21.7 355.1 365.1
3.7 1156.0 17.5 43.6 43.3 22.1 1154.4 25.1 428.3 438.4
3.9 1157.0 18.5 47.5 47.2 22.6 1156.0 26.7 464.1 474.1

23.0 1157.0 27.7 487.0 497.0

Basinsiphon5.xls lookuptable 5/11/997:57 AM



•
Forebay Channel Volume

Forebay Length (ft) =1000
Bottom Width BW (ft) =8

Channel Depth Jft) =14
Side Slope H:V =2

Elev (ft) Avg. D (ft) Vol. (ft~) Vol. (ac-ft)
1140.5 0 0 0.0
1141.0 0.5 4500 0.2
1142.0 1.5 16500 0.4
1143.0 2.5 32500 0.8
1144.0 3.5 52500 1.3
1145.0 4.5 76500 1.8
1146.0 5.5 104500 2.4
1147.0 6.5 136500 3.2
1148.0 7.5 172500 4.0
1149.0 8.5 212500 4.9
1150.0 9.5 256500 5.9
1151.0 10.5 304500 7.0
1152.0 11.5 356500 8.2
1153.0 12.5 412500 9.5
1154.0 13.5 472500 10.9
1155.0 14.5 536500 12.4
1156.0 15.5 604500 13.9
1157.0 16.5 676500 15.6

Basinsiphon5.xls lookuptable

• •
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COMBINED FLOWS
Weir Length (tt) = 1000 tt

Q Combined Elevation Q Siphon Q weir Q Combined Elevation

(cfs) (tt) (cfs) (cfs) (cfs) (tt)
o 1148.3 0 0 0 1148.3

---~---, --~~--- ._----_.~- -._,--~------- ..__.~----- ----_...__..--_. '.,._---

16 1148.5 16 0 16 1148.5
~--------------------- ~----------_._---- ------------

57 1149.0 57 0 57 1149.0
----------- ------------~--- - --------

98 1149.5 98 0 98 1149.5
--- ------------------~------------- ------------ --------------

167 1150.0 167 0 167 1150.0
-------- --- -------- -------- ---- ------ ---------------- -~--------

243 1150.5 243 0 243 1150.5
--------_.------------- ----------------- ----------- -------

330 1151 .0 330 0 330 1151.0
--------------- ---------- ----- ---------------- ------------ ----------

424 1151.5 424 0 424 1151.5
------_._--------_. ------~--~----_._..- -----------_._--- ~--_._--------._----_.. __ .

528 1152.0 528 0 528 1152.0
---------- ---- ------- ----------~ ---------1---------------- --------~- ----------

635 1152.5 635 0 635 1152.5
_~ -------- -------- ------ ------------ f.-------------

676 1152.7 676 0 676 1152.7
_________ --------- ----------- 1----------

740 1152.8 696 44 740 1152.8
----'----------- ----- ------------- -------

928 1152.9 717 211 928 1152.9
--_._-----~-,--_.... --_._._~---------- ----~-_..._._-_.__.._---_.._---------------

1142 1153.0 739 403 1142 1153.0
------- ------------ --------------- 1------- -----f----------------- ---- - ---

1390 1153.1 761 629 1390 1153.1
-------------- -- - --------- ----------- ----------------------~-------

1673 1153.2 783 891 1673 1153.2
------- ---------- ------------- ----------- --------- -----------

1988 1153.3 805 1183 1988 1153.3
--------------- --------------- ------- ------- ---------- - ------------ -----------

2332 1153.4 829 1504 2332 1153.4
---------------- -------------- ------------------_. ---------- ~-----------

2708 1153.5 852 1855 2708 1153.5
--------------- ---- ._--------- ---------- -------------- ----------- ---------------

3110 1153.6 876 2234 3110 1153.6
.-- ---------- - --- ----------- ------~:------ ----------- -~-----

3538 1153.7 900 2638 3538 1153.7
-------------- ----~-------- ----------f.--------------- ~----

3989 1153.8 924 3064 3989 1153.8
------------ --------- - ------------------- ------------- ---~------------

4460 1153.9 949 3511 4460 1153.9

Basinsiphon5.xls Outflow Rating 5/11/997:57 AM
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• Basinsiphon5.xls weir

BASIN B WEIR FLOWS
Weir Length = 1000 (ft)

Elevation Energy Q =CLH3/2 H Velocity Specific
(ft) Elev. (ft) (cfs) (ft) C H (ft) Energy (ft)

1152.7 1152.7 0 0.0 0.00 0.000 0.000
---~---_.._- -- ._-~~-_...__.. - .._---~-------- -------. __.-

1152.8 1152.8 45 0.1 1.41 0.003 0.103
-~1152.9- 1152~-9 253 O.2~ -----2.82 ---- --O~025'-'- -·------·i)~225
..-.--~ --~--~ - ..~--~-. ~-.~- r--~---.- .... ----~---- ---.--~--.

1153.0 1153.0 484 0.3 2.94 0.040 0.340
----'.'-_.._-------- ----------_._- ----_.__._-------_._._- -----~ ---------_ _---- ---_._..- .._~_.- .. _-_ __ .

1153.1 1153.2 770 0.4 3.04 0.058 0.458
-------------------- ------_......_•.._--- -. --_..._. -------,--_.. -----_.'.--.-.-- -_.._---------. __._--- ----_.....__ .._-_._-

1153.2 1153.3 1107 0.5 3.13 0.076 0.576
---,-----_.._-----_. ----- -_.__.- ._-------'- ---"._--------_.- --_ ...__..._..._-,' ..".--- --------------_._-----_._._-

1153.3 1153.4 1488 0.6 3.20 0.096 0.696._...._.._~_._.__.._._ ..- -~_.~_.__.._-_ ..._- ---_._._ ...._-- _..._---_._-_.. _.~--_. _._._-_.

1153.4 1153.5 1910 0.7 3.26 0.116 0.816
..._--.--_.- _._.__._---_._.- .. _-_..__...__._---- ~_._.__._---_.__ ._...._...._. -------_..... --..-.

1153.5 1153.6 2376 0.8 3.32 0.137 0.937
....__ _._----_ _._ _---_._---~---_ '----.._ __._-_ __._.-.- _.- . __ . __ _.- -----._....

1153.6 1153.8 2886 0.9 3.38 0.160 1.060
-1"1"53.7-- --1153~9 ----343-0---- ---·nr----3.43··- ·--0:183-· ----fT83
..._---~--~_._-_. _..~----~_ ~_._-- -----_._-- --_.._-~_._~ ---_._ _ ..

1153.8 1154.0 4004 1.1 3.47 0.206 1.306
- - ---------- _.__._-_..._-_ .. '--.------'- --------_ .. ---------- ----_ .._-------~ --------_...__._-~._- ---_.__ .. _•.. _--_ .._-

1153.9 1154.1 4615 1.2 3.51 0.230 1.430
--'-'-'-- " .. --.------- -----_. ----_.~_.._------ -_._------------_._--- ---------~---_._--- .-- _ ... - .. - -_..._.- ._--- ------ _..._-, _._.'. ----

1154.0 1154.3 5253 1.3 3.54 0.254 1.554
----_....._-,.._- .-,,,---------_.._._-----------_._- ----------- --------------_._--- .. _----------------_.- _.... ' .-- .. ------.-

1154.1 1154.4 5925 1.4 3.58 0.278 1.678
---_•..__ ._--------._.-- ".-_ .._------_._---- --_._----~------_.__._-~_. - ..._-_.--.------ ._- ----_ ... _-•.._---_., ....._-----,----- -- ---.

1154.2 1154.5 6632 1.5 3.61 0.304 1.804
- -_ _----- ----------_._.._-- ------------- ,_ _----.-._-------~_ .._ .._._--~-~_._~_. ----------- - ------_.-.

1154.3 1154.6 7226 1.6 3.57 0.317 1.917
---------_ .._----_ .._,.- ----- ---- -- ._---- -- --._-------_.~_.- .__._------------ ---._-_._---_._---_. -_._--~._----------_._-_..._-~----_.-

1154.4 1154.7 7902 1.7 3.57 0.335 2.035
-~ .._----._._-_._- -------------~-_.._-_ .._----~~~----------~_._--------- ---- ---------_._--- _._-.,,----------------._.- -~-----_._----.------

1154.5 1154.9 8598 1.8 3.56 0.354 2.154
.... _--_._-_. --_ _._._-- ._._--------_. ----_ _ - ----_.__._._-_ __.._-.__ _- ._--_ ..- --- -

1154.6 1155.0 9324 1.9 3.56 0.374 2.274

5/11/997:57 AM



• Weir Coefficient
Trapezoidal Cross Section wi Both Inclined Faces (2:1)

•

•

H C
0.00 0.00

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

0.20 2.82
--~_._---_._------ -_ ... __._"------

0.30 2.94----- -_.__._._-~----
0.40 3.04

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

0.50 3.13
-----------_. ---._---- -----_._..

0.60 3.20
---_ ...._-'-,,---'--'- ._. --_.._--_.-----

0.70 3.26
----- -,._--_.' -----.-.-.---,---_..

0.80 3.32
-------,--,---- ----------_ ..-

0.90 3.38
~-_ ..•__._---_... ,-----------------_.

1.00 3.43
_____._.__ ,._. .•••. -_•• __ ' __0'••_._--_.---"

1.20 3.51
____ ._ • __..•_._ ._._._. __ ._ ---"----,-.'-'·" 0

1.50 3.61
-----------"--,----- -_._--------_._----

1.60 3.57
-_._------------_.._----_._----------

1.80 3.56
.- ._-'-'-'----- ------- _._- -- ..•.__ ._---- -_._,..

2.00 3.56
----- -- - - - --- ---

2.50 3.57
- - --- --------_._- .._....__._-

3.00 3.58
-----_ , -._..~ .._---- -- -_.._-------

3.50 3.60
-~._--------~~._._.. ----- -_.-.. ,,_._---

4.00 3.62
.... _._-- ._---- --_._.- -~-~--- _...~...

4.50 3.65
----_. __ ... _---_.- -- -- ----- - ... __ ._---

5.00 3.68
--- -- _.. ~._---_._---

5.50 3.70

Basinsiphon5.xls Coefficients

Weir Submergence Ratio

CRAT10 CSUB

0.00 1.00
-~----- --------

0.10 0.99
----_ .._-- ------~._~.~-_._-_.-

0.20 0.98
---------- _.~._--._---------

0.30 0.97
----_._-~.- --_.. _.. __. ----

0.40 0.96
------------ ._---~-------~~

0.50 0.95
-----_.. ~.~~--

0.60 0.94
------ -----------------

0.70 0.91
f------ ---- - -- ----------

0.80 0.85
._--------_. -_..._---------_._-

0.85 0.80
---~.~. _._-- -------.~----

0.90 0.68
-------~ ------_.__ .----------

0.95 0.40
----- ------f-----------------

1.00 0.00

5/11/99 7:57 AM



Siphon Rating Curve

•
Siphon

Energy Energy
Elev. Q Elev.
(ft) (cfs) (ft)

1148.30 0 1148.30
1149.52 100 1149.52
1150.24 200 1150.24
1150.84 300 1150.84
1151.38 400 1151.38
1151.87 500 1151.87
1152.33 600 1152.33
1152.82 700 1152.82
1153.28 800 1153.28
1153.70 900 1153.70
1154.11 1000 1154.11

1155

1154

1153
c
0 1152:w
III
> 1151Gl
iii

1150

1149

1148

0

•

200 400

Q (cfs)

600 800 1000

•

Basinsiphon5.xls Siphon

-+- 3-8'x6'x220' RCBC

5/11/99 7:57 AM



•
DM.JI\1

•
lI~dralllic Grade Line Rating Tahle

Siphon Discharge (cfs)

Station 100 200 300 400 500 600 700 800 900 1000 Location

18+95.91 1148.13 1149.05 1149.74 1150.31 1150.80 1151.23 1151.63 1151.99 1152.32 1152.64 HGLg

19+74.40 1148.49 1149.53 1150.31 1150.93 1151.43 1151.81 1152.13 1152.37 1152.55 1152.69 HGL,

20+42.90 1148.51 1149.57 1150.36 1150.98 1151.49 1151.89 1152.24 1152.51 1152.73 1152.91 HGLe

21+20.90 1148.51 1149.58 1150.38 1151.02 1151.55 1151.98 1152.36 11~2.67 1152.93 1153.16 HGLd

21+94.40 1149.11 1149.59 1149.99 1150.35 1150.68 1150.99 1151.63 1152.06 1152.41 1152.75 HGLc

22+07.80 1149.52 1150.24 1150.84 1151.38 1151.87 1152.33 1152.82 1153.28 1153.70 1154.11 HGLb

•

siphonrating7.xls 5/11/99937 AM



•
I>M.lM

•
Ener~y Grade Line Ratin~ Tahle

Siphon Discharge (cfs)

Station 100 200 300 400 500 600 700 800 900 1000 Location

18+95.91 1148.36 1149.38 1150.16 1150.80 1151.34 1151.83 1152.28 1152.68 1153.06 1153.42 EGLg

19+74.40 1148.51 1149.60 1150.40 1151.06 1151.62 1152.08 1152.49 1152.85 1153.16 1153.44 EGLf

20+42.90 1148.51 1149.60 1150.42 1151.10 1151.67 1152.16 1152.60 1152.99 1153.34 1153.66 EGLe

21+20.90 1148.52 1149.61 1150.44 115114 1151.74 1152.25 1152.72 1153.15 1153.54 1153.91 EGLd

21+94.40 1149.52 1150.24 1150.84 1151.38 1151.87 1152.33 1152.82 1153.28 1153.70 1154.11 EGLc

22+07.80 1149.52 1150.24 1150.84 1151.38 1151.87 1152.33 1152.82 1153.28 1153.70 1154.11 EGLb

•

siphonrating7.xls 5/11/99937 AM



•DMJM

1158.00

•
Basin B Outfall Siphon Profiles

(900 cfs)

•
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o. • •
3-S'x6'x220' Siphon Rating Curves

(Inv Elev 1148.3)

1155.00

1154.00 .. ...... ..
.. .... ...... ..

1153.00 i .... ..
.. ...... ..

.. ..
g 1152.00 .. ".

..
C .. ..
0 ..
; .. ..
III ..> ..
CD 1151.00 ".

jjj ".

..
Station C..

i ..
..

".
1150.00 i .. " I..

"..

1149.00 '

1148.00 I

100 200 300 400 500 600 700 800 900 1000

Discharge (cfs)

-StaCHGL - - - StaCEGL

siphonrating7.xls 5/11/999:45 AM



•
Table

Rating Table for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

j:\sanc\design\drn\hydraulics\siphon.fm2
Outfall Channel Downstream of Siphon
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width

0.016
0.001000 ftIft
2.000000 H : V
2.000000 H : V

8.00 ft

Input Data
Minimum Maximum Increment

Discharge 100.00 1,000.00 100.00 cfs

• Rating Table

Discharge Depth Velocity
(cfs) (ft) (ftIs)

100.00 2.13 3.83
200.00 3.05 4.64
300.00 3.74 5.18
400.00 4.31 5.59
500.00 4.80 5.92
600.00 5.23 6.21
700.00 5.63 6.46
800.00 5.99 6.69
900.00 6.32 6.90

1,000.00 6.64 7.08

•05/11/99
07:39:55 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



. /'
Box_area =Cell·Span·Rise Box_area = 144.00

Full flow hydraulic parameters:

Santan Channel -- Phase III
Siphon Analyses

Tailwater Conditions:

Comp~_
Chkd ]JlJJ;;.
Appr __

hv P =0.0075

n =0.016 (USACOE)g =32.2

/ /
d g =2.13 v g =3.83

Q
Box area

Q = 100

Constants:

Span =8 Rise =6Siphon Geometry: Cell =3

Stag =1895.91 Inv g= 1146.00

Sta f = 1974.4 Inv f = 1145.31

Sta e .= 2042.9 Inv e = 1134.75

Sta d =2120.9 Inv d = 1134.79

Sta c =2194.4 Inv c =1148.3

Sta b =2207.8 Inv b = 1141.6

DMJM

•

Siphon slope lengths (geometry):

1
, 2 . r 2 .,/'

L3 = (lnv c- lnv d\ - fSta c - Stad L3 = 74.73
, " ./ \

•
1

2 r 2
= (Inv f- Inv , - fSta - Sta f'. e· e j

L 1 = 69.31

0[/

L t =222.04 Total siphon length

Siphon Geometry Graphing Definitions:

Box Culvert Wetted Perimeter:
··Sta ~ ~lnv g ~g

1154.5 (//

Sta f : Inv f 1154.81 W p =Cell·«2·Span) -:- (2·Rise» W p =84.00

Sta e Inv e 1140.75
Station = Inv = Soffit =

Sta d : Inv d 1140.79 Box Culvert Hydraulic Radius:

: Sta c i Inv c 1157 /'Box area
r=1.71

v
Sta b Invb .

1157 r =
W p

• 5/11/99 8:49 AM

J:\SANC\DESIGN\DRAIN\HYDRAULlCS\siphon100a.mcd

Sheet
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•
DMJM

Energy Equation Calculations:

Santan Channel -- Phase III
Siphon Analyses

CompaJlIt

Chkd JIi:f£
Appr __

End of Outlet Transition (Stag):

HGL g = Inv g T d g

I,./'

hv g = 0.23 Outfall channel velocity head

HGL g = 1148.13 i/

EGL g =HGL g T hv g EGL g = 1148.36 ./

Initial Guess d 1 =5

Given

2 2
V g. . v g

Inv g ~ d g -'- 2.g T l.l., 0.7· 2'g - --'---.,.--- . :=Inv f~ -,...----'--- +- d I

Maximum velocity switch: v f = if(vsolvel <v p' v p' vsolveI)

vsolvel = 1.31 v· v P = 0.69 v f= 1.31•
dsolvel =find(d 1\

\ ;

~/

dsolvel = 3.18 Rise = 6.00 vsolvel
Q

24·dsolvel

2
Vf

hVf =
2'g

d - Q
f - 24·v f d f= 3.18

hv f= 0.03 hv P = 0.0075 hv g = 0.23

Outlet Transition Losses:

h 0 = I.HO.7· hv g - hv f\
\J

h 0 = 0.15 v

EGL f = EGL g -'- h 0

HGL f =EGL f- hv f

EGL f= 1148.51

HGL f= 1148.49

Siphon Friction Slope Losses: ( HDS No.5, pg 35)

5/11/99 8:49 AM

J :\SANC\DESIGN\DRAIN\HYDRAUL1CS\siphon1OOa.mcd•
( 2 2\:29.1·n ,v p ·

Sf =' 4 '

"3r ·2 g

~/

S f= 0.000027

Sheet ..L. of .)



•
DMJM

Siphon Losses (Staf to Stae):

Santan Channel -- Phase III
Siphon Analyses

Compqbf
Chkd 7J"lf);::"
Appr==:

h fl =0.0019
/

Bend Losses: ../'
hb = 1.1 ,(0.04.hv p) h b =3.295 0 10-4

l/
hie =hfl-hb hie =0.0022

/
./

EGL e =EGLf- hie EGL e =1148.51
/

,,/
HGL e =EGL e- hv p HGL e =1148.51

Siphon Losses (Stae to Stad):

hid =h f2 - h b hid =0.0025 V

h f2 =0.0021

•
1/

EGL d = 1148.52

HGLd =1148.51 £,/

Siphon Losses (Stad to Stac>:

h t3 =0.0020

1/
EGL e1 =1148.52

Calculate critical depth at the inlet to the siphon:

d erit =

3~--~Q ,2

\L:efr:spari!
g

d erit =0.81

•
Check friction loss solution for inlet control and backwater effects:

I1EGL e =EGL e1 - 1nv e I1EGL e =0.22 v

5/11/99 8:49 AM

J:\SANC\DESIGN\DRAIN\HYDRAULlCS\siphon1OOa.mcd

Sheet.3 ofS



•
DMJM

Initial Guess

Santan Channel- Phase III
Siphon Analyses

dvar = 5 Qvar =Q LlliGLvar =LlliGL e

Comp~
Chkd .fJ..8L
Appr __

Given

( Qvar \2

"24·dvari
LlliGLvar=dvar T"' 2 '.g

/'
df(LlliGLvar, Qvar, dvar) .= minerr( dvar)

id = 1 .. 60
id

TO
dsolveid =df(t.EGLvar, Qvar, diid\

. )
d i .=max( dsolve)

v'
dj=0.819

Check numerical solution:

dsolve 0

(Qvar \2
\24·d i

d i ~ \ =1.22
2·g

v/
LlliGLvar = 0.22

-1 ~.---------'----------'
o 2 4 6

di

/

/
1--/

d i = 0.00Real solution switch: d i = i~ LlliGLvar;td i +-~ -, 0, d i

Subcriticallsupercritical flow condition switch: d e = if(d i> d erit> d i, d erit!
\ J•

Q
v e =~~~~-Cell·Span·d e

v 2
e

hV e =2.g

HGL e = Inv e +- d e

EGL e =Inv e - d e -,-- hv e

v/
HGL e = 1149.11

/
EGL e = 1149.52

Inlet is controlled by critical depth if there is no solution for dj

Assume level pool routing for basin complex:

Therefore, Vb=O at inlet to Siphon

EGLb =EGL e HGLb =EGL e

• 5/11/99 8:49 AM

J :\SANC\DESIGN\DRAIN\HYDRAULlCS\siphon1OOa.mcd

Sheet L( of £



•
OMJM Santan Channel -- Phase III

Siphon Analyses
Com~
Chkd IJfx.,
Appr __

Station =

1895.91 

1974.40

2042.90

2120.90

2194.40

, 2207.80 •

HGL=

- 1148.13

1148.49

1148.51

1148.51

1149.11

1149.52

EGL=

c 1148.36 ..

1148.51

1148.51

1148.52

1149.52

1149.52

1160 r,-----------_-----,-----------

Inv

Soffit

HGL

EGL

1150 '-

1140 -

\\ /
~ __",\------c--·7-1--~c- ~~ ...

'\\ /
\~---_/

•
/

/

1130-----------~----------'------
1850 J900 1950 2000 2050 2100 2150 2200 2250

Station

• 5/11/99 8:49 AM

J:\SANC\OESIGN\ORAIN\HYORAULlCS\siphon100a.mcd

SheetS- of S



Box area -- Cell·Span·Rise Box_area = 144.00

Full flow hydraulic parameters:

Santan Channel -- Phase III
Siphon Analyses

Comp <:7cft
Chkd '
Appr __

,//
5.92

/-

n =0.016 (USACOE)

v 2
- P

hv p - 2-'g

y'

g =32.2

d g - 4.8 / v gQ :- 500

Q
v P -- Box area

Tailwater Conditions:

Constants:

Span ,,8 Rise ~ 6Siphon Geometry: Cell "3

Sta g : 1895.91 Inv g = 1146.00

Staf :1974.4 Invf = 1145.31

Sta e = 2042.9 Inv e - 1134.75

Sta d 2120.9 Inv d --1134.79

Sta c 2194.4 Inv c -1148.3

Sta b =2207.8 Inv b 1141.6

Siphon slope lengths (geometry):

DMJM

•

I

22
Inv f Inv e 2 - Sta e -- Sta f LI=69.31

I

Sta d
2 1 L 74 7" ,...-/

3 = ."•
I

2 2- L
Inv e - Inv d - Sta d --- Sta e

2L 3: Inv c Inv d- Sta c

L 2 = 78.00

L t = 222.04 Total siphon length

Siphon Geometry Graphing Definitions:

• 5/11/99 7:33 AM

J:\SANC\DESIGN\DRAIN\HYDRAULlCS\siphon500a.mcd
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•
DMJM

Energy Equation Calculations:

End of Outlet Transition (Stag):

Santan Channel -- Phase III
Siphon Analyses

Comp4Jl"T
Chkd Ji!5£.
Appr__

v 2
g

hv g ::rg-
/

hv g = 0.54 Outfall channel velocity head

j
HGL g: Inv g - d g

EGL g : HGL g - hv g

Initial Guess

Given

HGL g = 1150.8

/
EGL g = 1151.34

Q
2-4--:-ai

---2·g---

Q 2

24·d-i
=Inv f- -L.~g------ d I

Maximum velocity switch: v f' if vsolve I <v p' v p' vsolve I

v
vsolvel = 3.40 v P = 3.47 v f= 3.47

., ,
v( Q 1/

hv f
2~

df 24'Y-f
d f= 6.00

v'
" /

hVf=0.19 hV p =0.19 hv g = 0.54

•
dsolveI =find d I dsolvel = 6.14 Rise = 6.00

Q
vsolve I .. 2LFdsolvel

Outlet Transition Losses:

h 0 : 1.1. 0.7· hv g - hv f

h 0 =0.27

EGLf EGL g h o

HGL f EGL f- hv f

EGL f= 1151.62

HGL f= 1151.43 I/o'

•

Siphon Friction Slope Losses: ( HDS No.5, pg 35)

2 229.1·n ·v p

4-
3r ·2 g

5/11/99 7:33 AM

J:\SANC\DESIGN\DRAIN\HYDRAULICS\siphon500a.mcd

Sheet~of :;



•
DMJM

Siphon Losses (Staf to Stae):

Santan Channel-- Phase III
Siphon Analyses

Com~
Chkd~
Appr__

h fl - L l'S f

Bend Losses:

h fl =0.05

EGL e EGL f- hie

HGL e ::. EGL e hv p

h b = 0.008

j
hie = 0.06

EGL e = 1151.67 II

/
HGL e = 1151.49

Siphon Losses (Stae to Stad):
/

h t2 =0.05

hid h t2 -- h b hid = 0.06 iI/

• EGL d EGL e- hid

HGL d EGL d· hv p

/

EGL d = 1151.74

HGLd = 1151.55.1

Siphon Losses (Stad to Stac):

./
h f3 =0.05

/EGL cl = 1151.79

Calculate critical depth at the inlet to the siphon:

d crit

3 ..---.---------.-
Q 2

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

g
d crit = 2.38 //

Check friction loss solution for inlet control and backwater effects:

5/11/99 7:33 AM

J:\SANC\DESIGN\DRAIN\HYDRAULICS\siphon500a.mcd•
tlEGL c c EGL cl ... Inv c

,//

LlliGL c =3.49

Sheet] of ~



•
DMJM

Initial Guess

Given

Santan Channel -- Phase III
Siphon Analyses

dvar :: 5 Qvar = Q LiEGLvar: ~EGL c

Com~
Chkd~
Appr __

Qvar 2

1:ravar
LlliGLvar=dvar - -------- df LlliGLvar. Qvar, dvar '-- minerr( dvar)

2'g

id 1.. 60 di id
id
10

dsolveid .•. df LlliGLvar, Qvar, diid d i co max( dsolve) d i =2.382

4 .-.----..--.--- ..-----.--- ---------...------~

dsolve 2 .-.

o '- -----------------------.-----------
o 2 4 6

di

Check numerical solution:

Qvar 2

24-:<Ij /
d i- --.--. = 3.57

2·g

(/
LlliGLvar = 3.49

Subcritical/supercritical flow condition switch: d c if d i> d crit, d i. d crit•
Real solution switch:

Qvar 2

.1-.rdi
d I' ··If LlliGLvar-=d 1'- ---.-.-- 0 d I'

2'g "
d i =0.00

v
de = 2.38

V c
Q

CeIl ·Span-:-cf'c
v c = 8.75

HGL c Inv c - d c

EGL c Inv cdc' hv c

HGL c = 1150.68

EGL c =1151.87

./

Inlet is controlled by critical depth if there is no solution for dj

Assume level pool routing for basin complex:

Therefore, vb=O at inlet to Siphon

EGLb EGL c HGLb EGL c

• 5/11/99 7:33 AM

J:\SANC\DESIGN\DRAIN\HYDRAULlCS\siphon500a.mcd
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Santan Channel - Phase III
Siphon Analyses

•
DMJM

Station =

. 1895.91 

1974.40

2042.90

2120.90

2194.40

2207.80

HGL=

.. 1150.80 .

1151.43

1151.49

1151.55

1150.68

1151.87

EGL=

- 1151.34 

1151.62

1151.67

1151.74

1151.87

1151.87

Comp~
Chkd 15!JZ.
Appr __

1160-----

_ ::_-;: .-__ -=- -=__---_-_-~ ------,0

Inv 1150

Soffit

HGL

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

•

-

EGL
1140 -

1130
1850 1900 1950 2000 2050 2100

Station
2150 2200 2250

• 5/11/99 7:33 AM

J:\SANC\DESIGN\DRAIN\HYDRAULlCS\siphon500a.mcd
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Box area := Cell·Span·Rise Box_area = 144.00

v ,.,/
Q "900 d g . 6.32 v g 6.90

Full flow hydraulic parameters:

Santan Channel-- Phase III
Siphon Analyses

Com~
Chkd~
Appr __

hv P = 0.61

n 0.016 (USACOE)

v 2
hv =c P

P1,-.g

g 32.2

Q
v P -Box--area

Tailwater Conditions:

Constants:

Span .:: 8 Rise 6Siphon Geometry: Cell =c 3

Sta g = 1895.91 Inv g = 1146.00

Sta f - 1974.4 Inv f ··1145.31

Sta e 2042.9 Inv e =c 1134.75

Sta d 2120.9 Inv d ' 1134.79

Sta c 2194.4 Inv c c 1148.3

Sta b 2207.8 lnvb .:: 1141.6

Siphon slope lengths (geometry):

DMJM

•

•
I

2 2 2 v
Inv f· lnv e Sta e·· Sta f LI=69.31

I

Inv e - lnv d 2 Sta d . Sta e
2-2

L 2 = 78.00
,I

.-

I

lnv c Inv d 2 Sta c· Sta d
22 ,/

- L 3 = 74.73 •

,-,/

L t = 222.04 Total siphon length

Siphon Geometry Graphing Definitions:

Box Culvert Wetted Perimeter:
Sta g lnv g

1154.5
Sta f lnv f W p Cell·«2·Span) - (2·Rise» W p = 84.00

./
1154.81

Station
Sta e lnv e 1140.75

lnv Soffit Box Culvert Hydraulic Radius:Sta d lnv d 1140.79

Sta c lnv c 1157 ./Box area

Sta b Inv b
1157 r

W p
r = 1.71

• 5/11/99 7:49 AM
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DMJM

Energy Equation Calculations:

End of Outlet Transition (Stag):

Santan Channel -- Phase III
Siphon Analyses

Comp~
Chkd~
Appr __

Outfall channel velocity head
./

hv g =0.74

. /
HGL g = 1152.32

EGL g = 1153.06 ~/

Initial Guess

Given

d 1 : 5

v 2
g

Inv g" d g' 2.g

Q 2

L4·dl
=Inv f---2:g---- d 1

Maximum velocity switch: v f if vsolve1<v p' v p' vsolve1

,,/
v f= 6.25•

dsolve1 . find d I

vsolve1 = 4.90

L/
dsolvel = 7.66 Rise =6.00

v p =6.25

vsolvel Q
. 14-:dsolve'l

i/
hv f= 0.61

Outlet Transition Losses:

h o 1.1·0.7· hv g - hVf

ho=O.IO v

Q
d f 24·Y f

hv p =0.61

d f= 6.00

/
(,./

hV a = 0.74
'"

EGLf EGL a h 0

'"
EGL f= 1153.16

HGL f EGL f hv f
t/

HGL f= 1152.55

Siphon Friction Slope Losses: ( HDS No.5, pg 35)

5/11/99 7:49 AM

J:\SANC\DESIGN\DRAIN\HYDRAULlCS\siphon900a.mcd•
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DMJM

Siphon Losses (Staf to Stae):

/
hflLl.Sf hfl=O.l5.

Santan Channel -- Phase III
Siphon Analyses

Com~
Chkd~
Appr__

Bend Losses:
/'

hb - 1.1. 0.04·hv p
,v

h b = 0.027

hIe hfl-hb hI e=O.l8 v

//'

v/
EGL e • EGL f- hIe EGL e = 1153.34

HGL e EGL e - hv p HGL e = 1152.73
~

Siphon Losses (Stae to Stad):

1..,../'

h f2 - h b hId = 0.20

EGL d = 1153.54• EGLd

hf2=0.17·/

EGL e- hId
/

HGL d = 1152.93 ",,/

Siphon Losses (Stad to Stac):

,/

hf3=0.16
/'

EGL e I EGL d .0 h f3 EGL el = 1153.70

Calculate critical depth at the inlet to the siphon:

d erit

3 ----2
Q

Cell·Span
-------"-----_.

g

,/

d erit = 3.52

Check friction loss solution for inlet control and backwater effects:

5/11/99 7:49 AM

J:\SANC\DESIGN\DRAIN\HYDRAULlCS\siphon900a.mcd•
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Initial Guess

Given

Santan Channel- Phase III
Siphon Analyses

dvar : 5 Qvar : Q LffiGLvar: LffiGL e

Comp~
Chkd~
Appr__

Qvar 2

24:avar
LffiGLvar=dvar -- --1-:g--- df LffiGLvar, Qvar, dvar: minerr( dvar)

id 1.. 60
id

TO dsolve
id

: df LffiGLvar, Qvar, di id
d i :.:: max( dsolve)

Check numerical solution:
6 ---- --------..---- .------- -----.-- .--.--. -- ..

4 ---
dsolve --------- --- --------

2 -

0'-----·---------- ------- --.--------
o 2 4 6

di

Qvar 2

24~d--i

d i - -------- =5.40
2·g

LffiGLvar =5.40

l/
de = 4.11Subcritical/supercritical flow condition switch: de if d i> d erit, d i' d erit•

Real solution switch:

Qvar 2

.2<f.'fi
d I' - If LffiGLvar=d I' - --- ---- 0 d I'

_ 2'g " .

v
d i = 4.11

v e
Q

Cell '-span:a -~

v·
v e =9.12

v 2
e

2-:g

HGL e Inv e - d e

EGL e Inv e - d e- hv e

,,/
HGL e = 1152.41

v"
EGL e = 1153.70

Inlet is controlled by critical depth if there is no solution for dj

Assume level pool routing for basin complex:

Therefore, Vb=O at inlet to Siphon

EGL b EGL e HGLb -' EGL e

• 5/11/99 7:49 AM
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DMJM Santan Channel -- Phase III

Siphon Analyses
Com~
Chkd 1J..&.
Appr __

Station =

- 1895.91

1974.40

2042.90

2120.90

2194.40

2207.80

HGL=

1152.32 

1152.55

1152.73

1152.93

1152.41

1153.70

EGL=

- 1153.06 

1153.16

1153.34

1153.54

1153.70

1153.70

1160· --- - -- .--------------.--------------- .-.---- - -----------------------.- -.-------- -.--.-------

-~- --- - -----~-- -- -
. -- .- - -- - -

Inv 1150

Soffit

•

HGL

EGL 1140 -..

1130 ---------.. -----------..---------.-- .---------~--.---.--------.----.---------- .
1850 1900 1950 2000 2050 2100 2150 2200 2250

Station

• 5/11/99 7:49 AM
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*****************************************
* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

• JUN 1998 *
VERSION 4.1 *

* *
* RUN DATE 11AUG99 TIME 11:05:34 *
* *
*****************************************

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

***************************************

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

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

•

•



HEC-1 INPUT PAGE 1

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

• 1 ID FN: SEVRDS3B.DAT May 1998 ADAPTED FROM: HDR48.DAT (HDR 4/98)

2 ID This model has two revisions from the previous model.

3 ID 1. The 48th Street Basin was removed from the model.
4 ID 2. The HDR model indicates that flow will not be discharged to the
5 ID SEVRDS Channel during the flood event. Therefore, the 48th Street

6 ID detention basin was removed from the HEC-1 model.
7 ID 3. Model incorporates DMJM Basin B Outfall Siphon rating per spreadsheet

8 ID 5/8/99. Outfall is routed thru the Gila Floodway.
9 ID 4. This model incorporates additional drainage areas defined by HDR

10 ID between the Gila Drain and 1-10.
11 ID ************************************************************************

12 ID
13 ID INITIAL ABSTRACTION USED TO REPRESENT DEVELOPMENT RETENTION PROVIDED
14 ID 100 YEAR - 24 HOUR STORM
15 ID DMJM - PHOENIX
16 ID FILENAME: SEVRDS3B.DAT
17 IT 5 1000
18 10 5

*DIAGRAM

19 KK BASB
20 KM BASIN B OUTFALL SIPHON TO SANTAN CHANNEL PER SPREADSHEET 5/11/99
21 BA 29.79
22 IN 5
23 QI 0 0 0 0 0 0 0 0 0 0

24 QI 0 0 0 0 0 0 0 0 0 0

25 QI 0 0 0 0 0 0 0 0 0 0

26 QI 0 0 0 0 0 0 0 0 0 0

• 27 QI 0 0 0 0 0 0 0 0 0 0

28 QI 0 0 0 0 0 0 0 0 0 0

29 QI 0 0 0 0 0 0 0 0 0 0

30 QI 0 0 0 0 0 0 0 0 0 0

31 QI 0 0 0 0 0 0 0 0 0 0

32 QI 0 0 0 0 0 0 0 0 0 0

33 QI 0 0 0 0 0 0 0 0 0 0
34 QI 0 0 0 0 0 0 0 0 0 0

35 QI 0 0 0 0 0 0 0 0 0 0

36 QI 0 0 0 0 0 0 0 0 0 0
37 QI 0 729 736 739 757 785 805 819 830 841

38 QI 851 858 862 863 859 849 832 813 803 807

39 QI 815 815 811 807 804 803 802 799 795 790
40 QI 787 783 779 775 772 769 767 763 759 753

41 QI 744 732 725 728 738 740 738 735 732 730

42 QI 728 726 724 723 722 719 716 714 713 711

43 QI 709 708 707 707 701 680 628 663 700 707

44 QI 709 708 708 707 707 707 707 708 708 708

45 QI 709 710 710 709 708 708 708 705 697 646

46 QI 579 622 698 706 708 708 708 708 708 709

47 QI 709 709 709 709 709 709 709 709 709 709

48 QI 709 706 696 678 691 692 696 701 710 718

49 QI 727 735 742 748 754 759 764 769 m 777

50 QI 781 784 787 790 793 795 793 786 774 760

51 QI 753 753 756 759 762 764 765 766 767 767

52 QI 766 765 764 762 760 757 754 689 678 643
53 QI 560 455 373 381 519 602 617 611 604 597

•



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

HEC-1 INPUT

•
LINE

54
55
56
57

QI

QI
QI
QI

*
*

590
527
472
426

584
522
469
422

578
514
464
417

571
492
459
413

565
428
454
409

558
337
448
405

552
264
443
400

546
258
439
384

539
361
434
339

533
453
430
270

PAGE 2

58
59
60

61
62
63
64
65
66
67
68

KK Rtgila
KM Route thru SAN TAN OUTFALL CHANNEL TO 56th Street
RD 2500 .0008 .015 TRAP 8 2.0

*
* NEW BASIN GILAAE ADDED BY HDR

*

KK GilaAe
KM BASIN EAST OF 56th STR. AND WEST OF GILA DRAIN
KM CURVE NUMBER ASSUMED. AREA ASSUMED DEVELOPED AS
KM COMMERCIAL/INDUSTRIAL
PH 4.5 0.77 1.50 2.64 2.89 3.06
BA 0.097
LS 80
UD 0.25

*

3.37 3.68 4.00

•

•

69
70
71

72
73
74

75
76
77
78
79
80
81

82
83
84

KK CGi laE
KM Add hydrograph to Santan discharge - above 1-10 structures
HC 2

*

KK RBI10
KM Route 2-10x8 box culvert to West of 1-10 at Conf w/ 48th St. Outlet
RD 3100 .0765 0.013 DEEP 20 0

*
* NEW BASIN GILAAW ADDED BY HDR

*

KK GilaAw
KM BASIN WEST OF 56th STR. AND EAST OF 1-10
KM CURVE NUMBER ASSUMED. AREA ASSUMED DEVELOPED AS
KM COMMERCIAL/INDUSTRIAL
BA 0.111
LS 80
UD .23

*

KK CGILAW
KM ADD HYDROGRAPHS FROM RBI10 AND GILAAW
HC 2
*
* ************************************************************************

* 48TH STREET DETENTION BASIN MODEL REMOVED
* ************************************************************************

* SEE ASSUMPTIONS ABOVE.
* ************************************************************************

*
* KK 110W
* KM Combine SMF/I10/S.48th flow from Basin 15 with Santan Channel Flow
* HC 3
*



•
LINE

85
86
87
88
89
90

HEC-1 INPUT

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

KK RI10W
KM Route from SMF/110/Santan TI to Gi la Drain Floodway
RS 1 FLOW -1
RC .035 0.018 0.035 4000 .002
RX 0 2 14 26 36 49 61 63
RY 1153 1154 1153 1147 1146.5 1153 1154 1153
*

PAGE 3

•

* 10 Gila Floodway offsite Hydrology
* 10 Proposed Floodway using detention basins
* 10 HYDROLOGY FOR SEGMENT 1 of GILA FLOODWAY
* 10 1-10 TO 44th STREET
* 10 Inflow hydrographs from other analyses
* 10 Cells for detention - 110 to the Treatment PLant
* 10 100 year 24-Hour Storm - Aug 18, 1992 HDR - PHX
* IT 10 2000
* 10 4 0 0
* DIAGRAM

*
* KKCGi LaB
* KM Outflow hydrograph from Santan Freeway drainage system
* KM OutfLow Hydrograph at Maricopa Road and 1-10
* BA30.859
* IN 5

*
* ***************QI LINES DELETED***********************
* ******************************************************

* KKDETI 10
* KM Outflow hydrograph from South Mountain Freeway
* KM Detention Basin @ interchange
* BA 4.083
* IN 5
* *****************QI LINES DELETED********************
* *****************************************************

*

<GILA1b>

* KK CGila
* KM Combine Santan &east So. Mt. Frwy Q's @ uls end of Gila Floodway
* HC 2
*

91 KK R1Gila
92 KM Route inflow through first cell of Gila Floodway
93 KM Revised embankment of cell 1
94 RS 1 STOR 0
95 SV 0.0 1.8 9.25 14.8 29.8 37.5 45.2 61.0
96 SE 34.5 35.5 36.5 37.0 38.0 38.5 39.0 40.0
97 SQ 0.0 7.4 23.0 30.0 40.0 281.6 720.0 1954.7

*

98 KK R2Gila
99 KM Route inflow through second celL of Gila FLoodway

100 KM Revised embankment of cell 2
101 RS 1 STOR 0
102 SV 0.0 4.2 15.6 24.9 49.5 62.4 75.2 101.4
103 SE 30.5 31.5 32.5 33.0 34.0 34.5 35.0 36.0

•



HEC-1 INPUT PAGE 4

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

67.3 94.9
27.0 28.0

981.6 2687.3

of Gila Floodway

40.0 281.6 720.0 1954.7

55.0
26.5

376.7

43.5
26.0
44.2

30.023.07.40.0

KK R3Gila
KM Route inflow through third cell
KM Revised grading of cell 3
RS 1 STOR 0
SV 0.0 0.2 10.9
SE 21.9 22.0 24.0
SQ 0.0 1.0 23.2

*
SQ

LINE

• 104

105
106
107
108
109
110
111

*
* ****************************************************************************

* NOTE: THIS MODEL DOES NOT INCLUDE INFLOW FROM THE 48TH STREET
* DETENTION BASIN.
* ****************************************************************************

*
112 zz

•

•



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

• LINE CV) ROUTING C---» DIVERSION OR PUMP FLOW

NO. ( .) CONNECTOR «_._) RETURN OF DIVERTED OR PUMPED FLOW

19 BASB
V
V

58 Rtgi la

61 Gi laAe

69 CGi laE ••••••••••••
V
V

72 RBI10

75 Gi laAw

82 CGILAW •••••.•••••.
V
V

85 RI10W
V
V

91 R1Gi la

• V

V

98 R2Gila
V

V

105 R3Gila

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

•



**************************************~

*
*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *.: JUN 1998 *

VERSION 4.1 *
* *
* RUN DATE 11AUG99 TIME 11:05:34 *
* *

*
*
*
*
*
*

u.s. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************** ********••****************************-

FN: SEVRDS3B.DAT May 1998 ADAPTED FROM: HDR48.DAT (HDR 4/98)
This model has two revisions from the previous model.
1. The 48th Street Basin was removed from the model.
2. The HDR model indicates that flow will not be discharged to the

SEVRDS Channel during the flood event. Therefore, the 48th Street
detention basin was removed from the HEC-1 model.

3. Model incorporates DMJM Basin B Outfall Siphon rating per spreadsheet
5/8/99. Outfall is routed thru the Gila Floodway.

4. This model incorporates additional drainage areas defined by HDR
between the Gila Drain and 1-10.

************************************************************************

INITIAL ABSTRACTION USED TO REPRESENT DEVELOPMENT RETENTION PROVIDED
100 YEAR - 24 HOUR STORM
DMJM - PHOENIX
FILENAME: SEVRDS3B.DAT

•
18 10 OUTPUT CONTROL VARIABLES

IPRNT 5
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 1000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 1115 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.08 HOURS
83.25 HOURS

•

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

• TIME IN HOURS, AREA IN SQUARE MILES

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

HYDROGRAPH AT BASB 863. 12.75 760. 565. 367. 29.79

ROUTED TO Rtgila 861. 12.83 759. 564. 366. 29.79

HYDROGRAPH AT Gi laAe 155. 12.33 19. 5. 2. .10

2 COMBINED AT CGilaE 969. 12.33 778. 569. 368. 29.89

ROUTED TO RBI10 968. 12.42 778. 569. 368. 29.89

HYDROGRAPH AT Gi laAw 182. 12.33 22. 6. 2. .11

2 COMBINED AT CGILAW 1146. 12.33 799. 575. 370. 30.00

ROUTED TO RI10W 1105. 12.42 796. 574. 369. 30.00 1152.64 12.42

ROUTED TO R1Gila 937. 13.00 769. 561. 363. 30.00 39.18 13.00

ROUTED TO R2Gila 797. 14.58 733. 539. 352. 30.00 35.06 14.58

ROUTED TO R3Gila 781. 23.58 732. 525. 344. 30.00 26.83 23.58

•

•



• ISTAQ ELEMENT DT

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
CC>MPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK

VOLUME

Rtgila MANE

(MIN)

3.25

(CFS)

860.79

(MIN)

770.25

(IN)

1.37

(MIN)

5.00

(CFS)

860.79

(MIN)

770.00

(IN)

1.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2182E+04 EXCESS= .OOOOE+OO OUTFLOW= .2177E+04 BASIN STORAGE= .5341E+01 PERCENT ERROR= .0

RBI10 MANE 1.07 969.60 742.34 1.37 5.00 968.47 745.00 1.37

•

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2188E+04 EXCESS= .OOOOE+OO OUTFLOW= .2188E+04 BASIN STORAGE= .6122E+00 PERCENT ERROR= .0

*** NORMAL END OF HEC-1 ***

•



• ENGINEERING CORPORATION

Technical Memorandum

To: Jeff Minch, P.E. (DMJM)

From: Anthony J. Regis, P.E.

Date: 7/26/99

Re: Santan Channel - Hearthstone Hydrology

•

•

We have completed our hydrologic analysis of the Hearthstone subdivision. The
results of the analysis and our assumptions are documented below.

The drainage areas were delineated using a combination of aerial photographs, as
built plans for a portion of the Hearthstone subdivision, the USGS 7.5-minute
Guadalupe quadrangle, and field reconnaissance. See the attached drainage area
map.

As the drainage area map shows, offsite flow from the adjacent agricultural fields in
the northeast quarter of the section will impact Hearthstone during the 100-year 24
hour storm event. Some flow will be diverted to the south along the eastern
boundary of the subdivision by a tailwater ditch as well as residential block walls.

In analyzing the 100-year 24-hour runoff from the Hearthstone residential area,
Premier utilized the same hydrologic methodology as in the overall Santan Channel
hydrologic analysis in order to maintain consistency with that model.

The rainfall distribution from the file WPSANTAN.DAT was utilized, along with
SCS curve numbers for drainage subareas MCSWL2, MCSWL3, and SECT36. The
kinematic wave flood routing method was used for routing flows through
subdivision streets. As in the original Santan Channel hydrology model, the SCS
dimensionless unit hydrograph was used, except that times of concentration were
computed from Equation 4-1 from the Arizona Department of Transportation
Highway Drainage Design Manual, Hydrology (HDDM), March 1993. It was
assumed that the SCS lag time equals 0.6 times the time of concentration.

As stated above, the SCS curve number method was used for modeling soil losses;
within residential drainage subbasins, a percent impervious value of 30 percent was
used to model the effective impervious area. This figure is based on Table 3-3 in the
ADOTHDDM.



•

•

•

July 26, 1999

Residential drainage areas 10,20,25, and 30 were reduced on the HEC-l BA record
to account for backyard on-site retention. Nearly all back yards are surrounded by
block walls and are also isolated from the front yards by block walls. For this
reason, it was assumed that all of the 100-year rainfall draining to the back yard
would be retained on site. For simplicity, it was assumed that one half of every lot
would drain to the back yard. Taking into account the half-street frontage and the
residential collector streets such as Country Club Way, the on-site percent area
retained equals approximately 45 percent of the gross drainage area. Therefore the
gross drainage areas were multiplied by (1-0.45), or 0.55, to model the on-site
retention.

There are two retention basins within the Hearthstone subdivision. The part of the
subdivision north of Frye Road (subbasin 10) drains into the largest basin, located
along Frye Road and extending from McClintock Drive east approXimately 1/3 mile.
This basin has a storage volume equal to the 100-year 2-hour storm runoff, and was
modeled by level-pool storage routing methods in HEC-l, with the only outfall
modeled being an emergency overflow along McClintock Drive. Based on visual
inspection during field visits, McClintock Drive will serve as the only emergency
overflow and no flow will break out to the south within the subdivision.

The other retention basin lies within drainage subbasin 20, as can be seen on the
drainage area map. Since only a part of subbasin 20 drains to this retention basin, it
was modeled using an initial abstraction value on the LS card in HEC-l
corresponding to the 100-year 2-hour rainfall depth. This rainfall depth was
multiplied by a reducing factor of 0.66, corresponding to the percent of subbasin 20
draining into the retention basin. Note that this is also the methodology used in the
original Santan Channel hydrologic analysis.

Flow splits occur at several locations within the hydrology model. One, mentioned
above, is at the eastern boundary of the Hearthstone subdivision; another is at the
intersection of Country Club Way and Kenwood Drive; another is located at the
intersection of Kenwood Drive and Morelos Street; and another occurs within
subbasin 20 at the intersection of Morelos Street and Los Feliz Drive.

These flow splits were modeled using HEC-l divert operations. The percent of flow
in each direction was estimated using the percent of total street width available for
flow in each direction. For example, at divert operation 16DIV (Country Club and
Kenwood), there are three streets at 25 feet width, totaling 75 feet, available for flow
towards the west through subbasin 20. Country Club Way has a width of
approximately 40 feet, so it was estimated that 40/ 75 =0.35 or 35 percent of the
flow would follow Country Club Way. In the absence of as-built information for
this part of the subdivision, it was assumed that all four streets have similar
longitudinal slopes. Furthermore, it was assumed that only the southern half of
Country Club Way would split to the south onto Kenwood Drive, making the

2
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diverted percentage of flow onto Kenwood 35/2 or 17 percent. A similar approach
was used on the other divert operations within Hearthstone.

Below is a summary of our results:

Location

McClintock Dr. at Santan Channel

lOO-yr 24-hr Peak Flow

60 cfs (channel E of McClintock)

10 cfs (McClintock roadway)

•

•

Los Feliz Dr. south of Geronimo St. 40 cfs

Geronimo St. south of Kesler Ln. 10 cfs

Pecos Rd. west of Kenwood Ln. 10 cfs

Country Club Way alignment at Santan Channel 30 cfs

Refer to the attached HEC-l schematic diagram, HEC-l output printout, the
annotated drainage area map from the DMJMIWoodlPatel Santan Freeway Drainage
Report (1996), and the annotated aerial photo showing the above computed flows.

Referring to the 1996 DMJMIWoodlPatel Santan Freeway Drainage Report, we see
that roughly 92 plus 52 plus 42 cfs, or roughly 190 cfs, was estimated to run off
from approximately the same watershed. The current analysis shows approximately
160 cfs of total runoff. (Peak flows are added since the times to peak are all very
similar.) The result is expected due to the effect of retention basins and the back
yard on-site retention.

Note that the original Santan Channel HEC-l model WPSANTAN.DAT shows a
flow of 222 cfs on McClintock Drive south of Chandler Boulevard. This flow
originates north of Chandler Boulevard and is modeled as a channel route operation
with a bottom width of 25 feet. Given the flat slopes along McClintock Drive, and
the open land and steeper slopes towards the west from McClintock Drive, it does
not appear that this quantity of flow will be contained entirely within the
McClintock Drive roadway as far south as the Santan Freeway. Flow will break out
starting just south of Chandler Boulevard and will proceed southwestward through
the Stellar Airpark.

For this reason, the 100-year 24-hour flow reaching the Santan Freeway alignment
along McClintock Drive will be limited to the capacity of the McClintock Drive
roadway section. The ultimate quantity of this flow may increase with the possible
future construction of block walls along the west side of McClintock Drive or with
the future widening of McClintock Drive. For the existing condition, however, the

3
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capacity of 10 cfs was estimated based on an assumed slope of 0.2 percent, a total
roadway width of 25 feet, and a flow depth of 6 inches.

4
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• 1···· .. .
FLOOD HYDROGRAPH PACKAGE (HEC-l)

SEPTEIlBER 1990
VERSION 4.0

• RUN DATE 07/26/1999 TIME 14:18:05

U•S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

•••••••••••••••••••••••••••••••• tII ••••••

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN'7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-l INPUT PAGE 1

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

KK 5R
KM ROUTE 5S THROUGH lOS TO RETENTION BASIN AT FRYE
RK 1980 .0014 .020 TRAP 50 .01

HYDROLOGIC METHODOLOGY MATCHES MODEL DEVELOPED FOR SANTAN FREEWAY
BY HDR (1987) AND WOOD/PATEL (1996)
FILENAME: HRTHSTN. TXT

5 1000
5

SANTAN CHANNEL PROJECT
COMPUTATION OF RUNOFF FROM HEARTHSTONE SUBDIVISION AND
UPSTREAM QFFSITE AREAS

THIS MODEL PREPARED BY ANTHONY J. REGIS, P.E.
PREMIER ENGINEERING CORPORATION, INC.
7/26/99

3.703.333.112.812.662.441. 39

83

.608 0.71

FROM SUBBASIN 5
5S

RUNOFF
DESERT

1
.03

0.27

ID
ID
10
10
ID
ID
ID
ID
ID
10
ID
IT
10
·OIAGRAM

KK
KM
KM
PH
BA
LS
UD

1
2
3
4
5
6
7
8
9

10
11
12
13

14
15
16
17
18
19
20

21
22
23

•
24
25
26
27
28
29
30
31

KK lOS
KM RUNOFF FROM SUBBASIN 10
KM RESIDENTIAL
KM SUBBASIN AREA OF .141 REDUCED TO ACCOUNT FOR ON-LOT BACKYARD RETENTION
KM ASSUMPTION: 1/2 OF RESIDENTIAL LOT RUNOFF RETAINED ONSITE
BA .0776
LS 1.5 83 30
UD .22

32
33
34

KK 10C
KM COMBINE 5R AND lOS AT FRYE RETENTION BASIN
HC 2

35
36
37
38
39
40
41

KK 10DET
KM ROUTE 10C THROUGH FRYE RETENTION BASIN
KM EMERGENCY OVERFLOW ONTO MCCLINTOCK OR
RS 1 FLOW -1
SA 5.4 5.6 5.9 5.9
SE 0 2 3 5
sQ 0 0 0 1320

42
43
44
45
46
47

KK 15S
KM RUNOFF FROM SUBBASIN 15
KM AGRICULTURAL
BA .283
LS 1. 5 83
UD 2.26

HEC-1 INPUT PAGE 2

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

KK 15RET
KM RUNOFF RETAINED IN TAILWATER DITCH AT MIDSECTION LINE: 1. 2 AC-FT
KM MODELED AS DIVERT OPERATION WITH MAX VOLUME OF 1.2 AC-FT
OT 1501 1.2
01 0 1000
DO 0 1000

FLOW TO SOUTH ALONG HEARTHSTONE EASTERN BOUNDARY

•
48
49
50
51
52
53

54
55
56
57
58

KK
KM
OT
01
DO

15DIV
DIVERT

1502
o
o

155
33

490
104

957
203



• 59
60
61
62
63

KK 16DIV
KM DIVERT 17 PERCENT OF REMAINING FLOW TO SOUTH ALONG KENWOOD DRIVE
DT 16D
DI 0 1000
DO 0 170

.0170

KK 16R
KM ROUTE 16DIV tHROUGH SUBBASIN 20
RK 2760 .0019 .02 TRAP

KK 20S
KM RUNOFF FROM SUBBASIN 20
KM RESIDENTIAL
KM II'. OF 1.76 INCHES CORRESPONDS TO 100-YR 2-HR RETENTION FOR 66 PERCENT OF
KM SUBBASIN AREA
KM SUBBASIN AREA OF .129 REDUCED TO ACCOUNT FOR ON-LOT BACKYARD RETENTION
KM ASSUMPTION, 1/2 OF RESIDENTIAL LOT RUNOFF RETAINED ONSITE
BA .0710
LS 1.76 83 30
UD .21

64
65
66

67
68
69
70
71
72
73
74
75
76

77
78
79
80
81

82
83
84

KK 20DIV
KM DIVERT 50 PERCENT OF RUNOFF TO MCCLINTOCK DRIVE
DT 20D
DI 0 1000
DO 0 500

KK 20C
KM COMBINE 16R AND 20DIV AT LOS FELIZ DRIVE OUTLET
HC 2

85
86
87

KK 2lDR
KM RETRIEVE DIVERTED FLOW 16D
DR 160

88
89
90
91
92

KK 21DIV
KM DIVERT 25 PERCENT OF FLOW TO WEST ALONG MORELOS STREET
DT 21D
01 0 1000
DO 0 250

HEC-l INPUT PAGE 3

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

KK 25S
KM RUNOFF FROM SUBBASIN 25
KM RESIDENTIAL
KM SUBBASIN AREA OF .015 REDUCED TO ACCOUNT FOR ON-LOT BACKYARD RETENTION
KM ASSUMPTION' 1/2 OF RESIDENTIAL LOT RUNOFF RETAINED ONSITE
BA .0083
LS 1.5 83 30
UD .12•

93
94
95

96
97
98
99

100
101
102
103

KK 21R
KM ROUTE REMAINING FLOW TO PECOS DRIVE OUTLET
RK 1600 .0014 .020 TRAP 35 .01

104
105
106

KK 25C
KM COMBINE 21R AND 25S AT PECOS DRIVE OUTLET
HC 2

107
108
109

KK 26DR
KM RETRIEVE DIVERTED FLOW 210
DR 21D

.01

110
111
112

113
114
115
116
117
118
119
120

KK 26R
KM ROUTE REMAINING FLOW TO GERONIMO STREET OUTLET
RK 1140 .0023 .020 TRAP 35

KK 30S
KM RUNOFF FROM SUBBASIN 3 a
KM RESIDENTIAL
KM SUBBASIN AREA OF .011 REDUCED TO ACCOUNT FOR ON-LOT BACKYARD RETENTION
KM ASSUMPTION: 1/2 OF RESIDENTIAL LOT RUNOFF RETAINED QNSITE
BA .0061
LS 1.5 83 30
UD .10

121
122
123

KK 30C
KM COMBINE 26R AND 30S AT GERONIMO STREET OUTLET
HC 2

124
125
126

KK 31DR
KM RETREIVE DIVERTED FLOW 1502
DR 15D2

127
128
129

KK 31R
KM ROUTE 1502 TO OUTLET OF SUBBASIN 35
RK 1440 .0015 .025 TRAP 50 .01

130
131
132
133
134
135

KK 35S
KM RUNOFF FROM SUBBASIN 35
KM AGRICULTURAL
BA .123
LS 1.5 83
UD 1. 65

HEC-l INPUT PAGE 4

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

•
136
137
138

139
140
141

KK 35C
KM COMBINE 31R AND 35S
HC 2

KK 36DR
KM RETRIEVE DIVERTED FLOW 200
DR 200



• 142 KK 36R
143 KM ROUTE TO OUTLET OF SUBBASIN 40
144 RK 600 .008 .040 TRAP

145 KK 40S
146 KM RUNOFF FROM SUBBASIN 40
147 KM DESERT
148 BA .013
149 LS 83
150 UD .15

151 KK 40C
152 KM COMBINE 36R AND 40S
153 HC 2
154 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

(V) ROUTING

( .) CONNECTOR

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

14 55
V
V

21 5R

24 105

32 10C ........•..•
V
v

35 10DET

42 15S

51
48

56
54

· ------->
15RET

· ------->
15DIV

1501

1502

. ------->
20DIV•

61
59

64

67

79
77

· ------->
16DIV

V
V

16R

20S

16D

20D

82

87
85

90
88

93

96

104

20C ...•..•••...

.<-------
21DR

. ------->
21DIV

V
V

21R

25S

25C ...•........

160

210

109
107

110

113

121

.<-------
26DR

V
V

26R

305

. .
30C .•..........

210

126
124

127

.<-------
HDR

V
V

31R

1502

•
130

136

141
139

35S

35C .•..........

.<-------
36DR

200



• 142

v
V

36R

145 40S

151 40C •...••......

( ... ) RUNOFF ALSO COMPUTED AT THIS LOCATION

1·········································
FLOOD HYDROGRAPH PACKAGE (HEC-1J

SEPTEMBER 1990
VERSION 4.0

RUN DATE 07/26/1999 TIME 14: 18,05

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS. CALIFORNIA 95616

(916) 756-1104

SANTAN CHANNEL PROJECT
COMPUTATION OF RUNOFF FROM HEARTHSTONE SUBDIVISION AND
UPSTREAM OFFSITE AREAS

THIS MODEL PREPARED BY ANTHONY J. REGIS. P.E.
PREMIER ENGINEERING CORPORATION. INC.
7/26/99

HYDROLOGIC METHODOLOGY MATCHES MODEL DEVEt.OPEO FOR SANTAN' FRElliAY
BY HDR (1987) AND WOOD/PATEL (1996)
FILENAME: llRTHSTN. TXT

••• ERROR SPECIFIED START AND END DATES RESULT IN TOO MANY TIME PERIODS

13 10 OUTPUT CONTROL VARIABLES
IPRNT 5
I PLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAllRENHEIT

5
o

0000
300

o
0055

19

HYDROGRAPH TIME DATA
NMIN

IDATE
ITlME

NQ
NDDATE
NOTIME
ICENT

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH. ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

IT

•
RUNOFF SUMMARY

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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
5S 47. 12.33 6. Z. 2. .03

ROUTED TO
5R 46. 12.50 6. 2. 2. .03

HYDROGRAPH AT
lOS 104. 12.33 13. 4. 4. .08

2 COMBINED AT
10C 136. 12.42 19. 6. 5. .11

ROUTED TO
10DET 124. 12.50 19. 6. 5. .11

3.19 12.50

HYDROGRAPH AT
15S 47. 14.67 27. 8. 8. .28

DIVERSION TO
15Dl 25. 14.67 2. 1. 1. .28

HYDROGRAPH AT
15RET 47. 14 .67 26. 8. 7. .28

DIVERSION TO
15D2 10. 14.67 6. 2. 2. .28

HYDROGRAPH AT
15DIV 37. 14.67 21. 6. 6. .28

DIVERSION TO
16D 6. 14.67 4. 1. 1. .28

• HYDROGRAPH AT
16DIV 31. 14.67 17. 5. 5. .28



•

•

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROORAPH AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYOROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

16R

20S

200

20DIV

20C

21DR

210

21DIV

21R

25S

25C

26DR

26R

30S

30C

31DR

31R

35S

35C

36DR

36R

40S

40C

31.

84.

42.

42.

42.

6.

2.

5.

5.

14.

14.

2.

2.

11.

11.

10.

10.

26.

34.

42.

42.

26.

64.

14.92

12.33

12.33

12.33

12.33

14.67

14.67

14.67

14.92

12.17

12.17

14.58

14.83

12.17

12.17

14.67

14.83

13.92

14.17

12.33

12.33

12.17

12.25

17.

11.

6.

6.

20.

4.

1.

3.

3.

4.

1.

1.

2.

6.

5.

12.

18.

6.

6.

3.

8.

5.

3.

2.

2.

7.

O.

1.

O.

O.

O.

O.

1.

2.

2.

4.

5.

2.

2.

1.

2.

5.

3.

2.

2.

6.

1.

O.

1.

1.

o.

1.

o.

O.

O.

2.

2.

4.

5.

2.

2.

1.

2.

.28

.07

.07

.07

.35

.00

.00

.00

.00

.01

.01

.00

.00

.01

.01

.00

.00

.12

.12

.00

.00

.01

.01

ISTAQ OT

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(F~OW IS DIRECT RUNOFF WITHOUT BASE F~OW)

INTERPOLATED TO
COMPUTATION INTERVAL.

PEAK TIME TO VOLUME DT PEAK TIME TO
PUK PEAK

VOLUME

5R MANE

(MIN)

3.92

(CFS)

46.71

(MIN)

747.24

(IN)

2.02

(MIN)

5.00

(CFS)

45.83

(MIN)

750.00

(IN)

2.02

CONTINUITY SUMMARY (AC-FT) - INF~OW= .3241E.Ol EXCESS= .OOOOE.OO OUTFI.OW= .3236E.Ol BASIN STORAGE= .2628E-Ol PERCENT ERROR= -.7

16R MANE 4.83 30.66 893.30 .65 5.00 30.63 895.00 .65

CONTINUITY SUMMARY (AC-FT) - INF~OW= .1002E.02 EXCESS= • OOOOE.OO OUTF~= .9833E.Ol BASIN STORAGE= .2086E.00 PERCENT ERROR= -.2

•

21R MANE

26R MANE

31R MANE

36R MANE

.. .... NORMAL END OF HEC -1 .....

4.99

4.62

5.00

.88

4.71

1. 57

9.99

42.02

894.52

893.01

889.79

741. 67

-1.00

-1. 00

-1.00

-1.00

5.00

5.00

5.00

5.00

4.71

1. 57

9.99

41. 88

895.00

890.00

890.00

740.00

-1. 00

-1. 00

-1.00

-1. 00
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APPENDIX D

ON-SITE HYDRAULIC MODELING
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System #3

,

SR202L - SANTAN FREEWAY
.

DRAINAGE AREA CALCULATIONS
: Revised: 6/24/99

System #3 - Drain to Sump at KYRENE RD,

DANo. LOC. BEGIN ENDING WIDTH WIDTH AREA, sf AREA, sf TOT. AREA C CA
STA. STA. PAV. UNPAV. PAV. UNPAV Ac.

107 EB 2065+50 2069+50 * * 9200 45141 1.247 0.742 0.926
108 WB 2065+50 2069+50 * * 8000 35140 0.990 0.746 0.739
109 EB 2069+50 2072+00 81 * 20250 8750 0.666 0.875 0.582

109A RampB * * 39172 33075 1.659 0.836 1.386
110 WB 2069+50 2072+00 * * 29337.5 8475 0.868 0.894 0.776

110A Ramp A * * 30912 24840 1.280 0.839 1.073
111 EB 2072+00 2074+84 81 * 23004 15478 0.883 0.849 0.750
112 WB 2072+00 2074+84 69 * 19596 8662 0.649 0.873 0.567
113 EB 2074+84 2078+14 * * 26515.5 28545 1.264 0.820 1.037
114 WB 2074+84 2078+14 69 * 22770 22110 1.030 0.827 0.852
115 EB 2078+14 2081+44 * * 25459.5 32835 1.338 0.809 1.083
116 WB 2078+14 2081+44 69 * 22770 30525 1.223 0.807 0.987
117 EB 2081+44 2084+74 * * 23793 35805 1.368 0.800 1.094
118 WB 2081+44 2084+74 69 * 22770 35970 1.348 0.797 1.075
119 EB 2084+74 2085+94 69 * 8280 12060 0.467 0.802 0.374
120 WB 2084+74 2085+94 69 * 8280 12120 0.468 0.801 0.375
121 EB 2085+94 2089+24 69 * 22770 27720 1.159 0.813 0.942
122 WB 2085+94 2089+24 69 * 22770 29040 1.189 0.810 0.963
123 EB 2089+24 2092+54 69 * 22770 18150 0.939 0.839 0.788
124 WB 2089+24 2092+54 69 * 22770 21615 1.019 0.828 0.844
125 EB 2092+54 2095+84 69 * 22770 10230 0.758 0.873 0.661
126 WB 2092+54 2095+84 69 * 22770 14190 0.848 0.854 0.725
127 EB 2095+84 2099+14 * * 14145 3178 0.398 0.904 0.360

127A RampD * * 50714 66794 2.698 0.808 2.179
128 WB 2095+84 2099+14 * * 12696 4784 0.401 0.882 0.354

128A RampC * * 52281 61265 2.607 0.815 2.125
129 EB 2099+14 2102+44 * * 32059.5 24585 1.300 0.841 1.094
130 WB 2099+14 2102+44 * * 31927.5 24585 1.297 0.841 1.091
131 EB 2102+44 2105+74 * * 29221.5 22605 1.190 0.841 1.001
132 WB 2102+44 2105+74 69 * 22770 22605 1.042 0.825 0.860
133 EB 2105+74 2109+04 * * 27439.5 23100 1.160 0.836 0.970
134 WB 2105+74 2109+04 69 68 22770 23100 1.053 0.824 0.868
135 EB 2109+04 2112+34 81 * 26730 20625 1.087 0.841 0.914
136 WB 2109+04 2112+34 69 57 22770 20625 0.996 0.831 0.828
137 EB 2112+34 2115+64 81 * 26730 17490 1.015 0.851 0.864
138 WB 2112+34 2115+64 69 49 22770 17490 0.924 0.841 0.778
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System #3

SR202L - SANTAN FREEWAY

DRAINAGE AREA CALCULAliONS
.Revised : 6/24/99

System #3 - Drain to Sump at KYRENE RD,
--

DANa. LaC. BEGIN ENDING WIDTH WIDTH AREA, sf AREA, sf TOT. AREA C CA
STA. STA. PAY. UNPAV. PAY. UNPAV Ac.

139 EB 2115+64 2118+94 81 * 26730 16005 0.981 0.856 0.840
140 WB 2115+64 2118+94 69 48 22770 16005 0.890 0.847 0.754
141 EB 2118+94 2122+24 81 * 26730 15675 0.973 0.858 0.835
142 WB 2118+94 2122+24 69 47 22770 15675 0.883 0.848 0.748
143 EB 2122+24 2125+54 81 * 26730 15015 0.958 0.860 0.824
144 WB 2122+24 2125+54 69 44 22770 15015 0.867 0.851 0.738
145 EB 2125+54 2128+84 69 * 22770 14190 0.848 0.854 0.725
146 WB 2125+54 2128+84 69 42 22770 14190 0.848 0.854 0.725
147 EB 2128+84 2132+14 69 * 22770 13200 0.826 0.858 0.709
148 WB 2128+84 2132+14 69 38 22770 13200 0.826 0.858 0.709
149 EB 2132+14 2135+44 69 * 22770 12540 0.811 0.861 0.698
150 WB 2132+14 2135+44 69 38 22770 12540 0.811 0.861 0.698
151 EB 2135+44 2138+74 69 * 22770 12375 0.807 0.862 0.695
152 WB 2135+44 2138+74 69 37 22770 12375 0.807 0.862 0.695
153 EB 2138+74 2142+04 69 * 22770 10230 0.758 0.873 0.661
154 WB 2138+74 2142+04 69 25 22770 10230 0.758 0.873 0.661
155 EB 2142+04 2145+34 69 * 22770 7095 0.686 0.891 0.611
156 WB 2142+04 2145+34 69 18 22770 7095 0.686 0.891 0.611
157 EB 2145+34 2148+64 69 * 22770 5940 0.659 0.898 0.592
158 WB 2145+34 2148+64 69 18 22770 5940 0.659 0.898 0.592
159 EB 2148+64 2153+21 69 * 31533 8208 0.912 0.898 0.820
160 WB 2148+64 2153+21 69 18 31533 8208 0.912 0.898 0.820

TOTAL 57.997 48.64

NOTES: SEE ATTTACHED TABLE OF PAVEMENT WIDTHS

* DA 107 Unpaved: (14+32) x 400/2 = 9200 sf
Paved: 400x81+ (21.5+47) x 372/2= 45141 sf

---------

--

DA 108 Unpaved:(12+28)x400/2 = 8000 sf
-------_._--

____~_______ PCl~~_d: (81+94.7)x400/2= 35140 sf

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

DA 109 Unpaved (20+50) x 250/2 = 8750 sf
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•
System #3

SR202L - SANTAN FREEWAY

DRAINAGE AREA CAL.CULATIONS

System #3 - Drain to Sump at KYRENE RD,

Revised: 6/24/99

DA No.1 LOC.' BEGIN ENDING,WIDTHI WIDTH' AREA, sf I AREA, sf I TOT. AREAl C CA
II STA. STA. I PAY. IUNPAV·I PAY. I UNPAV I Ac. I

DA 109A Unpaved: (32+18)x1323/2 33075 sf
Paved: 581 x 24 +(28+40)x742/2= 39172 sf

DA 110 Unpaved: (10+15)x48/2 + (28+35) x 25 8475 sf
Paved: 250 x 81 +(47+25.7)x250/2 29337.5 sf

DA 110A Unpaved: (35+10)x1104/2 = 24840 sf
1-----

Paved: 1104 x 28 = 30912 sf
r--------

DA 111 Unpaved: (40+69)x284/2= 15478 sf

DA 112 Unpaved: (15+46)*284/2= 8662 sf

• DA 113 Unpaved: (69+104)x330/2= 28545 sf
Paved: (81+79.7) x 330/2 26515.5 sf

DA 114 Unpaved: (46+80)x330/2= 22110 sf
---------

~---

DA 115 Unpaved: (94+105)x330/2 = 32835 sf
--

Paved: (79.7+74.6) x 330/2 = 25459.5 sf
~-

DA 116 Unpaved: (80+115)x330/2 = 30525 sf
~-~-----~------

~----------

______~ ~_1....!.Z... Unp~ved: (105+112)x330/2
---:-:~::--C-~'--::-::-::C-O::------'-----:--:------::------------1

Paved: (74.6+69.6) x 330/2 =

------~----- ---~---,-----:--~--------------------~--

_________ DA ~_ Unpaved: (115+103)x330/2

---------~- ------. -----~-------:-----_,____:_:_:_=___::_~~_=_--___:_::c_c:__=_,______:-

DA 119 Unpaved: (112+99)x120/2 =
~--------- ~----~-----'--~--~---"----~------------

-----~~--- --=-~=-=---.-,--:------,--~-----=-:cc----:-::-::--=----~-,---,--------

DA 120 Unpaved: (103+99)x120/2 =

•
-----------------;------,--~--==~-::-::-:-=----

~ ~ DJ\_122_Unl?.~ved: (99+77)x330/2 =

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

DA 123 Unpaved: (69+41 )x330/2
--------
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System #3

SR202L • SANTAN FREEWAY

DRAINAGE AREA CALCULATIONS
Revised: 6/24/99

System #3 - Drain to Sump at KYRENE RD,

DA No.1 LOC·I BEGIN IENDING IWIDTH WIDTH AREA, sf AREA, sf ITOT. AREA I C CA

I I STA. I STA. I PAY. UNPAV. PAY. UNPAV I Ac. I
DA 124 Unpaved: (77+54)x330/2 = 21615 sf

DA 125 Unpaved: (41+21)*330/2 = 10230 sf

DA 126 Unpaved: (54+32)x330/2 = 14190 sf

DA 127 Unpaved: (21+10)*205/2 3177.5 sf
Paved: 69x205 = 14145 sf

--
~--~~~----

DA 127A Unpaved: (15+76)x1468/2 = 66794
Paved: 1343x28 +(116+102)x125/2= 50714 sf

---~--~-----

-------
DA 128 Unpaved: (32+20)x184/2 = 4784 sf

---------
Paved: 69 x 184 = 12696 sf

~---

----~~---~

DA 128A Unpaved: (12+67)x 1551/2 = 61265 sf
Paved: (40+22) x 655/2 + 22x750 + (110+102)x14 52281 sf

----_._------

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

DA 129 Unpaved:[(84+65) x 330/2 = 245851sf
-,---_..~--"-------_.-

Paved: (102.5 + 91.8) x 330/2 = 32059.5 sf
--_._.__._--,----_._------

- --,-----_..__._-----+--

DA 130 Unpaved](84+65) x 330/2 = 24585 sf
-----_.__._"------_.._-----

Paved: (102 +91.5) x 330/2 = 31927.5 sf
--------

-----"_.-.

~==-_~~~:~_=-~DAJ]J__ Unpaved 1(65+72) x 330/2 = 22605 sf
Paved ( 91.8+85.3) x 330/2 = 29221.5 sf

--'---'------- ----_.. ,--_..._-",-._--- -_._------- ----------

---,.,-,--------- '-~'----"-- ------_._------

DA 132 Unpaved (65+72) x 330/2 = 22605
-----~-----.._-------- ..----_ .. _ ... --

- .._----_.-._._.--.'--'-- ._._----_.,--
~-----

DA 133 Unpaved (72+68) x 330/2 = 23100----_..._--_._----_._~_. __._-_.__ ..,---

Paved ( 85.3+81) x 330/2 = 27439.5 sf
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•
****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, WEST SIDE

+++ Commands Read From File C:\HYDRA\WKYRENE.HDA
JOB
SWI2
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI5 7.8 10 6.0 15 5.1 30 3.4 60 2.2 120 1.2

IDF CURVE

Date 08-11-99
Page No 1

7.8 * .

•
5.9 *

*

3.9

*

2.0 *

*

* .0.0
5. 21. 38. 54. 71. 87. 104. 120.

PLOT-DATA (TIME Vs.VALUE)
--------------------------------------------------------------------------------

5.
10.
15.
30.

7.80
6.00
5.10
3.40

60.
120.

O.
O.

2.20
1. 20

.00

.00

O.
O.
o.
O.

.00

.00

.00

.00

o.
O.
O.
O.

.00

.00

.00

.00

O.
O.
O.
O.

.00

.00

.00

.00

.68 ft

•

--------------------------------------------------------------------------------
REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA.012 24 3.75 1.5 3 .0001
HGL1
REM CREST AT 2065+50
NEWDA 108
STO.990 .746 32
PIP176 1152.06 1152.24

+++ Tc = 32.0 min
+++ CA = .7
+++ Link # 1, Flow depth



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, WEST SIDE

Date 08-11-99
Page No 2

•

•

PNC71 72 3 180 0
PIP8 1152.24 1152.49

+++ Tc = 33.1 min
+++ CA = .7
+++ Link # 2, Flow depth .40 ft

PNC72 73 3 90 0
HOL30
NEWDA 107
ST01.247 .742 32
PIP39 1151.30 1152.49

+++ Tc = 32.0 min
+++ CA = .9
+++ Link # 3, Flow depth .68 ft

PNC70 73 3 110 0
REC30
PIP250 1152.49 1150.09 1147.45 1146.34 -24

+++ Tc = 33.1 min
+++ CA = 1. 7
+++ Link # 4, Flow depth .80 ft

PNC73 78 3 180 0
HOL31
NEW RAMP B
ST01.659 .836 10
PIP62 1150.40 1150.09

+++ Tc = 10.0 min
+++ CA = 1.4
+++ Link # 5, Flow depth .98 ft

PNC74 78 3 90 0
HOL32
NEWDAs 110 & 109
STOO.868 .894 10
PIP52 1149.98 1149.96

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 6, Flow depth .88 ft

PNC75 76 3 180 0
PIP150 1149.96 1149.84

+++ Tc = 10.2 min
+++ CA = .8
*** WARNING: Pipe invert at DiS end dropped to meet minimum depth

to invert criterion at DiS end
+++ Link # 7, Flow depth = .90 ft

PNC76 77 3 180 0
STOO.666 .875 10
PIP8 1149.84 1150.09

+++ Tc = 11.0 min
+++ CA = 1.4
+++ Link # 8, Flow depth .74 ft

PNC77 78 3 90 0



• ****** HYDRA ******* (Version 6.0) ***** Date 08-11-99
Page No 3

SR202L - PUMPSTA @ KYRENE, WEST SIDE

.90 ft

.96 ft

.90 ft

1. 30 ft

1.77 ft

1. 00 ft

1. 33 ft

1148.65 1145.32 1143.99 1141.11 -30
34.9 min

6.8
13, Flow depth
3 180 0

1150.09 1148.65 1145.43 1144.42 -30
34.0 min
4.4

9, Flow depth
3 180 0

REC31
REC32
PIP285

+++ Tc =
+++ CA =
+++ Link #

PNC78 81
HOL33
NEWDAs RAMP A, 112, 111
REM RAMP A
ST01.280 .839 10
PIP163 1148.85 1148.40

+++ Tc = ~o.o min
+++ CA = 1.1
+++ Link # 10, Flow depth =

PNC100 79 3 120 0
STOO.649 .873 10
PIP150 1148.40 1148.40 1144.19 1144.09 -30

+++ Tc = 10.7 min
+++ CA = 1.6
+++ Link # 11, Flow depth =

PNC79 80 3 180 0
STOO.883 .849 10
PIP8 1148.40 1148.65 1144.09 1143.99 -30

+++ Tc = 11.6 min
+++ CA = 2.4
+++ Link # 12, Flow depth =

PNC80 81 3 90 0
REC33
PIP332

+++ Tc =
+++ CA =
+++ Link #

PNC81 84
HOL34
NEWDAs 114, 113
ST01. 030 .827 10
PIP149 1145.07 1145.07

+++ Tc = 10.0 min
+++ CA = .9
+++ Link # 14, Flow depth

PNC82 83 3 180 0
ST01.264 .820 10
PIP8 1145.07 1145.32

+++ Tc = 10.7 min
+++ CA = 1.9
+++ Link # 15, Flow depth

PNC83 84 3 90 0
REC34

•

•



• ****** HYDRA ******* (Version 6.0) ***** Date 08-11-99
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SR202L - PUMPSTA @ KYRENE, WEST SIDE

1140.55 1137.21 -30

.82 ft

.96 ft

.94 ft

1. 20 ft

2.24 ft

1.16 ft

2.20 ft

1.43 ft

1145.32 1141. 42
35.5 min
8.7
16, Flow depth
3 180 0

PIP332
+++ Tc =
+++ CA =
+++ Link #

PNC84 87
HOL35
NEWDAs 116, 115
ST01. 223 .807 10
PIP144 1141.17 1141.17

+++ Tc = 10.0 min
+++ CA = 1.0
+++ Link # 17, Flow depth

PNC85 86 3 180 0
ST01.338 .809 10
PIP8 1141.17 1141.42

+++ Tc = 10.8 min
+++ CA = 2.1
+++ Link # 18, Flow depth =

PNC86 87 3 90 0
REC35
PIP332 1141.42 1140.37 1135.02 1134.54 -48

+++ Tc = 36.1 min
+++ CA = 10.8
+++ Link # 19, Flow depth

PNC87 91 3 90 0
HOL36
NEWDAs 118, 117
ST01. 348 .797 10
PIP69 1140.12 1139.71

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 20, Flow depth

PNC88 89 3 180 0
PIP69 1139.71 1140.12

+++ Tc = 10.2 min
+++ CA = 1.1
+++ Link # 21, Flow depth

PNC89 90 3 180 0
ST01. 368 .797 10
PIP8 1140.12 1140.37

+++ Tc = 10.6 min
+++ CA = 2.2
+++ Link # 22, Flow depth

PNC90 91 3 90 0
REC36
PIP60 1140.37 1140.34 1134.54 1134.43 -48

+++ Tc = 37.2 min
+++ CA = 12.9
+++ Link # 23, Flow depth

•

•



•
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****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, WEST SIDE

PNC91 95 3 90 0
HOL37
NEWDAs 120, 119
STOO.468 .801 10
PIP69 1140.09 1139.68

+++ Tc = 10.0 min
+++ CA = .4
+++ Link # 24, Flow depth .48 ft

PNC92 93 3 180 0
PIP69 1139.68 1140.09

+++ Tc = 10.3 min
+++ CA = .4
+++ Link # 25, Flow depth .66 ft

PNC93 94 3 180 0
STOO.467 .801 10
PIP8 1140.09 1140.34

+++ Tc = 10.7 min
+++ CA = .7
+++ Link # 26, Flow depth .56 ft

PNC94 95 3 180 0
REC37
REMFLOWS FROM EAST
FL0107.6
PIP594 1140.34 1142.36 1119.64 1119.10 -66

+++ Tc = 37.4 min
+++ CA = 13.7
+++ Link # 27, Flow depth 5.50 ft

PNC95 96 3 180 2
END

END OF INPUT DATA .

Date 08-11-99
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• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, WEST SIDE

*** DA 108

Date 08-11-99
Page No 6

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

1

2

176

8

24 1148.31 .00180 3.8
1147.99 4.2

24 1147.99 .01260 4.2
1147.89 4.6

1.6

2.1

2.7
3.3

5.4
8.8

2.45
10.44

2.42
27.59

O.

O.

Length
Cost

184. ft Total length
o. Total Cost

184. ft
O.

Pipe Design

•
*** DA 107

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

3 39 24 1147.55 .00266 3.8
1147.45 5.0

1.6 3.3
4.0

3.07
12.68

O.

*** DA 107

Length
Cost

39. ft Total length
O. Total Cost

39. ft
O.

Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

4 250 24 1147.45 .00444 5.0
1146.34 3.7

2.9
1.6

4.7
5.2

5.45
16.37

33

•

Length =

Length =

289. ft Total length =

289. ft Total length =

473. ft

473. ft



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, WEST SIDE

*** RAMP B DA 109A

Date 08-11-99
Page No 7

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

5 62 24 1146.65 .00500 3.8
1146.34 3.8

1.6 5.5
5.5

8.32
17.38

o.

Length =
Cost

62. ft Total length
o. Total Cost

62. ft
O.

*** DAs 110 & 109 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)

• ------------------------------------------------------------------------------

6 52 24 1146.23 . 00231 3.8 1.6 3.5 4.66 O •
1146.11 3.8 3.8 11.80

7 150 24 1146.11 .00213 3.8 1.7 3.4 4.62 O.
1145.79 4.0 3.6 11.35

8 8 24 1145.79 .01260 4.0 1.9 7.6 7.91 o.
1145.69 4.4 8.8 27.59

•

Length
Cost

210. ft Total length
o. Total Cost

210. ft
O.



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, WEST SIDE

Date 08-11-99
Page No 8

*** DAs 110 & 109 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

9 285 30 1145.43 .00354 4.7
1144.42 4.2

2.0
1.5

5.5
5.4

14.29
26.52

54

Length = 495. ft Total length = 1030. ft

*** DAs RAMP A (110A) Pipe Design

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)
Link Length Diam

(ft) (in)

• 10 163

Invert
Up/Dn
(ft)

24 1145.10 .00276 3.8
1144.65 3.8

1.6 4.1
4.1

6.44
12.91

Estimated
Cost

($)

O.

Length
Cost

*** DAs 112, 111

163. ft Total length
O. Total Cost

163. ft
O.

Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

11

12

150

8

30 1144.19 .00067 4.2
1144.09 4.3

30 1144.09 .01250 4.3
1143.99 4.7

1.5
1.6

1.6
2.0

2.6
2.3

8.6
10.1

9.65
11.50

13.65
49.81

84

27

•

Length = 321. ft Total length = 321. ft
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SR202L - PUMPSTA @ KYRENE, WEST SIDE

Date 08-11-99
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*** DAs RAMP A (110A), 112, 111 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

13 332 30 1143.99 .00867 4.7
1141.11 4.2

2.0
1.5

8.5
8.5

21. 80
41.50

53

Length = 653. ft Total length = 1683. ft

*** DAs 114, 113 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(it/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

• 14 149 24 1141. 32 .00211 3.8 1.6 3.5 5.11 O.
1141.01 4.1 3.6 11.30

15 8 24 1141.01 .01260 4.1 1.9 8.3 11. 09 O.
1140.90 4.4 8.8 27.59

Length
Cost

157. ft Total length
o. Total Cost

157. ft
O.

*** DAs 114, 113 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (it/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

16 332 30 1140.55 .01006 4.8
1137.21 4.2

2.1
1.5

9.6
9.1

27.62
44.69

62

•

Length =

Length =

489. ft Total length =

489. ft Total length =

2172. ft

2172. ft
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*** DAs 116, 115

Date 08-11-99
Page No 10

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

17

18

144

8

24 1137.42 .00149 3.8
1137.21 4.0

24 1137.21 .01260 4.0
1137.10 4.3

1.6

1.8

3.2
3.0

8.5
8.8

5.92
9.48

12.14
27.59

O.

O.

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)•

Length
Cost

*** DAs 116, 115

152. ft Total length
o. Total Cost

152. ft
O.

Analysis of Existing Pipes

19 332 48 1135.02 .00145 6.4
1134.54 5.8

2.1
1.5

4.9
4.7

33.96
59.33

57

Length = 484. ft Total length = 2656. ft

*** DAs 118, 117 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

20

21

69

69

24 1136.37 .00594 3.8
1135.96 3.8

24 1135.96 .00155 3.8
1135.85 4.3

1.6

1.6

5.4
6.0

3.3
3.1

6.45
18.94

6.41
9.67

O.

O.

•
Length
Cost

138. ft Total length
O. Total Cost

138. ft
O.
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*** DAs 118, 117

Date 08-11-99
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Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

22 8 24 1135.85 .01260 4.3
1135.75 4.6

2.1 8.6
8.8

12.77
27.59

O.

Length
Cost

*** DAs 118, 117

146. ft Total length
O. Total Cost

146. ft
O.

Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

• 23 60 48 1134.54 .00183 5.8
1134.43 5.9

1.5
1.6

5.6
5.3

40.20
66.80

60

Length = 206. ft Total length = 2862. ft

*** DAs 120, 119 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(it/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

24 69 24 1136.34 . 00594 3.8 1.6 4.1 2.25 O •
1135.93 3.8 6.0 18.94

25 69 24 1135.93 .00155 3.8 1.6 2.5 2.23 O.
1135.82 4.3 3.1 9.67

26 8 24 1135.82 . 01260 4.3 2.1 6.4 4.39 O.
1135.72 4.6 8.8 27.59

•
Length =
Cost

Length
Cost

146. ft Total length =
O. Total Cost

146. ft Total length
O. Total Cost

146. ft
O.

146. ft
O.
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*** DAs 120, 119 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

27 594 66 1119.64 .00091 20.7 14.7
1119.10 23.3 17.3

6.3
4.6

150.03 136 40.05 48
109.99

•

•

Length = 740. ft Total length = 3602. ft



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, WEST SIDE

Date 08-11-99
Page No 13

Hydraulic Gradeline Computations

Down- Hydraulic
Link stream Gradeline Crown possible Ground Super- Manhole Loss

# Node # Elevation Elev. Surcharge Elev. crit.? Depth Coef
-----------------------------------------------------------------------------

1 72 1150.00 1149.99 Y 1152.24 N 1.76 1. 09
2 73 1149.50 1149.89 N 1152.49 Y .97 1. 01
3 73 1148.59 1149.45 N 1152.49 N .97 1.01
4 78 1147.95 1148.34 N 1150.09 Y 1.38 .31
5 78 1147.32 1148.34 N 1150.09 Y 1.38 .31
6 76 1146.98 1148.11 N 1149.96 N .00 .00
7 77 1147.75 1147.79 N 1149.84 N 1. 50 1.04
8 78 1146.81 1147.69 N 1150.09 Y 1.38 .31
9 81 1146.43 1146.92 N 1148.65 Y 1. 86 1. 01

10 79 1145.65 1146.65 N 1148.40 N .00 .00
11 80 1147.69 1146.59 Y 1148.40 N 2.98 1. 09
12 81 1146.43 1146.49 N 1148.65 Y 1. 86 1. 01
13 84 1143.42 1143.61 N 1145.32 Y 2.14 1. 01
14 83 1144.65 1143.01 Y 1145.07 N 3.03 1.14
15 84 1143.42 1142.90 Y 1145.32 Y 2.14 1. 01
16 87 1138.63 1139.71 N 1141.42 Y 2.77 2.44

• 17 86 1139.30 1139.21 Y 1141.17 N 1.51 1. 04
18 87 1138.03 1139.10 N 1141.42 Y 2.77 2.44
19 91 1137.26 1138.54 N 1140.37 N 2.48 1. 00
20 89 1136.77 1137.96 N 1139.71 Y .00 .00
21 90 1138.27 1137.85 Y 1140.12 N 1. 80 1. 08
22 91 1137.02 1137.75 N 1140.37 Y 2.48 1. 00
23 95 1136.67 1138.43 N 1140.34 N 5.76 .83
24 93 1136.39 1137.93 N 1139.68 Y .00 .00
25 94 1137.02 1137.82 N 1140.09 N .87 1. 03
26 95 1136.26 1137.72 N 1140.34 Y 5.76 .83
27 96 1124.60 1124.60 N 1142.36 N/A .00 .00

-----------------------------------------------------------------------------

Link #
Terminal

Node #
Hydraulic Gradeline Ground

Elevation Elevation
Loss
Coef.

1
3
5

71
70
74

1150.21
1148.85
1148.32

1152.06
1151.30
1150.40

1.50
1.50
1. 50

•

NORMAL END OF HYDRA
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+++ Commands Read From File C:\HYDRA\EKYRENE.HDA
JOB
SWI2
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI5 7.8 10 6.0 15 5.1 30 3.4 60 2.2 120 1.2

IDF CURVE

Date 08-11-99
Page No 1

7.8 * .

•
5.9 *

*
3.9

*

2.0 *

*

* .0.0
5. 21. 38. 54. 71. 87. 104. 120.

PLOT-DATA (TIME VS.VALUE)

5.
10.
15.
30.

7.80
6.00
5.10
3.40

60.
120.

O.
O.

2.20
1. 20

.00

.00

O.
O.
O.
O.

.00

.00

.00

.00

O.
O.
O.
O.

.00

. 00

.00

.00

O.
O•
O.
O.

.00

.00

.00

.00

•

REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA.012 24 3.75 1.5 3 .0001
HGL1
REM CREST AT 2153+21
NEWDAs 160, 159
STOO.912 .898 10
PIP138 1164.69 1164.69

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 1, Flow depth 1.02 ft
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/
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Page No 2

PNC1 2 3 180 0
STOO.912 .898 10
PIP8 1164.69 1164.94

+++ Tc = 10.7 min
+++ CA = 1.6
+++ Link # 2, Flow depth = .82 ft

PNC2 3 3 90 0
PIP330 1165.20 1163.87 1159.99 1159.33 -24

+++ Tc = 10.8 min
+++ CA = 1.6
+++ Link # 3, Flow depth 1.46 ft

PNC3 6 3 180 0
HOLI
NEWDAs 158, 157
STOO.659 .898 10
PIP138 1163.36 1163.36

+++ Tc = 10.0 min
+++ CA = .6
+++ Link # 4, Flow depth .84 ft

PNC4 5 3 180 0
STOO.659 .898 10
PIP8 1163.36 1163.61

+++ Tc = 10.8 min
+++ CA = 1.2

• +++ Link # 5, Flow depth .70 ft
PNC5 6 3 90 0
REC1
PIP330 1163.61 1162.29 1158.84 1158.08 -30

+++ Tc = 12.2 min
+++ CA = 2.8
+++ Link # 6, Flow depth 1.62 ft

PNC6 9 3 180 0
HOL2
NEWDAs 156, 155
STOO.686 .891 10
PIP138 1162.04 1162.04

+++ Tc = 10.0 min
+++ CA = .6
+++ Link # 7, Flow depth .86 ft

PNC7 8 3 180 0
STOO.686 .891 10
PIP8 1162.24 1162.29

+++ Tc = 10.8 min
+++ CA = 1.2
+++ Link # 8, Flow depth .70 ft

PNC8 9 3 90 0
REC2
PIP330 1162.29 1160.96 1156.56 1156.00 -36

+++ Tc 13.3 min
+++ CA = 4.0

•
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

.92 ft

.76 ft

.92 ft

.90 ft

.74 ft

2.83 ft

2.25 ft

1.92 ft

1159.64 1158.31 1153.35 1153.02 -42
15.6 min

6.8
15, Flow depth
3 180 0

1160.96 1159.64 1155.48 1154.89 -36
14.5 min
5.4
12, Flow depth
3 180 0

+++ Link # 9, Flow depth
PNC9 12 3 180 0
HOL3
NEWDAs 154, 153
STOO.758 .873 10
PIP138 1160.71 1160.71

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 10, Flow depth

PNC10 11 3 180 0
STOO.758 .873 10
PIP8 1160.71 1160.96

+++ Tc = 10.8 min
+++ CA = 1.3
+++ Link # II, Flow depth =

PNC11 12 3 90 0
REC3
PIP330

+++ Tc =
+++ CA =
+++ Link #

PNC12 15
HOL4
NEWDAs 152, 151
STOO.807 .862 10
PIP138 1159.39 1159.39

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 13, Flow depth

PNC13 14 3 180 0
STOO.807 .862 10
PIP8 1159.39 1159.64

+++ Tc = 10.8 min
+++ CA = 1.4
+++ Link # 14, Flow depth

PNC14 15 3 90 0
REC4
PIP330

+++ Tc =
+++ CA =
+++ Link #

PNC15 18
HOL5
NEWDAs 150, 149
STOO.811 .861 10
PIP138 1158.06 1158.06

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 16, Flow depth

•

•
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PNC16 17 3 180 0
STOO.811 .861 10
PIP8 1158.06 1158.31

+++ Tc = 10.8 min
+++ CA = 1.4
+++ Link # 17, Flow depth .76 ft

PNC17 18 3 90 0
REC5
PIP330 1158.31 1156.98 1151. 38 1151.15 -48

+++ Tc = 17.0 min
+++ CA = 8.2
+++ Link # 18, Flow depth 3.20 ft

PNCJ.8 2J. 3 J.80 0
HOL6
NEWDAs 148, J.47
STOO.826 .858 10
PIPl38 1156.73 1156.73

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 19, Flow depth .94 ft

PNC19 20 3 180 0
STOO.826 .858 10
PIP8 1156.73 1156.98

+++ Tc = 10.8 min

• +++ CA = 1.4
+++ Link # 20, Flow depth = .76 ft

PNC20 21 3 90 0
REC6
PIP330 1156.98 1155.66 1149.52 1149.29 -54

+++ Tc = 18.4 min
+++ CA = 9.6
+++ Link # 21, Flow depth 3.06 ft

PNC21 24 3 180 0
HOL7
NEWDAs 146, 145
STOO.848 .854 10
PIPJ.38 1155.41 1155.21

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 22, Flow depth .86 ft

PNC22 23 3 180 0
STOO.848 .854 10
PIP8 1155.41 1155.66

+++ Tc = 10.7 min
+++ CA = 1.4
+++ Link # 23, Flow depth .78 ft

PNC23 24 3 90 0
REC7
PIP330 1155.66 1154.33 1148.19 1147.96 -54

•



•
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+++ Tc = 19.8 min
+++ CA = 11.0
+++ Link # 24, Flow depth 3.33 ft

PNC24 27 3 180 0
HOL8
NEWDAs 144, 143
STOO.867 .851 10
PIP150 1154.08 1154.08

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 25, Flow depth .88 ft

PNC25 26 3 180 0
STOO.958 .824 ~O

PIP8 1154.08 1154.33
+++ Tc = 10.7 min
+++ CA = 1.5
+++ Link # 26, Flow depth = .80 ft

PNC26 27 3 90 0
REC8
PIP330 1154.33 1153.01 1146.87 1146.64 -54

+++ Tc = 21.2 min
+++ CA = 12.5
+++ Link # 27, Flow depth 3.65 ft

PNC27 30 3 180 0
HOL9
NEWDAs 142, 141
STOO.883 .848 10
PIP150 1152.76 1152.76

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 28, Flow depth .88 ft

PNC28 29 3 180 0
STOO.973 .858 10
PIP8 1152.76 1153.01

+++ Tc = 10.7 min
+++ CA = 1.6
+++ Link # 29, Flow depth .80 ft

PNC29 30 3 90 0
REC9
PIP330 1153.01 1151.68 1144.35 1144.22 -66

+++ Tc = 22.6 min
+++ CA = 14.1
+++ Link # 30, Flow depth 3.85 ft

PNC30 33 3 180 0
HOLlO
NEWDAs 140, 139
STOO.890 .847 10
PIP150 1151.43 1151.43

+++ Tc 10.0 min
+++ CA = .8

Date 08-11-99
Page No 5
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+++ Link # 31, Flow depth .90 ft
PNC31 32 3 180 0
STOO.981 .856 10
PIP8 1151.43 1151. 68

+++ Tc = 10.7 min
+++ CA = 1.6
+++ Link # 32, Flow depth .82 ft

PNC32 33 3 90 0
REC10
PIP330 1151.68 1150.35 1143.02 1142.89 -66

+++ Tc = 24.2 min
+++ CA = 15.7
+++ Link # 33, Flow depth 4.02 ft

PNC33 36 3 280 0
HOL12
NEWDAs 138, 137
STOO.924 .841 10
PIP150 1150.10 1150.10

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 34, Flow depth .90 ft

PNC34 35 3 180 0
ST01.015 .841 10
PIP8 1150.10 1150.35

• +++ Tc = 10.7 min
+++ CA = 1.6
+++ Link # 35, Flow depth = .82 ft

PNC35 36 3 90 0
REC11
PIP330 1250.35 1149.03 1141. 70 1242.57 -66

+++ Tc = 25.8 min
+++ CA = 17.4
+++ Link # 36, Flow depth 4.23 ft

PNC36 39 3 180 0
HOL12
NEWDAs 136, 1.35
STOO.996 .831 10
PIP150 1148.78 1148.78

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 37, Flow depth .94 ft

PNC37 38 3 180 0
ST01.087 .831 10
PIP8 1148.78 1149.03

+++ Tc = 10.7 min
+++ CA = 1.7
+++ Link # 38, Flow depth .84 ft

PNC38 39 3 90 0
REC12

•
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PIP330 1149.03 1147.46 1140.13 1140.00 -66
+++ Tc = 27.4 min
+++ CA = 19.1
+++ Link # 39, Flow depth 4.40 ft

PNC39 42 3 180 0
HOL13
NEWDAs 134, 133
ST01. 053 .824 10
PIP154 1147.45 1147.21

+++ Tc = 10.0 min
+++ CA = .9
+++ Link # 40, Flow depth 1.06 ft

PNC40 41 3 180 0
STOl.160 .830 10
PIP8 1147.21 1147.46

+++ Tc = 10.8 min
+++ CA = 1.8
+++ Link # 41, Flow depth = .88 ft

PNC41 42 3 90 0
REC13
PIP330 1147.46 1145.98 1138.65 1138.52 -66

+++ Tc = 29.0 min
+++ CA = 20.9
+++ Link # 42, Flow depth 5.50 ft

PNC42 45 3 180 0
HOL14
NEWDAs 132, 131
ST01. 042 .825 10
PIP177 1145.93 1145.73

+++ Tc = 10.0 min
+++ CA = .9
+++ Link # 43, Flow depth 1.02 ft

PNC43 44 3 180 0
ST01.190 .841 10
PIP8 1145.73 1145.98

+++ Tc = 10.9 min
+++ CA = 1.9
+++ Link # 44, Flow depth = .88 ft

PNC44 45 3 90 0
REC14
PIP330 1145.98 1144.43 1136.56 1136.43 -72

+++ Tc = 30.7 min
+++ CA = 22.8
+++ Link # 45, Flow depth 4.26 ft

PNC45 48 3 180 0
HOL15
NEWDAs 130, 129
ST01. 297 .841 10
PIP182 1144.18 1144.18

Date 08-11-99
Page No 7
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+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 46, Flow depth 1.18 ft

PNC46 47 3 180 0
ST01.300 .841 10
PIP8 1144.18 1144.43

+++ Tc = 10.9 min
+++ CA = 2.2
+++ Link # 47, Flow depth = .96 ft

PNC47 48 3 90 0
REC15
PIP206 1144.43 1144.18 1136.03 1135.95 -72

+++ Tc = 32.3 min
+++ CA = 25.0
+++ Link # 48, Flow depth 4.50 ft

PNC48 50 3 180 0
HOL16
NEWDA 127A - RAMP D
ST02.698 .808 10
PIP20 1143.66 1144.18 1139.91 1137.95 -24

+++ Tc = 10.0 min
+++ CA = 2.2
+++ Link # 49, Flow depth = .56 ft

PNC49 50 3 90 1
REC16
PIP97 1144.18 1143.99 1135.95 1135.90 -72

+++ Tc = 33.2 min
+++ CA = 27.1
+++ Link # 50, Flow depth = 4.26 ft

PNC50 54 3 180 0
HOL17
NEWDAs 128A - RAMP C, 128
REM RAMP C
ST02.607 .815 10
PIP84 1143.55 1143.74

+++ Tc = 10.0 min
+++ CA = 2.1
+++ Link # 51, Flow depth 1.70 ft

PNC51 52 3 120 0
STOO.401 .882 10
PIP138 1143.74 1143.74

+++ Tc = 10.4 min
+++ CA = 2.5
+++ Link # 52, Flow depth 1.77 ft

PNC52 53 3 180 0
STOO.398 .904 10
PIP8 1143.74 1143.99 1139.02 1138.42 -30

+++ Tc 11.0 min
+++ CA 2.8

Date 08-11-99
Page No 8



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Page No 9

+++ Link # 53, Flow depth .63 ft
PNC53 54 3 90 0
REC17
PIP330 1143.99 1142.66 1134.25 1134.12 -78

+++ Tc = 33.6 min
+++ CA = 30.0
+++ Link # 54, Flow depth 4.68 ft

PNC54 57 3 180 0
HOL18
NEWDAs 126, 125
STOO.848 .854 10
PIP138 1142.41 1142.41

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 55, Flow depth .94 ft

PNC55 56 3 180 0
STOO.758 .873 10
PIP8 1142.41 1142.66

+++ Tc = 10.8 min
+++ CA = 1.4
+++ Link # 56, Flow depth = .76 ft

PNC56 57 3 90 0
REC18
PIP332 1142.66 1141.33 1132.92 1132.79 -78

• +++ Tc = 35.0 min
+++ CA = 31.4
+++ Link # 57, Flow depth 4.81 ft

PNC57 60 3 180 0
HOL19
NEWDAs 124, 123
ST01.019 .828 10
PIP138 1141.08 1141.08

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 58, Flow depth 1. 04 ft

PNC58 59 3 180 0
STOO.939 .839 10
PIP8 1141. 08 1141. 33

+++ Tc = 10.7 min
+++ CA = 1.6
+++ Link # 59, Flow depth .82 ft

PNC59 60 3 90 0
REC19
PIP332 1141. 33 1140.37 1131. 96 1131. 83 -78

+++ Tc = 36.5 min
+++ CA = 33.0
+++ Link # 60, Flow depth 4.94 ft

PNC60 64 3 90 2
HOL20

•
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NEWDAs 122, 121
ST01.189 .810 10
PIP69 1140.12 1139.70

+++ Tc = 10.0 min
+++ CA = 1.0
+++ Link # 61, Flow depth .76 ft

PNC61 62 3 180 0
PIP69 1139.70 1140.12

+++ Tc = 10.2 min
+++ CA = 1.0
+++ Link # 62, Flow depth 1.12 ft

PNC62 63 3 180 0
STOJ..J.59 .8J.3 J.O
PIP8 1140.12 1140.37

+++ Tc = 10.6 min
+++ CA = 1.9
+++ Link # 63, Flow depth = .90 ft

PNC63 64 3 90 0
REC20
PIP60 1140.37 1140.34 1131.83 J.131.72 -78

+++ Tc = 37.9 min
+++ CA = 34.9
+++ Link # 64, Flow depth 3.06 ft

PNC64 95 3 90 2
END

END OF INPUT DATA .

Date 08-11-99
Page No 10
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*** DAs 160, 159

Date 08-11-99
Page No 11

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

1

2

138

8

24 1160.94 .00155 3.8
1160.73 4.0

24 1160.73 .01260 4.0
1160.63 4.3

1.6

1.8

3.1
3.1

8.0
8.8

4.91
9.67

9.61
27.59

o.

o.

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)•

Length
Cost

*** DAs 160, 159

146. ft Total length
O. Total Cost

146. ft
O.

Analysis of Existing Pipes

3 330 24 1159.99 .00200 5.2
1159.33 4.5

3.0
2.4

3.9
3.5

9.60
10.99

87

Length = 476. ft Total length = 476. ft

*** DAs 158, 157 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

4

5

138

8

24 1159.61 .00155 3.8
1159.40 4.0

24 1159.40 .01260 4.0
1159.30 4.3

1.6

1.8

2.8
3.1

7.3
8.8

3.55
9.67

6.93
27.59

O.

O.

•
Length =
Cost

Length
Cost

146. ft Total length =
O. Total Cost

146. ft Total length
O. Total Cost

146. ft
O.

146. ft
O•
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Page No 12

*** DAs 158, 157 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

6 330 30 1158.84 .00230 4.8
1158.08 4.2

2.1
1.5

4.8
4.4

15.83
21.38

74

Length = 476. ft Total length = 952. ft

*** DAs 156, 155 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

• 7 138 24 1158.29 .00155 3.8 1.6 2.9 3.67 O.
1158.08 4.0 3.1 9.67

8 8 24 1158.08 .01260 4.2 2.0 7.4 7.16 O.
1157.98 4.3 8.8 27.59

Length
Cost

146. ft Total length
O. Total Cost

146. ft
O.

*** DAs 156, 155 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

9 330 36 1156.56 .00170 5.7
1156.00 5.0

2.5
1.7

4.6
4.2

21.85
29.85

73

•

Length =

Length =

476. ft Total length =

476. ft Total length =

1428. ft

1428. ft



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

*** DAs 154, 153

Date 08-11-99
Page No 13

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

10

11

138

8

24 1156.96 .00155 3.8
1156.75 4.0

24 1156.75 .01260 4.0
1156.65 4.3

1.6

1.8

2.9
3.1

7.5
8.8

3.97
9.67

7.75
27.59

o.

o.

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)•

Length
Cost

*** DAs 154, 153

146. ft Total length
O. Total Cost

146. ft
O.

Analysis of Existing Pipes

12 330 36 1155.48 .00179 5.5
1154.89 4.8

2.2
1.5

4.9
4.3

27.85
30.63

91

Length = 476. ft Total length = 1904. ft

*** DAs 152, 151 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

13

14

138

8

24 1155.64 .00155 3.8
1155.43 4.0

24 1155.43 .01260 4.0
1155.33 4.3

1.6

1.8

3.0
3.1

7.6
8.8

4.17
9.67

8.15
27.59

O.

O.

•
Length =
Cost

Length
Cost

146. ft Total length =
O. Total Cost

146. ft Total length
O. Total Cost

146. ft
O.

146. ft
O.



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Page No 14

*** DAs 152, 151 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

15 330 42 1153.35 .00100 6.3
1153.02 5.3

2.5
1.5

4.1
3.6

33.99
34.56

98

Length = 476. ft Total length = 2380. ft

*** DAs 150, 149 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(it/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

• 16 138 24 1154.31 . 00155 3.8 1.6 3.0 4.19 O.
1154.10 4.0 3.1 9.67

17 8 24 1154.10 . 01260 4.0 1.8 7.6 8.18 O.
1154.00 4.3 8.8 27.59

Length
Cost

146. ft Total length
o. Total Cost

146. ft
O.

*** DAs 150, 149

Invert
Link Length Diam Up/Dn

(ft) (in) (ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam
(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

18 330 481151.38 .00070 6.9
1151.15 5.8

2.6
1.5

3.7
3.3

39.77
41.19

97

•

Length =

Length =

476. ft Total length =

476. ft Total length =

2856. ft

2856. ft



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

*** DAs 148, 147

Date 08-11-99
Page No 15

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(it/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

19

20

138

8

24 1152.98 .00155 3.8
1152.77 4.0

24 1152.77 .01260 4.0
1152.67 4.3

1.6

1.8

3.0
3.1

7.7
8.8

4.25
9.67

8.31
27.59

o.

o.

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (it/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)•

Length
Cost

*** DAs 148, 147

146. ft Total length
O. Total Cost

146. ft
O.

Analysis of Existing Pipes

21 330 54 1149.52 .00070 7.5
1149.29 6.4

2.6
1.5

3.9
3.5

45.09
56.41

80

Length = 476. ft Total length = 3332. ft

*** DAs 146, 145 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope up/Dn Cover Act/Full Act/Full
(it/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

22

23

138

8

24 1151.66 .00217 3.8
1151.36 3.8

24 1151.36 .01260 4.1
1151.26 4.4

1.6

1.9

3.4
3.6

7.8
8.8

4.35
11.46

8.51
27.59

O.

O.

•
Length =
Cost

Length
Cost

146. ft Total length =
O. Total Cost

146. ft Total length
O. Total Cost

146. ft
O.

146. ft
O.
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Page No 16

*** DAs 146, 145 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

24 330 54 1148.19 .00070 7.5
1147.96 6.4

2.6
1.5

4.0
3.5

50.17
56.38

89

Length = 476. ft Total length = 3808. ft

*** DAs 144, 143 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

• 25 150 24 1150.33 .00210 3.8 1.6 3.4 4.43 O.
1150.02 4.1 3.6 11.26

26 8 24 1150.02 .01260 4.1 1.9 7.8 8.96 O.
1149.91 4.4 8.8 27.59

Length
Cost

158. ft Total length
o. Total Cost

158. ft
O.

*** DAs 144, 143 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

27 330 54 1146.87 .00070 7.5
1146.64 6.4

2.6
1.5

4.0
3.5

55.17
56.39

98

•

Length =

Length =

488. ft Total length =

488. ft Total length =

4296. ft

4296. ft



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

*** DAs 142, 141

Date 08-11-99
Page No 17

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

28

29

150

8

24 1149.01 .00210 3.8
1148.70 4.1

24 1148.70 .01260 4.1
1148.59 4.4

1.6

1.9

3.4
3.6

7.9
8.8

4.49
11.26

9.29
27.59

o.

o.

Length
Cost

158. ft Total length
O. Total Cost

158. ft
O.

•
*** DAs 142, 141

Invert
Link Length Diam Up/Dn

(ft) (in) (ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam
(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

30 330 66 1144.35 .00039 8.7
1144.22 7.5

2.7
1.5

3.4
3.0

59.95
72.44

83

Length = 488. ft Total length = 4784. ft

*** DAs 140, 139 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

31

32

150

8

24 1147.68 .00210 3.8
1147.37 4.1

24 1147.37 .01260 4.1
1147.26 4.4

1.6

1.9

3.4
3.6

7.9
8.8

4.52
11.26

9.35
27.59

O.

O.

•
Length =
Cost

Length
Cost

158. ft Total length =
O. Total Cost

158. ft Total length
O. Total Cost

158. ft
O.

158. ft
O •
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Page No 18

*** DAs 140, 139 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

33 330 66 1143.02 .00039 8.7
1142.89 7.5

2.7
1.5

3.4
3.0

63.83
72.40

88

Length = 488. ft Total length = 5272. ft

*** DAs 138, 137 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

• 34 150 24 1146.35 .00210 3.8 1.6 3.4 4.66 O.
1146.04 4.1 3.6 11.26

35 8 24 1146.04 .01260 4.1 1.9 8.0 9.57 O.
1145.93 4.4 8.8 27.59

Length
Cost

158. ft Total length
o. Total Cost

158. ft
O.

*** DAs 138, 137 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

36 330 66 1141.70 .00039 8.7
1141.57 7.5

2.7
1.5

3.5
3.0

67.30
72.40

93

•

Length =

Length =

488. ft Total length =

488. ft Total length =

5760. ft

5760. ft



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

*** DAs 136, 135

Date 08-11-99
Page No 19

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

37

38

150

8

24 1145.03 .00210 3.8
1144.71 4.1

24 1144.71 .01260 4.1
1144.61 4.4

1.6

1.9

3.5
3.6

8.1
8.8

4.97
11.26

10.16
27.59

o.

o.

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)•

Length
Cost

*** DAs 136, 135

158. ft Total length
O. Total Cost

158. ft
O.

Analysis of Existing Pipes

39 330 66 1140.13 .00039 8.9
1140.00 7.5

2.9
1.5

3.5
3.0

70.58
72 .40

97

Length = 488. ft Total length = 6248. ft

*** DAs 134, 133 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

40

41

154

8

24 1143.70 .00156 3.8
1143.46 3.8

24 1143.46 .01260 3.8
1143.36 4.1

1.6

1.6

3.1
3.1

8.2
8.8

5.21
9.70

10.71
27.59

O.

O.

•
Length =
Cost

Length
Cost

162. ft Total length =
O. Total Cost

162. ft Total length
O. Total Cost

162. ft
O.

162. ft
O.
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Page No 20

*** DAs 134, 133 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

42 330 66 1138.65 .00039 8.8
1138.52 7.5

2.9
1.5

3.1
3.0

73.59 102
72.40

1.19 24

Length = 492. ft Total length = 6740. ft

*** DAs 132, 131 Pipe Design

Link Length Diam
(ftl (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

• 43 177 24 1142.18 .00170 3.8 1.6 3.2 5.16 O.
1141. 88 3.8 3.2 10.12

44 8 24 1141. 88 .01260 3.8 1.7 8.2 10.86 O.
1141. 78 4.2 8.8 27.59

Length
Cost

185. ft Total length
o. Total Cost

185. ft
O.

*** DAs 132, 131 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

45 330 72 1136.56 .00039 9.4
1136.43 8.0

2.9
1.5

3.6
3.2

76.78
91.31

84

•

Length =

Length =

515. ft Total length =

515. ft Total length =

7255. ft

7255. ft
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

*** DAs 130, 129

Date 08-11-99
Page No 21

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

46

47

182

8

24 1140.43 .00175 3.8
1140.11 4.1

24 1140.11 .01260 4.1
1140.01 4.4

1.6

1.9

3.5
3.3

8.6
8.8

6.54
10.27

12.76
27.59

o.

o.

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)•

Length
Cost

*** DAs 130, 129

190. ft Total length
O. Total Cost

190. ft
O.

Analysis of Existing Pipes

48 206 72 1136.03 .00039 8.4
1135.95 8.2

1.9
1.7

3.6
3.2

82.62
90.63

91

Length =

*** DA 127A - RAMP D

396. ft Total length = 7651. ft

Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

49 20 24 1139.91 .09800 3.8
1137.95 6.2

1.6
4.1

18.3
24.5

13.08
76.93

17

•

Length = 20. ft Total length = 20. ft
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Pa.ge No 22

*** DA 127A - RAMP D

Invert
Link Length Diam Up/Dn

(ft) (in) (ft)

Analysis of Existing Pipes

Depth Cover Velocity --Flow-- -Solutions-
Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam
(ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

50 97 72 1135.95 .00052 8.2
1135.90 8.1

1.7
1.6

4.1
3.7

88.81
104.50

85

Length = 117. ft Total length = 7768. ft

*** DAs 128A - RAMP C, 1 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

• 51 84 30 1139.34 .00129 4.2 1.5 3.6 12.75 O.
1139.23 4.5 3.3 16.01

52 138 30 1139.23 . 00155 4.5 1.8 4.0 14.70 O •
1139.02 4.7 3.6 17.53

Length
Cost

222. ft Total length
O. Total Cost

222. ft
O.

*** DAs 128A - RAMP C, 1 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

53 8 30 1139.02 .07500 4.7
1138.42 5.6

2.0
2.9

17.3
24.9

16.54
122.02

14

•

Length = 230. ft Total length = 230. ft
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Date 08-11-99
Page No 23

*** DAs 128A - RAMP C, 1 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

54 330 78 1134.25 .00039 9.7
1134.12 8.5

2.7
1.5

3.8
3.4

97.63
113.04

86

Length = 560. ft Total length = 8328. ft

*** DAs 126, 125 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

• 55 138 24 1138.66 .00155 3.8 1.6 3.0 4.35 O.
1138.45 4.0 3.1 9.67

56 8 24 1138.45 .01260 4.0 1.8 7.6 8.12 O.
1138.35 4.3 8.8 27.59

Length
Cost

146. ft Total length
O. Total Cost

146. ft
O.

*** DAs 126, 125 Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)

57 332 78 1132.92 .00039 9.7
1132.79 8.5

2.7
1.5

3.8
3.4

100.34
112.75

89

•

Length =

Length =

478. ft Total length =

478. ft Total length =

8806. ft

8806. ft
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SR202L - PUMPSTA @ KYRENE, EAST SIDE

*** DAs 124, 123

Date 08-11-99
Page No 24

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

58

59

138

8

24 1137.33 .00155 3.8
1137.12 4.0

24 1137.12 .01260 4.0
1137.02 4.3

1.6

1.8

3.1
3.1

8.0
8.8

5.06
9.67

9.57
27.59

O.

O.

Invert Depth Cover Velocity --Flow-- -solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) (%) (cfs) (in)•

Length
Cost

*** DAs 124, 123

146. ft Total length
O. Total Cost

146. ft
O.

Analysis of Existing Pipes

60 332 78 1131.96 .00039 9.4
1131.83 8.5

2.3
1.5

3.8
3.4

103.66
112.69

92

Length = 478. ft Total length = 9284. ft

*** DAs 122, 121 Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

61

62

69

69

24 1136.37 .00609 3.8
1135.95 3.8

24 1135.95 .00155 3.8
1135.84 4.3

1.6

1.6

5.3
6.1

3.2
3.1

5.78
19.17

5.74
9.67

O.

O.

•
Length
Cost

138. ft Total length
O. Total Cost

138. ft
O.



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

*** DAs l22, l2l

Date 08-ll-99
Page No 25

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

63 8 24 1135. 84 .Ol260 4.3
ll35.74 4.6

2.1 8.3
8.8

11.24
27.59

O.

Length
Cost

*** DAs l22, 121

l46. ft Total length
O. Total Cost

l46. ft
O.

Analysis of Existing Pipes

Invert Depth Cover Velocity --Flow-- -Solutions-
Link Length Diam Up/Dn Slope Up/Dn Up/Dn Act/Full Act/Full Load Remove Diam

(ft) (in) (ft) (ft/ft) (ft) (ft)· (ft/s) (cfs) (%) (cfs) (in)

• 64 60 78 1131.83 .00l84 8.5
ll31.72 8.6

1.5
1.6

7.l
7.4

107.64
243.96

44

•

Length = 206. ft Total length = 9490. ft



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Page No 26

Hydraulic Gradeline Computations

Down- Hydraulic
Link stream Gradeline Crown Possible Ground Super- Manhole Loss

# Node # Elevation Elev. Surcharge Elev. crit.? Depth Coef
-----------------------------------------------------------------------------

1 2 1162.61 1162.73 N 1164.69 N 1. 37 1.03
2 3 1161.56 1162.63 N 1165.20 Y 1.57 1. 04
3 6 1160.78 1161. 33 N 1163.61 N 1. 66 .33
4 5 1161. 38 1161. 40 N 1163.36 N 1. 55 1. 05
5 6 1160.50 1161.30 N 1163.61 Y 1.66 .33
6 9 1159.68 1160.58 N 1162.29 N 1. 94 .20
7 8 1159.64 1160.08 N 1162.24 N 1.13 1.02
8 9 1158.67 1159.98 N 1162.29 Y 1. 94 .20
9 12 1157.92 1159.00 N 1160.96 N 2.44 1.01

10 11 1158.86 1158.75 Y 1160.71 N 1.65 1. 06
11 12 1157.92 1158.65 N 1160.96 Y 2.44 1. 01
12 15 1157.14 1157.89 N 1159.64 N 2.84 .14
13 14 1157.13 1157.43 N 1159.39 N 1.24 1. 03
14 15 1156.19 1157.33 N 1159.64 Y 2.84 .14
15 18 1155.84 1156.52 N 1158.31 N 3.17 .10
16 17 1155.79 1156.10 N 1158.06 N 1.22 1. 04

• 17 18 1154.74 1156.00 N 1158.31 Y 3.17 .10
18 21 1154.31 1155.15 N 1156.98 N 3.05 .08
19 20 1154.47 1154.77 N 1156.73 N 1.23 1. 04
20 21 1153.42 1154.67 N 1156.98 Y 3.05 .08
21 24 1152.33 1153.79 N 1155.66 N 3.43 1. 01
22 23 1153.10 1153.36 N 1155.41 N 1. 25 1. 05
23 24 1152.02 1153.26 N 1155.66 Y 3.43 1. 01
24 27 1151. 27 1152.46 N 1154.33 N 3.73 1.01
25 26 1151. 80 1152.02 N 1154.08 N 1. 28 1. 05
26 27 1150.70 1151.91 N 1154.33 Y 3.73 1.01
27 30 1150.24 1151.14 N 1153.01 N 3.84 .25
28 29 1150.52 1150.70 N 1152.76 N 1.31 1.05
29 30 1149.39 1150.59 N 1153.01 Y 3.84 .25
30 33 1148.03 1149.72 N 1151. 68 N 4.10 1. 01
31 32 1149.20 1149.37 N 1151.43 N 1. 32 1. 06
32 33 1148.07 1149.26 N 1151.68 y 4.10 1. 01
33 36 1146.90 1148.39 N 1150.35 N 4.29 1.01
34 35 1147.89 1148.04 N 1150.10 N 1. 34 1.06
35 36 1146.75 1147.93 N 1150.35 Y 4.29 1.01
36 39 1145.77 1147.07 N 1149.03 N 4.48 1.01
37 38 1146.64 1146.71 N 1148.78 N 1.38 1.06
38 39 1145.45 1146.61 N 1149.03 Y 4.48 1. 01
39 42 1144.39 1145.50 N 1147.46 N 5.58 1. 01
40 41 1145.44 1145.46 N 1147.21 N 1.43 1. 07
41 42 1144.23 1145.36 N 1147.46 Y 5.58 1. 01

•



• ****** HYDRA ******* (Version 6.0) *****

SR202L - PUMPSTA @ KYRENE, EAST SIDE

Date 08-11-99
Page No 27

Hydraulic Gradeline Computations

Down- Hydraulic
Link stream Gradeline Crown possible Ground Super- Manhole Loss

# Node # Elevation Elev. Surcharge Elev. crit.? Depth Coef
-----------------------------------------------------------------------------

42 45 1144.02 1144.02 N 1145.98 N/A 4.22 .04
43 44 1143.88 1143.88 Y 1145.73 N 1.44 1. 07
44 45 1142.65 1143.78 N 1145.98 Y 4.22 .04
45 48 1140.64 1142.43 N 1144.43 N 4.60 1. 01
46 47 1142.32 1142.11 Y 1144.18 N 1.58 1. 09
47 48 1140.97 1142.01 N 1144.43 Y 4.60 1. 01
48 50 1140.45 1141.95 N 1144.18 N 4.25 .00
49 50 1140.20 1139.95 Y 1144.18 Y 4.25 .00
50 54 1140.15 1141.90 N 1143.99 N 4.66 .03
51 52 1140.92 1141.73 N 1143.74 N .00 .00
52 53 1145.00 1141.52 Y 1143.74 N 3.30 1.15
53 54 1139.04 1140.92 N 1143.99 Y 4.66 .03
54 57 1138.78 1140.62 N 1142.66 N 4.89 1. 01
55 56 1140.15 1140.45 N 1142.41 N 1.22 1. 06
56 57 1139.09 1140.35 N 1142.66 Y 4.89 1. 01
57 60 1137.57 1139.29 N 1141. 33 N 5.03 1. 00

• 58 59 1138.98 1139.12 N 1141.08 N 1.34 1. 07
59 60 1137.83 1139.02 N 1141. 33 Y 5.03 1.00
60 64 1136.75 1138.33 N 1140.37 N 3.42 1. 00
61 62 1136.70 1137.95 N 1139.70 Y .00 .00
62 63 1137.89 1137.84 Y 1140.12 N 1.47 1. 08
63 64 1136.63 1137.74 N 1140.37 Y 3.42 1. 00
64 95 1134.74 1138.22 N 1140.34 N .00 .00

-----------------------------------------------------------------------------

Link #
Terminal

Node #
Hydraulic Gradeline Ground

Elevation Elevation
Loss
Coef.

1
49

1
49

1162.84
1148.23

1164.69
1143.66

1. 50
1. 50

•

NORMAL END OF HYDRA
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DA McClint Sump

SR202L· SANTAN FREEWAY

DRAINAGE AREA CALCULATIONS ;

Revised: 8/4/99

System # - DRAIN TO McClintock Drive

DANa. LOC. BEGIN ENDING WIDTH WIDTH AREA, sf AREA, sf TOTAL C CA SUM
STA. STA. PAY. UNPAV. PAY. UNPAV Ac. CA

161 EB 2153+21 2157+61 69 * 30360 2640 0.758 0.930 0.705 1.4
162 WB 2153+21 2157+61 69 * 30360 2640 0.758 0.930 0.705
163 EB 2157+61 2160+91 69 * 22770 4703 0.631 0.907 0.572 2.6
164 WB 2157+61 2160+91 73 * 24090 4703 0.661 0.909 0.601
165 EB 2160+91 2164+21 69 * 22770 6683 0.676 0.893 0.604 3.9
166 WB 2160+91 2164+21 78 * 25740 6683 0.744 0.898 0.669
167 EB 2164+21 2167+51 69 * 22770 8910 0.727 0.880 0.640 5.2
168 WB 2164+21 2167+51 79 * 26070 8910 0.803 0.886 0.712
169 EB 2167+51 2170+81 80 * 26400 12210 0.886 0.871 0.772 6.7
170 WB 2167+51 2170+81 * * 26235 12210 0.883 0.871 0.768
171 EB 2170+81 2174+11 * * 61930 43615 2.423 0.847 2.052 11.0
172 WB 2170+81 2174+11 * * 64185 47618 2.567 0.844 2.165
173 EB 2174+11 2177+41 69 * 22770 13200 0.826 0.858 0.709 12.4
174 WB 2174+11 2177+41 69 * 22770 15675 0.883 0.848 0.748
175 EB 2177+41 2180+71 71 * 23430 19305 0.981 0.837 0.821 14.2
176 WB 2177+41 2180+71 72 * 23760 29370 1.220 0.812 0.990
177 EB 2180+71 2184+01 76 * 25080 24750 1.144 0.826 0.945 16.4
178 WB 2180+71 2184+01 77 * 25410 39435 1.489 0.798 1.188
179 EB 2184+01 2187+31 81 * 26730 27390 1.242 0.823 1.023 18.7
180 WB 2184+01 2187+31 81 * 26730 44055 1.625 0.794 1.291
181 EB 2187+31 2190+61 81 * 26730 29370 1.288 0.819 1.055 26.2
182 WB 2187+31 2190+61 81 * 26730 43065 1.602 0.796 1.275
183 EB 2190+61 2193+05 81 * 19764 23180 0.986 0.815 0.804 23.9
184 WB 2190+61 2193+05 82 * 20008 29768 1.143 0.800 0.915
185 EB 2193+05 2195+49 81 * 19764 23180 0.986 0.815 0.804 22.2
186 WB 2193+05 2195+49 84 * 20496 28426 1.123 0.805 0.904
187 EB 2195+49 2196+81 81 * 10692 12540 0.533 0.815 0.435 20.5
188 WB 2195+49 2196+81 89 * 11748 13926 0.589 0.814 0.480
189 EB 2196+81 2200+11 81 * 26730 31350 1.333 0.815 1.087 19.6
190 WB 2196+81 2200+11 93 * 30690 32010 1.439 0.822 1.184
191 EB 2200+11 2203+41 81 * 26730 31350 1.333 0.815 1.087 17.3
192 WB 2200+11 2203+41 93 * 30690 31020 1.417 0.824 1.168
193 EB 2203+41 2206+71 81 * 26730 31350 1.333 0.815 1.087 15.0
194 WB 2203+41 2206+71 93 * 30690 31020 1.417 0.824 1.168
195 EB 2206+71 2210+01 81 * 26730 31020 1.326 0.816 1.081 12.8
196 WB 2206+71 2210+01 93 * 30690 31020 1.417 0.824 1.168
197 EB 2210+01 2213+31 * * 28050 27390 1.273 0.872 1.110 10.5

Page 1
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DA McClint Sump

_.

SR202L - SANTAN FREEWAY

DRAINAGE AREA CALCULATIONS
Revised: 8/4/99

System # - DRAIN TO McClintock Drive
--

DANa. LOC. BEGIN ENDING WIDTH WIDTH AREA, sf AREA, sf TOTAL C CA SUM
STA. STA. PAY. UNPAV. PAY. UNPAV Ac. CA

198 WB 2210+01 2213+31 * * 79890 97900 4.081 0.812 3.316
199 EB 2213+31 2216+61 * * 83810 87505 3.933 0.822 3.234 6.1
200 WB 2213+31 2216+61 69 * 22770 7425 0.693 0.889 0.616
201 EB 2216+61 2222+26 69 * 38985 12675 1.186 0.889 1.054 2.3
202 WB 2216+61 2222+26 69 * 38985 22600 1.414 0.858 1.213

TOTAL 53.771 44.92

Page 2



•
****** HYDRA ******* (Version 6.0) *****

SANTAN FWAY - PUMPSTA @ McCLINTOCK WEST HALF

+++ Commands Read From File C:\HYDRA\WMCLINT.HDA
JOB
SWI2
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI5 7.8 10 6.0 15 5.1 30 3.4 60 2.2 120 1.2

IDF CURVE

Date 08-11-99
Page No 1

7.8 * .

•
5.9 *

*
3.9

*

2.0 *

*

* .0.0
5. 21. 38. 54. 71. 87. 104. 120.

PLOT-DATA (TIME VS.VALUE)

5.
10.
15.
30.

7.80
6.00
5.10
3.40

60.
120.

O.
O.

2.20
1. 20

. 00

. 00

o.
O.
O.
O.

.00

.00

.00

.00

o.
O.
O.
O.

.00

.00

.00

.00

o.
O.
O •
O.

.00

.00

.00

.00

•

REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA.012 24 3.75 1.5 3 .0001
HGL1
REM CREST AT 2153+21
NEWDAs 162, 161
STOO.758 .930 10
PIP69 1165.02 1164.61

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 1, Flow depth .66 ft



• ****** HYDRA ******* (Version 6.0) *****

SANTAN FWAY - PUMPSTA @ McCLINTOCK WEST HALF

Date 08-11-99
Page No 2

•

•

PNC1 2 3 180 0
PIP69 1164.61 1165.02

+++ Tc = 10.2 min
+++ CA = .7
+++ Link # 2, Flow depth .94 ft

PNC2 3 3 180 0
STOO.758 .930 10
PIP8 1165.02 1165.27

+++ Tc = 10.6 min
+++ CA = 1.4
+++ Link # 3, Flow depth .76 ft

PNC3 4 3 90 0
PIP330 1165.27 1163.79

+++ Tc = 10.6 min
+++ CA = 1.4
*** WARNING: Pipe invert at Dis end dropped to meet minimum depth

to invert criterion at Dis end
+++ Link # 4, Flow depth = 1.34 ft

PNC4 7 3 180 0
HOL1
NEWDAs 164, 163
STOO.631 .907 10
PIP146 1163.70 1163.54

+++ Tc = 10.0 min
+++ CA = .6
+++ Link # 5, Flow depth .80 ft

PNC5 6 3 180 0
STOO.661 .909 10
PIP8 1163.54 1163.79

+++ Tc = 10.8 min
+++ CA = 1.2
+++ Link # 6, Flow depth .70 ft

PNC6 7 3 90 0
REC1
PIP330 1163.79 1162.43

+++ Tc = 12.1 min
+++ CA = 2.6
*** WARNING: Pipe invert at Dis end dropped to meet minimum depth

to invert criterion at Dis end
*** WARNING: Inverts at DiS & u/s dropped to meet cover criterion at Dis end
+++ Link # 7, Flow depth = 1.58 ft

PNC7 11 3 180 0
HOL2
NEWDAs 166, 165
STOO.676 .893 10
PIP69 1162.38 1161.97

+++ Tc = 10.0 min
+++ CA = .6
+++ Link # 8, Flow depth .60 ft



• ****** HYDRA ******* (Version 6.0) *****

SANTAN FWAY - PUMPSTA @ McCLINTOCK WEST HALF

Date 08-11-99
Page No 3

•

•

PNC8 9 3 180 0
PIP79 1161.97 1162.18

+++ Tc = 10.2 min
+++ CA = .6
+++ Link # 9, Flow depth .74 ft

PNC9 10 3 180 0
STOO.744 .898 10
PIP8 1162.18 1162.43

+++ Tc = 10.6 min
+++ CA = 1. 3
+++ Link # 10, Flow depth .72 ft

PNC10 11 3 90 0
REC2
PIP330 1162.43 1161.07

+++ Tc = 13.2 min
+++ CA = 3.9
*** WARNING: Pipe invert at Dis end dropped to meet minimum depth

to invert criterion at Dis end
*** WARNING: Inverts at Dis & u/S dropped to meet cover criterion at DiS end
+++ Link # 11, Flow depth = 1.98 ft

PNC11 14 3 180 0
HOL3
NEWDAs 168, 167
STOO.727 .880 10
PIP150 1161.06 1160.82

+++ Tc = 10.0 min
+++ CA = .6
+++ Link # 12, Flow depth .88 ft

PNC12 13 3 180 0
STOO.803 .886 10
PIP8 1160.82 1161.07

+++ Tc = 10.9 min
+++ CA = 1. 4
+++ Link # 13, Flow depth .74 ft

PNC13 14 3 90 0
REC3
PIP330 1161.07 1159.59

+++ Tc = 14.4 min
+++ CA = 5.2
*** WARNING: Pipe invert at DiS end dropped to meet minimum depth

to invert criterion at DiS end
*** WARNING: Pipe invert at U/S dropped to meet cover criterion at u/s end
*** WARNING: Inverts at Dis & u/S dropped to meet cover criterion at DiS end
+++ Link # 14, Flow depth = 2.23 ft

PNC14 18 3 180 0
HOL4
NEWDAs 170, 169
STOO.886 .871 10
PIP91 1159.30 1159.17



• ****** HYDRA ******* (Version 6.0) *****

SANTAN FWAY - PUMPSTA @ McCLINTOCK WEST HALF

Date 08-11-99
Page No 4

•

•

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 15, Flow depth .86 ft

PNC15 16 3 180 0
PIP89 1159.17 1159.34

+++ Tc = 10.4 min
+++ CA = .8
+++ Link # 16, Flow depth .86 ft

PNC16 17 3 180 0
STOO.883 .871 10
PIP8 1159.34 1159.59

+++ Tc = 10.8 min
+++ CA = 1.5
+++ Link # 17, Flow depth .80 ft

PNC17 18 3 90 0
REC4
PIP330 1159.59 1158.67

+++ Tc = 15.5 min
+++ CA = 6.7
*** WARNING: Pipe invert at D/S end dropped to meet minimum depth

to invert criterion at D/S end
*** WARNING: Pipe invert at U/S dropped to meet cover criterion at U/S end
*** WARNING: Inverts at D/S & u/S dropped to meet cover criterion at D/S end
+++ Link # 18, Flow depth 2.74 ft

PNC18 21 3 180 0
HOL5
NEWDAs 172 (RAMP A), 171 (RAMP B)
ST02.423 .847 10
PIP138 1158.42 1158.42

+++ Tc = 10.0 min
+++ CA = 2.1
+++ Link # 19, Flow depth 1.73 ft

PNC19 20 3 180 0
ST02.567 .844 10
PIP8 1158.42 1158.67

+++ Tc = 10.6 min
+++ CA = 4.2
+++ Link # 20, Flow depth 1.50 ft

PNC20 21 3 90 0
REC5
PIP330 1158.67 1157.35

+++ Tc = 16.9 min
+++ CA = 11. 0
*** WARNING: Pipe invert at U/S dropped to meet cover criterion at U/S end
*** WARNING: Inverts at D/S & U/S dropped to meet cover criterion at D/S end
+++ Link # 21, Flow depth = 3.51 ft

PNC21 25 3 180 0
HOL6
NEWDAs 174, 173
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•

STOO.826 .858 10
PIP69 1157.10 1156.69

+++ Tc = 10.0 min
+++ CA = .7
+++ Link # 22, Flow depth .66 ft

PNC22 23 3 180 0
PIP69 1156.69 1157.10

+++ Tc = 10.2 min
+++ CA = .7
+++ Link # 23, Flow depth .94 ft

PNC23 24 3 180 0
STOO.883 .848 10
PIP8 1157.10 1157.35

+++ Tc = 10.6 min
+++ CA = 1.5
+++ Link # 24, Flow depth .78 ft

PNC24 25 3 90 0
REC6
PIP330 1157.35 1155.90

+++ Tc = 18.2 min
+++ CA = 12.4
*** WARNING: Pipe invert at u/s dropped to meet cover criterion at u/s end
*** WARNING: Inverts at DiS & u/s dropped to meet cover criterion at Dis end
+++ Link # 25, Flow depth = 3.74 ft

PNC25 28 3 180 0
HOL7
NEWDAs 176, 175
STOO.984 .837 10
PIP149 1155.69 1155.65

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 26, Flow depth 1.02 ft

PNC26 27 3 180 0
ST01.220 .812 10
PIP8 1155.65 1155.90

+++ Tc = 10.8 min
+++ CA = 1.8
+++ Link # 27, Flow depth .88 ft

PNC27 28 3 90 0
REC7
PIP330 1155.90 1154.47

+++ Tc = 19.8 min
+++ CA = 14.2
*** WARNING: Inverts at DiS & u/s dropped to meet cover criterion at Dis end
+++ Link # 28, Flow depth = 4.07 ft

PNC28 32 3 180 0
HOL8
NEWDAs 178, 177
ST01.144 .826 10
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•

•

PIP80 1154.24 1154.05
+++ Tc = 10.0 min
+++ CA = .9
+++ Link # 29, Flow depth .98 ft

PNC29 30 3 180 0
PIP81 1154.05 1154.22

+++ Tc = 10.4 min
+++ CA = .9
+++ Link # 30, Flow depth .96 ft

PNC30 31 3 180 0
ST01.489 .798 10
PIP8 1154.22 1154.47

+++ Tc = lO.7 min
+++ CA = 2.1
+++ Link # 31, Flow depth .96 ft

PNC31 32 3 90 0
REC8
PIP330 1154.47 1153.15

+++ Tc = 21.4 min
+++ CA = 16.4
*** WARNING: Inverts at D/S & U/S dropped to meet cover criterion at D/S end
+++ Link # 32, Flow depth = 4.45 ft

PNC32 35 3 180 0
HOL9
NEWDAs 180, 179
STOl. 242 .823 10
PIP162 1152.90 1152.90

+++ Tc = 10.0 min
+++ CA = 1.0
+++ Link # 33, Flow depth 1.08 ft

PNC33 34 3 180 0
STOl. 625 .794 10
PIP8 1152.90 1153.15

+++ Tc = 10.8 min
+++ CA = 2.3
+++ Link # 34, Flow depth 1.00 ft

PNC34 35 3 90 0
REC9
PIP330 1153.15 1151.83

+++ Tc = 23.0 min
+++ CA = 18.7
*** WARNING: Pipe invert at U/S dropped to meet cover criterion at u/s end
*** WARNING: Inverts at D/S & U/S dropped to meet cover criterion at D/S end
+++ Link # 35, Flow depth = 4.26 ft

PNC35 39 3 90 2
END

END OF INPUT DATA .
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*** DAs 162, 161 Pipe Design

Invert Depth Min. Velocity - -Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)
------------------------------------------------------------------------------

1 69 24 1161. 27 .00594 3.8 1.6 4.9 4.23 O.
1160.86 3.8 6.0 18.94

2 69 24 1160.86 .00155 3.8 1.6 3.0 4.20 O.
1160.75 4.3 3.1 9.67

3 8 24 1160.75 .01260 4.3 2.1 7.7 8.30 O.
1160.65 4.6 8.8 27.59

4 330 24 1160.65 .00186 4.6 1.6 3.7 8.30 O.
1160.04 3.8 3.4 10.59

•
Length
Cost

*** DAs 164, 163

476. ft Total length
O. Total Cost

476. ft
O •

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

5 146 24 1159.95 .00178 3.8 1.6 3.0 3.43 O.
1159.69 3.8 3.3 10.37

6 8 24 1159.69 .01260 3.8 1.7 7.3 6.87 O.
1159.59 4.2 8.8 27.59

7 330 27 1159.40 .00276 4.4 1.5 5.0 14.51 O.
1158.49 3.9 4.4 17.66

•

Length
Cost

484. ft Total length
O. Total Cost

960. ft
O.
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Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

8 69 24 1158.63 .00594 3.8 1.6 4.7 3.62 O.
1158.22 3.8 6.0 18.94

9 79 24 1158.22 .00263 3.8 1.6 3.5 3.60 O.
1158.01 4.2 4.0 12.61

10 8 24 1158.01 .01260 4.2 2.0 7.5 7.49 O.
1157.91 4.5 8.8 27.59

11 330 33 1157.18 .00179 5.2 1.5 4.6 20.89 O.
1156.59 4.5 4.1 24.32

------------------------------------------------------------------------------
Length 486. ft Total length 1446. ft

• Cost O . Total Cost O.

*** DAs 168, 167 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)

12 150 24 1157.31 .00160 3.8 1.6 2.9 3.84 O.
1157.07 3.8 3.1 9.83

13 8 24 1157.07 .01260 3.8 1.6 7.6 7.90 O.
1156.97 4.1 8.8 27.59

14 330 33 1155.86 .00228 5.2 1.5 5.3 27.09 O.
1155.11 4.5 4.6 27.40

•

Length
Cost

488. ft Total length
O. Total Cost

1934. ft
O.
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*** DAs 170, 169 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)
------------------------------------------------------------------------------

15 91 24 1155.55 .00253 3.8 1.6 3.6 4.63 O.
1155.32 3.8 3.9 12.36

16 89 24 1155.32 .00235 3.8 1.7 3.5 4.57 O.

1155.11 4.2 3.8 11. 90

17 8 24 1155.11 .01260 4.2 2.1 7.8 9.01 O.
1155.01 4.6 8.8 27.59

18 330 45 1153.40 .00088 6.2 1.5 4.0 34.05 O.
1153.11 5.6 3.5 38.96

•
Length
Cost

518. ft Total length
O. Total Cost

2452. ft
O.

*** DAs 172 (RAMP A), 171 (RAMP B) Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

19 138 27 1154.48 .00155 3.9 1.5 3.8 12.31 O.
1154.27 4.2 3.3 13.24

20 8 24 1154.27 .01260 4.2 2.0 9.9 24.85 O.
1154.17 4.5 8.8 27.59

21 330 54 1151. 21 .00071 7.5 1.5 4.1 53.62 O.

1150.98 6.4 3.6 56.75

•

Length
Cost

476. ft Total length
O. Total Cost

2928. ft
O.



• ****** HYDRA ******* (Version 6.0) *****

SANTAN FWAY - PUMPSTA @ McCLINTOCK WEST HALF

*** DAs 174, 173

Date 08-11-99
Page No 10

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

22 69 24 1153.35 .00594 3.8 1.6 4.9 4.25 O.
1152.94 3.8 6.0 18.94

23 69 24 1152.94 .00155 3.8 1.6 3.0 4.22 O.
1152.83 4.3 3.1 9.67

24 8 24 1152.83 .01260 4.3 2.1 7.8 8.58 O.
1152.73 4.6 8.8 27.59

25 330 66 1148.57 .00040 8.8 1.5 3.4 58.84 O.
1148.44 7.5 3.1 73.21

------------------------------------------------------------------------------
Length 476. ft Total length 3404. ft

• Cost O. Total Cost O•

*** DAs 176, 175 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)

26 149 24 1151.94 .00161 3.8 1.6 3.1 4.94 O.
1151.70 3.9 3.1 9.86

27 8 24 1151. 70 .01260 3.9 1.8 8.2 10.63 O.
1151.60 4.3 8.8 27.59

28 330 66 1147.14 .00040 8.8 1.5 3.5 64.84 O.
1147.01 7.5 3.1 73.21

•

Length
Cost

487. ft Total length
O. Total Cost

3891. ft
O.
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Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

29 80 24 1150.49 .00237 3.8 1.6 3.8 5.67 O.
1150.30 3.8 3.8 11.97

30 81 24 1150.30 .00257 3.8 1.6 3.9 5.61 O.
1150.09 4.1 4.0 12.45

31 8 24 1150.09 .01260 4.1 2.0 8.6 12.53 O.
1149.99 4.5 8.8 27.59

32 330 66 1145.82 .00040 8.6 1.5 3.5 71.62 O.
1145.69 7.5 3.1 73.21

------------------------------------------------------------------------------
Length 499. ft Total length 4390. ft

• Cost o. Total Cost o.

*** DAs 180, 179 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)

33 162 24 1149.15 .00195 3.8 1.6 3.6 6.13 O.
1148.83 4.1 3.5 10.86

34 8 24 1148.83 .01260 4.1 1.9 8.7 13.56 O.
1148.73 4.4 8.8 27.59

35 330 72 1143.96 .00040 9.2 1.5 3.7 78.42 o.
1143.83 8.0 3.3 92.33

•

Length
Cost

500. ft Total length
o. Total Cost

4890. ft
O.
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Hydraulic Gradeline Computations

Down- Hydraulic
Link stream Gradeline Crown Possible Ground Super- Manhole Loss

# Node # Elevation Elev. Surcharge Elev. crit.? Depth Coef
-----------------------------------------------------------------------------

1 2 1163.36 1162.86 Y 1164.61 Y 2.42 loll
2 3 1163.19 1162.75 Y 1165.02 N 1. 95 1. 06
3 4 1162.21 1162.65 N 1165.27 Y 1.45 1.04
4 7 1161.37 1162.04 N 1163.79 N 1. 57 .08
5 6 1161.85 1161.69 Y 1163.54 N 1. 72 1. 05
6 7 1160.97 1161. 59 N 1163.79 Y 1. 57 .08
7 11 1160.05 1160.74 N 1162.43 N 2.01 .25
8 9 1158.81 1160.22 N 1161. 97 y .00 .00
9 10 1160.11 1160.01 Y 1162.18 N 1.64 1. 05

10 11 1159.19 1159.91 N 1162.43 Y 2.01 .25
11 14 1158.56 1159.34 N 1161. 07 N 2.44 1. 02
12 13 1159.26 1159.07 Y 1160.82 N 1. 72 1. 06
13 14 1158.31 1158.97 N 1161. 07 Y 2.44 1. 02
14 18 1157.34 1157.86 N 1159.59 N 2.81 .75
15 16 1156.17 1157.32 N 1159.17 N .00 .00
16 17 1157.22 1157.11 Y 1159.34 N 1.61 1. 05

• 17 18 1156.21 1157.01 N 1159.59 y 2.81 .75
18 21 1155.82 1156.86 N 1158.67 N 3.51 .21
19 20 1157.43 1156.52 Y 1158.42 N 2.32 1.09
20 21 1155.65 1156.17 N 1158.67 Y 3.51 .21
21 25 1154.46 1155.48 N 1157.35 N 3.76 .25
22 23 1153.58 1154.94 N 1156.69 Y .00 .00
23 24 1154.59 1154.83 N 1157.10 N 1.26 1. 06
24 25 1153.50 1154.73 N 1157.35 Y 3.76 .25
25 28 1152.17 1153.94 N 1155.90 N 4.12 1. 01
26 27 1153.67 1153.70 N 1155.65 N 1.42 1. 06
27 28 1152.46 1153.60 N 1155.90 Y 4.12 1. 01
28 32 1151.04 1152.51 N 1154.47 N 4.50 1. 01
29 30 1151. 27 1152.30 N 1154.05 N .00 .00
30 31 1152.27 1152.09 Y 1154.22 N 1. 56 1. 08
31 32 1150.94 1151.99 N 1154.47 Y 4.50 1. 01
32 35 1150.10 1151.19 N 1153.15 N 4.26 .04
33 34 1151.11 1150.83 Y 1152.90 N 1. 63 1. 08
34 35 1149.72 1150.73 N 1153.15 Y 4.26 .04
35 39 1148.08 1149.83 N 1151.83 N .00 .00

-----------------------------------------------------------------------------

Link #
Terminal

Node #
Hydraulic Gradeline Ground

Elevation Elevation
Loss
Coef.

•
1 1 1163.95 1165.02 1. 50
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Link #
Terminal

Node #
Hydraulic Gradeline

Elevation
Ground

Elevation
Loss
Coef.

•

•

NORMAL END OF HYDRA
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JOB
SWI2
REM SITE SPECIFIC RDDF FOR 50 YEAR
RAI5 7.8 10 6.0 15 5.1 30 3.4 60 2.2 120 1.2

IDF CURVE

Date 08-11-99
Page No 1

7.8 * .

•
5.9 *

*
3.9

*

2.0

0.0

*

*

* .
5. 21. 38. 54. 71. 87. 104. 120.

PLOT-DATA (TIME VS.VALUE)

5.
10.
15.
30.

7.80
6.00
5.10
3.40

60.
120.

O.
O.

2.20
1. 20

. 00

. 00

o.
O.
O.
o.

.00

.00

.00

.00

o.
O.
O •
o .

.00

.00

.00

.00

o.
O.
O.
o.

.00

.00

.00

.00

•

REM ASSUMES A PAVEMENT SECTION OF 18 INCHES
PDA.012 24 3.75 1.5 3 .0001
HGL1
REM DRAINAGE AREA BEGINS 2222+22
NEWDAs 202, 201
ST01.186 .889 10
PIP97 1157.39 1157.40

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 1, Flow depth 1.08 ft
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.98 ft

3.04 ft

1.12 ft

1. 40 ft

2.06 ft

1.18 ft

1156.84 1155.01
12.3 min
6.1

7, Flow depth
3 180 0

PNC41 42 3 180 0
PIP69 1157.40 1157.95

+++ Tc = 10.4 min
+++ CA = 1.1
+++ Link # 2, Flow depth

PNC42 43 3 180 0
ST01. 414 .858 10
PIP8 1157.95 1158.20

+++ Tc = 10.8 min
+++ CA = 2.3
+++ Link # 3, Flow depth

PNC43 44 3 90 0
PIP330 1158.20 1156.84

+++ Tc = 10.8 min
+++ CA = 2.3
*** WARNING: Pipe invert at Dis end dropped to meet minimum depth

to invert criterion at Dis end
*** WARNING: Inverts at Dis & u/s dropped to meet cover criterion at DiS end
+++ Link # 4, Flow depth = 1.75 ft

PNC44 47 3 180 0
HOL11
NEWDAs 200, 199
ST03.933 .822 10
PIP152 1153.31 1156.59

+++ Tc = 10.0 min
+++ CA = 3.2
+++ Link # 5, Flow depth

PNC45 46 3 180 0
STOO.693 .889 10
PIP8 1156.59 1156.84

+++ Tc = 10.6 min
+++ CA = 3.8
+++ Link # 6, Flow depth

PNC46 47 3 90 0
REC11
PIP330

+++ Tc =
+++ CA =
+++ Link #

PNC47 51
HOL12
NEWDAs 198, 197
ST01.273 .872 10
PIP81 1155.00 1154.83

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 8, Flow depth

PNC48 49 3 180 0
PIP93 1154.83 1154.76

•

•



• ****** HYDRA ******* (Version 6.0) *****

SANTAN FWAY - PUMPSTA @ McCLINTOCK EAST HALF

Date 08-11-99
Page No 3

•

•

+++ Tc = 10.4 min
+++ CA = 1.1
*** WARNING: Pipe invert at DiS end dropped to meet minimum depth

to invert criterion at DiS end
+++ Link # 9, Flow depth 1.16 ft

PNC49 50 3 180 0
ST04.081 .821 10
PIP8 1154.76 1155.01

+++ Tc = 10.8 min
+++ CA = 4.5
+++ Link # 10, Flow depth 1.56 ft

PNC50 51 3 90 0
REC~2

PIP330 1155.01 1153.66
+++ Tc = 13.8 min
+++ CA = 10.6
*** WARNING: Inverts at Dis & u/s dropped to meet cover criterion at DiS end
+++ Link # 11, Flow depth = 3.69 ft

PNC51 54 3 180 0
HOL13
NEWDAs 196, 195
ST01.326 .816 10
PIP174 1153.65 1153.41

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 12, Flow depth 1.12 ft

PNC52 53 3 180 0
ST01.417 .824 10
PIP8 1153.41 1153.66

+++ Tc = 10.8 min
+++ CA = 2.2
+++ Link # 13, Flow depth .98 ft

PNC53 54 3 90 0
REC13
PIP330 1153.66 1152.31

+++ Tc = 15.2 min
+++ CA = 12.8
*** WARNING: Pipe invert at u/s dropped to meet cover criterion at u/s end
*** WARNING: Inverts at Dis & U/S dropped to meet cover criterion at DiS end
+++ Link # 14, Flow depth = 4.07 ft

PNC54 58 3 180 0
HOL14
NEWDAs 194, 193
STOl. 333 .815 10
PIP81 1152.30 1152.12

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 15, Flow depth 1.08 ft

PNC55 56 3 180 0
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•

PIP93 1152.12 1152.06
+++ Tc = 10.4 min
+++ CA = 1.1
*** WARNING: Pipe invert at DiS end dropped to meet minimum depth

to invert criterion at Dis end
+++ Link # 16, Flow depth 1.16 ft

PNC56 57 3 180 0
ST01.417 .824 10
PIP8 1152.06 1152.31

+++ Tc = 10.8 min
+++ CA = 2.3
+++ Link # 17, Flow depth .98 ft

PNC57 58 3 90 0
REC14
PIP330 1152.31 1151.00

+++ Tc = 16.8 min
+++ CA = 15.1
*** WARNING: Pipe invert at u/s dropped to meet cover criterion at u/s end
*** WARNING: Inverts at Dis & u/S dropped to meet cover criterion at Dis end
+++ Link # 18, Flow depth = 4.08 ft

PNC58 61 3 180 0
HOL15
NEWDAs 192, 191
STOl. 333 .815 10
PIP174 1150.99 1150.75

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 19, Flow depth 1.12 ft

PNC59 60 3 180 0
STOl. 417 .824 10
PIP8 1150.75 1151.00

+++ Tc = 10.8 min
+++ CA = 2.3
+++ Link # 20, Flow depth .98 ft

PNC60 61 3 90 0
REC15
PIP330 1151.00 1150.43

+++ Tc = 18.3 min
+++ CA = 17.3
*** WARNING: Inverts at Dis & u/S dropped to meet cover criterion at DiS end
+++ Link # 21, Flow depth = 4.44 ft

PNC61 65 3 180 0
HOL16
NEWDAs 190, 189
STOl. 333 .815 10
PIP174 1150.37 1150.18

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 22, Flow depth 1.18 ft
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PNC62 64 3 180 0
ST01.439 .822 10
PIP8 1150.18 1150.43

+++ Tc = 10.9 min
+++ CA = 2.3
+++ Link # 23, Flow depth .98 ft

PNC64 65 3 90 0
REC16
PIP66 1150.43 1150.38

+++ Tc = 19.8 min
+++ CA = 19.6
+++ Link # 24, Flow depth 3.35 ft

PNC65 69 3 180 0
HOL17
NEWDAs 188, 187 -SAG
STOO.533 .815 10
PIP81 1150.35 1150.18

+++ Tc = 10.0 min
+++ CA = .4
+++ Link # 25, Flow depth .66 ft

PNC66 67 3 180 0
PIP92 1150.18 1150.13

+++ Tc = 10.5 min
+++ CA = .4
*** WARNING: Pipe invert at Dis end dropped to meet minimum depth

to invert criterion at Dis end
+++ Link # 26, Flow depth .70 ft

PNC67 68 3 180 0
STOO.589 .814 10
PIP8 1150.13 1150.38

+++ Tc = 11.0 min
+++ CA = .9
+++ Link # 27, Flow depth .60 ft

PNC68 69 3 90 0
REC17
PIP66 1150.38 1150.43

+++ Tc = 19.9 min
+++ CA = 20.5
+++ Link # 28, Flow depth 3.45 ft

PNC69 73 3 180 0
HOL18
NEWDAs 186, 185
STOO.986 0.815 10
PIP81 1150.37 1150.20

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 29, Flow depth .92 ft

PNC70 71 3 180 0
PIP91 1150.20 1150.18
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•

•

+++ Tc = 10.4 min
+++ CA = .8
*** WARNING: Pipe invert at Dis end dropped to meet minimum depth

to invert criterion at Dis end
+++ Link # 30, Flow depth = .88 ft

PNC71 72 3 180 0
ST01.123 .805 10
PIP8 1150.18 1150.43

+++ Tc = 10.8 min
+++ CA = 1. 7
+++ Link # 31, Flow depth .84 ft

PNC72 73 3 90 0
REelS
PIP244 1150.43 1150.90

+++ Tc = 20.1 min
+++ CA = 22.2
+++ Link # 32, Flow depth 4.80 ft

PNC73 76 3 180 0
HOL19
NEWDAs 184, 183
STOO.986 .815 10
PIP167 1150.74 1150.65

+++ Tc = 10.0 min
+++ CA = .8
+++ Link # 33, Flow depth .98 ft

PNC74 75 3 180 0
ST01.143 .800 10
PIP8 1150.65 1150.90

+++ Tc = 10.9 min
+++ CA = 1.7
+++ Link # 34, Flow depth .84 ft

PNC75 76 3 90 0
REC19
PIP244 1150.90 1151.83

+++ Tc = 21.1 min
+++ CA = 23.9
+++ Link # 35, Flow depth = 4.55 ft

PNC76 39 3 90 0
HOL20
NEWDAs 182, 181 to PUMP HSE
ST01. 288 .819 10
PIP81 1151.58 1151.41

+++ Tc = 10.0 min
+++ CA = 1.1
+++ Link # 36, Flow depth 1.08 ft

PNC36 37 3 180 0
PIP81 1151.41 1151.58

+++ Tc 10.4 min
+++ CA = 1.1
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•

•

+++ Link # 37, Flow depth 1.02 ft
PNC37 38 3 180 0
STOl. 602 .796 10
PIP8 1151.58 1151.83

+++ Tc = 10.7 min
+++ CA = 2.3
+++ Link # 38, Flow depth 1.00 ft

PNC38 39 3 180 0
REC20
REMFLOWS FROM WEST
FL078 .4
PIP360 1151.83 1150.41

+++ Tc = 22.0 min
+++ CA = 26.3
*** WARNING: Pipe invert at u/s dropped to meet cover criterion at u/s end
*** WARNING: Inverts at Dis & u/s dropped to meet cover criterion at Dis end
+++ Link # 39, Flow depth = 6.56 ft

PNC39 40 3 180 2
END

END OF INPUT DATA .
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*** DAs 202, 201 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cis) ($)
------------------------------------------------------------------------------

1 97 24 1153.64 .00216 3.8 1.6 3.7 6.33 o.
1153.43 4.0 3.6 11.42

2 69 24 1153.43 .00155 4.0 1.8 3.3 6.24 o.
1153.32 4.6 3.1 9.67

3 8 24 1153.32 .01260 4.6 2.5 8.7 13.29 o.
1153.22 5.0 8.8 27.59

4 330 30 1153.06 .00131 5.1 1.5 3.7 13.28 o.
1152.63 4.2 3.3 16.13

•
Length
Cost

*** DAs 200, 199

504. ft Total length
O. Total Cost

504. ft
O.

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

5 152 33 1148.83 .00142 4.5 1.5 4.1 19.40 O.

1148.62 8.0 3.6 21.62

6 8 24 1148.62 .01260 8.0 5.8 9.8 22.67 O.

1148.51 8.3 8.8 27.59

7 330 45 1148.51 .00071 8.3 2.7 3.6 34.17 O.

1148.28 6.7 3.2 34.90

•

Length
Cost

490. ft Total length
O. Total Cost

994. ft
O.



• ****** HYDRA ******* (Version 6.0) *****

SANTAN FWAY - PUMPSTA @ McCLINTOCK EAST HALF

Date 08-11-99
Page No 9

*** DAs 198, 197 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)
------------------------------------------------------------------------------

8 81 24 1151.25 .00210 3.8 1.6 3.7 6.66 o.
1151.08 3.8 3.6 11.26

9 93 24 1151.08 .00183 3.8 1.6 3.5 6.59 o.
1150.91 3.8 3.3 10.51

10 8 24 1150.91 .01260 3.8 1.7 10.0 26.12 o.
1150.81 4.2 8.8 27.59

11 330 54 1147.52 .00071 7.5 1.5 4.1 56.17 o.
1147.29 6.4 3.6 56.75

•
Length
Cost

*** DAs 196, 195

512. ft Total length
o. Total Cost

1506. ft
O.

Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

12 174 24 1149.90 .00195 3.8 1.6 3.6 6.49 O.
1149.56 3.8 3.5 10.86

13 8 24 1149.56 .01260 3.8 1.7 8.7 13.17 O.
1149.46 4.2 8.8 27.59

14 330 66 1144.98 .00040 8.7 1.5 3.5 65.15 o.
1144.85 7.5 3.1 73.21

•

Length
Cost

512. ft Total length
O. Total Cost

2018. ft
O.
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Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full
(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

15 81 24 1148.55 .00222 3.8 1.6 3.8 6.52 O.
1148.37 3.8 3.7 11.59

16 93 24 1148.37 . 00172 3.8 1.6 3.4 6.45 O.
1148.21 3.8 3.2 10.19

17 8 24 1148.21 .01260 3.8 1.7 8.7 13.20 O.
1148.11 4.2 8.8 27.59

18 330 72 1143.13 .00040 9.2 1.5 3.6 73.90 o.
1143.00 8.0 3.3 92.33

------------------------------------------------------------------------------
Length 512. ft Total length 2530. ft
Cost O • Total Cost O.• *** DAs 192, 191 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)
------------------------------------------------------------------------------

19 174 24 1147.24 .00195 3.8 1.6 3.6 6.52 o.
1146.90 3.8 3.5 10.86

20 8 24 1146.90 .01260 3.8 1.7 8.7 13.20 O.
1146.80 4.2 8.8 27.59

21 330 72 1142.56 .00040 8.4 1.5 3.7 81. 97 O.
1142.43 8.0 3.3 92.33

•

Length
Cost

512. ft Total length
O. Total Cost

3042. ft
O.
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*** DAs 190, 189 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)
------------------------------------------------------------------------------

22 174 24 1146.62 .00167 3.8 1.6 3.4 6.52 O.
1146.33 3.8 3.2 10.03

23 8 24 1146.33 .01260 3.8 1.7 8.7 13.27 O.
1146.23 4.2 8.8 27.59

24 66 60 1142.43 .00161 8.0 2.6 6.4 89.39 O.
1142.32 8.1 5.8 113.68

Length
Cost

*** DAs 188, 187 -SAG

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)
• Link Length Diam

(ft) (in)

Invert
Up/Dn
(ft)

248. ft Total length
O. Total Cost

3290. ft
O.

Pipe Design

Estimated
Cost

($)

25 81 24 1146.60 .00210 3.8 1.6 2.9 2.61 O.
1146.43 3.8 3.6 11.26

26 92 24 1146.43 .00163 3.8 1.6 2.6 2.57 O.
1146.28 3.8 3.2 9.92

27 8 24 1146.28 .01260 3.8 1.7 6.8 5.31 O.
1146.18 4.2 8.8 27.59

28 66 60 1142.32 .00161 8.1 2.6 6.5 93.16 O.

1142.22 8.2 5.8 113.68

•

Length
Cost

247. ft Total length
O. Total Cost

3537. ft
O •
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Pipe Design

Link Length Diam
(ft) (in)

Invert
Up/Dn
(ft)

Depth Min. Velocity --Flow-
Slope Up/Dn Cover Act/Full Act/Full

(ft/ft) (ft) (ft) (ft/s) (cfs)

Estimated
Cost

($)

29 81 24 1146.62 .00210 3.8 1.6 3.4 4.82 O.
1146.45 3.8 3.6 11.26

30 91 24 1146.45 .00242 3.8 1.6 3.6 4.76 O.

1146.23 3.9 3.8 12.08

31 8 24 1146.23 .01260 3.9 1.8 8.1 10.00 O.
1146.13 4.3 8.8 27.59

32 244 72 1142.22 .00051 8.2 1.7 4.2 100.49 O.
1142.09 8.8 3.7 103.87

------------------------------------------------------------------------------
Length 424. ft Total length 3961. ft
Cost O. Total Cost O.

• *** DAs 184, 183 Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)

33 167 24 1146.99 .00174 3.8 1.6 3.2 4.82 O.
1146.70 3.9 3.3 10.24

34 8 24 1146.70 .01260 3.9 1.8 8.1 10.04 O.
1146.60 4.3 8.8 27.59

35 244 78 1142.09 .00051 8.8 1.8 4.3 105.62 O.
1141.97 9.9 3.9 128.58

•

Length
Cost

419. ft Total length
O. Total Cost

4380. ft
O •
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*** DAs 182, 181 to PUMP HOUSE Pipe Design

Invert Depth Min. Velocity --Flow-- Estimated
Link Length Diam Up/Dn Slope Up/Dn Cover Act/Full Act/Full Cost

(ft) (in) (ft) (ft/ft) (ft) (ft) (ft/s) (cfs) ($)
------------------------------------------------------------------------------

36 81 24 1147.83 .00210 3.8 1.6 3.7 6.33 O.
1147.66 3.8 3.6 11.26

37 81 24 1147.66 .00257 3.8 1.6 4.0 6.26 O.

1147.45 4.1 4.0 12.45

38 8 24 1147.45 .01260 4.1 2.0 8.7 13.68 O.
1147.35 4.5 8.8 27.59

39 360 96 1140.38 .00038 11.5 1.5 4.4 191.49 O.
1140.24 10.2 3.8 192.56

•

•

Length
Cost

530. ft Total length
O. Total Cost

4910. ft
O •
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Hydraulic Gradeline Computations

Down- Hydraulic
Link stream Gradeline Crown Possible Ground Super- Manhole Loss

# Node # Elevation Elev. Surcharge Elev. crit.? Depth Coef
-----------------------------------------------------------------------------

1 42 1156.42 1155.43 Y 1157.40 N 2.89 1.29
2 43 1156.19 1155.32 Y 1157.95 N 2.20 1.15
3 44 1154.83 1155.22 N 1158.20 Y 1.77 .37
4 47 1154.36 1155.13 N 1156.84 N 3.65 6.38
5 46 ~~54.96 ~~5~.37 Y ~~56.59 N 5.28 ~.43

6 47 1152.80 1150.51 Y 1156.84 Y 3.65 6.38
7 51 1151. 29 1152.03 N 1155.01 N 3.67 .22
8 49 1152.19 1153.08 N 1154.83 N .00 .00
9 50 1154.24 1152.91 Y 1154.76 N 2.44 1.15

10 51 1152.36 1152.81 N 1155.01 Y 3.67 .22
11 54 1150.93 1151.79 N 1153.66 N 4.07 .25
12 53 1151.81 1151.56 Y 1153.41 N 1.61 1.09
13 54 1150.43 1151.46 N 1153.66 Y 4.07 .25
14 58 1148.89 1150.35 N 1152.31 N 5.43 .05
15 56 1149.44 1150.37 N 1152.12 N .00 .00
16 57 1150.46 1150.21 Y 1152.06 N 1. 61 1. 09

• 17 58 1149.08 1150.11 N 1152.31 Y 5.43 .05
18 61 1148.53 1149.00 N 1151.00 N 5.97 1.01
19 60 1149.92 1148.90 Y 1150.75 N 2.33 1.17
20 61 1148.53 1148.80 N 1151.00 Y 5.97 1. 01
21 65 1148.39 1148.43 N 1150.43 N 5.64 1. 02
22 64 1149.46 1148.33 Y 1150.18 N 2.44 1.17
23 65 1148.07 1148.23 N 1150.43 Y 5.64 1. 02
24 69 1147.72 1147.32 Y 1150.38 N 5.07 1. 01
25 67 1147.08 11.48.43 N 1150.18 N .00 .00
26 68 1148.18 1148.28 N 1150.13 N 1. 51 1. 09
27 69 1147.40 1148.18 N 1150.38 Y 5.07 1. 01
28 73 1147.05 1147.22 N 1150.43 N 4.81 .20
29 71 1147.36 1148.45 N 1150.20 N .00 .00
30 72 1148.13 1148.23 N 1150.18 N 1. 37 1. 05
31 73 1147.02 1148.13 N 1150.43 Y 4.81 .20
32 76 1146.97 1148.09 N 1150.90 N 4.87 .03
33 75 1148.61 1148.70 N 1150.65 N 1.37 1. 06
34 76 1147.43 1148.60 N 1150.90 Y 4.87 .03
35 39 1146.94 1148.47 N 1151. 83 N 6.56 .27
36 37 1148.73 1149.66 N 1151.41 N .00 .00
37 38 1149.74 1149.45 Y 1151.58 N 1.64 1. 08
38 39 1148.35 1149.35 N 1151.83 Y 6.56 .27
39 40 1146.76 1148.24 N 1150.41 N .00 .00

-----------------------------------------------------------------------------

Hydraulic Gradeline Ground
Elevation Elevation

•
Link #

1

Terminal
Node #

41 1156.78 1157.39

Loss
Coef.

1. 50
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Link #
Terminal

Node #
Hydraulic Gradeline

Elevation
Ground

Elevation
Loss
Coef.

•

•

NORMAL END OF HYDRA
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APPENDIX E

CHANNEL HYDRAULIC ANALYSES
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j:\sanc\design\drn\calcs\w_sta.xls

West Channel
HEC-RAS Construcion

River Sta CL & PGL

59+93.00 12+40.82-----
58+96.50 13+37.32
58+00.00 14+33.82----- -
57+29.33 15+04.49._-----

56+58.66 15+75.16
55+88.00 16+45.82

--- --
54+74.00 17+59.82

~-- ---
54+14.00 18+19.82
52+99.00 19+34.82

----
52+81.00 19+52.82

- - --
45+07.00 27+26.82---- ---
44+89.00 27+44.82--- ----
43+64.00 28+69.82
43+04.00 29+29.82

----
41+79.00 30+54.82
40+89.50 31+44.32-- - ----
40+00.00 32+33.82----
39+00.00 33+33.82

- -- --
38+00.00 34+33.82

- --
37+00.00 35+33.82
36+00.00 36+33.82

- - ---
35+00.00 37+33.82

----- --
34+00.00 38+33.82
33+00.00 39+33.82

- --
32+00.00 40+33.82
30+00.00 42+33.82- -
28+00.00 44+33.81
27+52.95 44+80.86
27+38.81 44+95.00
26+00.00 46+33.81
24+00.00 48+33.81
22+00.00 50+33.81-- - -
20+00.00 52+33.81

- ------
18+35.33 53+98.48

- - - ~ -
17+72.05 54+61.77 -
17+16.05 55+17.77
16+50.05 55+83.77

- --
15+94.05 56+39.77

- -
15+31.00 57+02.82
14+00.00 58+33.82

-- --
12+40.00 59+93.82

- - ---
12+00.00 60+33.82

-
10+39.00 61 +94.82
10+00.00 62+33.82

sta conversion
8/10/99

3:16PM
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HEC-RAS Plan: santan River: e chan Reach: E. Collect. Chan
-·-·-·-ReaCii-'-'·'T-R"iver'Sff'T--QTOtaI- ··-Mln·chEf "'W:~D~iev--- -'-C'FreebOari( 'Fl":FreebOafd'''CrifW:S:''-=e:G:"Eiev E.G. Slope ~-VerCtiiil~'FlowArea~~opWidlii

(cfs) (tt) (tI). (tI) .. (tI) . . (tt) .... (tI) (MI) (fils) . (sq II) I, (II)
- 938.00 '1166.441173.49 -- 1.45 - ~--7:19 ~'-1173.91 0.000476 5.24 - 178.86 39.70 0441

938.00 1166.18 1173,39 1.29 7.03 1173.79 0.000427 5.04 186.15 40.40 0.41
938.00 1165.98 1173.32 1.16 6.90 1173.70 0.000395 4.90 191.58" 40.94 . - 0.40

938.00 1165.80 117326 1.98 6.76 1173.61 0.000369 4.77 196.57 41:46 0.39

975.00 1165.58 1173.18 1.90 6.64 1173.54 6.000369 4.82 202.12 41.95 Cl.39

975.00 1165.38 1173.12 1.76 6.50 1173.46 0.000341 4.68 208.18 42.53' - 037

975.00 1165.16 117307 1.61 6.35 117339 0.000314 - 4.54 214.54 -- 43.12- 0.36
975.00 1164.98 1173.02 1.46 6.20 1173.33 0.000290 4.41 221.18 . 43.73 - 0,35

975.00 1164.80 1172.98 1.80 6.04 1173.26 6:000269 4.29 22736 44.33 033
1011.00 1164.58 1172.92 1.66 4.90 1173.21 0.000266 4.31 234.39 44.92 '0.33

1011.00 1164.48 117290 1.58 4.82 1173.18 0.000256 4.25 238.00 45.24 -0.33

1011.00 1164.43 1172.99 1.44 4.68 1173.13 0.000115 3.10 32649 - 55.76 - 0.23

1011.00 1164.30 1172.83 1.25 2.70 1173.10 6.000241 4.16 243.15 45.66 0.32
1332.00 1164.23 1172,36 1.22 3.59 1168.61 1173.00 6.000565 6.42 207.33 25.50 '0.40

E. Collect. Chan 112200
E:COi'iectcti8n'
E. C~lIect. Chan I' m 1
E. Collect. Chan 11600



a-c-R".-F'reeboard- '--Crit V..r]-:-·- -"-e.G:eiiiV- --E:G:"siOpe-~-'i7;;rChiii- Flow Areil -Top-Width""" Froude# Chi

(It) (tt) ~~.. ~~It~L~ (f1js) (sq It) (It)

0:60
~-~-..,..,.. I--~-~'-~-~ -- -1.39 4.13 1164.32 0.000912 7.31 182.27 40.01

1.39 4.11 1164.14 0.000907 7.30 18258 40.04 0.60
1.34 5.58 116396 0.000885 7.23 184.28 40.22 0.60
1.30 5.54 1163.78 0.000868 7.18 185.59 40.35 0.59
1.27 5.51 1163.60 0.000849 7.12 187.10 40Ko 0.58
1.22 5.46 1163.43 0.000829 7.05 188.81 40.66 0.58
1.37 5.93 1163.26 0.000820

-
7.04 189.24 40.51 0.57

1.48 5.88 1163.10 0.000808 7.01 189.99 40.42 - 0.57
1.60 5.32 116293 0.000766 6.85 194".34 4120 0.56
1.53 5.25 1162.78 0.000739 6.76 19694 41.45 0.55
1.47 5.19 1162.62 0.000711 6.67 - 199.82 41.73 0.54
1.37 5.11 1162.48 0.000684 6.57 202.77 42.05 0.53
1.29 4.03 1159.47 1162.34 0.000653 6.46 206.23 42.38 0.52
1.30 4.04 1159.40 1162,19 0.000721 6.79 206.29 42.35 0.54
1.38 4.10 1159.37 1162,03 0.000827 7.23 203.25 42.05 0.58
1.31 4.05 1161.86 0.000799 7.14 205.89 42.31 0.57
1.41 4.15 1161.68 0.000929 7.65 201.70 41.91 0.61
1.60 4.34 1161.45 0.001134 8.33 193.68 41.14 0.68
2.10 4.96 1161.04 0.001790 9.96 16903 38.72 0.84
1.56 4.57 116067 0.000536 6.28 290.66 54.83 0.48
1.42 4.44 1160,54 0.000504 6.14 29709 55.28 0.47
1.44 4.46 1160.42 0.000591

--
6.65 296.11 55.21 0.51

1.34 3.36 1160.30 0.000558 6.51 302.36 55.63 0.49
1.29 3.31 1160.18 0.000585 6.69 304.89 5581 0.50
1.35 3.37 1160.04 0.000667 7.22 301:91 55.60 0.55
1.26 3.28 1159.90 0.000659 7.11 306.49 55.93 0.54
1.17 3.19 1159.77 0.000630 7.00 311.46 56.28 0.52
1.22 3.24 1159.74 0.000681 7.24 30796 56.06

..
0.54

0.97 2.99 1159.62 0.000364 5.60 398.06 67.09
-

0.41
1.31 3.32 1159.53 0.000705 7.34 304.13 5576 0.55
1.02 0.87 1154.68 115934 0.000276 5.19 429.61 5367 0.32

--

0.75 1.64 1159.08 0.000296 5.28 42:2.80 53.67 - 0.33
1.80 2.32 1158.94 0.000924 8.10 277.64 53.77 0.63
1.47 1.99 1158.75 0.000469 6.15 366.10 65.10 0.46
2.04 2.57 1158.66 0.001066 8.53 263.92 52.80 0.67
2.07 2.59 1158.45 0.001083

_.
8.57 262.42 52.68 0.68

1.11 2.13 1158.23 0.001101 8.63 260.81 52.56 0.68
1.14 2.16 1158.01 0.001125 8.69 258.81 52.41 0.69
1.21 1.73 1157.78 0.001166 8.80 25554 52.16 070
1.29 1.31 1157.53 0.001227 8.97 25695 51.80 0.72
1.43 1.45 1157.27 0.001329 9.23 243.90 51.26 0.75
1.71 1.73 1156.96 0.001570 9.79 229.92 50.15 0.81
2.42 2.44 1154.58 1156.63 0.002473 11.49 19575 47.33 1.00
2.04 2.11 1154.17 0.000103 3.68 611.77 64.74 0.21

1158.65

1157.92

1158.16

1157.53

1157.31

1157.07

1156.84

1156.57

1156.29

115595

115S.47

1154.S8

1153.96

HEC-RAS Plan: santan River: e chan Reach: E. Collect. Chan (Continued)

w.~~ieVJ-~Fr~;p -
1163.49

1163.31

1163.14

1162.98

1162.81

1162.66

1162.49

1162.34

1162.20

1162.07

1161.93

1161.81

1161.69

1161.48

1161.22

1161.07

1160.77

1160.38

1159.50

1160.06

1159.96

1159.74

1159.64

1159.49

1159.23

1159.12

1159.01

1158.93

1159.13

1158.69

1158.92

'~-'-ReaCh-- --River siii-- ---QTotal-- -Mln"etlE!- .
(cfs) (tt)

E. Collect. Chan 8400 1332.00 - 1156.38

E. Collect. Chan 8200 1332.00 1156.18

E. Collect. Chan 8000 1332.00 1155.98

E. Collect. Chan 7800 1332.00 1155.78

E. Collect. Chan 7600 1332.00 1155.58

"E."Collect.~ 7400- 1332.00 1155.38

E. Collect. Chan 7200 1332.00 1155.18

E. Collect. Chan 7000 1332.00 1154.98

E. Coiled. Chan 6600 1332.00 1154.78
E:' Collect. Chan 6600 1332.00 1154.58

E. Collect. Chan 6400 1332,00 1154.38

E. Collect. Chan 6200-- 1332.00 1154.20

E. Collect. Chan 6000 1332.00 1154.00

E, Collect. Chan 5600 1400.00 1153.78

E, Collect. Chan 5600 1470.00 1153.58
f=-::-:,...-=----E. Collect. Chan '5400 1470.00 1153.38

E. Collect. Chan 5200 1542.00 1153.18

E. Coiiect. Chan 5000 1613.00 1152.98

E. Collect. Chan 4741 1684.00 1152.72

E.Coliect.Chan 4640 1825.00 1152.62

E. Collect. Chan 4400 1825.00 1152.401-::----------42"(j()"'"'--'--E. Collect. Chan 1968.00 1152.20

E. Collect. Chan 4000 1968.00 1151.98

E. Collect. Chan 3800 2039.00 1151.78

E. Collect. Chan 3600 2180.00 1151.58

'E:coileci.C~ -3'400-- 2180.00 1151.38

E, Collect. Chan 3200 2180.00 1151.18
~----E. Collect. Chan 3168 2231.00 1151.15

E. Collect. Chan 3118 2231.00 1151.10
1-:=-;:-..----- -3013- 2231.00 1150.99E. Collect. Chan

E. Collect. Chan 2960- 2231.00 1150.90

E. Collect. Chan 2959 ----, Culvert
E. Collect. Chan 2792 2231.00 1150.77
'E:ci;ITect.'"Chan -_.. '2741------' . 2250.00 1150.72

E. Collect. Chan 2651 2250.00 1150.63

E. Collect. Chan 2601 2250.00 1150.58

E. Collect. Chan 2400 2250.00 1150.38
E. coITed."Chan--~200-- 2250.00 1150.18

~~::~~:~
2000 2250.00 1149.98

1806 2250.00 1149.78

E, Collect. Chan 1600 2250.00 1149.58

Uallect. Chan 1400 2250.00 1149.38

E. C~lIect, Chan 1200 2250.00 1149.18

E. Collect. Chan 1062 (, , 2iso.00 1149.00

E. Collect. Chan 1039 2250.00 1142.00
~ ••• ;w.....","':':~I••;w."" •. _.;.;~:...r.,,; ,_.,;..,; •• ~.:~·1l'1iI' ••••.:.:..;.•••••w._



HEC-RAS Plan
····--··-··--Ffe-aet\----·

E. Coiled. Chan 2.54

-R-:FreebOard-rC-iitW-:s:.···--
~ ~ ~

2.04 - -64.77

Froude#Chl

0.21



HEC-RAS Plan: santan River: w chan Reach: W. Collect. Chan

Reach River Sta QTotal Min Ch EI W.S. Elev L. Freeboard R. Freeboard CriIW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
(cts) -_Q!L-1--lttL-__J!tL__ ___(f!L-_ ___-i!'L_,--.!!lL___I--.!!'!.'!L---~1---

(sq ttl (tt)
W. Collect. Chan 1531 750.00 1146.11 1154.12 1.51 1.46 1154.21 0.000068 2.33 321.42 56.88 0.17-W. Collect. Chan 1400 750.00 1145.98 1154.12 1.38 1.36 1154.20 0.000064 2.28 329.02 57.52 0.17-W. Collect. Chan 1200 750.00 1145.77 1154.11 1.19 1.16 1154.18 0.000058 2.20 340.63 58.31 0.16- - --W. Collect. Chan 1039 750.00 1142.00 1154.14 1.86 0.86 1154.16 0.000011 1.22 616.56 64.32 0.07_. .-
W. Collect. Chan 1000 750.00 1142.00 1154.14 1.86 1.86 1154.16 0.000011 1.20 625.83 65.14 0.071.-_--_._------ ____ ---- .-
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DMJM

Siphon Geometry:

Santan Channel -- Phase III
Siphon Analyses

Cell =2 Span =10 Rise - 8

Comp J'(/If
Chkd
Appr==

Sta 0 - 1531 Inv 0 - 1146.11 Box_area - Cell· Span' Rise Box area = 160
b b

Sta f - 1594 Inv f =1144.94 Constants: g - 32.2 n 0.013

Sta e 1650 Inv e - 1132.11
Tailwater Conditions:

Q 750 d 0 - 8.03 V o 2.58
b b

Sta d - 1716 Inv d -1132.13

Full flow hydraulic parameters:

Sta c 1772 Inv c 1145.8
2

Q
hv P

v p
hv P = 0.34

Sta b - 1835 Inv b =1146.97
v p Box area 2·g

Siphon slope lengths (geometry):

Inv f Inv e ~ - Sta e
? 2

Sta f - L I = 57.45

1

? ? 2
Inv e - Inv d - - Sta d - Sta e - L 2 = 66

1 1 2 'Snv c nv d - ta c L 3 = 57.64

L t =181.1 Total siphon length

Siphon Geometry Graphing Definitions:

Box Culvert Wetted Perimeter:

Box Culvert Hydraulic Radius:

Sta 0 Inv 0
b b

Sta f Inv f

Sta e Inv e
Station - Inv "Sta d Inv d

Sta c Inv c

Sta b Inv b

Soffit - Inv - Rise

wp Cell·((2·Span) - (2-Rise» W p = 72

5/4/99 8:06 AM
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DMJM

Energy Equation Calculations:

End of Outlet Transition (Stag):

Santan Channel -- Phase III
Siphon Analyses

Comp~
Chkd
Appr===

2
V o

hV a = 0
o 2 g

hv 0 = 0.1
o

Outfall channel velocity head

HGL 0 - Inv 0 - d 0
o 0 0

EGL 0 - HGL 0 - hv 0
o 0 0

HGL o = 1154.14
o

EGL 0 = 1154.24
o

Initial Guess

Given

d 1 - 5

2 - 2Q Q
2 2

2Lf.01 24·d Iv 0 V o
Inv 0 - d o -

0 1.1 . 0.7· 0
=Inv f- - d I

2·g
-

2·g 2·0 2·00 0
0 =>

dsolve I =find d I dsolvel =9.06 Rise = 8 vsolvel - Q
24·dsolvel

Maximum velocity switch: v f =if vsolve I <v p' v p' vsolve 1

vsolve 1 = 3.45

2
v f

2·g

hv f= 0.34

Outlet Transition Losses:

h 0 - 1.1· '0.7· hv 0 hv f
o

h 0 = 0.18

v p =4.69

Q
d f 24·v f

hv p =0.34

v f= 4.69

d f= 6.67

hv 0 =0.1
o

EGL f - EGL 0 - h 0
o

HGL f - EGL f- hv f

EGL f= 1154.43

HGLf= 1154.09

Siphon Friction Slope Losses:

2 229.I·n ·v p
Sf - 4

r 3 .? 0
- =>

S f= 0.000579

5/4/99 8:06 AM
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DMJM

Siphon Losses (Stat to Stae ):

Santan Channel -- Phase III
Siphon Analyses

Comp 41111
Chkd
Appr==

hfl =LJ,Sf h fI = 0.03

Bend Losses:

hb 1.1· 0.04·hy P hb=0.OJ5

hie -=hfl-hb hie = 0.05

EGL e EGL f hie EGL e = 1154.47

HGL e =- EGL e - hy p HGL e = 1154.13

Siphon Losses (Stae to Stad):

hf2 L2, S f hf2=0.04

hid h f2 h b hid = 0.05

EGL d - EGL e - hid EGL d = 1154.53

HGLd = 1154.19

Siphon Losses (Stad to Sta c):

h f3 = 0.03

EGL c1 EGL d - h f3 EGL c1 = 1154.56

Calculate critical depth at the inlet to the siphon:

d crit

3 --Q--------2

CefrSpan

g
d crit = 3.52

Check friction loss solution for inlet control and backwater effects:

~EGL c EGL c1 Jny c LiEGL c = 8.76

5/4/99 8:06 AM
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DMJM

Initial Guess

Given

Santan Channel -- Phase III
Siphon Analyses

dvar =6 Qvar - Q ~EGLvar ~EGL c

Comp~

Chkd
Appr==

Qvar 2

24·dvar
~EGLvar=dvar - --

2·0:>
df ~EGLvar,Qvar,dvar minerr(dvar)

id
id

.. 60 di id 10 dsolveid df ~EGLvar,Qvar, di id d i max( dsolve) d i = 8.554

10 --------------

dsolve 5

0'--------------
o 2 4 6

di

Check numerical solution:

Qvar 2

24·d i
~EGLvar = 8.76

Real solution switch: d·I

2Qvar

2<rai
if ~EGLvar=d i . -=2-.o-,0,d i

:>

d i = 8.55

Subcritical/supercritical flow condition switch: de if d i> d crit, d i· d crit de = 8.55

v c v c = 4.38

HGL c Inv c . d c

EGL c [nv c - d c hv c

HGL c = 1154.35

EGL c = 1154.65

Inlet is controlled by critical depth if there is no solution for dj

Assume HEC-RAS approach velocity head at the transition inlet:

Therefore, vb=4.36 ftlsec at inlet transition

2
vb

vb 4.36 hv b 2-.0 hv b = 0.3 h· 1.1· 0.4· h c hv bI
:>

EGLbl EGL c - h· EGLbl = 1154.65 EGLbl In b = 7.68I

hi = 1.43-\0 3

d b1 EGL b 1 hv b Inv b dbl=7.39

5/4/99 8:06 AM
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DMJM Santan Channel -- Phase III
Siphon Analyses

Assumed Channel bottom width 8 - 9

Compq,(f'?
Chkd
Appr==='

clehan erit -

3--2Q
I3
g clehan erit = 6

Q
vehan erit =~~-

8 ·clehan erit
vehan erit = 13.9

hVehan erit

2
vehan erit

-~ hVehan erit = 3 cl b2 - clehan erit

2
vehan erit

EGL b2 =Inv b - dehan erit-- -~2~.-o-

'"
EGL b2 = 1155.97

Subcritical/supercritical flow condition switch:

db ifdbj>db2,dbl,db2 db=7.39

EGL b if d b=d b 1, EGL b 1, EGL b2 EGL b = 1154.65 Inlet water-surface elevation

HGL b = 1154.36

1531.0 - - 1154.14 - 1154.24

1594.0 1154.09 1154.43

1650.0 1154.13 1154.47
Station =

1716.0
HGL=

1154.19
EGL=

1154.53

1772.0 1154.35 1154.65

1835.0 1154.36 1154.65

1160 -----------------------

In\' 1150

Soffit

HGL

EGL
1140

1130
1500 1550 1600 1650 1700

Station
1750 1800 1850

5/4/99 8:06 AM
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West Channel
HEC-RAS Construcion

River Sta CL & PGL

59+93.00 12+40.82
--

58+96.50 13+37.32--- --~

58+00.00 14+33.82
57+29.33 15+04.49
56+58.66 15+75.16-
55+88.00 16+45.82
54+74.00 17+59.82
54+14.00 18+19.82
52+99.00 19+34.82
52+81.00 19+52.82
45+07.00 27+26.82
44+89.00 27+44.82
43+64.00 28+69.82

--

43+04.00 29+29.82
41+79.00 30+54.82
40+89.50 31 +44.32
40+00.00 32+33.82
39+00.00 33+33.82
38+00.00 34+33.82
37+00.00 35+33.82
36+00.00 36+33.82
35+00.00 37+33.82
34+00.00 38+33.82--
33+00.00 39+33.82- - -

32+00.00 40+33.82
30+00.00 42+33.82
28+00.00 44+33.81
27+52.95 44+80.86
27+38.81 44+95.00
26+00.00 46+33.81
24+00.00 48+33.81
22+00.00 50+33.81
20+00.00 52+33.81
18+35.33 53+98.48
17+72.05 54+61.77
17+16.05 55+17.77
16+50.05 55+83.77
15+94.05 56+39.77
15+31.00 57+02.82
14+00.00 58+33.82
12+40.00 59+93.82
12+00.00 60+33.82
10+39.00 61 +94.82
10+00.00 62+33.82

sta conversion
8/10/99

3:16 PM



HEC-RAS Plan: w chan River: RIVER-1 Reach: West Channel

Reach River Sta Q Total Min Ch El W.S. Elev L. Freeboard R. Freeboard CritWS. E.G. Elev E.G. Slope Vel Chnl Flow Area Top WIdth Froude# Chi

_,~C!~!.__.._....._..~ftL."._._ ·"_",_iftL".,,._.
(ft)--~=-·.. (~l ..._.. .....~.J~L...". .e .•..~~L.__.... (Mt) _...lfl:'~L_._ . .... ~s_q ..~>._..... .......c....Q9.............

--
..•.... .....~ .....-... _..•. _~ ......._.._ .......~......M_.... _...:-..._.~....... ;............:..............~

West Channel 5993 719.00 1157.60 1162.39 2.01 1.76 1163.48 0.002007 8.40 85.61 27.63 0.84

West Channet""'
1-------

115723 1.95 1.67 0.001939 8.29 86.76 27.885800 719.00 1162.03 1163.09 0.83
West Channel 5588 719.00 1156.80 1161.67 1.85 1.60 1162.68 0.001790 8.04 89,39 28.25 0.80
West Channel 5474 719.00 1156.52 1161.53 1.74 1.49 1162.46 0.001617 7.75 92.74 28.68

..

0.76
West Channel 5414 719.00 1156.40 1161.46 1.68 1.43 116236 0.001550 7.63 94.i3 28.90

..
0.74

52~- 1156.14 1162.12'
- -----

82.43 ----West Channel 719.00 1160.94 1.97 1.66 0.002185 8.72 26.66 0.87
West Channel 5281 719.00 1151.77 1161.44 -3.82 -3.64 1156.38 1161.88 0.000406 - --5.49 160.97 32.88 0.31

Culvert
- - -West Channel 5280

Weist Channel 4507 1150.50 1155.13 1.37 1.39 1155.13 1157.44 . . 0.004636
-

12:22' 58.84 "12:79
-719.00 1.00=-'----_..... 448·9......·....--· 750.00 1150.47 115580 2.30 2.32 1156.65 0.001405 7.40 101.35 30.35 0.71West Channel

West Channel 4364 750.00 1i50.26 1155.67 2.27 2.27 i 156.46 0.001255 7.14 105.04 30.32 -
0.68:..............._---

4304 1150.16 1155.61 2.23 2.23 1156,39 0.001218 7.06 106.19 30.47
--

0.67West Channel 750.00

West Channel 4179 1149.95 1155.48 2.16 2.12 1156.23 0.001158
.. -

6.93 108.27 30:81
-750.00 0.65

=-'------'f-------
1149.66 1155.33 2.01 1.97 1156.02 0.001042 11260 .. -31.38 0.62West Channel 4000 750.00 6.66

w~~t Channel--" 3800-'------' 1149.33 1155.18 1.58 1.52 1155.80 0.000915 6.35 118.13 32.04
_. --

058750.00
-- - -West Channel 3600 750.00 1149.00 1155.05 1.38 1.33 1155.6'1 0.000790 6.01 124.74 32.85 6.54

west Channel 1148.67 1154.94 1.11 1155.45 0.000685 5.70 131.58 33.73
-

0.513400 750.00 1.16

West-Channel '''So-''-- 750.00 1148.30 1154.87 1.15 1.15 1155.30 0.000563 5.31 141.30 34.77 0.46
West Channel 3000 1148.10 1154.77 1.05 1.05 115'5.19 0.000525

- -
5.17 145.07 35.20 0.45750.00

West Channel 2800 750.00 1147.90 1154.69 1.68 1.62 115508 0.000487 5.03 149.18 35.67 OA3
West Channel 2600-- 750.00 1147.70 1154.61 1.56 1.50 1154.98 0.000451 --- 4.88 15'3.55 36:16 0.42
~'----r-2400--- 1147.54 1154.54 1.36 1154.89

_.-
36.67West Channel 750.00 1.43 0.000420 4.76 157.71 0.40

1154.47 1154.80 0.000386
----

37.20 0,39West Channel 2200 750.00 1147.34 1.30 1.23 4.61 162.67""----._---- ...._..-----
1154.71

-----
4.44 168.99 37:86 0.37West Channel 1968 750.00 1147.10 1154.40 1.13 1.08 0.000349

Wes) Channel 1835 750.00 1146.96 115435 i.05 1.00 1154.66 0.000357 - 4.47 167.76 37.86 037
~.:-.._-_. _......._.......-

1154.36 -0.49 1154.63
----

W 183.92 "3431
-

0.25West Channel 1772 750.00 1145.80 -0.23 1149.21 0.000249
...'.".~ ........'•..• .ww......, ,_~ .._ ... ,_, ................_...-'"-0.- --- -- - -- - - ..
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• • •
HEC-RAS Plan: SOC River: Santan South Reach: Sanlan South

Reach I <RiverStli1< Q Total···· ... MirrChlEi0-W.s. Elev L. Freeboard .Fl~· TCilfW:S:- E.G.Elev

jL_l~:¥.~.L •• LJ!!i) .(m) •.•.• ... __JIJ.1L..___ •(ml ··········lml .........1.1121...... _
24.49 349.14 351.14 1.46 1.46 351.23 0.000289 1.27 19.26 13.78 0.34

...._-_.... --_ .._-_ .....- _..__..._-_.,._._-~ - --_.--~--_._~-- ----_.----- -- ---~---- ----_._-------- ....----. i· ..__._- .._------ -----_.-
24.49 349.10 351.13 1.38 1.38 351.21 0.000276 1.25 19.56 13.84 0.34

---------_._------,-" "---,--_.---- ...__._--_._.- --' ...__._- ._..._---_._.
-----~~-

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

24.49 349.06 351.12 1.31 1.29 351.19 0.000260 1.22 20.00 14.01 0.33
_.__.._..... _... -_._--- - -"---'----"--'- ._------------- - _____' 0'_-___'- ----_.._'-_.- .._._ .....__ .__._-_..- ......._ ..._._,.._--

---~~

24.49 349.02 351.11 1.23 1.21 351.18 0.000247 1.20 20_37 14.09 0.32
...._-- -- ._-- ..-- ------------_.---- ---_ ..-----------~---- .._.__ .._--~- .--._---_._---- ----_._-----_. ... _._-,,_._---_. ..... _._--

--~~-- -----
24.49 348.98 351.10 1.16 1.13 351.17 0.000233 1.18 20.82 14.24 0.31

-------- ---- --------_ ..---- .._-~---_ .._---_. -_._._------ ~--~- ---~~-._--~ - ---_.__ ._---
24.49 348.94 351.09 1.08 1.04 351.15 0.000221 1.15 21.23 14.35 0.30
---- _._--- .._...-. __ .__._.- ----_._-_._. -_.---- _ .. ------ . -------------- .---_.- _._.__._- ._-_._ .._---_.._-.- --------- ------_.._--_.._- ._._._-----_...._-- ----_.__._._-- -_._---_..

24.49 348.90 351.08 1.00 0.96 351.14 0.000209 1.13 21.63 14.44 0.30
----~---------_._~ ----~_._.--

.._._ .. _--_..---_._._.__.._- --_._._._-_.-1--.-----... --------~._----- -~----~----------_.- ---_._._--

24.49 348.86 351.07 0.92 0.88 351.13 0.0001'97 1.11 22.15 14.61 0.29. __._.---,.._ ..__.. _-- -----_._----_.--- -- ------- - --- _._- ---- ----~--_._- ---_.. _----- _.._._-.__._-_._..._- ----_.__.._._----- _.__ ...._--- ---_..__ .__._--
----~--

~~~._-

24.49 348.82 351.06 0.85 0.79 351.12 0.000186 1.09 22.57 14.70 0.28
_._---------- ----~._---------- ._--_._ .._----_ .. -. __. _._ .._... _.._._---- -_._--- ----------- ------_._------ - ---------------~--- -----_ .•._- ------------ --------

24.49 348.78 351.05 0.77 0.71 351.11 0.000180 1.07 22.87 14.78 0.27----_._--- _.._._ ...._-- ._-_._-- -------------- i-----.-....... --. --_._-------~----
_.._-----_. - _._--- ---.__.---_.._- -------_._- -----~_._---~

24.49 348.74 351.04 0.69 0.62 351.10 0.000166 1.04 23.56 14.98 0.26
._----~--- ---------~---_.-

._-- -_._-_._ ..._- _o_____~~__ --_._------ ._------------- ..~-~_._-- ---_._-_.._--- ._--_._._--
._--~--

~~:~~ 348.70 351.04 0.61 0.53 351.09 0.000156 1.01 24.14 15.18 0.26--_.__......._-_._.- --_._-----------_.- -_.__._._----_..._- --_. - ----_... __._- ---~_._-- --~- .. --~~-

24.49 348.66 351.03 0.53 0.45 351.08 0.000148 1.00 24.58 15.26 0.25
~-_._-~- ------- ----- _._-_.... __._-_._. -_.__.- ... --- -_.._-_.- - ---------~- ------------ ---'-'--' --._---_._- _..__.-._._--- -_..._..._. __ .._-- _._..._---

~-~------

24.49 348.62 351.03 0.45 0.36 351.07 0.000140 ---~.~ 25.06 15.37 0.24_..-.... __...._.•._._---- _._._._-----_. .-- -_.._._-_.._---_._- _.__._-----
----~---~-----

_.
-~~-----

24.49 348.58 351.02 0.37 0.27 351.07 0.000132 0.96 25.55 15.48 0.24
._~-----

_._---- --_._.. -_.- _.---- -",-~.-
.-----~---

._.._..__.__._-_.._._.- .... _..__._._---- ----.-- ---------- ------ -~~_._- ----_.-
24.49 348.54 351.01 0.29 0.19 351.06 0.000124 0.94 26.18 15.68 0.23_._--- ._------ --~._... _-_._. - _.~_.- ----- ---------- -_.--_._--_ ..__._- _._----_._--- -------_.- ~------

--_._~-

-~-----~---

24.49 348.50 351.01 0.20 0.10 351.05 0.000117 0.91 26.79 15.87 0.22---_.- -----------_._---- -_ ..._-- ._-_... _- ..------------- --~-----_.---_.. ..-._----_..__.- ._--_...- _._--~-- --------- -
24.49 348.46 351.00 0.13 0.01 351.05 0.000111 0.90 27.30 15.97 0.22--- -_..._._. __.__... _.--- -- -_.--- -- .~-..__ ._- _..._--_._---_.._-- ------------~. __. ---------_._.~~~._~- f--------------- -----~-~-~---~--------
24.49 348.42 351.00 0.04 -0.08 351.04 0.000103 0.88 28.01 18.32 0.21_.--------._.__ ..-- .._._ .._.-

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

24.49 ___ 348.37 351.00 0.24 -0.13 351.03 0.000095 0.86 28.87 18.41 0.20.- .._.._.. _- _.- --- .~--_.---_. _._... __ ...__. .- ... _._--_. -----_.. _- --------_.--- _._-_._-------
--~~-----~~~-----

24.49 348.36 351.00 0.23 -0.14 ..._--~~~,Q~ 0.000076I-- __ ...Q:~l! 31.58 19.44 0.18--- -------_._._-- .- -------.--_._- --_.__._--- -_._~- ._-~~-------- ~~_._----

24.49 348.36 351.00 0.23 -0.14 351.03 0.000063 0.72 34.18 20.44 0.17.. _. -. -_. __ ._-- .. ~.- --~-_._._-.----- . _._._----~- ------ ---"'--_._--_ ..__.- .. _._ .._-_..._ .._._-- ._--_.__..._-_ ... ._--_.__._- ._----_.._-._-- ~~~- ----_._._---
24.49 348.36 351.00 0.23 -0.14 351.03 0.000052 0.67 36.80 21.45 0.15._--_._ ....._.._- -_.._- - ...- ..__ ._.- ---------- - ------------- -_._~--~-- ~_.._----- -_._ ...._-_.- ._-~-

~--_._.__._-
24.49 348.35 351.01 0.22 -0.15 351.03 0.000044 0.62 39.48 22.46 0.14_..._-_.--. -.~ -._-- .... -.- ..... - .._------- . __ ._---- _._.~-.-_ .•._._- .- ~_.- -._-----_._ ...._..._._.- - ...._.- ......__.._---- .._-----~--- -_.. _._._ ...._._--- ------_ ..__.~-- ~_._ ..._-~.-

24.49 348.35 351.00 0.22 ·0.15 351.03 0.000051 0.65 37.77 22.47 0.15--_.-- _...._.._------- - -~._---- _._--_..._._- ._--
-~--

._._--._-- -_....._.- .._.._-_...__._- -----_._------- --_.._--~- . ------ .~~~- -------
24.49 348.35 351.00 0.22 -0.15 351.02 0.000061 0.69 35.90 22.47 0.16---_._-------._-- .. _. ._-- - --_._.- - .. _.._._------_.._-- -~----_.__. ---_..--..- _._-_._- ---------- -----_._----- -------- --- ~~-

24.49 348.34 351.00 0.21 -0.16 351.02 0.000074 0.73 33.96 22.47 0.18--_.._----- ------_.. -. __._._-- ---------- ~.-......_.--.- -_..._--- ._- ._..._--_._-~------ --~_._._._. ------._-- ---~---._-_._._._~

~----

24.49 348.34 350.99 0.22 -0.15 351.02 0.000089 0.77 32.07 22.45 0.20_... - -- ~---_.- ------ _..._---- _..- ---~-_.- ~-----_._- _._----~---~ .--------- -~~~------- .._---------
24.49 348.33 350.99 0.21 -0.16 351.02 0.000107 0.81 30.40 22.48 0.21--_..__._.._-- ._- _._--_.-----_._--- . -~--~--

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

24.49 348.33 350.99 0.21 -0.15 351.02 0.000091 ._-_.~ 29.38 18.47 0.20
._-~------'- --_._------_._-...._-_._-------- -..-+-_._--_._....._-_.-- .-

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

24.49 348.33 350.97 0.23 ·0.14 351.02 0.000097 0.94 26.31 16.07 0.22---- -_._-_.~----_. --_.._--_. -_._-+--------- ~--_._-_.-~~--~c---------- ._-----~
~-

24.49 348.32 350.95 0.24 -0.14 351.01 0.000130 f---- 1.08 22.83 13.47 0.24_._ ......~---~--_.._.._- ._.._.~--------- --~~-- ~~---- -------C--'~~-'-- ~--~ -----_._--- ~-~-

24.49 348.32 350.92 0.27 -0.11 351.01 0.000166 f----....!:~ 19.44 11.07 0.27-_._---r- -._ .. ------ -~--_.----_._.- ...._--_.~---_._---- -_._--- . __.~--
~---- .._--

24.49 348.32 350.87 0.32 -0.06 351.00 0.0002~~ 1.54 16.04 8.63 0.31-_.._--~~.._--_._----- _....~.._--------
--~~---

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

24.49 348.32 350.84 -0.12 -0.12 349.51 350.99 0.000864 1.70 14.39 0.34.._- _. __._-- --_._._-_ ..._-
-~---------------- .- ---_._--~~------------ ---------- ~~~- ~--~--_.__._.- ._--_ .. _._---

-~---~

24.49 348.28 350.80 -0.12 -0.12 349.47 350.94 0.000862 1.70 14.39 0.34------ ... _----_._ .._--- ---------- .....__ ..._--_ .._._- -------_..._. -_..._-- ----_.._--~._~-~ _._-------_ . ----_ .._--- ._----_.
~---~-

24.49 348.24 350.75 -0.11 -0.11 349.43 350.90 0.000862 1.70 14.39 0.34
~-~---1---.--.-------.- --------- ..- _._.__._.._._.._._..- -_._-- --_._--- --------- ._._..- -_._ ..- ---_.__._-- _._---_ .._--- ---_.-_.- ---_._._- _._-~--_.-

----~

24.49 348.20 350.71 -0.11 -0.11 349.39 350.86 0.000862 1.70 14.39 0.34._._______ --0_- ---_..._---_._- -----.- - -------~_... . ._..__ ._...._._------
~----------------~-------~-------_.- ._-..- ._._..._.- - .__._---- ..._ ·_..__ .0. ______.- ---._--_.._..._ .._- -_.._--

24.49 348.16 350.67 -0.11 -0.11 349.35 350.81 0.000862 1.70 14.39 0.34
------~---~- --_ ..._.----._-_ ...- ---------- .- -~--- -----._---_._- ..__....._----- -_. . .._--_...__.._--- .. -- -------------~-- -------------_.__ ._-

----~-~- ~~~

24.49 348.12 350.62 -0.10 -0.10 349.31 350.77 0.000862 1.70 14.39 0.34
~---- -_ ...... _" ..._- -~.__..--- .__._._- -_..._---~----_._--_._-------------_.- ----------- ---.--_..._-----_ .._.. -----_ ..._--- ~~~----

24.49 348.08 350.58 -0.10 -0.10 349.27 350.73 0.000859 1.70 14.41 0.34_.- _. -_._---_.._._ .._-
~--_._---- .._._---- -_. '."'- -_._- -+- -_._,.---_._._._---_.- --_._---~ -_._-

-"---'-'--'---~
--_.._..._._-~.- -_.__._----- -~~---

24.49 348.04 350.54 -0.10 -0.10 349.23 350.69 0.000859 1.70 14.41 0.34._. __._--~-- -_....----- -- ___.__ 0___ - _____ ---_._._---- ~----_._--.-
..-._--_._-

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

-----_.~

24.49 348.00 350.50 ·0.09 -0.09 349.19 350.64 0.000859 1.70 14.41 0.34
-~~- _... _----------- ~-_.._---.--- ..__.-- ....__.__._---~ -_._---...- -- -~_._--- _.._._-- - - --------- ._~-- -- _..._-_._---~-- --------

24.49 347.96 350.45 -0.09 -0.09 349.15 350.60 0.000862 1.70 14.39 0.34
----~----

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

24.49 .___ ~_:~!l~ 350.41 -0.09 -0.09 349.11 350.56 ___ Q:.00~892 1.70 14.39 0.34-_._.-_._- _._------_..__.-_ .._.- -_._-------~_ ..._...- ---_._------ -~-



• • •
Santan. .nuth_Rea~h:-Santao SnuthLContinuedL..- ---
Clotal MinChEI W;S.Elev L. Freeboard R. FreebOard .. CritW.S; E.G. Elev E.G.l;llopEl VelChnl Flow Area lQpIJIIjdth

._(~~L__ (ml _~___J.I!!) __....___ L __Jr.n.I ____ _. __.J@____ ._.._._3r.n.L._. ___@.L. __ _...._{rivl!!L .L ...!~~L"':"' .. .._...__.(~g!..2 ~:Lli!!L ___
24.49 347.88 350.37 ·0.09 -0.09 349.07 350.51 0.000862 1.70 14.39 0.34

--~----._~ ~--~-"------'--'~ ----... -_....-,_._------- ..-------- _.--- ..._---_ .._- ---_._-- ---------_ ..__.- ._----_.._----_. ------ .._----
24.49 347.84 350.32 -0.08 -0.08 349.03 350.47 0.000862 1.70 14.39 0.34

., .._----_._---",-_. --- ..._-.------.----- -_._- - ------- ._------ -------,--_ ..._---1····-·· .---- .---,----- ._----------
24.49 347.80 350.28 -0.08 -0.08 348.99 350.43 0.000862 1.70 14.39 0.35

-----_._- -- -- ---- - -- --- ------ -----.----_.,-- ._---_..._..._....._. ----_...----- -_._-_._._---_.- ~_._ .._._..._._-,--- ..... _ .._._- ---_..__._--- -----_._---
24.49 347.76 350.24 -0.08 -0.08 348.95 350.38 0.000861 1.70 14.41 0.34_._-, .... - --- --- -----'-'---.----'--._. ..- ...'.'-.----_._ ....'----_._-- ----------... -----_._--- -_._-_._-_ ..__.._--- ._... _._._"..__...- .._._- -_... _..._._----- ---_._--_._---
24.49 347.72 350.20 -0.07 -0.07 348.92 350.35 0.000859 1.70 14.41 0.35
_._--~ _..- ---- ._--_.-----.----_.. .. _._..._._~._---_ ...

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

24.49 347.69 350.16 -0.07 -0.07 348.88 350.31 0.000862 1.70 14.39 0.35
· ._-_._._~--_.-

--~--- --------- ---_.._----_._._--- _._._-------- -_.. __.. __.--_ .._------ ..._._._--- -------- ----_.._._.-. __._--- ---- ----_._-- -----_.._--
24.49 347.66 350.13 -0.07 -0.07 348.85 350.28 0.000862 1.70 14.39 0.35

---~-------
· _._----_._-_._....- ._----~._--- ..---- ---_._-----~ -'- ------_..--- ----------- ._----------------- -- .~---~~._---- -------

24.49 347.62 350.09 -0.07 -0.07 348.82 350.24 0.000867 1.71 14.36 0.35
.._._---_.

-._--~-----
"'....._..---_ .._..- _._....._... _--_._._- -------_._------ -~--_._._._---._------ -_._-_...._-- - ..._._----~-~- ---_.-

24.49 __ ~4~.~~ 350.06 -0.07 -0.07 348.78 350.20 0.000862 1.70 14.39 0.35.__._..._---_._._-
---~-_.- ----.----_. - ._---------_.._-. _._._.__._--.- _.__.__..__._..- ----_._._- .._--_._....._---_..._._- ._.__ ..- ._-_._._._.. _.. _. __._---_. ------_._ ...-

24.49 347.56 350.02 -0.06 -0.06 348.75 350.17 0.000861 1.70 14.41 0.35-_._---- -_.- -_.-.._-_.- ·--_._.._-- ---- ---_._._---_._---- _._----_._- ---_. ----- .....__._- -- ---_.._--_._ .._-- .._.__.__._-_._--_. _..._--_. _.._------ --_._~-------_.-
24.49 347.56 350.03 1.43 1.43 350.16 0.000423 1.59 15.39 6.23 0.32---_ ..__._---- ---_.- ----------- ._--_.. _-- .__ .... _.. .. _---_.~._----- ------------- ------------- ------_.- --_._---- --------- -------- _._-----
24.49 347.55 350.03 1.34 1.34 350.15 0.000371 1.56 15.71 1-____7.53 0.34

----- _..__.. _._--_._- _._-----_.- --- -------------------- ----_.._._-_..._- ---_.-----_.__._..- _._._--_._-_._-- -------_._- ----_._._ .._- ... __._---- -
24.49 347.55 350.03 1.25 1.25 350.15 0.000336 1.49 16.47 9.02 0.35_._- -_._------- -- -_ .._---_._.... _- --_.__ ..- .... __ ..... _--_. --------_.- ------------_... -_.----_._..__... -_ .._..- ._----_._- --'-'-'--'--"-- _.._-------- -------
24.49 347.55 350.04 1.15 1.15 350.14 0.000321 1.42 17.27 10.58 0.35--- -......_--_._-- ------- -----_._-_._-_... _..- _.._.._- --_.__._.__._------- _._-- -_._-- -_._-
32.56 347.55 349.91 1.18 1.18 350.11 0.000698 1.96 16.64 11.78 0.53--_._--- ----- - -- ----_._----- _._-----_._-_. ---_.- -------- _.._----- . ._... _._-_.__ .. _._. -_._---------_. -----------f--.----- f------ ._-------
32.56 347.54 349.91 1.18 1.18 350.10 0.000703 1.96 16.59 11.76 0.53-----_._._- --- ----_._.- _._._._._-_...__.- - _.- ----_.--- ------~._----- --- --_._--_._-_.- .__._--_ .....- ._---_._._._._._-- ------ -~-----~.- -----_._- ---_. ------
32.56 347.53 349.90 1.18 . _____..!:1~ 350.10 0.000689 1.95 16.73 11.84 0.52

,~-~-,--
_.. _- ---------------._-- ----_._-- .__.__......_--_.- --_.._--,-- _.__._.__._._--- ._.- ._--------- ----------_.._~

32.56 347.53 349.94 1.15 1.15 350.08 ~Cl.Q0600 1.67 19.46 15.92 0.48-..-._..--~-- ~ .._....._-_.. _.._--_.----- .._-----_ .._._.- ..... _. -_._-_._-_. ._----_._--.- -'- ---~---~--- -----_.- ----------- -----------
32.56 347.52 349.96 1.11 1.11 350.06 0.000390 1.47 22.21 16.03 0.40._----_._._----- ._-_._-_..._._-_._- _. __ ._---- ------------- -------~-----_.. _..- -------_._---- ------ --.--------- --------------_.- --------- ---_._-_._.-
32.56 347.52 349.97 1.10 1.10 350.06 0.000268 1.31 24.91 16.11 0.34..--_.... _. - _.._._----- ----------- ------ _.__._-------- ----_.-.__.. ._._._.._---_ ..._- .._---- _.__ .__._---_..- ....._-_._------

-~-~- -----_._--
32.56 347.51 349.98 1.09 1.08 350.05 0.000195 1.19 27.45 16.17 0.29_._._-_.._-_ .._- -_._--_.- --_._------ _.__._._---- ---- --_.------_ .. _.- _._-_._.._._-_.._._- -----_.- ---------- ----- ---_._-- _.---_._-_.._-- -_._----
32.56 347.51 349.96 1.10 1.10 350.05 0.000252 1.31 24.77 15.10 0.33-._--_.__._-_... ._._-- -_._-----_.- ..__._--_._.._... _ ... -- ..__._-----_._- ._- ---_._.__._--- . -------- ,-----._--- ---_..- -_. __..__._- ----- ~-~~.. _---_.
32.56 347.50 349.93 1.12 1.12 350.04 0.000334 1.47 22.14 14.03 0.37._-_._----- ---- ..- ._.._--_ .. ._-.-.._------- - _.- ----_...._...-.._..._---- --------_.- ----_..._---- -_.__ ._._-_._._- ---_.._-- _._------- -.-._-~_.- ----------
32.56 347.50 349.89 1.16 1.16 350.04 0.000480 1.69 19.22 12.87 0.44_._-_.__ ._._ ..__..-- ._--------- ---_._-----_.

---~-----f----.-.---~-------- ._.._----- _.._._-_.__ .._-- ---- -------
32.56 347.50 349.82 ___________1:~ 1.22 350.03 0.000762 2.02 16.10 11.60 0.55-_._. _.. _.__.--_._. --_._--_.--- _._--,,-------- .-._--------- ------- -------_._-_._-
32.56 347.46 349.78 1.07 1.07 -----~~~~1-_ 0.OOO7~~ 2.02 16.13 11.63 0.55._--_._----_. --_._-- ---~ -_..__.- -_._-_ ..._---_._ ...- -- -----_.__ .. -_._.__..__. -_ ..__ .._--------- _._--_._~...- ._----- ----
32.56 347.42 349.74 0.92 0.91 349.95 0.000765 2.03 16.07 11.57 0.55_. __._---- --- -- .-------_..--_.._- -_._.__._._---_. --------_._-_._._--- ._----~~-- -_._-- --------- ------_. ._----_.- '--
32.56 347.38 349.71 0.75 0.75 349.92 0.000758 2.02 16.12 f-____11.6~ 0.55-----_ .._.- .- -_.".. " -_._----- .----_._._-_.--_. --------,-----_._-r-.--.-.--~--------- --_._._.~.-._---- -_..--_._----- .._...._._._---- --_.__.-

32.56 347.34 349.67 0.59 0.59 349.88 0.000776 2.03 16.01 11.61 0.55._------ ----_ ......_.._. --- ---------- .__._----_. _..._.. _.._ .. _- -_._----_._. -_._--_. -_._--_._.- ------- ---_.- --.-._._._- ------ ------
32.56 347.30 349.63 0.44 0.44 349.84 0.000748 2.01 16.22 11.66 0.54--------- . ----_._.._--- ---_._ .. _._.__.- ----------------.-- --_._.__._.._----- ------- ._------_.- ------ ...._------ ------------1---._-----_._--
32.56 347.26 349.59 0.28 0.28 349.80 0.000751 2.01 16.17 11.60 0.54

------~---
_..-. -_._.-_._.-.. _-_.- ._--------- ---"---_.....__._--_. .----- .. __._-_.__.- _._---- ---'-'-'- --------_. ..._._----~1------ -_._-----

32.56 347.22 349.56 0.12 0.12 349.76 0.000746 2.01 16.22 11.62 0.54----_._--_.- ----_.- ._---_..._.-1----.------ _..- ......._.. -_...__._.- _._-----_. ------- -------- -_.-_.__._-_.-------
32.56 347.19 349.52 -0.04 -0.04 349.73 0.000723 2.00 16.47 18.66 0.54.. _-_.__._.__._--_. - _._.._._._---- ----_.--._----_._--_._--- ._------- ..._--_ .._....~--_. .._-_._-- ----------- ----------- ------_._._----- -_._~------ ---_.-
32.56 347.15 349.49 -0.04 -0.05 349.69 _ ..2.:9_~~~~ 1.99 16.56 19.05 0.53._..._---- -------- f-----.--.------- ._._---=.:.:...:-1----.__.. -. __._---_.- _..._---- -------- -------- -------
32.56 347.11 349.46 -0.04 -0.04 349.66 0.000717 1.99 16.55 19.41 0.53-------- _ ..~--_ ..__._-_.- ---_.. _._._ .. - -------------_.--- _._._._._------- ---_._.-----_... ._--_..- ------- ------------ -------- ------- -------
32.56 347.07 349.42 -0.05 -0.05 349.62 0.000706 1.98 16.67 19.90 0.53.._---_.~ --_..- .._-_.- .._---- ---_ .._----_.-- ._.-_.__._-.- -------._-- ._-- .._--_.._-- ~--_.-
32.56 347.03 349.39 -0.06 -0.06 349.59~00069~ 1.97 16.82 19.90 0.53--_.- -------_.- -------- -_.__ .._------ -------- 1---.._-- .._----- ------ -----_._----------
32.56 347.00 349.36 -0.06 -0.07 349.55 0.000685 1.96 16.91 19.90 0.52--------- --_._~- ._---_._---- --_._--------_.- --_...._-_.- ----------------- --_ .._----_.-
32.56 346.96 349.32 -0.06 -0.06 349.52 0.000683 1.96 16.93 19.90 0.52.._---_.- ---_._---_.- ----_.._-- --------- ._ .._.. __ .__. ------------- ---_._-._--_. -----_ .. _.__._- ------ -------------- -----.-.-._._-- --- --------

--~~~ 346.92 _._-~~~ -0.07 -0.07 ----_._-- 349.49 0.000667 1.95 17.12 19.90 0.52-----_.__._- --_.._... _--- - -----_._.__._- f-.------------- _._._--- ._ ...~------ ------------ _.._-_....._-- -------
32:~-_._~~:~ 349.26 -0.08 -0.08 349.45 0.000653 1.93 17.30 19.90 0.51---------_.._._-_.- ----_..._-----~ ----_ ...._....__. 1-....__......._--

._.~----- ---_._---------
32.~~ 346.85 349.23 -0.08 -0.09 349.42 0.000645 1.93 17.38 19.90 0.51f--------..----. ---_._--_._- -----_._-_._._----- --_.._---------------- -~-~-----~------ ------_._- . _._._._~---- ------------
32.56 346.81 349.20 -0.09 -0.09 349.39 0.000638 1.92 17.48 19.90 0.51--- f----.---.-.--. _._._-- -------_.-_...-.-..._--_._..

~---~-
._.~--_ ......_-_ ... _.. I··· -_.._--~_.- --_._- ------ --- -_.. _. __.__..._.. ----_.-._--- ------------

32.56 346.77 349.17 -0.10 -0.10 349.36 0.000618 1.90 17.73 19.90 0.50--1---"-'_."- ..._.__._-~--_. -----_._-_._------ ..._-- .- _. ------_._--_._.- ------_._-_.._._._- ._." _._---_.. _._..._._-- f-.. ._---_._---_.
------~-----

32.56 346.77 349.21 _______ ~0:1.4 _ -0.14 349.34 0.000372 ,-... 1.57 .... 21.61 21.20 0.39--_._--------- --_...._.- _._---_......._--- - ----------_._._---- --_.__ ._._.-



• • •
FJEC:RAS_.E'Jao.:..s.oc_RiVJ;:lD..5.antan..South-.Rea.t;;h;.-Santan1South.JConunlue.dL----~~~_·~--··--1--·---··_·'1·-----··-·. 1--"-'-.~-'~'---'-. ---.

Reach I.River Sta I . a Total I Min Ch EI I W.S. Elev L. Freeboard R. Freeboard. I . Crit W.S. E.G. Elev . E.G. Slope . Vel Chnl. I. Flow Area.. !TQIlWidth I Froude # Chi

.__._.J!!1.~s..L_._... __ .!'!1L.___._ ....3r:n1.. ._. JmlIliL___{~s..) J':'l?L-.t-c'--C--':""L"----.F"---..-~ ..-.._".-
f-:S:'o-a+n"';ta--Il-;'S--ou"'t-'-h-+1""0"';2""1.""~6"';·· ,""----1 ... ~:~~ 346.?~ 349.24 ..-o.!8:Q.l,!!___ . ~4!!:3:3 .Q.OOO~~~ !.~~ .. 2!5:~ ~:15_0 O.3~
Santa" South 1020 32.56 346.76 349.25 -0.19 -0.19 349.32 0.000173 1.16 29.21 23.90 0.28

- --- -_..... ----- ._------ .~._-- ..- -~_ ..._".- --~._-----_.-_.- _. .---'---'-" _._--~-- ---_.._.__..,_.. _---
Santa" South 1019." 32.56 346.76 349.24 -0.18 -0.t9 349.32 0.000220 1.25 27.23 23.90 0.31
SantanSouth 1018." "-32.56---346.75'---'3-49.22 ... -0.17·----:0.17 ---349.32 ·----0.000284 - -- -1.35 ---25~i4 -------23,90 ------0.35
$iihlan South 101'~ ---32.56 346.75- 349.20~0.15 -0.15----349.31---- 0:000387-- -1.48- -23,01----- 23~90 --------0.40
Sablan South 101 :\. -32.56 ·'--346.74349:18 ..... :0.14-----=0:14----- . --349.31 ---0.000540----·-1.6320.81---"'23.90·- --O~46
Siintan South 101<\ •••••. ------32.56·- 346:74349.12 '--:0:08 .··--~0.08 ------- -349.30---0.000889 -----1.90--17.68 --------23.90 ------0:58

Sl\ritanSouth 1011< .•...• __.~~-=j~j~ 346:73 349.00 -. 0.76 ·~~~~=.="O~76 348.t2 -. ---349.27 =....Jl:QQ()608 -- - ---2.2814.28 _-_"==ll,~~ _======:Q.48
Sanian South 1005 Culvert
~~':I.§Q.'!!.h_J!QQQ .J__ :32._~6 346.70 348.781.___ .. !21J_!:2!J_ ... 3.,'1.8.10 349.10 0.000780 2.49 13.05 6.28 0.55
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09:37 SRP SOUTHSIDE WRTER ENGINEER

• w C P M

8.03 BY-PASS FACILITIES
EXHIBIT 1

OS/29/86

DESIGN AND CONSTRUCTION REQUIREMENTS

1. Requests for by-pass facilities shall be submitted to the SRP
Project Leader for processing and must include: (l) a sketch
showing the location, cross-section and profile of the proposed
facility, and (2) all hydraulic calculations conforming to the
following criteria. All documents must be stamped by an Arizona
Registered Civil~ngineer.

Minimum bottom width shall be 2.0 feet.

Mannings "n P for graded dirt by-pass ditches shall be
0.030 and 0.022 for corrugated metal pipe.
. .
Maximum velocity shall oe'3.0 FPS for open ditches.

Side slopes shall be no steeper than 0.75:1 or flatter
than 1.5:1.

Minimum berm height shall be 1.0 foot above calculated
water surface. Top width of berm shall be 1.0 foot
minimum with minimum slope of .1.25:1.

Where the bypass ditch may be subjected to vehicular
traffic, the minimum berm height on the traffic side
shall be 1.0 foot above the adjacent ground or as
specified in ~en, whichever is higher.

a.

b.

c.

d.

•• e •

f.

g. The capacity shall be as shown of SRP plans unless the
customer obtains authorization from the Area Watermaster
for an alternate design capacity (Exhibit 2) •

2. Acquisition of all right-of-way required is the responsibility of
the customer.

3. The following construction specifications are to be made part of
the construction plans

a. Construct ditch to the cross-section and grade or corruqated
metal pipe to alignment and grade established and staked by
the licen.see I s engineer.

E,;-o"' ••• " ...:.,-_. Prepared By:

Keviewed By: 8.03
3 of 6



•
09:37 SRP SOUTHSIDE WATER ENGINEER ~ 93372620

w C P M

8.03 BY-PASS FACILITIES

NO. 179

OS/29/86

~02

..J

f.•

b. Ditch sides and bottom shall be smoothly cut and all loose
material cleaned out.

c. Dirt berms shall be built as necessary to provide a minim~
freeboard of one foot above the designed water surface
elevation.

d. If the designed water surface elevations for a by-pass ditch
are above the existing ground elevations along the proposed
ditch aliqnment, then the existing surface must be cleaned of
all vegetation and foreign matter, and scarified a minimum of
six inches deep prior to the installation of the dirt berms
(c) •

e. Safety berm6, a ~n~mum 1.0 foot above adjacent ground shall
be constructed where bypass ditch may be subjected to
vehicular traffic •

Soil for berms shall be sufficiently wetted to bring it to
within 2% of optimum moisture content.

g. All fill material, except that placed for constructing safety
berms only shall be placed at plus or minus 2% of op~imum
mois~ure content in maximum 8 inch lifts and compacted to a
minimum of 95\ of maximum Proctor density in accordance with
ASTM 0698 •

• Prepared By:

Reviewed By:

Approved By:

8.03
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09:37 SRP SOUTHSIDE W~TER ENGINEER ~ 93372620 NO. 179 [;103

w C P M

~ 8.03 BY·PASS FACILITIES

OS/29/86

•

4. Additional Requirements

a. The Licensee agrees to maintain the by-pass ditch in a safe
and operable oondition as determined by SRP. SRP reserves the
right to perform any emergency maintenance needed at full cost
to the Licensee.

b. Any cuts in existing permanent open ditch banks will be
filled, compacted and concrete lined to SRP specifications at
the conclusion of the by-pass ditch use, unless otherwise
approved by SRP •

~.-:.' Prepared By:

Reviewed :5y:

Approved By:
8.03
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•
09:37 SRP SOUTHSIDE WATER ENGINEER ~ 93372620

w C P M

8.03 BY-PASS FACILITIES

EXHIBIT 2

NO. 179

OS/29/86

Gl04

ALTERNATE CAPACITY AUTHORIZATION FILE NO:_-------

Project Name _

Coordinate Location ------------------
The alternate capacity of __ is approved for the by-pass

to ----

•
facility located from -------to ------

for the period from __

... ...
\

.. ;

Approved by SRP Area Watermaster (date)

/

~'z- .- - ... !([1't d7• Prepar'ea By:
I I

Reviewed By:

10!-:~
8.03

Approved By: 6 of 6
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Temporary SRP Drain Realignment
Worksheet for Trapezoidal Channel

• Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

c:\haestad\fmw\santan.fm2
Gila Drain
Trapezoidal Channel
Manning's Formula
Channel Depth

•

•

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.000517 ft/ft
1.000000 H : V
1.000000 H : V

12.00 ft
100.00 cfs

3.28 ft
50.15 ft2
21.28 ft
18.56 ft

1.25 ft
0.013763 ft/ft
1.99 ft/s
0.06 ft
3.34 ft
0.21

04/30/99
09:32:14 AM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Temporary SRP Drain Realignment
Cross Section for Trapezoidal Channel

• Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

c:\haestad\fmw\santan.fm2
Gila Drain
Trapezoidal Channel
Manning's Formula
Channel Depth

•

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.000517 ft/ft
3.28 ft
1.000000 H : V
1.000000 H : V

12.00 ft
100.00 cfs

•

12.00 ft
.1

3.28 ft

~~
H 2.0
NTS

04/30/99
09:32:24 AM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Temporary SRP Lateral Realignment
Worksheet for Trapezoidal Channel

• Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

c:\haestad\fmw\santan.fm2
SRP Lateral @ Kyrene
Trapezoidal Channel
Manning's Formula
Channel Depth

•

•

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.003089 ft/ft
1.000000 H : V
1.000000 H : V
2.00 ft
7.50 cfs

1.13 ft
3.53 ft2
5.19 ft
4.25 ft
0.67 ft
0.019803 ft/ft
2.13 ft/s
0.07 ft
1.20 ft
0.41

05/10/99
08:32:15 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Temporary SRP Lateral Realignment
Cross Section for Trapezoidal Channel

• Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

c:\haestad\fmw\santan.fm2
SRP Lateral @ Kyrene
Trapezoidal Channel
Manning's Formula
Channel Depth

•

•

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.003089 ft/ft
1.13 ft
1.000000 H : V
1.000000 H : V

2.00 ft
7.50 cfs

I.
2.00 ft

.1
~~

H 2.0
NTS

05/10/99
08:32:22 AM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Temporary SRP Lateral Realignment
Worksheet for Trapezoidal Channel

• Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

c:\haestad\fmw\santan.fm2
SRP Lateral @ McClintock
Trapezoidal Channel
Manning's Formula
Channel Depth

•

•

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.000918 ft/ft
1.000000 H : V
1.000000 H : V
2.00 ft

12.50 cfs

2.01 ft
8.07 ft2
7.69 ft
6.02 ft
0.91 ft
0.018841 ft/ft
1.55 ft/s
0.04 ft
2.05 ft
0.24

05/10/99
07:54:25 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Temporary SRP Lateral Realignment
Cross Section for Trapezoidal Channel

• Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

c:\haestad\fmw\santan.fm2
SRP Lateral @ McClintock
Trapezoidal Channel
Manning's Formula
Channel Depth

•

•

Mannings Coefficient
Channel Slope
Depth
Left Side Slope

Right Side Slope
Bottom Width
Discharge

0.030
0.000918 ft/ft
2.01 ft
1.000000 H : V

1.000000 H : V

2.00 ft
12.50 cfs

I.
2.00 ft ~~

H 2.0
NTS

05/10/99
07:54:30 AM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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•
Spillway Channel Outlet

Worksheet for Rectangular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

c:\haestad\fmw\santanc3.fm2
Santan Phase 3 - Basin Flow at Sill
Rectangular Channel
Manning's Formula
Channel Depth

•

•

Mannings Coefficient
Channel Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.015
0.010000 ftIft

500.00 ft
1,377.00 cfs

0.46 ft
232.13 ft2
500.93 ft
500.00 ft

0.62 ft
0.003862 ftIft
5.93 ftIs
0.55 ft
1.01 ft
1.53

06/30/99
02:33:23 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
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Spillway Channel Outlet

Worksheet for Rectangular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

c:\haestad\fmw\santanc3.fm2
Santan Phase 3 - Rock Flow prior to TW
Rectangular Channel
Manning's Formula
Channel Depth

•

•

Mannings Coefficient
Channel Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.015
0.074000 ftlft

1,000.00 ft
1,377.00 cfs

0.17 ft
167.92 ft2

1,000.34 ft
1,000.00 ft

0.39 ft
0.004495 ftlft
8.20 ftls
1.05 ft
1.21 ft
3.53

06/30/99
01:44:04 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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Spillway Channel Outlet

Worksheet for Rectangular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

c:\haestad\fmw\santanc3.fm2
Santan Phase 3 - Steep Rock prior to TW
Rectangular Channel
Manning's Formula
Channel Depth

•

•

Mannings Coefficient
Channel Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.040
0.074000 ftlft

1,000.00 ft
1,377.00 cfs

0.30 ft
302.51 ft2

1,000.61 ft
1,000.00 ft

0.39 ft
0.031968 ftlft
4.55 ftls
0.32 ft
0.62 ft
1.46

06/30/99
02:14:23 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



•
Spillway Channel Outlet

Worksheet for Rectangular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

c:\haestad\fmw\santanc3.fm2
Santan Phase 3 - Flat Rock prior to TW
Rectangular Channel
Manning's Formula
Channel Depth

•

•

Input Data
Mannings Coefficient
Channel Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.040
0.003000 ftIft

1,000.00 ft
1,377.00 cfs

0.79 ft
791.66 ft2

1,001.58 ft
1,000.00 ft

0.39 ft
0.031968 ftIft
1.74 ftIs
0.05 ft
0.84 ft
0.34

06/30/99
02:13:57 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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•
Spillway Channel

Worksheet for Rectangular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

c:\haestad\fmw\santanc3.fm2
Santan Phase 3 - Pond Spillway
Rectangular Channel
Manning's Formula
Channel Depth

•

•

Input Data
Mannings Coefficient
Channel Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.015
0.500000 ftlft

1,000.00 ft
2,027.00 cis

0.12 ft
119.38 ft2

1,000.24 ft
1,000.00 ft

0.50 ft
0.004127 ftlft

16.98 ftls
4.48 ft
4.60 ft
8.66

06/25/99
11:13:39AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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•
Forebay Outlet to Equilibrium Basin
Worksheet for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

c:\haestad\fmw\santanc3.fm2
Santan 3 - Channel Dive prior to TW
Trapezoidal Channel
Manning's Formula
Channel Depth

•

Input Data
Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.016
0.006670 ftlft
3.000000 H : V
3.000000 H : V
8.00 ft

296.30 cfs

2.14 ft
30.77 ft2
21.51 ft
20.81 ft

2.55 ft
0.003266 ftlft
9.63 ftls
1.44 ft
3.58 ft
1.40

07/08/99
11:17:34AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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This Schematic is included in the Final Drainage Report,
Phase 1 and Phase 2, S'antall Channel Project, AUOT
Contract No. 97-16, May 1998 for refereJ1(:t~ only. Tlu,
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