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1.0 Introduction

1.1 PURPOSE OF REPORT

This final drainage report has been prepared as part of the final design for the Squaw
Peak Highway, SR 51, Segment 4. The intent of this report is to document the
assumptions and methodologies used to develop both the off-site and on-site hydrology
and to design the hydraulic appurtenances for the project. Design criteria and data
presented in this report have been established for use in the development of the final
drainage system design.
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Completion of Section 3 will result in the south termini for this project as follows:

2.0 Site Description

• Shea Boulevard 78" storm drain from the west reconstructed to discharge through
a 7'x5' concrete box culvert into the proposed linear detention channel along the
west side of SR 51.

2.1 PROJECT LOCATION AND DESCRIPTION

The Squaw Peak Highway, SR 51, is located in Maricopa County, in the City of Phoenix
as shown in Figure 1. This project will result in the construction of two miles of SR 51
from the nearly completed Section 3 just south of Shea Boulevard north to Thunderbird
Road.

2

This segment of the Squaw Peak Highway will consist of six travel lanes, three in each
direction, ten-foot outside shoulders, eight-foot median shoulders and a 46-foot median
separating the two directions of travel. The future installation of HOV lanes will be
designed into this project by using a 46-foot wide median and by constructing the bridges
on the highway to handle four travel lanes in each direction. In a south to north direction,
the highway profile will transition from a depressed to an elevated roadway between
Cactus Road and Sweetwater Avenue. Bridges will be constructed over the highway at
Cholla and Cactus, and highway bridges will be constructed over Sweetwater,
Thunderbird Ramp B and Thunderbird Road. For drainage purposes, the shoulder slope
will be 0.04'/ft within the depressed section and 0.02'/ft within the elevated section, and
a 6-inch curb height will be maintained on the low side. The shoulder slope will transition
to 0.02'/ft through the ramp tapers. Depictions of the roadway typical sections are
contained in Appendix B.

• SR 51 mainline paved to Station 206+00, approximately 1000 feet south of Shea
Boulevard.

• Shea Boulevard Ramps A and B paved, but one catch basin missing on Ramp B,
Station 7+67.

• Shea Boulevard Ramps C and D paved for approximately 275 feet north of the
ramp termini.

• Shea Boulevard paved and the Shea Boulevard bridge completed.

DSIPINIPLJIUI·T02IDRAINRPT.S51

Bridges and street approaches will be constructed to accommodate existing local street
improvements. At the Cactus Road interchange, the street will consist of three travel
lanes and two left turn lanes in each direction, and at the Thunderbird Road interchange,
the street will consist of two travel lanes in each direction and two westbound left turn
lanes. Cholla and Sweetwater will accommodate two-way traffic, one travel lane and a
parking lane in each direction. Furthermore, outside bike lanes will be marked on both
Sweetwater Avenue and Thunderbird Road.
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The land slopes across the highway alignment in a northeasterly to easterly direction at
a rate of 0.0067 feet per foot. Along the highway alignment in a south to north direction
the land drops from about 1420 feet MSL to 1405 feet MSL.

2.4 FUTURE DEVELOPMENT

The remaining small vacant land parcels will be developed in the near future, but they
should not significantly affect the existing runoff characteristics.

City of Phoenix major storm drains currently flow easterly across the highway alignment
within Shea Boulevard, Cactus Road, Sweetwater Avenue, and Thunderbird Road. Both
Shea Boulevard and Cactus Road have 78-inch storm drains, and both Sweetwater
Avenue and Thunderbird Road have 60-inch storm drains.

2.3 PRESENT DEVELOPMENT

Except for the steeper slopes on the mountains to the west and scattered small vacant
land parcels, the majority of the watershed affecting this project has been developed with
residential housing. Strip commercial development has occurred along some of the major
streets, such as 32nd Street.

4

2.2 TOPOGRAPHIC FEATURES AND EXISTING DRAINAGE FEATURES

The proposed project crosses the Indian Bend Watershed near its western divide, which
is located within the mountains at an approximate distance of two miles to the west. Off·
site runoff currently flows within east-west streets, City of Phoenix storm drains, and as
overland flow easterly across the proposed Squaw Peak Highway alignment and into the
Indian Bend Wash. Indian Bend Wash flows southeasterly across the Squaw Peak
Highway at Thunderbird Road towards the City of Scottsdale and eventually discharges
into the Salt River.

DSlPMlIPLJIUI·T02IDRAINRPT.S51
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3.0 Drainage Design Development

The major off-site hydrology contained in these reports was used for the design of the off
site drainage facilities.

3.2 DRAINAGE DESIGN DEVELOPED BY MICHAEL BAKER, JR., INC

Michael Baker, Jr., Inc. has developed the off-site hydrology and completed preliminary
designs for both the off-site drainage system and the on-site storm drainage system.
Drainage designs completed by Michael Baker, Jr., Inc. are contained in documents as
follows:

BRW performed the on-site hydrology necessary to determine the location and size of
inlet facilities for the roadway runoff. Drainage systems designed include the SR 51
storm drain system, the Cactus Road Pump Station, the linear detention channel along
the west side of SR 51, the Sweetwater Avenue drainage channel, the Emile Zola'
drainage channel, and the Indian Bend Wash channel including box culverts from
Thunderbird Road southeasterly to 40th s.treet.

5

• Preliminary Plans: Squaw Peak Highway, Shea Boulevard to Thunderbird Road,
RAM-600-2-514, 051 1 MA 009, February 1994.

• Off-Site Hydrology Report: "Final Hydrology Report, Squaw Peak Highway,"
Contract 87-40, November 1988.

• Drainage Study: "Section 4 Drainage Study, Squaw Peak Highway," Contract 87
40, January 1991.

• Drainage Report: "Concept Drainage Report, Squaw Peak Highway Section 4,"
April 5, 1993.

3.1 DISCUSSION

Development of the drainage design for this project required the review and evaluation
of preliminary drainage designs performed by Michael Baker, Jr., Inc. forthe Squaw Peak
Highway. In addition, the drainage designs developed by Entranco Engineers Inc. for the
Section 3 project to the south were evaluated for coordination with this project. Further
discussions on the drainage design for this project are contained in this Section under the
headings of Drainage Design Developed by Michael Baker, Jr., Inc.; Drainage Design
Developed by BRW, Inc.; Coordination with the City of Phoenix; and Coordination with
Adjacent Design Sections.

3.3 DRAINAGE DESIGN DEVELOPED BY BRW, INC.

The general overall preliminary drainage concept will be maintained in the BRW final
drainage design for construction documents. Based on the layout of existing streets and
the flow paths, BRW has determined locations for the off-site inlet facilities along the west
side of the highway. SRW still needs to perform the local hydrology necessary to
determine the size of these off-site inlet facilities.

DSlPMlJPLJAJI·T02IDRAINRPT.S51
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• A Ramp B catch basin and some SR 51 catch basins will need to be installed
south of Shea Boulevard with the Section 4 project.

3.4 COORDINATION WITH THE CITY OF PHOENIX

Coordination with the City of Phoenix is occurring on the following facilities:

• SR 51 on-site runoff drains north through a 48-inch storm drain into a temporary
retention basin located just south of Shea Boulevard within the future SR 51
roadway. The Section 4 project will extend this storm drain north to the Cactus
Road Pump Station.

3.5 COORDINATION WITH ADJACENT DESIGN SECTIONS

Drainage design for Section 4 of the Squaw Peak Highway will require coordination with
the consultants on two adjacent design segments. These consultants and their respective
design sections are:

SR51 , Northern Avenue
to Shea Boulevard
SR 51, Thunderbird Road to Bell Road

Oescription

6

3

5

Design
Section

• Linear Detention Channel, Shea Boulevard to Sweetwater Avenue.

• Sweetwater Avenue Channel including box culverts.

• 84-inch storm drain siphon at Cactus Road (existing storm drain is 78-inches).

• Indian Bend Wash, 40th Street to Thunderbird Road.

• 36-inch nuisance flow pipe within Indian Bend Wash, Sweetwater Avenue to
Thunderbird Road

• Emile Zola concrete box culvert.

• Shea Boulevard 78" storm drain from the west reconstructed to discharge through
a 7'x5' concrete box culvert into a temporary detention facility located just north of
Shea Boulevard within the future SR 51 roadway. Temporary drainage of the
detention facility consists of a 36"/48" outfall pipe to the Shea Boulevard existing
78" storm drain east of SR 51. Runoffs exceeding the capacity of the outfall pipe

Entranco Engineers, Inc.

Consultant

HDR, Inc.

DSlPMlIPLJIUI·T02IDRAINRPT.S51

Section 3 - Entranco Engineers, Inc.: SR 51 south of Shea Boulevard including Shea
Ramps A and B are currently under construction and will be completed in the near future.
Shea Boulevard and the Shea Bridge has recently been let to contract and is now under

_construction. Coordination has already begun with Entranco regarding interface
requirements at Shea Boulevard. Drainage facilities that interface with the Section 4
project are:
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will discharge to the north through a concrete lined spillway. The Section 4 project
will remove the temporary facilities and drain the 7'x5' box culvert outflow into a
linear detention channel, which will be constructed along the west side of SR 51
from Shea Boulevard to Sweetwater Avenue.

Section 5 - HDR, Inc.: Indian Bend Wash crosses Thunderbird Road and SR 51 at the
interface between the Section 4 and Section 5 projects. BRW proposes a long box
culvert under both Thunderbird Road and SR 51. North of Thunderbird Road, the box
culvert will split into two separate boxes, a four barrel box will cross under SR 51 to
capture runoff within Indian Bend Wash and a one barrel box will remain on the east side
for extension to the north with the Section 5 project. Coordination on the design and
placement of this facility has begun with HDR. HDR is currently restudying the HEC-1
hydrologic model for the drainage basins north of Thunderbird Road. It is anticipated that
the modelled peak runoffs at Thunderbird will decrease resulting in smaller culvert sizes
at Thunderbird Road as well as downstream within Indian Bend Wash at Sweetwater
Avenue and at 36th Street.
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The selected catch basins are:

4.0 On-Site Drainage

Along city streets, grate catch basins will be used for storm drains that connect to the
SR 51 storm drain and curb-opening catch basins will be used for connections to local
storm drains. Every effort has been made to keep the local street drainage out of the SR
51 storm drain system.

• ADOT Catch Basin Type 4, Drawing C-15.30
• ADOT Catch Basin Type 4, Drawing C-15.80
• ADOT Catch Basin Type 4, Drawing C-15.91
• ADOT Catch Basin Type 4, Drawing C-15.92

8

4.2 FACILITY SELECTION

Preliminary evaluations reveal that runoff from the pavements of SR 51, the Shea
Boulevard Ramps, the Cactus Road Ramps, and a portion of the Thunderbird Road
Ramps as well as runoff from the cut slopes for SR 51 will flow to a SR 51 low point near
Cactus Road. Near that point a pump station will pump the water to an off-site drainage
channel called the "Linear Detention Channel". Storm water interception for this storm
drain system will be accomplished with freeway type catch basins, such as grate and
slotted drain combination for both rolled curb and gutter and half barrier sections, and with
grate catch basins in the median and other locations as necessary. Slotted drain lengths
will be selected in 2-foot increments. Curb-opening catch basins will not be allowed to
drain to the pump station.

SR 51 will be Initially constructed with a 46-foot depressed median, which will be drained
with median drains at intervals of approximately 1000 feet. The future construction of
HOV lanes will result in completely paving the median area. The additional inside paved
area will slope toward the outside of the roadway increasing the drainage area and the
peak runoffs to the outside catch basins. Therefore, the outside catch basins were sized
to capture the future runoff peaks that will be produced by an impervious median.

DSlPMlIPLJIUI·T02IDRAINRPT.S51

4.1 DISCUSSION

The on-site drainage system shown on the drainage plans contained in Appendix A will
.drain all areas within the highway right-of-way to the appropriate off-site drainage facility.
This system is comprised of pavement catch basins that will maintain storm water
encroachment on the roadway below acceptable limits. The majority of the on-site
drainage will be drained by a storm drain system to the Cactus Road Pump Station, which
will pump the runoff into an off-site linear detention channel located parallel and west of
SR 51. Where SR 51 is in a fill section, embankment down-drains will be installed to
drain directly into off-site drainage channels.
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The selected catch basins are:

A depressed roadway is any roadway whose ultimate ponded depth (assuming no
outflow at the sag) is 29 inches or more.

• ADOT Catch Basin Type 3, Drawing C-15.20
• ADOT Catch Basin Type 4, Drawing C-15.30

50-Year Runoff: One full right travel lane encroachment and no left travel lane
encroachment for roadways with more than one lane in each direction. No lane
encroachment for one-lane roadways.

10 years and 50 years
10 minutes
4.56 inches/hr. max.
6.18 inches/hr. max.
Paved areas = 0.95, unpaved area = 0.70

9

Design storm
Time of concentration
Rainfall intensity (10 yr.)
Rainfall intensity (50 yr.)
Runoff Coefficients

Local Roadways: Replace the existing drainage system in kind using the local
government design criteria except that in a sump situation, the above design runoff
and allowable spread criteria should control. If bypass flow would drain into the
depressed SR 51, then the a local street system shall be sized to capture the 50
year runoff event.

10-Year Runoff: One-half of the right travel lane encroachment and no left travel
lane encroachment for roadways with more than one lane in each direction. No
lane encroachment for one-lane roadways.

• Allowable Pavement Flooding

Allowable ponding depth should not exceed the height of the curb for the 10-year
runoff.

4.3 PAVEMENT AND EMBANKMENT DRAINAGE

The rational method was employed to determine the peak runoffs from pavement and
embankment areas. Parameters used were:

4.4 INLET/CATCH BASIN SPACING DESIGN

Catch basin spacing and pavement spread calculations were determined by employing
the Hydraulic Engineering Circular No. 12, Drainage of Highway Pavements, FHWA,
March 1984. The actual calculations were completed by a computer program obtained
from McTrans Center for Microcomputers in Transportation, University of Florida,
Gainesville, Florida. Design parameters used to design and locate the catch basins are:

DSlPMlIPLlIUI·T02IDRAINRPT.S51
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• Curb-Opening Catch Basins

• Catch Basin Capture Ratios

Curb-opening catch basins will not be drained to the Cactus Road Pump Station.

• Minimum Velocity

Inlet Capture Ratio

Sump On-Grade

80 80
50 50
50 67

50/50 50/67

10

Type

Curb-opening
Grate inlets
Slotted drain
Slotted drain/Grate inlets

Desirable - 3 fps flowing full
Absolute - 2 fps flowing full

• Grates

Catch basin grates on local streets, cross roads and ramp termini will be bicycle
and motorcycle safe.

The selected locations for the new catch basins were based on roadway profiles, catch
basin spacing required to maintain water spread on the pavement below maximum
allowable, near superelevation crossover points to minimize sheet flow across the
pavement, at gore ends to prevent storm water runoff from flowing out and across the
main line or ramp pavements, and at the low point in sag areas.

Catch basin sizes were based on a 1O-year storm event for non-depressed roadways and
the 50-year storm event for depressed roadways. SR 51 catch basins on both the
elevated and depressed sections were sized to capture the 50-year runoff event. Since
bypass flow within the elevated section would drain into the depressed section, its
drainage system also needed to be sized for the 50-year runoff event.

4.5 STORM SEWER DESIGN

Storm sewer pipe sizes and the hydraulic grade line were determined with a computer
program. STORMCAD FOR WINDOWS is a computer program that designs and
analyzes any new and existing storm sewer system for non-uniform flow, and the
hydraulic grade line (HGL). STORMCAD FOR WINDOWS is a registered trademark of
Haestad Methods, Inc., 37 Brookside Road, Waterbury, Connecticut, 06708. The storm
sewer design was based on the criteria contained in ADOT's Draft Roadway Design
Guidelines Manual dated May 11, 1994. These are:

OSIPMlJPIJIUI·T02IDRAINRPT.S51

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



• Pipe Material and Roughness

• Minimum Pipe Size

Trunk Lines - 24 inches
Laterals - 24 inches, except 18" where conflicts preclude the use of 24 inch pipe

Pipe material was selected based on the requirements of Section 607.5, ADOT'S
Draft Roadway Design Guidelines Manual, May 11, 1994. Manning's lin" values
used for the selected pipe materials are:

Manning's lin"

0.012
0.014
0.012
0.022

11

Pipe Material

Concrete Pipe
Cast-in-Place Concrete
Plastic Pipe, Smooth
Plastic Pipe, Corrugated

• Pipe Size Design

4.6 BRIDGE DRAINAGE

Catch basins will not be installed in the bridge decks to reduce roadway maintenance
problems. Instead, catch basins will be installed in the roadway just off the bridge ends.
Since the mainline roadway will have curb and gutter and some of the bridges were rather
short, it was not necessary to install catch basins at the very end of all bridges.

Pipe size selection will be based on full flow with a 10-year storm event for non
depressed roadways and full flow with the 50-year storm event for depressed
roadways. The hydraulic grade line will be set 1-foot below the top of grate for the
selected design storm frequency.

4.7 CACTUS ROAD PUMP STATION

From 2000 feet south of 32nd Street to 1000 feet north of Cactus Road, a storm drain
trunk will capture on-site runoff and convey it to a pump station to be located 1100 feet
south of Cactus Road. Approximately 11,000 linear feet of the highway on-site drainage
will be pumped by the Cactus Road Pump Station into the linear detention channel along
the west side of the highway.

The pumps will be sized to handle the 50-year, 24-hour runoff event. The runoff
hydrograph for the Cactus Road Pump Station, developed using the HEC-1 model, has
a peak flow rate of 284.6 cfs and an approximate runoff volume of 18 acre-feet.
Hydrographs for the 2-year, 24-hour and 50-year, 24-hour runoff events are contained in
Appendix H.

The design of the pump station is contained in a separate design document prepared by
Aztec Engineering entitled, "Engineering Design Memorandum, Cactus Road Storm Water
Pump Station, SR 51-Squaw Peak Highway," and dated August 7, 1995.

DSlPMlIPUIUI·To2IDRAINRPT.S51
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5.0 Off-Site Drainage

5.2 HYDROLOGY

The off-site hydrology for both Indian Bend Wash and the linear detention channel were
developed and pUblished by Michael Baker, Jr., Inc. in a drainage report entitled "Concept
Drainage Report, Squaw Peak Highway Section 4," April 5, 1993. The 1DO-year runoff
peaks are listed with the Hec-2 Model in Appendix I for the Indian Bend Wash channel
and the discharge of the linear detention channel is listed with the HEC-2 Model in
Appendix J for the Sweetwater Channel.

5.1 DISCUSSION

Designing the off-site drainage facilities will require coordination with HDR, Inc., who has
the Squaw Peak Section 5 to the north of this project, and with the City of Phoenix for
changes to their existing drainage facilities that will be severed by the alignment. Off-site
runoff from the west will be collected along the west side of SR 51 by a linear detention
channel located between Shea Boulevard and Sweetwater Avenue and by a smaller
drainage channel located between Sweetwater Avenue and Thunderbird Road.

The design of the linear detention channel was developed with a HEC-1 model. Since
BRW changed the configuration of the linear detention channel while maintaining the
same or greater storage volume, the original preliminary design will still function. In fact
initial HEC-1 model runs with revised stage-storage curves show little to no change in
peak discharges. Due to possible further changes in the linear detention channel system,
the HEC-1 model has not been finalized for this report. Preliminary investigations indicate
that it may be possible to lower the dike located just south of the Larkspur Drive. This
would allow installing smaller low flow pipes, which in turn would allow installing a gravity

12

Off-site runoff will be conveyed across the highway at five locations; an 84-inch siphon
in Cactus Road, a box culvert along the north side of Sweetwater Avenue, a box culvert
along the Emile Zola alignment, an existing 50-inch storm drain in Thunderbird Road, and
a box culvert under both Thunderbird Road and SR 51 to the north of Thunderbird Road.
All of these crossings, except the 84-inch Cactus Road Siphon, will be constructed to
directly discharge into Indian Bend Wash. The existing 78-inch pipe within Cactus Road,
energy losses require an 84-inch siphon, already discharges into Indian Bend Wash just
south of 40th Street. In order to daylight these discharge points, the Indian Bend Wash
gradient will need to be lowered from Thunderbird Road downstream to the 40th Street
low flow crossing.

5.3 LINEAR DETENTION CHANNEL

The linear detention channel, to be located along the west side of the Squaw Peak
Highway between Shea Boulevard and Sweetwater Avenue, will consist of five storage
basins created by four check dams and the Sweetwater Avenue box culvert. These
storage basins and check dams are designed to mitigate the off-site peak runoffs before
they reach Indian Bend Wash. To allow maintenance vehicles access to the channel as
well as unimpeded travel along the channel, all check dams and drops were designed
with 10:1 maximum slopes along the channel alignment.

DSJPMlIPIJIUI·T02IDRAINRPT.S51
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flow sanitary sewer through the dike instead of a siphon. The modified HEC-1 model will
be included in an addendum to this drainage report.

As previously stated, five culverts under SR 51 will discharge off-site flows into Indian
Bend Wash. The required discharge profiles for these culvert make it necessary to
reconstruct Indian Bend Wash to a lower profile from 40th Street north to the crossing at
Thunderbird Road. These proposed channel changes will result in containing the 100
year floodplain within the Indian Bend Wash open space corridor.

The linear detention channel including check dams and box culverts is shown on the
plans contained in Appendix A. Check dams consisting of spillway structures and low
flow pipes will be located south of the Desert Cove Avenue Alignment, south of Cholla
Street, south of Cactus Road, and south of Larkspur Drive alignment. Check dams will
be 14-foot high with two 24-inch outlet pipes south of Desert Cove, 10-foot high with two
24-inch outlet pipes south of Cholla Street, 9-foot high with four 36-inch outlet pipes south
of Cactus Road, and 9.5-foot high with eight 48-inch outlet pipes south of Larkspur Drive.

13

INDIAN BEND WASH

40th Street to 36th Street: Install a naturally grassed channel that consists of a
low-flow trapezoidal channel and a high-flow "bench" excavation along the north
side of the wash corridor. The low-flow channel will have a bottom width of 40
feet,4:1 side slopes and a minimum depth of 3 feet. A variable bottom width and
8:1 side slope will comprise the bench excavation. As the channel approaches the
36th Street crossing, the low flow channel bottom will widen to 78 feet in order to
match the proposed box culvert opening.

36th Street Crossing: The current low flow crossing will be replaced with a 6
barrel 12'x8'x66' concrete box culvert in order to lower the Indian bend Wash
channel profile.

35th Street Crossing: The street will be closed to the public and reconstructed as
a driveway for access from Sweetwater Avenue to the City of Phoenix Water
Maintenance office located north of the wash. It will be reconstructed as a low
flow crossing with a paved surface. This driveway is necessary to eliminate the
need for daily access from the north, which would result in maintenance vehicles
driving through residential neighborhoods.

•

•

5.4

The drainage system recommended by the "Concept Drainage Report, Squaw Peak
Highway-Section 4" has been slightly modified. Instead of splitting the off-site wash flow
north of Thunderbird into 1/3 for a box along the west side of SR 51 and 2/3's for a box
along the east side of SR 51, the west box has been eliminated and all flow will be
conveyed by a larger box along the east side. This reduces the need for a large channel
along the west side of SR 51 and it also reduces the required box culvert size along the
Emile Zola alignment. From 40th Street to north of Thunderbird Road, proposed Indian
Bend Wash improvements are as follows:
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The Initial Drainage Report stated that a detention basin with 10.3 acre-feet of storage
would be installed just south of Thunderbird Road and east of the Indian Bend Wash
channel. Subsequent evaluations discussed at a 26 June 1995 ADOT/COP coordination
meeting resulted in the decision to eliminate the proposed detention basin. The meeting
results are summarized as follows:
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36th Street to Sweetwater Avenue: A trapezoidal flow channel without an
overbank bench area will be constructed with a bottom width that varies from 78
feet at the upstream face of the 36th Street box culvert to 166 feet at the
confluence with the Sweetwater Avenue Channel to 54 feet at the downstream
face of the existing Sweetwater Avenue box culvert. Because of the high
velocities within this area, it is recommended that the channel be concrete Iineer
or11aid6ned with 1-foot tRrcl<son-cemem' ------.------.----------------------------.---.-.><

Sweetwater Avenue Crossing: The existing 4 barrel 10'x8'x72' concrete box
culvert is half filled with soil to provide cover for the existing 36" nuisance flow
storm drain that passes through one of its barrels and to match the existing
channel grade. To increase the capacity of this box, it will be cleaned out, the
channel flow line will be excavated to the box culvert flow line and the 36" pipe will
be relocated. Furthermore, a 10'x8' barrel will be added to the west side of the
existing box to eliminate the need for the Thunderbird Road detention basin.

Sweetwater Avenue to the Emile Zola Channel Confluence: Install a naturally
grassed channel that consists of a trapezoidal channel with a bottom width of 50
feet, 4:1 side slopes and a slightly raised embankment on both sides of the
channel to minimize flooding risk to properties along both the east and west side
of Indian Bend Wash. This embankment needs to be a minimum of 1-foot above
the 1OO-year water surface elevation, which will result in the construction of a berm
just upstream of the Sweetwater box culvert. The top of berm will have an
elevation of 1397.8, which is approximately 1.3 feet above the centerline elevation
of Sweetwater Avenue. The berm will tie into the concrete box parapet, which
has an elevation of 1398.8.

The embankments need to be of sufficient height to prevent the flows proceeding
along Indian Bend Wash from leaving the channel upstream of Sweetwater
Avenue.

Emile Zola Channel Confluence to Thunderbird Road: Install a naturally grassed
channel that consists of a trapezoidal channel with a bottom width of 50 feet and
side slopes of 4:1.

Thunderbird Road/SR 51 Crossing: Install a 5 barrel concrete box culvert under
Thunderbird with four barrels crossing under SR 51 to the west side of SR 51 and
one barrel continuing up the east side of SR 51. The four western barrels will be
12'x6' and the single eastern barrel will be 10'x6'. The Thunderbird box culvert
including the single 10'x6' will be completely constructed under Thunderbird Road
with this project. Then the Section 5 design consultant will extend the single 10'x6'
box culvert north within their project without disrupting Thunderbird Road· traffic.

THUNDERBIRD DETENTION BASIN

•

•
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• The proposed detention basin would cost $550,000 while an additional barrel at
the Sweetwater culvert would cost $50,000 and produce lower upstream water
surface elevations. Therefore, it was concluded that the detention basin would be
eliminated and a barrel added to the Sweetwater culvert.

• The proposed detention basin would lower the 100-year peak runoff from 2794 cfs
to 2414 cfs, a 13.6 percent decrease, which would result in an approximate 0.5
feet drop in water surface elevation between Sweetwater Avenue and Thunderbird
Road.

• Peak 100-year discharges previously accepted for the Indian Bend Wash channel
did not included the effects of a Thunderbird Detention Basin. Therefore, it was
concluded that eliminating the detention basin would not change any previously
published and accepted hydrology.

The selected alternative will consist of a triple 12'x8' concrete box culvert, a 600 feet long
trapezoidal channel with a 38-foot bottom, and a triple 12'x81 concrete box culvert. To
minimize erosion and maintenance problems, 1-foot thick soil cement will be place in the
channel bottom and sideslopes up to a depth of 4 feet. Because of constricted right-of-
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• Adding a 10'x8' barrel to the existing 4-10'x8' barrel Sweetwater Avenue box
culvert would result in changes in the water surface of minus 1.05 feet upstream
of Sweetwater Avenue, minus 0.83 feet upstream of 35th Street, minus 0.49 feet
downstream and minus 0.33 feet upstream of the Emile Zola alignment, minus
0.23 feet at the Presidio Road alignment, and minus 0.04 feet downstream of
Thunderbird Road. Just upstream of Sweetwater Avenue where a berm is
reqUired to contain the floodwaters, the additional barrel would produce lower
water surface elevations than the proposed detention basin.

5.6 INDIAN BEND WASH 36" NUISANCE FLOW PIPE

To minimize the need to mow the grass within the Indian Bend Wash low flow channel,
the City of Phoenix installed a 36 11 CIPP in order to carry the more frequent nuisance
flows underground. Except for slight deviations near 40th Street and 36th Street, this
pipe generally follows the Indian Bend Wash right-of-way centerline. Due to conflicts with
the new channel profile and the need to remove this pipe from one barrel of the existing
Sweetwater Avenue box culvert, this pipe will need to be replaced at a lower elevation
and on an alignment within the east embankment of the new channel. Replacement of
3680 feet of 36 inch pipe will be required from approximately 350 feet south of
Sweetwater Avenue to a point approximately 150 feet north of Thunderbird Road.

5.7 SWEETWATER CHANNEL

Off-site runoff will be discharged from the linear detention channel into Indian Bend Wash
through the Sweetwater channel located along the north side of Sweetwater Avenue.
Based on a March 20, 1995 Memorandum, an alignment along the north side of
Sweetwater Avenue is the most economical of four alternatives studied. It is $398,595
less than the next most economical alternative, which is an alignment along the south
side of Sweetwater Avenue.
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way, the channel side slopes will be constructed at a 3:1 slope. As a safety precaution,
chain link fence will be installed along the top of the slopes.

5.9 EXISTING STORM DRAINS, CITY OF PHOENIX

As previously stated, four City of Phoenix major storm drains currently flow easterly
across the SR 51 alignment between Shea Boulevard and Thunderbird Road.
Construction of SR 51 will result in the following changes to these systems:

5.8 EMilE ZOlA CHANNEL

Off-site flows reach the west side of SR 51 via Emile lola and via minor streets between
Emile lola and Thunderbird Road to the north. These flows will concentrate at Emile
lola and be conveyed across SR 51 into Indian Bend Wash through a single 10'x61

concrete box culvert and a 280-foot long channel. The trapezoidal channel will have a
20-foot wide bottom with 3:1 side slopes.

• Shea Boulevard 78" Storm Drain: This storm drain has been severed and
connected to the beginning of the linear detention channel located along the west
side of SR 51. Under the Shea Boulevard bridge project, a 71x51 concrete box
culvert has been constructed at the beginning of the linear detention channel.

• Cactus Road 78" Storm Drain: This storm drain will be continued along Cactus
Road by installing a siphon across SR 51 from a point 350 feet west of, to a point
380 feet east of the SR 51 centerline. In order to miss the Cactus Road bridge,
the siphon pipe will be constructed around the south side of the bridge site with
four curves.

• Sweetwater Avenue 60" Storm Drain: This storm drain will be connected to the
new triple 121X8 1 concrete box culvert on the Sweetwater Channel west of SR 51.

• Thunderbird Road 6011 Storm Drain: This storm drain will be discharge into Indian
Bend Wash at the outlet of the new box culvert under Thunderbird Road.

16DSlPMlIP1Ii\JI-To2IDRAINRPT.S51

I
I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



6.0 References

1. Prepared for the Arizona Department of Transportation by Michael Baker, Jr., Inc.
"Final Hydrology Report, Squaw Peak Highway/' Contract 87-40, November 1988.

2. Prepared for the Arizona Department of Transportation by Michael Baker, Jr., Inc.
"Section 4 Drainage Study, Squaw Peak Highway," Contract 87-40, January 1991.

3. Prepared for the Arizona Department of Transportation by Michael Baker, Jr., Inc.
"Concept Drainage Report, Squaw Peak Highway Section 4," April 5, 1993.

4. Prepared for the Arizona Department of Transportation by Michael Baker, Jr., Inc.
"Squaw Peak Highway, Preliminary Plans, Shea Boulevard to Thunderbird Road,"
RAM-600-2-514, 051 1 MA 009, February 1994.

5. Prepared for the Arizona Department of Transportation by Entranco Engineers,
Inc., "Final Drainage Report (Revised for Contract Modification No.7), Squaw
Peak Highway - SR 51, Section 3," Maricopa County, Project No. RAM-600-2-506,
TRACS No. H 2058 01 C, Contract No. 88-64, May 1992.

6. Arizona Department of Transportation, Highways Division, Draft Roadway Design
Guidelines, Chapter 600-Highway Drainage Design, May 11, 1994.

7. Arizona Department of Transportation, Highway Drainage Design Manual.
Hydrology, March 1993.

8. Arizona Department of Transportation, Highways Division, Urban Highways
Section, Design Procedures Manual. March 1988 and Revisions.

9. Arizona Department of Transportation, Highways Division, Channel Lining Design
Guidelines, February 1989.

10. Arizona Highway Department, Bridge Division, Hydrologic Design for Highway
Drainage in Arizona, revised March 1969.

11. Arizona Highway Department, Structures Section, Hydraulics Division, Hydrologic
and Hydraulic Training Session Manual, October 16-18, 1972, revised
December 1973.

12. Arizona Department of Transportation, Highways Division, Construction Standard
Drawings, July 1994.

13. Arizona Department of Transportation, Highways Division, Structures Section,
Standard Drawings, June 1992.

14. U.S. Department of Transportation, Federal Highway Administration, Hydraulic
Design of Highway Culverts, Hydraulic Design Series No.5, September 1982.

15 U.S. Department of Transportation, Federal Highway Administration, Drainage of
Highway Pavements, Hydraulic Engineering Circular No. 12, March 1984.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DSlPMlIPIJIlJI·T02IDRAINAPT.S51 17



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Appendix A
Roadway and Linear Detention Channel

Drainage System Plan
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SR 51
CHANNEL T-E

STA 100+23.00 to 111+10.31

ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

BLVD - THUNDERBIRD RD

600-2-514

7/95
7/95
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RGH
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Appendix B

Roadway and Linear Detention Channel
Typical Sections



R/W

_OF_
DWG NO. G-3.1

600-2-514

SHEA BLVD - THUNDERBIRD RD

8' 6.5'

8' 6.5'

Ramp
ConstructIon

£

Ramp
ConstructIon

£

TRACS .NO. H 2059 01C

t=;;;----t;;;..,--:::=....-r,7DA~/~~E5 ARIZONA DEPARTMENT OF TRANSPORTATION •
I6CN MDS HIGHWAYS DIVISION

tj;:OO~IN~~~RG;H :::;;-;;f.7~/95~----~-;.------i · .'. ·
t'i1mKEll 2700 ~ C.W" .V~ SR 51• R SUite 1000

• P1"".n'•• ';"~;;;,:~~ TYPICAL SECTIONS • ,.
ROUTE LOCATION

SR51

Taper VarIes
0' to 27.5'

Gore Vllrles

Pavement StructurClI
SectIon No. 5

Pllvement Structural
SectIon No. 1 or 2.

7.5'

7.5'

VarIes

12' 12.' 10' 11.5'
Lllne Lane Shldr
PGL & NB AxIs, ,
of R~atlon 7.5 I 2.0 RoundIng.. I
AR f~ Shldr O.04Yrt

O.02.ltt --'111 2.0,1

NOTES,

(j) See Curb and Gutter Summary, fMg
No. G-8.1 and BarrIer Summary, Dwg
No. G-7.1 for type and statIoning of
curb and gutter or barrIer.

® 10' Slope RoundIng except as 1'KJfed.

Northbound

Northbound
Sta 22.9+86.21 to 233+00.00
Sta 251+00.40 to 2.58+64.86
sta 281+61.17 to 284+00.00
Sta 304+65.2.6 to 306+05.14

Sta 233+00.00 to 245+75.00
Sta 2.52.+63.83 to 2.57+00.40
StCl 2.84+00.00 to 2.90+75.00
Sta 300+2.8.81 to 304+65.26

Sta 22.0+00.00 to 2.29+86.21
Stll 250+2.5.00 to 2.52.+63.83
Sta 258+64.86 to 2.81+61.17

8,1

Northbound

Pavement Structural
SectIon No. 3

TYPICAL SECTION - SR 51

ConstructIon
£

35' 35'

46' /JedleJn

12.' 8' 15' 15' 8' 12.'
Lane Shldr Shldr Lane

Southbound

Southbound

Sta 230+36.10 to 232+00.40
Sta 2.56+00.00 to 258+38.83
StCl 2.81+60,64 to 2.83+25.09
Sta 306+2.5.00 to 310+15.71

stil 215+70.00 to 230+36.10
stCl 236+31.53 to 238+45.00
StCl 258+38.83 to 281+60.64

Sta 232+00.40 to 236+31.53
Sta 243+2.5.00 to 2.56+00.00
StCl 283+25.09 to 287+58.78
StCl 2.93+50.00 to 306+2.5.00

I

AR for Shldr
I

O.02.Yrt

12' 12.'

Southbound

Lane Lane
PGL & S8 AxIs
of RotatIon

I

Pavement Struotural
SectIon No. 2.

7.5'

7.5'

10'
Shldr

Gore Vilrles

0' to 32..5'
Tllper Vllrles

~t

Pavement Structural
SectIon No. 5

Pavement Structural
SectIon No. 1 or 2.

Pavement Structural
SectIon No. 4

Pavement Structural
SectIon No. 1 or 2.

11.5'

VarIes See Wall Layouts

VarIes

Rllmp
ConstructIon

£
6.5' 8'

RClmp
ConstructIon

£
6.5' 8'

2. 1
Pavement Structural
SectIon No. 5

VIEW NAMEl

VarIes See
Uneclr Detention

f&Pl
3,1

R/W

SPTYPl1l1.oGN
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RIW

/W

600-2-514

SR 51
TYPICAL SECTIONS

7/95

SHEA BLVD - THUNDERBIRD RD

RGH

TRACS NO. H 2059 01C

IlIEDI 2100. COn'", ,.~
I R SUIte 1000
• Phoenill. ArlzOl'I4 8!.004

160212]4-1591

ROUTE LOCATION

SR51

VarIes

VarIes
0' to 12'

0.02 Yrt_

Pavement Structural
Section No. 5

12' 12' 10'
Lane Lane Shldr
PGL & NB Ax!s ,
of Rotation 7.5

I

AR for Shldr
I

0.02:fft

Northbound
Sta 290+75.00 to 300+28.81
Sta 306+05.14 to 313+50.00

SectIon No. 3

Northbound
sta 205+96.84 to 220+00.00
Sta 245+75.00 to 250+25.00

Stil 313+50.00 to 322+90.00

Construction
£

8:1

Northbound

Pavement Structural
Section No. 3

TYPICAL SECTION - SR 51

Construct1on
£

35' 35'

46' MeeHan

12' 8' 15' 15' 8' 12'
Lane Shldr Shldr Lane

Varies

Sta 287+58.78 to 293+50.00
Stil 310+15.71 to 322+70.00

Southbound
StiJ 206+00.00 to 215+70.00
Sta 238+45.00 to 243+25.00

Southbound

I

AR for Shldr
I

0.02Yrt

12' 12'
Lane Lane

PGL & S8 Axis
of Rotat10n

I

Pavement Struotural
Section No. 1

7.5'

10'
Shldr

Var1es

Notes:

(J) See Curb ilnd Gutter Summary, Dwg
No.G-8.1 and BarrIer Summary, Dwg
No. 7.1 for type and sfatlon1ng of
curb ilnd gutter or bilrrler.

® 10' Slope Rounding except as noted.

(J) See Retillnlng Wall Layout.

VarIes See
linear Detentionpnre

VIEW NAMEI

W Varies VarIes R

! Varies See 35' 35'

!linear Detention
I P1rpr VarIes 46' Median II

I
ll.5' 10' 12' 12' 12' 8' 15' 15' 8' 12' 12' 12' 10' 11.5' I

~---- ---

~~
I Shldr Lane Lane Lane Shldr Shldr Lane Lilne Lane Shldr I

~,/

IP-'~'I
rLK 1'-6" 75'

I_ZOO -'rt{1--
AR for Shldr ---, '-- ~

\ PGL & N8 Axis 1 MaX
3,/ PGL & SB AxIs AR for Shldr of Rotation 3:

of Rotatlon

I ~ I/..1ar1es' 0.046:fft_Ma~jar1es 0.046 IYrt Max \ ~ VarIes
2011.

I 2£]:1 - - If ~4i 4nPavement Structural Pavement Structural

SectIon No. 3 Section No. 2 rrypJ
MAlE ll.\TE ARIZONA DEPARTMENT OF TRANSPORTATIONPavement Structural IESlCN MDS 7/95 HIGHWAYS OIVISION

R/

RIW

SPTYPIIl2.DGN

I
I
I
I
I
I
I
I
I
I
I
I
I



Spur
R(Jmp

ConstructTon
VarTes £

VIEW NAME.

TYPICAL SECTION - RAMPS

I
AS BUILT I

I·_OF-
DWG NO. G-].]

I 051 MA 0091

I 9 IARIL I 600-2-514 I I I

6.5'

1

3.1 Max?Q!! varIes •

TRACS NO. H 2059 OIC 1 1 600-2-514

RiJmp
ConstructTon

£

b::::--~-!-:=:--=IWE=-----h;Il.I::;;:TE~ ARIZONA DEPARTMENT OF TRANSPORTATION •
IESiIlI liDS 7195 HIGHWAYS DIVISION

rni:~:O~;kRGH~;;;;~7I9~5 --~iR5I-----l ".'. "
~IDJ:K]JI 2100 ,. c••"., ,... SR 51• R Suit. 0000 TYPICAL SECTIONS

• Phoon". ,;,:~;,,,;,:~ SHEA & CACTUS RAMPS " ,,'
ROUTE LOCATION

SR51 SHEA BLVD - THUNDERBIRD RD

Pvmt Str Sect No.5

5.5'
11.5' MIn

Ramp
ConstructIon

£ 8'
14' Mln 6.5'

PGUAR

~V

TYPICAL SECTION - RAMPS

VarTes VarIes

r F.H.W.A. TSTATE' PAOJEeT NO. ISHEET I TOTAL I
REGION ' I I NO. I SlEETS I

1

Pvmt Str Sect No.5

TYPICAL SECTION - RAMPS

Ramp Sh6iJ-C StiJ 11+50.00 to 14+99.46
RiJmp SheiJ-D Sta 8+00.00 to 14+2.2.62.
Ramp Cactus-A sta 2.+38.19 to 8+30.00
RiJmp CiJctus-8 Sta 6+30.19 to 12.+51.08
RiJmp CiJctus-c Sta 7+55.56 to 13+38.2.4
Ramp Cactus-D Sta 6+82..65 to 12.+84.11

6.5'

Ramp SheiJ-C StCl 4+00.00 to 11+50.00
Ramp Sh6iJ-D Sta 4+45.00 to 8+00.00
Ramp Cacfus-A St(J 8+30.00 to 11+30.11
Ramp Cactus-8 sta 12.+51.08 to 15+51.08
Ramp Cactus-C sta 4+55.56 to 7+55.56
Ramp Cacfus-D St(J 3+82.65 to 6+82..65

2.4.2"1 14'/;,:' 14PG,:aL~/.:'AR2.0'
1 .5' to 13.5' 11.5' MIn

VarIes ?2!.!.

NOTES,
CD See Curb and Gutter SumlTliJry, Dwg No.

G-8.1 thru G-8.5 and BarrIer SumlTliJry,
Dwg No. G-7.1 or G-7.2. for type and
statIonIng of curb lJnd gutter or biJrrler.

® 10' Slope RoundTng except as noted.

@ All typ/ClJls lookTng In dTrectlon of trafflc.

R/W
5' VarTesl

1
I
I

~ 6:1 ~

1

Pvmt Str Sect No. 5
See StakTng Plan Dwg C-5.9

2.2'

18'

R/W

6.5' VlJrTes I
!
I
I

~ varl~ l __
1

VarIes-

ViJrTes-

VarIes 2.0'

Pvmt Str Sect No.5

MaTn
R(Jmp

Consfruct1on
£

MaIn Spur
Ramp Ramp

ConstructTon ConstructIon
£ £

RiJmp CiJctus-A Sta 11+30.11 to 12.+32..11
RiJmp Cactus-B StiJ 15+51.08 to 16+48.64
RiJmp Cactus-C StiJ 3+53.65 to 4+55.56
Ramp CiJctus-D Sta 2.+85.04 to 3+87.65

TYPICAL SECTION - RAMPS
Ramp Cactus-A Sta 12.+32..11 to 13+2.8.35
Ramp Cacfus-B Sta 16+48.64 to 16+88.77
RiJmp CiJctus-c Sta 2.+83.2.2 to 3+53.65
Ramp C(Jctus-D Sta 2.+31.66 to 2.+85.04

See Plans I
2. 42.' 16' 16' VarIes

l~ :;: U' ~
~L-r: ,,~ ~

RetaInIng Wall / Curb lJnd Gutter
Type 0, h=7"See Structure Plans3V Std C-05.10

5~. C Pvmt Str Sect No.
or Anchor Slab

J~~~\
RetiJlnTng Wall /
See Structure Plans

~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

I
I

iii
~

~
SPTYP03.DGN



r

600-2-514TRACS NO. H 2059 01C

Detour
Construotlon

£

Detour
Constructlon

£

ImKDl
2100 •• COn".' A... SR 51• R Suo<. 1000 TYPICAL SECTIONS

• ''''..n',. ~:~;'";J:~5~~ DETOURS THUNDERBIRD RAMPS
ROUTE lOCAnON

SR51 SHEA BLVD - THUNDERBIRD RD

b::--_t=,........:::IWf:=----t;OAi'7;;T;irlE ARIZONA DEPARTMENT OF TRANSPORTATION
II:SIIJI MDS 7/95 HIGHWAYS DIVISION
0RA1lN RGH 1/95
amED

TYPICAL SECTION - CACTUS DETOUR
Sta 16+65.96 to 22+96.51

TYPICAL SECTION - THUNDERBIRD DETOUR
Sta 16+65.96 to 22+96.51

26' 2.6'

6' 12.' 12' 6'

6' 2' 2.' 6' Var
t---- r--- I=-

PGL/AR

------_.-._--- 4
'
1 !l\ I \ VarIes /\ .1

'
1..

Temporary ---------------
Concrete Barrier Temporary
Std 4-C-2.01 Concrete Barrie.

Pvmt Str sect No. 8 Sfd 4-C-2.01

34' 28'

14' 12.' 12.' 14'

6' 2' 2' ~I--- t-- =-
PGL/AR

-_....._--_.-. 4,1 11\ I \ VarIes in 3 ,1
Temporary \ - ........._--_ ........

Concrete Barrler Temporary
Std 4-C-2.01 Concrete Barrler

Pvmt Sfr Sect No. 8 Sfd 4-C-2.01

NOTES,
(1) See Curb and Gutter Summary, DNg No.

G-8.2. thru G-8.6 and Barrier Summary.
DNg No. G-7.1 or G-7.2 for type and
stationing of curb and gutter or barrIer.

® 10' Slope Rounding except as noted.

Curb and Gutter
Type B
Std C-05.10

Mln
11.5'

1

Varies 14' to 26' 6.5'

12'

PGL/AR

~I

RAMP T-BIRD B
Sta 19+00.00 to 2.3+45.60

Pvmt Str Sect No.5

Curb and Gutter
Type D. h=r
Std C-05.10

12'

2'

Ramp
T'Blrd-B

ConstructIon
U' £

14'

O.OZ}f't ?!!;!.

Ramp
Construction

£

11.5' 11.5'

14'

2'

12'

6.5'

Ramp
T'Blrd-A

Construction
£ U'

11.5'

14'6.5'

2
Pvmt Sfr sect No.5

TYPICAL SECTION - RAMP T-BIRD B
Sta 6+05.33 to 19+00.00

TYPICAL SECTION - RAMP T-BIRD A
Sta 3+90.53 to 11+90.00

Pvmt Str Sect No.5

Ramp
Construction

£
Varies

5' 8' to 14' 14' 6.5'
Varies

.5' to 11.5 11.5'

1

Std C-05.20

Pvmt Str sect No.5

Curb and Gutter
Type D, h=r
Sfd C-05.10

Concrete Sidewalk

TYPICAL SECTION

RAMP T-BIRD A
sta 11+90.00 to 16+40.64

VIEW NAME.SPTYP04.DGN

r
I
I

I
I

I

I
~
~

I
fr

I
I
I
I
I
I
I
I
I
I
I
I
I



8' (Typ)

R/W

R/W

600-2-514

RTght
Sta 14+50.00 to Sta 16+80.00
Sta 21+09.75 to Sfa 27+77.88

TRACS NO. H 2059 01C

SHEA BLVD - THUNDERBIRD RD

I~R I SuH, '000 TYPICAL SECTIONS
~pt",.n""~;;J:~~ CACTUS RD SWEETWATER 36TH ST

1-=::;--_~:---"-NA=IIE-~D.lT;;;1E ARIZONA DEPARTMENT OF TRANSPORTATION
OCSIGN NOS 7/95 HIGHWAYS OIVISION
IlRAWli RGH 7195

0£CkED :noo N. Cent ...,,1 Ave. SR 51

Monument &
Construct/on

£

Moooment &
ConstruetTon

£

Sta 16+80.00 to Sta 18+90.25 (S/mTJarJ
Sfa 21+09.75 fo StCl 22+50.00 (Shown)

TYPICAL SECTION - CACTUS ROAD

TYPICAL SECTION - CACTUS ROAD
Laft
StlJ 14+84.39 to Sta 16+80.00
Sta 21+09.75 to Sta 23+2.0.00

R/W

R/W

NOTES,
(J) See Curb and Guffer Summary,

Dwg No. G-8.4 for type lJnd
statlon/ng of curb and guffer.

65' 50'

! Var Var Var Var ~
I ,1 2' MTn 2' M/n

15' 1Ilf Tf
I

Match Exst Exst PGL
0.01:-tt ~/ope (Typ) \ VClries O.OIYft 6,1 Max____________

________________ a=::=::- f -\,11

C<lIlc Sld<walk I SClwcuf Curb and Gutter
Sfd C-05.20 (Typ) Pvmt Sfr Sct No. 9 Match Exst (Typ) DIt CH (TypJ

Pvmt Sfr Set No. 6

Pvmt Sfr Set No. 6

65' 50'

! £ WB f. EB
VarTes !32' 20'

I 0' fo 10' \ I
I 14' 12' 12' 11' 11' 6' 12.' 12' 14' Varies

Turn Ln Turn Ln Cone SIdewalk 5' fo
Std C-05.20

~ ~ Varies
I 0.02:1't0.01:-tt O~ I ~ ~-- ~~.- ..-- -. -::-:----- -- ---------

Cone Sld<walk ,/ \ Curb and Gutter
Std C-05.20 (TypJ Pvmt Str Sct No. 5 Pvmt Str Set No. 5 Ofl CH (Typ)

SIngle Curb
Type AI. h=7"
Std C-05.10

/W

'J.OIYft- ---._--~------

VarIes-

Monument &
ConstructTon

£

OFFSET SIDEWALK

Sfa 17+40.00 to Sfa 22+37.00

Sfa 17+50.00 fo Sta 19+00.00
Sta 28+17.41 fo Sta 31+25.00

R/W

l' MTn to R/W or I
.::..--..:....:.:.:--'--'-..:..:.:..-"--'-'-----1~

Exst utTl boxes StCl 23+02. I Exst PrTvlJCjI Wall
and st. 24+60 S' 1[(

"
"""

Rt of C8Cfus Rd Sfa 21+98 to Sta 28+25

TYPICAL SECTION - 36TH STREET

W 30' 30' R

1 4 , I
4' I20' 2.0' I1- f-'-I

I I
I I

3,1 ~·f 0.02:-tt
.:f,./--.

~ -

Pvmt Str Set No. 7

TYPICAL SECTION - SWEETWATER AVE

R/

Mooomenf &
ConstructTon

£
R{W Varies 30' fo 40' VarTes R/W

! 20' 22.1' !
I 4'

I-- - 4' I-- r--
I 18.58' 2.0.68' I

VIEW NAME!

_____ . ••_~ ~ I

Cone STdawalk / '
Std C-05.20 (TypJ / Pvmt Sfr Sct No.7

SPTYP05.DGN

I

I

~
~

~
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I
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I
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I
I
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Cone SIdewalk
Std C-05.2O fTypJ

600-2-514

R/W

R/W

65'

65'

EB Lanes
ConstructIon

£

TRACS,NO. H 2059 01C

Pvmt Str Set No.5

Cone Sldewlllk
Std C-05.20

IIiWD1t'IJI SultolOOO TYPICAL SETIONS
~Pho~I,. ';':';~3:~~ THUNDERBIRD CHOLLA LOCAL CONN'S

ROUTE LotAlION

SR51 SHEA BLVD - THUNDERBIRD RD

'==,,--_+:-=~_=------t.I),\i';;;T:F1E ARIZONA DEPARTMENT OF TRANSPORTATION
IIESICN MDS 7/95 HIGHWAYS DIVISION
DRAWN RGH 7195

D£CK£D :noo N. C6ntr,,1 Av&. SR 51

VarIes

Moooment
£

Monument
£

33'

Vllrles-
SIngle Curb
Type Al, h=7·
Std C-05.10

TYPICAL SECTION - THUNDERBIRD RD
EB Sta 14+13.41 to 15+57.50

EB Sta 21+92.00 fo 22+98.68
WB Sfa 14+10.28 to 15+52.00
WB Sta 21+67.00 to 22+36.46

TYPICAL SECTION - THUNDERBIRD RD
EB Sfll 15+57.50 to 21+92.00
WB Sta 15+52.00 to 21+61.00

WB Lanes
ConstructIon

£
Vllrles

Il'

65'

65'

n
Pvmt Sfr Set No.5

4:1

R/W

RIW

WB Lanes EB Lllf18S
Construetlon ConstructIon

4'£ £ VarIes
4' 18.42' 4' Il' VarIes VarIes 19' to 23' MIn 18.42' 4'.:..., ~

I I
I I

PGL/AR PGL/AR

0.02Yrt \1 Vllrles Varl~ \ 0.02Yrt
-------- - .

~ - M ___________

~~sl-mk Cone SIdewalk
Pvmt Str Set No. 7 Std C-05.20 fTYf)J Pvmt Str set No. 6 Std C-05.2O fTypJ

Curb and Gutter Pvmt Sfr Set No. 7 Curb and Gutter

Ofl CH (TVDJ Ofl CH or CI

NOTES,
(l) See Curb and Gutter SumfMry, Dwg

No. G-8.3 thru G-8.6 for type llnd
stCltlonlng of curb llnd gutter.

® 10' Slope RoundIng except as noted.

..1:/

R/W

VarIes
20' MIn

40'

RIght

M(JS(}il1 St Rt of StCl 234+00
Shangrl La Rd Rt of Sta 238+00
YUCCiJ St Rt of Sta 241+00
34th StlPllrk Ent Rt of StiJ 279+00

Mooomenf
VarIes £

14'

Monument &
ConstructIon

£

ConstructIon

16' £ 16'

14'

VarIes-
PGL/AR

30'

Pvmt Str Set No.7

TYPICAL SECTION - CHOLLA ST
Stll 16+81.36 fo 18+54.25
Sfa 21+40.75 to 22+04.83

Lt of StiJ 251+00
Lt of Sta 261+00
Lt of stlJ 291+00

Lt of Sta 307+00

Vllrles 2' to 52'

!

n
20' 23.5' 4' !

I I
I 18.58' 22.08' I

PGL

var O.OlYrt 0.02Yft ~ 0.02Yrt Var-- --- - .. ---
1

Cone SIdewalk
Pvmt Sfr Scf No.7 Std C-05.2(J(TypJ

R/W

I
I
I

Varies O~

R/W
VarIes 4'

TYPICAL SECTION - LOCAL ST CONNECTORS
Connector A Stll 1+00 to 4+72.01
Connector B Sta 1+00 to 4+71.50
Connector C Stll 1+00 to 5+02.26
Connector D Sta 1+00 to 4+16.29
Connector E Sfll 0+00 to 5+88.22
Connector F SfCl 1+00 to 4+65.18
Connector G Stll 1+00 to 4+13.64
34th St North of Sweetwater
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Sta 152+50 to 155+50
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I Control Um
1-- -:....:Va::..r,:.::les~ ..._.;:
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VIEW NAMEt
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Sta 100+00 to 117+50
Sta 1Z1+00 to 144+75
Sta 148+00 to 152+50
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R/W
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Sta 141+70 to 144+75, varIes, 25' to 66'
Sta 148+00 to 152+50, varIes, 25' to 64'
Sta 155+50 to 158+25, varIes, 25' to 51'
Sta 158+25 to 160+25. 25'

TYPICAL SECTION - LINEAR DETENTION CHANNEL
Sta 117+50 to 1Z1+00
Sta 144+75 to 148+00
Sta 160+25 to 177+00

I ~ lZ3J
(J) Sta 117+50 to 124+61, 20' ~(J)

Sta 125+64 to 1Z1+00, ZI' Varles
Sta 144+75 to 148+00, varIes, 40' to 66'
Sta 160+25 to 162+80. 25'
Sta 162+80 to 177+00, varIes. 25' to 93'
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Appendix C
Indian Bend Wash Drainage System Plan
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Appendix D

Indian Bend Wash Typical Sections
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I
I

I
@ Sta 43+00 to Sta 46+00,

vetrles. 25' to 88'

DraInage
Easement

"I
I

-I

Approx
R/W £

IndIan Bend
Wash

TRACS ~O. H 2059 Ole

Vetrles

IIIKEII 2100 H. eM'..'.... SR 51• R. SuIt. 1000 TYPICAL SECTIONS
• PhOMI•• ';~;;,:~:~ INDIAN BEND WASH

ROUTE lOCATION

SR51 SHEA BLVD - THUNDERBIRD RD

,"==c--_~---=NAIf:=----+';4DA:::;:/~E;:-{5 ARIZONA DEPARTMENT OF TRANSPORTATION
IESlQI ' GAG HIGHWAYS DIVISION
MAlIN , MRE 4/95
ll£CI(£J) DJS 7/95

VarIes

TYPICAL SECTION
SWEETWATER CHANNEL & EMILE ZOLA CHANNEL

Cst £
ChClnnel

Sta 43+00 to 46+00
Sta 59+00 to 76+00 Lt
Sta 72+00 to 76+00 Rt

~ i ~
I. 19' Sweetwater .: • 19' Sweefwetter .. I

10' Emile Zola 10' Emile Zola

~---_-.l_----~~
.1

r

TYPICAL SECTION - INDIAN BEND WASH

DraInage
Easement

.'

Approx
R/W £

IndIan Bend
Wash

DriJlnage
Eas t

VarIes

VarIes

ViJrles

Approx
R/W £

IndIan Bend
W. sh

i ..

Cst £
IndIan Bend

Wash

Sta 47+00 to 59+00 Lt
Sta 47+00 to 72+00 Rt

Cst £
IndllJn Bend

WClsh VarIes

TYPICAL SECTION - INDIAN BEND WASH

Stet 11+50 to 14+00

Stet 14+00 to 42+00

VarIes

VarIes

TYPICAL SECTION - INDIAN BEND WASH

I VarIes (J)

~""'---_-li-r ro 3' ~--f----~
I.. VarIes @.1. VlJrles ~ I

20' to 39' ! 20' to 39'
I VarIes. 20' to no' ®

TYPICAL SECTION - INDIAN BEND WASH

VIEW NAME.

Approx Cst £
IndIan BendCst £ R/W £ WashDraInage IndlcJn Bend IndIan Bend r.fET VarIes Wash VarIes !r~ VarIes DraInage

-I I Easement VarIes

I"I
~l%' ::;fYar1eS

I II I II

I
I I

~I .II I
I

2.0' 2.0'

I• I

I. 25'@ 25'
• I •

DrlJlnage
EiJsa nt

kl.---=.:15:.....'_·1 L 100 Yr Wafer Surface 1_':~15:.....'_. I> ~ V I ~i ~
l' ~O;----_-Jl- ----:""~
MIn (Typ) I. 25'@ .. I • 25' • ,

DraInage
Eas nt

(J) Stet 14+00 to Stet 18+00. vCJrles, 0' to 3'
Sta 18+00 to Sta 42+00. 3'

® sta 14+00 to Sta 15+00, varIes. 20' to no'
sta 15+00 to Sta 18+00. varIes, no' to 145'
Sta 18+00 to StCl 38+00, 145'
sta 38+00 to Sta 42+00. varIes 145' to 100'

@ sta 14+00 to Sta 39+00. 20'
Sta 39+00 to Sta 42+00. varIes 2.0' to 39'

® Sta 41+00 to Sta 49+00 Lt.
varIes 36' to 25'
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Appendix E

On-Site Areas and Time of Concentration
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IS~ ~"Lft3o - ~'f'8f;'~ sf.!:, /.37 f)
h ,bllq .r,,5t.l II ,lJ7fp ,L/7,? /./32- 1/ II S;.t7

- --

15~ f)'IL(t30 -il.'f8tZ.S N6 .7'-'7 II .522 .¥'f~ II :E2 ,17 L. ,(P(P7 /I /I 3." 0 'I
157 :LL/1.{+'30 "';/-I( 8+:2'5' IJ 6 • "J ')- q /I II

~ .(,$0 • lAS 0 If " ;.. 9~_.
,s8 ~Plapr-... 'l- 5"0 1-00 :s13 • (,,0 if I' :~?I .311( /I :ZTfl ·111 • 5" 0 '5"" " II 1/ 'J ,31

1?.:L ,f}.5>o+oo-)SI+7'>Sf3 · ~o5 II
.3'1~ .3Z.~ 1/ ,IS1 ,S / () /' I(

·;Z·33
-" =.-25"1

It",o ~ S/t-7'>-J.5tJ-+f::> u 56 .2.Q3 /I .17'-1 ,/&>5" /I :1J.i ,083 . ;).If -g /I I( {. 13--
/~_' ';;;.s;;'-I-t.o -¢s3+so..50 .~o3 II .358 ,3YO II

.2"'~ ,17'2- .5'/;;1- " 1/ ;2,")'3

/(p~ :tt.{11 t ~ t;'- .25/ fo <) 1Jf3 t. 02> '1 II .I.('(S .Lt23 /I .~W · 't sl ,87V 1/ II 3, Cf<t
--- - - -- -

Ita <./ :;sl+oo -;J.S;;Lf![S /!Jr:- • ~/(P (I
.251 ,2.33

., .'3~S' •2. S"~ .'(<!I'f It 1/ 2.J..S'
--

1102- 2'i8n.S'-~'S3 +!i'o <f. .5~~ II .11(:; .183
./

.3H. •7-t;-;; .1./ '3 &> 1/ 1/ /.'1')-- - --- ._- ..-=-..

I~~ 253t50 -;;.. 5l(f 'f~56 .3;f..9 II .201 ./ 't I II
·128 .0'10 .;2.81 '( If I.;L 8

RUNOFF CALCULA11 ONS

-



....
''.-

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWEll RUNOFF CALCULATION RECORD

LOCATION DATA

Hillhway _-=5....:.1<-_-,.-_S-..:.../ _

Local iall ---:M--:....:.-..::Q.:--t'Vl-!..-/:..;./..;..·n:......;::e...==-- _

Projnet No, _

nUNOFF CALCULATIONS

DESIGN DATA

Frequency /_0_ years

o '1.0/ . P ?-.37 . P 1.)'"9 .'6= --:...r:I- In; 24= .n. 1= In.

Drainage Area - Pav't. Comm. Resid. 1...,,"'1d.se~a...JZ. Tc I Q

No. Station-Stillion Aere C A CA C A CA C· A CA C A CA C A' CA =:E CA min. in.lhr. cis

167 :JSI(i-l.(tJ; ~,) 5;5 of- '10 313 .3;)..8 .q~ .205 .I'f~ .70 .123 .02,(., • ;).2 J /0 't. S-~ I. ;z.3

17/·/ ~S3f5'O- 2.S1t-(P~ Ci:. .~So " .2Z~ • 'J.I If' /I .'WI .7-'17 • 5" J;;..- II II J.33

{'i)2.. ;;s8'" 31 - .)..(,:>5"+I'S" .5 b /.51 '/ (I
/.o"l~ 1.03'1 II .'500 •35e> /.3<t<f II II

~. '33

/83 )'58+(,,<;"-.:L~~+/~ N t3 " 1.f1~
1/

l.o~2. . 'WI II .4V'f .311 {.3/'O II II S.97

111. I ~(,Sf/) ~2.&>1+CooSe 1.17(p II .S5f1 .530
II .blg ·If?;3 • 1ft, 3 /I /I '1-. -,1- -

III. 2- (7.51 +~5 ~ 271 +-'10 f. (. 'J. 'f , 1/ ,4P .1.(10
II ,gP1 .S''''~ • '17fp "

II ,'I, V$'- "

,

/1/. '3 'J-rS 1'/5" - 2.C.~+(,t)tJ6 .q~o
II .5S8 .580 " IE .253 . 7'8~ II II 3.S8

18ft., ~bS+",o-;;'75+-1T) 56 /.'Ito/ 1/ .750 II ,(,71 .47" /. ~;7-..o " " S-.S~.71D

1~7 g.c"Ufoo - J7StlD /V/!; /,3 Vip " .1'10 ,75/ /I .55"~ .3~'f /./¥O " II 1/
S,~o

l1L ;).7/f'io- 'J.77+-5'o ~ •(,1./ If II
:~~¥ • (;./ '3 II ...1.f3.o •<1-'fy ,s-07 II II .:4.31

L'!..o_ ,~75'tIO- ~8lffaD sf?> l,foi'O II { ,pt(.fp .qql.J /I ."12. .1./00 (,1>~"
/I II ~.3~

-
Iq I Z75t10 -~8Itbo tJ ~ /. VSa- II l.oV:5 .~'l~ /I .W? :;2 g!) ,.2.78 II 1/ S; ~,

1'13 'n7t5'o ~ ~gs+oo "- •7Q;;'" II .275 .2&/ 1/ .617 .%2- .(,2.3 /1/ II ;Z, '8 i
, -,

201./ Zg5tOO-U7t?O $6 .~9~
II .l{6/ ."fog 1/ . 'i 3'8 II I, ;Z.OO- --'- - - - - '----

<1,05 ~85+c) i) - 2,'17 +-83 4: 1.3S~ It
:.TIl .l.flf7 II .'881{ .1019 [. 0& (p II II 'f.8fp- --_. ._- :...:...:-,

J.oe;, ~85foo -:;'S7t70 N6 ',fo'g If
,5"b~ .'51/0 II .51.[0 II " 'J..I..f~

~ Computed hY:& 0 e.. +2-._
~ t ~ 2Il·(J.\ll4 12.'"/01

,--- ------ Chcckl!d h': ,, _ __ Date:



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

LOCATION DATA

Hiohway S r<- Sf
Location Ma,'h I,'n e..

Project No, _

RUNOFF CAlCULAnONS

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER RUNOFF CALCULATION RECORD

DESIGN DATA

Frequency '_D_ years

:;L 37 /_S'1, . in. Pl = _..:..-~_ in.

Drainage Area Pav't. COlml. Resid. k<t",ds<:'A,.fJ2- Tc I Q
No. Station-Station Acre C A CA C A CA C· A CA C A CA C A' CA ::E CA min. in.lhr. cfs

207 2'87 +-50 - 2'11) t 'fa s 13 · '17 0 .'15 .'170 .1.j'17 ·70 .l.!lf7 10 ~. r-/t; -;z..otf

20'& 2g7t7o~2qO"''iD N" .530 If .5",3D .5'0'1 II . 'Sot{ /I /1 ,';<'30

20"/ ~9{)tlfo- ;).c/7;- 20 s6 1./2'8 /1 /./23 I. on. II /. 072 II II If.?J C(--
'2.10 29ot-'-Io-2nf20 IVI3 1.2g9 " /.2<0'1 /.225 II /. ).;J. S- 1/ (I 5.S,?

-'
'2.13 Z'17tzo~30ot-OD :5.6 .5'J.'O

,I
.'5z'i1 .5"0z.

(I If II ~, :;..9· s-o 'J.-

~/;).. ;)17f-Jo- 300+00 Nt!; ,5"3'1 /.
•53'? .5/2. /I .S-I'J- I' 1/ ,.;;z,,33- ..

;1../1 JJl7f 83-30&+00 4:- · g~3 If ';00 .2'35' II .1'-3 ,"HY .t.P7Cf II I( 3.10

~/1.f :3llotoo -301 1'30 s6 ,~55" 1/ •'25'5 • Z lf~ II ,2.1.(2- II /( I. /0- .-
')./ t:;" 300+00- 302flP2.NB .5S'l{ /1 .$5Y .5'2f.t, /1 .5';z.0 " n II ;/..'{O--
.~ :301 t :;0 - ;'02 .,...0'2. S /!; .;zt.4:> Ii

.51~ ,015"'2>
1/ .;).!>3 /I II '/.15_.-

~LL 30)..+"''). -30'(+-00 Sfb .;). ~ '1 I' .;l8~ .')1'5 Ii • ::J..1!:' /I II I. ;Z s:'
S't'$" Z -

J../2 3c2tG.2.- r~I3""d.... f.:, ,754 1/ .75'/ .7/(P /1 .7/&> /I I( 3. ;1-(0

2-/9 :301./+-00-305"-1'10513 .3tlO II
.~oo .285' .. · ~ 'ilS' 1/ II 1# 30

- _.
OT5~

• J;;..I '/ I' 1.3 VJ.f).. 0 JOStYo - T~ 1O,'I'd- A .3rl-1 .3oS' . :3oS'" I! /'- - -- -
,J.d./ 306+00 - 315"1" '8 3 if /.03'$ 1/ .%/ .3'13 If .(,,77 ,liN .'il17 I' /I '!J.73

- --_. ._-
.J.~~ 3JOfi47-3/5't33 sf3 .'8Cl1 1/ .8zQ .7n 1/ .7<J7 1/ II '3.5'1

---t: COlilput (lei hy: G- () e.. f 2.. 'o #

~ 1~ 2l1.n·Il),1 '2 '14

. Chcckml I,\,: . _ ___ Date: 0/8/9 !:"
I --
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER RUNOFF CALCULATION RECORD

LOCATION DATA

Hiohway --==.s~/L~-;::..s:....-..:../ _

LOCill i 011 -:..:M~Q~I:.:.·Yl.:-.:..f.:-,'~it~e..>-=. _

Proinel No. _

RUNOFF CALCULJ\T/ONS

DESIGN DATA

Frequency /0_ years

P6= 2,DI in;P24= :;2..,37

Drainage Area Pav't. COITYll. Resid. ka"t ~'II-/ ..e.- Te I Q_.
Station-StntionNo. Acre C A CA C A CA C' A CA C A CA C A' CA :::E CA min. in.lhr. cfs

].7J7 36183 -32.Z+Uf) AJ8 .n? .9::- .~11 .1Z.~ no .12-8 /0 'i,S-(a if. ~ '3

237./ 3/~+ Z3- 322.-+00 Ci:. . &5'Z II .7.27 .21~
/I ,lf~7 .'Z.1~ .s/I./ 1/ /I ;;. .3 <f

233 3/~+3"3 - 3 7-~fO() 513 .'19~
/I ,9112 •'11.fZ- II , CJ L/ 'J- /I /I if. :; 0

'J.'J..l/
.

I ,'21, ~3D" -{- ZS- - 3 I 5"+ Z3.u ~ 1,'2;,SI
"

/351 II /. l81.f II If Sigh

- .- .

-

-
"

--

._- ,.

---- --
--- -

- - _ .. _. -

-- -

-- -- - --- ._- - ----- - - --

~ COlllplI!od by: (;- () e- 17- ,
~ ,
~ t e 1II,n,II)·' 12'H

_________ ChcckllCl 1,\': . _ ___ Date: S'/8/ 'IS-
~ ..._-
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER RUNOFF CALCULATION RECORD

LOCATION DATA

S..e. 5/Hi!Jhway _-"-'-..,....--.:::;......:.. _

Localion £.. a.rnp S h e~ 13
I

Projnet No, _

RUNOFF CALCUlJ\TI ONS

DESIGN DiHA

Frequency :.-/0_ years

P6= ;J.... 0 I in; P24= :J.... ".?:l 7 in. Pl = ..--.:/_,_S---:,.'1_ in.

Drainage Area Pav't. CorTY'n. Resid. ,-"",j.. SCLt:<.I __ Tc I Q
No. Station-Stolion Acre C A CA C A CA C' A CA C A CA C A' CA ~ CA min. io./hr. cfs

1/8 5'190 - 1;}.1 ;;..5" .8a. q . ((!j ,IP,8 .(,O~ .70 .l'¥/ ./ ?Jl{ .7/.{o 10 '(,50 5.37

.,,~ "

··1···

.-

".
.. . .

-
~

-
"

-
..-

--_ .. _.
--

. - -

- .- .-

--- .. - -_. ._- - - 1- - ..-

15' COlllPlIll:d hy: 6- 0 e tz-
o '
~I 6 211·11ol1l.l 12'74

. Chcckud ('\': . _ __ Dale:



.-.-.. ~\,

,

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER RUNOFF CALCULATION RECORD

LOCATION DATA

Hi!Jhway S 1<.. S-I
Localion £ a "l7 t2 .s11 -4P,:;.;... - ~

1
Pl'OjClCI No. _

RUNOFF CALCULATIONS

DESIGN DATA

/0Frequency years

P6= ----.::2-::::...:..._0,..:../_ in; P24= ;L.• '37 in. Pl = _I:..;.,_5'_. ....;Cf__ in.

Drainage Area Pav't. COlTYn. Resid. r... ""c:A 5<; «<-I' e- Tc I Q
No. Station-Stalion Acre C A CA C A CA C· A CA C A CA C A' CA :!: CA min. In.lhr. cfs

j~ft> J't7r;~ '/+-'80 .237 ' '1~ ./i4f-. .152J .70 .07{ .05"t> • 202J /0 '1,5"6 lJ.q Y

IJ-Cf Lff'80- //f-oo .77/ 1/ .soo ,47S' II .27/ .Ito. ,,,(,,5' II /I 3. I) '3

/3D 1/+00-13+° 0 • ;;.3 'I II ,11c" .110 /I ./IS .083 r 1'1"3 II II 0.38'

/3/ 13 fOO - I~-+Oe> .;2.28 " .llf ./0'1 II .l7j ./~l • ,'2. '30 /I 1/ /. os'

1.3 ~ lS-fO 0 - 1'- -t Do .<;00 II
,3'70 ,'3l~ II .o("c .ot(;)... , 3~S- 1/ II /. ~(p

Ilf 0 I{;,+-OO - I7T-Oo ,;;.qLf 1/ .2J~ •J,? Dl- 11 ,0(,,0 .0'1'- .,;..&'! /I II J. ;;"0- -

1Lfo. J 17+ 00 - l'&iOD .0l'is1 II .2/8 .d.o7 II
1:.Ell .05'D • ::LS 7 II II I. 17-

J!:f.L 18'+00 - 19f5u ,/.-NI II •').'1(P .~fJ II .I'I~ ./tld- .3a3 II /I /.7 S"

'.
-- -.

._- --
---- -

,
._-

- _.
- -- ..

--- -- - -- ._- "-

~ COIllPUlllll hy:
'- ,
S' t ~ 21).I).lIl.1 12'74

. Chcckud 1'\': .~ _ _ ~ Date:



Drainage Area Pav't. COI1Yll. Resid. LQ.Y\uc.a..o€.- Te I Q
No. Station-Stillion Acre C A CA C A CA C· A CA C A CA C A' CA :!: CA min. in.lhr. cfs

/ J,. <) 3r7~ - 'l f- , s;- ./t..';- .'1~ .o~, .OSS' .7 D .07y, . os:!; . /38 /0 'f. sf,,; 0,143

/37 '-I T0 '>- /0 t7S- . 19 Lf II
.it~1 .43g I' .533 .7J73 .8/1 II II 3.70

~8 lof7S-- ICJ. t 7'5 .3~g II .142 ./~? 1/ ./2'-" .130 .~~S" II If /;';-/

.!.flrL /J.t75""- /Lf f 7S' .sl7 II •Z'12 .In (I .2.2-5 ./.,8 .Lj3S- II II 1:'13

(Lf S; 1i.l1-7S-- 15"-t-75' . 3';;'& " .2'{o • ;J..J.-8 II ,088 .OCD 2. .J-Clo II /I /,3:72-

JLf'1 / S 1 75" - / ft:> f 7S- .30Y II
.~3o ·')/8 II .D7'1 . :2.70

/I 'I I;'J. 3•oS;;'" -
~_ ..~ v

- f-. I-

'.
-

_.

--- -

-

-'- _.

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

in.

..............

__ Date:

Frequency /_0_ years

P6= :2.• 01 in. P24= 2.37 in. PI= /.51

DESIGN DATA

STORM SeWER RUNOFF CALCULATION RECORD

. . Checkt!d I,\,: .. _

LOCATION DATA

Hi!Jhway oS i<- .5 I

Location t:. a.vn p S II eA..- 0,
Projeci No. _

nUNOFF CALCUl/\ TlONS

~ COlilpuled hy:

'- '
~ t ~ 211.(J.\ll·1 12 "'/4

_ ...../ ... _, ..' .. l.......

, ' .. : \.....

ARIZONA DEPARTMENT OF TRANSPORTATION



, '.
...

'~.

ARIZONA DEPARTMENT OF TRANSPORT AlION

STORM SEWER RUNOFF CALCULAnON RECORD

in.in. Pl = _..:..1_,5_,_1_

Frequcl1cy /_0_ years

P ::Z.ol I' P ~.376= ---- n. 24=

DESIGN DATALOCATION DATA

Hi!lhway Sf:!.. . ..5"' /

LOCill i 011 I?a......., P t! a. L -f to{ oS ~ A A I, )
Projecl No. _

nUNOFF CALCULATIONS

Drainage Area Pav't. Comm, Resid. J... Q" J. r c. "'-lie.- Te I Q
No. Stiltion-Stolion Acre C A CA C A CA C· A CA C A CA C A' CA ~ CA min. in.lhr. ds.

ZS5+'f.o
1J2L S/~ - {) -I- '10 .3Lf'i ,rr;; .;;';;'0 • ;;1.0'1 .70 .1 ;L'f .087 .;z..9~ /0 If.S·~ /.3s-"

J!L!L Of'lo- If-'Io .3t{"! 1/ .2.30 .;;/3 II .11'/ .0ZD . ,;;.. '11! II II /. '3 ~

~ /7- /.fo - rZt'lo .3'-1L/ I{
.~l.f'?> · .;l3J II ./0/ .07/ .30 ;;.., " II 1·3fI

/7/ ~ + lfo - Lf f 3'1) • '3;).. '.3 II .137 •p.g II .198 • / '32. .:2..t.o II {I /.1'/

/8 0 Lf-f 3'0 - 1/ t' s ~ 1.02. 0 II • ~I'f .583 /I •'(or,. ,2.8 'f .3 t. 7 /I II 3. CJ f:>

/ ?S" //+S"s- CQ.<.-fusi£)' .38J. 1/ ,2.,,; .:;.50 /I •11'1 .083 033":> 1/ II ./.5';;"--'--".

-- -
Ramt2 C. Q Co ';"",..s. - AI ---- I .. -. ~M"c"'-_'

-_ .

'.--
i.3 't I+-/ J - eQe. f" > It. J. ·173 II ..Ist.! ./Yf..t, II :.01'7 .0(3 . IS 9 II II ' O. 7 ~

._--- -- .

-- . -- --
r--- . -'

- .

--- .. - ;--_. ._- ..- --

Coll\Jltlll:d hy:
,

t S 211·l\,Hl·1 12 '74

Go eo. fz.. _________ Chcckl:<II·y:. ___ Date: g; lSI '1r
) _._-



Drainage Area Pav't. Comlll. Resid. /"""'1 J.S<:"'-I-e... Tc I Q

No. Station-Stn ti on Acre C A CA C A CA C· A CA C A CA C A' CA :!: CA min. in.lhr. cfs

I ro 3
;25;;lf'it;

/ f 30 ' if;}. q .9~ ,2-l/Z .1(p t:t .3Lf7 ~,sr,,:, I, S-8/V8 - ./'87 ./78 .7D /0

/75" If 30- J..+3o ,3"J7 II
.187 • 178 . J;J. S- 1/

/I
/I .2/0 ./'17 ;,'18

17'7 .;l. t 30- 3f30 .3'1'8 II
.;zo~ .IV 'I .1"5' ./31P .3;;L'1 II II

JSO

178 3+ 30 - Lff.3o .3?~
II .J.18 .;).°7 /I .172 ./ '-5 ,33;1-- 1/ II I, S-I_.

/77 Yf30 - Sf30 .397 1/ .dS/ ,.:138
II .N(ti ./0J.. 1:3 'i 0 1/ II I, s-5'"

17~ Si30 - ~ f 30 • ?J<J S- 1/
• (}.50 .~38

/I ,I'I~ . /() 1 ,33 '7 II 1/ J.sS'. -

/72 G:> f 30 - 9f55"' .&''11 II · /'87 ./7& /I .%2, .?l2'3 .sof It 1/ ;L,;;J... 3

1fL Cf-fSS- /,J.. +/0 .337 II ./50 .11./3 II ./87 • I '3{ .27 L/ II II /. ~l/_ .. -
/~ L/ I.;).T/o- IS+S/ .1./:).'8 1/ ,JI.f?J •.2.3/ 1/ .IS' ./2 CJ .3"0 II II

/.~'f"

CQ.(..fU$ -
/88 /S1sl- ft.!) 4. d- .5;}.5' 1/ •Vt-.?; .1.('10 II ,0,,"2- .O'-l~ ,1.f8"3 II II • ?,..,;;;l..o--
---- . ,

I!..a,n.-l P /31 - --
~LfLf /-I O/.:J- - c.:tc..tu> ,f7;)" /1 .//8 .IIJ.. II .05«/ .o3~ .ISO /1 II (). c:.g

Oa d... - - - -

- _. -- -

--- -- - -_. ._- ..- --

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

in.

..........

0/8/95""
I --

_.... --

__ Date:

It>Frequency years

P6= -:2::-,_0..:../_ in; P24= :2.-, ..5 7 in. Pl = /. S- '1'

DESIGN DATA

AIlIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER RUNOFF CALCULATION RECORD

________ ChccklHll,y: .

-- ....
, "<I..;

LOCATION DATA

Hiuhway s/i!. .5/
LOCill i all tea J1-7 f? e. a (.-/ <.-t 5 - 13 13 /

I )

Projnci No. _

BUNOFF CALCUlJ\ TI ONS

......... COIII(llllnd by:
c
~ ,
....... 1 0 211.lloll'\.1 12"H

~
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER RUNOFF CALCULATION RECORD

LOCATION DATA

Hi!Jhway S t?- s- I

Location C=e.--T k(:S ,e 0 a.. oL

Project No. _

RUNOFF CALCULATIONS

DESIGN DATA

Frequency 1_0_ years

P6= ;;;'.01 in; P24= .;L. 37 in, P1 = __1_,_<;"--:.9_'_ in.

Drainage Area Pav't. COimh Resid. Te I Q
No. Station-Station Acre C A CA C A CA C· A CA C A CA C A' CA. ~ CA min. in.lhr. cfs

2&1
Cen +u S

/(0 T 7'::: D //A- PV() 10 't,S~(1..1. w~sf - s;~- i'7 f' ,s
C"-<..f«-5 '-'

II2(; 2- fl.d- w e 5f- - I~ f 7 ~ D S,' I<:;Y\. /yo PY'o I"'1Y SS II

2..'-ID IFf-g) ./07 .1"- V
, /0 Z. II/7+75"" - ·{01 • J02. II o· '-17-

;LVI 17 f'1Z - /8 t8g ,0'10 )/ .oro .02/,p .08"
/I If t},?;Cf

J-lj ~ ;;"0 is 7 - f)..1 f 'f1 ,t)S5 1/ .055 .o5J- .1;52 /I II 0,2.'1-
l-lffp r90 +3'( - :J-/+-72. • 101 /I

,/0 I .o'lC;; ,O'1(P /I /f .t;. 'ILl- ,-

i-

,-
'.-- _.

.'-

---- f-- - - -- - ---- - -- ;

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

~ COlllJlul()(1 by:

~ t ~ 211.().\(\.I '2 '14

, Checklld lor: , _ ___ Date:



Drainage Area Pav't. COIlYll. Resid. l","I.J.sc,,- De Tc I Q

No. StCltion-Stalion Acre C A CA C A CA C' A CA C A CA C A' CA :E CA min. in.lhr. cfs

JY3
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ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
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AIUZ();-.'A HIGHWAY DEPARTMENT
STRUCTURES SEC::TION
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ARIZONA I-JlGI-IWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULiCS BRANCH

SYSTGM IrA

,
STORM SEWER SYSTEM DESIGN: SEWER CALCULATION SHEET

DESIGN DATALOCATION DATA
. 'Highway saUA/J P~"fl<' /,10.,/"7' 5YSTE"T'IJI

Location 29 771 ~r n £4£'4 /ltVa
Project No.__-,,-R.tJ.4 :;,m;....:...-..«o;""O.=."_---'Z'---,,-S',::.O.>:¥-,--_

SEWER CALCULATIONS

Frequency [;0 year.
P

6
= In. P

Z4
= I.n. P1= ·in.

Outlet TW Elev. =-,::-- _
Pipe n = 0.01 Z. .'

-
~~ation Drainaf!e Area Time oC Flow Min. I Q Sewer Prolile Sewer Design Iydraulic Grade Line :
Il--ine No. From - To No. Inc rem. Inlet Sewer De.llln in./hr cIs. Crown Elevation Length Slope' Dian,. ~ lull (.~

. Sc h L Elevation

BRAAk:.1-l .t CA
. Ct. Ct. I Ct. In.

~
Ct. !Ct. fl. ,nlet Ivullet

CA Inlet Oullet .1/
0-

2t (.D"T. CB 61" - mil 607: 630 0.81 ,.sq 10.0 ".0 1/.6 5.S /0.<1 q.QZ 'I. ,q. l? .0350 24 ~1 16.6 .ooi..=.· ·01.. 14/3 ·43 lit 13. :(.1
0 11.6

21 C8 618 - p·coZ /.18 0.50 0·50 10. () () In. 0 h.O 3.0 q.fJO Cf..6Z fl .ott> 14 41. 7 7.« #1100 2 '00 1412·80 .-L4/7.. (30

f----- -z, elJ 61> - (.11 614- 625 0·32 O.3Z 10·0 oJ) 10. 0 6.0 I. '1 1~.17. /2. ,J 7R ·046CJ 7.4- C;z.6 @c5:2, .O/9( (/4 14.18) 14-12.15':;

624- 4.?' /2.3:1 q.03 In ~
-r--

C06Z.4- - f' to Z O. 50 0.a2 }o.o 0.1 10.2. 5".'3 ·OU·tj z4- 3fJ.7 ·000'1- .0" 1'f11.·6r; /4-12. I; 0

t). S-tY. ") .. '.
23 (0:;) (.olo7.?7- f Co? fi) O~ I! O.3(J 10.0 0.0 10.0 6. 0 l·3 8 21/- .0001 .0 14/1· 'l'i 14-11. '1'9'

24- CIl01 - ell ul 6ZZ 0·30 0·30 /0.0 0. 0 10.0 6. O· I. g .. If·flo I(J.~ Z q1 ·o4{ z'l- S2.& ~s .0001 .01 (14/J.tJS) 1411.80
(.11611' - p 60 Z (1/ 0·4Jf t).7lf 10.0 0. 2 IP.2 b.B 4·6 le·<;2 6.S 0 /4° .()Z(( 1.4- 40. 0 ~ • {)ooq ·.po", 14 /1..74- /411.158

(!). S"o" 7 0.3 10. S

74-('" ro(gIB- r 07. Il) 0.4 0.18 [0.0 0. 0 10.0 6.0 2.3 .R 24- .~ool 0 /4/1.2f /411. Z4
..
:15 OJ bIt - CO CIS 61( 0.2./ 0·21 10.0 ().o 10. 0 6.0 ,.3 13. zq B.I4- 1/1, .o~6 24- ~ 0 0 (I11-1I.4r) 14-10. ':J 7

en tiS -;r" /04 /..15 o·H 0·70 10·0 4.7 14-.7 4.Q 3.4- g.11f J . ..,' fj'Z .ot}( z.4 ---et /.1 ·oooi. . O.Ol 1410.37 141t? 3f;
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r
DRAINAGE AREA PAVEMENT SLOPE RUNOFF. a (CFS)

A A1 C1 CA1 A2 . C2 CA2 :tCA 10 YR 50 YR 100YRNO. STATION TO STATION ACRE ACRE ACRE ACRE ACRE ACRE FREQ. FREQ. FREQ.

503 5££ OFr SITe: ViVql/'lAG,:, - - -
512 S£/~· OF,c SIrE J)KAI~ 04.2 c1/·3 '18·0

.5J3 161T-50 - 165+00 f{-r 0·80 0·63 0·95 O·GO 0./7 0·70 0.12 0·72 3.15 4.4 e, 4.BD

514 16 I ..,..50 - I b3 + .5 0 L T 0.54 0·41 o.e,;;- D·3'1 0·13 0.70 o.oe, o. '-I '2> 2. (0 3.00 3·20

5/5 t , I + 50 - 1G4 + 80 l. T 0.17 0.17 Q·70 0'12 c;. 12- o· 52- 0.7S 6·80

.5/G 163+50-1(;5"+10 LT a.Ldj o.J.iJ o.e,S 0.3'1 0.D7 0.70 0.0:;- o. ~ '-l \ .C; Z. 2.75 2. CJ.3

520 1(;5 -flO - 170 -too f(T '·os- 0·82 0·95 0.,8 0.2.3 0·70 O.IG o· Cf4 4 - ) I S.B? ro·27

'52., 1&,5-'+'10 - 167+30 f 0·35" 0.2.0 D. e, 5" o. 1'1 0, IS" 0.70 0." 0·.30 / ·3 I \.B7 2. DO

522 I 6t: + 00 - 1G8 +00 L T 0.38' 0·z...7 o. '1S' 0.2.5 O. I I 0·70 o.oPJ 0·33 I. t.,l.( 2...06 2.Z.0

-73 28+'-10- 33..,.10 (NOf{.'HeRN) o. tl4 0·34 o.q§ 0·.32 0./0 0·70 0·07 o.3Cf 1·7/ 2·'-14 2·60J~

53q* SEE oFF ~r'TE DRA1/'IA6E. 2t, .9 35.' 38.0

.525 1(;7-;-30_\72+50 ~ v·B5 o·L.t9 0·'15 0·46 0 . .3 (; 0·70 0·25 0·71 :3.10 Lt· 43 4.74

526 168+00-172+20 LT o·eo 0·57 0; Cj5 0·54 0.23 0·70 0-/(; 0·70 3.06 .4.37 Lt.67

531 SEE. OFF SITE ~AIN~ (9.60 <1·40 \D·O

532 5EE OFF Site Dt?~ll(vA~/: \'1.2- 27.S' 29·3
'.

3.33 r-: - - O/=F 5J7t5 Dll"'VN~6E \£1.2- 27·S' 29·3:..;I J::; J.:;

:;3 L I 170..,.O() - /73..,.50 R.-r 0·72- 0.57 0·95 0·:;5 0·15 0.70 0-/ ( o· ~ r;. 2.88 ,4-/Z 1-'.40

53G 173-;-30-175+70 KT ·0.63 0·3' 0·95 0.34 0.27 0·70 U·/~ 0.53 2.32- .3.3 I 3.54

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

FREQUENCY ll~ fENS ITY
10 YEAR 4.37 IN/HR
50 YEAR 6.24 IN/HR
100 YEAR 6.67 IN/HR

. . .
.- .•.. ,.::::~_:.::'~ ..__.__.-_.._--------'.

SHEET NO.: I---PROJ. NO.: 89048

WSK DATE: NOV 1990

INC.
PROJECT: SQUAW PEAK PKWY
SUBJECT: RUNOFF COMPUTATION
MADE BY: VA DATE: NOV 1990 CHECKED BY:

~.53 9
TIME OF CONCENTRATION. To = 10 MIN UNLESS NOTED OTHERWISE.
/;rj e- 'I of p



FREQUENCY 1.. rENS I TY

10 YEAR 4.37 IN/HR
50 YEAR 6.24 IN/HR
100 YEAR 6.67 IN/HR

SHEET NO.: e
PROJ. NO.: 89048

WSKDATE:NOV 1990

ENTRANCO ENGINEERS, INC.
PROJECT: SQUAW PEAK PKWY
SUBJECT: RUNOFF COMPUTATION
MADE BY: VA DATE: NOV 1990 'CHECKED BY:

DRAINAGE AREA PAVEMF:NT SLOPE RUNOFF. a (CFS)
A A1 C1 CA1 A2 C2 CA2 :rCA 10 YR 50 YR 100YRNO. STATION TO STATION .. .

ACRE ACRE ACRE ACRE ACRE ACRE FREQ. FREQ. FREQ.

6/ / 172-1-50·-/76.,..80 ~ 0.69 0·30 o.q~ 0·37 0·30 0·70 D.21 O·S'B 2·53, 3,62- 3·87

0'.3 4+'20-7+ r; 7 K:T(SH6.A-e.) 0·52- 0·52- 0.70 0·.36 0·36 /.s7 2.2~ 2.40

(;;IL{ 5EE O,c;c '511;£ IX4/NA&£
,

7,/., 0 \0·6 \ \. 3

to'5 203..,.75-205+90 RT o·s~ 0·'-15 o·'1s 0,43 o.oq 0·70 0·06 o,4Q 2'/4. 3.o~ 3.2. 7

G,6 2 03-r75-205" +50 f<T 0·30 0'30 0·70 0.21 0.2/ f?q Z. , ·31 , ·40

G/7. SEE- o~F SITE DRAINAGE.. 12·7 19·1 )9·3
02 , 201+ 50 -203+75 J<.T 0.5(; 0,3B O·~5 0·3' 0.' B ().70 0./3 0·49 2·14 3.0~ 3·2..7

622..- 201 +50 - 203..,.75 RT 0·42 0'42 0.70 0·30 0.30 /.31 /.87 2.00.
624 199 -tOO - 20 '..,.50 f{T 0·57 0'4 0 0·95 o·.3B 0·17 0·70 0.'2- 0.5'0 2·/9 3. I z. 3·34-

02'5"" \~q-fOO - 201..,.50 R..-r 0.4' 0, '-16 0·70 0,3z.. 0·32- , . 1.10 2-.00 2./3

G2~ '::>6. £ OF':: SITe J)R.AINA5£ 1\·4 ),.2. .\ 7·3
~27 SEE O,cF .f7l'Te PKAINAGE.... 1\ .4 1'.2.- )7·3

~2e" \9<:t+OO - 2,00+90 L7 0.56 0·37 0·'1§ 0·35 0·2.1 (,).70 o. '5 0.50 2·,Cf 3./2 3·34-
&;:30 /q5of qo - ICjCj+ 00 L-r o·CiS o,Sq 0,(15 O·5~ 0.·3& 0·70 0,25 D.BI 3.54 6.05 5.40

(,;3 I \GG+50 - IC, cl+00 R-r 0.5'(; o. '-10 o.qs 0·3& D. , 6 0.70 0.1) O.L"q Z.14 3.06 3.2.7

G.32 \C\ 7+-50 - \99 +00 R"T 0·25 0,25 0·70 0.17 0.17 0·74 /.0 c; '·13..
0.33 \'14-fOO - IC/7..,.50 R. f 0·60 o·Go 0·70 0.'-12. 0·42- 1·84 2.tPZ- 2·80

G3tl 5EG. O{:/= 511E 1>RAIN..46£ 22·3 '31·8 34·0
~ e ..s- 1).F '7



FREQUENCY 1.'1 fENS ITY
10 YEAR 4.37 IN/HR
50 YEAR 6.24 IN/HR
100 YEAR 6.67 IN/HRWSK DATE: NOV 1990

t:NTRANCO ENG I NEERS , INC • SHEET NO.: 3
--"~-

PROJECT: SQUAW PEAK PKWY PROJ. NO.: 89048
----;;;;......,--.;.~~---------SUBJECT: RUNOFF COMPUTATION
------'---'---'---'---'---------

MADE BY: VA DATE: NOV 1990 CHECKED BY:

TIMe OF CONCENTRATION, Te - 10 MIN UNLESS NOTED OTHERWISE.

DRAINAGE AREA PAVEMENT SLOPE RUNOFF, Q (CFS)
A A1 C1 CAl A2 C2. CA2 LCA 10 YR 50 YR 100YRNO. STATION TO STATION ACRE ACRE ACRE ACRE ACRE ACRE FREQ. FREQ. FREQ.

035 \ Cit., TOO -/9G+50 KT O.5~ 0'40 o·Cjs 0·38 0./6 0·70 0,1/ 0·4'1 Z,. l"t 3.0,;'; 3·2.7

638> 1I12 + SO - 1'1 5""..,. Cfo LT ).oB 0.~3 O·ct5 o·GO 0·4S 0·70 0·32 O. <12- "'.02 $'.7'-/ <:D. '4-
G40 IctO-:+qO- /94+00 R-r o.4B

"

0.G7 0.£15 0·45" O' 1 '1 0.70 0./3 0,$8 2.53 3·62 3,87
• 04/ 190+10 -1'147-00 RI 0·G7 0·67 0.70 10,47 0,47 2,05" 2.Cj3 3.13

1043 \89 +50 - \ q 2-1'50 LT ).25 O.6~ 0·9S 0·6>3 0.5'1 0·70 0-41 1.04- 4·5Lj 6'49 (; .ctLt

04b I Boot /0 - 22+' ~7 !l-r(32JVP 57J 0.33 (J'33 OJ,S D·31 0.3/ /·35 ,. C,3 2.07

(;47 17"'30-22+ /5 LTG2/'1tJ ~T) 0·50 0·50 O·Cf5 0·47 0·47 Z~CJ5 2·<13 3,/3

(;48 4 +70- 5+ 90 LT(RAnp- 3Z-AI) 0.07 0'07 0.'15 Q·07 0·07 0.31 0·44 0·47

<050 IB77'"50 - 190-rC)o RI O·7G o.'5L/ 0·95 0·51 D·22- 0,70 O·/S O,GG 2·8f> ~.IZ. 4·L,0

&5/ Ib7+50 - Ie, 0 ..,./0 RT o. 41 D'41 0·70 O.2~ o·ze, 1.27 I. 8/ I. '13
0"53 Se,;. Or:F 5//£ Pf?AINACsE "!; I •L.f 43· 9 L,7. 7.
r;S4 5EE.. OPF5rr£ J)"-AJNJttfire Z-I. I. 2 "., 32.·'
bOSS- -BE-rINIE'EH BIKE PA'fiJ R41-1~ O.Gq (J.bit 0.70 () . L., 5" 0·47 J. q7 2·'t3 3./3:?>Z-.-8 "rlD 32.N D ST

G5(; (IVI17P) 0.2/ 6·Z) O·9§ 0.2.0 0·20 0·20 O.B? 1.25 1.33/1-1- SO -lit..,.. Bo IZT 3l~a

057 11+ 70 - /'-I-fBo l T(~'7~) D· 2/ 0·2} 0·95 0.2.0 0·20 O·2.u 0.&7 /.25 )·33

b"58 124 ~25" - 25-155" f!.-T(32Nj):>7.... 0·/0 0·/0 0·95 0.09 0.0 'J 0·3'1 o.5~ 0·60
(,59 22-r/5 - 25 -t-70Lr(3ZNp 5T) 0·37 0·37 o· crs 0.35 0.35" ),53 2·/8 2·33
659..4 22+80 - '24+45 A 7 (321YP 57j 0·02- {/.02- 0·9S tJ. 0 2- , D·O z.. 0·09 o· /2- (j·13
/'e, e. CP ()!" P

;2.0
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FREQUENCY 11'4 fENS ITY
10 YEAR 4.37 IN/HR
50 YEAR 6.24 IN/HR
100 YEAR 6.67 IN/HRWSK DATE: NOV 1990

ENTRANCO ENG I NEERS, INC. SHEET NO. :--=z.Lt_
PROJECT:~S~Q=UA~W~P~E~A~K~P~KW~Y~ PROJ. NO.: 89048
SU8J ECT :--.:...;,R..;;..UN~O;;;.;.F...;.F~C..;;.O..;...;M.:.-.PU=T..;...;A....:...;T:.....:I:.....=O....:...;N _
MADE BY: VA DATE: NOV 1990 CHECKED BY:

DRAINAGE AREA PAVEMENT SLOPE RUNOFF. a (CFS)
A A1 C1 CA1 A2 C2· A2 LeA 10 YR 50 YR 100YRNO. STATION TO STATION

/l/f) • ACRE ACRE ACRE ACRE ACRE ACRE FREQ. FREQ. FREQ.

/1 G60 184.,.00 ...:., fjr50 L T 0·90 0·70 0·95 0·67 0.2.0 0.70 O. / 0.[:;/ 3.5'-1 5,OS 5·40

I::; 6G( Ib4-tOO - I 7-r50 f{/ 0·78 0·55 o. 5 0·52- 0,23 0.70 0·/6 u·~B 2.97 4·Z,,- 4. 5 4-

/3; G6z- /84+00 - IB6+so R-r 6·47 °'47 0.70 0·33 0.33 "4'-1 2.oG 2.2.0

/,v 070 181+00- IB -tOO RT 0·(;7 0.4B 0·9 S 0·45 0./ q 0,70 0"3 0,58 2.53' 3.62- 3·87

1'1..-- 671 )B'+oo -IB -tOO R./ O,2b 0,2. r; 0,70 0,/8 0·/8 O.7ct I, J Z 1.2..0

17/ (;72 B+~-II+$0 (RANI' .32.-8 0·30 0·30 o,9S 0,2..t1 0,2.. 1.27 ,. e>l I. C,3

/1." GIZA 37+30-1.,6 +80 KT (BII1E. J1.::JTH 1.09 LoC) 0,70 0·7' 0·7' 3·32- 4.7'-1 5.07

II ?73 18/+ 00":' 18 +00 L 0·59 0.46 O·C(5 .0·44 0.12 0·70 0.08 O·S2.- z.z. 7 3·24 3,47

II &/4 4.,..30 -15+oQ(MH/7 32.-.4) I . I I I. 02- 0·95" o,e, 0.09 0·70 0- or; ,. 0 ~ 4·50 {;.43 r;·87

II (;75 2+00 - 4T'30 (Ml1fJ 32 -.4) 0,80 0.67 o·qs 0-(;4 0·/3 0·70 0.09 0.73 3-/ L,.5{; 4·87

JI 676
.,

17&-1-00 - J78+50 L T 0·72- v· 5f:> 0·95 0·55 0.14- 0·70 0./ 0 0.G5 '2·e.4 4·0r; 4·3

II 077 /72-+20- '76-too L., 0·77 0.57 0·95 (/.5L.; 0,20 0·70 o./L.; 0, r; f3 2·97 4·2~ 4·:>4-

10 680 17 00 - J +00 1t'T 0.64 0.51 0·95 0·48 0·/3 0,70 0·0 ·57 2·49 3·56 3·80
If) 681 5-00- a..,. o (1lAI1P-32 ... /3 0·26 0·28 0·95 0.2..7 0·2. 7 I. '0 t.6e> /·80

If) tf'BIA '2+00 -IJ-+50 KT(M~p32-8 0·73 0.73 0·70 0,5/ 0·5/ '2.2..3 3.' B 3'.1.;0

9' Gl32 176 +00 - 179-rao t?-r o· 7/ 0,5& 0·95 0·5'5 u.1] 0·70 o·oct O·G 2,80 .3. q "'.27
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MADE BY 01 -;:r, J, DATE 6//9/9 ,-p ;

CHECKED BY DATE SEC. SHT. NO., _
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SHEET NO. 2.//0
7

JOB Nl. _DATE {PI/(/, !9..£'

JOB 5t?S/

MADE BY aT5
CHECKED By DATE SEC. SHT. NO. :-

CALCULA TIONS FOR--,,-[),.;..r~I4...:..::."";.:..-""'":A;;f4....:e:-=-......c..;A:..;.I'...,:;·p-!.....:l;;;.--..:..r....:o~~A_v~Iv'-~/!:::...-...:,:f;;.--:r.~~;....
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(I'
I

I ."'V
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SR5/ "'7:)/,;;JOB, -=- SHEET NO.,__~~,/~,/~-

MADE By_L...;;..;7_-rn__DATE 6:.-135-95 JOBfID., _

CHECKED BY DATE SEC. SHT. NO•• _

CALCULATIONS FOR [)rCl1nQ1e. AyeCl.s f-iJ ;?Vt'nl S .f~1

) 7If' c..,
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Appendix F

Storm Sewer Inlet Calculations
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AU structural steel shall be In Ctccordance
with ASH-A Spec's A~36.

GENERAL NOTES

2. All ralnfor"cement steel sholl conform to
100)-1. 1003-Z. Gra4e 40.

3. All weldlno shdll be In dccorddnca with AOOl
speclflc"tlons.

4. The completed or-dte assembly <frame & or4to)
snail be Qlven two ShOp COdts of No. I point,

5. The Instdllatlon Clnd InspectIon of steel studs
welded to steel dctlnQ dS connection C1evlces
to the concre1 a shdll conform to the Amerlcdn
Weldlno Society's Structures' Welding Code
(AWS Ol.n, Specifications 4.21-4.21.

ill GRATE AND FRAME DIMENSIONS
Catch Basln Frame Catch e"sln Cr"te

Curb Cutter --
Type He10th Width A I 4:

~ffi ~- ---
B 6' Z'-6' _':.'Y~-r.!~~~~.!~y~:_~~f-_.-..
C 3' Z'-6' 130/,,' 18'-/4'-Z2' II Yo' 18'-14'-22'

3Yz-xYz" B"r"s(!Ye!.. .__

\
3Yz"xYz- Bars1!Ye!. ~.

y..
Typ )---·X-...i-.

C

3YZ·xYZ·xIO·
Broce Pldfe
See Section a-B

----~\

L

L I02x76x12. 7 mm-----\
. I . .
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89x12.7 mm Bdr 89x1ZJ_ ~'!'!.!!\j------'--

!
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-1
IJ-i. Ii . .-

,,,,Y..- / \. L 4'x)'xY:' 0-
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L

r-------

I
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PLAN VIEW
FRAME

PLAN VIEW
GRATE

7/94

C-IS.91
Shuot 2 of Z

FREEWAY CATCH BASIN DETAILS

STATE OF ARIZONA
OEPARTMENT OF TRANSPORTA nON

OIVISION OF HIGHWAYS
_____ST ANOARO DRAWINGS_

tii.iii,NG..o,

BRACE PLATE DET AIL

SECTION B-B

NI'- {3S-;Z 'J,;<f')x ,:)"0:
I;;,.

SECTION A-A
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GENERAL NOTES

STATE OF ARIZONA
DEPARTMENT OF TRANSPORTATioN

DIVISION OF HIGHWAYS
______..~T!'~Q~I"!Q_QI!!'WINGS__.._I -._--.
(0 CAT CH BASIN OIU~lttG NO.

WITH HALF BARRIER C-IS.92

•
See Std C-15.91 for dimensIons. sizes dnd detdlls
not shown for InS1ollcrtion of catch bosln and half
bdrrler-.

2. See Std C-13.60 for dimensions. sizes and detdlls
not shown for InstaUCltlon Of slotted drdln.

3. Unless otherwise noted. reinforcement steel In
half barr-ler tor Installation with catch bdsln dnd
slotted drain. shall conform to sizes and number
specIfied.

4. The Installation dnd Inspection of steel studs
welded to steel dctlno dS d conrlectlon devIce to
the concrete shdll conform to AWS OJ.I dOd
speclflcdtlons 4.21 • 4.27.

S. Wlle.... e dppllcc:lble, see Sfd C-IO.09 fo .... weep hote
placement.

6. See Sfd C·IO.99 fa.... dddltional oenerdl notes•

1. C....ate daslQn 15 not suitable fa.... IOCdtlons subjec1
to bicycle trdfflc. See Std C-IO.99.
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CA rCt! BASIN. MEDIAN
fLUSH

STATE or ARIZONA
DEPARTMENT or TRANSPORTATION

DIVISION or HIGHWAYS
STANDARD DRAWINGS

SECTION B-B

5. Welding shall be In accordc1nce with Stc:mdord
WeldIng $PBclflcotlons.

6. Cr"tlnQ .:I5sembl)' sh<311 be 'Olvan one shop co"t of
No. I paint.

7. 'H' Indlc",ttld on pl,ms.

• 8- When Wall HelQht Excoeds 8'

I. Apron shan be AC or portland cement concrete
os specl fled on plans.

2. All concrete shall be ClaS$ B.

3. Crating shall be fabrlc4ted of structural steel.

4. Structurc:1l steel shall be 1n occordanCa with A$H.4
A36.

o See Median Match Medlc:sn
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

LOCATION DATA

Highway 5,,1 S / I' S{)VAw 1'6A J:: 11/6.. }! tv/- Y
Location 1/0«7"11 t!'.orJ/Vo

Project No. _

DESIGN'DATA

Frequency :?t7 years

P6= ;;Z, f1 t:J ,in. P24= 3. 3.,3 in. P1 = /,:7;:7

Tall ZZ- . .,;;)1 10' £1, I/.-; AQ.ol!ra 'f'4/J,-

n () , 0 It;,

in.

INLET CALCULATJONS

No

Inlet

Station
DA~

No '"
~

Inlet
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Q
cfs

Oe Or
cfs cfs

So Gutter Pavement
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o
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T
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in. A t C cfsc • orr.
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~

,3'rJ~5 ,067 ~ ,Sf) !Z.g& o16~ I~ 10'.72 I ~. 92- D
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rj) {)e;O;-ess / II e c ~ -r:. v of:. C~;~
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD
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LOCATION DATA
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Project No. _
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Frequency S' 0 years
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

Checked by: Date: _

--

@ 0 e.(Jy.Q s..s I If @ car 0

Computed by: D\ 5 L- 4 ~ w ~

n I

INLET CALCULATIONS A~P/(,QJ S/lov,l,!?U/ A,!//K, ~1J
Inlet DA ~ Inlet Q Oe Or So Gutter Pavement D T a Inlet X Q. Qc

No Type cfs % ft. ft. in, I

No Station ~ cfs cfs Sx'/, 2/n Sx '~ 2/n Act. Corr. efs cfsIA,
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: J Ol 3

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 215+00

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.029 0.016 10.65 14.90

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.96 0.533 0.59 3.08

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 21.83 15.00 0.870 9.33 1.31

P-1-7/8 3.00 1.40 0.970 1.27 0.04

Combination 0.996 10.61 0.04 "!d-Cf
;<Cr;>L; L£N6TJI dP t.:uJ r7£ffJ J)R.Il/iV :!!:' If?jq X I~ $ ;;);)... FT



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 223+75

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: I 'J.- ?J

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.040 0.016 8.34 11. 72

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.607 0.60 2.83

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 16.77 12.00 0.890 7.47 0.87

P-1-7/8 3.00 1.40 0.990 0.86 0.01

Combination 0.999 8.33 0.01

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza DATE: 07-16-1995

PROJECT: SR 51 PROJECT NO.: Squaw Pe

INLET NO.: I 3 Y STATION: 229+50

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.037 0.016 6.97 11.32

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.66 0.631 0.56 2.68

Qi Qb
(cfs) (cfs)

--------- ---------
5.87 1.09

1.07 0.02

6.95 0.02 ~ !;,z q

INLET INTERCEPTION

Inlet Type LT or W L E
(ft) (ft)

------------ -------- -------- -------

Slotted Drain 15.55 10.00 0.840

P-1-7/8 3.00 1.40 0.980

Combination 0.997

/(61'tJ [E Ale Til Or S LIP rIC3/) tJt!Z./f/"</-= /' It' "1,,-< 10.::. /6 rr

---- ----I



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.907 0.33 1. 77

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)----------- --------- --------- ------- --------- --------

Composite 0.003 0.020 0.016 1.39 7.08

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 233+40

DESIGN FREQUENCY: 50 Years

Or ~,-,,"'re'1) /)Ql..A-IN-= 1·t.1~Xz...~ '1PT

q (if 9

Acres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: I L/3

DRAINAGE AREA:

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)------------ -------- -------- ------- --------- ---------

Slotted Drain 6.96 2.00 0.450 0.63 0.76

P-1-7/8 3.00 1.40 0.990 0.75 0.00

Combination 1.000 1.39 0.00

I
I
I
I
,I

I
I
I
I
I
I
I
I
I
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I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: I 'i ~

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 234+90

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.003 0.020 0.016 2.05 9.10

GUTTER FLOW

W SW a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.815 0.37 1.83

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 8.59 3.00 0.530 1.10 0.94

P-1-7/8 3.00 1.40 0.970 0.92 0.01

Combination 0.995 2.04 0.01

L~/IJ f-etJ6 (If t1r ~l.-o-r reD txl.AlN

;:: / ' t1 q y '3 ~ 6 F f •



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

STATION: 236+10

PROJECT NO.: SQUAW PE

DESIGN FREQUENCY: 50 Years

DESIGNER: Dave Schaub

DRAINAGE AREA: XX Acres

INLET NO.: XX I L.j '1

PROJECT: SR 51

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.003 0.020 0.016 2.26 9.64

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.791 0.38 1.86

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.07 4.00 0.640 1.46 0.79

P-I-7/8 3.00 1.40 0.990 0.78 0.00

Combination 1.000 2.26 0.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Dave Schaub

PROJECT: SR 51

INLET NO.: XX / I.{ 8

DATE: 07-16-1995

PROJECT NO.: SQUAW PE

STATION: 237+20

DRAINAGE AREA: X Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.003 0.020 0.016 2.15 9.37

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.803 0.38 1.84

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------

Slotted Drain 8.82 4.00 0.660 1.42 0.73

P-1-7/8 3.00 1.40 0.990 0.72 0.00

Combination 1.000 2.15 0.00



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 244+30

DESIGN FREQUENCY: 50 YearsAcres

Sc-o TTt=~

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: I 5" 3

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------
Composite 0.004 0.020 0.016 4.28 13.09

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.645 0.45 2.14

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 13.34 7.00 0.730 3.15 1.13

I

P-1-7/8 3.00 1.40 0.960 1.09 0.04

Combination 0.991 4.24 0.04

I
I
I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: / S-~

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 248+25

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.002 0.020 0.016 4.11 15.99

'GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.547 0.51 1.44

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 10.56 6.00 0.770 3.20 0.91

P-1-7/8 3.00 1.40 0.920 0.84 0.07

Combination 0.983 4.04 0.07

- I -



DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 251+00

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: /0S

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 5.40 14.61

GUTTER FLOW

W SW a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.590 0.48 2.23

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.24 9.00 0.790 4.31 1.09

P-1-7/8 3.00 1.40 0.960 1.06 0.03

Combination 0.994 5.37 0.03

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: It:, Lj

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 252+55

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 3.05 11.03

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.729 0.41 2.03

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 11.01 6.00 0.750 2.31 0.74

P-1-7/8 3.00 1.40 0.990 0.73 0.01

Combination 0.997 3.04 0.01

/-Getb >Lc1r1!!J )J!LItI!J L-ffEt}CTIi _- 1111 x 6 -::r 10 ~r

16/_} 0
("",



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W SW a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.603 0.60 2.72

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 265+15

DESIGN FREQUENCY: $ 0 YearsAcres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: ! S"'3

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.040 0.016 8.13 11.81

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 16.21 10.00 0.820 6.68 1.45

P-1-7/8 3.00 1.40 0.950 1.37 0.08

Combination 0.990 8.05 0.08

I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

')...b~+bO
STATION: 266190

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: I 87

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.003 0.040 0.016 7.09 11.20

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.628 0.58 2.61

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.04 10.00 0.850 6.09 1.00

P-1-7/8 3.00 1.40 0.980 0.98 0.02

Combination 0.997 7.07 0.02

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



---~--------
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza\

PROJECT: SR 51

INLET NO.: I q (

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 275+10

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.017 0.040 0.016 7.89 8.33

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.768 0.46 4.98

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 23.95 11.00 0.660 5.28 2.60

P-1-7/8 3.00 1.40 0.960 2.51 0.09

Combination 0.989 7.80 0.09



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.899 0.34 4.11

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------
Composite 0.018 0.020 0.016 3.35 7.27

Qb
(cfs)

2.05

0.03

0.03 if '/;21
'-I::: A pr

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 285+00

DESIGN FREQUENCY: 50 Years

0.991 3.32

...oR.A/;V Gc~6 "Tit: /·4t!x

Acres

INLET INTERCEPTION

LT or W L E Qi
(ft) (ft) (cfs)

-------- -------- ------- ---------
16.74 4.00 0.380 1.30

3.00 1.40 0.980 2.01

DESIGNER: Nasir Raza\

P-1-7/8

PROJECT: SR 51

INLET NO.: ;2..-00

DRAINAGE AREA:

Inlet Type

Slotted Drain

Combination

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



____1__
~~~~- --------- -~-----------

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza\

PROJECT: SR 51

INLET NO.: )..0 g

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 287+70

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.018 0.020 0.016 3.11 8.47

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.735 0.29 3.59

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 20.00 9.00 0.650 2.04 1.06

P-1-7/8 2.50 1.40 0.960 1.02 0.04

Combination 0.987 3.07 0.04

~G621f) >,-~rrcA) ~f..-IJ-J/.) (£I-J 6III 0>- II ttq '" q - Itt -FI-



DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

~Gtf.'1J fLO{-rfi/; iJotlill.J 1-8NGTJ-f= ~/)t /'l/q :f 3 ~ PI

27/""J9

GUTTER FLOW

W SW a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.535 0.37 4.25

DATE: 07-16-1995

STATION: 290+40

PROJECT NO.: Squaw Pe

DESIGNER: Nasir Raza

INLET NO.: ;) I 0

PROJECT: SR 51

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.018 0.020 0.016 7.63 12.83

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 32.66 21.00 0.840 6.43 1.20

P-1-7/8 2.50 1.40 0.940 1.13 0.07

Combination 0.991 7.56 0.07

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: ;),/ ~

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 297+20

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.010 0.020 0.016 3.15 10.00

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.655 0.32 2.75

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 17.26 8.00 0.670 2.12 1.03

P-1-7/8 2.50 1.40 0.910 0.94 0.09

Combination 0.971 3.06 0.09

.M /f/IJ LeA/6TH;",; /' Cfq x ~ =- /2. F;

'2 Y/J ~



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 300+00

Aeres

DESIGNER: Nasir Raza

INLET NO.: ~I ~

DRAINAGE AREA:

PROJECT: SR 51

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (efs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.006 0.020 0.016 3.24 11.44

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.589 0.35 2.23

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (efs) (efs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.45 8.00 0.730 2.36 0.88

P-1-7/8 2.50 1.40 0.900 0.79 0.09

Combination 0.972 3.15 0.09

I
I
I
I
I
I
I
I
I
I
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I
I
I
I
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I
I



____1_

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: CJ f 8

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 302+62

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 4.44 13.97

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.496 0.40 2.10

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 17.12 11.00 0.840 3.74 0.70

P-1-7/8 2.50 1.40 0.910 0.64 0.06

Combination 0.986 4.38 0.06



GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.517 0.53 2.49

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 7.93 17.03

1.39

0.09

Qb
(cfs)

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 306+85

DESIGN FREQUENCY: 50 Years

INLET INTERCEPTION

L E Qi
(ft) (cfs)

-------- ------- ---------
12.00 0.820 6.53

1.40 0.930 1.30

0.989 7.84

Acres

0.09

Ut( '.J :5 La-r re1) D{U}/Ai t..13N{. T11-::;- /. 0/q ,K" /'2.,: / & ..,::r

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

P-1-7/8 3.00

DESIGNER: Nasir Raza

INLET NO.: ;;1.. ?-. V

PROJECT: SR 51

DRAINAGE AREA:

Inlet Type LT or W
(ft)

Slotted Drain 19.36

Combination

I
I
I
I
I
I
I
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I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: ~ '37

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 322+00

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 5.76 15.02

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------

2.50 0.066 1.40 0.464 0.42 2.39

INLET INTERCEPTION

Inlet Type LT or W
(ft)

Slotted Drain 20.55

P-1-7/8 2.50

Combination

L
(ft)

14.00

1.40

E

0.870

0.920

0.990

Qi
(cfs)

5.02

0.68

5.70

Qb
(cfs)

0.74

0.06

0.06
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CHART 11. Grate inlet capacity in sump conditions.
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CAl.CULATION RECORD

!

I,-
I

in.

I

DESIGN'DATA

Frequency :;0 years

P6= ;;<. oS v . in. P24= 3, 3 3> in. P1 = j, jJ Y
Ta II 2 -z... {) 110 I r,41A i ;;2 0, 0 / fJ. 0 r ')1. / )Y..
n 0 Diu.

INLET CALCULATIONS A-/l/JI?7/J S'I!JJO/ A/'/£ (/)
Inlet DA ~ Inlet Q Oe Or So Gutter Pavement D T a Inlet X Q. Q c

No Type cis % ft. ft. in, I

No Station ~ cfs cfs
Sx

l

"
z/n SX I" z/n Act. Carr. cfs efs.
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LOCATION DATA
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Project No. _

Computed by: 0, 5 c_ /., ~ r.J 1:.

~ te 20·0405 lM4 ra/7/9 )r'
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Checked by: Date: _~ _
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in.

/

Frequency £0 years

P6= ;Z, go in. P24= 3,33 in. P1 = J,? P
TaII 2. 2.. • 0 ,V0 I )'1, / J j 2 (/ I 'a / 6, 0 If4' / J-

O.OIe,n

--------
DESIGN'DATA

3 d

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

o

- - ---

@

----
LOCATION DATA

Highway SK 5' S. -SQuAw CEAK /!,t-J Y
Location 5 D tJ c,t,/ <ZiJu /VL:J
Project No. _

INLET CALCULATIONS
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DA~ Inlet Q
°c Or So Gutter Pavement 0 T a Inlet X Q. Qc
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No Stution ~ cfs efs Sx z/n Sx z/n Act. Corr. cfs cfs

b'"51~i(~1-7-5 g' c -/.5-. 't I "" I
7,00 .?~?J5 •o61J W (). tiS- /b. S" /(,0 1f),7Z ,11 t> /13 .07

<"/DItI!'.Q.. dvY\.- · ~", PI"

15'@ ','2 <)01- DO 18' C-IS.o;/ jV/
), /3 ~';'Ji .06 fJ ~ iJ·3S /1.0b I, LIO g $",3?> ·11 '3.lJ'I "oy

~/o#"J-. ~I/~ ,
"

If'1 J.:i"f.rtJ5 f3' (-IS. '11 1:/
]. I:) .llr~5 108 ? I~ 0,35· /1·70 j. yo ~ S,j~ .9'3 3.01 .00

'iJol1f'J..CY_ · "/", () , 5"':2 +- (P 1) c;3' c- 15.9'../ J:I
1,)3 .'/1.~5 IFJ;;' 7 /~ 0.'2-'0 ~ ~,Ii I. '1D S- 3.35'" ~I {.5'3 0

I.fI" ff~l r-
~ - J'

ct.,'/61 "J 5".3-r5' () 0' C-IS''11 tvl
1..b3 ,LIt" 106 ? fbi 0, t. q ~, at /.1.../0 s 3.3-5 / /.0 3 D

0 f/~itt'J- dy~ · "
/66 :J,SLfI-YS- {3' C-/~''7/ wi ;,9Y ,Il'')..';> '069 0 ID.J v Ig, C($ /. yo .s- . 3·.3~ . '! '1 1.73 .01

.. 12:/.:>#(>)... n,.
• I'

/6 :; ;;'5SI-4/07 Z3 ' C - 15, '7 / I-v I
;.7'1 ,lIt:!!5' '061/ ~ D • .3 c Q.9!5 ;,'-/0 s 3.35'"' • '1 if 1.7 3 • DI

I~/oH<",.1 O"h

/9'-1.:2 ~5-1- / S I/o' C~/S"CJ:~ trJ/ B.s-g •?/s3'V .0' 7 .~ o·s-> /3.9'9 O,Br; I&, /0.72- I 8.?~ • 0 Z.
<;/0 III" 0........

/ " -Co be P /",
II

tJ rl Pv' clJ) ,
5 Y/"""" ,-

4',$ CL3
p.{J 1'J I" _ :; O,ni)

Computed by: --....0,-,.\~S....;e.-"---,-I,-"IA'-""'L/_~,,,-- Checked by: Date: _

~ te 20·0405 12174 e/7/q )
~
-S)

____""'......."C""_. ......__._"--_--...;.. .. _._ ..



ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

I_
I

in.

DESIGN'DATA

Frequency yo years

P6= <:<, g 0 in, P24= 3. .3:2 in, P, = I. '?~

'Ta II 2 '2.. ,--:l I/o I .J4/L ; 2 O. D / 1] f f'4 / tY-
n p.o/6

LOCATION DATA

Highway ,5"£ S I" S Q();4- IV t/EAK /I w Y
Location $Q tJ r/I /.5 ou;vO
Project No. _

IJI~1'1t' (D
----... IIINLET CALCULATIONS S ilL I? )1;4/£

Inlet DA ~ Inlet Q De Or So Gutter Pavement 0 T a Inlet X Q. Qc
No Type cis % ft. ft. in, I

No Station ~ cis cfs Sx z/n Sx z/n Act. Corr. cfs cfs.
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in.

DESIGN'DATA

Frequency 5" D years

P6= 2. '6 0 . in. P24= ,2.33 in. Pl:: ;. '? 7

TaII 2. 2. • 0/10 I. 5 J.. / J ;. 2. o. i) / B,)'/.. I ~L

n () 0/&

----------
ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

- --- --

.
A(1,//If (/)

- --
INLET CALCULATIONS S)//..O/ A//rt (7)

Inlet DA~ Inlet Q Oe Or So Gutter Pavement 0 T a Inlet

~
Q. Qc

No ....... Type cfs % ft. ft. in.
I

No Station ~ cfs cfs Sx z/n Sx z/n Act. Corr. efs cfs.
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

I
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in.

I

DESIGN'DATA

Frequency §"0 years

P6= -Z. g () in. P24= 3, 3~ in. P1 = l f?
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INLET CALCULATIONS A-t?f?R (15 <:111.01 /f//;e /f)

Inlet DA~ Inlet Q Oe e.- So Gutter Pavement D T a Inlet X Q. Qc" I

No . Station No l:i Type cis cis cis % Sx z/n Sx z/n ft. ft. in. Act• Corr. cfs cfs
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GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
/'

3.00 0.083 / 1.34 0.571 0.68 2.34

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 14.23 10.00 0.880 7.60 0.96

P-1-7/8 3.00 1.40 0.970 0.93 0.03

Combination 0.996 8.54 0.03

T
(ft)

12.278.57

Q
(cfs)

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 210+50 S 8

DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

DRAINAGE AREA: x Acres

INLET NO.: x / /9

Cross-Slope S SX n
(ft/ft) (ft/ft)

----------- --------- --------- -------
, --

Composite 0.002 0.046 0.016

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: x If..-;'

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 215+00

DRAINAGE AREA: x Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- ---,------ --------

composite 0.009 0.040 0.016 5.98 8.53

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.757 0.47 3.62

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 17.54 8.00 0.660 3.98 2.00

P-1-7/8 3.00 1.40 0.960 1.92 0.08

Combination 0.987 5.90 0.08

\..\~6 Z~I·4.q:: 1'2. fT

I



DATE: 07-16-1995

STATION: 223+75

DESIGN FREQUENCY: 50 Years

PROJECT NO.: Squaw Pe

Acres

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

INLET NO.: x I ') 7

PROJECT: SR 51

DRAINAGE AREA: x

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.040 0.016 9.18 12.21

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.588 0.62 2.89

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 17.60 12.00 0.870 8.01 1.17

P-1-7/8 3.00 1.40 0.970 1.14 0.03

Combination 0.997 9.15 0.03
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: x 13;)",

DATE: 07-16-1995

PROJECT NO.: Sqauw Pe

STATION: 229+85

DRAINAGE AREA: x Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

cross-Slope S sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004: 0.027 0.016 8.26 14.84

GUTTER FLOW

W SW a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.04 0.544 0.57 2.58

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 18.20 12.00 0.850 7.07 1.19

P-1-7/8 3.00 1.40 0.960 1.15 0.04

Combination 0.995 8.22 0.04

I

I
/ Z x;, 'I t:t - /13



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 236+50

Acres

DESIGNER: Nasir Raza

PROJECT: SR 51

DRAINAGE AREA: x

INLET NO.: x I Lj 7

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

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

Composite 0.004 0.025 0.016 2.56 8.84

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.10 0.799 0.40 2.06

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

---_._------- -------- -------- ------- --------- ---------
Slotted Drain 9.75 5.00 0.720 1.85 0.70

P-1-7/8 3.00 1.40 0.990 0.69 0.00

Combination 1.000 2.56 0.00

I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

INLET NO.: x STATION: 240+80

DRAINAGE AREA: x Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.040 0.016 6.96 10.87

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.642 0.56 2.72

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.34 10.00 0.850 5.91 1.05

P-1-7/8 3.00 1.40 0.980 1.03 0.02

Combination 0.997 6.94 0.02

It! ;; ~-



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.591 0.48 2.22

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------
composite 0.004 0.020 0.016 5.38 14.58

INLET INTERCEPTION
(

QiInlet Type LT or W L E Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.21 9.00 0.800 4.30 1.07

P-1-7/8 3.00 1.40 0.960 1.04 0.03

Combination 0.994 5.35 0.03 ('1.-1'"29
~CfQA .!>c.c>1re'[) LJI!.A-IAI {-GNcr 1/ -=- ~XI·S ~ /1 ,;:r

DATE: 07-16-1995

STATION: 244+30

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: x /SC?-

DRAINAGE AREA: x

I
I,
,I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: x /55"

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 248+25

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 6.99 16.44

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.533 0.52 2.33

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 17.66 11.00 0.820 5.77 1.21

P-1-7/8 3.00 1.40 0.950 1.15 0.06

Combination 0.991 6.93 0.06



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

/..t;a'.J; 5.~OTrEj) ..bI2-A'/f.J l-G.::N 6rH:::- ~ x I· '-I C; eo' g;::;r

tV 25 0 1'06) l51 t I')

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 250+00) 2> It 75

Acres

DESIGNER: Nasir Raza

DRAINAGE AREA:

PROJECT: SR 51

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------
t->t?roo

composite 0.004 0.020 0.016 3.13 i) 10.89

? f~ It> 1-> 't7S
" ,.. -"""-'

GUTTER FLOW

W SW a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.735 0.41 2.11

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 11.42 5.00 0.640 2.01 1.12

P-1-7/8 3.00 1.40 0.960 1.09 0.04

Combination 0.987 3.09 0.04

I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Dave Schaub

PROJECT: SR 51

;2S-;; +- {P {J ( lroo )
INLET NO.: xx-;;., 5' 3+ S-O (1& ( )

DRAINAGE AREA: xx Acres

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 253+50 i- :l:) J. rtG v

DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------
J-)"3lJ"D

Composite 0.004 0.020 0.016 1.63 7.36

/·;)3 2 ).2 f-b <7

GUTTER FLOW

W SW a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.895 0.34 1.97

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 7.98 3.00 0.570 0.93 0.70

P-1-7/8 3.00 1.40 0.990 0.70 0.00

Combination 1.000 1.63 0.00



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.881 0.34 1.98

DATE: 07-16-1995

STATION: 254+45 & 255+- 1+0

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

INLET NO.: /(PrOj /(07

PROJECT: SR 51

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 1. 74 7.69

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 8.25 3.00 0.550 0.96 0.78

P-1-7/8 3.00 1.40 0.990 0.77 0.01

Combination 0.994 1.73 0.01

I
I,
I:
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: ! g d-

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 265+15

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.040 0.016 8.60 12.09

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.592 0.61 2.76

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 16.68 11.00 0.850 7.36 1.24

P-1-7/8 3.00 1.40 0.960 1.20 0.04

Combination 0.995 8.56 0.04
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: I <t fp

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 268+60

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.003 0.040 0.016 7.57 11.52

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.615 0.59 2.65

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.54 10.00 0.840 6.38 1.19

P-1-7/8 3.00 1.40 0.970 1.15 0.04

Combination 0.995 7.53 0.04

- I

I ~ ~ t
rl



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 1.56 0.750 0.48 5.07

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 275+10

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

INLET NO.: J10

PROJECT: SR 51

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.017 0.040 0.016 8.60 8.66

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 24.99 12.00 0.690 5.95 2.65

P-1-7/8 3.00 1.40 0.960 2.56 0.09

Combination 0.990 8.51 0.09
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: d- 0 t.( i :t07

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 285+00 1:: 2. ~ 7+50

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.017 0.020 0.016 2.71 8.06

2 I 76 tV 2:37+$0

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.758 0.28 3.40

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 18.21 7.00 0.580 1.57 1.14

P-1-7/8 2.50 1.40 0.940 1.08 0.06

Combination 0.978 2.65 0.06

/1..661' {) !. L.lJr.,..eJ) beAIIV LefVGl fJ -::: '7;'( /- L( 1 ":::::- ItJ r-r:
I1J Z ~:5 fO () 2:.- Z. 6 7 I 5 t7

~ 11;z'



GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.564 0.36 4.13

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.018 0.020 0.016 6.61 12.06

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

1.30

0.09

0.09

Qb
(cfs)

5.31

1.21

6.52

Qi
(cfs)

DATE: 07-16-1995

STATION: 290+40

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

INLET INTERCEPTION

LT or W L E
(ft) (ft)

-------- -------- -------

30.20 18.00 0.800

2.50 1.40 0.930

0.986

£c& ':.P SLOrr£{) tJ/tAltJ 0e~6rfl::;;-

P-1-7/8

DESIGNER: Nasir Raza

INLET NO.: ~O q

DRAINAGE AREA:

PROJECT: SR 51

Inlet Type

Slotted Drain

Combination

I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

INLET NO.: ;)/3 STATION: 297+20

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.009 0.020 0.016 3.09 10.01

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.654 0.32 2.69

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 16.92 8.00 0.680 2.11 0.98

P-1-7/8 2.50 1.40 0.920 0.90 0.08

Combination 0.974 3.01 0.08



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 300+00

Acres

DESIGNER: Nasir Raza

INLET NO.: ;;L I t(

DRAINAGE AREA:

PROJECT: SR 51

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 1.50 8.06

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.758 0.28 1.88

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.97 3.00 0.470 0.71 0.79

P-1-7/8 2.50 1.40 0.910 0.72 0.07

Combination 0.953 1.43 0.07

I
I
I
I
I
I,
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*****************************************
***** ROADWAY DRAINAGE DESIGN ***** .
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: ;2. I '"

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 301+30

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.004 0.020 0.016 1.56 8.89

/

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.711 0.29 1.66

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.43 3.00 0.490 0.77 0.79

P-1-7/8 2.50 1.40 0.880 0.70 0.09

Combination 0.942 1.47 0.09

7 1/;;/l-£(> Jp 5L-°Trc/) 1J((!J-,fI UN $ r/--l·::: /rtf 4x:5 ~ '5 ,cr.



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.89 5.00 0.710 1.22 0.48

P-1-7/8 2.50 1.40 0.960 0.46 0.02

Combination 0.988 1.68 0.02

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 302+62) 3 rJif-ldO) J, 0 51'! iJ

Acres

DESIGNER: Nasir Raza

PROJECT: SR 51

DRAINAGE AREA:

INLET NO.: -;J 17/ ~I ~ C2;2.-. 6

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 1. 70 9.28
/,7£ t1J "!7tJ t1 rtJO
/~f!1 p'l 3t2~t'1 ()

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.691 0.30 1.68

I
I
I
I,

I
'I
t
I
I:
I
I
I
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I
I
t
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: ;);;';L

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 306+80

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 1.88 9.29

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.690 0.30 1.86

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 10.95 5.00 0.660 1.25 0.63

P-1-7/8 2.50 1.40 0.940 0.59 0.04

Combination 0.979 1.84 0.04



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-16-1995

STATION: 310+67

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: '2 J--.&

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 4.86 13.77

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.620 0.47 2.22

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 14.48 8.00 0.760 3.71 1.15

P-1-7/8 3.00 1.40 0.960 1.11 0.04

Combination 0.992 4.82 0.04
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: d 3 3'

DATE: 07-16-1995

PROJECT NO.: Squaw Pe

STATION: 322+00

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 5.84 15.44

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.453 0.43 2.30

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- ---_._--- ------- --------- ---------
Slotted Drain 20.18 14.00 0.880 5.14 0.70

P-1-7/8 2.50 1.40 0.920 0.64 0.06

Combination 0.990 5.78 0.06

1-
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: GAG

PROJECT: Squaw Peak

INLET NO.: 126

DATE: 08-07-1995

PROJECT NO.:

STATION: 4+80 Shea-C

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.028 0.016 0.016 1.28 2.66

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.44 1.000 0.22 3.41

INLET INTERCEPTION

Inlet Type L W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
P-1-7/8 1.40 3.00 1.000 1.28 0.00



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************I

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.887 0.34 4.82

DATE: 08-07-1995

PROJECT NO.:

STATION: Shea-C 11+00

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: GAG

INLET NO.: 129

PROJECT: Squaw Peak

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.025 0.020 0.016 4.12 7.55

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 20.14 7.00 0.530 2.20 1.91

P-1-7/8 3.00 1.40 0.990 1.90 0.01

Combination 0.998 4.11 0.01

I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: Ramp Shea 'c.' -# /30

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 13+00

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.013 0.020 0.016 1.19 3.00

GUTTER FLOW

W SW a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 1.000 0.25 3.16

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.31 3.00 0.500 0.59 0.60

P-1-7/8 3.00 1.40 1.000 0.59 0.00

Combination 1.000 1.19 0.00



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

/!lE'C?'.1J 5t..oTre.tJ /)II!?FJ/,v L.€P6TII =- '5 I

(!·ijqx3'j

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.919 0.33 1.90

DATE: 07-20-1995
i

PROJECT NO.: Squaw Pe

STATION: 15+00

DESIGN FREQUENCY: 50 Years

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-Shea C I 3 /

DRAINAGE AREA: Acres

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- ------_._- ------- --------- --------
Composite 0.004 0.020 0.016 1.42 6.80

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 7.31 3.00 0.610 0.87 0.54

P-1-7/8 3.00 1.40 1.000 0.53 0.00

Combination 1.000 1.42 0.00
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-SHEA C -# /39'

DRAINAGE AREA: Acres

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 16+00

DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.004 0.020 0.016 2.26 9.22

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.810 0.37 1.98

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.39 3.00 0.490 1.12 1.14

P-1-7/8 3.00 1.40 0.960 1.10 0.04

Combination 0.982 2.22 0.04



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- ---------- --------- -------- ---------
3.00 0.083 2.28 0.830 0.37 1.54

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 17+00

DESIGN FREQUENCY: 50 Years

DESIGNER: Nasir Raza

INLET NO.: R-SHEA C #- 1'10

PROJECT: SR 51

DRAINAGE AREA: Acres

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.002 0.020 0.016 1.63 8.79

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 6.99 3.00 0.630 1.03 0.60

P-1-7/8 3.00 1.40 0.990 0.59 0.01

Combination 0.994 1.62 0.01
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-SHEA C # (LIO. (

DRAINAGE AREA: Acres

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 18+00

DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.002 0.020 0.016 1.59 8.66

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.836 0.36 1.53

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 6.89 3.00 0.640 1.02 0.57

P-1-7/8 3.00 1.40 0.990 0.56 0.01

Combination 0.994 1.58 0.01



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.735 0.41 1.61

11/ 1(,

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 19+50

DESIGN FREQUENCY: 50 Years

DESIGNER: Nasir Raza

PROJECT: SR 51

DRAINAGE AREA: Acres

INLET NO.: R-SHEA C :# I '-II

ROADWAY & DISCHARGE DATA

cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.002 0.020 0.016 2.36 10.87

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 8.60 3.00 0.530 1.27 1.09

P-1-7/8 3.00 1.40 0.930 1.02 0.07

Combination 0.970 2.29 0.07
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

/ J

INLET NO.: R-SHEA~ D -# I~· S-

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 4+65

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.023 0.018 0.016 0.84 2.41

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.081 2.28 1.000 0.20 2.32

Inlet Type

P-1-7/8

INLET INTERCEPTION

L W E Qi Qb
(ft) (ft) (cfs) (cfs)

-------- -------- ------- --------- ---------
1.40 3.00 1.000 0.84 0.00



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.854 0.36 5.17

DATE: 07-20-1995

STATION: 10+75

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

INLET NO.: R-SHEA D 14 1"37

PROJECT: SR 51

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.028 0.020 0.016 5.01 8.27

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 23.02 7.00 0.470 2.40 ·2.61

P-1-7/8 3.00 1.40 0.980 2.55 0.05

Combination 0.990 4.96 0.05

I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-SHEA D -# 1:3 8

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 12+75

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.015 0.020 0.016 1.63 4.26

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.992 0.28 3.51

Inlet Type

P-1-7/8

INLET INTERCEPTION

L W E Qi Qb
(ft) (ft) (cfs) (cfs)

-------- -------- ------- --------- ---------
1.40 3.00 0.990 1.61 0.01

I



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.712 0.42 1.69

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

f.j.

STATION: 1p+75

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-SHEA D # JL/ro

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.003 0.020 0.016 2.69 11.42

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.39 4.00 0.630 1.69 1.00

P-1-7/8 3.00 1.40 0.950 0.95 0.05

Combination 0.981 2.64 0.05

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I



__________.-1

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-SHEA D #- I Lj 5'

DRAINAGE AREA: Acres

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 15+75

DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.003 0.020 0.016 1.79 9.12

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.815 0.37 1.60

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 7.47 2.00 0.420 0.76 1.03

P-1-7/8 3.00 1.40 0.940 0.98 0.05

Combination 0.972 1. 74 0.05



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.832 0.36 1.59

DATE: 07-20-1995

DESIGN FREQUENCY: 50 Years

STATION: 16+75

PROJECT NO.: Squaw Pe

Acres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-SHEA D -# I If V

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.003 0.020 0.016 1.67 8.74

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 7.19 2.00 0.440 0.74 0.92

P-1-7/8 3.00 1.40 0.960 0.89 0.03

Combination 0.982 1.64 0.03

I
I
I
I
,~

I
I
I
I
I
I
I
I
I
I
I
I
I
I



ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

LOCATION DATA

Highway ~~ '5/ J tfJt(Jtl4w I'GA K. I!tJY

Location c:.ACre.tS ~.

Project No. _

DESIGN'DATA

Frequency --Z;.5=;'O years

P6= 1- ·8tJ ill. P24= .3. '321 in. P, =,
rail
n (;), CJlb

77
/,~ ._____ 'n.

INLET CALCULATIONS

Inlet Q Inlet ° Oe Or So Gutter Pavement 0 T a Inlet X °i °eDA,.J
No Station No:~ Type cis cis cfs % Sx z/n Sx z/n ft. ft. in, Act. Corr. efs efs\n ,

, C./G,;;.o •DB~ '%
, .

Z'1D /f3-1-~ ,(1 Type 3 C .12>. 0'63 ·5~gl. ~
, ;1.). 1!f.:.J1L·r ? .o~ / .G:> 3- .0

""I J ~W "'?j --,--

~lI/ /f2,+~0 t,1". ~/ 1..J13~ 'It &-53 -(,2>t. -::;.,. .y; •~ I tj, II 1,-5" IJ. <23 I .:;3 0~;

...,I

-
.JI./S' 2. /-1-"1'1 I<.r I~ W/3~;""" ~. ?>].. • '2.S' .~ ~ 0/8 2;.1.(3' Ln ~. 08 I •~2. 0h--
ZLj t.o 'J,. J'r 72-- l..r '" wJ.3"iJJi~~ o·t;,9 '53'1/'

'O~f ~ .22- 't.71 I,n. ~'. 08 I .59 Dr8&7 ;~

..J

/

/

/
. ,
.q.,~ 4ACJ / II 70~ = dfi). /t9Q '/;t:r

C>. I Z 5""
Computed by: _--,,0.;;...l,,---<5::;..._c.....;A..:..,-=V<-.:;;.'-'....;'>:;::.. Checked by: . Date: _

cal?/?)



1.77
~ in.

I:.

Frequency ...;~....:d::..- years

P6:: 2.- ·80 in. P24= 3· 351 in, Pl=

T T ;T = e',all. .. \'0 So
n Olt:j/(;

DESIGN'DATA

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

Checl~ed by: Date: _Computed by: D, 5 c.j., I' K ~H' 20-040& 12174 8/7/'7;J

INLET CALCULATIONS A",,oV"' CD Show.ld-e,""' An"ro'*'d.....(i) .
Inlet DA 3 Inlet

° Oe Or So Gutter Pavement D T II Inlet X OJ °c
No Station No~ Type C'fs C'fs cIs % Sx z/n Sx z/n ft. It. in, Act. Corr. cfs cfs

lit, 9, t7". ~O i C--/5·9/ '<1/
Ile~ -"197<1 '067 ~ 13~ ~5~ /''1 0 4 ..2. ~ a -~q /.'ill .02-~/....Oiic.D-/)1?A1n ,.

/69' / ;I- tit; ~I It /IBIf ,'1<tn ·p1..7 ,~P;; 'stj 1'6V /,<t o Y ;I.I.,~ .1 q 1,82 .t)ZIJ

I

- .--_. ---_.-
flo Z--rL/O ~' II I,e 7 .'1'11tj '()61 I~ .3 if 7'0'1 /' '10 ·Lf )., t,. ~ ,18 I. '8 3 ,0'-1//.

- ---
/7/ p-l~7 ~' /I /·61 51{11IJ. '067 :'!J<' fJ,N '2.07> 1,,/0 I,~ /. 61 (),.....o~~

ISo JI+~tJ f2,' II 5'~6 '62'12.. ,()67 ~ "4'5 12,.'9 /.'(<> /4 r', 3~ .9"1 ,.31 _oS'
//

,

/8:; 1/1-7'5' g /I :J.. ()~ ~. tl{C(I .or.,1 ~ .7.. (p :s.c, 1 I. Vo - - I '2. oS .VJI(

/'

LOCATION DATA

Highway ~~ "5/ J ':l((Jc.I/.}W ,PC-AK. /levY

Location £Amp c.AC.;itlS X
Project No. _



ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

77
/.~ ._____ 10.

Frequency --=:~-=O:.....-. years

P6= 1..: -8() in. P24= 1· '5 J in. Pl =

ra II IS • I

n 0' ('jib

DESIGN'DATA

Project No. _

INLET CALCULATIONS 1J1.J"~ad.. S4ov./ cI ~V ,.q~ L11' D ....~I,...,
Inlet DA

Q Inlet Q De Or So Gutter Pavement D T a Inlet X Q j Qc-J ..

No Station No :~ Type cfs cfs cfs ,% Sx z/n Sx z/n ft. ft. in, Act. Corr. cfs cfs\tl .

c...-/$ '2.0 Jj :m ~
..

2:> 'f / I- /2- ~ -rVA!: !> '-'J (j.?q 2TtptJ 1/ .'2.0 5",£07 1/'76 1.3. 0 ~ I .1Q tJ

I~
I

u,1/'..U'l......
:/-

/-
/

-
1:/

1/
-.

.,/'

LOCATION DATA

Highway ~tR '51 ) 'itt{lt.l/.}t</ I'cA /( I/tJY

Location,l?/Jm"o C4e:rU! /-1-/

t2J ~£I"t<e.;c: /'/ iIU C!~ W OI3'TAIN ~, aq77e~ b!f1'~I?t!i"SS/C)'(/ J ~ = S </dl (f' /~ r
<!'.12..S'

Computed by: D l 5 L. -4 "" oj b Checked by: . Date: _

He 20·0405 12/74 Cd / 7/ 0; ),...-

. ,
c::<.



/.77
~ in.

_.. _..- .....
DESIGN'DATA

Frequency 60 years

P6:: 1-·8tJ in. P24= ~'323 in. Pl=

T T = T :;: 6',all .. It) $0

n O'OI{;

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

Checl<ed by: -- Dnte: _

B/7/c;r

LOCATION DATA

Highway "S~~I I 'fIt!:?t.I/.}W "'cAl:. J/(,;Jy

Location £Amp ~G.7"w$ 'I'!:>'

Project No. _

Computed by: 12, 5 e- 4 ~ vb.

INLET CALCULATIONS
A-VJiJr(J) Sho"<IJ~y II IJ IN 9~, cJ..., (J)Inlet

DA ~ Inlet Q Oe Or So 'Gutter Pavement D T a Inlet X Qj Qc
No Station No ~ Typo (:fs

cfs efs %
Sx z/n Sx z/n ft. ft. in.

Act. Corr. efs efs-
"lIP..? .c..~/5'3j W/

1>/061 ~~ .$'>18·~ '-( ·'J7 .07
1~'3>O .g "!;(..071'SJ) ~~/M 2·1'1 -9zog

I. ljo .2," 8 2,°7
I-- --

L7J '2.1"'30 g'
'I z..()} ,52-$ P I, ~ "5 79r /.1.;0 t.f :<. &; ~ I 2,0/ DIt

t79' ~ f 3t.' la' /,I 2.'03 ·$:2.1 P II 1>: '35 :!:2!L~ __ if J.. f,,; '?J I :iI,O?> D
.

-/7e t(f- 30 ~' 1/ 2'()5 -52?, :i' Ij ~ -~$ -;,qCf 1'1° 'i ;l.fe 8 I '2.0~ D
It

-
/77 ?-ra,tJ ~' II ']../1 ·52.5 ~ 'J ~ '3$ ~'l? }"o Lj ,;;:. "" g ·'17 2.0'/ .07,,

;fr:: .- I
/7& 6 .f'.3o $ II Z ·ltJ '5'2.$ ;. '/ II ,35 $ ./t; /. yo:) 'I ;2.103 • 'f 7 2,0,/ . /)?>--
17z. 7-1-2-"7 ~' II

2'~B 7/11J) /I ~ I 1'1 l.> '/,/0
/'0 Z.,z B D• .N

t--

_.

....... '..... - .. --



ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

1.77
__~ in.

n

Frequency ~~(} years

:1.'8/J in. P24= j'3.5j in. Pl=
T ;; T .. e 1 _

"" It> 50
Ot("}l{;

DESIGN'DATA .

INLET CALCULATIONS A'O(.l .... (J) 5h04 i d.", 1"- 14,;1 QY'oa e-I- (i
Inlet DA 3 Inlet Q De Or So Gutter Pavement D T a Inlet X Q. QeI

No Station No .~ Type cfs cfs cfs % Skb z/n Sx z/n ft. ft. in• Act. Corr. efs cfs

.A

/8 I qr1ii5 Ii G-/5.Q / wi
1'6<1 !'7lttJ '(){,7 ~ .20 'I,lIb !:J2.. - - , 1J 1.1p 7 • tJZI~LDTrG.J)ffiAIN II

t8 'I 12.,./0 ~' 2'2.2 ~,?'I'I( ~ "1>'73 12,8" - - I ;2.,;) { .of;" I,
" ,'Lo

. ~." 1---- .--
10'/8 g IS+S/ I? c -IS'. <121: ;7.,18 '2.7"17~.O"'7 .2. fo 1,M 0.dL z /.3l( .11 'Nfl( .0 'f<:'/Q HI!'A- p.,-. ,..... • II.

/'
--

/'
,

/'
--

- ..

_/ ..

LOCATION DATA

Highway ~I< '51 J <;It?t.l4W ,PeA K I!tvY
£Arn"'" /' Jf" ....,~, , ..s .Locat ion ..:..,--...:.......=.:.:.of='-~'...:.......;~~ _

Project No. _



--~--~----~--~~~~-~

DESIGN' DATA

Fe ~()r quency ~=-- years

P6= ~ 'ltl! in. P24= j. '3 if in. P, =

Tall 8'
n 0'(')16

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATJON RECORD

c. /2.. 5
Checl<ed by: Date: . _

LOCATION DATA

Highway ~tR t;/ J <5t;Jt.//.}W ,PeAK /levY

Location /<Amt? CAe-7Zr5' /3 -/
Project No. _

INLET CALCULATIONS 14",nyo- lfi'
- --

Inlet Q

Sho .... ld..~,... 4.?",..oR.e.-l.. CQ

DA ..,J Inlet Q Oe Or . So Gutter Pavement 0 T Inlet

No No .:t Type cfs
a X Q. Qc

Station
'% ft.

\Il cfs cfs Sx z/n Sx z/n ft. in,
I

Act. Corr. cfs cfs

C.-/~·~O
2lfLj />";;z2 1t1 ~ TyPe ~ c..~. ~. If '3 'IiUt>

.(It "3 ~..trHI1 " .22 7.ILj 1.76 9. t;8 I
I..v/ <;;:; I (" •.,,'r11PJ

• Cf~ a

../
:........./

/'.
1/

/

//

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

~l$r't<e..,;~z ./'/ p,) C:& Tt:J C¥}T/1IN ~.... a~ffe~ .tJC:Pt'<t!5'Ss/OU J ~- &J ./dS
,

II
, ,

Computed by: 0, S c.. 1, A. ...; 1:>

Ht 20·0405 12174 tal 7/'9' )---

\Y'..o
~



ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

DESIGN DATA

77
/,~ in.

Frequency -L'?:..:l>~ years

1- ·8/J in. P24= .3. '3 i in. P,:::,P6=

Ta" ..,..------------
Project No. _

UXATION DATA

Highway ?~?/ i 'fift,?u4w 'pC'A K I!fA.JY

LOCution I\Amp CAC.TUS 'c

INLET CALCULATIONS

Inlet DA
Q Inlot 0 Oe Or So Guttor Pavement D T a Inlet X OJ °c.J

No Station No ..~ Type cfs cfs cfs % Sx z/n Sx z/n ft. ft. in, Act. Corr. cts cfsVI

- .., C-/f>,ql W/
2:'>'1 7, qz. 'i ·1'1 .03zl.f3 ¥ -I- 25 e ~L.oT"'6/) bMW !-t-l/22 .0{.7 ~ ·2.7 11'1) 2,t:.8 1'5/",

~

-
I~-

-
/'-
~

-
1//

1/ - --- I---
-_.

//,-. ._- _.

• J

q"

Computed by: __.::.tJ_'-",,5_(..:.t...:;..:;..R...:v~i::>=;;.... Checked by: Date: _

tel 20.0405 12m ~!7!r r-



/.77
~.____ In.in. P,:::

-_ .. --
Frequenc y 5"'_0'-- years

1-·8tJP6::: in.

T T;;, T ::
,al,l, '*,~ 50

DESIGN'DATA

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULAnON RECORD

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

Computed by: __0_1_S'_c..--,:,,;~~/,(,,:::,I/_~ Checked by: Date: _

te' 20·0405 12/74 'G/ JI/7'.J

n 01(')1(;

INLET CALCULATIONS A~ OJ;" (J) Sho",-{d~;" ,4-p P;"o a. ,.l.•lJ~)
Inlet DA 3 Inlet Q Gc Or So Gutter Pavement 0 T a Inlet X Q. QcI

No Station No ~ Type cfs cfs cfs % Sx z/n Sx z/n ft. ft. in, Act. Corr. efs cfs

,.

/9 ?- '1/~~ ~
c·/s·y; /#,/

3·2.() '6Y'~ "P61- ~ -31 q·el /.'19 f S. 3~ ,19 '3.17 .0:-<;L..()r1"6/)-.!JR.411J I,

-
/.,9 'l /Or"lO ~.

~ /IJI"J ~'1(1J1- " :P:: .1') 116~ fifO ;,0 )."/1/ o·~

-
/9'0 // + lfo g' ,/,/ 1,63 . ',?'If4 '; ~ '3>z 6'k I it (> : ;J.. /• ., t.( .'17 /.58 . () 5:'".
Zo z.. 1'?-rlfO ~' ~ )..·qtJ "6'1'1 I, ~ ·33 6,13 Id:!.. £" 3.35'" , t'1 '2.i~ • [>2-

- ..
2.0l. I'll-50 ~ ....... 2-92 /·98'1' ;, :P;; ,,~Z h.tfG I, 'fo S 3:3S / 2.1/ .. 0/II

,

Zoo). /5-ro O 6' '; ~·/7- "979' I, :ftJ":: ..3 z..:.6·7'f j. '10 S' 3.35 , '1 q 3. ~9 .03'I

--
/ -,

LOCATION DATA

Highway ~t< '51 J <;!t.1c.1/.}W ,PeA K /lWY

Location £Arnp 6,4(:..7''''.s I c::. '
Project No. _

- -



ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

L

77
/.§::::9 ._____ In.

Frequency --=-5_0 years

P6= ~ ·8f) in. P24= ,3'3;3 in. P,=

Tall

n 0 1 016

DESIGN' DATA

- -----

INLET CALCULATIONS e,y. Shu .... 1 cl .. r f} 0 iJ".C' A,c.., t.- CDAdT.JrrJ4:;)'"

Inlet DA 3 Inlet
° De Or So Gutter Pavement D T a Inlet X OJ °e

No Station No .~ Type cfs cfs cfs % Sx z/n Sx z/n ft. ft. in,
Act. Corr. efs efs

'2.¥2... / ~~Q CO' " -/~''2A
I·el. ,,,~3 !~ .zl 7.f~7 /,8/ 9,08 • 'J 8 l.oZ- .0 Z.TYI'e3 h7q

-
f.IJ/, I (.(J / n,

V-
-

/-
/

---1----._---
/'

V
--

/
1--

LOCATION DATA

Highway ~~ ~I )

Location ~4mP

Project No. _

:::v< = e /<:9 G /p'r
O·IZ~

Computed by'. rJ:::...-l--",5~(.:...:J,-,,7"":p=--.:.........:£,::c. Checked by: . Date: _

na 20-0405 12/74 '8/7/ '7 )'-'



. ,
et

~:::: 0·100 ,/rT

~'. " .........

Computed by: _-:fJ,,-_'...5'.......;.'--.;4'-'-""''-',,<-,;1:..'-'-- Checked by: Date: _

~/ 7/'7)--tel 20·0405 12/74

n 0 1 016INLET CALCULATIONS
A.*7I1r" CD Sl,olA-lJli1r A,q tJy" 0 A. e-t.... CDInlet

DA3 Inlet Q Oe Or So Gutter Pavement D T a Inlet X Qj Qc
No Station No .~ Type cfs cfs cfs % Sx z/n Sx z/n ft. ft. in,

Act. Corr. cfs cfs

VI

g' C-J,,;,q 1 W/

~
' .1/9'5 7-r6~

$,-"rrGJ) }j«AltJ ;·,24 •bItt!. '061 II ·act /~'o9 l.:-'iE '? 5,3{; ,c;g 'f,zy . oS't-- - I---'- ---
1..9¥ ~.f77 ~' II I,el SI.frt1f I" :ft:':: ./(P 1:2.. )'C ~ I, ,;-0 J,8/ V,OO-
19G q.J..tjo ~' II 1'16 "§()6~ " 1fr;; ,2-1 5'.16 !J..i..E.- - - .. 1 7 /./2. I. oy~.
I?'r / /-1- "10 ~' /" 1·>3 1·2tll JI ~ .2.6 37'61 J,<.f v - - ,'9'1 1,'32- , c> I--
2.00 I~.j- 6$ e' II 3·o~ jJ12~ II :rP: ' ~z. -6'61 1'10 .. - ..s 3'. 3~ • '1 '1 3.0 I .02.-- 1----';::"':',
'l..ol 1'1';'5~ 8' " 1..'9'1 V.f~5 /I ~ ' q 2- 6"-16 fl.J.7... ~ 3.3.s- I 2. .93 ,0/--- I-

1-- - t--- - --'-- / ._--- _._-

- - - - - - - .. - -- - - - - - .. - -
ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

LOCATION DATA
DESIGN'DATA

Highway ~~'51 J ~t.?t-I/.}W I'C'AK I/t-.JY
Freqlle'ncy 50 years 1.77Location £Arnp CAcr"q,S 'D J

P6; 1- '8tJ in. P24= j, 33
in. P, = ~ in.Project No.

ra II I = T = 6'
":I' 1'0 50



LOCATION DATA

Highway ~I<t;/) ~t1c14w ,PC-AK. /!tvY

Location £4m,t:J C4crt./.~' .b"
Project No. _

INLET CALCULATIONS

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

DESIGN'OATA

Frequency --=-5...:0:.... years

P6= :2..,81) in. P24= .3·33 in. Pl=,
Ta "
n OI()I{;

77
/. 1:=S1' in.

Inlet DA
Q Inlet Q °c Or So Gutter Pavement D T il Inlet X Q. Qc..J I

No Stotion No ~ Typo crs cis crs % Sx z/n Sx z/n ft. ft. in. Act. Carr. cfs crs

.__ . --1-.- -- ._- _._-_. '-- -_.---
I~

- ._-_. ---
'2<t8 ~"'S5 ~'

C-/>'";,,/I w/--
~ .tJl.7 .f?
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Computed by: -'O'-t'-.....5:e...;:..(:....!.~:_..:.".;..J;:;.>-::.._ __ Checked by: Oate: _

HI 20-0405 12174 43/7/ '?' )
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77
/,~___~_in,

n

DESIGN'DATA

Frequenc y -=~::.:O:::.- years

P6= 1- ·80 in. P24= 3· 3i3 . PIn. 1::;
I

T8 II

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: GAG

PROJECT: Squaw Peak

INLET NO.: 244

DATE: 08-11-1995

PROJECT NO.: SR 51

STATION: 1+22 c..4~.+us-101

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.013 0.010 0.016 0.93 3.68

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.00 0.125 2.76 0.992 0.27 3.12

INLET INTERCEPTION

Inlet Type LT W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Curb-Opening 6.53 6.00 0.980 0.91 0.01



INLET INTERCEPTION

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

Inlet Type LT W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- -----~--~ ---------
Curb-Opening 4.41 4.00 0.980 Q.6a 0.00

DATE: 08-11-1995

DESIGN FREQUENCY: 50 Years

PROJECT NO.: SR 51

STATION: 18+85 C cit c i- u s. ~r;(.

Acres

1< ..e6/~ C- If"'. Z 0 TYI'-e- f C tAr-I.? 0fJ-e¥7,,"r~:J

y .3 I £,.~/ #<', j

'I. L/I X /. 2 ~... 5"'1.s- I 4. ~. 0 a (

DESIGNER: GAG

INLET NO.: 240

DRAINAGE AREA:

PROJECT: Squaw Peak

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------
Composite 0.006 0.020 0.016 0.63 2.79

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.00 0.125 2.52 0.996 0.27 2.18

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: GAG

PROJECT: Squaw Peak

INLET NO.: 241

DATE: 08-11-1995

PROJECT NO.: SR 51

STATION: 18+88 C A c- fu S ;t. ti

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.006 0.020 0.016 0.55 2.00

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.00 0.125 2.52 1.000 0.25 2.19

INLET INTERCEPTION

Inlet Type LT W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ..._----- --------- ---------
Curb-Opening 4.23 4.00 0.990 0.54 0.00

I



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

5, 3"3 )( /, d..~ -=:. "I, I ~ <:. ~. 0 8 (> It: .

;{"0 I~ L - 1o, 2- 0 7jI!- 3 C '" '" b OjJ -l r",~

l.-L-/ 3 I W / nj

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.00 0.125 2.52 1.000 0.20 1.27

/6/Iys

DATE: 08-11-1995

STATION: 21+49 Ca.c-+~$ 12-.:L

DESIGN FREQUENCY: 50 Years

PROJECT NO.: SR 51

Acres

DESIGNER: GAG

PROJECT: Squaw Peak

INLET NO.: 245

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.006 0.020 0.016 0.31 1.63

INLET INTERCEPTION

Inlet Type LT W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Curb-Opening 3.33 3.00 0.980 0.30 0.00

I
I
I
I
I
I
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I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: GAG

PROJECT: Squaw Peak

INLET NO.: 246

DATE: 08-11-1995

PROJECT NO.: SR 51

STATION: 21+72 C a.c...fw 'S Jf.d..

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA
I

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 0.58 2.69

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.00 0.125 2.52 0.997 0.26 2.08

INLET INTERCEPTION

Inlet Type LT W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Curb-Opening 4.15 4.00 0.990 0.57 0.00

tI, IS:- i- /. 2ro ::. $'". I f:j <:.. (..,03 t:>e:..

1-<' ~J 'd., c-- - 1 S. 2. 0 -ryfl e- 3 C fA. Y' b C)~ -e rf /.r, e.vl 3 1",-", 1'15



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.33 0.940 0.31 3.52

DATE: 07-21-1995

STATION: 4+25

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS C 74 2 '{ '3

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.014 0.019 0.016 2.33 6.38

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 13.05 2.00 0.250 0.60 1. 73

P-1-7/8 3.00 1.40 0.980 1. 70 0.02

Combination 0.991 2.31 0.02

I
I
I
I
I
I
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I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: GAG

PROJECT: Squaw Peak

INLET NO.: 242

DATE: 08-11-1995

PROJECT NO.: SR 51

STATION: 1+84

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.018 0.008 0.016 1.04 3.23

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.00 0.125 2.81 0.997 0.26 3.77

INLET INTERCEPTION

Inlet Type LT W E Qi
(ft) (ft) (cfs)

------------ -------- -------- -------.. ""--------
Curb-Opening 7.64 7.00 0.980 1.02

7t ~ 'f ";<. I· ~ r -:. 'I, S" ) "/ 1.0'8 ,?:;;¥4fl '$ S ;t/I/n./rn4 (

U .s.e- G I ("u"Vlj C - IS. 2. 0 In let

Qb
(cfs)

0.01



GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)--------- --------- --------- --------- -------- ---------
3.00 0.083 2.71 1.000 0.22 2.39

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)----------- --------- --------- ------- --------- --------

Composite 0.014 0.008 0.016 0.89 2.66

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

0.00

Qb
(cfs)

0.89

Qi
(cfs)

DATE: 07-21-1995

E

PROJECT NO.: Squaw Pe

1.000

t1
STATION: 1+3'6

DESIGN FREQUENCY: 50 Years

3.00

W
(ft)

INLET INTERCEPTION

tJtt.4 IN AJo1' U(J( J 6
!JlIe To ~LA. -r X, ~L. cJPe
P( oF' ~(.,d/'11e!) IJtet4lfJ

Acres

1.40

L
(ft)

~

r:t-~.-r--reJ)

l-Iowt5Ve(2. ,

P/L (lr!tbf! 6

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS DI 11 ~ C; 7

P-1';"7/8

DRAINAGE AREA:

Inlet Type

I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS D #! ") Lf 2

DATE: 07-21-1995

PROJECT NO.: Squaw Pe

STATION: 3+55

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ftjft) (ftjft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.020 0.019 0.016 2.02 4.60

GUTTER FLOW

W Sw a Eo d V
(ft) (ftjft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.33 0.988 0.28 4.15

Inlet Type

P-1-7j8

INLET INTERCEPTION

L W E Qi Qb
(ft) (ft) (cfs) (cfs)

-------- -------- ------- --------- ---------
1.40 3.00 0.980 1.99 0.02
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CHART 11. Grate inlet capacity in sump conditions.
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11. Grate inlet capacity in sump conditions.
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CHART 11. Grate inlet capacity in sump conditions.
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS A "# /6 g

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 0+40

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.005 0.020 0.016 1.83 ·7.53

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.888 0.34 2.15

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 8.82 2.00 0.370 0.67 1.16

P-I-7/8 3.00 1.40 0.970 1.13 0.02

Combination 0.989 1.81 0.02
"t f~-

1<6C;?J.b St-t?1T£.D IJtZA-/1..) l-E:3!v6 TH - /14 fJ( 2- ~ '-I F7 it,



DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 1+40

DESIGN FREQUENCY: 50 YearsAcres

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS A -# / ~ 9

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 1.84 7.56

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.886 0.34 2.15

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 8.85 2.00 0.360 0.67 1.17

P-I-7/8 3.00 1.40 0.970 1.14 0.02

Combination 0.989 1.82 0.02
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza DATE: 07-20-1995

PROJECT: SR 51 PROJECT NO.: Squaw Pe

INLET NO.: R-CACTUS A # t 7 0 STATION: 2+40

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 1.87 7.64

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.883 0.34 2.15

~?I
y

>t..IPTTeD iJ£.A-/V ?- lEM6TI/ -= /,L.f1xz.. ~ '1 FT

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 8.92 2.00 0.360 0.68 1.19

P-1-7/8 3.00 1.40 0.970 1.16 0.04

Combination 0.979 1.83 0.04



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-20-1995

STATION: 4+30

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

INLET NO.: R-CACTUS A fI- I go

PROJECT: SR 51

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.006 0.020 0.016 5.36 12.97

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.649 0.45 2.72

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 16.93 9.00 0.740 3.98 1.38

P-1-7/8 3.00 1.40 0.960 1.34 0.05

Combination 0.991 5.31 0.05
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS A

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 11+55

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.029 0.020 0.016 2.06 3.69

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.998 0.26 4.88

INLET INTERCEPTION

Inlet Type L W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
P-1-7/8 1.40 3.00 0.990 2.05 0.00

?-1/,."-., ,



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.857 0.35 2.23

DATE: 07-20-1995

STATION: 1+30) 2.+30) 3-t3> 0) '1+30

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

DESIGNER: Nasir Raza

INLET NO.: R-CACTUS B
# 's /0117~ 17Cl; ! 7 8

DRAINAGE AREA: Acres

PROJECT: SR 51

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 2.14 8.22

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.71 2.00 0.330 0.72 1.42

P-1-7/8 3.00 1.40 0.940 1.35 0.07

Combination 0.967 2.07 0.07
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS B
1( 's f77; /7(:;

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 5+30 ) br30

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- -----_..._- --------

Composite 0.005 0.020 0.016 2.10 8.13

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.861 0.35 2.23

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.64 2.00 0.340 0.72 1.38

P-1-7/8 3.00 1.40 0.950 1.32 0.06

Combination 0.971 2.04 0.06

'} f ILf -



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 9+55

Acres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS B #- I 8 I

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.015 0.018 0.016 1.69 4.46

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.36 0.991 0.28 3.57

INLET INTERCEPTION

Inlet Type L W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
P-1-7/8 1.40 3.00 0.990 1.67 0.02

I
I
I
I
I
I
I
I
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I
I
I



~~- --------------

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS B # I g 'I

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 12+10

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.033 0.020 0.016 2.22 3.73

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2 .. 28 0.998 0.26 5.23

INLET INTERCEPTION

Inlet Type L W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
P-1-7/8 1.40 3.00 0.990 2.21 0.00



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 15+51

Acres

DESIGNER: Nasir Raza

PROJECT: SR 51

DRAINAGE AREA:

INLET NO.: R-CACTUS B #- I g9

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.028 0.019 0.016 3.00 5.78

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.31 0.959 0.30 4.92

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 17.58 1.00 0.100 0.30 2.70

P-1-7/8 3.00 1.40 0.970 2.63 0.06

Combination 0.980 2.94 0.06

I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I



-~..------~----_.--~~~~-
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS C "# I 1 2

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 9+35

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ftjft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.006 0.020 0.016 3.20 9.81

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.783 0.39 2.56

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 12.75 5.00 0.590 1.89 1.31

P-1-7/8 3.00 1.40 0.970 1.27 0.03

Combination 0.991 3.17 0.03



DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 11+46

DESIGN FREQUENCY: 50 YearsAcres

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

DRAINAGE AREA:

INLET NO.: R-CACTUS C #- /923

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 1.63 6.70

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.923 0.32 2.23

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 8.51 1.00 0.200 0.32 1.31

P-1-7/8 3.00 1.40 0.960 1.27 0.05

Combination 0.969 1.58 0.05

I
I
I
I
I
I
I
"
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS C #-;)...0 d-

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 13+40

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.016 0.020 0.016 2.91 6.83

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.918 0.33 3.87

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.13 3.00 0.320 0.95 1.96

P-1-7/8 3.00 1.40 0.980 1.92 0.03

Combination 0.990 2.88 0.03



ROADWAY & DISCHARGE DATA

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 14+50

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS C # :l- 0 ;;;.... /

DRAINAGE AREA:

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.020 0.020 0.016 2.93 6.40

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.935 0.32 4.21

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.92 3.00 0.310 0.91 2.02

P-1-7/8 3.00 1.40 0.980 1.99 0.02

Combination 0.993 2.91 0.02

I
I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: - R-CACTUS C # 'J-o '3

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 15+00

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.020 0.020 0.016 3.13 6.74

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.921 0.32 4.23

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 16.45 3.00 0.300 0.95 2.18

P-1-7/8 3.00 1.40 0.980 2.13 0.04

Combination 0.987 3.09 0.04



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

-----~--- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.770 0.39 2.52

DATE: 07-20-1995

STATION: 7+65

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 YearsAcres

DESIGNER: Nasir Raza

INLET NO.: R-CACTUS D -#- I q s-

PROJECT: SR 51

DRAINAGE AREA:

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.006 0.020 0.016 3.29 10.09

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 12.82 5.00 0.580 1.93 1.36

P-1-7/8 3.00 1.40 0.960 1.32 0.05

Combination 0.985 3.24 0.05

I
I
I
I
I
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- 1 _

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS D # I 9~

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION:~ tf.fqCJ

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 1.15 5.16

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.975 0.29 2.09

INLET INTERCEPTION

Inlet Type L W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
P-1-7/8 1.40 3.00 0.970 1.12 0.02



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 11+40

Acres

DESIGNER: Nasir Raza

PROJECT: SR 51

DRAINAGE AREA:

INLET NO.: R-CACTUS D 11 I 9 .:;

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.013 0.020 0.016 1.33 3.61

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.998 0.26 3.20

INLET INTERCEPTION

Inlet Type L W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
P-1-7/8 1.40 3.00 0.990 1.32 0.00

I
I
I
I
I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-CACTUS D 1+;;;. c:> 0

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 12+85

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.019 0.020 0.016 3.04 6.67

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.924 0.32 4.17

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 16.09 3.00 0.310 0.94 2.09

P-I-7/8 3.00 1.40 0.980 2.05 0.03

Combination 0.990 3.01 0.03



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

Combination 0.993 2.93 0.02
~fE~'A -SC-o,7etJ bl<Al1J l..-GN6 rl-l --=: ,. t(l-x '3 -= S F r

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.932 0.32 4.19

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 14+50

DESIGN FREQUENCY: 50 Years

INLET INTERCEPTION

L E Qi Qb
(ft) (cfs) (cfs)

-------- ------- --------- ---------
3.00 0.310 0.92 2.03

1.40 0.980 2.00 0.02

Acres

P-1-7/8 3.00

DESIGNER: Nasir Raza

INLET NO.: R-CACTUS D #-;)0 I

PROJECT: SR 51

DRAINAGE AREA:

Inlet Type LT or W
(ft)

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------
Composite 0.020 0.020 0.016 2.95 6.46

Slotted Drain 15.93

I
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: GAG

PROJECT: Squaw Peak

INLET NO.: 239

DATE: 08-11-1995

PROJECT NO.: SR 51

STATION: 1+12 CtJl-C- fu >- III

DRAINAGE AREA: Acres DESIGN FREQUENCY: .5 0 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.025 0.010 0.016 0.99 1.92

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.00 0.125 2.76 1.000 0.24 3.97

INLET INTERCEPTION

Inlet Type LT W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Curb-Opening 8.22 8.00 0.990 0.98 0.00

;2~/J 'tf- C -IS: 2. P J'y{'~ 3 C CAr- b O/...e-n/n5

I r; I.e t- wi J 0 I tv I' YJ j +0 t:(. eel:> &.-«- >7 T +cJ'
5 ~ fe t::; +-4.c...ft)1I",
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LOCATION DATA
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
2.50 0.066 1.40 0.745 0.28 1.83

!

S~ 6

DATE: 08-10-1995

PROJECT NO.: SR51

STATION: 1+95 T-BIRD-

DESIGN FREQUENCY: 50 Years

DESIGNER: Dave Schaub

PROJECT: Squaw Peak

INLET NO.: 225

DRAINAGE AREA: X Acres

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.005 0.020 0.016 1.53 8.30

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 9.89 4.00 0.600 0.92 0.60

P-1-7/8 2.50 1.40 0.950 0.57 0.03

Combination 0.980 1.50 0.03
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

---- ..~---- .

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-TBIRD A # 2;' 2.

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 14+75+

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.002 0.020 0.016 6.89 18.64

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.476 0.56 1.83

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 15.26 10.00 0.850 5.87 1.02

P-1-7/8 3.00 1.40 0.930 0.95 0.07

Combination 0.990 6.82 0.07



DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DATE: 07-20-1995

STATION: 15+50

PROJECT NO.: Squaw Pe

DESIGNER: Nasir Raza

INLET NO.: R-TBIRD A -# Z '3~

PROJECT: SR 51

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.002 0.019 0.016 1.50 8.78

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.31 0.835 0.36 1.45

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 6.54 1.00 0.250 0.38 1.12

P-1-7/8 3.00 1.40 0.910 1.03 0.09

Combination 0.940 1.41 0.09
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-TBIRD B -#;J. 7-- "3

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 7+85

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S SX n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.014 0.017 0.016 2.57 7.33

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.40 0.913 0.32 3.43

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 13.63 3.00 0.360 0.92 1.64

P-1-7/8 3.00 1.40 0.980 1.62 0.02

Combination 0.992 2.55 0.02



*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

GUTTER FLOW

W sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 0.66 0.944 0.36 3.68

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

DESIGN FREQUENCY: 50 Years

STATION: 14+65

Acres

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-TBIRD B .#;;... ~ '7

DRAINAGE AREA:

ROADWAY,& DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

Composite 0.011 0.065 0.016 2.98 4.71

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
Slotted Drain 13.14 2.00 0.250 0.76 2.22

P-1-7/8 3.00 1.40 0.970 2.16 0.05

Combination 0.983 2.93 0.05
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*****************************************
***** ROADWAY DRAINAGE DESIGN *****
*****************************************

DESIGNER: Nasir Raza

PROJECT: SR 51

INLET NO.: R-TBIRD B 14;) '3 S-

DATE: 07-20-1995

PROJECT NO.: Squaw Pe

STATION: 22+82

DRAINAGE AREA: Acres DESIGN FREQUENCY: 50 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------

composite 0.004 0.020 0.016 1.12 5.51

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ---------
3.00 0.083 2.28 0.965 0.30 1.90

INLET INTERCEPTION

Inlet Type L W E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- ------- --------- ---------
P-1-7/8 1.40 3.00 0.960 1.08 0.03
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DESIGN'DATA

Frequency ...:./~o::.:-:.. years

P6= ;:Z. 01 . in. P24= ;Z. 3:7 in. P,=

@)rall /G>, 0;, Q < 0, S-O (fJ-r;;/! ;:
n tJ ·0 /(j,

.ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

INLET CA

LOCATION DATA

Highway 511 51,. SOI/A-w ~cA,k 1/-/(,..# tv/- f'
Location 'v0J<z'J-/6(1)#0

Project No. _

LCULATIONS
®t://

Inlet

AI';?~@ <; I-! t.J v.1- V,E,<f /t/t?I1. (J)
- g.D

DA ~ Inlet 0 Oe Or So Gutter Pavement

No Station No~ Type cfs
0 T Inlet Xcfs %

a OJ

~
cfs Sx'/, z/n Sx'l, z/n ft. ft. in,

Qc
Act. Corr. cfs cfs

Jz. I l;;:z JCJI-..5""'tJ
C -ISi.eo

V).., PJ.;A;"- O.!b '1 (IJ ./

/1.'1 2..1t/ ~2.5
C-/$'. i:?o 1/.'7£J"v,pd,'_-- 0,'),/

/7- 7; 1;2 /5"'f- DO@) 8'r~ I;~ eN t-J.I 'J, '!II'(!)10 (") /l" ..... .~O .067 I.~.(~

/'1.:2 ;Z l:lr/)O(}) 6' C- I5"·91 IN/ . r..J5-
.'f g /3.3/ /,1.3

kloHeJ.. Orr- q.'/.. "
, 1 I~

11- ?J 17131-95
I~-IS.~I wi " -.... I'

If) 5'1" ,y("='~ On..... (p. /1.- .IJ;~?~ ,oh'J I~ «J~• 01.0 .'19 /1.09 0.9>0

J 'b tj 1229'-t-5"0 10'
f.' -1.5".9'1 "';'1
15/0 ,lJ'c-'J.- ();- ...... 5· II .3'O~5 ,061' l&!ot ~ .y~ If)·t( { (), ~'8

/43 :z 3J-r'lo g' c- IS·91 W!
51u 1'f".J- 0"", 1/ 10..3 .~~,;5 ,!Jf?1 l~ fID-:t~ \ o.! • 'Z (p 7,/& II. 'f 0

/~ 1.- t'7~'I+9o g' c~ IS.91 J-J7
j/ u rjtQ J (hI"'- I·S-/ •'5~?l:~ ,.06 'I .~ (g)..."

I
.J. 9 8.77- j.'1()

<f) !le/J~e5'S / I' e c(J -t:;o 0"- 6",,.~ :3 ,.
1111~~ dy~ 5 .:- 0,100 I ,



ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

LOCATION DATA

Highway )'1< $/ I .5Q U,,4 I-J IE ,fk' /I hl Y

Location MoSrlf 6Qv,J{2

Project No. __---' ------

DESIGN'DATA
Frequency ---:/;...t?::;.-.-_ years

P6= :z . 0 / . in. P24= 7·:3 :7 in. P, =

rail -----------

~/_.'..;;>_t,--_ in.

n

0,

---_.....

Checked by: Date: _

INLET CALCULATIONS A//;f15 Cllou).oC# .A-lfJ4. iJ
Inlet DA~. Inlet Q De Or So Gutter Pavement D T a Inlet X Q. Qe

No "- Type cfs % ft. ft. in, I

No Station I~ cfs cfs S",'I. z/n Sx'0 z/n Act. Carr. efs efs

1'-19 :;?,.3&-fIO
c .-/ s, q1 WI I. (p(;

/ 0 ~~g t' /0 He,). 01" J-.- .'?~'3) ,DIP'! ,0 'I .;1./ tI,. 7(" /' '-/0

/'1 '8 ;;z.37-1-,::;z.o Sf -1S"."t1 wi j,Sq .'»1\1]5 .O(P? . ~ . (V-7 Y,.&> 0 /,yO5/0 /fFL Dn...... " It ., 7. I

ISl J..~8 I-S z.- ,o' c- IS· 'r/ wI
'3, r;-/ 1Jrr-P .06? ~ (7)~ o0g .8 J?0 5:'/,j H(".t. 0....,... /' 1/"

/' '

i53 7- if 'lor :6oQ:, ~' C-15.9~ VoJI J./2!' .'2~" • 0(,'1 ,~I~/., 11'" ,0 " /~ ·3& If, 'i 'J /.'/0{?,,- ( ,
.1 :A If 'I r 3 f) t!:; if " " 2/((P@. ~ I'

" I' II I' .0 " - -

1St( ;;< 'illJ- 30
c-,£fjtJ

'7,/5 • '2. '/hiP ~ ... ~

/S'{P ;J. y g1"2.5' (!) 9'
c - 1"'-. 91 ..vI

3..)y~ ~o1.- 'I/"? .~ (fJ-, }.,/O51., !'Ic->.J. [JI"",. I' ·.o,I)O~ 0.0/1 1'1. :5'fJ

,, '1vf).rzS 6 I, 0< 1.7f!- )
~II , , .. ,I ,,- II

I
.,

c.t!l ro o he &f /..--.
'2 .. G v H '("Y'" .JV'O J.. ::::. 0./ 001 /1 VI'" """ ,. J J-. I" ?:IJYf' .;7

"(f) (}e/ S5 I C?
Computed by: p, 5 c" /.., e< !,,/ b

te 20.040512/74 '6/7/<:,;;-
<9,.,... eJ ;1" .... 5L,ovl,)ey (J) /,-, t:ey:-.- cf) ult;-I:'- .. 2E'//'IA-pj,;"

(f) I .... t: ey I;;'" (IJ~ JI i·...... of Q Y' (/ It: I ~ ~. I-e /~61,e)-_........,.........,.. ......_-----"'""'"',.....-....._,_......----::........'------ .. ..• ._...



;. s9 in.

"JJ- /" &0 a..

in. P, =

t/ o/t;

DESIGN'DATA

Frequency ...;./..:;.0_-_ years

P6= ;7,1) I in. P24= ;;Z. 32

Tall -----------

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

Checked by: Data: _

...... ----_... - ... -- --

n ,

INLET CALCULATIONS h,!-?f7A ..0 SilOU.l tJU/ A//'J<, rV
Inlet DA ~ Inlet Q De Or So Gutter Pavement D T a Inlet X OJ °c

No Station No
~

Type cis cis cfs % Sx'lr z/n Sx'l, z/n ft. ft. in, Act. Corr. cfs cfs,

/5 'l ;Z S' ~ ,t. zS-
C - I-f' Bo

1.9(P O·2tl,A1 e.-A I:" .....

1&5 :2511---0 j) lr/ c - 1$. '1'/ i'" I
3.91 ,-&>";, .o'? I~ (t)4 .3€ 13,311<:I () If e! r)rY'.- . ,\' /,t.( 0

"

I/u. 7' ;:< S:2 ./- ,tJ::- s' C -Is,erl I-J/
lz.. z.5 .?J~'1> .o~ 'l ~" .('1h <72.-. n. '7'1 /. 'I ()l5"1o HpJ.. P""""

"

/93 ;2&S+-J.) 10
C-IS·CJ:t/ (.N/

s.tr? •~~~t .06 '1 ,~ ({)-tr./O r7'C?.J- p,>-- • .ot ·l.Ict //.1. 'l. 0.80

111,3 :z (!) 01- 9-0 10'
C" I.$"· ,,?/ WI

13.5"'& SoJ""p • 06 '1 .~ /fJ>-s9 1'1, '75' 0,6°<j/otl<?J.. po... .o~

11'0 '7 :z. (" g I- (P 0 10'
C ,. IS.,,,,), I J» /

5.7...() ",/'I t .oG'l % (eJ.--st .'1,/ /o.zS (J.[/ui;/.., ft('C>J-f?",,,",

Jq I ~ ?S-I- 10 Jot 1:- 1 $"'11 wI
S.rd3 1.19~~1 .o~7 .% (b}-sI ·37 '7. 6'1 /}.9o-;lo11e,.l.. Dr,......

.

LOCATION DATA

Highway <5,,(l SI. 5& VAw !f::;fK dIN Y'
Location /II 12 ./:',.,-// ,4 v v,tV e
Project No. _

---_ _=_--- __ , --, ----'----_ _ ..

@ Oe..fJv4,S..s /" @ c 4 r 0

Computed by: Q, 5' c.. t. "v b

te 20·0405 12174 $/ '/'5

""'.J

.....



ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

in. P,=

Frequency ---:~....;/)'___- years

Pe= 6' D / . in. P24= <3.:3 7

Tall ------------

DESIGN'DATALOCATION DATA

Highway SIt S/" ~ tJ (/A0 ff.-4/<"

Location tu r),,(rll .d'.)/NvI/

Project No. _

n t>,{J/f,

INLET CALCULATIONS All'/<. CJ 5Ho /)j. tlE~1 A-///1. @
Inlet 0,0 --t Inlet Q Oe Or So Gutter Pavement 0 T a Inlet X Q. Qe

Nc " Type cis % ft. ft. in, I

No Station ~ cis cis S 1/ z/n Sx~ z/n Act. Corr. efs cfsx,

'2o(P :::J..'35+o0 9' c- 15.9"1 wi
:2.l./" \.CV~ .bG9 % '(B)-; f), z,.~ 7. z. '3!Y/tJTTEP O,1J1~ , II '.<to

,
i ........

::to'h ;:< 8 'lr~1J ~'
C-IS.9'~ wi

;Z,'30 J,~q 1~69 X (ID--, O·'lb 1,),";;- frt,lOS<-.77t=P D~II/ )I

'210 ;2J?0 rl(fJ 13'
C - IS. 92- t-V/

11'b~ ~? ~ (?)~ 0' 3tJ I/./q j.c.rtil,5"1 D 77F·O Dr... .:fSr

..

12/7., 1..19 9r.20 It) •
C- 15.9;2. /,.,)/

Iz .. 33 .q$lf~ !9r6/ ~ (bJ-:s, (),ltl g'b?I~o5"/,) HC!.e-J pyn, , II

'lIS"" POOf-vo...? 10' C-IS.J'.!v t-v/
Z. l../t7 \5~1.0 ,olYf ~ (6h o· ')2- q,Q6 I,~5"10 .~(">.f 0)/1"'-

1J(J 307.f-b z..... 8' f'-' -/5.'1?- l-oJ/
"3. Ztp ,41-°0 ,o~ ~ ("7)-~ o·~6 )2.'2..1- 1''Il~5"/0 TiC") Or;->-

.~

21..4f 13D hI- '3s- /0'
r.15.91 /..J/

l>.g~ ,'It GO .o~/l ~ (C,J o.f./:f /5. y,?- /,tloSlo/t,..,J O"r.-. ' I'

I Oe res !; / 1/ C!3 . To f.J~rA,I",.,/ . 3 " C II t: C cor" cJ y ~ / 5)(' ::. (), /0 a 'I, c; .... J- .. J.J- / " t:=o CA •<f);O . @?
@ NO ,;l,P.,j.;t;-lo"",.1 )<e./"-J..rS"J~ ~t: CKJ ?VH·t.

Computed by: Checked by: Date: _t. 0, 5<.1.,,"'1:::- ~/7/9J
20·0405 12/74

~

.......- ..-"""'----~--
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a..ttl , / ,;> / ItA ... J- a el J. I" C: 0

DESIGN'DATA
Frequency "--__..!./:...!O~ years

P6= R. 0 / j n, P24= ;< . 3 2- in. P, =

rail -----------
n {) {)/CP

~--_..~.-

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

(2) N (ltJ It-I,J~ .. / d_J?/,.....f'~.s'oJ.-. ~r c /.3
computed by: _, Checked by:te 20.0405 12/74 )/. S c. h '" vb tl/7/9,..r -----------.:...-- Date: -------

LOCATION DATA

Highway 545'0 SQvAw to;:AK Ift....;//
Location tv 0 1(,1/ tio uNO

Project No, _

INLET CALCU LATIONS

Inlet ~

A- f 11f.(j) S}f 0 Lll,- p.?4 A/,t7~. cD
DA Inlet....... Q De Or So Gutter Pavement

No Station No --to Type cis %
D T a Inlet Xv-, cis cis 8,,", 2/n 8,,11, ft. ft. in,

OJ °c
:dn Act. Corr. cfs cfs

;z~7 .'3:t 'C2 oJ- ,) 0 Iv' I~- 15", '/).7- D':IID!'fe y;.,- lJ, Z ~ 0,5 0 ~G7 I~I(~ ().~ 13,22 0/'13· "

..

rJ) D e;>res! I" 0.-;) c6' To tJ J5 r"" /,v ? " G-vrler dyo.:J

:2 0 -
5" .: 0

,

__ ".. '..--.-_L--~- _-'-----_ -
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CHART 11. Grate inlet capacity in sump conditions.

'I 1/ / 1/ !I /

GRATE OPENING RATIO i / 1/ / / i//I t
f--. P+7IS-01 0.8

f- I / VI7//·P-I-718 0.9
I--

~- Y f. / ,V /
• P-I-I/S 0.6

I-- Reticuline 0.8
• Curved vane 0.35 II

1/ Jil. J J 11~%30 0 tilt-bar 0.34 / /
I--

V / /vr/~@• Tested

I
I

i/ / 1/ / 7 / J

,..
I

I / ./

V v~~
l-

I

~~/"

/'v~~~//

/.V ~~~~
CURB

/ I I T
/

v~~~'/ j I
W.... /

~/I/'
v/V I I

1
4J ~:> r;:;v

~
V I I

~~, vV j-- L --t
vV

A = CLEAR OPENING AREA

~~v, I P = 2W + L (WITH CURB)

.p =2(W+L) (WITHOUT CURB)~ i/' I I

I 2 101~5 6 a 10 20 30 40 50 60 SO 10

(tb v -$.
0,.\

'1-' 1'1)' " DtICHAIII£ Q (FT 3/S)
'"!l /'-\ s:

\\\\ ,') ~
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0.1

..

10

8
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5

4
- ..........

3

2

!o -- Y J,;.y" /?/.;)"\./5

C 6 '5 /1/. II I J/. :3 / Jj- I (N. t$, 1/ s 6 )" 4 S- / )

c-· /5, Cj/ (e:IC~;2::: 12 XS-u 9-
0

-:: r:.)

71 (,CFr.::- AttC:=-"1;, 7, '-, x so % ::-
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CHART 11. Grate inlet capacity in sump conditions.
c.l3 I;y 15y /r7

I I

;V /J j..a~Y

f- I 'I If / II I J
GRATE OPENING RATIO .~ / 1/ / IV/I t

1--- P+7/S-4 O.S

'1 I / V / /P+718 0.9
I-- / '" ~y f" / /7'P+I/S 0.6
'-- Reticuline O.S

• Curved vane 0.35 V

V /I;I/;v:@30 0 tilt -bar 0.34 / /-

V /
• Tested

I

V / V / I / II

I I
II / I /'

V
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V~~~///'

/ V ~~~~
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~
I ! T
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-..~/ I I

1~I-- ~.. ~ ./

.~V t:::V i I

V/7~ ~ r-- L --j

.h.7 /Y~ I A = CLEAR OPENING AREA

~~~1% V
P = 2W + L (WITH CURB)

~v~V0 V 'P=2(W+L) (WITHOUT CURB)
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

(1

in,

I

DESIGN'DATA

Frequency /1) years

P6= 4\.0 I in. P24= ~. 3 ? in. Pl = //) 7

(f) Ta II I (P, 0 fI1(Aft 01>' 0 -< 0,'> {/ (j) rtll .., 1"1.0

nOD/(P @r g

(j) OefJ s..s

.
« I)

~ ,0

A-I'j/~(;J )')/1.10/ (j)
-,-

INLET CALCULATIONS A j'!J/,Jr!

Inlet DA ~ Inlet Q Oe Or So Gutter Pavement 0 T a Inlet X OJ °c
No ........ Type cfs % ft. ft. in,No Station ~ cfs cfs Sx'J, z/n SX II, ~ Act. Corr. cfs cfs

II 9 2/01-S0 /0' c- 15',9,~J,:1 1.9. 'J:L. 1.l137 .~ (6ft -
flo 1'1<."'.1- 'Yn- ,Db? 1).37 68/ 0,67-

:l15'"-I-Oo
, c- If. ~I,J,W/ ",. ¥'L .q,~5 :h ~ C~

/

ll. 1- fro <'Ioft<",- J'J1.. .0(,,'] IJ,Jff 1.6'/ 0,80

J:J...'7 1223.,.. 75 10' ~/-/S-·'!l. d AJ; 10.75 .?J1/)~ .0 b '7 % (~
../

ID fit" i" ..... oS; J/9!f o. B0

/17 j. :J..'J.. 9.f.Q5 /0'
c - /.5". '7'/ /.AJ;

(",05 I:~ t03S .~ ~ "
~/6 tlt"'~. dY"" .06'7 • 07,.. ,J, '16 /'iJlo 1,2-D

N7 (01 C-I>":!J-J,N! .13)~ ~ (~7'
,-

11~(Pr>O f"loH<.'" y,,- j,@9 .()C,7 tJ.}! fJ·.3f' I, ?-5'

/0.1. . I ::1.'/1) /- f3 0 10 ' C-/5.91 J~ I S; 1/ .,00" .o~ ? ~ rt)~ 0; '1(p 9. ~~ D.8ot:;10 #,;il. r "-' • ,0

J:i':2 ;P!l/.J- ) 0 8' I~/-'fl:jrP;:'/ }.e,? .30j!;) I b 6'] ~ fj)-YJ Ci·n /3. isIf. '/0'1,'JHt!' J'\,

;-c • / 1/ CKJ 60 (}~t.e.;""
3 ,,. {"Nr...- d ... YJ ) ... " C),/vtJ ') 7" )' ;1 r/ ~ f / /J -z::.: J/oJ ~ r ."", - -

LOCATION DATA

Highway 2I?SI, 'S auAw I~A/< )//V y
Location 59,} or;! 60vIV t?

Project No. ___

Computed by: 01 5 c.. /., " .... ~

---'-_.._----..~,""'---.--~

Cb/7/ q )/'

,-

Checked by: Date: _
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/
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DESIGN' DATA

Frequency -.;...1°_ years

P6= ;2.0 I

Tall -----------

ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

--_ .... ---... ---

INLET CALCULATIONS A/jJlf (7) 5/11>0/ At?//. 2J
Inlet 0.0 ""{ Inlet Q

°c Or So Gutter Pavement 0 T a Inlet ;< Q. QcNc ....... Typo
.,.

cfs % ft. ft. in, I
No Stution ~ cfs efs Sx z/n Sx ~ Act • Corr. efs efs.

-
/55i?l/~1'2.5 9' c-I,f".'tl IN/

SrI? .'lj~35 •of:, r; ~ (~ o.il N3B" In lit<> JJ.. d 1/ Y\- ' .,,\ /.'1 0

/51; :z <)01- 00 In' ~-:%,crl .r/ ,J., '!J I I-l"-'''?' ,06 fJ ~ (2)~ o.} 2- JL.&f~ {,'-/O'10 ..J.-, Ii/I-\. • "

ISCf J.:5"f.t'tJ5 @' C - IS. 9/);'! l7.33 .47-,,5 1067 ~ (~ f).3z /o.v: ;, ya~/o 11f'J. Y....- ' "
/(p 0 8' f'o-- I':;; 0/1 hJ/

/,/3 .'iv;5' .0&7 ~ (~ o /'0 3.}O /.1./1>ZJ;{.I-~o .5'10# eJ. ,]..- ...

1& I 25"3.,-50
(JI C -IS. "! I /.,.)/

/,7.. 0 ,LIt" 10b'l ~. /ID~ ID ,I ~ :>..,~ /.'/0() r/~It~J- ch,,,- • II .'::,1. ~.

Ii&; (p 1:;"5'11- '-IS- g' C~/5"'''71 wI I, Z. to .l(~'S W . (f1)~
.,- .

I<:I..:>H~). n" '061 . " ().7.(P 'J. 1'7." /' '! iJ

/61 • C - IS, <7 I tv I
I.~ <3 .1l'V"" ~ (~ 9,1i:-

,
2SS-l-I./07 Z3 <;/oH,-o) 0,., ..... 1 06'7 . ~, (). z(p I,LlO

I/o' C;j{'J~A- ~! :;53'V '0' ? ..~~ ~
.,-

0, gDI~ 7- t;;J. '5.1- /5 r;. J..J (),S-o 11.69

/. t:- p / ..... I, C. v rl y' cl.Q
,

5)( Y/~ r ", .,~ iI' <) - ~ O. If) iI ....

LOCATION DATA

Highway 21( S 1
7

, SqlJAw /'£AK )lv.;y

Location 5 D veil <?iJtJ /f.-'O

Project No. _

(j) 0 e.1 r SJ I @ C 6 -c 0 D6. 3?
Computed by: D, S c- ;, '" v~ Checked by: Date: _

te 20·0405 12174 g/7/9 )'
~
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ARIZONA DEPARTMENT OF TRANSPORTATION

STORM SEWER INLET CALCULATION RECORD

LOCATION DATA

Highway ,.fl< S-/7' 5 Qu;4-v .fJEAK I!w Y
Location ..,?"D II rhl6ouA"J.o
Project No. ~-

DESIGN'DATA

Frequency --.:/_0_ years

P6= 7. .01 in. P24= ;Z, J 7 in. P, =

Tall -----------

_,-I_'.);...~..::.J__ in.

n
INLET CALCULATIONS l,iffJ//? (D SIILl? I A//£ "V-

Inlet DA ~ Inlet Q De Or So Gutter Pavement D T a Inlet

~
Q. Qc

Nc Type ds % ft. ft. in.
I

No Station ~ cfs cfs Sx do Sx ih4l- Act. Corr• cfs cfs.

/11, / ;l, (P&+ 0/0 /0'
c-/S. crt ;,.J/

l/.J7' I~\)ti"f ,o~ ? ~~ (~ ().?JI ~,ot1 o·Bo,<;/011<",'£ Orn. .0

I~ G ;;lJ~ f6 ;GD 10'
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Appendix G

Storm Sewer Hydraulic Calculations
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SR 51, Squaw Peak Highway
Main Storm Drain, South of Pump Station
Schematic Diagram
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Combined Pipe/Node Report

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert

(acres) (acres) (acres) (cfs) (ftIs) Elevation Elevation
(ft) (ft)

P-601 1-601 M-600 375.00 25.12 1.00 25.12 25.12 146.25 46 inch 109.59 11.64 1,401.56 1,399.70
P-600 M-600 M-109 120.00 0.00 0.00 0.00 25.12 0.00 46 inch 265.75 11.82 1,399.70 1,396.20
P-109 M-109 M-108 453.00 2.31 1.00 2.31 27.43 14.39 46 inch 194.94 13.41 1,395.20 1,388.09
P-108 M-108 M-107 83.00 0.00 0.00 0.00 27.43 0.00 54 inch 163.68 10.75 1,387.59 1,387.10
P-107 M-107 M-106 402.00 3.07 1.00 3.07 30.50 19.12 54 inch 163.91 11.78 1,387.10 1,384.72
P-106 M-106 M-105 603.00 3.17 1.00 3.17 33.67 19.75 so inch 199.99 10.68 1,384.22 1,381.19
P-105 M-105 M-104 662.00 4.87 1.00 4.87 38.54 30.34 so inch 199.50 11.04 1,381.19 1,3n.88
P-104 M-104 M-103 652.00 2.96 1.00 2.96 41.50 18.44 so inch 200.11 11.28 1,3n.88 1,374.60
P-103 M-103 Outlet 476.00 0.86 1.00 0.86 42.36 5.36 so inch 199.92 11.83 1,374.60 1,372.21

Project Title: SR51 TEST 1
a:\sr51sd1s.stm
08106195 08:26:18 PM

Project Engineer. David J. Schaub
BRW Inc StormCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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DOT Report

Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average Description

Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity

Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ftIs)
(ft) (ft) (ftIft) (cfs)

P-601 1-601 25.12 25.12 25.12 1,412.41 1,407.92 0.008834 146.25 Circular 375.00 11.64

M-600 1,411.30 1,404.61 0.004960 109.59 48 inch

P-600 M-600 0.00 0.00 25.12 1,411.30 1,403.24 0.025057 143.69 Circular 120.00 11.82

M-109 1,406.19 1,400.52 0.029167 265.75 48 inch

P-109 M-109 2.31 2.31 27.43 1,406.19 1,398.84 0.015539 156.03 Circular 453.00 13.41

M-108 1,397.87 1,391.46 0.015695 194.94 48 inch

P-108 M-108 0.00 0.00 27.43 1,397.87 1,391.22 0.005218 153.10 Circular 83.00 10.75

M-107 1,397.04 1,391.05 0.005904 163.68 54 inch

P-107 M-107 3.07 3.07 30.50 1,397.04 1,390.94 0.005924 169.49 Circular' 402.00 11.78

M-106 1,394.33 1,388.51 0.005920 163.91 54 inch

P-106 M-106 3.17 3.17 33.67 1,394.33 1,388.10 0.004856 183.48 Circular 603.00 10.68

M-105 1,391.94 1,385.54 0.005025 199.99 60 inch

P-105 M-105 4.87 4.87 38.54 1,391.94 1,385.39 0.004679 203.31 Circular 662.00 11.04

M-104 1,389.09 1,382.64 0.005000 199.50 so inch

P-104 M-104 2.96 2.96 41.50 1,389.09 1,382.50 0.005010 214.19 Circular 652.00 11.28

M-103 1,386.93 1,379.25 0.005031 200.11 ElOinch

P-103 M-103 0.86 0.86 42.36 1,386.93 1,379.10 0.005148 213.96 Circular 476.00 11.83

Outlet 1,385.30 1,376.40 0.005021 199.92 60 inch

I
I

Project Title: SR51 TEST 1
a:\sr51sd1 s.stm
08/06195 08:27:12 PM

Project Engineer: David J. Schaub
BRW Inc StonnCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Node Report

Node Inlet Inlet Inlet External Total Inlet External Upstream System System Total Additional Carryover Known
Area C CA CA CA TC TC Flow Flow Intensity Watershed Flow (cfs) Flow

(acres) (acres) (acres) (acres) (min) (min) Time Time (inlhr) (CIA) (cfs) (cfs)
(min) (min) (cfs)

1-601 25.12 1.00 25.12 0.00 25.12 12.15 0.00 0.00 12.15 5.78 146.25 0.00 0.00 0.00
M-600 0.00 0.00 0.00 0.00 25.12 10.00 0.00 12.69 12.69 5.67 143.69 0.00 0.00 0.00
M-109 2.31 1.00 2.31 0.00 27.43 10.00 0.00 12.86 12.86 5.64 156.03 0.00 0.00 0.00
M-108 0.00 0.00 0.00 0.00 27.43 0.00 0.00 13.42 13.42 5.54 153.10 0.00 0.00 0.00
M-107 3.07 1.00 3.07 0.00 30.50 10.00 0.00 13.55 13.55 5.51 169.49 0.00 0.00 0.00
M-106 3.17 1.00 3.17 0.00 33.67 10.00 0.00 14.12 14.12 5.41 183.48 0.00 0.00 0.00
M-105 4.87 1.00 4.87 0.00 38.54 10.00 0.00 15.06 15.06 5.23 203.31 0.00 0.00 0.00
M-104 2.96 1.00 2.96 0.00 41.50 10.00 0.00 16.06 16.06 5.12 214.19 0.00 0.00 0.00
M-103 0.86 1.00 0.86 0.00 42.36 10.00 0.00 17.02 17.02 5.01 213.96 0.00 0.00 0.00
Outlet N/A N/A N/A N/A 42.36 N/A 0.00 17.69 17.69 4.93 210.72 N/A N/A 0.00

Project Title: SR51 TEST 1
a:\sr51 sd1 s.stm
08/06/95 08:28:07 PM

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Pipe Report

Pipe Upstream Downstream Inlet Inlet Inlet Total System Discharge Length Constructed Section Roughness Capacity
Node Node Area C CA CA Intensity (cfs) (ft) Slope Size (cfs)

(acres) (acres) (acres) (inlhr) (ftJft)

P-601 1-601 M-600 25.12 1.00 25.12 25.12 5.78 146.25 375.00 0.004960 48 inch 0.012 109.59

P-600 M-600 M-109 0.00 0.00 0.00 25.12 5.67 143.69 120.00 0.029167 48 inch 0.012 265.75

P-109 M-109 M-108 2.31 1.00 2.31 27.43 5.64 156.03 453.00 0.015695 48 inch 0.012 194.94

P-108 M-108 M-107 0.00 0.00 0.00 27.43 5.54 153.10 83.00 0.005904 54 inch 0.012 183.68

P-107 M-107 M-106 3.07 1.00 3.07 30.50 5.51 169.49 402.00 0.005920 54 inch 0.012 183.91

P-106 M-106 M-105 3.17 1.00 3.17 33.67 5.41 183.48 603.00 0.005025 60 inch 0.012 199.99

P-105 M-105 M-104 4.87 1.00 4.87 38.54 5.23 203.31 662.00 0.005000 60 inch 0.012 199.50

P-104 M-104 M-103 2.96 1.00 2.96 41.50 5.12 214.19 652.00 0.005031 60 inch 0.012 200.11

P-103 M-103 Outlet 0.86 1.00 0.86 42.36 5.01 213.96 476.00 0.005021 60 inch 0.012 199.92

I
I
I

Project Title: SR51 TEST 1
a:\sr51 sd1 s.stm
08lO6I95 08:29:28 PM Haestad Methods, Inc.

Project Engineer: David J. Schaub
BRW Inc Storn'lCAD v1.0

37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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SR 51, Squaw Peak Highway
Main Storm Drain, South of Pump Station
Schematic Diagram
Manholes 100 thru 109

Outlet

Project Title: SR51 TEST 1
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08/06/95 08:33:43 PM
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Combined Pipe/Node Report

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert

(acres) (acres) (acres) (cfs) (ftIs) Elevation Elevation
(ft) (ft)

P-109 M-109 M-108 453.00 27.43 1.00 27.43 27.43 156.01 48 inch 194.94 13.41 1,395.20 1,388.09

P-108 M-108 M-107 83.00 0.00 0.00 0.00 27.43 0.00 54 inch 163.68 10.75 1,387.59 1,387.10

P-107 M-107 M-106 402.00 3.07 1.00 3.07 30.50 19.12 54 inch 163.91 11.78 1,387.10 1,384.72

P-106 M·106 M-105 603.00 3.17 1.00 3.17 33.67 19.75 60 inch 199.99 10.68 1,384.22 1,381.19

P-105 M-105 M-104 662.00 4.87 1.00 4.87 38.54 30.34 60 inch 199.50 11.04 1,381.19 1,377.88

P-104 M-104 M-103 652.00 2.96 1.00 2.96 41.50 18.44 60 inch 200.11 11.28 1,377.88 1,374.60

P-103 M-103 M-102 476.00 0.86 1.00 0.86 42.36 5.36 60 inch 199.92 11.83 1,374.60 1,372.21

P-102 M-102 M-101 685.00 4.38 1.00 4.38 46.74 27.28 66 inch 258.16 10.41 1,371.71 1,368.26

P-101 M-101 M-1oo 850.00 4.45 1.00 4.45 51.19 27.72 96 inch 383.41 4.94 1,365.76 1,364.48

P-1OO M-1oo Outlet 207.00 18.49 1.00 18.49 69.68 115.18 96 inch 363.38 6.27 1,364.48 1,364.20

I
Project Title: SR51 TEST 1
a:\sr51sd2s.stm
08/06/95 08:34:27 PM

I

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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DOT Report

Pipe -Node- Inlet Inlet Total -Ground- -HGL- -Slope- -Section- -Section- Length Average Description
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity

Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity SiZe (ftIs)
(ft) (ft) (ftIft) (cfs)

P-109 M-109 27.43 27.43 27.43 1,406.19 1,398.84 0.015539 156.Q1 Circular 453.00 13.41
M-108 1,397.87 1,391.46 0.015695 194.94 48inch

P-108 M-108 0.00 0.00 27.43 1,397.87 1,391.22 0.005220 153.08 Circular 83.00 10.75
M-107 1,397.04 1,391.05 0.005904 163.68 54 inch

P-107 M-107 3.07 3.07 30.50 1,397.04 1,390.94 0.005924 169.47 Circular 402.00 11.78
M-106 1,394.33 1,388.51 0.005920 163.91 54 inch

P-106 M-106 3.17 3.17 33.67 1,394.33 1,388.10 0.004857 183.45 Circular 603.00 10.68
M-105 1,391.94 1,385.53 0.005025 199.99 60 inch

P·105 M-105 4.87 4.87 38.54 1,391.94 1,385.39 0.004679 203.29 Circular 662.00 11.04

M-104 1,389.09 1,382.64 0.005000 199.50 60 inch
P-104 M-104 2.96 2.96 41.50 1,389.09 1,382.50 0.005010 214.17 Circular 652.00 11.28

M·103 1,386.93 1,379.25 0.005031 200.11 60 inch
P-103 M-103 0.86 0.86 42.36 1,386.93 1,379.10 0.005148 213.95 Circular 476.00 11.83

M-102 1,385.26 1,376.40 0.005021 199.92 60 inch

P-102 M-102 4.38 4.38 46.74 1,385.26 1,376.27 0.003873 232.49 Circular 685.00 10.41
M-101 1,382.36 1,374.02 0.005036 258.16 66 inch

P-101 M-101 4.45 4.45 51.19 1,382.36 1,373.75 0.000630 248.21 Circular 850.00 4.94

M-1oo 1,379.50 1,373.22 0.001506 383.41 96 inch

P-1OO M-100 18.49 18.49 69.68 1,379.50 1,372.40 0.000965 315.03 Circular 207.00 6.27

Outlet 1,380.00 1,372.20 0.001353 363.38 96 inch

Project Title: SR51 TEST 1
a:\sr51 sd2s.stm
08106195 08:35:23 PM

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Node Report

Node Inlet Inlet Inlet External Total Inlet External Upstream System System Total Additional Carryover Known
Area C CA CA CA TC TC Flow Flow Intensity Watershed Flow (efs) Flow

(acres) (acres) (acres) (acres) (min) (min) Time Time (inlhr) (CIA) (cfs) (efs)
(min) (min) (efs)

M-109 27.43 1.00 27.43 0.00 27.43 12.86 0.00 0.00 12.86 5.64 156.01 0.00 0.00 0.00

M-108 0.00 0.00 0.00 0.00 27.43 0.00 0.00 13.42 13.42 5.54 153.08 0.00 0.00 0.00

M-107 3.07 1.00 3.07 0.00 30.50 10.00 0.00 13.55 13.55 5.51 169.47 0.00 0.00 0.00

M-106 3.17 1.00 3.17 0.00 33.67 10.00 0.00 14.12 14.12 5.41 183.45 0.00 0.00 0.00

M-105 4.87 1.00 4.87 0.00 38.54 10.00 0.00 15.06 15.06 5.23 203.29 0.00 0.00 0.00

M-104 2.96 1.00 2.96 0.00 41.50 10.00 0.00 16.06 16.06 5.12 214.17 0.00 0.00 0.00

M-103 0.86 1.00 0.86 0.00 42.36 10.00 0.00 17.02 17.02 5.01 213.95 0.00 0.00 0.00

M-102 4.38 1.00 4.38 0.00 46.74 10.00 0.00 17.69 17.69 4.93 232.49 0.00 0.00 0.00

M-101 4.45 1.00 4.45 0.00 51.19 10.00 0.00 18.79 18.79 4.81 248.21 0.00 0.00 0.00

M-100 18.49 1.00 18.49 0.00 69.68 10.00 0.00 21.66 21.66 4.49 315.03 0.00 0.00 0.00

Outlet N/A N/A N/A N/A 69.68 N/A 0.00 22.21 22.21 4.42 310.65 N/A N/A 0.00

Project Title: SR51 TEST 1
1\ a:\sr51 sd2s.stm
., 08106195 08:36:20 PM

I

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Pipe Report

Pipe Upstream Downstream Inlet Inlet Inlet Total System Discharge Length Constructed Section Roughness capacity
Node Node Area C CA CA Intensity (cfs) (tt) Slope Size (cfs)

(acres) (acres) (acres) (inJhr) (flIft)

P-109 M-109 M-108 27.43 1.00 27.43 27.43 5.64 156.01 453.00 0.015695 48 inch 0.012 194.94

P-108 M-108 M-107 0.00 0.00 0.00 27.43 5.54 153.08 83.00 0.005904 54 inch 0.012 163.68

P·107 M-107 M·106 3.07 1.00 3.07 30.50 5.51 169.47 402.00 0.005920 54 inch 0.012 163.91

P-106 M-106 M-105 3.17 1.00 3.17 33.67 5.41 183.45 603.00 0.005025 60 inch 0.012 199.99

P-105 M-105 M·104 4.87 1.00 4.87 38.54 5.23 203.29 662.00 0.005000 60 inch 0.012 199.50

P-104 M-104 M-103 2.96 1.00 2.96 41.50 5.12 214.17 652.00 0.005031 60 inch 0.012 200.11

P-103 M-103 M-102 0.86 1.00 0.86 42.36 5.01 213.95 476.00 0.005021 60 inch 0.012 199.92

P-102 M-102 M-101 4.38 1.00 4.38 46.74 4.93 232.49 685.00 0.005036 66 inch 0.012 258.16

P-101 M-101 M-100 4.45 1.00 4.45 51.19 4.81 248.21 850.00 0.001506 96 inch 0.012 383.41

P·1OO M-100 Outlet 18.49 1.00 18.49 69.68 4.49 315.03 207.00 0.001353 96 inch 0.012 363.38

Project Title: SR51 TEST 1
a:\sr51sd2s.stm
08106/95 08:37:21 PM

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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WORK SHEET FOR STORM SEWER DESIGN
SURCHARGED FLOW
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SR 51, Squaw Peak Highway
Main Storm Drain, North of Pump Station
Schematic Diagram
Manholes 100, 110 thru 116

Outlet

M-1<m-101511-1 1m1 M-11fP-11&1-1 m1 'M-1 B11M-1 Pl1 'M-11 EP-116M-'flI..UJU.UL

Project Title: SR 51, Squaw Peak
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Combined Pipe/Node Report

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

Pipe Upstream Downstream Length Inlet Inlet Inlet Total Inlet Section Capacity Average Upstream Downstream
Node Node (ft) Area C CA CA Discharge Size (cfs) Velocity Invert Invert

(acres) (acres) (acres) (cfs) (ftIs) Elevation Elevation
(ft) (ft)

P-NULL J-NULL M-116 1.00 N/A N/A N/A 0.00 N/A 24 inch 0.00 0.00 1,385.70 1,385.70

P-116 M-116 M-115 264.00 3.13 1.00 3.13 3.13 25.37 24 inch 36.01 8.35 1,385.70 1,380.00

P-115 M-115 M-114 245.00 1.53 1.00 1.53 4.66 12.40 30 inch 48.26 8.02 1,380.00 1,377.11

P-114 M-114 M-113 210.00 2.67 1.00 2.67 7.33 21.64 36 inch 78.52 7.99 1,376.11 1,373.63

P-113 M-113 M-112 200.00 0.00 0.00 0.00 7.33 0.00 36 inch 57.58 7.82 1,373.63 1,372.36

P-112 M-112 M-111 350.00 2.84 1.00 2.84 10.17 23.02 42 inch 59.70 7.80 1,371.86 1,370.81

P-111 M-111 M-110 433.00 5.14 1.00 5.14 15.31 41.66 48 inch 85.26 8.65 1,370.31 1,369.01

P-109 M-110 M-1oo 350.00 1.14 1.00 1.14 16.45 9.24 96 inch 384.48 2.22 1,365.01 1,364.48

P-100 M-1oo Outlet 207.00 53.23 1.00 53.23 69.68 240.66 96 inch 363.38 6.27 1,364.48 1,364.20

Project Title: SR 51, Squaw Peak
a:\sr51 sd3n.stm
08106/95 08:17:20 PM

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

Haestad Methods. Inc._ 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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DOT Report

Pipe -Node- Inlet Inlet Total -Ground- -HGl- -Slope- -Section- -Section- length Average
Upstream Area CA CA Upstream Upstream Energy Discharge Shape (ft) Velocity

Downstream (acres) (acres) (acres) Downstream Downstream Constructed Capacity Size (ftls)
(ft) (ft) (ftIft) (cfs)

P-NUll J-NUll N/A N/A 0.00 1,392.60 1,385.70 -3.191833 0.00 Circular 1.00 0.00

M-116 1,392.86 1,388.89 OO00סס.0 0.00 24 inch

P-116 M-116 3.13 3.13 3.13 1,392.86 1,387.47 0.020669 25.37 Circular 264.00 8.35

M-115 1,387.60 1,382.16 0.021591 36.01 24 inch

P-115 M-115 1.53 1.53 4.66 1,387.60 1,382.06 0.009269 36.85 Circular 245.00 8.02

M-114 1,383.50 1,380.04 0.011796 48.26 30 inch

P-114 M-114 2.67 2.67 7.33 1,383.50 1,379.83 0.006108 56.47 Circular 210.00 7.99

M-113 1,380.50 1,378.55 0.011810 78.52 36 inch

P-113 M-113 0.00 0.00 7.33 1,380.50 1,378.50 0.005850 55.26 Circular 200.00 7.82

M-112 1,378.00 1,377.33 0.006350 57.58 36 inch

P-112 M-112 2.84 2.84 10.17 1,378.00 1,377.28 0.004741 75.05 Circular 350.00 7.80

M-111 1,376.50 1,375.62 0.003000 59.70 42 inch

P-111 M-111 5.14 5.14 15.31 1,376.50 1,375.57 0.004878 108.68 Circular 433.00 8.65

M-110 1,377.70 1,373.45 0.003002 85.26 48 inch

P-109 M-110 1.14 1.14 16.45 1,377.70 1,373.26 0.000128 111.83 Circular 350.00 2.22

M-100 1,379.50 1,373.22 0.001514 384.46 96 inch
P-1OO M-1oo 53.23 53.23 69.68 1,379.50 1,372.40 0.000965 315.03 Circular 207.00 6.27

Outlet 1,380.00 1,372.20 0.001353 363.38 96 inch

I
I

Project TItle: SR 51, Squaw Peak
a:\sr51 sd3n.stm
08106195 08:18:19 PM

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Node Report

Node Inlet Inlet Inlet External Total Inlet External Upstream System System Total Additional Carryover Known
Area C CA CA CA TC TC Flow Flow Intensity Watershed Flow (efs) Flow

(acres) (acres) (acres) (acres) (min) (min) Time Time Onlhr) (CIA) (cfs) (cfs)
(min) (min) (cfS)

J-NULL N/A N/A N/A N/A 0.00 N/A 0.00 0.00 0.00 9.90 0.00 N/A NfA 0.00
M-116 3.13 1.00 3.13 0.00 3.13 5.00 0.00 0.00 5.00 8.04 25.37 0.00 0.00 0.00
M-115 1.53 1.00 1.53 0.00 4.66 5.00 0.00 5.53 5.53 7.84 36.85 0.00 0.00 0.00
M-114 2.67 1.00 2.67 0.00 7.33 5.00 0.00 6.04 6.07 7.64 56.47 0.00 0.00 0.00
M-113 0.00 0.00 0.00 0.00 7.33 5.00 0.00 6.51 6.51 7.48 55.26 0.00 0.00 0.00
M-112 2.84 1.00 2.84 0.00 10.17 5.00 0.00 6.93 6.93 7.32 75.05 0.00 0.00 0.00

M-111 5.14 1.00 5.14 0.00 15.31 5.00 0.00 7.68 7.68 7.04 108.68 0.00 0.00 0.00

M-110 1.14 1.00 1.14 0.00 16.45 5.00 0.00 8.52 8.52 6.73 111.63 0.00 0.00 0.00

M-1oo 53.23 1.00 53.23 0.00 69.68 21.66 0.00 11.14 21.66 4.49 315.03 0.00 0.00 0.00
Outlet N/A N/A N/A N/A 69.68 N/A 0.00 22.21 22.21 4.42 310.65 N/A NfA 0.00

Project Title: SR 51, Squaw Peak
a:\sr51 sd3n.stm
08106195 08:19:39 PM Haestad Methods, Inc.

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Pipe Report

Pipe Upstream Downstream Inlet Inlet Inlet Total System Discharge Length Constructed Section Roughness Capacity
Node Node Area C CA CA Intensity (cfs) (ft) Slope Size (cfs)

(acres) (acres) (acres) (inJhr) (ftIft)

P-NULL J-NULL M-116 N/A N/A N/A 0.00 9.90 0.00 1.00 0.o00ooo 24 inch 0.012 0.00

P-116 M-116 M-115 3.13 1.00 3.13 3.13 8.04 25.37 264.00 0.021591 24 inch 0.012 36.01

P-115 M-115 M-114 1.53 1.00 1.53 4.66 7.84 36.85 245.00 0.011796 30 inch 0.012 48.26

P-114 M-114 M-113 2.67 1.00 2.67 7.33 7.64 56.47 210.00 0.011810 36 inch 0.012 78.52

P-113 M-113 M-112 0.00 0.00 0.00 7.33 7.48 55.26 200.00 0.006350 36 inch 0.012 57.58

P-112 M-112 M-111 2.84 1.00 2.84 10.17 7.32 75.05 350.00 0.003000 42 inch 0.012 59.70

P-111 M-111 M-110 5.14 1.00 5.14 15.31 7.04 108.68 433.00 0.003002 48 inch 0.012 85.26

P-109 M-110 M-100 1.14 1.00 1.14 16.45 6.73 111.63 350.00 0.001514 96 inch 0.012 384.48

P-1OO M-1oo Outlet 53.23 1.00 53.23 69.68 4.49 315.03 207.00 0.001353 96 inch 0.012 363.38

. Project Title: SR 51, Squaw Peak

I,'. a:\sr51sd3n.stm
. 08106195 08:20:46 PM Haestad Methods, Inc.

I

Project Engineer: David J. Schaub
BRW Inc StormCAD v1.0

37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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J STORM DRAINAGE FORMLOSSES 111

I
:y..lem at the inlet until it dis
. raulic structures such as

sitions, which will cause
:led "minor losses". This is
sl'.portant as those arising
e n a general form derived
1

I

Expansion:

[
(VI - vi ]H =K

t 2g

K = 1.0 for sudden expansion
K = 0.2 for well designed transition

The above K values are ror t:.,.:_::::~::1;; ;~rposes. If a more detailed analysis
of the transition losses is required, then the tables in conjunction with the
energy losses equation in the form below should be used for pressure flow.

H =K (Y!.-)
t 2g

Table 3·14 Values of Kzfor Determining Loss of Head Due to Sudden
Enlargement in Pipes, from the Formula

Hz =KZ(V1
Z/2g) (15)

~ Velocity, VI. in feet per second

d1 2 3 4 5 6 7 8 10 12 15 20 30 40
1.2 .11 .10 .10 .10 .10 .10 .10 .09 .09 .09 .09 09 .081.4 .26 .26 .25 .24 .24 .24 .24 .23 .23 .22 .22 .21 .201.6 .40 .39 .38 .37 .37 .36 .36 .35 .35 .34 .33 .32 .321.8 .51 .49 .48 .47 .47 .46 .46 .45 .44 .43 .42 .41 .402.0 .60 .58 .56 .55 .55 .54 .53 .52 .52 .51 .50 .48 .47

2.5 .74 .72 .70 .69 .68 .67 .66 .65 .64 .63 .62 .60 .583.0 .83 .80 .78 .77 .76 .75 .74 .73 .72 .70 .69 .67 .654.0 .92 .89 .87 .85 .84 .83 .82 .80 .79 .78 .76 .74 .725.0 .96 .93 .91 .89 .88 .87 .86 84 .83 .82 .80 .77 .7510.0 1.00 .99 .96 .95 .93 .92 .91 89 .88 .86 .84 .82 .80
00 1.00 1.00 .98 .96 .95 .94 .93 .91 .90 .88 .86 .83 .81

I e

. of hydraulic structures
larily based on experiments.

llinetic energy at the two

tnsition loss coefficient

d2/d 1 = ratio of larger pipe to smaller pipe V1 = velocity in smaller pipe

I
light-through flow may be

I

l'
f
l . d .) Incommg an outgoing

I

Table 3-15 Values of K2for Determining Loss of Head Due to Gradual
Enlargement In Pipes from the Formula

Hz = KZ(V1
Z/2g) (15)

d2/d, = ratio of diameter of larger pipe to diameter of smaller pipe. Angle of
cone is twice the angle between the axis of the cone and its side.

~ Angle of cone

d1 2' 4' 6' 8' 10' 15' 20' 25' 30' 35' 40' 45' 50' 60'
Ll .01 .01 .01 .02 .03 .05 .10 .13 .16 .18 .19 .20 .21 .231.2 .02 .02 .02 .03 .04 .09 .16 .21 .25 .29 .31 .33 .35 .371.4 .02 .03 .03 .04 .06 .12 .23 .30 .36 .41 .44 .47 .50 .531.6 .03 .03 .04 .05 .07 .14 .26 .35 .42 .47 .51 .54 .57 .611.8 .03 .04 .04 .05 .07 .15 .28 .37 .44 .50 .54 .58 .61 .65

2.0 .03 .04 .04 .05 .07 .16 .29 .38 .46 .52 .56 .60 .63 .682.5 .03 .04 .04 .05 .08 .16 .30 .39 .48 .54 .58 .62 .65 .703.0 .03 .04 .04 .05 .08 .16 .31 .40 .48 .55 .59 63 .66 .71
00 .03 .04 .05 .06 .08 .16 .31 .40 .49 .56 .60 .64 67 .72

I
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I
I URRENT DATE: 07-09-1995

URRENT TIME: 17:57:02

1---- FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1

1

FILE DATE: 07-08-1995
FILE NAME: PMPDISCH

I C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS

I V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) eFT) eFT) MATERIAL (FT) eFT) n TYPE

1 1395.60 1394.30 260.00 1 RCP 7.00 7.00 .012 CONVENTIONAL

I
2
3
4

I
5
6

-
UMMARY OF CULVERT FLOWS (CFS) FILE: PMPDISCH DATE: 07-08-1995

IELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1404.49 0 0 0 0 0 0 0 0 1
1404.50 22 22 0 0 0 0 0 0 1
1404.52 44 44 0 0 0 0 0 0 1

I 1404.57 66 66 0 0 0 0 0 0 1
1404.63 88 88 0 0 0 0 0 0 1
1404.71 110 110 0 0 0 0 0 0 1

I
1404.80 132 132 0 0 0 0 0 0 1
1404.92 154 154 0 0 0 0 0 0 1
1405.05 176 176 0 0 0 0 0 0 1

11405.19 198 198 0 0 0 0 0 0 1
1405.36 220 220 0 0 0 0 0 0 1
1500.00 1693 1693 0 0 0 0 0 OVERTOPPING

I
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PMPDISCH DATE: 07-08-1995

I HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1404.49 0.00 0 0 0.00

I 1404.50 0.00 22 0 0.00
1404.52 0.00 44 0 0.00
1404.57 0.00 66 0 0.00

I 1404.63 0.00 88 0 0.00
1404.71 0.00 110 0 0.00
1404.80 0.00 132 0 0.00

I
1404.92 0.00 154 0 0.00
1405.05 0.00 176 0 0.00
1405.19 0.00 198 0 0.00
1405.36 0.00 220 0 0.00

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

I 7-/y



CURRENT DATE: 07-09-1995
CURRENT TIME: 17:57:02

2

FILE DATE: 07-08-1995
FILE NAME: PMPDISCH

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 7 BY 7 ) RCP

DIS
CHARGE
FLOW
(cfs)

HEAD- INLET
WATER CONTROL
ELEV. DEPTH

(ft) (ft)

OUTLET
CONTROL FLOW

DEPTH TYPE
(ft) <F4>

NORMAL CRITICAL OUTLET
DEPTH DEPTH VEL. DEPTH
(ft) (ft) (fps) (ft)

TAILWATER
VEL. DEPTH

(fps) (ft)

o
22
44
66
88

110
132
154
176
198
220

1404.49
1404.50
1404.52
1404.57
1404.63
1404.71
1404.80
1404.92
1405.05
1405.19
1405.36

0.00
1.51
2.16
2.74
3.26
3.72
4.14
4.53
4.89
5.22
5.55

8.89
8.90
8.92
8.97
9.03
9.11
9.20
9.32
9.45
9.59
9.76

O-NF
4-FFt
4-FFt
4-FFt
4-FFt
4-FFt
4-FFt
4-FFt
4-FFt
4-FFt
4-FFt

0.00
0.95
1.41
1.70
1.99
2.24
2.46
2.69
2.89
3.09
3.28

0.00
1.13
1.65
2.07
2.38
2.69
2.95
3.20
3.44
3.66
3.86

0.00
0.57
1.14
1.71
2.29
2.86
3.43
4.00
4.57
5.14
5.72

0.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00

0.00 10.19
0.00 10.19
0.00 10.19
0.00 10.19
0.00 10.19
0.00 10.19
0.00 10.19
0.00 10.19
0.00 10.19
0.00 10.19
0.00 10.19

**************
0.00

1395.60
260.00

1394.30
1
0.0050

260.00

*****

El. inlet face invert 1395.60 ft El. outlet invert 1394.30 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S N
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************
CIRCULAR

7.00 FT
CONCRETE
0.012
CONVENTIONAL
GROOVED END IN HEADWALL
NONE



I
3

lICURRENT DATE: 07-09-1995
CURRENT TIME: 17:57:02

FILE DATE: 07-08-1995
FILE NAME: PMPDISCH

ROADWAY OVERTOPPING DATA

PAVED
15.00

100.00
1500.00

TAILWATER

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

1---
I

CONSTANT WATER SURFACE ELEVATION
1404.49

1_------. ------
I
I
1------------

",
I
I
I
I
I
I
I
I
I
I
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Appendix H
Cactus Road Pump Station Hydrographs
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Transmittal

Date:

To:

19 June 1995

Mr. Hemant Patel

Aztec Engineering

4515 North 16th Street, Suite 202

Phoenix, Arizoha 85016-5363

/

BRW INC. From:

Re:

Curt Slagell

BRW, Inc.

SR 51 Squaw Peak Highway

Contract No. 95-01

TRACS No. 051 MA 009 H 2059 OlD

RAM 600-2-314

Remarks:

Attached are the final inflow hydrographs for the pump station in ASCII format.

Each hydrograph event is being provided with two different files; one with eight

discharges per line and one with one discharge per line. These flows do not consider .

storage at the inflow to the pump station, and therefore, the required storage volume

(2400' of 96" pipe?) and number of pumps should be determined with your pump

station hydraulic model. Design should be based on the 50-year hydrograph with

some operational modifications for lesser flow events. The original HEC-l files are

also included with this submittal.

Purpose:

IKl as you requested

o for your information

o for your approval

Description:

Final Inflow Hydrographs (2 and 50 years) for Pump Station,

paper copy of ASCII format

HEC-l Computer Output (2 and 50 years) for Pump Station,

paper copy

Final Inflow Hydrographs in ASCII format and HEC-l

files on 3Y2" disk

o approved as submitted -

o approved as noted

o other (see remarks)

D reply to sender

D review and return

D return for corrections

1

1

Item(s): Date:

1 06/95

Copy to:

AZ85004

602/234-1591

Fax 602/230-9189

Planning

Transportation

Engineering

Urban Design

Donald W. Ringrose

Richard P. Wolsfeld

Peter E. Jarvis

Thomas E Carroll

Craig A. Amundsen

Donald E. Hunt

John B. McNamara

Richard D. Pilgrim

Dale N. Beckmann

Jeffrey 1. Benson

Ralph C. Blum

Gary J. Erickson

John C. Lynch

PaulN. Bay

Phoenix

Minneapolis

Denver

Orlando

San Diego

Seattle

2700 No. Central Avenue

Suite 1000

Phoenix,
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57) ....yEA~ !< tJ A/iJrr EVENT

/SR51/PUMPINFLOW/FLOW/16JUN1995/5MIN/50YR/
RTS Ver: 2 Prog:HECl LW:18JUN81 11:44:09 Tag:T1
start: 16JUN1995 at 2400 hours; End: 16JUN1995 at 2400 hours;
Number: 1
Units: CFS Type: I NST-VAL

.00
END DATA
/SR51/PUMPINFLOW/FLOW/17JUN1995/5MIN/50YR/
RTS Ver: 2 Prog:HECl LW:18JUN81 11:44:09 Tag:T2 -
start: 17JUN1995 at 0005 hours: End: 17JUN1995 at 2400 hours;
Number: 288
Units: CFS Type: INST-VAL

.13 .42 .71 .93 1.06 1.13 1.18 1.21
1.23 1.24 1.26 1.27 1.28 1.29 1.29 1.30
1.31 1. 32 1.33 1.34 1. 35 1.36 1.37 1.38
1.39 1.40 1.41 1.42 1.43 1.44 1.45 1.46
1.47 1.48 1.49 1.51 1.52 1.53 1.54 1.56
1.57 1.58 1.59 1.61 1.62 1.64 1.65 1.66
1.68 1.69 1. 71 1. 73 1. 74 1. 76 1. 78 1. 79
1.81 1.83 1.85 1.86 1.88 1.90 1.92 1.94
1.96 1.98 2.01 2.03 2.05 2.08 2.10 2.12
2.16 2.21 2.27 2.31 2.35 2.39 2.42 2.46
2.49 2.53 2.56 2.60 2.63 2.67 2.71 2.75
2.79 2.83 2.88 2.92 2.97 3.02 3.07 3.12
3.17 3.23 3.29 3.35 3.41 3.48 3.55 3.62
3.69 3.77 3.85 3.94 4.05 4.21 4.36 4.51
4.65 4.78 4.92 5.06 5.21 5.36 5.53 5.71

~:.~~: 5.89 6.10 6.32 6.55 6.81 7.09 7.43 7.83
8.27 8.74 9.24 9.79 10.27 10.66 11.15 11.82

12.75 13.95 19.12 29.76 41.96 57.13 77.46 118.29
205.60 282.53 284.64 239.48 179.15 132.96 98.36 69.83
48.69 34.38 25.57 20.03 16.50 14.19 12.61 11.59
10.79 10.12 9.50 8.93 8.43 7.99 7.61 7.27
6.97 6.69 6.44 6.21 6.00 5.80 5.62 5.45
5.29 5.14 4.99 4.86 4.71 4.54 4.37 4.23
4.11 4.00 3.91 3.82 3.74 3.66 3.58 3.51
3.45 3.38 3.32 3.26 3.20 3.15 3.09 3.04
2.99 2.94 2.90 2.85 2.81 2.77 2.73 2.69
2.65 2.61 2.58 2.54 2.51 2.48 2.44 2.41
2.37 2.32 2.26 2.21 2.18 2.14 2.12 2.09
2.06 2.04 2.02 2.00 1.97 1.95 1.93 1.91
1.89 1.87 1.85 1.84 1.82 1.80 1. 78 1. 77
1.75 1. 73 1. 72 1. 70 1. 69 1.67 1.66 1.64
1.63 1.61 1.60 1.59 1.57 1.56 1.55· 1.54
1.52 1.51 1.50 1.49 1.48 1.47 1.45 1.44
1.43 1.42 1.41 1.40 1.39 1.38 1.31' 1.36
1.35 1.34 1.33 1.32 1. 32 1.31 1.30 1.29
1.28 1.27 1.26 1.26 1.25 1.24 1.23 1.22

END DATA
/SR51/PUMPINFLOW/FLOW/18JUN1995/5MIN/50YR/
RTS Ver: 2 Prog:HECl LW:18JUN81 11:44:09 Tag:T3

--------_..-



start: 18JUN1995 at 0005 hours;
Number: 11
units: CFS Type: INST-VAL

End: 18JUN1995 at 0055 hours;

I
I
I
I
I
I
I
I
I
J
I
I
I
I
I
I
I
I
I

1.09
.02

END FILE

.79

.01
.50
.00

.28 .16 .09 .05 .03
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/SR51/PUMPINFLOW/FLOW/16JUN1995/5MIN/50YR/
RTS Ver: 2 Prog:HECl LW:18JUN81 11:44:09 Tag:T1
start: 16JUN1995 at 2400 hours; End: 16JUN1995 at 2400 hours;
Number: 1
units: CFS Type: INST-VAL

.00
END DATA
/SR51/PUMPINFLOW/FLOW/17JUN1995/5MIN/50YR/
RTS Ver: 2 Prog:HEC1 LW:18JUN81 11:44:09 Tag:T2
start: 17JUN1995 at 0005 hours; End: 17JUN1995 at 2400 hours;
Number: 288
units": CFS TYRe: INST-VAL

.13

.42

.71

.93
1.06
1.13
1.18
1.21
1.23
1.24
1.26
1.27
1.28
1.29
1.29
1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38
1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.51
1.52
1.53
1.54
1.56

I-SOY/( 
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1.57
1.58
1.59
1.61
1.62
1.64
1.65
1.66
1.68
1.69
1.71
1. 73
1. 74
1.76
1. 78
1. 79
1.81
1.83
1.85
1.86
1.88
1.90
1.92
1.94
1.96
1.98
2.01
2.03
2.05
2.08
2.10
2.12
2.16
2.21
2.27
2.31
2.35
2.39
2.42
2.46
2.49
2.53
2.56
2.60
2.63
2.67
2.71
2.75
2.79
2.83
2.88
2.92
2.97
3.02



3.07
3.12
3.17
3.23
3.29
3.35
3.41
3.48
3.55
3.62
3.69
3.77
3.85
3.94
4.05
4.21
4.36
4.51
4.65
4.78
4.92
5.06
5.21
5.36
5.53
5.71
5.89
6.10
6.32
6.55
6.81
7.09
7.43
7.83
8.27
8.74
9.24
9.79

10.27
10.66
11.15
11.82
12.75
13.95
19.12
29.76
41.96
57.13
77.46

118.29
205.60
282.53
284.64
239.48

I
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179.15
132.96

98.36
69.83
48.69
34.38
25.57
20.03
16.50
14.19
12.61
11.59
10.79
10.12
9.50
8.93
8.43
7.99
7.61
7.27
6.97
6.69
6.44
6.21
6.00
5.80
5.62
5.45
5.29
5.14
4.99
4.86
4.71
4.54
4.37
4.23
4.11
4.00
3.91
3.82
3.74
3.66
3.58
3.51
3.45
3.38
3.32
3.26
3.20
3.15
3.09
3.04
2.99
2.94



2.90
2.85
2.81
2.77
2.73
2.69
2.65
2.61
2.58
2.54
2.51
2.48
2.44
2.41
2.37
2.32
2.26
2.21
2.18
2.14
2.12
2.09
2.06
2.04
2.02
2.00
1.97
1.95
1.93
1.91
1.89
1.87
1.85
1.84
1.82
1.80
1. 78
1. 77
1. 75
1. 73
1. 72
1. 70
1.69
1.67
1.66
1.64
1.63
1.61
1.60
1.59
1.57
1.56
1.55
1.54
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I
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1.52
1.51
1.50
1.49
1.48
1.47
1.45
1.44
1.43
1.42
1.41
1.40
1.39
1.38
1.37
1.36
1.35
1.34
1.33
1.32
1.32
1.31
1.30
1.29
1.28
1.27
1.26
1.26
1.25
1.24
1.23
1.22

END DATA
/SR51/PUMPINFLOW/FLOW/18JUNI995/5MIN/50YR/
RTS Ver: 2 Prog:HECl LW:18JUN81 11:44:09 Tag:T3
start: 18JUN1995 at 0005 hours; End: 18JUN1995 at 0055 hours;
Number: 11
units: CFS Type: INST-VAL

1.09
.79
.50
.28
.16
.09
.05
.03
.02
.01
.00

END FILE



*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (BEC-l) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* ** RUN DATE 06/18/2081 TIME 11:44:09 *
* *
*****************************************

~~~- -------------

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

x X
X X
X X
XXXXXXX
X X
X X
X X

XXXXXXX
X
X
XXXX
X
X
XXXXXXX

XXXXX
X X
X
X
X
X X

XXXXX

X
XX
X

XXXXX X
X
X

XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), BECIGS, HEClDB, 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 SllBMERGENCE , 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

13/)'3
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LINE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

19
20
21

22
23
24
25
26
27

28
29
30

31
32
33
34
35
36
37
38

39
40
41
42

43
44
45
46
47
48
49

HEC-1 INPUT PAGE 1

ID...•...1 2 3•..•..•4 5•..••..6 7...•.•.8.. 0 ••••9 10

ID -----------SQUAW PEAK HIGHWAY-----------
ID SR 51
ID SHEA BOULEVARD TO THUNDERBIRD ROAD
ID
ID BRW, INC.
ID 17 JUNE 1995
ID FINAL HYDROGRAPHS
ID
ID ON-SITE DRAINAGE/STORAGE ANALYSIS 50-YEAR, 24-HOUR STORM EVENT
ID WITHOUT PIPE ROUTING STORAGE
ID CA FROM RATIONAL METHOD IS ENTERED AS THE CONTRIBUTING AREA WITH
ID 100 PERCENT RUNOFF (CN = 100)
ID ASSUME THAT THE FUTURE HOV LANES HAVE BEEN INSTALLED IN THE MEDIAN AND
ID THE MEDIAN IS COMPLETELY IMPERVIOUS
ID Q50 = IxCA = 4.39x70.39 = 308 CFS BY THE RATIONAL METHOD
ID TOTAL RUNOFF AREA = 82.51 ACRES
ID
10 FILE NAME: PMP50YR.DAT
*DIAGRAM
IT 5. 17JUN95 O. 300.
10 3. O.
IN 30. 17JUN95 O.

KK SUB1
KM RUNOFF FROM SUB-BASIN 1
KM AREA FROM SOUTH OF PUMP HOUSE
KM TIME OF CONCENTRATION INCLUDING 5 MINUTE INLET TIME IS 20.66 MINUTES
KM CONTRIBUTING AREA = 64.63 ACRES & CA = 55.09 ACRES
BA .08608
* HYPOTHETICAL STORM DISTRIBUTION
PH .1289 0.67 1.31 2.21 2.41 2.55 2.80 3.06 3.33
LS O. 100.
UD .2066

KK SUB2
KM RUNOFF FROM SUB-BASIN 2
KM AREA FROM NORTH OF PUMP HOUSE
KM TIME OF CONCENTRATION INCLUDING INLET TIME IS 10 MINUTES
KM CONTRIBUTING AREA = 17.88 ACRES &CA = 15.20 ACRES
BA .02375
LS O. 100.
UD .10000

KK CPl COMBINE SUB1 AND SUB2 HYDROGRAPHS
KO 2 2
ZW A=SR51 B=PUMPINFLOW C=FLOW D=17JUN1995 E=5MIN F=50YR
HC 2

KK PUMP 9611 STORAGE RCP's
KM L = 2400
KM PUMP CARDS ARE INCLUDED ONLY FOR INFORMATIONAL PURPOSES. ACTUAL
KM SIZING OF PUMP STATION STORAGE AND PUMP SIZES WILL BE DETERMINED
KM BY A SEPARATE SPREAD SHEET PROGRAM THAT TAKES INTO ACCOUNT THE ACTUAL
KM PUMP RATING CURVES.
:RS 1 ELEV 1000 0



----------

HEC-1 INPUT PAGE 2

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

50 SV 0 .54 1.39 2.23 2.77
51 SE 1000 1002 1003 1006 1008
52 SQ .01 .1 .2 .3 .4
53 WP PUMP
54 WP 1001 40 1000 PUMP
55 WP 1001.5 40 100l.0 PUMP
56 WP 1001.5 40 1001.0 PUMP
57 WP 1002.5 40 1002.0 PUMP
58 WP 1002.5 40 1002.0 PUMP
59 KO 1 2
60 ZZ

-I



22 SUB1

31 SUB2

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

39 CPl •.•.••••••••
V
V

53 .-------> PUMP
43 PUMP

NO.

INPUT
LINE

I
I
I
I
I
I
I
I
I
>;1,.

I
I
I
I
I
I
I
I
I



_______1.

*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (HEC-l) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* ** RUN DATE 06/18/2081 TIME 11:44:09 *
* *
*****************************************

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

-----------SQUAW PEAK HIGHWAY----------
SR 51

SHEA BOULEVARD TO THUNDERBIRD ROAD

BRW, INC.
17 JUNE 1995

FINAL HYDROGRAPHS

ON-SITE DRAINAGE/STORAGE ANALYSIS 50-YEAR, 24-HOlJR STORM EVENT
WITHOllT PIPE ROUTING STORAGE
CA FROM RATIONAL METHOD IS ENTERED AS THE CONTRIBllTING AREA WITH
100 PERCENT RUNOFF (CN = 100)
ASSllME THAT THE FUTlJRE ROV LANES HAVE BEEN INSTALLED IN THE MEDIAN AND
THE MEDIAN IS COMPLETELY IMPERVIOUS
Q50 = IxCA =4.39x70.39 =308 CFS BY THE RATIONAL METHOD
TOTAL RUNOFF AREA =82.51 ACRES

FILE NAME: PMP50YR.DAT

20 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
17JUN95

0000
300

18JUN95
0055

19

HYDROGRAPH TIME DATA
NMIN

!DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLllME
SlJRFACE AREA
TEMPERATURE

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

/?/F~



*ii iii iii i*i iii iii i*i *** ii* *** i** *** *i* **i i** **i ii* iii *** *** *** i** **i *** *** *** *** **i *i* i** *** *** ***

RUNOFF FROM SIlB-BASIN 1
AREA FROM SOIl'l'H OF PUMP HOUSE
TIME OF CONCENTRATION INCLUDING 5 MINUTE INLET TIME IS 20.66 MINUTES
CONTRIBUTING AREA =64.63 ACRES & CA =55.09 ACRES

SIlBBASIN RUNOFF DATA

••••• HYDRO-35 •••••• ••••••• •• •••• •• TP-40 ••••••••••••••• ••• ••• ••. •• TP-49 •••••••••••

/S/ }' tB

5.9.16.

***H*

***
UNIT HYDROGRAPH

14 END-OF-PERIOD ORDINATES
139. 81. 46. 27.

1.

***

168.
1.

STORM AREA = .13

.00 HlITIAL ABSTRACTION
100.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

130.
2.

HYDROGRAPH AT STATION SUB1

***

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

5-MIN 15-f.IIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.67 1.31 2.21 2.41 2.55 2.80 3.06 3.33 .00 .00 .00 .00

PRECIPITATION DATA

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

39.
3.

***

*******i****i*
* i

22 KK * SllBl *
* *i*i**i*i******

27 BA SIlBBASIN CHARACTERISTICS
TAREA .09 SIlBBASIN AREA

28 PH

29 LS

30 UD SCS DIMENSIOt.'LESS UNITGRAPH
TLAG .21 LAG

TOTAL RAINFALL = 3.33/ TOTAL LOSS = .00/ TOTAL EXCESS = 3.33

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

228. 12.25 (CFS) 26. 8. 7. 7.
(INCHES) 2.798 3.327 3.329 3.329
(AC-FT) 13. 15. 15. 15.

CUMULATIVE AREA = .09 SQ HI

I
I
I
I
I
I
I
I
I

:J
I
I
I
I
I
I
I
I
I
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ttt ttt tt* ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt t*t ttt ttt ttt ttt

HtHHHHt**
t t

31 KK * SUB2 *
* *
HtttHUHt**

RUNOFF FROM SUB-BASIN 2
AREA FROM NORTH OF PDHP HOUSE
TIME OF CONCENTRATION INCLUDING INLET TIME IS 10 MINUTES
CONTRIBUTING AREA =17.88 ACRES &CA =15.20 ACRES

SUBBASIN RUNOFF DATA

36 BA SUBBASIN CHARACTERISTICS
TARE! .02 SUBBASIN AREA

PRECIPITATION DATA

28 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••• •• HYDRQ-35 •••••• ••••••••••••••• TP-40 ••••••••••••••• • TP-49 •••••••••••
5-MIN 15-MIN 60-HIN

.67 1.31 2.21
2-HR
2.41

3-HR
2.55

6-HR 12-HR 24-HR 2-DAY
2.80 3.06 3.33 .00

4-DAY 7-DAY 10-DAY
.00 .00 .00

3715 SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = .13

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

38 un SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

tt*

52. 77. 34. 13.

UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

5. 2. 1. O.

H* *** t** *** H*

HYDROGRAPH AT STATION SOB2

TOTAL RAINFALL = 3.33, TOTAL LOSS = .00, TOTAL EXCESS = 3.33

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

81. 12.17 (CFS) 7. 2. 2. 2.
(INCHES) 2.799 3.328 3.329 3.329
(AC-FT) 4. 4. 4. 4.

CUMULATIVE AREA = .02 SQ HI

*** *** *** *** *** *** **t t*t t** **t ttt t*t *** ttt tt* *** t** *tt *** t*t *t* t** t*t t*t t*t *** *tt *tt *** t** *** *** t**



I
**************

I * *
39 KK * CPl * COMBINE SUBI AND SUB2 HYDROGRAPHS

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

I 40 KO OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL

I IPLOT 2 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

I
42 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

I ***********************************************************************************************************************************

I
HYDROGRAPH AT STATION CPl

SllM OF 2 HYDROGRAPHS

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

I * * *
DA HON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRHN ORD FLOW * DA HON HRMN ORD FLOW

* * *

I
17 JUN 0000 1 O. * 17 JUN 0615 76 2. * 17 JUN 1230 151 133. * 17 JUN 1845 226 2.
17 JUN 0005 2 O. * 17 JUN 0620 77 2. * 17 JUN 1235 152 98. * 17 JON 1850 227 2.
17 JON 0010 3 O. * 17 JUN 0625 78 2. * 17 JUN 1240 153 70. * 17 JON 1855 228 2.
17 JUN 0015 4 1. * 17 JUN 0630 79 2. * 17 JUN 1245 154 49. * 17 JUN 1900 229 2.

.1 17 JUN 0020 5 1. * 17 JUN 0635 80 2. * 17 JUN 1250 155 34. * 17 JUN 1905 230 2.
17 JUN 0025 6 1. * 17 JUN 0640 81 2. * 17 JUN 1255 156 26. * 17 JUN 1910 231 2.

~~ 17 JUN 0030 7 1. * 17 JON 0645 82 2. * 17 JUN 1300 157 20. * 17 JUN 1915 232 2.

I 17 JUN 0035 8 l. * 17 JON 0650 83 3. * 17 JON 1305 158 17. * 17 JON 1920 233 2.
17 JUN 0040 9 1. * 17 JUN 0655 84 3. * 17 JUN 1310 159 14. * 17 JUN 1925 234 2.
17 JUN 0045 10 1. * 17 JUN 0700 85 3. * 17 JUN 1315 160 13. * 17 JUN 1930 235 2.
17 JUN 0050 11 1. * 17 JUN 0705 86 3•. * 17 JUN 1320 161 12. * 17 JUN 1935 236 2.

I 17 JUN 0055 12 1. * 17 JON 0710 87 3. * 17 JON 1325 162 II. * 17 JON 1940 237 2.
17 JON 0100 13 1. * 17 JUN 0715 88 3. * 17 JON 1330 163 10. * 17 JUN 1945 238 2.
17 JON 0105 14 1. * 17 JUN 0720 89 3. * 17 JUN 1335 164 10. * 11. JON 1950 239 2.

I 17 JUN 0110 15 1. * 17 JUN 0725 90 3. * 17 JON 1340 165 9. * 17 JON 1955 240 2.
17 JUN 0115 16 1. * 17 JON 0730 91 3. * 17 JON 1345 166 8. * 17 JON 2000 241 2.
17 JUN 0120 17 1. * 17 JUN 0735 92 3. * 17 JON 1350 167 8. * 17 JON 2005 242 2.

I
17 JUN 0125 18 1. * 17 JUN 0740 93 3. * 17 JON 1355 168 8. * 17 JON 2010 243 2.
17 JON 0130 19 1. * 17 JON 0745 94 3. * 17 JON 1400 169 7. * 17 JON 2015 244 2.
17 JON 0135 20 1. * 17 JON 0750 95 3. * 17 JON 1405 170 7. * 17 JON 2020 245 2.
17 JON 0140 21 1. * 17 JON 0755 96 3. * 17 JON 1410 171 7. * 17 JON 2025 246 2.

I 17 JON 0145 22 l. * 17 JON 0800 97 3. * 17 JON 1415 172 6. * 17 JON 2030 247 2.
17 JUN 0150 23 l. * 17 JON 0805 98 3. * 17 JON 1420 173 6. * 17 JON 2035 248 2.
17 JON 0155 24 l. * 17 JUN 0810 99 3. * 17 JUN 1425 174 6. * 17 JUN 2040 249 2.

I
17 JUN 0200 25 1. * 17 JON 0815 100 3. * 17 JUN 1430 175 6. * 17 JUN 2045 250 2.
17 JON 0205 26 l. * 17 JON 0820 101 3. * 17 JON 1435 176 6. * 17 JON 2050 251 2.
17 JUN 0210 27 l. * 17 JUN 0825 102 3. * 17 JON 1440 177 5. * 17 JUN 2055 252 2.
17 JON 0215 28 1. * 17 JON 0830 103 3. * 17 JON 1445 178 5. * 17 JON 2100 253 2.

I 17 JON 0220 29 1. * 17 JON 0835 104 4. * 17 JON 1450 179 5. * 17 JON 2105 254 2.
17 JUN 0225 30 1. * 17 JON 0840 105 4. * 17 JON 1455 180 5. * 17 JON 2110 255 2.
17 JON 0230 31 1. * 17 JON 0845 106 4. * 17 JON 1500 181 5. * 17 JON 2115 256 2.

I
17 JON 0235 32 1. * 17 JUN 0850 107 4. * 17 JON 1505 182 5. * 17 JUN 2120 257 2.
17 JUN 0240 33 l. * 17 JUN 0855 108 4. * 17 JUN 1510 183 5. * 17 JUN 2125 258 2.
17 JUN 0245 34 1. * 17 JUN 0900 109 4. * 17 JUN 1515 184 4. * 17 JUN 2130 259 2.
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17 JON 0250 35 l. * 17 JON 0905 110 4. * 17 JON 1520 185 4. * 17 JON 2135 260 l.

17 JON 0255 36 1. * 17 JUN 0910 111 4. * 17 JON 1525 186 4. * 17 JON 2140 261 1.
17 JON 0300 37 2. * 17 JON 0915 112 4. * 17 JON 1530 187 4. * 17 JON 2145 262 1.

17 JON 0305 38 2. * 17 JON 0920 113 5. * 17 JON 1535 188 4. * 17 JON 2150 263 l.

17 JON 0310 39 2. * 17 JON 0925 114 5. * 17 JON 1540 189 4. * 17 JON 2155 264 1.
17 JON 0315 40 2. * 17 JON 0930 115 5. * 17 JON 1545 190 4. * 17 JON 2200 265 1.

17 JON 0320 41 2. * 17 JON 0935 116 5. * 17 JON 1550 191 4. * 17 JON 2205 266 1.
17 JON 0325 42 2. * 17 JON 0940 117 5. * 17 JON 1555 192 4. * 17 JON 2210 267 l.

17 JON 0330 43 2. * 17 JON 0945 118 5. * 17 JON 1600 193 4. * 17 JON 2215 268 1.

17 JON 0335 44 2. * 17 JON 0950 119 5. * 17 JON 1605 194 3. * 17 JON 2220 269 1.

17 JON 0340 45 2. * 17 JON 0955 120 6. * 17 JON 1610 195 3. * 17 JON 2225 270 l.

17 JON 0345 46 2. * 17 JON 1000 121 6. * 17 JON 1615 196 3. * 17 JON 2230 271 l.

17 JON 0350 47 2. * 17 JON 1005 122 6. * 17 JON 1620 197 3. * 17 JON 2235 272 1.
17 JON 0355 48 2. * 17 JON 1010 123 6. * 17 JON 1625 198 3. * 17 JON 2240 273 1.

17 JON 0400 49 2. * 17 JON 1015 124 6. * 17 JON 1630 199 3. * 17 JON 2245 274 l.

17 JON 0405 50 2. * 17 JON 1020 125 7. * 17 JON 1635 200 3. * 17 JON 2250 275 l.

17 JON 0410 51 2. * 17 JON 1025 126 7. * 17 JON 1640 201 3. * 17 JON 2255 276 l.

17 JON 0415 52 2. * 17 JON 1030 127 7. * 17 JON 1645 202 3. * 17 JON 2300 277 1.

17 JON 0420 53 2. * 17 JON 1035 128 7. * 17 JON 1650 203 3. * 17 JON 2305 278 1.

17 JON 0425 54 2. * 17 JON 1040 129 8. * 17 JON 1655 204 3. * 17 JON 2310 279 1.

17 JON 0430 55 2. * 17 JON 1045 130 8. * 17 JON 1700 205 3. * 17 JON 2315 280 1.

17 JON 0435 56 2. * 17 JON 1050 131 9. * 17 JON 1705 206 3. * 17 JON 2320 281 1.

17 JON 0440 57 2. * 17 JON 1055 132 9. * 17 JON 1710 207 3. * 17 JON 2325 282 1.

17 JON 0445 58 2. * 17 JON 1100 133 10. * 17 JON 1715 208 3. * 17 JON 2330 283 1.

17 JON 0450 59 2. * 17 JON 1105 134 10. * 17 JON 1720 209 3. * 17 JON 2335 284 1.

17 JON 0455 60 2. * 17 JON 1110 135 11. * 17 JON 1725 210 3. * 17 JON 2340 285 1.

17 JON 0500 61 2. * 17 JON 1115 136 11. * 17 JON 1730 211 3. * 17 JON 2345 286 1.

17 JON 0505 62 2. * 17 JON 1120 137 12. * 17 JON 1735 212 3. * 17 JON 2350 287 1.

17 JON 0510 63 2. * 17 JON 1125 138 13. II 17 JON 1740 213 3. * 17 JON 2355 288 l.

17 JON 0515 64 2. * 17 JON 1130 139 14. * 17 JON 1745 214 3. * 18 JON 0000 289 1.

17 JON 0520 65 2. * 17 JON 1135 140 19. * 17 JON 1750 215 2. * 18 JON 0005 290 1.

17 JON 0525 66 2. * 17 JON 1140 141 30. * 17 JON 1755 216 2. * 18 JON 0010 291 1.
:~·f~: 17 JON 0530 67 2. * 17 JON 1145 142 42. * 17 JON 1800 217 2. * 18 JON 0015 292 1.

17 JON 0535 68 2. * 17 JON 1150 143 57. * 17 JON 1805 218 2. * 18 JON 0020 293 O.
17 JON 0540 69 2. * 17 JON 1155 144 77. * 17 JON 1810 219 2. * 18 JON 0025 294 O.
17 JON 0545 70 2. * 17 JON 1200 145 118. * 17 JON 1815 220 2. * 18 JON 0030 295 O.
17 JON 0550 71 2. * 17 JON 1205 146 206. * 17 JON 1820 221 2. * 18 JON 0035 296 O.
17 JON 0555 72 2. * 17 JON 1210 147 283. * 17 JON 1825 222 2. * 18 JON 0040 297 O.
17 JON 0600 73 2. * 17 JON 1215 148 285. * 17 JON 1830 223 2. * 18 JON 0045 298 O.
17 JON 0605 74 2. * 17 JON 1220 149 239. * 17 JON 1835 224 2. * 18 JON 0050 299 O.
17 JON 0610 75 2. * 17 JON 1225 150 179. * 17 JON 1840 225 2. * 18 JON 0055 300 O.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24. 92-HR

285. 12.25 (CFS) 33. 10. 9. 9.
(INCHES) 2.798 3.327 3.329 3.329

(AC-FT) 16. 19. 20. 20.

CUMULATIVE AREA = .11 SQ HI

-----DSS---ZOPEN: Version: 6-EA; Existing File Opened
Unit: 71, File: PMP50YR.DSS

-----DSS---ZWRITE unit 71; Verso 2: /SR51/PUMPIHFLOW/FLOW/16JON1995/5MIN/50YR/
-----DSS---ZWRITE unit 71; Verso 2: /SR51/PUMPIHFLOW/FLOW/17JON1995/5HIN/50YR/
-----DSS---ZWRITE Unit 71; Verso 2: /SR51/PUMPIHFLOW/FLOW/18JON1995/5MIN/50YR/
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o.o.o.o.320.280.

CP1

240.

STATION

200.160.
(0) OUTFLOW

80. 120.40.

I
I O.

DAHRMN PER
170000 10---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.

1 170005 20
• 170010 30

170015 40

1
170020 50
170025 60
170030 70
170035 80

1170040 90
170045 100
170050 110. . . .. . . .. . . .. .. . .. .. . . .. . .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. " .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

1
170055 120
170100 130
170105 140
170110 150

1170115 160
170120 170
170125 180

1
17~130 190
170135 200
170140 210.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
170145 220

I,170150 230
170155 240
170200 250

1170205 260
~, . 170210 270
,<, 170215 280

170220 290
1'170225 300

170230 310.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
170235 320

I,170240 330
'170245 340
170250 350

1
170255 360
170300 370
170305 380
170310 390

I g~;~~ :~ .
170325 420

1
170330 430
170335 440
170340 450
170345 460

1170350 470
170355 480
170400 490

Ig~:~~ ;~ .
170415 520
170420 530

1170425 540
. 170430 550

I
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, .

"

170435 560
170440 570
170445 580
170450 590
170455 600
170500 610. • • • • • • • • • • • • • • • • . ., • • • • • • • • • • . . . • • • • • • • • • • • • • • • • • • • • • • • • • • • •
170505 620
170510 630
170515 640
170520 650
170525 660
170530 670
170535 68.0
170540 69.0
170545 70.0
170550 71.0 .
170555 72.0
170600 73.0
170605 74.0
170610 75.0
170615 76.0
170620 77.0
170625 78.0
170630 79.0
170635 80.0
170640 81.0.............................................•.•............
170645 82.0
170650 83.0
170655 84.0
170700 85.0
170705 86.0
170710 87.0

~::: 170715 88.0
170720 89.0
170725 90.0
170730 91.0 .
170735 92.0
170740 93.0
170745 94.0
170750 95.0
170755 96.0
170800 97.0
170805 98.0
170810 99.0
170815 100.0
170820 101.0••••••••••••••.••••••..•••••••••.•.•••••••••••••••••••••••••
170825 102.0
170830 103.0
170835 104.0
170840 105.0
170845 106.0
170850 107.0
170855 108.0
170900 109.0
170905 110.0
170910 111.0 .
170915 112.0
170920 113.0
170925 114.0
170930 115.0
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171055 132. 0
171100 133. 0
171105 134. 0
171110 135. 0
171115 136. 0
171120 137. 0
171125 138. 0
171130 139. 0
171135 140. 0

170935 116.0
170940 117.0
170945 118.0
170950 119.0
170955 120.0
171000 121.0••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
171005 122.0
171010 123. 0
171015 124. 0
171020 125. 0
171025 126. 0
171030 127. 0
171035 128. 0
171040 129. 0
171045 130. 0

I
I
I
I
I

171050 131. 0 .

I
I
I 171140 141..••0•••.....•••.•... 0 •••••••••••••••••••••••••••••••• 0 •••••••

171145 142. 0

I 171150 143. • 0
171155 144. O.
171200 145. 0

1
171205 146. .0
171210 147. .0

': . 171215 148. .0

171220 149. • • • • • 0 • • • • • •

I ,171225 150. • • • • o. . . . . . . .
171230 151. . . . . . . . . . . . • . . . .0. . . . . . . . . . • . . . . . . . . . . . . . . . . . • . • . . . . . . . • • • . . .

o
o .

171235 152.

1 171240 153.
, 171245 154. • 0

171250 155. O.

I'
171255 156. O.
171300 157. 0
171305 158. 0
171310 159. 0

1171315 160. O. • • • • • • • • • .'.
~ '> 171320 161..0.......•••.•.....................•.................•..•.•.•

171325 162. 0

I
171330 163. 0
171335 164. 0
171340 165. 0
171345 166. 0

1171350 167. 0
171355 168. 0
171400 169. 0

1
171405 170. 0 • • • • • • • • • • • •

: 171410 171. 0 .. 0 eo", .... Oil 0 •• 0 0 •• " •••• eo. 0 ••••••• 0 • 0 (l ••• 0 (I " ••••••••••••••••

171415 172. 0 • • • • • • • • • • • •
171420 173. 0

1171425 174.0
171430 175.0

I
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*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** t** t** *** *** **t *** **t ttt **t *tt ttt

43 KK

**************
* ** PUMP *
* *
**************

96 ft STORAGE RCP's

L= 2400
PilllP CARDS ARE INCLUDED ONLY FOR INFORMATIONAL PURPOSES. ACTUAL
SIZING OF PUMP STATION STORAGE AND PUMP SIZES WILL BE DETERMINED
BY A SEPARATE SPREAD SHEET PROGRAM THAT TAKES INTO ACCOUNT THE ACTUAL
PUMP RATING CURVES.

59 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

49 RS STORAGE ROUTING
NSTPS
ITYP

RSVRIC
X

1 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL COL1>ITION

1000.00 INITIAL CONDITION
.00 WORKING R AND D COEFFICIENT

50 SV STORAGE .0 .5 1.4 2.2 2.8

51 SE ELEVATION 1000.00 1002.00 1003.00 1006.00 1008.00

52 SQ DISCHARGE - o. o. o. o. o.

54 WP PUMPING DATA

PUMP ON PUMPING PUMP OFF
ELEVATION RATE ELEVATION

1001.0 40. 1000.0
1001.5 40. 1001.0
1001.5 40. 1001.0
1002.5 40. 1002.0
1002.5 40. 1002.0

ISTAD PUMP PUMP FLOW HYDROGRAPH IDENTIFICATION

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

HYDROGRAPH AT STATION POMP

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

DA MON BRMN ORD PUMP Q OUTFLOW STORAGE STAGE * DA MON BRMN ORD PUMP Q OUTFLOW STORAGE STAGE

*

I



I 17 JUN 0000 1 O. O. .0 1000.0 * 17 JUlI 1230 151 200. O. 2.3 1006.1
17 JUN 0005 2 O. O. .0 1000.0 * 17 JUN 1235 152 200. O. 1.7 1004.0
17 JUN 0010 3 O. O. .0 1000.0 * 17 JUlI 1240 153 200. O. .9 1002.4

t 17 JUN 0015 4 O. O. .0 1000.0 * 17 JUlI 1245 154 200. O. .0 1000.0
17 JU}{ 0020 5 O. O. .0 1000.0 * 17 JUlI 1250 155 O. O. .0 1000.0
17 JU}{ 0025 6 O. O. .0 1000.1 * 17 JUlI 1255 156 O. O. .2 1000.8

I
17 JUN 0030 7 O. O. .0 1000.1 * 17 JlJll 1300 157 O. O. .4 1001.3

l

17 JU}{ 0035 8 O. O. .0 1000.1 * 17 JlJll 1305 158 40. O. .2 1000.8
17 JU}{ 0040 9 O. O. .0 1000.2 * 17 JlJll 1310 159 40. O. .0 1000.2
17 JUN 0045 10 O. O. .0 1000.2 * 17 JUlI 1315 160 O. O. .0 1000.0

I 17 JU}{ 0050 11 O. O. .1 1000.2 * 17 JlJll 1320 161 O. O. .1 1000.3
17 JUN 0055 12 O. O. .1 1000.2 * 17 JlJll 1325 162 O. O. .2 1000.6
17 JUN 0100 13 O. O. .1 1000.3 * 17 JlJll 1330 163 O. O. .2 1000.9

I 17 JU}{ 0105 14 O. O. .1 1000.3 * 17 JlJll 1335 164 O. O. .3 1001.1
17 JU}{ 0110 15 O. O. .1 1000.3 * 17 JlJll 1340 165 40. O. .1 1000.3
17 JUN 0115 16 O. O. .1 1000.4 * 17 JUlI 1345 166 40. O. .0 1000.0
17 JlJll 0120 17 O. O. .1 1000.4 * 17 JlJll 1350 167 O. O. .0 1000.0

I 17 JU}{ 0125 18 O. O. .1 1000.4 * 17 JUlI 1355 168 . O. O. .1 1000.2
17 JUN 0130 19 O~ O. .1 1000.5 * 17 JlJll 1400 169 O•. O. .1 1000.4
17 JON 0135 20 O. O. .1 1000.5 * 17 JlJll 1405 170 O. O. .2 1000.6

I 17 JU}{ 0140 21 O. O. .1 1000.5 * 17 JlJll 1410 171 O. O. .2 1000.7
17 JON 0145 22 O. O. .2 1000.6 * 17 JON 1415 172 O. O. .2 1000.9
17 JU}{ 0150 23 O. O. .2 1000.6 * 17 JON 1420 173 O. O. .3 1001.1
17 JU}{ 0155 24 O. O. .2 1000.6 * 17 JON 1425 174 40. O. .1 1000.2I, 17 JUN 0200 25 O. O. .2 1000.7 * 17 JON 1430 175 O. O. .0 1000.0
17 JON 0205 26 O. O. .2 1000.7 * 17 JON 1435 176 O. O. .0 1000.1
17 JlJll 0210 27 O. O. .2 1000.7 * 17 JON 1440 177 O. O. .1 1000.3

I 17 JU}{ 0215 28 O. O. .2 1000.8 * 17 JON 1445 178 O. O. .1 1000.4
17 JUN 0220 29 O. O. .2 1000.8 * 17 JON 1450 179 O. O. .1 1000.6
17 JUN 0225 30 O. O. .2 1000.8 * 17 JON 1455 180 O. O. .2 1000.7

I
17 JUN 0230 31 O. O. .2 1000.9 * 17 JON 1500 181 O. O. .2 1000.8
17 JU}{ 0235 32 O. O. .2 1000.9 * 17 JON 1505 182 O. O. .3 1000.9
17 JUN 0240 33 O. O. .3 1001.0 * 17 JON 1510 183 O. O. .3 1001.0
17 JUN 0245 34 O. O. .3 1001.0 * 17 JON 1515 184 40. O. .0 1000.1

I 17 JON 0250 35 O. O. .3 1001.0 * 17 JON 1520 185 O. O. .0 1000.0
17 JUN 0255 36 40. O. .0 1000.0 * 17 JON 1525 186 O. O. .0 1000.1
17 JUN 0300 37 O. O. •0 1000.0 * 17 JON 1530 187 O. O• .1 1000.2

I
17 JON 0305 38 O. O. .0 1000.0 * 17 JON 1535 188 O. O. .1 1000.3
17 JUN 0310 39 O. O. .0 1000.1 * 17 JON 1540 189 O. O. .1 1000.4
17 JUN 0315 40 O. O. .0 1000.1 * 17 JON 1545 190 O. O. .1 1000.5
17 JUN 0320 41 O. O. •0 1000.2 * 17 JON 1550 191 O. O• .2 1000.6

I 17 JON 0325 42 O. O. .1 1000.2 * 17 JON 1555 192 O. O. .2 1000.7
17 JON 0330 43 O. O. .1 1000.2 * 17 JON 1600 193 O. O. .2 1000.8
17 JON 0335 44 O. O. .1 1000.3 * 17 JON 1605 194 O. O. .2 1000.9

I 17 JON 0340 45 O. O. .1 1000.3 * 17 JON 1610 195 O. O. .3 1001.0
17 JON 0345 46 O. O. .1 1000.4 * 17 JON 1615 196 O. O. .3 1001.0
17 JUN 0350 47 O. O. .1 1000.4 * 17 JON 1620 197 40. O. .0 1000.1
17 JON 0355 48 O. O. .1 1000.4 * 17 JON 1625 198 O. O. .0 1000.0

I 17 JON 0400 49 O. O. .1 1000.5 * 17 JON 1630 199 O. O. .0 1000.1
17 JlJll 0405 50 O. O. .1 1000.5 * 17 JON 1635 200 O. O. .0 1000.2
17 JlJll 0410 51 O. O. .2 1000.6 * 17 JlJll 1640 201 O. O. .1 1000.2

I 17 JlJll 0415 52 O. O. .2 1000.6 * 17 JON 1645 202 O. O. .1 1000.3
17 JlJll 0420 53 O. O. .2 1000.6 * 17 J1JH 1650 203 O. O. .1 1000.4
17 JON 0425 54 O. O. .2 1000.7 * 17 JUN 1655 204 O. O. .1 1000.5

I
17 JUN 0430 55 O. O. .2 1000.7 * 17 J1JH 1700 205 O. O. .1 1000.5
17 JUN 0435 56 O. O. .2 1000.8 * 17. JUN 1705 206 O. O. .2 1000.6
17 JON 0440 57 O. O. .2 1000.8 * 17 JUN 1710 207 O. O. .2 1000.7
17 JON 0445 58 O. O. .2 1000.9 * 17 JUH 1715 208 O. O. .2 1000.7

I 17 JON 0450 59 O. O. .2 1000.9 * 17 J1JH 1720 209 O. O. .2 1000.8
17 JON 0455 60 O. O. .3 1001.0 * 17 J1JH 1725 210 O. O. .2 1000.9
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17 JON 0500 61 O. O. .3 1001.0 * 17 JON 1730 211 O. O. .3 1000.9
17 JON 0505 62 40. O. .0 1000.0 * 17 JON 1735 212 O. O. .3 1001.0
17 JON 0510 63 O. O. .0 1000.0 * 17 JON 1740 213 40. O. .0 1000.1
17 JON 0515 64 O. O. .0 1000.0 * 17 JON 1745 214 O. O. .0 1000.0
17 JUN 0520 65 O. O. .0 1000.1 * 17 JON 1750 215 O. O. .0 1000.1

17 JON 0525 66 O. O. .0 1000.1 * 17 JON 1755 216 O. O. .0 1000.1
17 JON 0530 67 O. O. .1 1000.2 * 17 JON 1800 217 O. O. .1 1000.2
17 JON 0535 68 O. O. .1 1000.2 * 17 JON 1805 218 O. O. .1 1000.2
17 JON 0540 69 O. O. .1 1000.3 * 17 JON 1810 219 O. O. .1 1000.3
17 JON 0545 70 O. O. .1 1000.3 * 17 JON 1815 220 O. O. .1 1000.4
17 JON 0550 71 O. O. .1 1000.4 * 17 JON 1820 221 O. O. .1 1000.4
17 JON 0555 72 O. O. .1 1000.5 * 17 JON 1825 222 O. O. .1 1000.5
17 JON 0600 73 O. ' O. .1 1000.5 * 17 JON 1830 223 O. O. .1 1000.5
17 JON 0605 74 O. O. .2 1000.6 * 17 JON 1835 224 O. O. .2 1000.6
17 JON 0610 75 O. O. .2 1000.6 * 17 JON 1840 225 O. O. .2 1000.6
17 JON 0615 76 O. O. .2 1000.7 * 17 JON 1845 226 O. O. .2 1000.7
17 JON 0620 77 O. O. .2 1000.7 * 17 JON 1850 227 O. O. .2 1000.7
17 JON 0625 78 O. O. .2 1000.8 * 17 JON 1855 228 O. O. .2 1000.8
17 JON 0630 79 O. O. .2 1000.8 * 17 JON 1900 229 O. O. .2 1000.8
17 JON 0635 80 O. O. .2 1000.9 * 17 JON 1905 230 O. O. .2 1000.9
17 JON 0640 81 O. O. .3 1001.0 * 17 JON 1910 231 O. O. .3 1000.9
17 JON 0645 82 O. O. .3 1001.0 * 17 JON 1915 232 O. O. .3 1001.0
17 JON 0650 83 40. O. .0 1000.1 * 17 JON 1920 233 O. O. .3 1001.0
17 JON 0655 84 O. O. .0 1000.0 * 17 JON 1925 234 40. O. .0 1000.1
17 JON 0700 85 O. O. .0 1000.1 * 17 JON 1930 235 O. O. .0 1000.0
17 JON 0705 86 O. O. .0 1000.1 * 17 JON 1935 236 O. O. .0 1000.0
17 JON 0710 87 O. O. .1 1000.2 * 17 JON 1940 237 O. O. .0 1000.1
17 JON 0715 88 O. O. .1 1000.3 * 17 JON 1945 238 O. O. .0 1000.1
17 JON 0720 89 O. O. .1 1000.3 * 17 JON 1950 239 O. O. .1 1000.2
17 JON 0725 90 O. O. .1 1000.4 * 17 JON 1955 240 O. O. .1 1000.2
17 JON 0730 91 O. O. .1 1000.5 * 17 JON 2000 241 O. O. .1 1000.3

tt~
17 JON 0735 92 O. O. .1 1000.5 * 17 JON 2005 242 O. O. .1 1000.3
17 JON 0740 93 O. O. .2 1000.6 * 17 JON 2010 243 O. O. .1 1000.4
17 JON 0745 94 O. O. .2 1000.7 * 17 JON 2015 244 O. O. .1 1000.4
17 JON 0750 95 O. O. .2 1000.8 * 17 JON 2020 245 O. O. .1 1000.5
17 JON 0755 96 O. O. .2 1000.8 * 17 JON 2025 246 O. O. .1 1000.5
17 JON 0800 97 O. O. .2 1000.9 * 17 JON 2030 247 O. O. .1 1000.5
17 JON 0805 98 O. O. .3 1001.0 * 17 JON 2035 248 O. O. .2 1000.6
17 JON 0810 99 40. O. .0 1000.1 * 17 JON 2040 249 O. O. .2 1000.6
17 JON 0815 100 O. O. .0 1000.0 * 17 JON 2045 250 O. O. .2 1000.7
17 JON 0820 101 O. O. .0 1000.1 * 17 JON 2050 251 O. O. .2 1000.7
17 JON 0825 102 O. O. .0 1000.2 * 17 JON 2055 252 O. O. .2 1000.7
17 JON 0830 103 O. O. .1 1000.3 * 17 JON 2100 253 O. O. .2 1000.8
17 JON 0835 104 O. O. .1 1000.3 * 17 JON 2105 254 O. O. .2 1000.8
17 JON 0840 105 O. O. .1 1000.4 * 17 JON 2110 255 O. O. .2 1000.9
17 JON 0845 106 O. O. .1 1000.5 * 17 JON 2115 256 O. O. .2 1000.9
17 JON 0850 107 O. O. .2 1000.6 * 17 JON 2120 257 O. O. .3 1000.9
17 JON 0855 108 O. O. .2 1000.7 * 17 JON 2125 258 O. O. .3 1001.0
17 JON 0900 109 O. O. .2 1000.8 * 17 JON 2130 259 O. O. .3 1001.0
17 JON 0905 110 O. O. .2 1000.9 * 17 JON 2135 260 40. O. .0 1000.0
17 JON 0910 111 O. O. .3 1001.0 * 17 JON 2140 261 O. O. .0 1000.0
17 JON 0915 112 40. O. .0 1000.1 * 17 JON 2145 262 O. O. .0 1000.0
17 JON 0920 113 O. O. .0 1000.0 * 17 JON 2150 263 O. O. .0 1000.1
17JON 0925 114 O. O. .0 1000.1 * 17 JON 2155 264 O. O. .0 1000.1
17 JON 0930 115 O. O. .1 1000.2 * 17 JON 2200 265 O. O. .0 1000.1
17 JON 0935 116 O. O. .1 1000.4 * 17 JON 2205 266 O. O. .0 1000.2
17 JON 0940 117 O. O. .1 1000.5 * 17 JON 2210 267 O. O. .1 1000.2

17 JON 0945 118 O. O. .2 1000.6 * 17 JON 2215 268 O. O. .1 1000.3
17 JON 0950 119 O. O. .2 1000.7 * 17 JON 2220 269 O. O. .1 1000.3
17 JON 0955 120 O. O. .2 1000.9 * 17 JON 2225 270 O. O. .1 1000.3
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I 17 JON 1000 121 O. O. .3 1001.0 * 17 JON 2230 271 O. O. .1 1000.4
17 JON 1005 122 40. O. .0 1000.2 * 17 JUH 2235 272 O. O. .1 1000.4
17 JON 1010 123 O. O. .0 1000.0 * 17 JUH 2240 273 O. O. .1 1000.4

I 17 JON 1015 124 O. O. .0 1000.2 * 17 JON 2245 274 O. O. .1 1000.5
17 JON 1020 125 O. O. .1 1000.3 * 17 JUH 2250 275 O. O. .1 1000.5
17 JON 1025 126 O. O. .1 1000.5 * 17 JON 2255 276 O. O. .1 1000.5

I 17 JON 1030 127 O. O. .2 1000.7 * 17 JUH 2300 277 O. O. .2 1000.6
17 JON 1035 128 O. O. .2 1000.9 * 17 JUH 2305 278 O. O. .2 1000.6
17 JON 1040 129 O. O. .3 1001.0 * 17 JUN 2310 279 O. O. .2 1000.6
17 JUN 1045 130 40. O. .1 1000.2 * 17 JUH 2315 280 O. O. .2 1000.7

I 17 JON 1050 131 O. O. .0 1000.0 * 17 JUH 2320 281 O. O. .2 1000.7
17 JON 1055 132 O. O. .1 1000.2 * 17 JUH 2325 282 O. O. .2 1000.7
17 JON 1100 133 O. O. .1 1000.5 * 17 JUH 2330 283 O. O. .2 1000.8

I 17 JON 1105 134 O. O. .2 1000.7 * 17 JUN 2335 284 O. O. .2 1000.8
17 JON 1110 135 O. O. .3 1001.0 * 17 JON 2340 285 O. O. .2 1000.8
17 JON 1115 136 O. O. .3 1001.3 * 17 JUH 2345 286 O. O. .2 1000.8

I
17 JON 1120 137 40. O. .1 1000.5 * 17 JON 2350 287 O. O. .2 1000.9
17 JON 1125 138 40. O. .0 1000.0 * 17 JON 2355 288 O. O. .2 1000.9
17 JON 1130 139 O. O. .0 1000.0 * 18 JON 0000 289 O. O. .3 1000.9
17 JON 1135 140 O. O. .1 1000.4 * 18 JIDl 0005 290 O. O. .3 1001.0

I 17 JIDl 1140 141 O. O. .3 1001.0 * 18 JIDl 0010 291 O. O. .3 1001.0
17 JON 1145 142 40. O. .3 1000.9 * 18 JIDl 0015 292 O. O. .3 1001.0
17 JON 1150 143 40. O. .3 1001.2 * 18 JIDl 0020 293 40. O. .0 1000.0

I
17 JON 1155 144 40. O. .5 1001.9 * 18 JIDl 0025 294 O. O. .0 1000.0
17 JON 1200 145 120. O. .4 1001.3 * 18 JUH 0030 295 O. O. .0 1000.0
17 JON 1205 146 120. O. .6 1002.1 * 18 JUH 0035 296 O. O. .0 1000.0
17 JUN 1210 147 120. O. 1.5 1003.4 * 18 JON 0040 297 O. O. .0 1000.0

I 17 JON 1215 148 200. O. 2.1 1005.4 * 18 JUH 0045 298 O. O. .0 1000.0
17 JUN 1220 149 200. O. 2.5 1007.0 * 18 JUH 0050 299 O. O. .0 1000.0
17 JUN 1225 150 200. O. 2.6 1007.2 * 18 JUH 0055 300 O. O. .0 1000.0

*
***********************************************************************************************************************************;1

".

PEAK OUTFLOW IS O. AT TIME 12.42 HOURS

I HH* PUMP FLOW HYDROGRAPH ***H

I PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) ()lR) 6-HR 24-HR 72-HR 24.92-HR

200. 12.25 . (CFS) 32. 9. 9. 9.

I
(INCHES) 2.681 3.151 3.151 3.151
(AC-FT) 16. 18. 18. 18.

I HH* OUTFLOW HYDROGRAPH **H*

I
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
O. 12.42 (CFS) O. O. o. O.

(INCHES) .005 .013 .013 .013

I (AC-FT) O. O. o. O.

PEAK STORAGE TIME MAXIMOM AVERAGE STORAGE

I
(AC-FT) (HR) 6-HR 24-HR 72-HR 24. 92-HR

3. 12.42 O. O. o. O.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE

I (FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR
1007.20 12.42 1001.03 1000.62 1000.60 1000.60

I ;2 8/S9



CUMULATIVE AREA = .11 SQ HI



II
RUNOFF SUMMARY

I
FLOW IN CUBIC FEET PER SECOND

TIME IH HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIHOM PERIOD BASIN

I OPERATION STATION FLOW PEAK 6-HOUR 24-HOOR 72-HOOR AREA

HYDROGRAPH AT SUB1 228. 12.25- 26. 8. 7. .09

I HYDROGRAPH AT SUB2 81. 12.17 7. 2. 2. .02

2 COMBINED AT CP1 285. 12.25 33. 10. 9. .11

I PUMP FLOW TO PUMP 200. 112.25 32. 9. 9. .11

I
HYDROGRAPH AT PUMP . O. 12.42 O. O. O. .11

I H* NORMAL END OF HEC-1 ***

MAXIMUM TIME OF
STAGE MAX STAGE

1007.20 12.42

I
I
{I
I
I
I
I
I
I
I
I'
I

-----DSS---ZCLOSE unit: 71, File: PMP50YR.DSS
Pointer utilization: .25
Humber of Records: 3
File Size: 14.8 Kbytes
Percent Inactive: .00
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/SR51/PUMPINFLOW/FLOW/16JUN1995/5MIN/02YR/
RTS Ver: 1 Prog:HEC1 LW:18JUN81 13:54:11 Tag:T4
start: 16JUN1995 at 2400 hours; End: 16JUN1995 at 2400 hours;
Number: 1
units: CFS Type: INST-VAL

.00
END DATA
/SR51/PUMPINFLOW/FLOW/17JUN1995/5MIN/02YR/
RTS Ver: 1 Prog:HEC1 LW:18JUN81 13:54:11 Tag:T5
start: 17JUN1995 at 0005 hours; End: 17JUN1995 at 2400 hours;
Number: 288
units: CFS Type: INST-VAL

.39

.42

.45

.48

.51

.54

.59

.64

.70

.83

.93
1.06
1.23
1.57
2.01
2.84
4.22

42.65
25.93
4.29
2.58
1.92
1.45
1.19
1.03

.91

.81

.68

.63

.58

.54

.50

.47

.44

.42

.40

.38

.42

.44

.47

.50

.54

.58

.63

.69

.82

.92
1.04
1.20
1.51
1.94
2.64
4.02

27.97
36.84
4.61
2.71
1.98
1.51
1.22
1.05

.92

.82

.69

.63

.58

.54

.50

.47

.45

.42

.40

Tag:T6

.37

.42

.44

.47

.50

.53

.57

.62

.68

.80

.90
1.02
1.18
1.45
1.89
2.50
3.91

20.59
50.30
5.14
2.87
2.04
1.58
1.24
1.07

.94

.84

.70

.64

.59

.55

.51

.48

.45

.42

.40

.34

.41

.44

.46

.49

.53

.57

.62

.67

.79

.89
1.00
1.16
1.38
1.83
2.40
3.83

15.10
68.72
5.93
3.07
2.11
1.65
1.27
1.08

.95

.85

.72

.65

.59

.55

.51

.48

.45

.43

.41

.30

.41

.43

.46

.49

.52

.56

.61

.66

.78

.88

.99
1.14
1.34
1. 78
2.31
3.68

10.65
93.57

7.20
3.29
2.19
1. 71
1.30
1.10

.96

.86

.73

.65

.60

.56

.52

.48

.46

.43

.41

.23

.41

.43

.46

.49

.52

.56

.60

.66

.76

.86

.97
1.11
1.31
1.73
2.23
3.46
6.79

112.18
9.26
3.55
2.27
1. 75
1.33
1.12

.98

.87

.75

.66

.61

.56

.52

.49

.46

.43

.41

.14

.40

.43

.45

.48

.52

.55

.60

.65

.73

.85

.96
1.09
1.28
1.68
2.15
3.25
4.93

111.75
12.56

3.79
2.36
1.80
1.36
1.15
1.00

.88

.77

.67

.61

.57

.53

.49

.46

.44

.41

.04

.40

.43

.45

.48

.51

.55

.59

.64

.71

.84

.94
1.07
1.25
1.63
2.07
3.04
4.52

78.44
17.92

4.02
2.47
1.86
1.40
1.17
1.01

.90

.80

.68

.62

.57

.53

.50

.47

.44

.42
END DATA
/SR51/PUMPINFLOW/FLOW/18JUN1995/5MIN/02YR/
RTS Ver: 1 Prog:HEC1 LW:18JUN81 13:54:11

1- ZY4
J)/50



start: 18JUN1995 at 0005 hours;
Number: 11
units: CFS Type: INST-VAL

End: 18JUN1995 at 0055 hours;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.35

.01
END FILE

.26

.00
.16
.00

.09 .05 .03 .02 .01
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/SR51/PUMPINFLOW/FLOW/16JUN1995/5MIN/02YR/
RTS Ver: 1 Prog:HEC1 LW:18JUN81 13:54:11 Tag:T4
start: 16JUN1995 at 2400 hours; End: 16JUN1995 at 2400 hours;
Number: 1
units: CFS Type: INST-VAL

.00
END DATA
/SR51/PUMPINFLOW/FLOW/17JUN1995/5MIN/02YR/
RTS Ver: 1 Prog:HECl LW:18JUN81 13:54:11 Tag:T5
start: 17JUN1995 at 0005 hours; End: 17JUN1995 at 2400 hours;
Number: 288
Units: CFS Type: INST-VAL

.04

.14

.23

.30

.34

.37

.38

.39

.40

.40

.41

.41

.41

.42

.42

.42

.43

.43

.43

.43

.44

.44

.44

.45

.45

.45

.46

.46

.46

.47

.47

.48

.48

.48

.49

.49

.49

.50

.50

.51
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.51

.52

.52

.52

.53

.53

.54

.54

.55

.55

.56

.56

.57

.57

.58

.59

.59

.60

.60

.61

.62

.62

.63

.64

.64

.65

.66

.66

.67

.68

.69

.70

.71

.73

.76

.78

.79

.80

.82

.83

.84

.85

.86

.88

.89

.90

.92

.93

.94

.96

.97

.99
1.00
1.02



1.04
1.06
1.07
1.09
1.11
1.14
1.16
1.18
1.20
1.23
1.25
1.28
1.31
1. 34
1. 38
1.45
1.51
1.57
1.63
1.68
1.73
1.78
1.83
1.89
1.94
2.01
2.07
2.15
2.23
2.31
2.40
2.50
2.64
2.84
3.04
3.25
3.46
3.68
3.83
3.91
4.02
4.22
4.52
4.93
6.79

10.65
15.10
20.59
27.97
42.65
78.44

111.75
112.18

93.57



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I
I

68.72
50.30
36.84
25.93
17.92
12.56
9.26
7.20
5.93
5.14
4.61
4.29
4.02
3.79
3.55
3.29
3.07
2.87
2.71
2.58
2.47
2.36
2.27
2.19
2.11
2.04
1.98
1.92
1.86
1.80
1.75
1.71
1.65
1.58
1.51
1.45
1.40
1.36
1.33
1.30
1.27
1.24
1.22
1.19
1.17
1.15
1.12
1.10
1.08
1.07
1.05
1.03
1.01
1.00

)8/)0
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.98

.96

.95

.94

.92

.91

.90

.88

.87

.86

.85

.84

.82

.81

.80

.77

.75

.73

.72

.70

.69

.68

.68

.67

.66

.65

.65

.64

.63

.63

.62

.61

.61

.60

.59

.59

.58

.58

.57

.57

.56

.56

.55

.55

.54

.54

.53

.53

.52

.52

.51

.51

.50

.50

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.50

.49

.49

.48

.48

.48

.47

.47

.47

.46

.46

.46

.45

.45

.45

.44

.44

.44

.43

.43

.43

.42

.42

.42

.42

.41

.41

.41

.41

.40

.40

.40
END DATA
/SR51/PUMPINFLOW/FLOW/18JUN1995/5MIN/02YR/
RTS Ver: 1 Prog:HECI LW:18JUN81 13:54:11 Tag:T6
start: 18JUN1995 at 0005 hours; End: 18JUN1995 at 0055 hours;
Number: 11
units: CFS Type: INST-VAL

.35

.26

.16

.09

.05

.03

.02

.01

.01

.00

.00
END FILE



* RUN DATE 06/18/2081 TIME 13:54:11 *
* *
*****************************************

*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (BEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *

Z Yll El/cvT
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 ENGI.NEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HEC1 (JAN 73), HECIGS, HEC1DB, AND HEClKW.

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



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

LINE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

19
20
21

22
23
24
25
26
27

28
29
30

31
32
33
34
35
36
37
38

39
40
41'
42

43
44
45
46
47
48
49

HEC-1 INPUT PAGE 1

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

ID -----------SQUAW PEAK HIGHWAY-----------
ID SR 51
ID SHEA BOULEVARD TO THUNDERBIRD, ROAD
ID
ID BRW, INC.
ID 17 JUNE 1995
ID FINAL HYDROGRAPHS
ID
ID ON-SITE DRAINAGE/STORAGE ANALYSIS 02-YEAR, 24-HOUR STORM EVENT
ID WITHOUT PIPE ROUTING STORAGE
ID CA FROM RATIONAL METHOD IS ENTERED AS THE CONTRIBUTING AREA WITH
ID 100 PERCENT RUNOFF (CN = 100)
ID ASSUME THAT THE FUTURE HOV LANES HAVE BEEN INSTALLED IN THE MEDIAN AND
ID THE MEDIAN IS COMPLETELY IMPERVIOUS
ID Q02 = IxCA =1.80x70.39 =127 CFS BY THE RATIONAL METHOD
ID TOTAL RUNOFF AREA = 82.51 ACRES
ID
ID FILE NAME: PMP02YR.DAT
*DIAGRAM
IT 5. 17JUN95 O. 300.
10 3. O.
IN 30. 17JUN95 O.

KK SUB1
KM RUNOFF FROM SUB-BASIN 1
KM AREA FROM SOUTH OF PUMP HOUSE
KM TIME OF CONCEliTRATION INCLUDING 5 MINUTE INLET TIME IS 20.66 MINUTES
KM CONTRIBUTING AREA = 64.63 ACRES & CA = 55.09 ACRES
BA .08608
* HYPOTHETICAL STORM DISTRIBUTION
PH 50 .1289 0.33 0.59 0.96 1.04 1.10 1.20 1.30 1.40
15 O. 100.
UD .2066

KK SUB2
KM RUNOFF FROM SUB-BASIN 2
KM AREA FROM NORTH OF PUMP HOUSE
KM TIME OF CONCENTRATION INCLUDING INLET TIME IS 10 MINUTES
KM CONTRIBUTING AREA = 17.88 ACRES &CA = 15.20 ACRES
BA .02375
15 O. 100.
UD .10000

KK CP1 COMBINE SUB1 AND SUB2 HYDROGRAPHS
KO 2 2
ZW A=SR51 B=PUMPINFLOW C=FLOW D=17JUN1995 E=5MIN F=02YR
HC 2

KK PUMP 96 ft STORAGE RCP's
KM L = 2400
KM PUMP CARDS ARE INCLUDED ONLY FOR INFORMATIONAL PURPOSES. ACTUAL
KM SIZING OF PUMP STATION STORAGE AND PUMP SIZES WILL BE DETERMINED
KM BY A SEPARATE SPREAD SHEET PROGRAM THAT TAKES INTO ACCOUNT THE ACTUAL
KM PUMP RATING CURVES.
RS 1 ELEV 1000 0
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HEC-1 INPUT PAGE 2

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

50 SV 0 .54 1.39 2.23 2.77
51 SE 1000 1002 1003 1006 1008
52 SQ .01 .1 .2 .3 .4
53 WP PUMP
54 WP 1001 40 1000 PUMP
55 WP 1001.5 40 1001.0 PUMP
56 WP 1001.5 40 1001.0 PUMP
57 WP 1002.5 40 1002.0 PUMP
58 WP 1002.5 40 1002.0 PUMP
59 KO 1 2
60 ZZ



PUMP

SUB2

V
V

.------->

CPl ••••••••.•••

SCHEMATIC DIAGRAM OF STREAM NETWORK

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

(.) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

SUBl

I
f:

NO.

122
131

139

153
43 PUMP

1*) RUNOFF ALSO COMPUTED AT THIS LOCATION

I
I
I
I
I
I
I
I
I
I
I
I



_____1 _ -----------

* RUN DATE 06/18/2081 TIME 13:54:11 *
* *
*****************************************

*****************************************
* ** FLOOD HYDROGRAPH PACKAGE (BEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *

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

-----------SQUAW PEAK HIGHWAY----------
SR 51

SHEA BOULEVARD TO THUNDERBIRD ROAD

BRW, INC.
17 JUNE 1995

FINAL HYDROGRAPHS

ON-SITE DRAINAGE/STORAGE ANALYSIS 02-YEAR, 24-BOUR STORM EVENT
WITHOUT PIPE ROOTING STORAGE
CA FROM RATIONAL METHOD IS ENTERED AS THE CONTRIBUTING AREA WITH
100 PERCENT RUNOFF (CN = 100)
ASSUME THAT THE FUTURE nov LANES HAVE BEEN INSTALLED IN THE MEDIAN AND
THE MEDIAN IS COMPLETELY IMPERVIOUS
Q02 =IxCA = 1.80x70.39 =127 CFS BY THE RATIONAL METHOD
TOTAL RUNOFF AREA = 82.51 ACRES

FILE NAME: PHP02YR.DAT

20 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
17JUN95

0000
300

18JUN95
0055

19

HYDROGRAPB TIME DATA
NMIN

lOATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

COMPUTATION INTERVAL .08 BOORS
TOTAL TIME BASE 24.92 HOORS

ENGLISH tlHITS
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



1Il* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I

I
I

**************
* ** SUB1 *
* *
**************

RUNOFF FROM SUB-BASIN 1
AREA FROM SOUTH OF PUMP HOUSE
TIME OF CONCENTRATION INCLUDING 5 MINUTE INLET TIME IS 20.66 MINUTES
CONTRIBUTING AREA =64.63 ACRES &CA =55.09 ACRES

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TARE! .09 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 50-PERCENT HYPOTHETICAL STORM
••••• HYDRo-35 .••••• •.••.•.•••••••• TP-40 ••••••••••••••• . ••••••••.• TP-49 .••.•••••••
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

.33 .59 .96 1.04 1.10 1.20 1.30 1.40 .00 .00 .00 .00I
I

29 LS

I
SCS LOSS RATE

STRTL
CRVNBR

RTIMP

STORM AREA = .13

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .21 LAG

***

UNIT HYDROGRAPH
14 EHD-OF-PERIOD ORDINATES

81. 46. 27.

I
I
I ***

39. 130.
3. 2.

***

168. 139.
1. 1.

*** *** ***

16. 9. 5.

HYDROGRAPH AT STATION SUB1

ITOTAL RAINFALL = 1.23, TOTAL LOSS = .00 I TOTAL EXCESS = 1.23

WKFLOW
.CFS)

90.

I
I
I

TIME
(HR)

12.25
6-HR

(CFS) 10.
(INCHES) 1.055
(AC-FT) 5.

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

3. 3.
1.231 1.232

6. 6.

.09 SO HI

24.92-HR
3.

1.232
6.
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*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

31 KK * SUB2 *
* *
**************

RUHOFF FROM SUB-BASIN 2
AREA .FROM NORTH OF PUMP HOUSE
TIME OF CONCENTRATION INCLUDING INLET TIME IS 10 MINUTES
CONTRIBUTING AREA =17.88 ACRES «CA =15.20 ACRES

SUBBASIN RUNOFF DATA

36 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

28 PH DEPTHS FOR 50-PERCENT HYPOTHETICAL STORM
••••• HYDRO-35 •••••• . .••••.•••••••• TP-40 •••••••••••..•• ••••••••.•• TP-49 •••.••••.•.
5-MIN IS-MIN GO-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

.33 .59 .96 1.04 1.10 1.20 1.30 1.40 .00 .00 .00 .00

STORM AREA = .13

37 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.00 INITIAL ABSTRACTION
100.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

38 UD SCS DIMEllSIOl1'LESS UHITGRAPH
TUG .10 LAG

***

52. 77. 34. 13.

UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

5. 2. 1. O.

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

HYDROGRAPH AT STATION SUB2

TOTAL RAINFALL = 1.23, TOTAL LOSS = .00, TOTAL EXCESS = 1.23

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

33. 12.17 (CFS) 3. 1. 1. 1.
(INCHES) 1.055 1.231 1.232 1.232
(AC-FT) 1. 2. 2. 2.

CUMULATIVE AREA = .02 SQ HI

¥'ll)Q
i** t*t t*t ttt tt* ttt ttt ttt ttt ttt ttt ttt *tt tt* ttt ttt ttt tit ttt *t* *** i** **t **i ttt iti iii i*i i*t ttt ttt tti i*~



I **************
* *139 KK * CPl * COMBINE SUB1 AND S1JB2 HYDROGRAPHS
* *
**************

140 KO OUTPUT CONTROL· VARIABLES
IPRNT 2 PRINT CONTROL

I
IPLOT 2 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

42 He HYDROGRAPH COMBINATION

I ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

~********************************************************************************************************************************

I
HYDROGRAPH AT STATION CPl

SUM OF 2 HYDROGRAPHS

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

IDA NON HRHN
* * *

ORD FLOW * DA MON HRMH ORD FLOW * DA MON HRMN ORD FLOW * DA MOB HRMN ORD FLOW
* * *117 JUN 0000 1 O. * 17 JUN 0615 76 1. * 17 JUN 1230 151 50. * 17 JUH 1845 226 1.

17 JUN 0005 2 O. * 17 JUN 0620 77 1. * 17 JUN 1235 152 37. * 17 JUH 1850 227 1.
17 JUN 0010 3 O. * 17 JUN 0625 78 1. * 17 JUN 1240 153 26. * 17 JUH 1855 228 1.

117 JUN 0015 4 O. * 17 JUN 0630 79 1. * 17 JUN 1245 154 18. * 17 JUH 1900 229 1.
17 JUN 0020 5 O. * 17 JUll 0635 80 1. * 17 JUN 1250 155 13. * 17 JUH 1905 230 1.
17 JUN 0025 6 O. * 17 JUN 0640 81 1. * 17 JUN 1255 156 9. * 17 JUH 1910 231 1.
17 JUN 0030 7 O. * 17 JUN 0645 82 1. * 17 JUN 1300 157 7. * 17 JlJli 1915 232 1.

1i7 JUN 0035 8 O. * 17 JUN 0650 83 1. * 17 JUN 1305 158 6. * 17 JUN 1920 233 1.
7 JUN 0040 9 O. * 17 JUN 0655 84 1. * 17 JUN 1310 159 5. * 17 JUN 1925 234 1.

17 JUN 0045 10 O. * 17 JUN 0700 85 1. * 17 JUN 1315 160 5. * 17 JUN 1930 235 1.Ir JUN 0050 11 O. * 17 JUN 0705 86 1. * 17 JUN 1320 161 4. * 17 JUH 1935 236 1.
7 JUN 0055 12 O. * 17 JUN 0710 87 1. * 17 JUN 1325 162 4. * 17 JUN 1940 237 1.

17 JUN 0100 13 O. * 17 JUN 0715 88 1. * 17 JON 1330 163 4. * 17 JUN 1945 238 1.
11 JUIl 0105 14 O. * 17 JON 0720 89 1. * 17 JON 1335 164 4. * 17 JUN 1950 239 1.

7 JUN 0110 15 O. * 17 JON 0725 90 1. * 17 JON 1340 165 3. * 17 JUN 1955 240 1.
7 JUN 0115 16 O. * 17 JUN 0730 91 1. * 17 JUN 1345 166 3. * 17 JUN 2000 241 1.

17 JUN 0120 17 O. * 17 JON 0735 92 1. * 17 JON 1350 167 3. * 17 JUN 2005 242 1.17 JUN 0125 18 O. * 17 JUN 0740 93 1. * 17 JON 1355 168 3. * 17 JUH 2010 243 1.
7 JUN 0130 19 O. * 17 JON 0745 94 1. * 17 JON 1400 169 3. * 17 JUN 2015 244 1.

17 JUN 0135 20 O. * 17 JUN 0750 95 1. * 17 JUN 1405 170 2. * 17 JUN 2020 245 1.
_1 JUIl 0140 21 O. * 17 JUN 0755 96 1. * 17 JUN 1410 171 2. * 17 JON 2025 246 1.

7 JUN 0145 22 O. * 17 JUN 0800 97 1. * 17 JUN 1415 172 2. * 17 JON 2030 247 1.
. 7 JUN 0150 23 O. * 17 JUN 0805 98 1. * 17 JUN 1420 173 2. * 17 JON 2035 248 1.

11JU1lO155 24 O. * 17 JON 0810 99 1. * 17 JON 1425 174 2. * 17 JON 2040 249 1.
7 JUN 0200 25 O. * 17 JUN 0815 100 1. * 17 JUN 1430 175 2. * 17 JON 2045 250 1.
7 JUN 0205 26 O. * 17 JUN 0820 101 1. * 17 JUN 1435 176 2. * 17 JUN 2050 251 1.

17 JUN 0210 27 O. * 17 JON 0825 102 1. * 17 JUN 1440 177 2. * 17 JON 2055 252 1.17 JUN 0215 28 O. * 17 JUN 0830 103 1. * 17 JUN 1445 178 2. * 17 JON 2100 253 1.
7 JUN 0220 29 O. * 17 JUN 0835 104 1. * 17 JUN 1450 179 2. * 17 JON 2105 254 1.

17 JUN 0225 30 O. * 17 JUN 0840 105 1. * 17 JUN 1455 180 2. * 17 JUN 2110 255 1-
_1 JUIl 0230 31 O. * 17 JUN 0845 106 1. * 17 JUN 1500 181 2. * 17 JON 2115 256 1.

7 JUN 0235 32 O. * 17 JUN 0850 107 1. * 17 JON 1505 182 2. * 17 JON 2120 257 1.
7 JUN 0240 33 O. * 17 JON 0855 108 1. * 17 JUN 1510 183 2. * 17 JON 2125 258 O.i7 JUN 0245 34 O. * 17 JUN 0900 109 1. * 17 JUN 1515 184 2. * 17 JON 2130 259 O.

Ljg/ s s
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17 JON 0250 35 O. * 17 JON 0905 110 1. * 17 JON 1520 185 1. * 17 JON 2135 260 O.
17 JON 0255 36 O. * 17 JON 0910 111 1. * 17 JON 1525 186 1. * 17 JON 2140 261 O.
17 JON 0300 37 O. * 17 JON 0915 112 2. * 17 JON 1530 187 1. * 17 JON 2145 262 O.
17 JON 0305 38 O. * 17 JON 0920 113 2. * 17 JON 1535 188 1. * 17 JON 2150 263 O.
17 JON 0310 39 O. * 17 JON 0925 114 2. * 17 JUN 1540 189 1. * 17 JON 2155 264 O.
17 JON 0315 40 1. * 17 JON 0930 115 2. * 17 JON 1545 190 1. * 17 JON 2200 265 O.
17 JON 0320 41 1. * 17 JON 0935 116 2. * 17 JON 1550 191 1. * 17 JON 2205 266 O.
17 JON 0325 42 1. * 17 JON 0940 117 2. * 17 JON 1555 192 1. * 17 JON 2210 267 O.
17 JON 0330 43 1. * 17 JON 0945 118 2. * 17 JON 1600 193 1. * 17 JON 2215 268 O.
17 JON 0335 44 1. * 17 JON 0950 119 2. * 17 JON 1605 194 1. * 17 JON 2220 269 O.
17 JON 0340 45 1. * 17 JON 0955 120 2. * 17 JON 1610 195 1. * 17 JON 2225 270 O.
17 JON 0345 46 1. * 17 JON 1000 121 2. * 17 JON 1615 196 1. * 17 JON 2230 271 O.
17 JON 0350 47 1. * 17 JON 1005 122 2. * 17 JON 1620 197 1. * 17 JON 2235 272 O.
17 JON 0355 48 1. * 17 JON 1010 123 2. * 17 JON 1625 198 1. * 17 JON 2240 273 O.
17 JON 0400 49 1. * 17 JON 1015 124 2. * 17 JON 1630 199 1. * 17 JON 2245 274 O.
17 JON 0405 50 1. * 17 JON 1020 125 2. * 17 JON 1635 200 1. * 17 JON 2250 275 O.
17 JON 0410 51 1. * 17 JON 1025 126 2. * 17 JON 1640 201 1. * 17 JON 2255 276 O.
17 JON 0415 52 1. * 17 JON 1030 127 3. * 17 JON 1645 202 1. * 17 JON 2300 277 O.
17 JON 0420 53 1. * 17 JON 1035 128 3. * 17 JON 1650 203 1. * 17 JON 2305 278 O.
17 JON 0425 54 1. * 17 JON 1040 129 3. * 17 JON 1655 204 1. * 17 JON 2310 279 O.
17 JON 0430 55 1. * 17 JON 1045 130 3. * 17 JON 1700 205 1. * 17 JON 2315 280 O.
17 JON 0435 56 1. * 17 JON 1050 131 3. * 17 JON 1705 206 1. * 17 JON 2320 281 O.
17 JON 0440 57 1. * 17 JON 1055 132 3. * 17 JON 1710 207 1. * 17 JON 2325 282 O.
17 JON 0445 58 1. * 17 JON 1100 133 4. * 17 JON 1715 208 1. * 17 JON 2330 283 O.
17 JON 0450 59 1. * 17 JON 1105 134 4. * 17 JON 1720 209 1. * 17 JON 2335 284 O.
17 JON 0455 60 1. * 17 JON 1110 135 4. * 17 JON 1725 210 1. * 17 JON 2340 285 O.
17 JON 0500 61 1. * 17 JON 1115 136 4. * 17 JON 1730 211 1. * 17 JON 2345 286 O.
17 JON 0505 62 1. * 17 JON 1120 137 4. * 17 JON 1735 212 1. * 17 JON 2350 287 O.
17 JON 0510 63 1. * 17 JON 1125 138 5. * 17 JON 1740 213 1. * 17 JON 2355 288 O.
17 JON 0515 64 1. * 17 JON 1130 139 5. * 17 JON 1745 214 1. * 18 JON 0000 289 O.
17 JON 0520 65 1. * 17 JON 1135 140 7. * 17 JON 1750 215 1. * 18 JON 0005 290 O.
17 JON 0525 66 1. * 17 JON 1140 141 11. * 17 JUN 1755 216 1. * 18 JON 0010 291 O.
17 JON 0530 67 1. * 17 JON 1145 142 15. * 17 JUll1800 217 1. * 18 JON 0015 292 O.
17 JON 0535 68 1. * 17 JON 1150 143 21. * 17 JON 1805 218 1. * 18 JON 0020 293 O.
17 JON 0540 69 1. * 17 JON 1155 144 28. * 17 JON 1810 219 1. * 18 JUN 0025 294 O.
17 JON 0545 70 1. * 17 JON 1200 145 43. * 17 JON 1815 220 1. * 18 JON 0030 295 O.
17 JON 0550 71 1. * 17 JON 1205 146 78. * 17 JON 1820 221 1. * 18 JON 0035 296 O.
17 JON 0555 72 1. * 17 JON 1210 147 112. * 17 JON 1825 222 1. " * 18 JON 0040 297 O.
17 JON 0600 73 1. * 17 JON 1215 148 112. * 17 JON 1830 223 1. * 18 JON 0045 298 O.
17 JON 0605 74 1. * 17 JON 1220 149 94. * 17 JON 1835 224 1. * 18 JON 0050 299 O.
17 JON 0610 75 1. * 17 JON 1225 150 69. * 17 JON 1840 225 1. * 18 JON 0055 300 O.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

112. 12.25 (CFS) 12. 4. 4. 4.
(INCHES) 1.055 1.231 1.232 1.232

(AC-FT) 6. 7. 7. 7.

CUMULATIVE AREA = .11 SQ HI

-----DSS---ZOPEN: Version: 6-EAi Existing File Opened
unit: 71, File: PMP02YR.DSS

·----DSS---ZWRITE unit 71i Verso 1: /SR51/PUMPINFLOW/FLOW/16JON1995/5MIN/02YR/
·----DSS---ZWRITE unit 71i Verso 1: /SR51/PUMPINFLOW/FLOW/17JUN1995/5MIH/02YR/
·----DSS---ZWRITE Unit 71i Verso 1: /SR51/PUMPINFLOW/FLOW/18JUN1995/5HIN/02YR/



I STATION CP1

(0) OUTFLOW
, O. 20. 40. 60. 80. 100. 120. O. O. O. O. O. O.

mMN PER
170000 10---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.

10005 20
0010 30

170015 40

10020 50
0025 60

170030 70f35 80
0040 90
0045 100

170050 110. . . . . . .
10055 120

100 130
170105 140

1110 150
115 160

170120 170

1125 180
130 190
135 200

170140 210 • . . . . . . .
1145 220

150 230
170155 240

1200 250
205 260

170210 270

1215 280
220 290

r 225 300
170230 310 • . . . . .
1235 320

240 330
170245 340

150 350
55 360

170300 370

1°5 380
1 10 390
1 15 400
170320 410 • . . . . . . . . . . .
1125 420
1 30 430
170335 440

11
40 450

1 45 460
170350 470lr 480
L 00 490
L 05 500
L70410 510 • o" •• ~~.o~oo • ~ • 0 .. . .. . . . . . . . . .
ll15 520
l 20 530
l70425 540

l71° 550 .
J0/56



. . . . . . . . . . . . . . .. . . . . . .

... . .. .. . . . ... . . .

. . . . . . . . . . . . . . . . . . . . .

....

. . . . . . . . . . .

. . . . . . . .. . .. . ..

. . . . . . . . . .

... ..

. . . . . . . . . .

. . . . . . . . . .

170435 560
170440 570
170445 580
170450 590
170455 600
170500 610.
170505 620
170510 630
170515 640
170520 650
170525 660
170530 670
170535 680
170540 690
170545 700
170550 710.
170555 720
170600 730
170605 740
170610 750
170615 760
170620 770
170625 780
170630 790
170635 800
170640 810.
170645 820
170650 830
170655 840
170700 850
170705 860
170710 870
170715 880
170720 890
170725 900
170730 910.
170735 920
170740 930
170745 94.0
170750 95.0
170755 96.0
170800 97.0
170805 98.0
170810 99.0
L70815 100.0
L70820 101.0.
l70825 102.0
l70830 103.0
l70835 104.0
l70840 105.0
l70845 106.0
~70850 107.0
.70855 108.0
.70900 109.0
.70905 110.0
.70910 111.0.
.70915 112.0
.70920 113.0
.70925 114.0
.70930 115.0



. 0
O.

10935116.0
~0940 117.0
170945 118.0

10950119.0
0955 120.0

171000 121.0•
• 1005122.0
.010 123.0
171015 124.0

1020 125.0
025 126.0
030 127.0

171035 128.0

1040 129.0
045 130. 0

171050 131. 0 •

1055132. 0
100 133. 0

171105 134. 0

1110135.0
115 136. 0
120 137. 0

171125 138. 0

1130139. 0
135 140. 0

171140 141. • .0. • •

1145 142. 0 .
150 143. 0

171155 144.

1200 145.
205 146.

I l210 147.
171215 148.1120149•
1. 25 150.
171230 151. • • • • •
1135 152.
1 40 153.
171245 154.
1150 155. 0
1 55 156. 0
1 00 157. 0
171305 158. 0
1110159. 0
1 15 160. 0
171320 161. 0 •

1125162. 0
1 30 163. 0
171335 164. 0
1140165. 0
1 45 166. 0
1 50 167.0
171355 168.0
110 169.0
L 5 170.0
L71410 171.0.
L715172.0
L7 0 173.0
L71425 174.0
L710 175.0

o
.0

..0..
o .

.. . . . .

O.

o
o .

o
o
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t** *t* *** **t ttt *tt *** *** *** *** *** *** *t* *** *** *** *** ttt ttt ttt ttt t** t** ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

43 KK

*****u*u****
* ** PllMP *
* *uuu*uu***

L= 2400
PllMP CARDS ARE INCLUDED ONLY FOR INFORMATIONAL PURPOSES. ACTUAL
SIZING OF PllMP STATION STORAGE AND PllMP SIZES WILL BE DETERHIHED
BY ASEPARATE SPREAD SHEET PROGRAM THAT TAKES INTO ACCOUNT THE ACTUAL
PllMP RATING CURVES.

59 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

49 RS

50 SV

STORAGE ROUTING
NSTPS

ITYF
RSVRIC

X

STORAGE

1 NUMBER OF SUBREACHES
ELEV TYPE OF IBITIAL CONDITIOlI

1000.00 INITIAL CONDITION
.00 WORKING RAND DCOEFFICIENT

.0 .5 1.4 2.2 2.8

51 SE ELEVATION 1000.00 1002.00 1003.00 1006.00 1008.00

52 SQ DISCHARGE o. o. o. o. o.

54 WP PUMPING DATA

PUMP ON
ELEVATION

PUMPING
RATE

PUMP OFF
ELEVATION

1001.0
1001.5
1001.5
1002.5
1002.5

40.
40.
40.
40.
40.

1000.0
1001.0
1001.0
1002.0
1002.0

ISTAD PUMP PUMP FLOW HYDROGRAPH IDENTIFICATION

***

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

HYDROGRAPH AT STATION PUMP

STAGE

S}! )t6--

DA MON lIRMH ORD PUMP Q OO'l'FLOW STORAGESTAGEPUMP Q OUTFLOW STORAGEDA MON HRMN ORD

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



I 17 JUN 0000 1 O. O. .0 1000.0 * 17 JON 1230 151 120. O. .0 1000.0
17 JON 0005 2 O. O. .0 1000.0 * 17 JON 1235 152 O. O. .0 1000.0
17 JON 0010 3 O. O. .0 1000.0 * 17 JON 1240 153 O. O. .2 1000.8

I 17 JON 0015 4 O. O. .0 1000.0 * 17 JON 1245 154 O. O. .4 1001.4
17 JON 0020 5 O. O. .0 1000.0 * 17 JON 1250 155 40. O. .2 1000.7
17 JON 0025 6 O. O. .0 1000.0 * 17 JON 1255 156 40. O. .0 1000.0

I
17 JON 0030 7 O. O. .0 1000.0 * 17 JON 1300 157 O. O. .0 1000.0
17 JON 0035 8 O. O. .0 1000.0 * 17 JON 1305 158 O. O. .0 1000.2
17 JON 0040 9 O. O. .0 1000.0 * 17 JON 1310 159 O. O. .1 1000.3
17 JON 0045 10 O. O. .0 1000.1 * 17 JON 1315 160 O. O. .1 1000.4

I 17 JON 0050 11 O. O. .0 1000.1 * 17 JON 1320 161 O. O. .1 1000.5
17 JON 0055 12 O. O. .0 1000.1 * 17 JON 1325 162 O. O. .2 1000.6
17 JON 0100 13 O. O. .0 1000.1 * 17 JON 1330 163 O. O. .2 1000.7

I 17 JON 0105 14 O. O. .0 1000.1 * 17 JON 1335 164 O. O. .2 1000.8
17 JON 0110 15 O. O. .0 1000.1 * 17 JON 1340 165 O. O. .3 1000.9
17 JON 0115 16 O. O. .0 1000.1 * 17 JON 1345 166 O. O. .3 1001.0

I 17 JON 0120 17 O. O. .0 1000.1 * 17 JON 1350 167 40. O. .0 1000.1
17 JON 0125 18 O. O. .0 1000.1 * 17 JON 1355 168 O. O. .0 1000.0
17 JON 0130 19 O. O. .0 1000.2 * 17 JON 1400 169 O. O. .0 1000.1
17 JUN 0135 20 O. / O. .0 1000.2 * 17 JUN 1405 170 O. O. .0 1000.1

I 17 JON 0140 21 O. O. .0 1000.2 * 17 JON 1410 171 O. O. .1 1000.2
17 JON 0145 22 O. O. .0 1000.2 * 17 JON 1415 172 O. O. .1 1000.3
17 JON 0150 23 O. O. .1 1000.2 * 17 JON 1420 173 O. O. .1 1000.3

I 17 JON 0155 24 O. O. .1 1000.2 * 17 JON 1425 174 O. O. .1 1000.4
17 JON 0200 25 O. O. .1 1000.2 * 17 JON 1430 175 O. O. .1 1000.4
17 JON 0205 26 O. O. .1 1000.2 * 17 JON 1435 176 O. O. .1 1000.5

I 17 JON 0210 27 O. O. .1 1000.2 * 17 JON 1440 177 O. O. .1 1000.5
17 JON 0215 28 O. O. .1 1000.2 * > 17 JUN 1445 178 O. O. .2 1000.6
17 JON 0220 29 O. O. .1 1000.3 * 17 JUN 1450 179 O. O. .2 1000.6
17 JON 0225 30 O. O. .1 1000.3 * 17 JUN 1455 180 O. O. .2 1000.7

I 17 JON 0230 31 O. O. .1 1000.3 * 17 JON 1500 181 O. O. .2 1000.7
17 JUN 0235 32 O. O. .1 1000.3 * 17 JUN 1505 182 O. O. .2 1000.7
17 JUN 0240 33 O. O. .1 1000.3 * 17 JON 1510 183 O. O. .2 1000.8

I 17 JUN 0245 34 O. O. .1 1000.3 * 17 JUN 1515 184 O. O. .2 1000.8
17 JON 0250 35 O. O. .1 1000.3 * 17 JUN 1520 185 O. O. .2 1000.9
17 JON 0255 36 O. O. .1 1000.3 * 17 JON 1525 186 O. O. .2 1000.9

I
17 JUN 0300 37 O. O. .1 1000.4 * 17 JUN 1530 187 O. O. .2 1000.9
17 JON 0305 38 O. O. .1 1000.4 * 17 JUN 1535 188 O. O. .3 1001.0
17 JON 0310 39 O. O. .1 1000.4 * 17 JUN 1540 > 189 O. O. .3 1001.0
17 JON 0315 40 O. O. .1 1000.4 * 17 JON 1545 190 O. O. .3 1001.0

I 17 JUN 0320 41 O. O. .1 1000.4 * 17 JON 1550 191 40. O. .0 1000.0
17 JUN 0325 42 O. O. .1 1000.4 * 17 JUN 1555 192 O. O. .0 1000.0
17 JON 0330 43 O. O. .1 1000.4 * 17 JON 1600 193 O. O. .0 1000.0

I 17 JON 0335 44 O. O. .1 1000.4 * 17 JON 1605 194 O. O. .0 1000.1
17 JON 0340 45 O. O. .1 1000.4 * 17 JUN 1610 195 O. O. .0 1000.1
17 JON 0345 46 O. O. .1 1000.5 * 17 JUN 1615 196 O. O. .0 1000.1

I
17 JUN 0350 47 O. O. .1 1000.5 * 17 JUN 1620 197 O. O. .0 1000.1
17 JON 0355 48 O. O. .1 1000.5 * 17 JUN 1625 198 O. O. .0 1000.2
17 JUN 0400 49 O. O. .1 1000.5 * 17 JUN 1630 199 O. O. .1 1000.2
17 JON 0405 50 O. O. .1 1000.5 * 17 JUN 1635 200 O. O. .1 1000.2

I 17 JON 0410 51 O. O. .1 1000.5 * 17 JUN 1640 201 O. O. .1 1000.3
17 JON 0415 52 O. O. .1 1000.5 * 17 JON 1645 202 O. O. .1 1000.3
17 JON 0420 53 O. O. .1 1000.6 * 17 JUN 1650 203 O. O. .1 1000.3

I 17 JON 0425 54 O. O. .2 1000.6 * 17 JUN 1655 204 O. O. .1 1000.3
17 JUN 0430 55 O. O. .2 1000.6 * 17 JON 1700 205 O. O. .1 1000.4
17 JUN 0435 56 O. O. .2 1000.6 * 17 JON 1705 206 O. O. .1 1000.4

I
17 JUN 0440 57 O. O. .2 1000.6 * 17 JUN 1710 207 O. O. .1 1000.4
17 JUN 0445 58 O. O. .2 1000.6 * 17 JUN 1715 208 O. O. .1 1000.4
17 JON 0450 59 O. O. .2 1000.6 * 17 JON 1720 209 O. O. .1 1000.4
17 JON 0455 60 O. O. .2 1000.7 * 17 JON 1725 210 O. O. .1 1000.5

I s-Y/S-g





I 17 JON 1000 121 O. O. •0 1000.1 * 17 JON 2230 271 O• O. .1 1000.3
17 JON 1005 122 O. O. •0 1000.1 * 17 JON 2235 272 O• O. .1 1000.3
17 JON 1010 123 O. O. •0 1000.2 * 17 JON 2240 273 O• O. .1 1000.4

I 17 JON 1015 124 O. O. •1 1000.2 * 17 JON 2245 274 O• O. .1 1000.4
17 JON 1020 125 O. O. •1 1000.3 * 17 JON 2250 275 O• O. .1 1000.4
17 JON 1025 126 O. O. •1 1000.3 * 17 JON 2255 276 O• O. .1 1000.4

I 17 JON 1030 127 O. O. •1 1000.4 * 17 JON 2300 277 O• O. .1 1000.4
17 JON 1035 128 O. O. .1 1000.5 * 17 JON 2305 278 O. O. .1 1000.4
17 JON 1040 129 O. O. .1 1000.5 * 17 JON 2310 279 O. O. .1 1000.4

I 17 JON 1045 130 O. O. •2 1000.6 * 17 JON 2315 280 O• O. .1 1000.4
17 JON 1050 131 O. O. .2 1000.7 * 17 JON 2320 281 O. O. .1 1000.4
17 JON 1055 132 O. O. •2 1000.8 * 17 JON 2325 282 O• O. .1 1000.4

I
17 JON 1100 133 O. O. •2 1000.9 * 17 JON 2330 283 O• O. .1 1000.5
17 JON 1105 134 O. O. •3 1000.9 * 17 JON 2335 284 O• O. .1 1000.5
17 JON 1110 135 O. O. •3 1001.0 * 17 JON 2340 285 O• O. .1 1000.5
17 JON 1115 136 40. O. •0 1000.1 * 17 JON 2345 286 O• O. .1 1000.5

I 17 JON 1120 137 O. O. •0 1000.0 * 17 JON 2350 287 O• O. .1 1000.5
17 JON 1125 138 O. O. •0 1000.1 * 17 JON 2355 288 O• 0.:. .1 1000.5
17 JON 1130 139 O. O. •1 1000.2 * 18 JON 0000 289 O• O. .1 1000.5

I 17 JON 1135 140 O. O. .1 1000.4 * 18 JON 0005 290 O. O. .1 1000.5
17 JON 1140 141 O. O. •2 1000.6 * 18 JON 0010 291 O• O. .1 1000.5
17 JON 1145 142 O. O. •3 1000.9 * 18 JON 0015 292 O• O. .1 1000.5

I
17 JON 1150 143 O. O. •4 1001.4 * 18 JON 0020 293 O• O. .1 1000.5
17 JON 1155 144 40. O. .3 1001.0 * 18 JON 0025 294 O. O. .1 1000.5
17 JON 1200 145 40. O. .2 1000.9 * 18 JON 0030 295 O. O. .1 1000.5
17 JON 1205 146 40. O. •4 1001.4 * 18 JON 0035 296 O• O. .1 1000.5

I 17 JON 1210 147 40. O. •8 1002.2 * 18 JON 0040 297 O• O. .1 1000.5
17 JON 1215 148 120. O. •7 1002.2 * 18 JON 0045 298 O• O. .1 1000.5
17 JON 1220 149 120. O. .6 1002.0 * 18 JON 0050 299 O. O. .1 1000.5I 17 JON 1225 150 120. O. .3 1001.1 * 18 JON 0055 300 O. O. .1 1000.5

****************************************************************:*****************************************************************

t OUTFLOW IS O. AT TIME 12.17 HOURS

HU* PUMP FLOW HYDROGRAPH *****

LFLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

1120
•

12.25 (CFS) 12. 3. 3. 3.
(INCHES) .988 1.129 1.129 1.129

(AC-FT) 6. 7. 7. 7.

*1* OUTFLOW HYDROGRAPH *****

lFLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24. 92-HR

I O. 12.17 (CFS) O. O. O. O.
(INCHES) .003 .011 .011 .011
(AC-FT) O. O. o. O.

pt STORAGE TIME MAXIMllM AVERAGE STORAGE
C-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

1. 12.17 O. O. O. o.

I STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24. 92-HRr2

•
25 12.17 1000.62 1000.49 1000.48 1000.48 )6/5'9
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CUMULATIVE AREA = .11 SQ HI



I RUNOFF SOMMARY
FLOW IN CUBIC FEE'!' PER SECOND

I TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN

I
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA

HYDROGRAPH AT SUB1 90. 12.25 10. 3. 3. .09

I HYDROGRAPH AT SUB2 33. 12.17 3. 1. 1. .02

2 COMBINED AT CP1 112. 12.25 12. 4. 4. .11

I PUMP FLOW TO PUMP 120. 12.25 12. 3. 3. .11

I
HYDROGRAPH AT PUMP O. 12.17 O. O. O. .11

1* NORMAL END OF HEC-l ***

I-----DSS---ZCLOSE unit: 71, File: PMP02YR.DSS
Pointer utilization: .25
Number of Records: 6

I File Size: 18.8 Kbytes
Percent Inactive: .00

I
I
I
I
I
I
I
I
I
I

MAXIMUM TIME OF
STAGE MAX STAGE

1002.25 12.17
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Appendix I

HEC-2 Computer Model (100-Year),
Indian Bend Wash
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********************************************* HEC-2 WATER SURFACE PROFILES *
* ** Version 4.6.2; May 1991 *
* ** RUN DATE 07AUG95 TIME 18:28:59 *
********************************************

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

***************************************
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE D *
* DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104 *
***************************************
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07AUG95 18:28:59 PAGE 1

*************************************
HEC-2 WATER SURFACE PROFILES

THIS RUN EXECUTED 07AUG95 18:28:59

version 4.6.2; May 1991
*************************************

T1 INDIAN BEllD WASH - CHANNEL IMPROVEMENTS, FILE: IMIBW5BX.DAT
T2 40TH STREET TO THUNDERBIRD
T3 ALL FLOWS OBTAINED FROM MICHAEL BAKER, JR., INC., "FINAL HYDROLOGY
T4 REPORT: SQUAW PEAK HIGHWAY", NOVEMBER 1988.
T5 NEW BOX CULVERT AT 36TH STREET
T6 EXISTING CULVERT AT SWEETWATER AV CLEANED OUT &ONE BARREL ADDED
T7 NEW BOX CULERT AT THUNDERBIRD ROAD
T8 CULVERTS MODELLED WITH SPECIAL CULVERT ROUTINE
T9 HEC-2 DATA DEVELOPED BY BRW, INC., MARCH 1995
T6 X-SECTIONS TAKEN LOOKING UPSTREAM
T7 SECTION NUMBERS MATCH PLAN STATIONS FOR APPROX R\W CL OF IBii CHANNEL
T8 GR STATION 250 IS LOCATED ON APPROX R\W CL OF IBW CHANNEL
T9 ROADWAY OVERFLOW AT 36TH STREET, NO ROADWAY OVERFLOW AT SWEETWATER AV

J1 ICHECK INQ NINV IDIR STRT METRIC HVIHS Q WSEL FQ

o 2 .002 7071

J2 NPROF IPLOT PRFVS XSECV XSECH PH ALLDC IBii CHHIM ITRACE

1 o -6

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38
17

39
3

1
5

42 8 43 26 25 4 51

235.61
474.57

198.27 1380.28
410.96 1382.90

0.00

1380.54
1381.40

0.00
40

64.30
313.40

0.00
4

1383.74
1379.98

500.00
4

30.28
266.57

NC 0.040 0.040 0.035 .1 .3
BEGIN INDIAN BEllD WASH IMPROVED CHANNEL, SECTION NUMBERS

MATCH APPROXIMATE R/W STATIONS OF INDIAN BEllD WASH
UPSTREAM OF 40TH STREET
A LOW FLOW FJORD

Xl 1150 11 0.00
CI 239 if 1379.87 v .035
GR 1388.9 0.00 1387.28
GR 1378.8 250.00 1380.70
GR 1384.3 500.00

Xl 1200
CI 210
GR 1389.0
GR 1380.7
GR 1381.5

13
1379.97

0.00
192.81
364.30

0.00
.035

1388.71
1380.60
1382.00

500.00
4

17.06
221.59
409.42

50.00
4

1385.30
1379.26
1384.22

50.00
40

46.34
231.20
500.00

50.00

1383.79
1380.78

64.05
260.74

1381.89
1380.37

134.61
305.45



I
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I
I

Xl 1300 16 0.00 500.00 100.00 100.00 100.00
CI 169.5 1380.16 .035 4 4 40
GR 1388.7 0.00 1388.56 21.22 1385.39 43.01 1384.07 64.93 1382.49 131.37
GR 1381.8 161.26 1380.34 189.66 1381.14 233.08 1381.20 276.80 1380.44 346.83

I GR 1381.8 362.71 1383.07 393.26 1384.74 450.54 1385.55 463.50 1388.45 479.32
GR 1387.8 500.00

I Xl 1500 17 0.00 500.00 200.00 200.00 200.00
CI 134 1380.51 .035 4 4 40
CI 204 1382.21 .035 8 8 200

I
GR 1389.4 0.00 1389.54 29.04 1387.56 51.99 1384.39 114.78 1383.25 123.75
GR 1384.4 140.55 1382.90 153.68 1382.72 180.31 1383.90 250.00 1382.32 287.60
GR 1383.6 325.00 1382.01 354.74 1383.85 377.58 1386.16 399.11 1387.72 450.44
GR 1389.4 476.88 1389.19 500.00

I Xl 1800 13 0.00 500.00 300.00 300.00 300.00
CI 130.5 1381.03 .035 4 4 40

I CI 200.5 1383.49 .035 8 8 150
GR 1390.8 0.00 1389.33 37.50 1387.39 78.29 1386.53 122.27 1385.68 133.45
GR 1386.0 240.87 1385.45 259.73 1385.91 295.00 1386.00 346.61 1387.38 417.36

I
GR 1389.6 457.27 1389.16 487.47 1389.59 500.00

Xl 2100 13 0.00 500.00 300.00 300.00 300.00
CI 127.5 1381.55 .035 4 4 40

I CI 197.5 1384.55 .035 8 8 150
GR 1391.9 0.00 1392.22 33.31 1389.34 61.11 1388.14 95.98 1387.45 136.21
GR 1386.9 200.65 1386.26 219.39 1386.47 263.88 1387.06 283.90 1387.07 361.69

I GR 1388.7 421.69 1391.48 462.05 1391.48 500.00

Xl 2400 13 0.00 500.00 300.00 300.00 300.00

I
CI 124.5 1382.07 .035 4 4 40
CI 194.5 1385.07 .035 8 8 150
GR 1392.5 0.00 1391.60 48.11 1390.32 57.38 1388.52 106.73 1387.89 147.06
GR 1387.2 163.20 1387.13 251.66 1387.46 273.29 1387.42 327.06 1388.41 390.75

I GR 1390.2 442.38 1391.14 451.42 1392.00 500.00

Xl 2700 14 0.00 500.00 300.00 300.00 300.00

I
CI 125.5 1382.59 .035 4 4 40
CI 195.5 1385.09 .035 8 8 150
GR 1393.3 0.00 1392.31 41.28 1393.41 48.93 1390.96 64.67 1387.97 90.91
GR 1387.6 137.24 1387.77 158.06 1387.24 167.88 1387.58 226.01 1386.87 263.44

I GR 1388.3 351.95 1391.03 443.66 1392.94 456.01 1392.69 500.00

QT 1 6874

I Xl 2900 15 0.00 500.00 200.00 200.00 200.00
CI 127 1382.93 .035 4 4 40
CI 197 1385.93 .035 8 8 150

I
GR 1393.6 0.00 1393.44 24.83 1393.03 41.09 1393.81 51.56 1389.63 76.85
GR 1387.8 110.32 1387.67 149.23 1387.30 204.02 1386.89 268.85 1387.61 279.75
GR 1387.2 311.08 1387.87 386.90 1389.81 430.22 1392.89 448.97 1393.34 500.00

I
I
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Xl 3000 18 0.00 500.00 100.00 100.00 100.00
CI 128 1383.11 .035 4 4 40
CI 198 1386.11 .035 8 8 150
GR 1393.5 0.00 1393.59 47.42 1393.87 52.85 1389.74 74.43 1388.38 88.37
GR 1387.9 119.05 1388.31 134.21 1387.74 145.26 1387.16 193.37 1387.85 233.82
GR 1387.1 266.60 1387.90 279.40 1387.08 308.55 1387.88 339.46 1388.50 410.10
GR 1389.4 426.48 1393.92 453.85 1394.13 500.00

Xl 3300 15 0.00 500.00 300.00 300.00 300.00
CI 131 1383.62 .035 4 4 40
CI 201 1386.62 .035 8 8 150
GR 1394.3 0.00 1394.19 54.63 1389.81 80.94 1388.25 119.99 1389.10 148.04
GR 1387.9 165.61 1388.70 233.51 1388.27 266.45 1388.79 336.79 1388.92 398.68
GR 1389.4 419.07 1392.69 443.26 1394.19 468.19 1395.09 475.43 1394.93 500.00

Xl 3600 16 0.00 500.00 304.00 298.00 300.00
CI 131.5 1384.15 305.035 4 4 40
CI 201.5 1387.15 305.035 8 8 150
GR 1395.2 0.00 1394.86 39.69 1396.52 52.97 1394.64 60.22 1389.44 99.64
GR 1388.8 129.18 1388.47 154.61 1389.10 175.87 1389.35 191.23 1388.98 226.06
GR 1389.2 326.70 1390.14 403.46 1391.76 426.42 1394.67 453.01 1395.40 476.10
GR 1394.2 500.00

Xl 3900 13 0.00 500.00 307.00 295.00 300.00
CI 204.5 1384.71 320.035 4 4 47
CI 282.0 1387.71 320.035 8 8 94

.GR 1395.6 0.00 1395.62 47.01 1390.98 97.12 1390.53 147.91 1390.12 205.14
GR 1389.3 216.85 1390.19 250.00 1389.79 278.01 1390.37 365.14 1390.05 387.47
GR 1390.7 413.68 1394.87 452.16 1394.01 500.00

Xl 4000 14 0.00 500.00 98.00 102.00 100.00
CI 232.5 1384.89 102.035 4 4 60
CI 310.0 1387.89 102.035 8 8 80
GR 1394.2 0.00 1394.23 19.66 1395.97 48.98 1392.65 69.77 1391.50 106.89
GR 1390.7 208.15 1389.26 237.51 1389.94 250.00 1389.97 277.29 1389.99 366.90
GR 1390.4 403.34 1395.12 446.66 1395.91 482.97 1395.80 500.00

Xl 4100 13 0.00 SOO.OO 102.00 98.00 100.00
CI 247.5 1385.06 100.035 4 4 72
CI 321.0 1388.06 100.035 8 8 62
GR 1394.4 0.00 1393.97 61.53 1392.03 147.70 1391.73 204.70 1389.75 218.94
GR 1389.5 250.42 1389.66 282.76 1391.58 298.16 1390.84 377.05 1391.35 412.94
GR 1395.3 446.04 1395.29 489.25 1395.63 500.00

NC 0.3 0.5
QT 1 6043

DOWNSTREAM FACE OF 36TH STREET CULVERT
6-12'x8' CONCRETE BOX CULVERT
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I
ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT

I
Xl 4187 11 0.00 500.00 88.00 85.00 87.00
CI 250 1385.22 87.035 4 4 76
CI 250 1388.22 87.035 8 8 .01
X3 10 212 288

I GR 1394.8 0.00 1394.48 24.39 1394.90 39.77 1393.64 71.15 1393.02 131.00
GR 1393.1 194.96 1391.94 303.77 1391.52 406.49 1392.32 423.48 1395.89 453.55
GR 1395.6 500.00

I SC 6.013 .3 2.63 0.0 8.0 12.0 66 11.4 1385.44 1385.22
UPSTREAM FACE OF 36TH STREET CULVERT

I
6-12'x8' CONCRETE BOX CULVERT
ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT

Xl 4253 11 0.00 500.00 68.00 64.00 66.00
CI 250 1385.42 66.025 4 4 76

I X2 2 1393.44 1394.00
X3 10 212 288
BT -10 -20 1395 -10 1394 50 1393.50

I
BT 110 1393.74 175 1394.40 250 1394.81
BT 325 1394.50 462 1393.50 487 1393.39
BT 527 1395.00
GR 1395.1 0.00 1394.55 25.33 1394.97 53.84 1393.88 73.60 1393.07 202.08

I GR 1393.1 266.10 1392.25 322.38 1392.24 377.08 1392.92 431.38 1395.86 454.04
GR 1396.4 500.00

I NC .025 .025 .025
Xl 4400 14 0.00 500.00 145.00 150.00 147.00
CI 250 1385.86 147.025 4 4 58

I
CI 216 1385.86 147.025 4 4 44
GR 1395.8 0.00 1396.45 29.71 1396.13 55.01 1394.43 77.42 1393.99 176.01
GR 1393.9 205.43 1392.31 234.08 1392.42 274.66 1394.01 297.39 1394.15 381.31
GR 1393.8 410.82 1394.16 465.61 1394.45 494.03 1395.08 500.00

I NC .1 .3
Xl 4500 15 0.00 500.00 97.00 103.00 100.00

I CI 250 1386.17 100.025 4 4 50
CI 194 1386.17 100.025 4 4 62
GR 1396.2 0.00 1396.94 23.65 1396.69 50.86 1395.38 68.65 1394.80 87.61

I, GR 1394.5 167.75 1394.21 199.93 1392.31 228.09 1392.39 274.84 1395.55 299.35
GR 1396.4 336.08 1395.62 352.21 1395.45 397.67 1395.59 481.58 1394.78 500.00

QT 1 3340.0

I DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT
EXISTING 4-10'x8' CBC PLUS AN ADDED 1-10'X8' CBC

Xl 4574 12 0.00 500.00 74.00 74.00 74.00

I
CI 250 1386.40 74.035 4 4 54
CI 250 1386.40 74.035 4 4 .01
X3 10 224 275
GR 1396.5 0.00 1396.62 35.18 1395.40 85.61 1395.74 120.90 1395.44 181.88

I GR 1395.6 196.36 1398.19 214.88 1396.47 234.08 1396.42 290.00 1396.88 296.06
GR 1395.9 346.17 1395.97 500.00

I
I
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SC 5.013 .2 2.63 400 8.0 10.0 74 11.4 1387.69 1387.55
UPSTREAM FACE OF SWEETWATER AVENUE CULVERT
EXISTING 4-10'x8' CBC PLUS AN ADDED 1-10'X8' CBC

Xl 4648 12 0.00 500.00 68.00 76.00 74.00
CI 250 1387.69 74.035 4 4 50
X2 2 1395.69 1398.0
X3 10 224 275
GR 1396.8 0.00 1396.57 64.06 1395.77 153.52 1396.45 204.67 1396.64 234.32
GR 1397.4 239.35 1391.02 244.95 1391.71 269.94 1395.38 284.06 1395.94 304.93
GR 1396.0 380.23 1395.92 500.00

QT 1 3227
Xl 4800 13 0.00 500.00 155.00 150.00 152.00
CI 249 1388.11 152.035 4 4 50
X3 10 175 323
GR 1396.7 0.00 1396.23 49.68 1397.01 137.72 1396.90 186.10 1395.98 205.65
GR 1393.3 218.83 1393.69 262.82 1393.44 284.04 1396.26 300.72 1396.43 352.07
GR 1396.2 384.97 1396.52 442.08 1396.63 500.00

NC .1 .3
"(Xl 5000 15 0.00 500.00 204.00 184.00 200.00

CI 228 1388.66 202.035 4 4 50
X3 10 160 296
GR 1397.2 0.00 1397.56 24.04 1396.76 51.55 1395.63 92.28 1395.96 113.03
GR 1398.7 131.91 1398.46 180.96 1394.30 216.67 1393.80 256.71 1393.96 285.91
GR 1397.0 305.57 1397.03 383.86 1396.90 444.84 1398.07 472.86 1397.69 500.00

Xl 5300 13 0.00 500.00 310.00 293.00 300.00
CI 187.5 1389.50 306.035 4 4 50
X3 10 122.5 252.5
GR 1398.0 0.00 1397.99 79.23 1398.09 112.49 1397.40 151.20 1395.17 166.98
GR 1394.6 217.49 1395.50 261.49 1395.98 280.21 1395.45 299.90 1397.82 338.13
GR 1397.6 388.87 1397.81 464.45 1398.40 500.00

Xl 5400 16 0.00 500.00 102.00 98.00 100.00
CI 179.5 1389.77 102.035 4 4 50
X3 10 111.5 247.5
GR 1398.3 0.00 1398.43 25.74 1399.06 35.10 1398.06 49.12 1398.26 94.09
GR 1397.1 121.26 1395.56 132.40 1395.35 186.79 1397.10 221.02 1398.49 230.81
GR 1398.0 289.53 1397.18 321.57 1397.86 369.28 1397.58 400.37 1398.98 462.05
GR 1399.4 500.00

Xl 5700 16 0.00 500.00 305.00 295.00 300.00
CI 172 1390.61 306.035 4 4 50
X3 10 107 237
GR 1398.8 0.00 1399.32 33.85 1399.11 65.25 1398.56 132.60 1396.12 157.61
GR 1396.8 222.23 1397.59 234.02 1399.46 250.65 1400.18 286.38 1398.75 298.72
GR 1398.6 370.89 1401. 49 379.24 1398.79 393.21 .1398.29 422.68 1397.85 470.90
GR 1397.9 500.00
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I
I

Xl 6000 16 0.00 500.00 290.00 310.00 300.00
CI 174 1391.44 307.035 4 4 50
X3 10 110 238
GR 1399.7 0.00 1399.86 56.51 1399.50 119.28 1400.01 142.74 1399.19 178.02

I GR 1399.5 188.53 1397.24 232.21 1398.41 284.47 1399.81 299.84 1399.30 358.33
GR 1399.6 381.33 1400.24 424.96 1399.29 435.32 1399.44 445.55 1401.15 469.46
GR 1401.2 500.00

I QT 1 2794
INDIAN BEND WASH CONFLUENCE AND EMILE ZOLA CHAHHEL

I
Xl 6200 13 0.00 500.00 203.00 197.00 200.00
CI 164 1391.99 203.035 4 4 50
X3 10 310
GR 1400.9 0.00 1400.79 40.15 1401.00 55.39 1400.41 67.27 1400.64 112.32

I GR 1398.8 148.74 1398.74 200.75 1399.34 230.51 1399.06 285.86 1400.45 303.72
GR 1400.2 405.35 1400.22 493.30 1400.48 500.00

I
Xl 6500 15 0.00 500.00 305.00 295.00 300.00
CI 162.5 1392.83 306.035 4 4 50
X3 10 311
GR 1401.8 0.00 1400.89 22.98 1401.60 55.32 1401.20 84.84 1402.05 135.47

I GR 1402.0 182.27 1399.78 208.88 1399.72 235.62 1399.17 265.27 1400.57 297.50
GR 1401.8 324.52 1401.04 386.40 1401.09 462.63 1401.80 495.01 1402.42 500.00

I Xl 6700 18 0.00 500.00 200.00 200.00 200.00
CI 180 1393.38 202.035 4 4 50
X3 10 303

I
GR 1402.2 0.00 1401.35 20.83 1402.86 58.52 1401.68 64.24 1402.83 81.96
GR 1402.6 126.54 1402.46 192.16 1401.45 202.25 1401.32 252.07 1401.34 287.86
GR 1402.8 307.06 1402.77 362.80 1403.20 384.47 1402.79 413.75 1402.49 437.49
GR 1403.2 446.99 1402.48 458.06 1404.31 500.00

I Xl 7000 16 0.00 500.00 300.00 300.00 300.00
CI 233 1394.21 304.035 4 4 50

I X3 10 299
GR 1403.3 0.00 1402.16 22.12 1403.39 52.55 1404.13 60.22 1403.67 75.03
GR 1404.2 114.65 1403.27 176.26 1402.88 193.22 1402.13 250.05 1402.14 303.94

I
GR 1403.7 330.31 1403.20 363.38 1403.14 426.42 1403.40 459.57 1403.86 486.80
GR 1405.5 500.00

Xl 7400 15 0.00 500.00 400.00 400.00 400.00

I CI 265 1395.30 404.035 4 4 50
X3 10 295
GR 1404.4 0.00 1404.16 40.41 1405.69 58.75 1404.75 63.98 1406.02 68.01

I
GR 1404.9 73.93 1405.18 122.81 1404.65 192.82 1403.43 213.79 1403.13 265.78
GR 1404.7 316.06 1404.90 359.71 1404.96 423.77 1405.61 451.61 1406.45 500.00

QT 1 2794

I Xl 7500 13 0.00 500.00 100.00 100.00 100.00
CI 265 1395.57 100.035 4 4 57
X3 10 310

I GR 1404.9 0.00 1404.14 24.50 1405.57 55.95 1404.98 73.05 1405.79 145.28
GR 1405.9 190.96 1404.12 204.26 1403.53 267.49 1404.16 299.29 1405.43 333.65

I
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GR 1405.6 441.89 1405.46 458.64 1405.94 500.00

HC 0.3 0.5
QT 1 1883.0
Xl 7555 8 0.00 500.00 55.00 55.00 55.00
CI 265 1395.72 55.035 4 4 65
X3 10 241 289
GR 1404.9 0.00 1404.23 115.50 1403.41 195.33 1403.93 302.89 1403.78 333.00
GR 1405.0 369.74 1405.35 425.08 1406.22 500.00

SC 4.013 .3 2.63 150 6.0 12.0 484.0 11.4 1397.03 1395.72
Xl 8000 10 0.00 500.00 445.00 445.00 445.00
CI 250 1397.03 484.035 4 4 50
X2 2 1403.03 1408
X3 10 226 274
GR 1408.4 0.00 1406.66 32.86 1406.34 49.88 1406.74 101.36 1406.70 161.80
GR 1405.1 240.03 1405.75 303.91 1406.96 325.65 1407.04 442.97 1407.93 500.00

Xl 8100 13 0.00 500.00 100.00 100.00 100.00
CI 250 1398.82 100.035 4 4 50
GR 1409.1 0.00 1407.62 24.93 1407.63 56.18 1407.28 163.96 1407.03 191.11
GR 1406.1 227.46 1406.30 303.73 1407.86 327.48 1407.79 425.58 1408.79 447.85
GR 1408.0 466.44 1408.75 480.69 1409.02 500.00

HC 0.1 0.3
Xl 8300 15 0.00 500.00 200.00 200.00 200.00
CI 250 1406.04 200.035 4 4 50
GR 1409.8 0.00 1409.43 43.93 1408.53 56.58 1409.96 62.95 1407.58 90.10
GR 1407.7 150.16 1407.90 192.89 1406.65 205.71 1406.76 284.53 1408.44 322.90
GR 1408.4 371.45 1408.73 435.37 1409.43 465.42 1410.03 475.68 1409.95 500.00
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I
SECHO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BAlIK ELEV

I
Q QLOB QCH QROB !LOB ACH AROB VOL TWA R-BAlIK ELEV
TIME VLOB VCH VROB XNL XNCH XNR liTH ELMIH SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID EHDST

I *PROF 1

I CCHV= .100 CEHV= .300
*SECHO 1150.000
CHIMP CLSTA= 239.00 CELCH= 1379.87 BW= 40.00 STCHL= .00 STCHR= 500.00

I
EXCAVATION DATA
AEX= 9.2SQ-FT VEXR= .OK*CU-YD VEXT= .OK*CU-YD

I'
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED
3280 CROSS SECTION 1150.00 EXTENDED .71 FEET

BEGIN INDIAN BEND WASH IMPROVED CHANHEL, SECTION NUMBERS

I MATCH APPROXIMATE R/W STATIONS OF INDIAN BEND WASH
UPSTREAM OF 40TH STREET
ALOW FLOW FJORD

I
1150.000 6.21 1385.01 .00 .00 1385.32 .30 .00 .00 1388.90

7071.0 .0 7071.0 .0 .0 1598.0 .0 .0 .0 1384.30
.00 .00 4.42 .00 .000 .035 .000 .000 1378.80 52.07

•001999 O• O. o. 0 0 6 .00 447.93 500.00

I
*SECHO 1200.000

I CHIMP CLSTA= 210.00 CELeH= 1379.97 BW= 40.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 24.5SQ-FT VEXR= .OK*CU-YD VEXT= .OK*CU-YD

I 3280 CROSS SECTION 1200.00 EXTENDED .89 FEET

1200.000 5.84 1385.10 .00 .00 1385.43 .33 .11 .01 1389.00

I 7071.0 .0 7071.0 .0 .0 1525.0 .0 1.8 .5 1384.22
.00 .00 4.64 .00 .000 .035 .000 .000 1379.26 48.61

•002361 50• 50. 50. 1 0 0 .00 451.39 500.00

I *SECHO 1300.000
CHIMP CLSTA= 169.50 CELCH= 1380.16 BW= 40.00 STCHL= .00 STCHR= 500.00

I EXCAVATION DATA
AEX= 54.8SQ-FT VEXR= .IK*CU-YD VEXT= .2K*CU-YD

I 1300.000 5.15 1385.31 .00 .00 1385.73 .43 .27 .03 1388.70
7071.0 .0 7071.0 .0 .0 1350.0 .0 5.1 1.5 1387.80

.01 .00 5.24 .00 .000 .035 .000 .000 1380.16 44.29

I
.003166 100. 100. 100. 1 0 0 .00 415.41 459.71

I
I
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SECNO DEPTH CWSEL CRIWS WSELK EG HV BL OLOSS L-BABK ELEV
Q QLOB QCH QROB ALOB ACH !ROB VOL TWA R-BAHK ELEV
TIME VLOB VCH VROB XHL mCB XllR liTH ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

*SECNO 1500.000
CHIMP CLSTA= 134.00 CELCH= 1380.51 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 204.00 CELCH= 1382.21 BW= 200.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 351.6SQ-FT VEXR= 1.5K*CU-YD VEXT= 1.7K*CU-YD

1500.000 5.39 1385.90 .00 .00 1386.53 .63 .74 .06 1389.40
7071.0 .0 7071.0 .0 .0 1110.3 .0 10.7 3.2 1389.19

.02 .00 6.37 .00 .000 .035 .000 .000 1380.51 74.47
•004339 200• 200. 200. 2 0 0 .00 322.23 396.70

*SECNO 1800.000
CHIMP CLSTA= 130.50 CELCH= 1381.03 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 200.50 CELCH= 1383.49 BW= 150.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
!EX= 596.2SQ-FT VEXR= 5.3K*CU-YD VEXT= 6.9K*CU-YD

1800.000 6.34 1387.38 .00 .00 1388.14 .77 1.57 .04 1390.80
7071.0 .0 7071.0 .0 .0 1006.2 .0 18.0 5.5 1389.59

.03 .00 7.03 .00 .000 .035 .000 .000 1381.03 79.06
•006430 300• 300. 300. 3 0 0 .00 338.05 417.10

*SECNO 2100.000
CHIMP CLSTA= 127.50 CELCH= 1381.55 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 197.50 CELCH= 1384.55 BW= 150.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
!EX= 647.3SQ-FT VEXR= 6.9K*CU-YD VEXT= 13.9K*CU-YD

2100.000 7.47 1389.02 .00 .00 1389.51 .49 1.34 .03 1391.90
7071.0 .0 7071.0 .0 .0 1256.1 .0 25.8 7.9 1391.48

.04 .00 5.63 .00 .000 .035 .000 .000 1381.55 70.45
•003288 300. 300• 300. 2 0 0 .00 355.87 426.32

*SECNO 2400.000
CHIMP CLSTA= 124.50 CELeB= 1382.07 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 194.50 CELCH= 1385.07 BW= 150.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 659.2SQ-FT VEXR= 7.3K*CU-YD VEXT= 21.1K*CU-YD

2400.000 7.89 1389.96 .00 .00 1390.35 .39 .83 .01 1392.50
7071.0 .0 7071.0 .0 .0 1402.8 .0 35.0 10.4 1392.00

.06 .00 5.04 .00 .000 .035 .000 .000 1382.07 67.24
•002382 300. 300• 300. 3 0 0 .00 368.22 435.46
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV, Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XHCH XHR 1m{ ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe lCOHT CORAR TOPWID ENDST

I *SECNO 2700.000
CHIMP CLSTA= 125.50 CELCH= 1382.59 BW= 40.00 STCHL= .00 STeHR= 500.00

II CHIMP CLSTA= 195.50 CELCH= 1385.09 BW= 150.00 STCHL= .00 STeHR= 500.00
EXCAVATION DATA
AEX= 580.2SQ-FT VEXR= 6.9K*CU-YD VEXT= 28.0K*CU-YD

I 2700.000 8.05 1390.64 .00 .00 1390.98 .34 .62 .01 1393.30
7071.0 .0 7071.0 .0 .0 1514.8 .0 45.0 12.9 1392.69

I
.08 .00 4.67 .00 .000 .035 .000 .000 1382.59 67.46

.001810 300. 300. 300. 2 0 0 .00 363.16 430.62

I *SECNO 2900.000
CHIMP CLSTA= 127.00 CELCH= 1382.93 BW= 40.00 STCHL= .00 STeHR= 500.00
CHIMP CLSTA= 197.00 CELCH= 1385.93 BW= 150.00 STCHL= .00 STeHR= 500.00

I
EXCAVATION DATA
AEX= 453.3SQ-FT VEXR= 3.8K*CU-YD VEXT= 31.8K*CU-YD

2900.000 8.09 1391.02 .00 .00 1391.30 .28 .31 .01 1393.60

I 6874.0 .0 6874.0 .0 .0 1631.3 .0 52.2 14.6 1393.34
.09 .00 4.21 .00 .000 .035 .000 .000 1382.93 68.41

•001366 200• 200. 200. 2 0 0 .00 369.20 437.61

I
*SECNO 3000.000

I
CHIMP CLSTA= 128.00 CELCH= 1383.11 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 198.00 CELCH= 1386.11 BW= 150.00 STCHL= .00 STeHR= SOO.OO
EXCAVATION DATA
AEX= 446.9SQ-FT VEXR= 1.7K*CU-YD VEXT= 33.5K*CU-YD

I 3000.000 8.05 1391.16 .00 .00 1391.44 .28 .14 .00 1393.50
6874.0 .0 6874.0 .0 .0 1625.2 .0 56.0 15.4 1394.13

I .10 .00 4.23 .00 .000 .035 .000 .000 1383.11 67.01
.001388 100. 100. 100. 2 0 0 .00 370.13 437.14

I *SECNO 3300.000
CHIMP CLSTA= 131.00 CELCH= 1383.62 BW= 40.00 STCHL= .00 STeHR= 500.00
CHIMP CLSTA= 201.00 CELCH= 1386.62 BW= 150.00 STCHL= .00 STeHR= 500.00

I EXCAVATION DATA
AEX= 508.4SQ-FT VEXR= 5.3K*CU-YD VEXT= 38.8K*CU-YD

I
3300.000 7.97 1391.59 .00 .00 1391.90 .31 .46 .01 1394.30

6874.0 .0 6874.0 .0 .0 1528.5 .0 66.8 17.9 1394.93
.12 .00 4.50 .00 .000 .035 .000 .000 1383.62 70.29

.001670 300. 300. 300. 1 0 0 .00 364.82 435.12

I
I



07AUG95 18:28:59 PAGE 11

SECKO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICOUT COW TOPWID ENDST

*SECNO 3600.000
CHIMP CLSTA= 131.50 CELCH= 1384.15 BW= 40.00 STCHL= .00 STCBR= 500.00
CHIMP CLSTA= 201.50 CELCH= 1387.15 BW= 150.00 STCHL= .00 STCBR= 500.00
EXCAVATION DATA
AEX= 522.2SQ-FT VEXR= 5.8K*CU-YD VEXT= 44.6K*CU-YD

3600.000 7.95 1392.10 .00 .00 1392.45 .34 .53 .01 1395.20
6874.0 .0 6874.0 .0 .0 1459.9 .0 77.3 20.4 1394.20

.13 .00 4.71 .00 .000 .035 .000 .000 1384.15 79.44
•001844 304. 305• 298. 2 0 0 .00 350.13 429.57

*SECNO 3900.000
CHIMP CLSTA= 204.50 CELCH= 1384.71 BW= 47.00 STCHL= .00 STCBR= 500.00
CHIMP CLSTA= 282.00 CELCH= 1387.71 BW= 94.00 STCHL= .00 STCBR= 500.00
EXCAVATION DATA
!EX= 577.6SQ-FT VEXR= 6.5K*CU-YD VEXT= 5l.lK*CU-YD

3900.000 8.01 1392.72 .00 .00 1393.09 .37 .63 .01 1395.60
6874.0 .0 6874.0 .0 .0 1406.6 .0 87.8 23.0 1394.01

.15 .00 4.89 .00 .000 .035 .000 .000 1384.71 78.36
.002116 307. 320. 295. 2 0 0 .00 353.94 432.30

*SECKO 4000.000
CHIMP CLSTA= 232.50 CELCH= 1384.89 BW= 60.00 STCHL= .00 STCBR= 500.00
CHIMP CLSTA= 310.00 CELCH= 1387.89 BW= 80.00 STCHL= .00 STCBR= 500.00
EXCAVATION DATA
!EX= 593.3SQ-FT VEXR= 2.2K*CU-YD VEXT= 53.4K*CU-YD

4000.000 8.05 1392.94 .00 .00 1393.30 .37 .22 .00 1394.20
6874.0 .0 6874.0 .0 .0 1416.3 .0 91.1 23.9 1395.80

.16 .00 4.85 .00 .000 .035 .000 .000 1384.89 67.97
•002105 98. 102• 102. 2 0 0 .00 358.67 426.63

*SECKO 4100.000
CHIMP CLSTA= 247.50 CELCH= 1385.06 BW= 72.00 STCHL= .00 STCBR= 500.00
CHIMP CLSTA= 321.00 CELCH= 1388.06 BW= 62.00 STCHL= .00 STCBR= 500.00
EXCAVATION DATA
AEX= 684.8SQ-FT VEXR= 2.4K*CU-YD VEXT= 55.7K*CU-YD

4100.000 8.06 1393.12 .00 .00 1393.55 .42 .22 .02 1394.40
6874.0 .0 6874.0 .0 .0 1315.8 .0 94.3 24.7 1395.63

.16 .00 5.22 .00 .000 .035 .000 .000 1385.06 99.21
•002395 102. 100. 98• 2 0 0 .00 328.58 427.79
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ELCHO ELCHD
1385.44 1385.22

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

SCL
4

500.00

500.00

OLOSS
TWA
ELMIN
TOPWID

CHRT
11

.65 100000.00
25.1 100000.00

1385.22 212.00
76.00 288.00

76.000

.29
96.2
.000
.00

I

HL
VOL
WTN
CORAR

CULVLN
66.00

.00 STCHR=

.00 STCHR=

1.72
.0

.000
o

HV
AROB
XNR
lCONT

SPAN
12.00

6043.

58.1K*CU-YD

60.0K*CU-YD

1 TARGET=

EG
ACH
XNCH
IOC

RISE
8.00

VEIT=

76.00 STCHL=

76.00 STCHL=

WSELK
ALOB
XNL
ITRIAL

RDLER
.00

288.0 TYPE=

2.3K*CO-YD

CRINS
QROB
VROB
XLOBR

1385.22 BW=

COFQ
2.63

212.0

.500

CWSEL
QCH
VCH
XLCH

ENTLe
.30

18:28:59

DEPTH
QLOB
VLOB
XLOBL

CONV
.013

SECNO
Q
TIME
SLOPE

07AUG95

CCHV= .300 CEHV=
*SECNO 4187.000
CHIMP CLSTA= 250.00 CELCH=
EXCAVATION DATA
AEX= 768.2SQ-FT VEXR=

I
I
I
I
I
I 3301 HV CHANGED MORE THAN HVINS

I 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .59

I 3470 ENCROACHMENT STATIONS=

I
. 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

DOWNSTREAM FACE OF 36TH STREET CULVERT
6-12'x8' CONCRETE BOX CULVERT

I ROADWAY OVERFLOW OCCURS DORING THE 100-YEAR EVENT
4187.000 7.54 1392.76 .00 .00 1394.49

6043.0 .0 6043.0 .0 .0 573.7

1
- .17 .00 10.53 .00 .000 .035

.005292 88. 87. 85. 2 0

I SPECIAL CULVERT

I SC C~O

I
,CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES

SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED

*SECNO 4253.000,I CHIMP CLSTA= 250.00 CELCH= 1385.42 BW=
EXCAVATION DATA
AEX= 799.7SQ-FT VEXR= 1.9K*CO-YD VEXT=

I 5155, 20 TRIALS OF QWEIR NOT ENOUGH; POSSIBLY INVALID
. FINAL QWEIR +QCULV = 5940. DOES NOT EQUAL ACTUAL Q=

I SPECIAL CULVERT OUTLET CONTROL +WEIR FLOW EG = 1394.57

I
I
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BABK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BAm< ELEV
TIME VLOB VCH VROB XNL XHCH XNR WTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT COW TOPWID ENDST

SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN
1395.04 1395.42 •09 603• 5337. 10.854 576.0 1394.00 432.

3470 ENCROACHMENT STATIONS= 212.0 288.0' TYPE= 1 TARGET= 76.000

.09 .00 OO0.00סס1

97.0 25.2 100000.00
.000 1385.42 212.00
.00 76.00 288.00

1.83
.0

.000
o

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELL£!= 100000.00 ELREA= 100000.00

UPSTREAM FACE OF 36TH STREET CULVERT
6-12'x8' CONCRETE BOX CULVERT
ROADWAY OVERFLOW OCCURS DORING THE 100-YEAR EVERT

4253.000 7.33 1392.75 .00 .00 1394.57
6043.0 .0 6043.0 .0 .0 556.8

.17 .00 10.85 .00 .000 .025
.002964 68. 66. 64. 4 0

*SECI{O 4400.000
CHIMP CLSTA= 250.00 CELCH= 1385.86 BW= 58.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 216.00 CELCH= 1385.86 BW= 44.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 846.1SQ-FT VEXR= 4.5K*CU-YD VEXT= 64.5K*CU-YD

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52

4400.000 9.12 1394.98 .00 .00 1395.30 .32 .27 .45 1395.80
6043.0 .0 6043.0 .0 .0 1336.3 .0 100.2 26.0 1395.08

.18 .00 4.52 .00 .000 .025 .000 .000 1385.86 70.13
•001280 145. 147• 150. 4 0 0 .00 428.96 499.08

CCHV= .100 CEHV= .300
*SECNO 4500.000
CHIMP CLSTA= 250.00 CELCH= 1386.17 BW=
CHIMP CLSTA= 194.00 CELCH= 1386.17 BW=

50.00 STCHL=
62.00 STCHL=

.00 STCHR= 500.00

.00 STeHR= 500.00
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SECHO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BAllK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICOHT COW TOPWID ENDST

EXCAVATION DATA
!EX= 1074.0SQ-FT VEXR= 3.6K*CU-YD VEIT= 68.0K*CU-YD

3265 DIVIDED FLOW

3280 CROSS SECTION 4500.00 EXTENDED .29 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.46

4500.000 8.90 1395.07 .00 .00 1395.39 .32 .08 .00 1396.20
6043.0 .0 6043.0 .0 .0 1328.7 .0 103.3 26.8 1394.78

.18 .00 4.55 .00 .000 .025 .000 .000 1386.17 78.94
.000600 97. 100. 103. 2 0 0 .00 238.12 500.00

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .25

DOWNSTREAM FACE OF SWEETWATER AVENUE CULVERT
EXISTING 4-10'x8' CBC PLUS AN ADDED 1-10'X8' CBC

4574.000 8.28 1394.68 .00 .00 1395.65
3340.0 .0 3340.0 .0 .0 422.5

.19 .00 7.91 .00 .000 .035
.003010 74. 74. 74. 2 0

3495 OVERBANK AREA ASStlHED NON-EFFECTIVE, ELLEA=

500.00

51.000

.07 .19 100000.00
104.8 27.0 100000.00

.000 1386.40 224.00
.00 51.00 275.00

100000.00

.00 STCHR=

.97
.0

.000
o

70.8K*CU-YD

1 TARGET=

100000.00 ELREA=

VEXT=

54.00 STCHL=

275.0 TYPE=

2.8K*CU-YD

1386.40 BW=

224.0

VEXR=

250.00 CELCH=

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS=

I
I
I
I
I
I
I
I
III *SECHO 4574.000

CHIMP CLSTA=
.,-. EXCAVATION DATA

AEX= 966.9SQ-FT

I
I
I
I
I
I
I
I
I
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SECNO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK EG
ALOB ACH
XNL XNCH
ITRIAL IDe

HV
AROB
XNR
ICONT

HL
VOL
WTll
CORAR

OLOSS
TWA
ELMIN
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

SPECIAL CULVERT

SC COHO
5

CUHV ENTLC COFQ RDLEN RISE
.013 .20 2.63 400.00 8.00

SPAN CULVLN eHRT
10.00 74.00 11

SCL ELCHO ELCHD
4 1387.69 1387.55

CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES
SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED

*SECHO 4648.000
CHIMP CLSTA= 250.00 CELCH= 1387.69 BW= 50.00 STCHL= .00 STeHR= 500.00
EXCAVATION DATA
AEX= 550.1SQ-FT VEXR= 2.1K*CU-YD VEXT= 72.9K*CU-YD

SPECIAL CULVERT OUTLET CONTROL
EGIC = 1395.892 EGOC = 1396.438 PewSE= 1394.681 ELTRD= 1398.000

SPECIAL CULVERT

EGIC EGOC
1395.89 1396.44

H4 QWEIR QCULV
•79 O. 3340.

VCH ACULV ELTRD WEIRLN
8.628 400.0 1398.00 O•

3470 ENCROACHMENT STATIONS= 224.0 275.0 TYPE= 1 TARGET= 51.000

1.16 .79 .00 100000.00
.0 105.4 27.1 100000.00

.000 .000 1387.69 224.00
o .00 51.00 275.00

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

UPSTREAM FACE OF SWEETliATER AVENUE CULVERT
EXISTING 4-10'x8' CBC PLUS AN ADDED 1-10'X8' CBC

4648.000 7.59 1395.28 .00 .00 1396.44
3340.0 .0 3340.0 .0 .0 387.1

.19 .00 8.63 .00 .000 .035
.003901 68. 74. 76. 3 0

*SECHO 4800.000
CHIMP CLSTA= 249.00 CELCH= 1388.11 BW= 50.00 STCHL= .00 STeHR= 500.00
EXCAVATION DATA
AEX= 450.7SQ-FT VEXR= 2.8K*CU-YD VEXT= 75.7K*CU-YD

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.69



3470 ENCROACHMENT STATIONS= 122.5 252.5 TYPE= 1 TARGET= 130.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

5300.000 7.63 1397.13 .00 .00 1397.52 .39 .42 .02 100000.00
3227.0 .0 3227.0 .0 .0 642.0 .0 115.4 28.9 100000.00

.23 .00 5.03 .00 .000 .035 .000 .000 1389.50 131.96
.001565 310. 306. 293. 0 0 0 .00 120.54 252.50

3470 ENCROACHMENT STATIONS= 160.0 296.0 TYPE= 1 TARGET= 136.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

5000.000 8.10 1396.76 .00 .00 1397.09 .32 .25 .00 100000.00
3227.0 .0 3227.0 .0 .0 705.6 .0 110.6 28.0 100000.00

.21 .00 4.57 .00 .000 .035 .000 .000 1388.66 170.59
.001197 204. 202. 184. 2 0 0 .00 125.41 296.00

3470 ENCROACHMENT STATIONS= 175.0 323.0 TYPE= 1 TARGET= 148.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

4800.000 8.40 1396.51 .00 .00 1396.84 .32 .32 .08 100000.00
3227.0 .0 3227.0 .0 .0 706.3 .0 107.4 27.4 100000.00

.20 .00 4.57 .00 .000 .035 .000 .000 1388.11 190.37
.001273 155. 152. 150. 3 0 0 .00 132.62 323.00

*SECNO 5300.000
CHIMP CLSTA= 187.50 CELCH=
EXCAVATION DATA
AEX= 447.8SQ-FT VEXR=

PAGE 16

L-BAHK ELEV
R-BAHK ELEV
SSTA
ENDST

500.00

500.00

OLOSS
TlVA
ELMIN
TOPIVID

EG HV HL
ACH AROB VOL
XNCH XNR IVTN
IDC lOONT OORAR

VEXT= 79.3K*CU-YD

50.00 STCHL= .00 STeHR=

VEXT= 84.7K*CU-YD

50.00 STCHL= .00 STeHR=

3.6K*CU-YD

5.4K*CU-YD

CRIIVS IVSELK
QROB ALOB
VROB XNL
XLOBR ITRIAL

1388.66 BIV=

1389.50 BIV=

.300

CWSEL
QCH
VCR
XLCH

18:28:59

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

07AUG95
I
I
I
I
I
I
I

CCHV= .100 CEHV=

I
*SECHO 5000.000
CHIMP CLSTA= 228.00 CELCH=
EXCAVATION DATA
AEX= 502.9SQ-FT VEXR=

I
I
I
I
I
I
I
I
I
I
I
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SECKO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDe

HV
!ROB
XHR
ICONT

HL
VOL
WTN
cow

01055
TWA
ELKIN
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
END5T

*SECNO 5400.000
CHIMP CLSTA= 179.50 CELCH= 1389.77 BW= 50.00 STCHL= .00 STCBR= SOO.OO
EXCAVATION DATA
AEX= 470.3SQ-FT VEXR= 1.7K*CU-YD VEXT= 86.4K*CU-YD

3470 ENCROACBHENT STATIONS= 111.5 247.5 TYPE= 1 TARGET= 136.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

5400.000 7.50 1397.27 .00 .00 1397.71 .44 .17 .02 100000.00
3227.0 .0 3227.0 .0 .0 603.4 .0 116.8 29.2 100000.00

.23 .00 5.35 .00 .000 .035 .000 .000 1389.77 117.27
.001822 102. 102. 98. 0 0 0 .00 117.24 234.50

*SECHO 5700.000
CHIMP CLSTA= 172.00 CELCH= 1390.61 BW= 50.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 480.0SQ-FT VEXR= 5.4K*CU-YD VEXT= 91.8K*CU-YD

3470 ENCROACHMENT STATIONS= 107.0 237.0 TYPE= 1 TARGET= 130.000

3495 OVERBANK AREA ASSUMED HOH-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

5700.000 7.23 1397.84 .00 .00 1398.33 .49 .60 .01 100000.00
3227.0 .0 3227.0 .0 .0 576.9 .0 121.0 30.0 100000.00

.25 .00 5.59 .00 .000 .035 .000 .000 1390.61 118.08
•002137 305. 306• 295. 2 0 0 .00 118.17 236.25

*SECNO 6000.000
CHIMP CLSTA= 174.00 CELCH= 1391.44 BW= 50.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
!EX= 631.7SQ-FT VEXR= 6.3K*CU-YD VEXT= 98.1K*CU-YD

3470 ENCROACHMENT STATIONS= 110.0 238.0 TYPE= 1 TARGET= 128.000

3495 OVERBANK AREA ASSUMED HON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

6000.000 7.06 1398.50 .00 .00 1399.01 .50 .68 .01 100000.00
3227.0 .0 3227.0 .0 .0 567.1 .0 125.0 30.8 100000.00

.26 .00 5.69 .00 .000 .035 .000 .000 1391.44 120.74
•002266 290• 307. 310. 2 0 0 .00 117.26 238.00



3495 OVERBANK AREA ASSUMED HON-EFFECTIVE, ELLEA= 1401.80 ELREA=

6500.000 6.79 1399.61 .00 .00 1400.05 .43
2794.0 .0 2794.0 .0 .0 529.9 .0

.29 .00 S.27 .00 .000 .035 .000
•002603 305• 306. 295. 1 0 0

INDIAN BEND WASH CONFLUENCE AND EMILE ZOLA CHANNEL
6200.000 7.02 1399.01 .00 .00 1399.41

2794.0 .0 2794.0 .0 .0 547.9
.27 .00 5.10 .00 .000 .035

.001652 203. 203. 197. 2 0

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA=

3470 ENCROACHMENT STATIONS=

PAGE 18

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

SOO.OO

500.00

500.00

OLOSS
TWA
ELMIH
TOPWID

309.999

310.999

302.999

.39 .01 1400.90
127.6 31.4 100000.00
.000 1391.99 110.93
.00 106.15 217.07

.63 .01 1401.80
131.4 32.2 100000.00
.000 1392.83 110.39
.00 137.82 275.33

HL
VOL
WTH
COW

100000.00

100000.00

.00 STCHR=

.00 STCHR=

.00 STCHR=

.40
.0

.000
o

HV
ARaB
XNR
ICOH'r

102.6K*CU-YD

110.0K*CU-YD

llS.SK*CU-YD

1 TARGET=

1 TARGET=

1 TARGET=

1400.90 ELRE!=

EG
ACH
XNCH
IDe

VEXT=

50.00 STCHL=

VEXT=

50.00 STCHL=

VEXT=

50.00 STCHL=

WSELK
!LOB
XHL
ITRIAL

310.0 TYPE=

311.0 TYPE=

303.0 TYPE=

4.5K*CU-YD

.0

7.4K*CU-YD

.0

5.5K*CU-YD

.0

CRIWS
QROB
VROB
XLOBR

1391.99 BW=

1392.83 BW=

1393.38 BW=

VEXR=

CWSEL
QCB
VCH
XLCH

VEXR=

VEXR=

164.00 CELCH=

162.50 CELCH=

180.00 CELCH=

18:28:59

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

07AUG95

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=

3470 ENCROACHMENT STATIONS=

*SECNO 6500.000
CHIMP CLSTA=
EXCAVATION DATA
!EX= 734.5SQ-FT

*SECNO 6700.000
CHIMP CLSTA=
EXCAVATION DATA
!EX= 745.6SQ-FT

I
I
I
III *SECNO 6200.000

CHIMP CLSTA=

I EXCAVATION DATA
AEX= 567.2SQ-FT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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SECNO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDe

HV
AROB
XHR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWID

L-BADK ELEV
R-BAHK ELEV
SSTA
EHDST

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1402.20 ELREA= 100000.00

6700.000 6.67 1400.05 .00 .00 1400.52 .46 .46 .01 1402.20
2794.0 .0 2794.0 .0 .0 511.2 .0 133.8 32.8 100000.00

.30 .00 5.47 .00 .000 .035 .000 .000 1393.38 128.33
•002009 200• 202. 200. 1 0 0 .00 103.34 231.67

*SECNO 7000.000
CHIMP CLSTA= 233.00 CELCH= 1394.21 BW= 50.00 STCHL= .00 STCBR= 500.00
EXCAVATION DATA
AEX= 687.1SQ-FT VEXR= 8.1K*CU-YD VEXT= 123.6K*CU-YD

3470 ENCROACHMENT STATIONS= .0 299.0 TYPE= 1 TARGET= 298.999

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1403.30 ELREA= 100000.00

7000.000 6.46 1400.67 .00 .00 1401.18 .50 .65 .01 1403.30
2794.0 .0 2794.0 .0 .0 490.0 .0 137.3 33.5 100000.00

.31 .00 5.70 .00 .000 .035 .000 .000 1394.21 182.16
•002262 300. 304• 300. 2 0 0 .00 101.69 283.84

*SECNO 7400.000
CHIMP CLSTA= 265.00 CELCH= 1395.30 BW= 50.00 STCHL= .00 STCBR= 500.00
EXCAVATION DATA
AEX= 700.7SQ-FT VEXR= 10.4K*CU-YD VEXT= 134.0K*CU-YD

3470 ENCROACHMENT STATIONS= .0 295.0 TYPE= 1 TARGET= 294.999

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1404.40 ELREA= 100000.00

7400.000 6.28 1401.58 .00 .00 1402.27 .68 1.04 .05 1404.40
2794.0 .0 2794.0 .0 .0 421.4 .0 141.5 34.3 100000.00

.33 .00 6.63 .00 .000 .035 .000 .000 1395.30 214.87
•002935 400. 404• 400~ 2 0 0 .00 80.13 295.00

*SECNO 7500.000
CHIMP CLSTA= 265.00 CELCH= 1395.57 BW= 57.00 STCHL= .00 STCBR= 500.00



3302 WARNING: CONVEYAHCE CHARGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .57

CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES
SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED

3470 ENCROACHMENT STATIONS= 241.0 289.0 TYPE= 1 TARGET=

3495 OVERBABK AREA ASSUMED NON-EFFECTIVE, ELL£!= 100000.00 ELREA=

7555.000 6.39 1402.11 .00 .00 1402.70 .58
1883.0 .0 1883.0 .0 .0 306.9 .0

.34 .00 6.14 .00 .000 .035 .000
•002411 55. 55• 55. 2 0 0

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELL£!= 1404.90 ELREA=

7500.000 6.51 1402.08 .00 .00 1402.51 .43
2794.0 .0 2794.0 .0 .0 529.4 .0

.34 .00 5.28 .00 .000 .035 .000
.001747 100. 100. 100. 2 0 0

PAGE 20

ELCHO ELCHD
1397.03 1395.72

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

SCL
4

500.00

500.00

OLOSS
TWA
ELKIN
TOPWID

CHRT
11

48.000

309.999

.22 .03 1404.90
142.6 34.5 100000.00

.000 1395.57 210.45
.00 99.55 310.00

.11 .08 100000.00
143.1 34.6 100000.00
.000 1395.72 241.00
.00 48.00 289.00

HL
VOL
WTN
COW

CULVLN
484.00

100000.00

100000.00

.00 STCHR=

.00 STCHR=

HV
AROB
XNR
ICONT

SPAN
12.00

138.3K*CU-YD

136.7K*CU-YD

151.6K*CU-YD

1 TARGET=

EG
ACH
XNCH
IDe

RISE
6.00

VEXT=

VEXT=

65.00 STCHL=

VEXT=

50.00 STCHL=

WSELK
ALOB
XNL
ITRIAL

310.0 TYPE=

RDLEN
150.00

2.7K*CU-YD

1.6K*CU-YD

.0

13.4K*CU-YD

CRIWS
QROB
VROB
XLOBR

1395.72 BW=

COFQ
2.63

1397.03 BW=

.500

VEXR=

eiSEL
QCH
VCR
XLCH

ENTLe
.30

18:28:59

DEPTH
QLOB
VLOB
XLOBL

COO
.013

SECNO
Q
TIME
SLOPE

07AUG95

3470 ENCROACHMENT STATIONS=

CCHV= .300 CEHV=
*SECNO 7555.000
CHIMP CLSTA= 265.00 CELCH=
EXCAVATION DATA
AEX= 776.2SQ-FT VEXR=

sc CUNO
4

SPECIAL CULVERT

*SECHO 8000.000 ..
CHIMP CLSTA= 250.00 CELCH=
EXCAVATION DATA
AEX= 714.0SQ-FT VEXR=

I
I
I
I EXCAVATION DATA

AEX= 771.8SQ-FT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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PAGE 21

SECNO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK EG
ALOB ACH
XNL XNCH
ITRIAL IDC

HV
!ROB
XHR
ICONT

HL
VOL
\¥TN
CORAR

OLOSS
TWA
ELKIN
TOPWID

L-BW ELEV
R-BANK ELEV
SSTA
ENDST

SPECIAL CULVERT OUTLET CONTROL
EGIC = 1402.781 EGOC = 1403.605 PCWSE= 1402.114 ELTRD= 1408.000

SPECIAL CULVERT

EGIC EGOC
1402.78 1403.61

H4 QWEIR QCULV
•91 O. 1883.

VCH ACULV ELTRD WEIRLN
6.666 288.0 1408.00 O•

3470 ENCROACHMENT STATIONS= 226.0 274.0 TYPE= 1 TARGET= 48.000

3495 OVERBW AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

8000.000 5.89 1402.92 .00 .00 1403.61 .69 .91 .00 100000.00
1883.0 .0 1883.0 .0 .0 282.5 .0 146.4 35.2 100000.00

.36 .00 6.67 .00 .000 .035 .000 .000 1397.03 226.00
.003108 445. 484. 445. 3 0 0 .00 48.00 274.00

*SECNO 8100.000
CHIMP CLSTA= 250.00 CELCH= 1398.82 BW= 50.00 STCHL= .00 STeHR= 500.00
EXCAVATION DATA
AEX= 598.1SQ-FT VEXR= 2.4K*CU-YD VEXT= 154.1K*CU-YD

8100.000 4.61 1403.43 .00 .00 1403.98 .55 .33 .04 1409.10
1883.0 .0 1883.0 .0 .0 315.8 .0 147.1 35.3 1409.02

.36 .00 5.96 .00 .000 .035 .000 .000 1398.82 206.54
•003591 100• 100. 100. 2 0 0 .00 86.91 293.46

CCHV= .100 CEHV= .300
*SECNO 8300.000
CHIMP CLSTA= 250.00 CELCH= 1406.04 BW= 50.00 STCHL= .00 STeHR= 500.00
EXCAVATION DATA
AEX= 35.4SQ-FT VEXR= 2.3K*CU-YD VEXT= 156.4K*CU-YD

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUH SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

8300.000 2.47 1408.51 1408.51 .00 1409.04 .53 1.38 .00 1409.80
1883.0 .0 1883.0 .0 .0 321.7 .0 148.6 36.2 1409.95

.37 .00 5.85 .00 .000 .035 .000 .000 1406.04 79.48
•018380 200. 200• 200. 20 11 0 .00 313.42 392.90

I - --~----- -- - --- -- -- - - ------- --- ----
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PROFILE FOR STREAM ALL FLOWS OBTAINED FROM

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-cRITICAL W.S.,L-LEFT BADK,R-RIGRT BARK,N-LOWER END STA

ELEVATION 1379. 1384. 1389. 1394. 1399. 1404. 1409. 1414. 1419. 1424.
SECNO CUMDIS

1150.00 O. I .RWE L
20. I .RWE L
40. eI .R E L

1200.00 60. eI .R E L
80. eI .RE L

100. e I · ER L
120. CI WER L
140. CI · WE R L

1300.00 160. e I · WE RL
180. e I · WE RL
200. e I · WE RL
220. e I · WE RL
240. e I · WE RL
260. e I · WE RL
280. e I · WE RL
300. e I · WE RL
320. e I · WE RL
340. e I · WE .L

1500.00 360. e I · WE .L
380. e I · WE .L
400. e I WE .RL
420. e I WE .RL
440. e I WE .RL
460. e I WE .RL
480. e I WE .RL
500. e I WE .R L
520. e I WE .R L
540. e I WE .R L
560. e I WE .R L
580. e I WE .R L
600. e I WE .R L
620. e I WE.R L
640. e I WE • RL

1800.00 660. e I WE. RL
680. e I WE. RL
700. e I WE. RL
720. e I WE. RL
740. e I WE. RL
760. e I WE RL
780. e I WE RL
800. e I WE RL
820. e I WE RL
840. e I WE RL
860. C I W.E RL
880. e I WE RL ·900. e I WE RL ·920. e I WE RL ·940. e I WE RL ·



________________1- _ _

2100.00 960. e I WE RL
980. e I .WE RL ·1000. e I .WE RL ·1020. e I .WE L

1040. C I .WE RL ·1060. C I .WE RL ·1080. e I .WE RL ·1100. e I .WE RL ·1120. e I · .WE RL ·
1140. e I • E RL ·
1160. e I • WE RL ·
1180. e I • WE RL ·1200. e I • WE RL ·1220. e I • WE RL ·1240. e I • WE RL ·2400.00 1260. e I · • WE RL ·1280. e I · • WE RL•
1300. e I · · E RL •
1320. e I · · E RL.
1340. e I · · E RL.
1360. C I · · WE RL.
1380. e I · · WE RL.
1400. C I · · WE RL •
1420. e I · · WE RL.
1440. C I · · WE RL.
1460. C I · · WE RL.
1480. C I · · WE RL.
1500. e I · · WE RL.
1520. e I · · WE RL.
1540. C I . · E RL.

2700.00 1560. C I . · E RL.
1580. C I . E RL.
1600. C I • · E RL.
1620. C I • · WE RL.
1640. C I . · WE RL.
1660. C I . · WE RL.
1680. C I . · WE L.
1700. C I . · WE L.
1720. C I . · WE L.
1740. C I . · WE RL

2900.00 1760. C I . · WE RL
1780. C I . · WE RL
1800. C I . E ML
1820. C I . E LR
1840. C r. E LR

3000.00 1860. C r. E L.R
1880. C r. E LR
1900. C r. E LR
1920. C r. E LR
1940. C 1. WE LR
1960. C r. WE LR
1980. C 1. WE LR
2000. C r. WE LR
2020. C 1. WE LR
2040. C 1. WE LR
2060. C 1. WE LR
2080. C r. WE .LR
2100. C 1. WE .LR
2120. C I WE .LR
2140. C I E .LR



I 3300.00 2160. C I E .LR
2180. C I E .LR

I 2200. C I E .LR
2220. C I E .LR
2240. C I E .LR

I
2260. C I WE .Nt
2280. C I WE .Nt
2300. C I WE .Nt
2320. C I WE .RL

I 2340. C I WE .RL
2360. C I WE .RL
2380. C I WE .RL

I 2400. C I WE .RL
2420. C .1 WE .R L
2440. C .1 E .R L

I
3600.00 2460. C .1 E .R L

2480. C .1 E .R L
2500. C .1 E .R L
2520. C .1 WE .R L

I 2540. C .1 WE .R L
2560. C .1 WE .R L
2580. C .1 WE .R L

I 2600. C .1 WE .R L
2620. C .1 WE .R L
2640. C .1 WE .R L

I
2660. C .1 WE .R L
2680. C .1 WE .R L
2700. C · I E .R L
2720. C · I ER L

I 2740. C · I ER L
2760. C · I ER L

3900.00 2780. C · I WER L

I 2800. C · I WEHR L
2820. C · I WE.MRL
2840. C · I WE.MLR

I
2860. C · I WE.L R

4000.00 2880. C · I WE.L R
2900. C · I WE.L R
2920. C · I WE.L R

'I 2940. c · I WE.L R
2960. C · I E.L R

4100.00 2980. C · I WEL R

I
3000. C · I WEM L
3020. C · I WEM L
3040. C · I W.E M L
3060. C · I W.E M L

I 4187.00 3080. C · I W.E M L
3100. C · I W.E M L
3120. C · I W.E M L

I 4253.00 3140. C · I W• E M L
3160. C · I W. E M L
3180. C · I W. EM L

I
3200. C · I WE M L
3220. C · I WE M L
3240. C · I .W E L
3260. C · I • WE L

I 4400.00 3280. C · I • WEL
3300. C · I • WEL
3320. C · I • WEL

I
3340. C · I • WEL
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3360. C I • RE L
4500.00 3380. C I • RE L

3400. C I • WE L
3420. C I • WE L
3440. C I • WE L

4574.00 3460. C I • Ii E L
3480. C I • WE L
3500. C I · • WME L
3520. C I · WME L

4648.00 3540. C I . WME L
3560. C I . WME L
3580. C I . WE L
3600. C I . WME L
3620. C I . WME · L
3640. C I . WE · L
3660. C I . WE · L

4800.00 3680. C I. WE L
3700. C I. WE L
3720. C I. E L
3740. C I. E L
3760. C I. E · L
3780. C I. BM · L
3800. C I. BM · L
3820. C I. BM · L
3840. C I. BM · L
3860. e I WBM • L

5000.00 3880. e I WBM • L
3900. C I WBM • L
3920. e I WBM • L
3940. e I WEH • L
3960. e I WBM • L
3980. e I WBM • L
4000. e I WBM • L
4020. e I WBM • L
4040. e .1 WE M• L
4060. C .1 WE M• L
4080. C .1 WE M. L
4100. e .1 WE M• L
4120. e •1 EM• L
4140. C •1 EM• L
4160. C •1 EM• L
4180. e .1 EM• L

5300.00 4200. C .1 EM. L
4220. C · I WE M L
4240. C • 1 WE M L
4260. C · I WE M L
4280. C · 1 WE .M L

5400.00 4300. C · 1 WE .M L
4320. C • 1 WE .M L
4340. e • 1 WE .M L
4360. C · I WE .M L
4380. e • 1 WE M L
4400. C · I WE M L
4420. C · I WE M L
4440. C · I WE H L
4460. C · I EH L
4480. C · I WE. L
4500. C · I WE. L
4520. C · I WE. L
4540. C · I WE. L



I 4560. e · I WE. L
4580. e · I WE. L

I
5700.00 4600. e · I WE. L

4620. e · I WE. L
4640. e I WE. L
4660. C I WE. L

I 4680. e · I WEN L
4700. e · I WE L
4720. e · I WEN L

I
4740. e · I WEN L
4760. e I WE M L
4780. e I WE M L
4800. e I WE M L

I 4820. e I WE M L
4840. e I WE M L
4860. e I WE M L

I 4880. e I WE M L
6000.00 4900. e I WE M L

4920. e I E M L

I
4940. C I WE M L
4960. C I · WE M L
4980. C I · WE M L
5000. e I · WE M L

I 5020. e I · WE M L
5040. e I · WE M L
5060. e I · WE N L

I 5080. e I · WE M L
5100. e I · WEN L

6200.00 5120. e I · WE Nt R

I
5140. e I · WE L R
5160. e I · .E L R
5180. e I · .E Nt R
5200. e I · .WE Nt R

I 5220. e I · .WE L R
5240. e I · .WE L R
5260. e I · .WE L R

I
5280. e I · .WE L R
5300. e I · .WE LM · R
5320. e I · .WE LM · R
5340. e I . .WE LM · R

I 5360. e I . .WE L · R
5380. C I . .WE LM · R
5400. e I . • E LM · R

I 6500.00 5420. e I . • WE LM · R
5440. e I . • WE LM• R
5460. e I . • WE LM• R

I
5480. e I . • WE LM• R
5500. e I . • WE L M. R
5520. e I. • WE L M. R
5540. e I. • WE L H. R

I 5560. e I. .WE L M R
5580. e I. • WE L M R
5600. e I. • WE L .M R

I 6700.00 5620. e I. · E L .M R
5640. e I. · WE L .M R
5660. e I. · WE L .M R

I
5680. e I. · WE L .M R
5700. e I · WE L • H R
5720. e I · WE L • M R
5740. e I · WE L • M R

I



---------------~

5760. e 1 · WE L • M R
5780. e 1 · WE L • M R
5800. e 1 WE L • M R
5820. e 1 · WE L • M .R
5840. c I · WE L • M R
5860. C I • WE L. M R
5880. e .1 · WE L. M R
5900. e .1 · WE L. M R

7000.00 5920. e .1 · WE L. M R
5940. e .1 · WE L. M R
5960. C .1 · WE L. M R
5980. e .1 · WE L. M R
6000. e .1 · WE L. M R
6020. C .1 · WE L M R
6040. e .1 · WE L M R
6060. e • 1 · WE L M R
6080. e • 1 · WE L M R
6100. e • 1 WE L M R
6120. e • 1 WE L M R
6140. e · 1 WE L M R
6160. e • 1 WE L M R
6180. e • 1 WE L M R
6200. e • 1 WE .L M R
6220. e • 1 WE .L M R
6240. e · 1 WE .L M R
6260. e · 1 WE .L M R
6280. e · 1 WE .L M R
6300. e · 1 WE .L M R

7400.00 6320. e · 1 WE .L M R
6340. e · 1 WE .L M R
6360. e · 1 WE • L M R
6380. e · 1 WE • L M R
6400. e · 1 WE • L M R

7500.00 6420. e · 1 E • L M R
6440. e · 1 WE • M L
6460. e · 1 WE • M L

7555.00 6480. e · 1 WE • M L
6500. e · I WE • M L
6520. e I WE • M L
6540. e · I WE • M L
6560. C · I WE • M L
6580. C · I WE • M · L
6600. e · 1 WE. M · L
6620. e I WE • M · L
6640. e 1 WE • M · L
6660. e I WE • M · L
6680. e I WE. M · L
6700. e I WE. M · L
6720. e 1 WE. M · L
6740. e 1 WE. M · L
6760. e 1 WE. M · L
6780. e 1 WE. M · L
6800. e 1 · WE. M · L
6820. e 1 · WE. M · L
6840. C 1 · WE. M · L
6860. C I · WE. M • L
6880. e I · WE. M • L
6900. e I · WE. M • L
6920. e I · WE. M • L
6940. e I WE M • L



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

8000.00 6960. C
6980. C
7000. C
7020. C
7040. C

8100.00 7060. C
7080. C
7100. C
7120. C
7140. C
7160. C
7180. C
7200. C
7220. C
7240. C

8300.00 7260. •

I. WEM.
I. WE M.
I • WE M.
I. WE M
I. WE M
I WE RL
.I WE .L
• I .WE .L
• I • WE .L

I • WE .L
I • WE .L

I. WE .LR
I WE. L
.r WE.L
. r WE. L
. I WE L

L
L
L
L
L
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THIS RUN EXECUTED 07AUG95 18:29:01
*************************************
HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

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

ALL FLOWS OBTAINED FROM

SUMMARY PRINTOUT

SEeNO XLCH CWSEL ELKIN DEPTH Q VCH AREA TOPWID DIFWSX K*XNCH EG 10*KS -

1150.000 .00 1385.01 1378.80 6.21 7071.00 4.42 1598.01 447.93 .00 35.00 1385.32 19.99

1200.000 50.00 1385.10 1379.26 5.84 7071.00 4.64 1525.01 451.39 .09 35.00 1385.43 23.61

1300.000 100.00 ,1385.31 1380.16 5.15 7071.00 5.24 1349.98 415.41 .21 35.00 1385.73 31.66

1500.000 200.00 1385.90 1380.51 5.39 7071.00 6.37 1110.34 322.23 .59 35.00 1386.53 43.39

1800.000 300.00 1387.38 1381.03 6.34 7071.00 7.03 1006.18 338.05 1.47 35.00 1388.14 64.30

2100.000 300.00 1389.02 1381.55 7.47 7071.00 5.63 1256.14 355.87 1.64 35.00 1389.51 32.88

2400.000 300.00 1389.96 1382.07 7.89 7071.00 5.04 1402.76 368.22 .94 35.00 1390.35 23.82

2700.000 300.00 1390.64 1382.59 8.05 7071.00 4.67 1514.76 363.16 .68 35.00 1390.98 18.10

2900.000 200.00 1391.02 1382.93 8.09 6874.00 4.21 1631.26 369.20 .38 35.00 1391.30 13.66

3000.000 100.00 1391.16 1383.11 8.05 6874.00 4.23 1625.16 370.13 .14 35.00 1391.44 13.88

3300.000 300.00 1391.59 1383.62 7.97 6874.00 4.50 1528.50 364.82 .43 35.00 1391.90 16.70

3600.000 305.00 1392.10 1384.15 7.95 6874.00 4.71 1459.85 350.13 .51 35.00 1392.45 18.44

3900.000 320.00 1392.72 1384.71 8.01 6874.00 4.89 1406.63 353.94 .61 35.00 1393.09 21.16

4000.000 102.00 1392.94 1384.89 8.05 6874.00 4.85 1416.28 358.67 .22 35.00 1393.30 21.05

4100.000 100.00 1393.12 1385.06 8.06 6874.00 5.22 1315.84 328.58 .18 35.00 1393.55 23.95

* 4187.000 87.00 1392.76 1385.22 7.54 6043.00 10.53 573.73 76.00 -.36 35.00 1394.49 52.92

4253.000 66.00 1392.75 1385.42 7.33 6043.00 10.85 556.76 76.00 -.02 25.00 1394.57 29.64



SECNO

I * 4400.000

* 4500.000

III * 4574.000

I
I

07AUG95 18:28:59

XLCH CWSEL ELMIN

147.00 1394.98 1385.86

100.00 1395.07 1386.17

74.00 1394.68 1386.40

DEPTH Q

9.12 6043.00

8.90 6043.00

8.28 3340.00

VCR AREA

4.52 1336.34

4.55 1328.69

7.91 422.48

TOPWID

428.96

238.12

51.00

DIFWSX

2.24

.08

-.39

PAGE 23

K*XNCR EG

24.99 1395.30

25.00 1395.39

35.00 1395.65

10*KS

12.80

6.00

30.10

I
I
I
I
I
I
I
I
I

4648.000

* 4800.000

5000.000

5300.000

5400.000

5700.000

6000.000

6200.000

6500.000

6700.000

7000.000

7400.000

7500.000

* 7555.000

8000.000

74.00 1395.28 1387.69

152.00 1396.51 1388.11

202.00 1396.76 1388.66

306.00 1397.13 1389.50

102.00 1397.27 1389.77

306.00 1397.84 1390.61

307.00 1398.50 1391.44

203.00 1399.01 1391.99

306.00 1399.61 1392.83

202.00 1400.05 1393.38

304.00 1400.67 1394.21

404.00 1401.58 1395.30

100.00 1402.08 1395.57

55.00 1402.11 1395.72

484.00 1402.92 1397.03

7.59 3340.00

8.40 3227.00

8.10 3227.00

7.63 3227.00

7.50 3227.00

7.23 3227.00

7.06 3227.00

7.02 2794.00

6.79 2794.00

6.67 2794.00

6.46 2794.00

6.28 2794.00

6.51 2794.00

6.39 1883.00

5.89 1883.00

8.63

4.57

4.57

5.03

5.35

5.59

5.69

5.10

5.27

5.47

5.70

6.63

5.28

6.14

6.67

387.13

706.31

705.57

641.98

603.38

576.86

567.10

547.93

529.89

511.16

490.05

421.40

529.44

306.90

282.50

51.00

132.62

125.41

120.54

117.24

118.17

117.26

106.15

137.82

103.34

101.69

80.13

99.55

48.00

48.00

.60

1.23

.25

.37

.14

.57

.66

.50

.61

.44

.62

.91

.50

.03

.80

35.00 1396.44

35.00 1396.84

35.00 1397.09

35.00 1397.52

35.00 1397.71

35.00 1398.33

35.00 1399.01

35.00 1399.41

35.00 1400.05

35.00 1400.52

. 35.00 1401.18

35.00 1402.27

35.00 1402.51

35.00 1402.70

35.00 1403.61

39.01

12.73

11.97

15.65

18.22

21.37

22.66

16.52

26.03

20.09

22.62

29.35

17.47

24.11

31.08

111 8100.000

* 8300.000

I
I
I
I
I

100.00 1403.43 1398.82

200.00 1408.51 1406.04

4.61 1883.00

2.47 1883.00

5.96

5.85

315.84

321.72

86.91

313.42

.51

5.08

35.00 1403.98 35.91

35.00 1409.04 183.80
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SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECKO= 4187.000 PROFILE= 1 COmYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECKO= 4400.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECKO= 4500.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECKO= 4574.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECKO= 4800.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECKO= 7555.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECKO= 8300.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNQ= 8300.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 8300.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Appendix J

HEC-2 Computer Model (100-Year),
Sweetwater Channel
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********************************************
* HEC-2 WATER SURFACE PROFILES *
* ** Version 4.6.2; May 1991 *
* ** RUB DATE 07AUG95 TIME 18:14:00 *
********************************************

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

***************************************
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE D *
* DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104 *
***************************************
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PAGE 1

*************************************
HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

T1 IBW IMPROVED CHANNEL AND SWEETWATER AV CHANNEL, FILE: SWTHEC2.DAT
T2 INDIAB BEND WASH, 40TH STREET TO UPSTREAM END OF 36TH STR BOX CULVERT
T3 AND BRANCH TO SWEETWATER AVEHUE CHABHEL, UPSTREAM END OF 36TH ST
T4 BOX COLVERT TO UPSTREAM END OF SWEETWATER BOX CULVERT
T5 ALL FWWS OBTAINED FROM MICHAEL BAKER, JR., INC., "FINAL HYDROLOGY
T6 REPORT: SQUAW PEAK HIGHWAY", NOVEMBER 1988.
T7 NEW BOX CULVERT AT 36TH STREET
T8 CULVERTS MODELLED WITH SPECIAL CULVERT ROUTINE
T5 HEC-2 DATA DEVELOPED BY BRW, INC., MARCH 1995
T6 X-SECTIONS TAKEN LOOKING UPSTREAM
T7 SECTION NUMBERS: MATCH PLU STA'S IBW APPRO R/W CL & SWTWTR CST CL
T8 GR STATION 250 IS LOCATED ON R/W CL OF NEW INDIAB BEND CHANNEL
T9 ROADWAY OVERFWW AT 36TH STREET, NO ROADWAY OVERFLOW AT SWEETWATER AV

THIS RUN EXECUTED 07AUG95 18:14:00

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

o 2 .002 7071

J2 NPROF IPLOT PRFVS XSECV XSECH PH ALLDC IBW CHHIM ITRACE

1 o -6

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38
17

39
3

1
5

42 8 43 26 25 4 51

NC 0.040 0.040 0.035 .1 .3
BEGIN INDIAB BEND WASH IMPROVED CHABHEL, SECTION NUMBERS

MATCH APPROXIMATE R/W STATIONS OF INDIAN BEND WASH
UPSTREAM OF 40TH STREET
A LOW FLOW FJORD

Xl 1150 11 0.00 500.00 0.00 0.00 0.00
CI 239 1379.87 .035 4 4 40
GR 1388.9 0.00 1387.28 30.28 1383.74 64.30 1380.54
GR 1378.8 250.00 1380.70 266.57 1379.98 313.40 1381.40
GR 1384.3 500.00

198.27 1380.28
410.96 1382.90

235.61
474.57

Xl 1200
CI 210
GR 1389.0
GR 1380.7
GR 1381.5

13
1379.97

0.00
192.81
364.30

0.00
.035

1388.71
1380.60
1382.00

500.00
4

17.06
221.59
409.42

50.00
4

1385.30
1379.26
1384.22

50.00
40

46.34
231.20
500.00

50.00

1383.79
1380.78

64.05
260.74

1381.89
1380.37

134.61
305.45



I
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I
I Xl 1300 16 0.00 500.00 100.00 100.00 100.00

CI 169.5 1380.16 .035 4 4 40
GR 1388.7 0.00 1388.56 21.22 1385.39 43.01 1384.07 64.93 1382.49 131.37

I
GR 1381.8 161.26 1380.34 189.66 1381.14 233.08 1381.20 276.80 1380.44 346.83
GR 1381.8 362.71 1383.07 393.26 1384.74 450.54 1385.55 463.50 1388.45 479.32
GR 1387.8 500.00

I Xl 1500 17 0.00 500.00 200.00 200.00 200.00
CI 134 1380.51 .035 4 4 40
CI 204 1382.21 .035 8 8 200

I
GR 1389.4 0.00 1389.54 29.04 1387.56 51.99 1384.39 114.78 1383.25 123.75
GR 1384.4 140.55 1382.90 153.68 1382.72 180.31 1383.90 250.00 1382.32 287.60
GR 1383.6 325.00 1382.01 354.74 1383.85 377.58 1386.16 399.11 1387.72 450.44

I
GR 1389.4 476.88 1389.19 500.00

Xl 1800 13 0.00 500.00 300.00 300.00 300.00
CI 130.5 1381.03 .035 4 4 40

I CI 200.5 1383.49 .035 8 8 150
GR 1390.8 0.00 1389.33 37.50 1387.39 78.29 1386.53 122.27 1385.68 133.45
GR 1386.0 240.87 1385.45 259.73 1385.91 295.00 1386.00 346.61 1387.38 417.36

I
GR 1389.6 457.27 1389.16 487.47 1389.59 500.00

Xl 2100 13 0.00 500.00 300.00 300.00 300.00
CI 127.5 1381.55 .035 4 4 40

I CI 197.5 1384.55 .035 8 8 150
GR 1391.9 0.00 1392.22 33.31 1389.34 61.11 1388.14 95.98 1387.45 136.21
GR 1386.9 200.65 1386.26 219.39 1386.47 263.88 1387.06 283.90 1387.07 361.69

I GR 1388.7 421.69 1391.48 462.05 1391.48 500.00

Xl 2400 13 0.00 500.00 300.00 300.00 300.00

I
CI 124.5 1382.07 .035 4 4 40
CI 194.5 1385.07 .035 8 8 150
GR 1392.5 0.00 1391.60 48.11 1390.32 57.38 1388.52 106.73 1387.89 147.06
GR 1387.2 163.20 1387.13 251.66 1387.46 273.29 1387.42 327.06 1388.41 390.75

I GR 1390.2 442.38 1391.14 451.42 1392.00 500.00

Xl 2700 14 0.00 500.00 300.00 300.00 300.00

I CI 125.5 1382.59 .035 4 4 40
CI 195.5 1385.09 .035 8 8 150
GR 1393.3 0.00 1392.31 41.28 1393.41 48.93 1390.96 64.67 1387.97 90.91

I
GR 1387.6 137.24 1387.77 158.06 1387.24 167.88 1387.58 226.01 1386.87 263.44
GR 1388.3 351.95 1391.03 443.66 1392.94 456.01 1392.69 500.00

QT 1 6874

I Xl 2900 15 0.00 500.00 200.00 200.00 200.00
CI 127 1382.93 .035 4 4 40
CI 197 1385.93 .035 8 8 150

I
GR 1393.6 0.00 1393.44 24.83 1393.03 41.09 1393.81 51.56 1389.63 76.85
GR 1387.8 110.32 1387.67 149.23 1387.30 204.02 1386.89 268.85 1387.61 279.75
GR 1387.2 311.08 1387.87 386.90 1389.81 430.22 1392.89 448.97 1393.34 500.00

I
I
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Xl 3000 18 0.00 500.00 100.00 100.00 100.00
CI 128 1383.11 .035 4 4 40
CI 198 1386.11 .035 8 8 150
GR 1393.5 0.00 1393.59 47.42 1393.87 52.85 1389.74 74.43 1388.38 88.37
GR 1387.9 119.05 1388.31 134.21 1387.74 145.26 1387.16 193.37 1387.85 233.82
GR 1387.1 266.60 1387.90 279.40 1387.08 308.55 1387.88 339.46 1388.50 410.10
GR 1389.4 426.48 1393.92 453.85 1394.13 500.00

Xl 3300 15 0.00 500.00 300.00 300.00 300.00
CI 131 1383.62 .035 4 4 40
CI 201 1386.62 .035 8 8 150
GR 1394.3 0.00 1394.19 54.63 1389.81 80.94 1388.25 119.99 1389.10 148.04
GR 1387.9 165.61 1388.70 233.51 1388.27 266.45 1388.79 336.79 1388.92 398.68
GR 1389.4 419.07 1392.69 443.26 1394.19 468.19 1395.09 475.43 1394.93 500.00

Xl 3600 16 0.00 500.00 304.00 298.00 300.00
CI 131.5 1384.15 305.035 4 4 40
CI 201.5 1387.15 305.035 8 8 150
GR 1395.2 0.00 1394.86 39.69 1396.52 52.97 1394.64 60.22 1389.44 99.64
GR 1388.8 129.18 1388.47 154.61 1389.10 175.87 1389.35 191.23 1388.98 226.06
GR 1389.2 326.70 1390.14 403.46 1391.76 426.42 1394.67 453.01 1395.40 476.10
GR 1394.2 500.00

Xl 3900 13 0.00 500.00 307.00 295.00 300.00
CI 204.5 1384.71 320.035 4 4 47
CI 282.0 1387.71 320.035 8 8 94
GR 1395.6 0.00 1395.62 47.01 1390.98 97.12 1390.53 147.91 1390.12 205.14
GR 1389.3 216.85 1390.19 250.00 1389.79 278.01 1390.37 365.14 1390.05 387.47
GR 1390.7 413.68 1394.87 452.16 1394.01 500.00

Xl 4000 14 0.00 500.00 98.00 102.00 100.00
CI 232.5 1384.89 102.035 4 4 60
CI 310.0 1387.89 102.035 8 8 80
GR 1394.2 0.00 1394.23 19.66 1395.97 48.98 1392.65 69.77 1391.50 106.89
GR 1390.7 208.15 1389.26 237.51 1389.94 250.00 1389.97 277.29 1389.99 366.90
GR 1390.4 403.34 1395.12 446.66 1395.91 482.97 1395.80 500.00

Xl 4100 13 0.00 500.00 102.00 98.00 100.00
CI 247.5 1385.06 100.035 4 4 72
CI 321.0 1388.06 100.035 8 8 62
GR 1394.4 0.00 1393.97 61.53 1392.03 147.70 1391.73 204.70 1389.75 218.94
GR 1389.5 250.42 1389.66 282.76 1391.58 298.16 1390.84 377.05 1391.35 412.94
GR 1395.3 446.04 1395.29 489.25 1395.63 500.00

BC 0.3 0.5
QT 1 6043

DOWNSTREAM FACE OF 36TH STREET CULVERT
6-12'x8' CONCRETE BOX CULVERT
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I
ROADWAY OVERFLOW OCCURS DURmG THE 1OO-YEAR EVENT

I
Xl 4187 11 0.00 500.00 88.00 85.00 87.00
CI 250 1385.22 87.035 4 4 76
CI 250 1388.22 87.035 8 8 .01

I
X3 10 212 288
GR 1394.8 0.00 1394.48 24.39 1394.90 39.77 1393.64 71.15 1393.02 131.00
GR 1393.1 194.96 1391.94 303.77 1391.52 406.49 1392.32 423.48 1395.89 453.55
GR 1395.6 500.00

I SC 6.013 .3 2.63 0.0 8.0 12.0 66 11.4 1385.44 1385.22
UPSTREAM FACE OF 36TH STREET CULVERT

I
6-12'x8' CONCRETE BOX CULVERT
ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVERT

Xl 4253 11 0.00 500.00 68.00 64.00 66.00
CI 250 1385.42 66.025 4 4 76

I X2 2 1393.44 1394.00
X3 10 212 288
BT -10 -20 1395 -10 1394 50 1393.50

I BT 110 1393.74 175 1394.40 250 1394.81
BT 325 1394.50 462 1393.50 487 1393.39
BT 527 1395.00

I
GR 1395.1 0.00 1394.55 25.33 1394.97 53.84 1393.88 73.60 1393.07 202.08
GR 1393.1 266.10 1392.25 322.38 1392.24 377.08 1392.92 431.38 1395.86 454.04
GR 1396.4 500.00

I NC .025 .025 .025
Xl 4400 14 0.00 500.00 145.00 150.00 147.00
CI 250 1385.86 147.025 4 4 58

I CI 216 1385.86 147.025 4 4 44
GR 1395.8 0.00 1396.45 29.71 1396.13 55.01 1394.43 77.42 1393.99 176.01
GR 1393.9 205.43 1392.31 234.08 1392.42 274.66 1394.01 297.39 1394.15 381.31

I
GR 1393.8 410.82 1394.16 465.61 1394.45 494.03 1395.08 500.00

HC .1 .3
INDIAN BEND WASH CHANNELl CONFLUENCE WITH SWTWTR CHANNEL

I Xl 4500 15 0.00 500.00 97.00 103.00 100.00
CI 250 1386.17 100.025 4 4 50
CI 194 1386.17 100.025 4 4 62

I
GR 1396.2 0.00 1396.94 23.65 1396.69 50.86 1395.38 68.65 1394.80 87.61
GR 1394.5 167.75 1394.21 199.93 1392.31 228.09 1392.39 274.84 1395.55 299.35
GR 1396.4 336.08 1395.62 352.21 1395.45 397.67 1395.59 481.58 1394.78 500.00

I QT 1 3085
BEGIN SWTWTR CHANNELl SECTION NUMBERS HATCH CST CL SWTWTR CHANNEL
SWTWTR CHANNELI CONFLUENCE WITH INDIAN BEND WASH

I Xl 3200 4 0.00 98.0 97.00 117.00 110.00
CI 49 1386.1 110.035 3 4 .01
GR 1396.1 0.00 1386.1 30.00 1386.10 68.00 1396.10 98.00

I
I
I
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He .3 .5
DOWNSTREAM FACE OF 1ST CULVERT ACROSS SWEETWATER AVEHUE
3-12'x8' CONCRETE BOX CULVERT

Xl 3095 4 0 38.2 105 105 105
X3 10 0 38.2
GR 1396.2 0 1386.2 0.1 1386.2 38.1 1396.2 38.2

SC 3.013 .3 2.63 400 8.0 12.0 266 11.4 1386.58 1386.21
Ne .1 .3

UPSTREAM FACE OF 1ST CULVERT ACROSS SWEETWATER AVENUE
3-12'x8' CONCRETE BOX CULVERT

Xl 2829 4 0.00 38.2 266.00 266.00 266.00
X2 2 1394.58 1400.0
X3 10 0 38.2
GR 1396.6 0.0 1386.6 0.1 1386.6 38.1 1396.6 38.2

Xl 2500 4 0 92 389 389 389
GR 1397.0 0 1387.0 30.0 1387.0 62.0 1397.0 92.0

DOWNSTREAM FACE OF 2ND CULVERT ACROSS SWEETWATER AVEHUE
3-12'x8' CONCRETE BOX CULVERT

Xl 2229 4 32.2 429 429 429
X3 10 0 32.2
GR 1397.4 0 1387.4 0.1 1387.4 32.1 1397.4 32.2

sc 3.013 .2 2.63 400 8.0 12.0 472 11.4 1388.12 1387.40
NC .3 .5

UPSTREAM FACE OF 2ND CULVERT ACROSS SWEETWATER AVEHUE
3-12'x8' CONCRETE BOX CULVERT

Xl 1758 4 0.00 32.2 472.00 472.00 472.00
X2 2 1396.05 1401.5
X3 10 0 32.2
GR 1398.1 0.0 1388.1 0.1 1388.1 32.1 1398.1 32.2

1ST SECTION UPSTREAM OF 2ND CULVERT ACROSS SWEETWATER AVENUE
DOWNSTREAM END OF LINEAR DETENTION CBAHHEL

Xl 2163 4 0.00 121.0 66 66 66
GR 1398.2 0 1388.2 30. 1388.2 81. 1398.2 121.
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BABK ELEV

I
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BABK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

I *PROF 1

I CCHV= .100 CEHV= .300
*SECNO 1150.000
CHIMP CLSTA= 239.00 CELCH= 1379.87 BW= 40.00 STCHL= .00 STCHR= 500.00

I
EXCAVATION DATA
AEX= 9.2SQ-FT VEXR= .OK*CU-YD VEXT= .OK*CU-YD

2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED

I 3280 CROSS SECTION 1150.00 EXTENDED .71 FEET

BEGIN INDIAN BEND WASH IMPROVED CHANNEL, SECTION NUMBERS

I MATCH APPROXIMATE R/W STATIONS OF INDIAN BEND WASH
UPSTREAM OF 40TH STREET
ALOW FLOW FJORD

I
1150.000 6.21 1385.01 .00 .00 1385.32 .30 .00 .00 1388.90

7071.0 .0 7071.0 .0 .0 1598.0 .0 .0 .0 1384.30
.00 .00 4.42 .00 .000 .035 .000 .000 1378.80 52.07

.001999 O. O. O. 0 0 6 .00 447.93 500.00

I
*SECNO 1200.000

I
CHIMP CLSTA= 210.00 CELCH= 1379.97 BW= 40.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 24.5SQ-FT VEXR= .OK*CU-YD VEXT= .OK*CU-YD

I 3280 CROSS SECTION 1200.00 EXTENDED .89 FEET

1200.000 5.84 1385.10 .00 .00 1385.43 .33 .11 .01 1389.00

I 7071.0 .0 7071.0 .0 .0 1525.0 .0 1.8 .5 1384.22
.00 .00 4.64 .00 .000 .035 .000 .000 1379.26 48.61

.002361 50. 50. 50. 1 0 0 .00 451.39 500.00

I *SECNO 1300.000
CHIMP CLSTA= 169.50 CELCH= 1380.16 BW= 40.00 STCHL= .00 STCHR= 500.00

I EXCAVATION DATA
AEX= 54.8SQ-FT VEXR= .IK*CU-YD VEXT= .2K*CU-YD

I 1300.000 5.15 1385.31 .00 .00 1385.73 .43 .27 .03 1388.70
7071.0 .0 7071.0 .0 .0 1350.0 .0 5.1 1.5 1387.80

.01 .00 5.24 .00 .000 .035 .000 .000 1380.16 44.29

I
.003166 100. 100. 100. 1 0 0 .00 415.41 459.71

I
I
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5ECNO DEPTH CW5EL CRIW5 W5ELK EG HV HL 01OS5 L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCR VROB XNL XNCH XHR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT COW TOPWID ENDST

*SECNO 1500.000
CHIMP CLSTA= 134.00 CELCH= 1380.51 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 204.00 CELCH= 1382.21 BW= 200.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
!EX= 351.6SQ-FT VEXR= 1.5K*CU-YD VEXT= l.7K*CU-YD

1500.000 5.39 1385.90 .00 .00 1386.53 .63 .74 .06 1389.40
7071.0 .0 7071.0 .0 .0 1110.3 .0 10.7 3.2 1389.19

.02 .00 6.37 .00 .000 .035 .000 .000 1380.51 74.47
•004339 200. 200• 200. 2 0 0 .00 322.23 396.70

*SECNO 1800.000
CHIMP CLSTA= 130.50 CELCH= 1381.03 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 200.50 CELCH= 1383.49 BW= 150.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 596.2SQ-FT VEXR= 5.3K*CU-YD VEXT= 6.9K*CU-YD

1800.000 6.34 1387.38 .00 .00 1388.14 .77 1.57 .04 1390.80
7071.0 .0 7071.0 .0 .0 1006.2 .0 18.0 5.5 1389.59

.03 .00 7.03 .00 .000 .035 .000 .000 1381.03 79.06
.006430 300. 300. 300. 3 0 0 .00 338.05 417.10

*SECNO 2100.000
CHIMP CLSTA= 127.50 CELCH= 1381.55 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 197.50 CELCH= 1384.55 BW= 150.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 647.3SQ-FT VEXR= 6.9K*CU-YD VEXT= 13.9K*CU-YD

2100.000 7.47 1389.02 .00 .00 1389.51 .49 1.34 .03 1391.90
7071.0 .0 7071.0 .0 .0 1256.1 .0 25.8 7.9 1391.48

.04 .00 5.63 .00 .000 .035 .000 .000 1381.55 70.45
•003288 300. 300• 300. 2 0 0 .00 355.87 426.32

*SECNO 2400.000
CHIMP CLSTA= 124.50 CELCH= 1382.07 BW= 40.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 194.50 CELCH= 1385.07 BW= 150.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 659.2SQ-FT VEXR= 7.3K*CU-YD VEXT= 21.1K*CU-YD

2400.000 7.89 1389.96 .00 .00 1390.35 .39 .83 .01 1392.50
7071.0 .0 7071.0 .0 .0 1402.8 .0 35.0 10.4 1392.00

.06 .00 5.04 .00 .000 .035 .000 .000 1382.07 67.24
•002382 300• 300. 300. 3 0 0 .00 368.22 435.46



I
07AUG95 18:14:00 PAGE 8

I
SEeNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BAHK ELEV

I
Q QLOB QCH QROB ALOB ACH ARCB VOL TWA R-BAHK ELEV
TIME VLOB VCH VROB XHL XHCH XHR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

I *SEeNO 2700.000
CHIMP CLSTA= 125.50 CELCH= 1382.59 BW= 40.00 STCHL= .00 STeHR= 500.00

I CHIMP CLSTA= 195.50 CELCH= 1385.09 BW= 150.00 STCHL= .00 STeHR= 500.00
EXCAVATION DATA
AEX= 580.2SQ-FT VEXR= 6.9K*CU-YD VEXT= 28.0K*CU-YD

I 2700.000 8.05 1390.64 .00 .00 1390.98 .34 .62 .01 1393.30
7071.0 .0 7071.0 .0 .0 1514.8 .0 45.0 12.9 1392.69

.08 .00 4.67 .00 .000 .035 .000 .000 1382.59 67.46

I .001810 300. 300. 300. 2 0 0 .00 363.16 430.62

I *SEeNO 2900.000
CHIMP CLSTA= 127.00 CELCH= 1382.93 BW= 40.00 STCHL= .00 STeHR= 500.00
CHIMP CLSTA= 197.00 CELCH= 1385.93 BW= 150.00 STCHL= .00 STeHR= 500.00

I
EXCAVATION DATA
AEX= 453.3SQ-FT VEXR= 3.8K*CU-YD VEXT= 31.8K*CU-YD

2900.000 8.09 1391.02 .00 .00 1391.30 .28 .31 .01 1393.60

I 6874.0 .0 6874.0 .0 .0 1631.3 .0 52.2 14.6 1393.34
.09 .00 4.21 .00 .000 .035 .000 .000 1382.93 68.41

•001366 200. 200. 200• 2 0 0 .00 369.20 437.61

I *SEeNO 3000.000
CHIMP CLSTA= 128.00 CELCH= 1383.11 BW= 40.00 STCHL= .00 STeHR= 500.00

I CHIMP CLSTA= 198.00 CELCH= 1386.11 BW= 150.00 STCHL= .00 STeHR= 500.00
EXCAVATION DATA
!EX= 446.9SQ-FT VEXR= 1.7K*CU-YD VEXT= 33.5K*CU-YD

I 3000.000 8.05 1391.16 .00 .00 1391.44 .28 .14 .00 1393.50
6874.0 .0 6874.0 .0 .0 1625.2 .0 56.0 15.4 1394.13

I
.10 .00 4.23 .00 .000 .035 .000 .000 1383.11 67.01

•001388 100• 100. 100. 2 0 0 .00 370.13 437.14

I *SEeNO 3300.000
CHIMP CLSTA= 131.00 CELCH= 1383.62 BW= 40.00 STCHL= .00 STeHR= 500.00
CHIMP CLSTA= 201.00 CELCH= 1386.62 BW= 150.00 STCHL= .00 STeHR= 500.00

I EXCAVATION DATA
!EX= 508.4SQ-FT VEXR= 5.3K*CU-YD VEXT= 38.8K*CU-YD

I
3300.000 7.97 1391.59 .00 .00 1391.90 .31 .46 .01 1394.30

6874.0 .0 6874.0 .0 .0 1528.5 .0 66.8 17.9 1394.93
.12 .00 4.50 .00 .000 .035 .000 .000 1383.62 70.29

•001670 300. 300• 300. 1 0 0 .00 364.82 435.12

I
I
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SECHO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCB
VCB
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACB
XNCH
IDe

HV
AROB
XNR
ICOHT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPIVID

L-BAHK ELEV
R-BAHK ELEV
SSTA
ENDST

*SECNO 3600.000
CHIMP CLSTA= 131.50 CELCH= 1384.15 BW= 40.00 STCHL= .00 STeHR= 500.00
CHIMP CLSTA= 201.50 CELCH= 1387.15 BW= 150.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 522.2SQ-FT VEXR= 5.8K*CU-YD VEXT= 44.6K*CU-YD

3600.000
6874.0

.13
•001844

7.95 1392.10
.0 6874.0

.00 4.71
304. 305.

.00
.0

.00
298•

.00 1392.45
.0 1459.9

.000 .035
2 0

.34
.0

.000
o

.53 .01 1395.20
77.3 20.4 1394.20
.000 1384.15 79.44
.00 350.13 429.57

*SECNO 3900.000
CHIMP CLSTA= 204.50 CELCH= 1384.71 BW= 47.00 STCHL= .00 STeHR= 500.00
CHIMP CLSTA= 282.00 CELCH= 1387.71 BW= 94.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 577.6SQ-FT VEXR= 6.5K*CU-YD VEXT= 51.1K*CU-YD

3900.000
6874.0

.15
•002116

8.01 1392.72
.0 6874.0

.00 4.89
307. 320.

.00
.0

.00
295•

.00 1393.09
.0 1406.6

.000 .035
2 0

.37
.0

.000
o

.63 .01
87.8 23.0
.000 1384.71
.00 353.94

1395.60
1394.01

78.36
432.30

*SECNO 4000.000
CHIMP CLSTA= 232.50 CELCH= 1384.89 BW= 60.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 310.00 CELCH= 1387.89 BW= 80.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
!EX= 593.3SQ-FT VEXR= 2.2K*CU-YD VEXT= 53.4K*CU-YD

4000.000
6874.0

.16
•002105

8.05 1392.94
.0 6874.0

.00 4.85
98. 102.

.00
.0

.00
102•

.00 1393.30
.0 1416.3

.000 .035
2 0

.37
.0

.000
o

.22 .00 1394.~0

91.1 23.9 1395.80
.000 1384.89 67.97
.00 358.67 426.63

*SECNO 4100.000
CHIMP CLSTA= 247.50 CELCH= 1185.06 BW= 72.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 321.00 CELCH= 1388.06 BW= 62.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 684.8SQ-FT VEXR= 2.4K*CU-YD VEXT= 55.7K*CU-YD

4100.000
6874.0

.16
•002395

8.06 1393.12
.0 6874.0

.00 5.22
102. 100.

.00
.0

.00
98•

.00 1393.55
.0 1315.8

.000 .035
2 0

.42
.0

.000
o

.22 .02 1394.40
94.3 24.7 1395.63
.000 1385.06 99.21
.00 328.58 427.79



07AUG95 18:14:00 PAGE 10

SECKO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

.500

CRIWS
QROB
VROB
XLOBR

WSELK
!LOB
XNL
ITRIAL

EG
ACH
XNCH
IDe

HV
AROB
XHR
lCOBT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIK
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
ElIDST

1385.22 BW= 76.00 STCHL= .00 STCHR= 500.00

3301 HV CHANGED MORE THAN HVINS

2.3K*CU-YD VEXT= 58.1K*CU-YD

3302 WARNIHG: CONVEYANCE CHARGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .59

3470 ENCROACBMEHT STATIOHS= 212.0 288.0 TYPE= 1 TARGET= 76.000

3495 OVERBANK AREA ASSUMED HON-EFFECTlVE, ELLEA= 100000.00 ELREA= 100000.00

DOWHSTREAM FACE OF 36TH STREET CULVERT
6-12'x8' CONCRETE BOX CULVERT
ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVERT

4187.000 7.54 1392.76 .00 .00 1394.49
6043.0 .0 6043.0 .0 .0 573.7

.17 .00 10.53 .00 .000 .035
.005292 88. 87. 85. 2 0

SPECIAL CULVERT

1.72
.0

.000
o

.29 .65 100000.00
96.2 25.1 100000.00
.000 1385.22 212.00
.00 76.00 288.00

SC COHO
6

CUHV
.013

ERTLe
.30

COFQ
2.63

RDLEN
.00

RISE
8.00

SPAN
12.00

CULVLH
66.00

CHRT
11

SCL
4

ELCHO ELCHD
1385.44 1385.22

CHART 11 - BOX CULVERT; SKEWED IlEADWALL; CHAMFERED OR BEVELED INLET EDGES
SCALE 4 - IlEADWALL SKEWED 10 TO 45 DEGREES; IIfLET EDGES BEVELED

60.0K*CU-YD

*SECHO 4253.000
CHIMP CLSTA= 250.00 CELCH=
EXCAVATION DATA
!EX= 799.7SQ-FT VEXR=

1385.42 BW=

1.9K*CU-YD

76.00 STCHL=

VEXT=

.00 STCHR= 500.00

5155, 20 TRIALS OF QWEIR NOT ENOUGH; POSSIBLY INVALID
FINAL QWEIR +QCULV = 5940. DOES NOT EQUAL ACTUAL Q=

SPECIAL CULVERT OUTLET CONTROL + WEIR FLOW EG = 1394.57

6043.
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SECKO DEPTH CWSEL CRIWS WSELK EG HV BL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH !ROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XHCH XNR WTN ELMIN SSTA
SLOPE KLOBL XLCH XLOBR ITRIAL Inc ICONT CORAR TOPWID ElIDST

SPECIAL CULVERT

EGIC EGOC H4 QI'lEIR QCULV VCH ACULV ELTRD WEIRLN
1395.04 1395.42 •09 603• 5337. 10.854 576.0 1394.00 432.

3470 ENCROACHMENT STATIONS= 212.0 288.0 TYPE= 1 TARGET= 76.000

.09 .00 100000.00
97.0 25.2 100000.00
.000 1385.42 212.00
.00 76.00 288.00

1.83
.0

.000
o

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 100000.00 ELREA= 100000.00

UPSTREAM FACE OF 36TH STREET CULVERT
6-12'x8' CONCRETE BOX CULVERT
ROADWAY OVERFLOW OCCURS DURING THE 100-YEAR EVENT

4253.000 7.33 1392.75 .00 .00 1394.57
6043.0 .0 6043.0 .0 .0 556.8

.17 .00 10.85 .00 .000 .025
.002964 68. 66. 64. 4 0

*SECNO 4400.000
CHIMP CLSTA= 250.00 CELCH= 1385.86 BW= 58.00 STCHL= .00 STCHR= 500.00
CHIMP CLSTA= 216.00 CELCH= 1385.86 BW= 44.00 STCHL= .00 STCHR= 500.00
EXCAVATION DATA
AEX= 846.1SQ-FT VEXR= 4.5K*CU-YD VEXT= 64.5K*CU-YD

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52

4400.000 9.12 1394.98 .00 .00 1395.30 .32 .27 .45 1395.80
6043.0 .0 6043.0 .0 .0 1336.3 .0 100.2 26.0 1395.08

.18 .00 4.52 .00 .000 .025 .000 .000 1385.86 70.13
•001280 145• 147. 150. 4 0 0 .00 428.96 499.08

CCHV= .100 CEHV= .300
*SECNO 4500.000
CHIMP CLSTA= 250.00 CELCH= 1386.17 BW=
CHIMP CLSTA= 194.00 CELCH= 1386.17 BW=

50.00 STCHL=
62.00 STCHL=

.00 STCHR= 500.00

.00 STCHR= 500.00
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICOUT CORAR TOPWID ElIDST

EXCAVATION DATA
AEX= 1074.0SQ-FT VEXR= 3.6K*CU-YD VEXT= 68.0K*CU-YD

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.46

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .47

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .54
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38.199

.08 .00 1396.20
103.3 26.8 1394.78
.000 1386.17 78.94
.00 238.12 500.00

.07 .04 1396.10
105.7 27.2 1396.10
.000 1386.10 3.14
.00 91.73 94.86

100000.00

.32
.0

.000
o

.44
.0

.000
o

1 TARGET=

1396.20 ELREA=

.29 FEET

38.2 TYPE=.0

.500

INDIAN BElID WASH CHANHEL, CONFLUENCE WITH SWTWTR CIIAN1lEL
4500.000 8.90 1395.07 .00 .00 1395.39

6043.0 .0 6043.0 .0 .0 1328.7
.18 .00 4.55 .00 .000 .025

.000600 97. 100. 103. 2 0

BEGIN SWTWTR CHAlOO:L, SECTION NUMBERS MATCH CST CL SWTWTR CHANNEL
SWTWTR CIIAN1lEL, CONFLUENCE WITH INDIAN BEND WASH

3200.000 8.95 1395.05 .00 .00 1395.49
3085.0 .0 3085.0 .0 .0 580.8

.19 .00 5.31 .00 .000 .025
.000711 97. 110. 117. 2 0

*SECNO 3200.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

CCHV= .300 CEHV=
*SECNO 3095.000

3470 ENCROACHMENT STATIONS=

3495 OVERBANK AREA ASSUMED HON-EFFECTIVE, ELLEA=

I
I
I
I
I
I 3280 CROSS SECTION 4500.00 EXTElIDED

I
I
I
I
I
I
I
I
I
I
I
I
I
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DOWNSTREAM FACE OF 1ST CULVERT ACROSS SWEETWATER AVENUE
3-12'x8' OONCRETE BOX CULVERT

3095.000 8.49 1394.69 .00 .00 1396.10 1.41
3085.0 .0 3085.0 .0 .0 323.6 .0

.19 .00 9.53 .00 .000 .025 .000
.002422 105. 105. 105. 2 0 0

SPECIAL CULVERT

.13 .49 1396.20
106.8 27.4 100000.00

.000 1386.20 .02
.00 38.17 38.18

SC COHO
3

COO ENTLe COFQ RDLEN RISE SPAN CULVLN CHRT
.013 .30 2.63 400.00 8.00 12.00 266.00 11

SCL ELCHU ELCH»
4 1386.58 1386.21

CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES
SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED

CCBV= .100 CEBV= .300
*SECNO 2829.000

SPECIAL CULVERT OUTLET CONTROL
EGIC = 1396.338 EGOC = 1397.736 PCWS&: 1394.693 ELTRD= 1400.000

3280 CROSS SECTION 2829.00 EXTENDED

SPECIAL CULVERT

.15 FEET

EGIC EGOC
1396.34 1397.74

H4 QWEIR QCULV
1.63 O. 3085.

VCH ACULV ELTRD WEIRLN
7.979 288.0 1400.00 O.

3470 ENCROACHMENT STATIONS= .0 38.2 TYPE= 1 TARGET= 38.199

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1396.60 ELREA= 100000.00

UPSTREAM FACE OF 1ST CULVERT ACROSS SWEETWATER AVENUE
3-12'x8' CONCRETE BOX CULVERT

2829.000 10.15 1396.75 .00 .00 1397.74 .99 1.63 .00 1396.60
3085.0 .0 3085.0 .0 .0 386.7 .0 108.9 27.6 100000.00

.20 .00 7.98 .00 .000 .025 .000 .000 1386.60 .00
.001446 266. 266. 266. 3 0 0 .00 38.20 38.20

*SECNO 2500.000
3280 CROSS SECTION 2500.00 EXTENDED .77 FEET

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.88

2500.000 10.77 1397.77 .00 .00 1398.08 .31 .27 .07 1397.00
3085.0 .0 3085.0 .0 .0 690.5 .0 113.7 28.2 1397.00

.23 .00 4.47 .00 .000 .025 .000 .000 1387.00 .00

I---~ ------~-----
--- -~--------------



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.000411 389. 389. 389. 2 o o .00 92.00 92.00
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SECNO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
OCR
VCR
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK EG
ALOB ACH
XNL XNCR
ITRIAL IOC

HV
AROB
XHR
lCONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWID

L-BANK ELEV
R-BAHK ELEV
SSTA
ENDST

*SECNO 2229.000

3301 HV CHANGED MORE THAN IVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .42

3470 ENCROACHMENT STATIONS= .0 32.2 TYPE= 1 TARGET= 32.199

3495 OVERBANK AREA ASSllHED NON-EFFECTIVE, ELLEA= 1397.40 ELREA= 100000.00

DOWNSTREAM FACE OF 21m CULVERT ACROSS SWEETWATER AVENUE
3-12'x8' CONCRETE BOX CULVERT

2229.000 9.91 1397.31 .00 .00 1398.77 1.46
3085.0 .0 3085.0 .0 .0 318.2 .0

.24 .00 9.69 .00 .000 .025 .000
.002366 429. 429. 429. 3 0 0

SPECIAL CULVERT

.35 .34 1397.40
118.7 28.8 100000.00

.000 1387.40 .00
.00 32.20 32.20

SC CONO
3

CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT
.013 .20 2.63 400.00 8.00 12.00 472.00 11

SCL ELCHO ELCHO
4 1388.12 1387.40

CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES
SCALE 4 - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED

CCHV= .300 CEHV= .500
*SECNO 1758.000

SPECIAL CULVERT OUTLET CONTROL
EGIC = 1397.877 EGOC = 1400.741 PCWSE= 1397.313 ELTRO= 1401.500

3280 CROSS SECTION 1758.00 EXTENDED

SPECIAL CULVERT

1.57 FEET

EGIC EGOC
1397.88 1400.74

H4 QWEIR QCULV
1.97 O. 3085.

VCR ACULV ELTRO WEIRLN
8.302 288.0 1401.50 O.

3470 ENCROACHMENT STATIONS= .0 32.2 TYPE= 1 TARGET= 32.199

3495 OVERBANK AREA ASSllHED NON-EFFECTIVE, ELLEA= 1398.10 ELREA= 100000.00



3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.95
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.00 1398.10
29.1 100000.00

1388.10 .00
32.20 32.20

1.97
122.5

.000
.00

.02 .29 1398.20
123.6 29.3 1398.20
.000 1388.20 .00
.00 121.00 121.00

.10
.0

.000
o

1.07
.0

.000
o

1401.05
1192.4

.025
o

.00 1400.74
.0 371.6

.000 .025
3 0

2.75 FEET

18:14:0007AUG95

UPSTREAM FACE OF 2ND CULVERT ACROSS SWEETWATER AVENUE
3-12'x8' CONCRETE BOX CULVERT

1758.000 11.57 1399.67 .00
3085.0 .0 3085.0 .0

.25 .00 8.30 .00
.001533 472. 472. 472.

1ST SECTION UPSTREAM OF 2ND CULVERT ACROSS SWEETWATER AVENUE
DOWNSTREAM END OF LINEAR DETENTION CHANNEL

2163.000 12.74 1400.94 .00 .00
3085.0 .0 3085.0 .0 .0

.26 .00 2.59 .00 .000
.000098 66. 66. 66. 2

3301 HV CHANGED MORE THAN BVINS

I
,I

I
I
I *SECNO 2163.000

3280 CROSS SECTION 2163.00 EXTENDED

I
I
I
I
I
I
I
I
I
I'
I
I
I'
I
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PROFILE FOR STREAM AND BRANCH TO SWEETWATER

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-IHVERT,C-CRITICAL Ii.S.,L-LEFT BANK,R-RIGHT BANK,M-WWER END STA

ELEVATION 1379. 1384. 1389. 1394. 1399. 1404. 1409. 1414. 1419. 1424.
SECKO CUMDIS

1150.00 O. I .RWE L
1200.00 50. CI .R E L

100. C I WE L
1300.00 150. C I WE RL

200. C I WE RL
250. C I WE RL
300. C I WE RL

1500.00 350. C I WE .L
400. C I WE .RL
450. C I WE .RL
500. C I WE .R L
550. C I WE .R L
600. C I WE.R L

1800.00 650. C I WE. R L
700. C I WE. R L
750. C I WE R L
800. C I WE R L
850. C I W.E RL
900. C I WE RL ·2100.00 950. C I · WE RL ·1000. C I · .WE L ·1050. C I · .WE RL ·1100. C I · .WE RL ·1150. C I · • WE RL ·1200. C I · • WE RL ·2400.00 1250. C I · • WE RL ·1300. C I · · E RL.

1350. C I WE RL.
1400. C I · · WE RL.
1450. C I · · WE RL.
1500. C I · · WE RL.

2700.00 1550. C I • · E RL.
1600. C I • · WE RL.
1650. C I • · WE RL.
1700. C I . · WE L.

2900.00 1750. C I • · WE RL
1800. C I • E LR

3000.00 1850. C 1. E L.R
1900. C 1. E LR
1950. C I. WE LR
2000. C 1. WE LR
2050. C 1. WE L R
2100. C 1. WE .LR

3300.00 2150. C I E .LR
2200. C I E .LR
2250. C I WE .ML
2300. C I WE .ML
2350. C I WE .RL



I 2400. C .r WE .RL
2450. C .r E .R L

:1 3600.00 2500. C .r E .R L
2550. C .r E .R L
2600. C .r WE .R L

I
2650. C .r WE .R L
2700. C .r WE .R L
2750. C · r E .R L

3900.00 2800. C · r WER L

I 2850. C · I WE.ML
4000.00 2900. C · r WE.t R

2950. C · r WE.L R

I 4100.00 3000. C · I WEL R
3050. e · r W.E M L

4187.00 3100. C · r W.E M L

I
4253.00 3150. e · r W• E M L

3200. e · r W. EM L
3250. e · r .W E L

4400.00 3300. e · I • WEL

I 3350. e · I • WEL
4500.00 3400. e r .REL

3450. e I · EL

I 3200.00 3500. e I · EL
3550. e I • WEL R

3095.00 3600. e I • WE R

I
3650. e I · WE R
3700. e I · WLE · R
3750. C r · \ilLE · R
3800. e I WE · R

I 3850. e I · WE. R
2829.00 3900. e I · WE. R

3950. e I · WE. R

I 4000. e I · WE. R
4050. e I · LWE • R
4100. e r · LWE • R

I
4150. e I LWE • R
4200. e I · LWE • R

2500.00 4250. e I · LWE.
4300. e I · LWE. R

I 4350. e I · LWE. R
4400. C I · LWE. R
4450. C I · LWE. R

1\ 4500. C I · WE. R
4550. e I · WE R
4600. C I · WE R
4650. e I · WE R

I 2229.00 4700. e I · WE R
4750. e I · LW E R
4800. e I · LW .E R

I 4850. e I . LW.E R
4900. C I . LW. E R
4950. e I . LWE R

I
5000. e I . LWE R
5050. e I . L .W E R
5100. e I . L .W E R

1758.00 5150. C I. L. WE R

I 5200. e I. L. E R
2163.00 5250. C I. L. WE

I
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THIS RUN EXECUTED 07AUG95 18:14:01
*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

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

AND BRANCH TO SWEETWATER

SUMMARY PRINTOUT

SECKO XLCH CWSEL ELMIN DEPTH Q VCH AREA TOPWID DIFWSX K*XHCH EG 10*KS

1150.000 .00 1385.01 1378.80 6.21 7071.00 4.42 1598.01 447.93 .00 35.00 1385.32 19.99

1200.000 50.00 1385.10 1379.26 5.84 7071.00 4.64 1525.01 451.39 .09 35.00 1385.43 23.61

1300.000 100.00 1385.31 1380.16 5.15 7071.00 5.24 1349.98 415.41 .21 35.00 1385.73 31.66

1500.000 200.00 1385.90 1380.51 5.39 7071.00 6.37 1110.34 322.23 .59 35.00 1386.53 43.39

1800.000 300.00 1387.38 1381.03 6.34 7071.00 7.03 1006.18 338.05 1.47 35.00 1388.14 64.30

2100.000 300.00 1389.02 1381.55 7.47 7071.00 5.63 1256.14 355.87 1.64 35.00 1389.51 32.88

2400.000 300.00 1389.96 1382.07 7.89 7071.00 5.04 1402.76 368.22 .94 35.00 1390.35 23.82

2700.000 300.00 1390.64 1382.59 8.05 7071.00 4.67 1514.76 363.16 .68 35.00 1390.98 18.10

2900.000 200.00 1391.02 1382.93 8.09 6874.00 4.21 1631.26 369.20 .38 35.00 1391.30 13.66

3000.000 100.00 1391.16 1383.11 8.05 6874.00 4.23 1625.16 370.13 .14 35.00 1391.44 13.88

3300.000 300.00 1391.59 1383.62 7.97 6874.00 4.50 1528.50 364.82 .43 35.00 1391.90 16.70

3600.000 305.00 1392.10 1384.15 7.95 6874.00 4.71 1459.85 350.13 .51 35.00 1392.45 18.44

3900.000 320.00 1392.72 1384.71 8.01 6874.00 4.89 1406.63 353.94 .61 35.00 1393.09 21.16

4000.000 102.00 1392.94 1384.89 8.05 6874.00 4.85 1416.28 358.67 .22 35.00 1393.30 21.05

4100.000 100.00 1393.12 1385.06 8.06 6874.00 5.22 1315.84 328.58 .18 35.00 1393.55 23.95

* 4187.000 87.00 1392.76 1385.22 7.54 6043.00 10.53 573.73 76.00 -.36 35.00 1394.49 52.92

4253.000 66.00 1392.75 1385.42 7.33 6043.00 10.85 556.76 76.00 -.02 25.00 1394.57 29.64



I
07AUG95 18:14:00

I
SECNO XLCH CWSEL ELKIN DEPTH Q VCH AREA

I * 4400.000 147.00 1394.98 1385.86 9.12 6043.00 4.52 1336.34

* 4500.000 100.00 1395.07 1386.17 8.90 6043.00 4.55 1328.69

I * 3200.000 110.00 1395.05 1386.10 8.95 3085.00 5.31 580.82

I * 3095.000 105.00 1394.69 1386.20 8.49 3085.00 9.53 323.57

2829.000 266.00 1396.75 1386.60 10.15 3085.00 7.98 386.66

I * 2500.000 389.00 1397.77 1387.00 10.77 3085.00 4.47 690.54

* 2229.000 429.00 1397.31 1387.40 9.91 3085.00 9.69 318.22

I 1758.000 472.00 1399.67 1388.10 11.57 3085.00 8.30 371.59

I * 2163.000 66.00 1400.94 1388.20 12.74 3085.00 2.59 1192.40

I
I
I
I
I
I
I
I
I
I
I

PAGE 17

TOPWID DIFWSX K*XHCH EG 10*KS

428.96 2.24 24.99 1395.30 12.80

238.12 .08 25.00 1395.39 6.00

91.73 -.01 25.00 1395.49 7.11

38.17 -.36 25.00 1396.10 24.22

38.20 2.05 25.00 1397.74 14.46

92.00 1.02 25.00 1398.08 4.11

32.20 -.45 25.00 1398.77 23.66

32.20 2.36 25.00 1400.74 15.33

121.00 1.27 25.00 1401.05 .98
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SUMMARY OF ERRORS AlID SPECIAL NOTES

WARNING SECHO= 4187.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECHO= 4400.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECHO= 4500.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECHO= 3200.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECHO= 3095.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECKO= 2500.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECKO= 2229.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECKO= 2163.000 PROFILE= 1 CONVEYANCE ClIAHGE OUTSIDE ACCEPTABLE RANGE



I
I
I
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I
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Appendix K

Emile Zola Box Culvert Hydraulics



C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 1394.50 1392.86 352.00 1 RCB 10.00 6.00 .013 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (CFS) FILE: EMZON DATE: 03-02-1995

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1399.01 0 0 0 0 0 0 0 0 1
1399.07 88 88 0 0 0 0 0 0 1
1399.27 175 175 0 0 0 0 0 0 1
1399.59 263 263 0 0 0 0 0 0 1
1400.04 350 350 0 0 0 0 0 0 1
1400.64 438 438 0 0 0 0 0 0 1
1401.60 526 526 0 0 0 0 0 0 1
1402.61 613 613 0 0 0 0 0 0 1
1403.70 701 701 0 0 0 0 0 0 1
1404.88 788 788 0 0 0 0 0 0 1
1405.32 876 819 0 0 0 0 0 54 4
1405.00 796 796 0 0 0 0 0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: EMZON DATE: 03-02-1995

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1399.01 0.00 0 0 0.00
1399.07 0.00 88 0 0.00
1399.27 0.00 175 0 0.00
1399.59 0.00 263 0 0.00
1400.04 0.00 350 0 0.00
1400.64 0.00 438 0 0.00
1401.60 0.00 526 0 0.00
1402.61 0.00 613 0 0.00
1403.70 0.00 701 0 0.00
1404.88 0.00 788 0 0.00
1405.32 -0.01 876 3 0.35

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CURRENT DATE: 08-07-1995
CURRENT TIME: 18:52:56

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.1

1

FILE DATE: 03-02-1995
FILE NAME: EMZON



2

CURRENT DATE: 08-07-1995 FILE DATE: 03-02-1995
CURRENT TIME: 18:52:56 FILE NAME: EMZON

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 6 ) RCB

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)

0 1399.01 0.00 4.51 O-NF 0.00 0.00 0.00 0.00 0.00 6.15
88 1399.07 1.99 4.57 1-Slf 1.16 1.34 1.46 6.00 0.00 6.15

175 1399.27 3.17 4.77 1-Slf 1.84 2.12 2.92 6.00 0.00 6.15
263 1399.59 4.22 5.09 1-Slf 2.42 2.78 4.38 6.00 0.00 6.15
350 1400.04 5.20 5.54 1-S1f 2.96 3.37 5.84 6.00 0.00 6.15
438 1400.64 6.14 6.12 4-FFt 3.47 3.91 7.30 6.00 0.00 6.15
526 1401.60 7.10 6.83 4-FFt 3.96 4.42 8.76 6.00 0.00 6.15
613 1402.61 8.11 7.67 4-FFt 4.43 4.90 10.22 6.00 0.00 6.15
701 1403.70 9.20 8.63 4-FFt 4.90 5.35 11.68 6.00 0.00 6.15
788 1404.88 10.38 9.73 4-FFt 5.35 5.79 13.14 6.00 0.00 6.15
819 1405.32 10.82 10.14 4-FFt 6.00 5.94 13.64 6.00 0.00 6.15

El. inlet face invert 1394.50 ft El. outlet invert 1392.86 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

**************
0.00

1394.50
352.00

1392.86
1
0.0047

352.00

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S N
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************
BOX
10.00 FT

6.00 FT
CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE



ROADWAY OVERTOPPING DATA

TAILWATER

CURRENT DATE: 08-07-1995
CURRENT TIME: 18:52:56

3

FILE DATE: 03-02-1995
FILE NAME: EMZON

PAVED
24.00

100.00
1405.00

CONSTANT WATER SURFACE ELEVATION
1399.01 ( S,4 r;.;Z+oo/ :D'7J,,J·,.A.

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)
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Appendix L

Hydraulic Charts
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FACILmES DEVELOPMENT MANUAL Procedure 13-25-35
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ROADWAY DESIGN GUIDELINES Page 600-14

Table 607.2

607.3 - Lateral Connections

Maximum Manhole Spacing
Desirable

Pipe Size Maximum Manhole
Spacing (feet)·

"n"

0.011
0.012

0.014:

0.010 --
0.012

0.013
0.014

0.022
0.024

0.033
0.034

Pipe Type

=
Table 607.3

Concrete Pipe:
Diameter <= 54",
Diameter > 54"

Structural Plate Pipe:
Corrugation 6x2
Corrugation 9x2

Manning's "n"

Corrugated Metal:
Diameter <= 60"
Diameter > 60"

Cast-in-Place Concrete

Plastic:
Smooth bore PVC

- Polyethylene

Spiral Rib:
Diameter <= 54"
Diameter > 54"

330
440
660

1200

Under 33"
33" to 39"
42" to 69"
72" or greater

at intermediate points to not ex
ceed the desirable maximum spac
ing shown in Table 607.2. The
spacing of manholes should be co
ordinated with the location of
lateral connections to the trunk
line. (See Subsection 607 . 4. )
Where there are significant var
iations in the ground profile
over a trunkline, the maximum
desirable manhole spacing may be
increased to permit locating man
holes to minimize the manhole
heights.

'Lateral 'connections to a trunk
line should be made at a manhole.

,Economic comparisons should be
made' to determine the desired
cpmbination and configuration of
lateral .pipe. runs and manholes.
Generally, only two or three lat
eral,pipes should enter a indi
vidual manhole. Lateral pipe
connections to a trunkline do not
require a pipe collar if the or
ientation of the lateral to the
trunkline does not exceed 7 de
grees from the perpendicular in
any direction.

607.4 - Pipe Roughness
,~

Manning's "n" values are given in
Table 607.3. The metal pipe "n"
values listed are for those in
stallations which satis~y the
requirements of Section 607.5.

607.5 - Material

The following pipe types are
available for use on ADOT highway
projects. Use of any other pipe
types ~ other than listed below,
must be approved by the Roadway
Group Manager. See the ADOT 1990
Standard Specifications4 for ad
ditional information on the fol
lowing pipe types and their in
stallation requirements:

• Galvanized Steel:
a. Corrugated Galvanized Steel
Pipe - CGSP.
b. Spiral Rib Galvanized Steel
Pipe - SRGSP.
c. Corrugated Galvanized steel
Structural Pipe - CGSSPP.
d. Concrete-Lined Corrugated
Galvanized Steel Pipe
C/LCGSP.

- - -------~~~~~~~~~-



3.7-7

DESIGN PROCEDURES MANUAL

d75 = The particle size in feet for which 75 percent of sediment

mixture is ,finer.

Does not include Structural Plate CMP. For more detailed information

see FHWA-TS-80-216 "Hydraulic Flow Resistance Factors for Corrugated

Metal Conduits", Figures 6, 7, 8, and 9.

~"

r",

I-3

0.016

0.012

0.015

0.024

0.013

0.011

0.018

0.020

0.013

0.018

n = 0.031 (d75)0.1667

Manning's "n"

roughness coefficients, which are

Surface

Pavement

Concrete pipe, precast

Concrete pipe, cast-in-place

Corrugated metal pipe*

Cast-iron pipe

Steel pipe

Concrete lining channel

Earth ditch

Reinforced concrete box culvert

Gunite or shotcrete

Aggregate lining ditch

Manning's Roughness Coefficient

The following table gives Manning's

recommended for design:

For head losses at junctions due to changes in flow direction and the

collision and turbulence of flows in manholes, refer to Section 5.10 of

FHWA's publication "Design of Urban Highway Drainage, the State of the

Art," 1979. For manhole design these losses shall be considered as

'required by the manhole structure characteristics. For manholes with

square edge pipes at the junction, the sudden enlargement loss

coefficient may be up to 1.0 and the entrance loss coefficient may be up

to 0.5. For headwater computation of culverts, see Section 3.7-6

Culverts.

*

3.

I
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Appendix M

Rainfall Intensity Calculations
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ARIZONA DEPARTMENT OF TRANSPORTATION
HYDROLOGIC DESIGN DATA

Project No. S/t S-I . TRACSNo. _

Project Name S' f9 ,,':; hi 1'.... =1 k /11 t- J-I hj A- r . Date 7';/ '4/ 9' s::
Location/Station $"6 e.e 4il-' t· e:- 0 v.. un tit?"., b, y J . t(o .. 1..
Designer Dq v e S,,- 6 Ii< /"I" Checker

RAINFALL INTENSITY-DURATiON-FREQUENCY (I-D-F) WORKSHEET

Divide each rainfall'depth from the D-D-F Worksheet (Figure 1-2 Part E) by each corresponding duration, in
hours, and tabulate below:

IDumlao I Rainfall Intensity. In InchesIHour
Frequency, In Years

2 5 10 25 50 100 500

5-min. , 3. 9G. S,Ift, (p. 00 r;, v 16 Q. 11 '-/ 9,Ov /1117'/
10-min. :l.'!Lf ~. cto '-I, J{P . 5, tf.& (p. / & (p elf ~.~t

15-min. ;;",3& .':? ~ '1 "1.50 4,&:' iJ .s-. l- 'i 0-; 6 q .? 2- B
30-min. 1/ s- 9 ;;l.., 1(; ;z, )(P 3, I ~ .1,SLf ~. q ~ q. 9(;;
1-hour O. q(p 1,3 ¥ /. J '1 /, 9 t.j ;2.2/ ;2. yg 3, II

2-hour 0, ,2- o . 1J2 5 o· fJ /& J. v (P I, zPJ I.) 5S- I. (P'1.s-

3-hour 0,37 /),')1 IJ I ~ / () I 7'1 1.65 O.«S /'19

6-hour O,lO ()tz.,.6 &. 3 'I /),,// (J1'-I7 ().S2- IJ ,be.
12-hour ot II o·/s O,IC6 tJ d .. '2.- (J ,;z' 0·;( '1 0,3 (.p

24-hour tJ.rJs'P; o,vg3 C). 099 (JtlZ- O,IL( oI II; (). 2.0

Note: 5" denotes 5 minutes, etc.; l' denotes 1 hour, etc.

'.

D-5



Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

Tabulate the rainfall Depth-Duration-Frequency statistics below:

IDuration I

Rainfall Depth, in inches
/Free uency, in Years j

2 5 / 10 ./ 25/ 50 100 500
5-min o ,~Jo 0. I.f 3 O,$'I) ~. ;9 ~. (, ? O. ?5" () ,cn_
10-min * ".1./9 f) •&,s " , ?(}, D. ~ I 1.03 J. /1./ /. '11
15-min D , $' 9 f') I SI /),"1.:) I, IS" I, J, I }. Y ? I, ~-z

30-min * o. f) 9 J, 0 S 1,?-t6 /,$"(", /. ;1)1 I. ttq. '-, YS
1-hour o· q (p I. ?Ill /15"9 /. e, 'i ;) ..z. I :2. 'is :3. / /
2-hour /.ot.( I, '15" 1,7.3 1, / z- :2.1./1 7..9/ 3.39
3-hour 1"'0 1.53 /' i3 2. 7. .7 2,s'5 :.2 • g (p '3• ..>-g
6-hour I, z. ~ I,!,'/, :z ,0/ ?.. t.j 5 ,2. B0 3. I '-I 3.9)
12-hour f, ~o J, '0 j ~. /9 ,2,&,6 3.0 tP J. '1'1 '-/. '?J
24-hour I, '10 J, q~ 1,3 tJ 1 Or J :-3. -;..? 3, 7¥ 4.69

* Note: 1O-min and 30-min values are not coded into the PH record
5" denotes 5 minute, etc; l' denotes 1 hour, etc.



I ARIZONA DEPARTMENT OF TRANSPORTATION
HYDROLOGIC DESIGN DATA

IProject No. RAM 600-2-514 TRACS No. 051 MA 009 H-2059 01C

Project Name SR 51 Date 03 January 1994----------------
I Location/Station Shea Blvd to Thunderbird Road

Designer Dave Schaub Checker----------------

I
I

Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

Determine rainfall depths from the isopluvial maps (Appendix B):

I 2-year, 6-hour P 2,6' = 1.20
2-year, 24-hour P 2,24' = 1.40

I 100-year,6-hour P 100,6' = 3.14
100-vear, 24-hour P 100,24' = 3.74

I
Ic0mpute the following:

2-year, 1-hour

100-year, 1-hour

2-year, 2-hour

2-year, 3-hour

-year, 12-hour

100-year,2-hour

-0.011 + .942(P2 6') 2 =
(P2,24')

.494+ .755(P100 6') 2 =
(P100,24 ,)

.341(P2.6.) + .659(P2.1·) =

.569(p2,6') + .431 (P2. I .) =

.500(P2.6 ,) + .500(p2,24') =

.341 (P100 .6') + .431 (P100. I .) =

.569(P100,6 ,) + .431 (P100,1 .) =

.500(P100,6') + .500(P100,24') =

-0.01 + .942 ( 1.20) 2 = 0.96

1.40

.494 + .755 ( 3.14) 2 = 2.48

3.74

0.341 ( 1.20 ) + 0.659 ( 0.96 ) = 1.04

0.569 ( 1.20 ) + 0.431 ( 0,96 ) = 1.10

0.500 ( 1.20) + 0.500 ( 1.40) = 1.30

0.341 ( 3.14 ) + 0.659 ( 2.48 ) = 2.71

0.569 ( 3.14 ) + 0.431 ( 2.48 ) = 2.86

0.500 ( 3.14 ) + 0.500 ( 3.74) = 3.44

Note: 5" denotes 5 mintes, etc; l' denotes 1 hour, etc.

I~----------------

I
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

Determine the short-duration zone (Figure 1-1):

Zone = 8

Determine the short-duration rainfall ratios (Table 1-1):

Duration Ratio
(Minutes) 2-vear 100-vear

5 A- 0.34 E:... 0.30
10 8= 0.51 F= 0.46
15 C= 0.62 G= 0.59
30 D= 0.82 H= 0.80

Compute the following:

2-year,5-min (A) (P2 ,l') = 0.34 * 0.96 P 2,5" = 0.33

2-year,10-min (8) (P2,1') = 0.51 * 0.96 P 2 ,IO" = 0.49

2-year, 15-min (C) (P2, I') = 0.62 * 0.96 P 2 ,IS" = 0.59

2-year,30-min (D) (Pu,) = 0.82 * 0.96 P 2 ,30" = 0.79

1DC-year, 5-min (E) (PlOO, I') = 0.30 * 2.48 PlOO,S" = 0.75

100-year,10-min (F) (PlOO , I ,) = 0.46 * 2.48 PlOO,IO" = 1.14

100-year, 15-min (G) (PlOO,!') = 0,59 * 2.48 PlOO, 15" = 1.47

100-year,30-min (H) (PlOO,I') = 0.80 * 2.48 P lOO ,30' = 1.99

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.



(Continued)

For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfall depth for each rainfall duration
( t) by the following equation:

P T,t = (X) (P 2,1) + (Y) (P 100,1)

where X and Y for a selected frequency (T-yr) are:

Y= 0.278X = 0.674

Frequency

i(T-yr) X Y

5-year 0.674 0.278

10-year 0.496 0.449

25-year 0.293 0.669

SO-year 0.146 0.835

SOD-year -0.337 1.381

5yrSelected frequency (T-yr)

5-min (X) (P 2,5") + (Y) (P 100,5") = ( 0.674) ( 0.33) + ( 0.278) ( 0.75 ) P 10,5" = 0.427

10-min (X) (P 2,10") + (Y) (P 100,10") = ( 0.674) ( 0,49) + ( 0.278) ( 1.14 ) P 10,10" = 0.647

15-min (X) (P 2,15") + (Y) (P 100,15") = ( 0.674) ( 0.59) + ( 0.278) ( 1.47 ) P 10,15" = 0.808

30-min (X) (P 2" 30") + (Y) (P 100, 30 ,,) = ( 0.674) ( 0.79) + ( 0.278) ( 1.99 ) P 10,30" = 1.082

1-hour (X) (P 2,1') + (Y) (P 100,1') = ( 0.674) ( 0.96) + ( 0.278) ( 2.48) P 10,1' = 1.336

2-hour (X) (P 2,2') + (Y) (P 100,2') = ( 0.674) ( 1.04) + ( 0.278) ( 2.71 ) P 10,2' = 1.454

3-hour (X) (P 2,3') + (Y) (P 100,3') = ( 0.674) ( 1.10) +( 0.278) ( 2.86 ) P 10,3' = 1.533

6-hour (X) (P 2,6') + (Y) (P 100,6') = ( 0.674) ( 1.20) + ( 0.278) ( 3.14 ) P 10,6' = 1.682

12-hour (X) (P 2,12') + (Y) (P 100 ,12') = ( 0.674) ( 1.30) + ( 0.278) ( 3.44) P 10,12' = 1.833

24-hour (X) (P 2,24') + (Y) (P 100,24') = ( 0.674) ( 1.40) +( 0.278) ( 3.74) P 10,24' = 1.983

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.
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Figure 1-2

Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

For any flood frequency (T-yr) other than 2-year or 1DO-year, calculate the rainfall depth for each rainfall duration
( t) by the following equation:

where X and Y for a selected frequency (T-yr) are:

Frequency
(T-vr) X Y
5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835
500-vear -0.337 1.381

Selected frequency (T-yr) 10 yr X = 0.496 Y = 0.449

5-min (X) (P 2,5') + (V) (P 100,5') = ( 0.496) ( 0.33) + ( 0.449) ( 0.75 ) P 10,5' = 0.496

10-min (X) (P 2, 10') + (Y) (P 100, 10'.) = ( 0.496) ( 0.49) + ( 0.449) ( 1.14 ) P 10,10' = 0.755

15-min (X) (P 2, 15') + (V) (P 100, 15') = ( 0.496) ( 0.59) + ( 0.449) ( 1.47) P 10,15' = 0.953

3D-min (X) (P 2.30') + (Y) (P 100,30') = ( 0.496) ( 0.79) + ( 0.449) ( 1.99 ) P 10,30' = 1.282

1-hour (X) (P 2. 1') + (V) (P 100,1 ,) = ( 0.496) ( 0.96) + ( 0.449) ( 2.48 ) P 10,1' = 1.590

2-hour (X) (P 2.2') + (V) (P 100,2') = ( 0.496) ( 1.04) +( 0.449) ( 2.71 ) P 10,2' = 1.732

3-hour (X) (P 2. 3') + (V) (P 100,3') = ( 0.496) ( 1.10) +( 0.449) ( 2.86 ) P 10,3' = 1.826

6-hour (X) (P 2,6') + (V) (P 100,6') = ( 0.496) ( 1.20) + ( 0.449) ( 3.14 ) P 10,6' = 2.005

12-hour (X) (P 2.12') + (V) (P 100,12') = ( 0.496) ( 1.30) +( 0.449) ( 3.44 ) P 10,12' = 2.189

24-hour (X) (P 2,24') + (Y) (P 100,24') = ( 0.496) ( 1.40) +( 0.449) ( ~.74 ) P 10,24' = 2.374

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.



PT. I = (X) (P 2, I) + (Y) (P 100. I )

Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

For any flood frequency (T-yr) other than 2-year or 1DO-year, calculate the rainfall depth for each rainfall duration
( t) by the following equation:

Y = 0.669X = 0.293

Frequency
(T-vr) X Y
5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835
500-vear -0.337 1.381

where X and Y for a selected frequency (T-yr) are:

Selected frequency (T-yr) 25 yr

5-min (X) (P 2,5") + (Y) (P 100,5") = ( 0.293) ( 0.33) + ( 0.669) ( 0.75 ) P 10,5' = 0,594

10-min (X) (P 2. 10") + (Y) (P 100, 10 .) = ( 0.293) ( 0.49) + ( 0.669) ( 1.14 ) P 10,10' = 0.908

15-min (X) (P 2, 15") + (Y) (P 100, 15") = ( 0.293) ( 0.59) + ( 0.669) ( 1.47 ) P 10, IS" = 1.154

3D-min (X) (P 2, 30 ,,) + (Y) (P 100,30 ,) = ( 0.293) ( 0.79) +( 0.669) ( 1.99 ) P 10,30" = 1.560

1-hour (X) (P 2,1 ,) + (Y) (P 100, 1 ,) = ( 0.293) ( 0.96) + ( 0.669) ( 2.48 ) P 10,1' = 1.942

2-hour (X) (P 2,2 ,) + (Y) (P 100, 2 ,) = ( 0.293) ( 1.04) + ( 0.669) ( 2.71 ) P 10,2' = 2.116

3-hour (X) (P 2, 3 ,) + (Y) (P 100, 3 ,) = ( 0.293) ( 1.10) +( 0.669) ( 2.86 ) P 10,3' = 2.233

6-hour (X) (P 2,6') + (Y) (P 100,6') = ( 0.293) ( 1.20) + ( 0.669) ( 3.14 ) P 10,6' = 2.452

12-hour (X) (P 2, 12') + (Y) (P 100, 12 ,) = ( 0.293) ( 1.30) + ( 0.669) ( 3.44 ) P 10,12' = 2.682

24-hour (X) (P 2,24') + (Y) (P 100,24') = ( 0.293) ( . 1.40) + ( 0.669) ( 3.74 ) P 10,24' = 2.912

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

For any flood frequency (T-yr) other than 2-year or 1oo-year, calculate the rainfall depth for each rainfall duration
( t) by the following equation:

P T.I = (X) (P 2.1) + (Y) (P 100.1)

where X and Y for a selected frequency (T-yr) are:

IFrequency
I X I Y I(T-yr)

5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835
500-vear -0.337 1.381

Selected frequency (T-yr) 50 yr X = 0.146 Y = 0.835

5-min (X) (P 2,5") + (Y) (P 100.5') = ( 0.146) ( 0.33) + ( 0.835) ( 0.75 ) P 10,5' = 0.670

10-min (X) (P 2,10') + (Y) (P 100,10") = ( 0.146) ( 0.49) + ( 0.835) ( 1.14 ) P 10,10' = 1.025

15-min (X) (P 2, 15") + (Y) (P 100, 15') = ( 0.146) ( 0.59) + ( 0.835) ( 1.47 ) P 10,15' = 1.310

30-min (X) (P 2,30') + (Y) (P 100,30') = ( 0.146) ( 0.79) +( 0.835) ( 1.99 ) P 10,30' = 1.774

1-hour (X) (P 2, I') + (Y) (P 100,1 ,) = ( 0.146) ( 0.96) + ( 0.835) ( 2.48 ) P 10,1' = 2.214

2-hour (X) (P 2,2') + (Y) (P 100,2') = ( 0.146) ( 1.04) + ( 0.835) ( 2.71 ) P 10,2' = 2.413

3-hour (X) (P 2,3') + (Y) (P 100,3') = ( 0.146) ( 1.10) +( 0.835) ( 2.86 ) P 10,3' = 2.546

6-hour (X) (P 2,6') + (Y) (P 100,6') = ( 0.146) ( 1.20) + ( 0.835) ( 3.14 ) P 10,6' = 2.797

12-hour (X) (P 2.12 ,) + (Y) (P 100,12 ,) = ( 0.146) ( 1.30) + ( 0.835) ( 3.44 ) P 10.12' = 3.062

24-hour (X) (P 2,24') + (Y) (P 100,24 ,) = ( 0.146) ( 1.40) +( 0.835) ( 3.74) P 10,24' = 3.327

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.

l



P T.t =(X) (P 2.t) + (Y) (P loo.t)

where X and Y for a selected frequency (T- yr) are:

For any flood frequency (T-yr) other than 2-year or 1OO-year, calculate the rainfall depth for each rainfall duration
( t) by the following equation:

Figure 1-2
Rainfall Depth"';Duration-Frequency (D-D-F) Worksheet

(Continued)

Y = 1.381X = -0.337

Frequency
!(T-yr) X Y
5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835

500-year -0.337 1.381

Selected frequency (T-yr) 500 yr

5-min (X) (P 2, 5') + (Y) (P 100,5 ,) = ( -0.337) ( 0.33) + ( 1.381)( 0.75 ) P 10,5' = 0.919

10-min (X) (P 2, 10") + (Y) (P 100,10') = ( -0.337) ( 0.49) + ( 1.381) ( 1.14 ) P 10,10' = 1.413

15-min (X) (P 2, 15") + (Y) (P 100, 15 .) = ( -0.337) ( 0.59) + ( 1.381 ) ( 1.47 ) P 10,15' = 1.824

3D-min (X) (P 2,30 ,) + (Y) (P 100,30 ,) = ( -0.337) ( 0.79) +( 1.381 ) ( 1.99 ) P 10,30' = 2.480

1-hour (X) (P 2, I') + (Y) (P 100, I ,) = ( -0.337) ( 0.96) + ( 1.381 ) ( 2.48) P 10,1' = 3.108

2-hour (X) (P 2,2') + (Y) (P 100,2') = ( -0.337) ( 1.04) + ( 1.381 ) ( 2.71 ) P 10,2' = 3.389

3-hour (X) (P 2,3') + (Y) (P 100,3') = (-0.337) ( 1.10) +( 1.381 ) ( 2.86 ) P 10,3' = 3.577

6-hour (X) (P 2,6') + (Y) (P 100,6') = ( -0.337) ( 1.20) + ( 1.381) ( 3.14 ) P 10,6' = 3.932

12-hour (X) (P 2, 12') + (Y) (P 100, 12 .) = ( -0.337) ( 1.30) + ( 1.381 ) ( 3.44) P 10,12' = 4.313

24-hour (X) (P 2,24') + (Y) (P 100,24') = ( -0.337) ( 1.40) + ( 1.381 ) ( 3.74 ) P 10,24' = 4.693

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
'I
I
·1



\.

50

I MILES

N

~.,

40

I

I

I
HN I

InN

T6N

T5N

T7N

RIOE: RilE: HIZE:

R~E RIO£ RIlE R12E

T2S

115

RIE

RIE RZE RJE~ R.sE R6( R7E R8E R9(

112
I

4!

16

RZW RIWRJW

16

R4WIISW

. I
RSW 1J,;:> R6WR9W

RIO~ R8W R7W R6W R.sW R4W RJW RZW RIW

RIt'lW

TP5

nos

T.JS

TS2

TDH

T45

I ""
I
I

~ . ~ ~ ~::: ~ 16 TJS

14
1 ~ 10 20 Jb':I .......,.....:........... . ,,,'"I." '" .or.>r I I I I

l3l4 , ..: t"·"·:+r~·t"·'·::·i·:·::":"'-:.·"··:i":.:.:..:.i:::.:.:.~: ..:.:.:..:j..:.:::.:.... .. ;;; , -- -- - ------- - ---- "'1' 33

B$ ·T .. ~ .. :I .. ::· ::...~.. ro, ! ~~~~~~~A 2c~~ ~4T~I'RI~R~lc~p~~~ON
T7S ·····r· .. ··~.. ·.. ri.. ·f· ....(···T .. ··\.... ·r···f .. ··(·.. T7S IN TENTH OF INCH 'I

............................................. "0' •••• 0°, .0. •••• '0 ••••

ras :. : ; i ; : : : :: 18S. . . J . . . . . . NOAA ATLAS 2. Volume VIII I Figure 2.8

.....\..... ~ ":' r'" ~ ! \" ....;- .....)... ..i.... ·\"... 195 ~:~ro~:~ ~';'~~j~ 20~~,:~II~~;r';e~~::ninJ,lrotion In 41-' I/lAll/$ ':: j, '1 0 f)@I1£'.5
: ;............ Notional Weolher ServIce. Ofnell of Hydrology 55CT10"1 /I.J61.1~:;; I. yO /Nc.JTES

!lOS Prepared for U.S. Dep t of Agrlcullure. I

I Soil ConserVQUon Service. Engineerin9 Division !
(t) ~ 1~""i.J f/I'tAlw Ai-C I't c=-/p",T; I

112 5 qIJ,-I-w /"E'Ak /f"i.)I wA r-54.J~111
56"-r,o,,v 3/~7 l~q2...,

c!) IlJ-€, ct."',, Vel/V e...
! '1· ill

ns



-
N

- -

TIN

-
T6N

- -
R/Of RilE H12E'

- --
R5E' R6E' lI'f R8E' R9f

\_-,.
R2W RIW RfE R2E' RJE R4E'

- - --- --
R7W R6W R5W R4W RJW

- ~
RfOW R9W RBW

112 111i .
~~~t:~~~~ -_..1~~~ ": !.~~ ·· ..··..·(··· 3 L

I
20 nN I

I
I

I
i

TSN i
!
;

T4N!
I
i
I

~JN
I

I. T2N

I
:r.l"'2-1~3~14.......15"O"';l~6-~---..f')1 I
..,!~E;. RgE RIO£ RIlE R12E i

ns I
!ns I

'. 12 I' 11 11 I
• • .' . TJS :

: : : ~ : : .... ':'" .. :......:......:..... RJCI R4C 1<5C R6C R'C a 10 20 30 40 50

.....; j ~ i ~ i .. ~ j ~ ~ TfS I I I I I I MIL£~
.... ··..· 1· ·.. ····~ ···· ~· ·..·..·~ ·..· f ··..T..·..·:..:··:~ ··:..:··:·:·f..:·:..:··:·:·j:..:·:..:..:..~:..:·:..:..:· ~;; j 1 ·· · · ·..· ·..3 ~

....-:,., ,: IMARICOPA COUNTY, IARIZONA
'''('''(T': '" I ISOPLUVIALS 2 - YR 6 -HR IPRECIPITATION

.....:......:...... :.. .. 13 17S i IN TENTH OF INCH I
:iii

I 18S I !
: I • : i NOAA ATlAS 2. Volume VIII i....: :.,................ . I Prepared by U.S. Dept ot Commerce ! FIgure 2.2

.... ~ j .....: ......:..... 19S ! Notional Oceanic &. Atmospheric Admlnlstrallon In II-~ Vy4 1,. UE-::j, ;Z 0 1# cHt.~.J
: I' : . ; Nallonol Woolhor Servfce. Ofnco 01 Hydrology! tJ) (j) c:
: : : nos ! 5tFc rlf)~ J3 I/A~vC:-::: I, -:z 0 lAIC'. #.e.- ..$i Prepared tor U.S. Dept 01 Agrlcullure. ii 14 I Soil Conservallon Service. Engineering DIvisIon !
1 1~ 112 /j1;C-,;v/f!, tJ,(,4"",,4,~l!fe=/f)~rl i

II/OW PrJW RIlW k'J'il RliW IISW R4W IIJW tY 111
R2W IIIW IIIf $(lLJIft-J ;t:'t:=-,4-k. II/Golf- wA y_ r~S'I,

.5'CCTh),v 3/ m/fY / '1qz...
@ IJf-€ ~ l.. ,'J V,4!ve-

-
T7H

TGH 14

TSN
13

14#

TJN

T2N

nH
4 •••••••

ns

TS2

TJS

HS 12

33·......
T3S

7llS

17S

TBS

19S

nos



RIOW Rgw R8W RlW R6W R5W R4W RJW R2W RIW RIE R2E RJE: R4C R:lE: R6E: Rl£ 118£ R9E: RIOC RilE: H12£

50

TIN

RII[ R12[I!IOC

l1S

185

36 ns

111

~:::1~~~~~-~2!~~4ll T8N i~ } · · ·..· ··..·· ·..·····3 LJ

45 nN I
T6N' N

I
151-1 I

T~N \

TfN

I T2N

RIE:RIW

38

R1W

· .
••••• • •••• 0 •••••••· .· .
.o.o.j •

RJW

~~~-:----....:. .

.18

115W R4WRfoW

" .
••••••••••• 0 •• 0 : •• 0 •••: :.. .. :

36 '1
fl9W R8W1\;3R'(lW

. . ... .

. .-. . .· . .· .· .· ... ..· . .· .
os

IS

s J2

s

· .· . ......................
:s 34 V--;-:--'~--<-:

· .

s

H

5N 34 L L. ~ !. ~ L ~ L ~.. ~h-.-:-:+~.~~ ~ l..
· , /'"

..... j..... t ~ j ~ t.· ..t).~...~.. .(.~ ....:~::.....L.. ~ ....... ,.
: : : : : : ~ : /: : .: .'

..... ~ ~ ~ ! ~ ~ : ·~·t·· ~..< > ; ; -
· . . . ., '/ J 30.' .
: : : : : : . ;. ':

••••••••••••••••••••••••••••••••••• , ••••• < •• y.: .....;. ..... , ..... .; .... l······ .,.
: : :1 : : ~--:--: : :: i:: : --:-.r-: : ~: : : ... .....--:--........; . : f. . : •

·····:·····:(··:l:-;-:~r····:·····:····/'····:-· : : ; ;..
· '\"1 . . . .''/: : . . .

.....:......:.. :-:.~ :.....:......:/:,:-.~~ .....:. ...:.. . . .
· : ,. -...... : : ( : . . .

: JJ .....~.~.~f.~.]..! .~>+.11~·.....;.....}.....\..... ~.. .. T2S I
: : : ,,:-,:): • : : : !

.....;......; .... ..;- ... -: ':-~ ... : .... ~...... :......:..... :..... RJC R.C k~C R6C RlC 0 10 20 Jp 40

I~== .~"'~c.,:.L:_:."'~_ "."'~~..,,_:~:. :,,:.::1.;.;.c:L;;):;c:..L;-:L:~;.:---':'._- _.... _._ .. .._.. _........ __ ..I_..._..........I....__ .....~_.. I_.. __ .... I_......I.~I~£~
5 ,. . T:lS

: : ~ ( .... j..... ~ .... .:......:......\..... MARICOPA COUNTY, ARIZONA
: :: : T6S I

ISOPLUVIALS 100-YR 6 -HR IPRECIPITATION
IN TENTH OF INCH I

I

I
NOAA ATlAS 2. Volume VIII f Figure 2.7

TgS Prepared by U.S. Dept of Commerce mA~VA.LJVE"",J 07 IlVclft: S
I Nollonol Oceonlc & Atmospheric AdmInistration I' '. /f)@
I Nall"nol Weother Service, Omell or Hydrology 5 &'"~ 11'0.,),3 VA Lvc:-:= 3. / '1'-"1"" c #r.f

n~lI IPr"pored•. for U.S. Dept of Agrlculluro, I
Soil Conilorvotlon Son,leo, En91neering DIvisIon

112 (f);? I,-'VA-t PJ<A-I.v /lrrtf j.(E/~~-r; 111
:;c;i//fJ,J ;?~Ak. 1f;{,.IIv-Jlfr-f'd)~

5~ t'... n vW 3, i"'1,1f- r / ct 9'?. .
• I

\:;y J) E....t:. 4 ,J '(/ P f v -e....

_111



.........J

N

TIN .

RIO( RIIC tl,'U:R9CR8ER6E: R7ERSfRfCRJCRIW' RIE R2(R2WRJWRSW R4WR6WR8W R7WR'OW R9W
-------------------

T5H

HH

TJH

113
I 111

~4..·..··.. :-r.l:. : ..~: .;.. /1 , :..1.~ ; ~;;~~~~~__.. ~.~~~~56~.0~..~~.5~ !.~~ 1_ 3· L
T>o.. 40 . \ >! I· ; . ;. :.. t
.". . \/; I; ; ; '., . • I

l.-:-,:-?;.......r-: i..! 7' ~.. .. ~ ~.. .. ... ~ 4 .i..... :.;. .. 65 DN I

... :.....~ ~ ../ : i ! ; ~ ..... ~ .... : T6N III

.. '. .

.••...r 'L.."!.·.·: :.••.• I..•. .\~m·.A<-j\,' ', '... ,~"',I,
·· .. :·····f·· .. ·:·····, ·,·· .. ·:·····©·J··:· ..,.... , : ~~~~
..... !..... ~ ..... i..... {. !.....!..... l-~./< ...1... IT2N

. . . . . /----~. .' · 41 . g..:..... :.... . 42

........ ·.. ··.~· :(·,.,.~~.: ~~.:_ ~< i i /~ : : :..... : ':.34: :.38
r .... : .... : .... : ..... : .~l!E:. RilE RIllE: Rm R12£

•. :',: : : : : J: • '.• • • :. 115

41 ~~~j"""r "~'~''t'-'~~~'''''!,'''''~' ;~.~;.//.~:.. : ......~ ... ·1 .. ·· " .....
.--__.... 1 • "\.. •I' . • .' T2S

:::::j:::::I:::::[:r..~>~~~J~~) .. 1{ .. ·! .. ·· j" :.... t8 : :.

: : ; ~"'~-"",:""':' 'I' .. :.....: :......:..... RJf: R~f: k5C R6C H7f: 0 10 20 .30 40 50
HS 40, : : _,,'-:---', : \ ::: : :: TfS I I I Ii I I
33· ·.;~;::-'---::-.- : :.... : \ : l: : : : MILES, , :..:r···· i'" " .......•.... I
rss ~ ~ ~ I ~ ",,? =.~? : ~ ~ ~ : ;~; , · ··· ·..· 3.3

.... ·j.... ·T· ....ft;/~~·;;~,.~ ..;·· MARl COP A cau NTY,. AR IZON A
• • I • TGS

40 ~~~~~~<.><:....; ....:...... ~ .....:.... 46 ISOPLUVIALS 100-YR 24-HR PRECIPITATION
'" 17S IN TENTH OF INCH I

....:...: :.. T·.r••.r:.L..rp '" :::::lLb:S U2~.v:::·.;:.mm"" Ph 4;" I~":;g~re 2.13

...L.,: L....i .. L.: !.. .. :T:/····:···· '" ~::::::= ~::;~; ~~\:;:~.g~;;~ :.d~~:\~~~ 5£ r. 1
3

~/"~ ~/3,v:~~
: 42: ~ ~ ~ ~ : ~(' .. j..... ~ .. ... nos l' Prepared tor U.S. Dept of Agriculture e /1) LIn lJ t.I&;;, - • '" f /;ve.#&=.s

47 Soil Consorvatlon Sorvlce, Englneorlng'Dlvision

P'(lW ~9W R~W 1 .l;) ~fW "SIY R4W R.1W P1W PIW 'Ifr 1 2 cD; ;;;;~ IJ::;,;#/::;1I~~~~~Js-, 111
J

AI )E~77vw 3"./h;fY/9Q4 .
.......:f!!! Vfe. 6J,..,,rJ v ...lve.


