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Design Criteria

The storm drain/detention basin system is designed in accordance with the Drainage
Design Manual for Maricopa County, Arizona, Volume I, Hydrology January 1, 1995 and
Volume II, Hydraulics, January 28, 1996.

Design Storm
The project design storm is the 10-year, 6-hour storm. Precipitation depth is 2.05
inches. The trunk line is designed to convey the peak flow from the 10-year storm.
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Osborn Road Storm Drain

Introduction

Inlet Spacing
Inlets along the route of the trunk line are designed to meet the pavement
encroachment criterion described below. These streets include Thomas Road, 61 st

Place, Catalina Drive, Osborn Road, 71 st Street and Earll Drive. Streets that intersect
the route of the trunk line are provided with inlets, but these inlets are not designed to
collect the 10-year storm. Intersecting streets provided with inlets are Navajo Trail,
Pinto Lane, 68th Street, Supai Way, 70th Street, Civic Center Boulevard, 75th Street and
Miller Road. Inlets on intersecting streets are designed to collect the runoff which the
street would convey if flowing in a curb full condition. Inlets capable of collecting the
10-year peak flow on these intersecting streets are not included as part of this project.
However, the laterals on these streets are designed to ultimately convey the 10-year
peak flow. This creates an interim condition until the City of Scottsdale installs
additional inlets.

Pavement Encroachment
The allowable spread on two-lane roadways shall be 6 feet on each side from the
centerline of the street and on four-lane roadways shall be 12 feet on each side from
the centerline of the road. The only four-lane roadways within the project are Thomas
Road at 61 st Place and Osborn Road from 70th Street to 71 st Street. All other roadways
are two-lane.

Runoff generated on the east slopes of the Papago Buttes flows east/northeast and
ponds along the west side of the Cross Cut Canal. The canal is elevated above the
adjacent grade, trapping runoff and causing localized flooding. A storm drain was
recommended to convey runoff from the detention basin at Marriott Brighton Gardens to
a detention basin in Paiute Park. A second storm drain would convey runoff from Paiute
Park to Indian Bend Wash. The storm drains are also intended to collect local runoff
between Marriott Brighton Gardens and Indian Bend Wash. The proposed storm drain
is conveying runoff under the physical barrier of the Cross Cut Canal from one
watershed to another. Care has been taken to assure that the imported flows do not
cause damage between Paiute Park and the wash.

EXECUTIVE SUMMARY
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Original HEC-1 Models

Tailwater Elevation at Indian Bend Wash
For purposes of system design, the tailwater elevation at the outlet is assumed to be at
the pipe soffit. The proposed pipe will not be designed to operate with large flows in
Indian Bend Wash.

Hydrologic modeling of the project watersheds was performed by Kimley -Horn, Inc. as
part of the STP Papago Regional Flood Control Project Watershed Study, 1997. The
models have been reviewed and accepted by the Flood Control District of Maricopa
County and were used in the development of this project. It was necessary to make
revisions to the models to reflect changes in physical conditions that have occurred
since the models were completed or to model changes to the hydrology as a result of
proposed improvements. Changes are documented in the body of the models,
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Osborn Road Storm Drain
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1.2 History

A storm drain was recommended to convey runoff from the detention basin at Marriott
Brighton Gardens to a detention basin in Paiute Park. A second storm drain would
convey runoff from Paiute Park to Indian Bend Wash. The storm drains are also
intended to collect local runoff between Marriott Brighton Gardens and Indian Bend
Wash. The proposed storm drain is conveying runoff under the physical barrier of the
Cross Cut Canal from one watershed to another. Care has been taken to assure that
the imported flows do not cause damage between Paiute Park and the wash.

Runoff generated on the east slopes of the Papago Buttes flows east/northeast and
ponds along the west side of the Cross Cut Canal. The canal is elevated above the
adjacent grade, trapping runoff and causing localized flooding. The flooding prompted
the Flood Control District of Maricopa County to authorize a study titled Scottsdale­
Tempe-Phoenix (STP) Papago Regional Flood Control Project Watershed Study, 1997
by Kimley-Horn and Associates, Inc. The study documents the hydrology of the 10­
year, 5-hour storm in the area and recommends improvements to mitigate the flooding.
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Osborn Road Storm Drain

The STP Papago Study recommended construction of a storm drain along Osborn
Road from Paiute Park to Indian Bend Wash. A subsequent change order (Change
Order #2, Alternatives for Osborn Road Alignment, STP Papago Regional Flood Control
Project, 1998 by Kimley-Horn and Associates, Inc.) considered three additional routes
for the storm drain between Paiute Park and Indian Bend Wash. A third study, Osborn
Road Storm Drain Alternative Analysis Report, 1999 by Parsons Brinckerhoff was
funded to select one of the four alignment considered by the STP Papago Studies. The
alignment described in the first paragraph was selected for design and construction as
a result of the Alternative Analysis Report.

The project site is located in Scottsdale, Arizona. It is bounded on the south and west
by the Papago Buttes, on the north by the Arizona Canal and on the east by Indian
Bend Wash. The general alignment of the project is between Thomas Road and 51 st

Place to Paiute Park and then west on Osborn Road and Earll Drive to Indian Bend
Wash. The project area is shown on the Vicinity Map, Figure 1. The Osborn Road
Storm Drain, which is approximately 2.5 miles long, begins at a detention basin located
at the Marriott Brighton Gardens assisted living facility at Thomas Road and 51 st Place.
The proposed storm drain will convey flows from this existing detention basin to a
second proposed detention basin in Paiute Park, east of the Cross Cut Canal and south
of Osborn Road. A second section of storm drain conveys the runoff from Paiute Park
to Indian Bend Wash primarily along Osborn Road and Earll Drive. Figure 2 is a
schematic representation of the storm drain.

1.0 INTRODUCTION

1.1 Location
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2.0 DESIGN CRITERIA

1.4 Construction Sequence

2.2 Inlet Spacing
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Design of inlets on intersecting streets considers the interim condition. Inlet capacity
required to collect the curb full flow is calculated. If an inlet is required on an
intersecting street, a minimum 20-foot curb inlet is provided. In many cases, the 20-foot
inlet is capable of collecting more runoff than the curb full condition, but the extra

Inlets along the route of the trunk line are designed to meet the pavement
encroachment criterion described below. These streets include Thomas Road, 61 st

Place, Catalina Drive, Osborn Road, 71 st Street and Earll Drive. Streets that intersect
the route of the trunk line are provided with inlets, but these inlets are not designed to
collect the 10-year storm. Intersecting streets provided with inlets are Navajo Trail,
Pinto Lane, 68th Street, Supai Way, 70th Street, Civic Center Boulevard, 75th Street and
Miller Road. Inlets on intersecting streets are designed to collect the runoff which the
street would convey if flowing in a curb full condition. Inlets capable of collecting the
10-year peak flow on these intersecting streets are not included as part of this project.
However, the laterals on these streets are designed to ultimately convey the 10-year
peak flow. This creates an interim condition until the City of Scottsdale installs
additional inlets.

The project design storm is the 10-year, 6-hour storm. Precipitation depth is 2.05
inches. The trunk line is designed to convey the peak flow from the 10-year storm.

2.1 Design Storm

The storm drain/detention basin system is designed in accordance with the Drainage
Design Manual for Maricopa County, Arizona, Volume I, Hydrology January 1, 1995 and
Volume II, Hydraulics, January 28, 1996. The following discussion lists design criteria
particular to the project.

The proposed storm drain improvements are to be constructed under two projects. The
first project is the widening of 64th Street from Thomas Road to Indian School Road.
The proposed storm drain from Paiute Park to Catalina Drive will be installed as part of
this project. Construction is expected to begin in late 1999. The majority of the storm
drain and both detention basins are to be constructed under a separate contract.
Construction of the second contract is expected to begin in mid 2000.

Osborn Road Storm Drain

The purpose of this Report is to document the design of the Osborn Road Storm Drain.
The report includes discussion of design criteria, documentation of changes to the
original HEC-1 models created for the STP Papago Regional Flood Control Project and
calculations to support the hydraulic design of the system.

1.3 Report Purpose
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2.4 Tailwater Elevation at Indian Bend Wash

2.3 Pavement Encroachment

2.5 Tailwater Elevation at Paiute Park
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The design of the storm drain between the Marriott Brighton Gardens detention basin
and the Paiute Park detention basin is based on the tailwater conditions in Paiute Park.
In accordance with Section 4.3.1 of the Drainage Design Manual for Maricopa County,
Arizona, Volume II, Hydraulics, January 28, 1999, the tailwater elevation of the system is
based on the water surface elevation in the basin at the time of the peak stage in the
detention basin.

The storm drain system was checked under the condition of simultaneous 10-year peak
flows in storm drain and Indian Bend Wash. The check shows the hydraulic grade line
(HGL) in the pipe below the ground elevation from Paiute Park to 75th Street. The
hydraulic grade line rises above the ground at 75th Street. Runoff would be expected to
bubble out of inlets at 75th Street under these flow conditions. A printout of the check
model is included in the Appendix.

Osborn Road Storm Drain

The peak flow of the 10-year storm in Indian Bend Wash at Earll Drive is 1230.62
(Scottsdale datum). The peak flow is approximately 8,000 cfs. The watershed
contributing to Indian Bend Wash above the outfall of the Osborn Storm Drain is much
larger than the project watershed, so it is expected to have a different time to peak than
the local watershed. The peak flow from the 10-year, 6-hour storm in Indian Bend Wash
is not expected to coincide with the peak flow in the proposed storm drain. For
purposes of system design, the tailwater elevation at the outlet is assumed to be at the
pipe soffit. The proposed pipe will not be designed to operate with large flows in Indian
Bend Wash, but the function of the system must be considered as if there were a high
water surface elevation in the wash.

Inlets which collect pavement flow from 64th Street were designed and installed as part
of the 64th Street widening project between Thomas and Indian School Roads.

capacity will improve street drainage in the interim condition with very little added
expense.

The allowable spread on two-lane roadways shall be 6 feet on each side from the
centerline of the street and on four-lane roadways shall be 12 feet on each side from
the centerline of the road. The only four-lane roadways within the project are Thomas
Road at 61 st Place and Osborn Road from 70th Street to 71 st Street. All other roadways
are two-lane.

Inlets along the route of the storm drain are designed to collect flows generated by the
roadway pavement and properties draining directly to the roadway. Flows bypassing a
catch basin along the route of the storm drain are calculated as part of the inflow to the
next catch basin down stream. Bypass flows from intersecting streets are assumed to
be zero for the purpose of designing inlets along the route of the trunk line.

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



2.7 Extension of Proposed Laterals

Laterals are designed to convey the peak flow generated during the 10-year design
storm. The laterals to be constructed as part of this project are stubbed out past the
last inlet. In the future, the City of Scottsdale may extend the laterals and add

The gutter elevation at the intersection of Miller Road and Earll Drive is approximately
1231.2. This is approximately 0.6 feet above the 10-year water surface elevation in
Indian Bend Wash. Storms which produce a peak flow higher than the 10-year storm in
Indian Bend Wash would produce backflow which would discharge from unprotected
openings between the wash and Miller Road. The manholes in this reach will be bolted
down to prevent flow from Indian Bend Wash from bubbling out of the storm drain into
the adjacent neighborhood. No inlets are proposed between Miller Road and Indian
Bend Wash.
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The inlets at Miller Road and the inlets on Earll Drive between Miller Road and 75th

Street are equipped with check valves to prevent discharge of flows from Indian Bend
Wash during larger storms within the wash. Tide Flex check valves are provided on the
Miller Lateral and the inlets between Miller Road and 75th Street with gutter elevations
lower than 1233.0 (Stations 144+60,146+32 and 147+77). Headloss curves for the
proposed valves are included in the Technical Appendix. The headloss curves shown
in the Appendix were developed for standard weight valves. It is recommended that
Ultra Light weight valves be used. Ultra Light valves are able to operate with half the
headloss of standard weight valves. Installation of the check valve on the Miller Road
lateral is expected to limit the capacity of the lateral to 35 to 40 cfs during the 10-year
peak flow in the trunk line.

A berm separates Earll Drive from Indian Bend Wash. The top of the berm is at
elevation 1233.0. The existing ground elevation west of Indian Bend Wash is lower than
the high water elevation of 1230.62 expected during a 10-year storm in Indian Bend
Wash. The ground elevation at Earll Drive immediately west of Indian Bend Wash is
approximately 1227.5. Earll Drive rises to the west to approximately 1231.2 at Miller
Road and 1233.1 at 75th Street. If the HGL in the storm drain is above 1233.0, flow from
the wash is overtopping the berm at the east end of Earll Drive. Once runoff from the
wash has overtopped the berm, discharge from the inlets would be considered
inconsequential.

Osborn Road Storm Drain

2.6 Protection of Local Neighborhoods

Backflow protection is not provided on the outfall at Indian Bend Wash. As the water
level rises in the wash, water will back up into the storm drain to the west. Local
neighborhoods are to be protected from backflow from Indian Bend Wash. Design of
backflow protection assumes no flow in the storm drain from Paiute Park or local
neighborhoods. Backflow protection is intended to prevent damage from flows
originating in Indian Bend Wash. Backflow would exit the storm drain through openings
such as manholes and inlets. The only reach in the system susceptible to discharging
flow from Indian Bend Wash is the reach between 75th Street and Indian Bend Wash.
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3.0 HYDROLOGIC MODELING

3.1 Original HEC-1 Models

3.2 Modifications to Original HEC-1 Models
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Thomas Road and 6ft Place, Subbasins 070410 and 070420
Subbasins 070410 and 070420 contribute flow to the south side of Thomas Road, east
of 61 st Place. Flows from these subbasins are collected by inlets on the south side of
Thomas Road near Marriott Brighton Gardens. The model is revised to combine the
flows from these subbasins to provide a design flow. A divert card is entered to model
flows collected by an existing inlet on the south side of Thomas Road at Marriott
Brighton Gardens. The existing inlet is connected to the City of Phoenix storm drain
system. Flows collected by this inlet are removed from the model.

Harriott Brighton Gardens Stage/Storage/Discharge Curve, Operation
07Det
The Paiute Park Stage/storage/discharge relationship used in the original model
required revisions due to changes anticipated in the proposed storm drain downstream
from Paiute Park. Revisions to the model are discussed in detail in Section 3.4 of this
report.

The original HEC-1 model developed for the current alignment, pbaltd.dat, was further
modified as design continued on the project. Figure 3 is a reproduction of the original
drainage area map from the STP Papago Regional Flood Control Project Watershed
Study, 1997. It has been annotated to show revisions made as part of this project.

Osborn Road Storm Drain

Refinement of the hydrologic models or manipulation of the models to change or
calibrate peak flows is beyond the scope of this project. However, it was necessary to
make revisions to the models to reflect changes in physical conditions that have
occurred since the models were completed or to model changes to the hydrology as a
result of proposed improvements. Changes are documented in the body of the models.
The following is a detailed discussion of the revisions.

Hydrologic modeling of the project watersheds was performed by Kimley -Horn, Inc. as
part of the STP Papago Regional Flood Control Project Watershed Study, 1997. Four
original models were created using HEC-1, one for each alternative alignment
considered. The models have been reviewed and accepted by the Flood Control
District of Maricopa County and were used in the development of this project.

additional catch basins. The information required to design the laterals is included in
Section 4.3 of this report.

It will not be necessary to extend the Miller Road Lateral. As discussed in Section 4.3,
the collection and conveyance capacity of the Miller Road lateral is limited to 35 to 40
cfs. The proposed lateral and inlets are sufficient to collect 35 to 40 cfs if impacted by
the full 10-year peak flow.
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An apartment complex is currently under construction in the south end of the subbasin.
The City of Scottsdale has confirmed that the development will provide on-site retention

Catalina Drive, Operation Alley
A hydrograph combine is added at the alley at 64th Street and Catalina Drive west of the
Cross Cut Canal. This hydrograph combination gives a design flow for proposed inlets
in the Scottsdale Executive Villas.

SRP Substation, Subbasin 050310
The SRP substation near Paiute Park occupies the majority of subbasin 050310.
Approximately two thirds of the substation drains to the east side of the substation site.
SRP intends to retain this water on-site. The flows do not and will not impact the 64th

Street storm drains.
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Osborn Road Storm Drain

6.t/" Street and Thomas Road, Concentration Point 050020
Recently constructed storm drain improvements on 64th Street have diverted flow out of
the project watershed. A storm drain was constructed in 64th Street between Oak Street
and Thomas Road. The performance of this storm drain is documented in the Final
Drainage Design Report, Addendum No.1, 64'h Street Improvements, McDowel/ Road
to Thomas Road, Entel/us, revised March 1998. The storm drain diverts flows
generated by the Papago Buttes and 64th Street pavement (subbasins 050020 and
050210). Runoff is collected and diverted east in Thomas at 64th Street. The original
hydrology model had these flows crossing Thomas Road to the north and impacting the
Scottsdale Executive Villas office complex (subbasin 050030). The storm drain has an
estimated capacity of 58 cfs. A divert is added to the model to remove the first 58 cfs
arriving at concentration point 050020.

6.t/" Street, Cross Cut Canal to Paiute Park, Subbasin 050310
The pavement on 64th Street will be drained into the trunk line between Catalina Drive
and the park. The pavement was originally included in subbasin 050310. The
pavement area was removed from subbasin 050310 and modeled as a separate
subbasin (S 64th

).

6.t/" Street, North of Osborn Road, Subbasin 050062
Proposed improvements to 64th Street between Thomas Road and Indian School Road
change the drainage patterns with regard to the area contributing to 64th Street north of
Osborn Road. The original model by Kimley-Horn routed the runoff from this area
(subbasin 050062) to the proposed Osborn Outfall inlets at Pinto Lane. Storm drain
designed by PB as part of the 64th Street Improvement plans will collect the flow and
convey it to Paiute Park. The hydrograph location and routing cards were modified to
reflect the changed condition.

Thomas Road and 6f' Place, Subbasin 210005
Subbasin 210005 is primarily comprised of the grocery store at the northwest corner of
the intersection of Thomas Road and 61 st Place. The runoff from the building and the
parking lot currently drain to dry wells located in the north east corner of the parking lot.
The rim elevations of the dry wells is approximately 1268.4. A pipe stub from the
trunkline is to be provided for a future catch basin connection.
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The basin area card for this subbasin was revised to remove the eastern portion of the
substation, the pavement on 64th Street and the apartments.

No flows were collected east of Scottsdale Road. The model was revised to exclude
the flow from the Scottsdale Road storm drain and to collect flow on Earll Drive at Civic
Center Boulevard and Miller Road.

General Revisions
Routing cards are revised throughout the model to reflect changes in pipe roughness
coefficients and pipe lengths.
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Earll Drive and Civic Center Boulevard Subbasin 050130
The proposed alignment of the trunk line divides subbasin 050130. New hydrograph
cards were created to determine the flow from this subbasin at the intersection of Earll
Drive and Civic Center Boulevard. The area north of Earll Drive and west of Civic
Center Boulevard that drains to the trunk line is represented by subbasin 050131.
Combine cards are added to include the runoff from this subbasin with the flow in the
trunk line. A routing routine was added between Civic Center Boulevard and Miller
Road along Earll Drive.

71st Street, Subbasin 050100
In the original model, runoff generated west of 71 s1 Street (subbasin 050100) is
combined with the existing storm drain in Scottsdale Road. The model was altered to
delete the combination of flows. The flows in the proposed trunk line continue east to
Indian Bend Wash and the flows in Scottsdale Road continue south.

Osborn Road Storm Drain

Paiute Park Stage/Storage/Discharge Curve, Operation 05Def
The Paiute Park Stage/storage/discharge curve used in the original model requires
revision due to changes anticipated in the proposed storm drain downstream from
Paiute Park. Revisions to the curve are discussed in detail in Section 3.4 of this report.

The basin area cards for this subbasin were also revised. Figure 3 shows that the
proposed route of the trunk line dividing subbasin 050100. The area in subbasin
050100 that is south of the trunk line does not drain to the trunkline. The area card is
revised to show the reduced contributing area.

for the 100-year, 2-hour storm. The remainder of the subbasin is comprised of the
pavement on 64th Street south of Paiute Park, the western third of the substation and a
paved area between the substation and the apartments.

The western third of the substation and the paved area north of the apartments drain to
an existing concrete lined detention basin near the entrance to the substation. A
reservoir route was added to the model to determine if the detention basin is capable of
intercepting the 10-year storm from the reduced drainage area. The detention basin is
capable of detaining the runoff generated on the site and metering it to the trunkline.
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Design of the Marriott basin included consideration of the following issues:

3.4 Paiute Park Stage/Storage/Discharge Curve

3.3 Marriott Brighton Gardens Stage\Storage\Discharge Curve

Final
Design Report

- 13 -

Final grading of the detention basin provides significantly more storage at lower
elevations than the preliminary basin configuration considered in the Alternative
Analysis. The increase is due primarily to the removal of the City of Scottsdale
maintenance yard. Reconfiguration of the slopes in the bottom of the basin also
provides additional storage capacity at lower elevations. The grading plan for the basin
is included in the Technical Appendix. Flow diversions upstream from Paiute Park
reduce the amount of runoff routed to the park, further contributing to a lowering of the

The runoff in Thomas Road is collected in an inlet near the intersection of Thomas Road
and 61 st Place. The catch basin is located just downstream form the scupper that
drains subbasin 070410 to Thomas Road. The runoff is conveyed across Thomas Road
in a proposed storm drain. The proposed storm drain is located approximately 4 feet
east of the existing discharge pipe from the detention basin. It is hoped that a corridor
clear of existing utilities exists adjacent to the existing pipe. Potholing of the utilities is
not completed at this time. The proposed storm drain is at or above the invert elevation
of the existing pipe across Thomas Road.

Osborn Road Storm Drain

• Limited land available for detention basin;
• Minimal depth in basin for storage;
• Numerous utilities in Thomas Road;
• Attempt to utilize the existing 30" pipe crossing in Thomas Road;
• Retention basin alternative eliminated per FCDMC;
• Thomas Road "on-site" drainage restrictions (i.e., spread, etc.).

The hydrologic analysis performed by Kimley Horn indicated a 10-year peak discharge
of 168 cfs contributed to the basin. The 10-year outlet peak discharge for the proposed
"in-line" detention basin is 41 cfs. Culvert hydraulics software was used to model the
outlet pipe as a culvert. The inflow curve developed by the culvert hydraulics software
is input into the HEC-1 model as the stage/discharge relationship for the detention
basin. Results of the analysis are included in the Technical Appendix.

The proposed detention basin is independent from Thomas Road. Off-site runoff from
subbasins 070410 and 070420 collects in a sump on Thomas Road at Marriott Brighton
Gardens. An attempt was made to collect runoff from Thomas Road and discharge it to
the Marriott detention basin. The analysis shows the maximum water surface elevation
in the basin (1272.3) exceeds the gutter elevation in the street (1271.0). There is not
enough differential head between the basin and the gutter to operate a check valve.
Therefore, discharging the runoff to the detention basin it is not feasible.

The goal of the project was to expand the existing channel/detention basin at the
Marriott Brighton Gardens assisted living facility to reduce the flooding potential
adjacent to Thomas Road and/or to reduce the size of the proposed storm drain.
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water surface elevations. The flow diversions include 64th Street to Thomas Road, 61 st

Place and Thomas Road and the removal of subbasin 210005.

The elevation of the invert of the outlet structure to Paiute Park was lowered from
elevation 1248 to 1245 during final design. Lowering the outlet structure allows the
system to provide more driving head at the outlet during the storm, despite the lowered
water surface elevation in the park.

In conclusion, the stage/discharge curve in the HEC-1 model provides a reasonable
estimation of the functioning of the storm drain system. The peak flows calculated by
HEC-1 are slightly higher than the flows expected under operating conditions.
Therefore, the storm drain design is slightly conservative. The water surface elevation
in the Paiute Park detention basin may be up to 1 foot higher than calculated by HEC-1
after time 308. A note has been added to the HEC-1 model warning of this condition.
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Osborn Road Storm Drain

The output from the HEC-1 model, PBOsb.dat is considered at discreet time steps to
check the performance of the system. Table 1 shows the time considered, the flows at
various points in the system at that time, the water surface elevation in the park and the
HGL in the pipe downstream from the park. The HGL in the pipe is calculated by using
StormCad. Flows input into the StormCad model are those shown in Table 1. The HGL
from the pipe is input into the culvert program as a tailwater elevation. Table 1 shows
the water surface elevation in the detention basin is usually higher than the HGL in the
outlet pipe. However, at time 310 to time 318, the HGL in the storm drain is higher than
the water surface elevation in the park. This condition was first observed during the
Alternative Analysis.

When the HGL in the storm drain exceeds the water surface elevation in the park, water
obviously cannot flow from the park to the storm drain. The HGL in the pipe is
calculated using assumed outflow from the park. However, water is physically unable
to flow from the park into the pipe. Therefore, the calculated HGL in the pipe is
artificially high due to the modeled inflow from the park. Under actual operating
conditions, the HGL in the pipe will restrict flow from the park. During the 12-minute
time period in which the park outlet is restricted, approximately 3 acre-feet of water
enter the detention basin. At the beginning of the flow restriction, the water surface
elevation in the park is approximately1250. Assuming the outflow from the park is zero
for the entire 12-minute time period, the water surface elevation would be expected to
increase 1 foot above the elevations calculated by HEC-1.

The outlet structure is analyzed by calculating the inflow capacity as a function of
depth. The outlet structure has a trash rack over a drop inlet. Additional inflow area is
provided by rectangular holes at ground level. A drawing of the inlet is included in the
Technical Appendix. The combined inlet capacities of the grate and rectangular
openings are calculated as a function of depth. The inlet capacity of the pipe is
determined by use of a culvert hydraulics software. The outlet pipe is modeled as a
culvert with no backwater condition. The trash rack and rectangular openings have
lower inlet capacities below elevation 1252. Above this elevation, the pipe has a lower
inlet capacity. The curve developed by these calculations is used as the SO card in the
discharge route in the HEC-1 model.
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Table 1
Time Dependant Analysis

Paiute Park
HEC·1 StormCad Park vs.

Time Outflow Stage HGL Pipe Paiute Pinto 68th St 70th St 71st St Scottsdale Civic Center Miller
306 26 49.1 46.63 Park 26 101 166 243 229 207 186 289
308 33 49.5 47.18 Park 33 127 216 311 301 296 273 378
310 41 49.8 51.14 Pipe 41 135 242 340 342 373 361 464
314 57 50.2 54.13 Pipe 57 129 228 313 329 410 446 556
318 71 50A 50.85 Pipe 71 124 199 263 277 352 405 517
320 76 50.5 48.24 Park 76 124 190 244 256 320 370 474
322 80 50.6 48.23 Park 80 124 183 230 240 294 337 430



4.0 HYDRAULIC MODELING

4.1 Hydraulic Design

4.2 Trunk Line Design
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The trunk line is designed to maintain a minimum of 6 inches between the HGL in the
pipe and the gutter elevation at inlets. As discussed in Section 3.4 of this report, during
the peak of the 10-year storm, the HGL in the trunk line is expected to raise to the point
where there is no outflow from the park. The analysis discussed in this report presents
a range of conditions under which the storm drain system below Paiute Park will
operate. The hydraulic analysis of the trunk line below Paiute Park is modeled using
two StormCad models, finaldn.stm and paiute.stm. The model finaldn.stm includes
flows from Paiute Park as if the outlet from the park is operating as an unrestricted
culvert. The model paiute.stm has a nominal flow of 5 cfs discharging from the park.

Hydraulic design criteria and methodology are performed in accordance with the
Drainage Design Manual for Maricopa County, Arizona, Volume 1/, Hydraulics, January,
1996. Head losses at manholes and inlets were calculated in accordance with the
Drainage Design Manual for Maricopa County, Arizona, Volume 1/, Hydraulics, January,
1996, Section 4.3.3. Loss calculations are done on a separate spreadsheet and input
into the StormCad model. Losses at junctions are calculated using Equation 4.9b.
Discussions with County staff have allowed the elimination of the Dr D1 factor of in the
equation 4.9b if it is possible to match pipe soffits. Head loss calculations are included
in the Technical Appendix.

Osborn Road Storm Drain

StormCad models and system schematics are included in the Technical Appendix.
Separate models are included for the reach between Marriott Brighton Gardens and
Paiute Park, the reach between Paiute Park and Indian Bend Wash and for the laterals
on intersecting streets.

The principal hydraulic design software being used for the project is StormCad by
Haestad Methods, v1.5. Electronic copies of the models used to design the storm drain
system have been submitted with this report. The printed copies of the models
included in the Technical Appendix show schematic diagrams of the systems being
modeled. All printouts have the file name of the model in the lower left corner.

The water surface elevation in Paiute Park also effects the design of the trunk line
between Catalina Drive and Paiute Park. The peak in this reach of storm drain occurs
at time 314, which is after the outlet is restricted. The corresponding water surface
elevation in the park is 1250.2 as calculated by the HEC-1 model. The water surface is
increased to 1251.2 as the design condition for the storm drain. A second StormCad
model was created to check the trunk line performance during the peak stage in the
basin (time 350, elevation 1252 after accounting for the increased water surface). The
HGL in the storm drain above Paiute Park is 6 inches or more below gutter elevation
throughout the system under both conditions.
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4.3 Lateral Design

The flat slope results in a reduction in capacity of the pipe. It is necessary to increase
the pipe size from 75th Street to Miller Road (approximately 500 feet). Due to low cover
and numerous utility conflicts, a 10'x6' box culvert proves more desirable than a 102­
inch pipe.

Flows used to create paiute.stm are generated by a second HEC-1 model, PBOsb.dat.
Actual operating conditions are expected to be bracketed by these models, but neither
model truly reflects the actual conditions within the system. The most accurate
representation of the operation of the system is presented in Section 3.4.

Final
Design Report

- 17 -

A small diameter lateral is to be installed between Catalina Drive and the Scottsdale
Executive Villas. The lateral will be routed through the alley along the west side of the
Cross Cut Canal. Approximately 120 cfs has historically impacted the Scottsdale
Executive Villas during the 10-year storm. The flow path for these flows has been from
the executive park, through holes in the wall along the north side of the park, into the
alley and north on 64th Street. However, 58 cfs have been diverted by a recently
constructed storm drain in 64th Street. As a result of the diversion, the Executive Villas
is expected to receive little off-site flow until the flows exceed the capacity of the 64th

Street storm drain. The small diameter lateral is provided as a positive drain for the
executive park. Utility conflicts within the alley precluded the installation of a lateral
large enough to convey the remaining 62 cfs of the 120 cfs expected from the 10-year
storm. The lateral is expected to convey a peak flow of approximately 20 cfs. The
capacity of the lateral is limited by the available driving head at the inlet.

Laterals are required at Navajo Trail, Pinto Lane, 68th Street, Supai Way, 70th Street,
Civic Center Boulevard, 75th Street and Miller Road. Laterals are conservatively
modeled to assume the peak flow in the trunk line coincides with the peak flow in the
lateral. Table 2 shows the peak flow used to design the laterals and the corresponding
HGL in the trunk line. These flows are input into StormCad models to check the
performance of the lateral. Laterals are generally checked to the junction of the first
inlets.

Due to physical constraints, the Miller Road lateral is unable to collect the peak flow of
83 cfs produced by the 10-year storm. The constraints are discussed in Sections 2.3
and 4.3 of this report. However, the hydrologic and hydraulic models used to design
the system assume the full peak flow is collected. In reality, the HGL in the trunk line
will be somewhat lower than modeled. As a result, the Miller Road lateral is expected to
collect slightly more flow than the calculated 35 to 40 cfs.

Osborn Road Storm Drain

The slope of the trunk line is at the minimum allowable slope of 0.0010 feet per foot from
Scottsdale Road to Miller Drive. A longitudinal slope this flat is not desirable, but it is
necessary to cross over the sanitary sewer line at Miller Road. The alternative to a
slope of 0.0010 feet per foot is a slope of 0.0015 feet per foot (marginally better) and a
step in the invert of the trunk line to cross over the sewer at Miller Road. The step in the
invert would be approximately 2.5 feet high. The sump created at the step would not
drain and would require excessively high maintenance.
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4.5 Inlets

4.4 Transition Structures

Box culverts are selected so that the open area of the culvert nearly matches the open
area of the pipe. Fillets between interior surfaces of transition pieces were considered
to provide a smooth connection between the pieces of the transition structure.
However, the constructability of these fillets is questionable at best. Increased head
losses were modeled at the transitions to account for the lack of smooth continuous
surfaces through the transition. The transitions were considered to have sudden
expansions and contractions.
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Osborn Road Storm Drain

Spreadsheets are used to calculate spread width, depth of flow, street capacities and
inlet capacities. Design flows at intersections were determined by proportioning the
peak flows calculated by the HEC-1 models. Discrete areas were broken out of the
original HEC-1 subbasins to determine flows at specific points of interest. The
contributing areas were measured and proportional flows calculated. Spreadsheets
and maps documenting these calculations are included in the Technical Appendix. For
small areas (generally the south side of a street) the Rational Method was used to
estimate peak flows. The Rational Method calculations are included in the HEC-12
spreadsheets. Table 3 shows the design flows at principal intersections. Rational
Method flows are included in Table 3 as noted.

Transition structures will be required at crossings of sanitary sewer lines. Box culverts
will be used at the point where the storm drain crosses the sewer line. Special
transition structures have been designed to convert from circular pipe to box culvert.
The transition structures are designed so that they are smooth. In the Handbook of
Hydraulics, 1976, page 8-32, Brater and King define a 'well designed' transition as "one
in which all plane surfaces are connected by tangent curves and a straight line
connecting flow lines at the two ends does not make an angle greater than 12 and one­
half degrees with the axis of the channel". Final design has maintained a maximum
angle of 12 and one-half degree in the transition pieces.

The Miller Road lateral is not expected to collect the expected 83 cfs peak flow
produced by the 10-year design storm. The inlets along Miller Road are lower than the
berm along Indian Bend Wash. The lateral is equipped with a check valve to prevent
backflow from the wash from discharging at the inlets. Headlosses through the check
valve limit the flow through the valve. The maximum capacity of the lateral is expected
to be 35 to 40 cfs during the peak flow in the trunk line. As the HGL in the trunk line
drops, headlosses through the check valve will decrease and performance of the lateral
is expected to improve. Flows which bypass the inlets will continue south along Miller
Road to Thomas Road. The check valve degrades the performance of the system, but
it is required to prevent flooding by water from Indian Bend Wash. Although it is
somewhat conservative, hydraulic models assume the full 83 cfs peak flow is collected
at Miller Road.
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Table 2
Lateral Design

Lateral Pipe HEC-1 Proportional Tail Water Upstream Inlet Freeboard

Diameter Subbasin Subbasin Peak HGL(1) HGL(2) Elevation
(in) (cfs) (ft) (ft) (ft) (ft)

Navajo 36 50610 49 1256.91 1257.60 1259.33 1.73
Pinto 36 50610 49 1255.06 1255.47 1259.03 3.56
68th St 42 50620 88 1252.18 1252.92 1255.65 2.73
Supai 36 50630 43 1248.48 1248.85 1252.17 3.32
70th St 36 50630 71 1247.18 1248.18 1251.19 3.01
Civic Center 30 50131 34 1233.67 1234.86 1236.13 1.27
75th St 36 51410 56 1231.45 1232.28 1233.35 1.07

Miller 42 51410 35 to 40(3) 1229.33 1230.82 1230.97 0.12

(1lMainline HGL at junction of lateral. Use this elevation for design of lateral extension.

(2)Upstream HGL calculated at lowest inlet on lateral, peak flow in pipe below lateral.

(3)Estimated inflow during peak flow in trunk line. Estimated 1O-year peak flow is 83 cfs



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

I\)
o

Table 3
Design Flows

HEC·1 Flows
Intersection Quadrant Subbasin I Subbasin I Total ISubarea I Proportional Local Street Flow

Peak (cfs) Area (ac) (ac) Flows (cfs) (Rational Method)
Thomas @ 61st PI S 070410 and 070420 21 21
Catalina @ 61st PI E 3
Catalina @ 62nd St S 3
Catalina @ 64th St S 3
Catalina @ 64th St/Alley S ALLEY 62 62
Osborn @ Navajo N 50610 99 51.8 25.43 49
Osborn @ Pinto N 50610 99 51.8 25.43 49
Osborn @ Pinto W 50610 99 51.8 0.99 1.9
Osborn @ 68th St Measured areas do not agree with model input. Total area of 50620 is 54.10 acres. Reduce peak flow proportionally.

Osborn @ 68th St N 50620 110 63.4 50.87 88
Osborn @ 68th St W 50620 110 63.4 3.23 6
Osborn @ Supai Measured areas do not agree with model input. Total area of 50630 is 41.97 acres. Increase peak flow proportionally.

N 50630 120 39.68 14.08 43
W 3.54 11

Osborn @ 70th St Measured areas do not agree with model input. Total area of 50630 is 41.97 acres. Increase peak flow proportionally.

N 50630 120 39.68 23.43 71
W 50630 120 39.68 0.92 3

Osborn @ 71st St N 50640 65 20.48 3.75 12
West side of 71 st St. Church 50100 79 20.5 5.75 22

Apts. 50100 79 20.5 1.49 6
Earll @ 71 st St Split flows 50/50 between Nand W

50100 79 20.5 11.86 4a
N Use 23 2
W Use 23 1

Earll @ Scottsdale N 50100 79 20.5 1.36 5
S 3

Earll @ Civic Center N 50131 55 15.36 8.74 34
W 50131 55 15.36 7.48 29

Earll @ 75th St N 51410 178 46.1 14.63 56
W 51410 178 46.1 4.75 18

Earll @ Miller NW 51410 178 46.1 13.85 53
NE 51410 178 46.1 7.8 30
W 51410 178 46.1 5.3 20



Design Exceptions
1. The inlets shown on Catalina Drive are not spaced to meet spread criteria. The

street has such a low conveyance capacity that a nearly continuous inlet would be
required to meet spread criteria. Two inlets are proposed on Catalina Drive to
collect nuisance flows.

2. Runoff enters the project corridor as concentrated point flows in several locations.
The runoff is typically generated on private property and discharged to the
roadway via a driveway or scupper. This occurs at Thomas Road and 61 st Place
(concentration point 070420 shown on Figure 3) and on 71 st Street between
Osborn Road and Earll Drive. The flows are collected as quickly as possible, but
localized flooding of the pavement is expected at the point of discharge.

Three inlets on Earll Drive between Miller Road and 75th Street are equipped with check
valves to prevent street flooding during high flows in Indian Bend Wash. These inlets
are modeled using StormCad to accurately access their performance. The model
finaldn.stm shows the inlet at Station 146+32 will have only 0.4 feet of freeboard at the
inlet. Design criteria requires a minimum of 0.5 feet of freeboard. The other inlets have
sufficient freeboard to meet design criteria.
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In most cases, the proposed inlets are Detail P-1569, wing length 17 feet. This is a 20­
foot curb opening inlet with no grate. The maximum wing length of 17 feet is
recommended in most locations to improve system performance during the interim
condition. During the interim condition, large bypass flows are expected from the
intersecting streets. Lengthening the wings on downstream catch basins will improve
their interception of the bypass flows with very little increase in cost. Grated inlets are
used as required to reduce utility conflicts. Grated inlets are Detail P-1570, double
grate. Grated inlets are only used to avoid conflicts with existing utilities. The catch
basin details are included in the plan set.

Osborn Road Storm Drain

Inlets were designed to collect the 1O-year flow while meeting spread criteria on streets
where the trunk line parallels the centerline. These include 61 st Street, Catalina Drive,
Osborn Road, 71 st Street and Earll Drive. On intersecting streets, (Pinto Lane, 68th

Street, etc) inlets were designed to collect flow equal to the capacity of the street (curb
full). The curb full collection criterion is intended to be an interim condition. Inlets on
the intersecting streets will be connected to the trunk line with laterals sized to
accommodate the 10-year design flow. In the future, the City of Scottsdale can connect
additional inlets to the laterals to collect the full 1O-year flow. Figure 4 and Table 4 are a
schematic representation of catch basin bypass relationships and calculated inflows.
Table 5 is a check of the HGL at the inlets.
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Table 4

Catch Basin Bypass Relationships

Inlet Station and Offset Design Flow at Bypass to Flow Bypass Half Street Allowable Calculated
Condition Inlet Inlet Captured Flow Width Spread Spread

(cfs) (cfs) (cfs) (cfs) (ft) (ft) (ft)

1 11 +95, 84' Rt HEC-1 21 a 9 12 35 23 31(1)

2 Exst @ 10+80, 84' Rt HEC-1 a 12 12 a 35 23 19
3 17+90, 30' Rt Rational 3 a 2 1 20 14 8

4 27+47,7' Rt Rational 3 a 3 a 15 9 13(1)

5 34+71, 23' Rt Rational 3 a 3 a 15 9 13(1)

6 50' Lt @ Navajo Tr. Curb Full 5 a 5 a NA NA NA
7 68+83, 72' Lt Curb Full 8 a 5 3 NA NA NA

7A 68+83, 58' Lt Curb Full a 3 2 1 NA NA NA
8 71+70,7' Lt HEC-1 2 a 2 a 21 15 10
9 72+ 17, 34' Lt Curb Full 4 a 4 a NA NA NA
10 72+52, 45' Lt Curb Full 4 a 4 a NA NA NA
11 81+42,7' Lt HEC-1 6 a 6 a 22 16 12
12 82+05, 34' Lt Curb Full 4 a 4 a NA NA NA
13 82+73, 68' Lt Curb Full 4 a 4 a NA NA NA
14 86+30, 16' Lt HEC-1 6 a 3 3 32 26 21
15 88+30,40'Lt HEC-1 3 3 3 3 32 26 17
16 92+20, 38' Lt HEC-1 3 3 4 2 32 26 20
17 92+85, 120' Lt Curb Full 3 a 3 a NA NA NA
18 93+13, 63'Lt Curb Full 2 a 1.5 0.5 NA NA NA
19 95+ 10, 39' Lt HEC-1 3 2 4 1 32 26 19

19A 95+10,39' Lt (Exst) HEC-1 a 1 0.3 0.7 32 26 9
19B 95+ 10, 33' Rt (Exst) Rational 3 a 2 1 32 26 9
20 95+38, 61' Lt Curb Full 8 a 7 1 NA NA NA
21 95+80, 143' Lt Curb Full 8 a 6 2 NA NA NA

21A 96+20, 39' Lt (Exst) HEC-1 a a a a 32 20 a
22 99+00, 37' Lt HEC-1 6 2 5 3 32 20 20

22A 101 +56, 27' Rt (Exst) Rational 2 a 1 1 32 20 20
23 101 +85, 38' Lt HEC-1 6 2 6 2 32 20 19

24 104+56, 10' Rt HEC-1 13 a 8 5 20 14 20(1)

25 106+36, 10' Rt HEC-1 a 5 5 a 20 14 16(1)

26 108+11, 10' Rt HEC-1 6 a 5 1 20 14 17(1)

27 105+04,31' Lt HEC-1 11 a 7 4 20 14 20(1)

28 106+21, 30' Lt HEC-1 a 4 4 a 20 14 16(1)

29 114+59, 10' Rt HEC-1 12 1 6 7 20 14 20(1)

30 114+71, 30' Lt HEC-1 15 a 8 7 20 14 20(1)

31 114+98, 36' Rt HEC-1 13 a 9 4 20 14 20(1)

32 20' Rt @ 71 st 81. HEC-1 11 0 7 4 20 14 19(1
)

33 116+50, 4' Rt HEC-1 a 10l2J 5 5 20 14 18(1)

34 116+01, 37' Lt HEC-1 a 13(2) 7 6 20 14 17(1)

35 116+13, 37' Lt HEC-1 a 6 4 2 20 14 13

36 118+65, 36' Lt HEC-1 3 2 5 a 20 14 14
37 118+81,3' Rt HEC-1 a 5 3 2 20 14 13
38 121+18,37'Lt HEC-1 3 a 3 0 20 14 15

39 121+17'3'Rt Rational 1 2 2 1 20 14 13

40 129+25,51' Lt HEC-1 15 a 9 6 32 26 23

41 131+95,51' Lt HEC-1 7 6 7 6 32 26 24
42 132+80,50'Lt HEC-1 7 6 7 6 32 26 20

43 134+56, 55' Lt HEC-1 a 6 3 3 32 26 15

44 134+84, 101' Lt Curb Full 9 a 7 2 NA NA NA

45 135+49, 97' Lt Curb Full 9 a 5 4 NA NA NA
46 136+03, 58'Lt HEC-1 0 3 3 0 30 24 8
47 139+49,61' Lt HEC-1 18 a 18 a 32 26 25

49 141+54,143' Lt Curb Full 16 0 13 4 NA NA NA

50 141+54,88'Lt Curb Full 0 4 3.5 0.5 NA NA NA
51 141+95,231' Lt Curb Full 13 0 4 9 NA NA NA
52 141+95,128' Lt Curb Full 0 9 5 4 NA NA NA

53 141+95,71' Lt Curb Full 0 4 3 1 NA NA NA

54 142+30,47' Lt HEC-1 5 0 4 1 20 14 17('J)

55 144+00,49' Lt HEC-1 5 1 4 2 20 14 18('J)

56 146+32, 49' Lt HEC-1 5 1 6 a 20 14 17('J)

57 147+77,49' Lt HEC-1 5 1 5 1 20 14 14

58 148+11, 110' Lt Curb Full 11 a 8 3 NA NA NA

59 148+11, 81' Lt Curb Full a 3 3 0 NA NA NA

60 148+58, 130' Lt Curb Full 9 a 7 2 NA NA NA

61 148+58,70'Lt Curb Full a 2 2 a NA NA NA

(1) Runoff enters street as point discharge. Encroachment criteria temporarily exceeded.

(2) Half street capacity exceeded, flows will overtop crown. Bypass from catch basins 29,30, 31and 32 divided between catch basins 33 and 34.

(3) Pavement spread exceeded on north half of roadway. Total 16' dry pavement expected during 1a-year storm.



-------------------
Table 5

Check of Hydraulic Grade Line at Inlets

I

I\)
~

I

Inlet Flow Connector Connector Friction Entrance HGL at HGL at Inlet Freeboard
Captured Size Length Loss Loss Connection Inlet Elevation

(cfs) (in) (ft) (ft)I1) (ft)12) (ft)13) (ft) (ft) (ft)
1 9 Modeled by Storm Cad 1269.8 1271.1 1.3
3 2 Modeled by Storm Cad 1264.2 1267.5 3.3

4 3 Modeled by Storm Cad 1265.0 1267.0 2.0

5 3 Modeled by Storm Cad 1264.0 1266.7 2.7
6 5 18 14 0.03 0.06 1257.1 1257.2 1259.5 2.3

7 & 7A 7 18 34 0.13 0.12 1257.1 1257.4 1259.7 2.3
8 2 18 14 0.00 0.01 1257.1 1257.1 1259.1 2.0
9 4 18 27 0.03 0.04 1255.2 1255.3 1259.2 3.9
10 4 18 10 0.01 0.04 1255.2 1255.3 1259.1 3.8
11 6 18 14 0.04 0.09 1252.3 1252.4 1256.1 3.7
12 4 18 15 0.02 0.04 1252.6 1252.7 1256.1 3.4
13 4 18 56 0.07 0.04 1252.6 1252.7 1255.8 3.1
14 3 18 17 0.01 0.02 1250.0 1250.1 1254.1 4.0
15 2 Modeled by Storm Cad 1249.4 1253.3 3.9
16 4 12 44 0.46 0.20 1248.5 1249.1 1252.0 2.9
17 3 18 33 0.02 0.02 1248.7 1248.7 1252.5 3.8
18 1.5 18 7 0.00 0.01 1248.7 1248.7 1252.2 3.5

19 & 19A 4 Modeled by Storm Cad 1248.1 1250.8 2.7
19B 2 15 25 0.02 0.02 1246.5 1246.5 1250.1 3.6
20 7 18 7 0.03 0.12 1247.7 1247.9 1251.4 3.5
21 6 18 33 0.09 0.09 1247.7 1247.9 1251.7 3.8

21A 0 12 35 0.00 0.00 1246.5 1246.5 1250.3 3.8
22 5 18 40 0.08 0.06 1244.2 1244.3 1248.5 4.2

22A 1 12 25 0.02 0.01 1244.2 1244.2 1247.6 3.4
23 6 Modeled by Storm Cad 1245.5 1247.6 2.1
24 8 Modeled by Storm Cad 1243.8 1247.5 3.7
25 5 Modeled by Storm Cad 1243.3 1246.8 3.5
26 5 Modeled by Storm Cad 1242.9 1245.9 3.0
27 7 18 29 0.11 0.12 1243.6 1243.8 1247.4 3.6
28 4 18 29 0.04 0.04 1243.6 1243.7 1246.9 3.2

29 6 18 13 0.04 0.09 1239.6 1239.7 1243.1 3.4

30 8 18 29 0.14 0.16 1239.6 1239.9 1243.0 3.1
31 9 18 38 0.23 0.20 1239.6 1240.0 1242.8 2.8

32 7 18 22 0.08 0.12 1239.6 1239.8 1243.0 3.2

33 5 18 6 0.01 0.06 1239.6 1239.7 1242.4 2.7

34& 35 11 18 37 0.34 0.30 1239.6 1240.2 1242.5 2.3
36 5 Modeled by Storm Cad 1239.0 1241.8 2.8
37 3 18 8 0.01 0.02 1238.6 1238.7 1241.9 3.2
38 3 Modeled by Storm Cad 1237.9 1241.3 3.4
39 2 18 8 0.00 0.01 1237.6 1237.6 1241.0 3.4
40 9 18 50 0.31 0.20 1235.1 1235.6 1238.5 2.9
41 7 18 50 0.19 0.12 1235.1 1235.4 1237.5 2.1
42 7 18 50 0.19 0.12 1234.0 1234.3 1237.1 2.8
43 3 18 50 0.03 0.02 1233.3 1233.3 1236.1 2.8
44 7 18 18 0.07 0.12 1234.2 1234.4 1236.1 1.7
45 5 18 46 0.09 0.06 1234.2 1234.4 1236.3 1.9
46 3 18 55 0.04 0.02 1232.8 1232.8 1235.4 2.6
47 18 Modeled by Storm Cad 1232.0 1233.5 1.5
49 13 24 37 0.47 0.13 1231.9 1232.5 1234.0 1.5
50 3.5 18 37 0.03 0.03 1231.9 1231.9 1233.6 1.7
51 4 18 4 0.00 0.04 1231.9 1231.9 1234.5 2.6
52 5 18 4 0.01 0.06 1231.9 1231.9 1234.0 2:1
53 3 18 4 0.00 0.02 1231.9 1231.9 1233.5 1.6

54 4 18 45 0.05 0.04 1230.9 1231.0 1233.0 2.0

55 4 Modeled by Storm Cad 1231.7 1232.4 0.7

56 6 Modeled by Storm Cad 1231.2 1231.6 0.4
57 5 Modeled by Storm Cad 1230.8 1231.3 0.5
58 8 18 39 0.19 0.16 1230.9 1231.2 1231.2 0.0
59 3 18 39 0.03 0.02 1230.9 1230.9 1231.1 0.2
60 7 18 5 0.02 0.12 1230.9 1231.0 1231.3 0.3
61 2 18 5 0.00 0.01 1230.9 1230.9 1231.1 0.2

(1) Assumes connector pipe is flooded for full length.

(2) Assumes entrance loss at inlet equal 0.5 times velocity head.

(3) HGL at Storm Cad node near inlet. See mainline model or lateral models.



4. The inlet at Station 146+32 is expected to collect 6 cfs with only 0.4 feet of
freeboard. The connector pipe is restricted by a check valve. The lack of
collection capacity impacts the spread condition in Earll Drive in this reach. The
spread condition is discussed in design exception number 5, below.

6. Flow from Thomas Road is collected by a proposed catch basin near the point of
discharge from subbasin 070420, at Station 12+00, 84 feet right. The most
efficient inlet for this location is a curb opening with a 6-foot wing. Bypass flows
from the catch basin are collected in the existing catch basin approximately 10 feet
west of the existing discharge pipe from Marriott Brighton Gardens. The existing
inlet is a 15-foot curb opening inlet. It is capable of collecting the bypass flows
with a spread width of about 19 feet. This inlet discharges into an existing City of
Phoenix storm drain system.

3. The encroachment criterion is exceeded by 1 foot at the north west corner of
Scottsdale Road and Earll Drive. Approximately 5 feet of dry pavement is
expected north of the street centerline, while design criteria require 6 feet. An
additional catch basin is not recommended in this reach for several reasons. The
connector pipes have to cross Earll Drive, impacting traffic in both directions.
There are numerous businesses located on Earll Drive, west of Scottsdale Road.
Additional crossings of Earll Drive will increase construction time and cause
additional interruptions to the businesses. Multiple inlets are currently proposed
along both the north and south sides of Earll Drive between 71 st Street and
Scottsdale Road, so runoff is being collected at relatively short intervals.
Additional catch basins may be indicated by a strict adherence to design criteria.
However, if the north and south sides of the road are considered, 12 feet of dry
pavement is expected during the 10-year storm. This meets the minimum width of
12 feet of dry pavement required by the design criteria.
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5. Encroachment criterion is exceeded on the north side of Earll Drive between 75th

Street and Miller Road. A peak flow of approximately 18 cfs is expected to be
generated by the area draining to the pavement in this area. Four catch basins are
spaced at 100 to 200 foot intervals to collect the flow. The expected spread width
is 17 to 18 feet wide. The allowable spread width is 14 feet. Additional catch
basins are not recommended in this reach for several reasons. The connector
pipes have to cross Earll Drive, impacting traffic in both directions. There are
numerous utility crossings for each connector pipe, including 2 sanitary sewers
and an 8-inch water line. Avoidance of the sanitary sewers requires vertical
relocation of the water line. The south side of the street remains relatively dry in
this reach. Runoff is not expected to cross the crown of Earll Drive from the north
to the south, so the only runoff in the south gutter is the runoff generated on the
pavement of Earll Drive. The pavement encroachment from the small flows in the
south gutter is expected to be less than 7 feet, leaving 13 feet of dry pavement on
the south side of the roadway. The total width of dry pavement is expected to be
16 feet during the 10-year storm. Excess flows will continue south along Miller
Road to Thomas Road.
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5.0 STRUCTURAL CALCULATIONS

Structural calculations are included in the Technical Appendix. Design of structures is
per AASHTO Specifications, 1996 edition and ADOT Bridge Group Standard Detail
8-2.10, 1992 edition.

5. The capacity of the Miller Road lateral is limited to 35 to 40 cfs due to headlosses
though a check valve. The expected peak flow from the 10-year storm is 83 cfs.
Excess flows will continue south along Miller Road to Thomas Road.
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HEC·1 MODELING

PBOsb.DAT



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

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

1*****************************************

* *
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991

VERSION 4.0.1E
Lahey F77L-EM/32 version 5.01

Dodson & Associates, Inc.
RUN DATE 03/10/00 TIME 12:09:34

*
*
*
*
*
*

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

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* ( 916) 551-1748 *
* *
***************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1

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

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

* This is ALTERNATIVE D hydrology for Change Order #2
*

*
*
*

*

*
* - This model is based on the Recommended Plan - Part A for the Osborn Road

Outfall with the following changes:
Osborn Road Outfall has been modified to include a storm drain in
Osborn Road running from the Paiute Basin to 71st Street, south on
71st Street to Earll Drive and east on Earll Dr. to Indian Bend Wash.
Use of the existing storm drain in Osborn Road for excess runoff has

Osborn Outfall Final HEC-1 Model
File: PBOsb.dat Page 1 of 100



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

1

*
*
*
*
*

1 ID
2 ID
3 ID
4 ID
5 ID
6 ID
7 ID
8 ID
9 ID

10 ID
11 ID
12 ID
13 ID
14 ID
15 ID
16 ID
17 ID
18 ID
19 ID
20 ID
21 ID
22 ID
23 ID
24 ID
25 ID
26 ID
27 ID
28 ID
29 ID
30 ID
31 ID
32 ID
33 ID
34 ID
35 ID
36 ID
37 ID
38 ID
39 ID
40 ID
41 ID

not been included in this model, since the benefit of this alternative
is the elimination of any construction activities in Osborn Road east
of Scottsdale Road.

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

STP-PAPAGO REGIONAL FLOOD CONTROL PROJECT
SCOTTSDALE - TEMPE - PHOENIX
***************************************************************************

Kimley-Horn and Associates, Inc.
KVL Consultants, Inc.

10-Year, 6-Hour Storm Event
10/97

PARSONS BRINCKERHOFF MODIFICATIONS TO ORIGINAL KIMLEY HORN MODEL
FILE NAME: PBOSB.DAT
FILE MODIFIED BY PARSONS BRINCKERHOFF/PREMIER ENGINEERING TO BE USED IN
DESIGN OF OSBORN OUTFALL.
MODIFICATIONS:
1) SUBBASIN 050062 REROUTED DIRECTLY TO PAIUTE PARK- IMPROVEMENTS TO 64TH ST

CONVEY FLOW TO DETENTION BASIN. AREA REDUCED TO 3.9 ACRES (0.0061 SM).
2) PAIUTE PARK STAGE/DISCHARGE CURVE ADJUSTED TO REFLECT GRADING

BY PREMIER ENGINEERING. ASSUME PAIUTE PARK OUTLET FUNCTIONS AS CULVERT IN
INLET CONTROL.

3) SUBBASINS CONTRIBUTING TO 66" ADOT PIPE AND SCOTTSDALE ROAD SOUTH OF
OSBORN ROAD REMOVED FROM MODEL (SUBBASINS 050710, 050720,058810, 050640,
050910, and 050650. FLOWS COLLECTED AND CONVEYED BY SCOTTSDALE ROAD
STORM DRAIN.

4) REVISE AREA OF SUBBASIN 050310 FROM 0.041 SM TO 0.0063 SM.AND ROUTE TO
EXISTING DETENTION BASIN. REMAINING AREA IS SRP PROPERTY WHICH DRAINS
WEST.
AREA REDUCTION DUE TO:
REMOVE APARTMENTS AT THOMAS AND 64TH ST DUE TO ON-SITE RETENTION.
REMOVE PORTION OF SRP SUBSTATION WHICH DRAINS EAST.
COLLECT PAVEMENT FLOWS FROM 64TH ST (THOMAS TO PAIUTE PARK) IN TRUNKLINE.
COLLECT FLOWS FROM PAVED AREA BETWEEN SUBSTATION AND APARTMENTS IN
TRUNKLINE

5) REVISE HYDROGRAPH CARDS FOR SUBBASIN 050130. INSERT CONCENTRATION
POINT AT EARLL AND CIVIC CENTER.

6) REVISE HYDROGRAPH CARDS FOR SUBBASIN 050100. EARLL ALIGNMENT DIVIDES
SUBBASIN. ROUTE FLOWS TO CONCENTRATION POINT AT EARLL AND SCOTTSDALE.

7) REVISE PIPE SIZES/LENGTHS IN ROUTE CARDS TO REFLECT PB DESIGN
8) DIVERT 58 CFS EAST ON THOMAS IN 45" ABANDONED WATERLINE PER ENTELLUS

DRAINAGE REPORT FOR 64TH STREET (ADDENDUM NO.1, 3/27/98). DIVERSION
HEC-1 INPUT PAGE 2

Osborn Outfall Final HEC-1 Model
File: PBOsb.dat Page 2 of 100



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

42
43
44
45
46
47
48
49
50
51
52
53

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

*

FROM CONCENTRATION POINT 50020.
9) MARRIOTT BRIGHTON GARDENS STAGE/DISCHARGE CURVE ADJUSTED TO REFLECT

GRADING BY PREMIER ENGINEERING. ASSUME OUTFLOW FROM MARRIOTT IS SAME
AS CULVERT IN INLET CONTROL.

Parsons Brinckerhoff
Alan Humphrey
5/5/99
Revised 8/11/99 FOR 50% SUBMITTAL
Revised 11/4/99 FOR 90% SUBMITTAL
Revised 3/10/00 FOR 100% SUBMITTAL

54
55

56
57
58
59
60
61
62

* DIAGRAM
IT 2
10 5

KK 070808 BASIN
BA 0.017
PH 0 0 0.50
LS 0 88 0
UK 300 0.0100 0.20
UK 100 0.0100 0.10
RK 1600 0.214 0.03
*

300

0.97 1. 61 1. 76 1. 86 2.05
0 98 0

99
1

TRAP 2 3.5

* The 10 year flows are diverted into a proposed storm drain along Oak Street.
* In storm events greater than the 10 yr, the remaining flow will follow its
* natural course across and sheet flow across Oak Street to the north.
*

Divert 10-year flows into storm drain63
64
65
66

KK 808PP
DT 8080UT
DI 0
DQ 0

12
0.01

13
1

15
3

50
38

100
88

67
68

69
70
71
72
73
74

KK 070610 FROM 070808
RK 240 0.0066 0.013

KK 070610 BASIN
BA 0.007
LS 0 88 0
UK 300 0.0100 0.20
UK 100 0.0100 0.10
RK 500 0.054 0.03

o
99

1

CIRC

98

TRAP

3.00

o

2 3.5

Osborn Outfall Final HEC-1 Model
File: PBOsb. dat Page 3 of 100



- - - - - - - - - - - - - - - - - - -
75 KK 610PP Divert 10-year flows into storm drain
76 DT 6100UT
77 DI 0 5 6 10 50 100
78 DQ 0 .01 1 5 45 95

1 HEC-1 INPUT PAGE 3

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

79 KK 070610 COMBINE
80 HC 2

81 KK 070508 FROM 070610
82 RK 420 0.0066 0.013 CIRC 3.00

83 KK 070508 BASIN
84 BA 0.008
85 LS 0 85 0 0 98 0
86 UK 300 0.0100 0.20 99
87 UK 100 0.0100 0.10 1
88 RK 600 0.048 0.03 TRAP 9 1.0

89 KK 508PP Divert 10-year flows into storm drain
90 DT 5080UT
91 DI 0 4 5 15 50 100
92 DQ 0 .01 1 11 46 96

93 KK 070508 COMBINE
94 HC 2

95 KK 070010 FROM 070508
96 RK 270 0.0066 0.013 CIRC 3.00

97 KK 070010 BASIN
98 BA 0.009
99 LS 0 88 0 0 98 0

100 UK 300 0.0100 0.20 99
101 UK 100 0.0100 0.10 1
102 RK 1200 0.042 0.03 TRAP 2 3.5

103 KK 010PP Divert 10-year flows into storm drain
104 DT 0100UT
105 DI 0 7 10 15 50 100
106 DQ 0 .01 3 8 43 93

107 KK 070010 COMBINE

Osborn Outfall Final HEC-1 Model
File: PBOsb.dat Page 4 of 100



- - - - - - - - - - - - - - - - - - -
lOB HC 2

109 KK 070210 FROM 070010
110 RK 120 0.0033 0.013 CIRC 3.00

III KK 070209 BASIN
112 SA O.OlB
113 LS 0 B7 0 0 9B 0
114 UK 300 0.0100 0.20 99
115 UK 100 0.0100 0.10 1
116 RK 1200 0.252 0.03 TRAP 2 3.5

1 HEC-1 INPUT PAGE 4

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

117 KK 070210 FROM 070209
118 RK 750 0.252 0.013 TRAP 10 1

119 KK 070210 BASIN
120 BA 0.008
121 LS 0 87 0 0 98 0
122 UK 300 0.0100 0.20 99
123 UK 100 0.0100 0.10 1
124 RK 600 0.043 0.03 TRAP 2 3.5

125 KK 070210 COMBINE
126 HC 2

127 KK 210PP Divert 10-year flows into storm drain
128 DT 2100UT
129 DI 0 17 20 30 50 100
130 DQ 0 .01 3 13 33 83

131 KK 070210 COMBINE
132 HC 2

133 KK 050005 FROM 070210
134 RK 950 0.008 0.013 CIRC 3.00

135 KK 050005 BASIN
136 BA 0.038
137 LS 0 85 0 0 98 0
138 UK 300 0.0100 0.20 99
139 UK 100 0.0100 0.10 1
140 RK 1650 0.09 0.03 TRAP 30 1.0

Osborn Outfall Final HEC-1 Model
File: PBOsb.dat Page 5 of 100



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

ID 1 2 3 4 5 6 7 8 9 10

KK 070210
KM Retrieve overland flows at CP 070210
DR 2100UT

KK 070220 FROM 070210
RK 164 0.0131 0.013 CIRC 1.0

KK 070040 FROM 070220
RK 723 0.014 6 0.017 TRAP 54.8 1

KK 070040 BASIN
BA 0.006

KK 005PP Divert 10-year flows into storm drain
DT 0050UT
DI 0 21 22 100 150 200
DQ 0 .01 1 79 129 179

*
* The start of the Osborn Road outfall hydrology

*

KK 070010
KM Retrieve overland flows at CP 070010
DR 0100UT

KK 070020 FROM 070010
RK 178 0.0131 0.013 CIRC 1.0

KK 070030 FROM 070020
RK 520 0.0146 0.025 TRAP 9.0 1

HEC-1 INPUT

141
142
143
144

145
146
147

148
149

150
151

1

LINE

152
153
154
155
156
157

158
159

160
161

162
163
164

165
166

167
168

169
170

KK 070030 BASIN
BA 0.004
LS 0 85 0
UK 150 0.0100 0.30
UK 50 0.0100 0.10
RK 522 0.0146 0.03

KK 070030 COMBINE
HC 2

KK 070040 FROM 070030
RK 177 0.0146 0.017

o
65
35

98

TRAP

TRAP

o

2

54.8

3.5

1

PAGE 5

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
171 LS 0 86 0 0 98 0
172 UK 181 0.0100 0.28 72
173 UK 60 0.0100 0.10 28
174 RK 1946 0.0146 0.02 TRAP 30 1.0

175 KK 070040 COMBINE
176 HC 3

177 KK 070050 FROM 070040
178 RK 878 0.0146 0.025 TRAP 20.0 1.0

179 KK 070050 BASIN
180 BA 0.018
181 LS 0 86 0 0 98 0
182 UK 150 0.0100 0.30 65
183 UK 50 0.0100 0.10 35
184 RK 290 0.0058 0.02 TRAP 11 1.0
185 RK 981 0.0146 0.02 TRAP 11 1.0

186 KK 070050 COMBINE
187 HC 2

188 KK 070060 FROM 070050
189 RK 872 0.0058 0.025 TRAP 1.0 1.0

1 HEC-1 INPUT PAGE 6

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

190 KK 070310 BASIN
191 BA 0.023
192 LS 0 86 0 0 98 0
193 UK 150 0.0100 0.30 65
194 UK 50 0.0100 0.10 35
195 RK 278 0.0058 0.02 TRAP 11 1.0
196 RK 986 0.0146 0.02 TRAP 11 1.0

197 KK 070060 FROM 070310
198 RK 745 0.0058 0.025 TRAP 1.0 1.0

199 KK 070060 BASIN
200 BA 0.020
201 LS 0 86 0 0 98 0
202 UK 150 0.0100 0.30 65
203 UK 50 0.0100 0.10 35
204 RK 1096 0.0058 0.03 TRAP 2 1.0

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -

1

205
206

207
208

209
210
211
212
213
214

215
216
217
218
219
220

221
222

223
224
225

226
227

228

LINE

KK 070060 COMBINE
HC 3

KK 070070 FROM 070060
RK 726 0.0146 0.025 TRAP 30.0 1.0

KK 070070 BASIN
BA 0.032
LS 0 B6 0 0 9B 0
UK 150 0.0100 0.30 65
UK 50 0.0100 0.10 35
RK 1209 0.0146 0.03 TRAP 2 1.0

KK 0700BO BASIN
BA 0.021
LS 0 B3 0 0 9B 0
UK 29 0.0100 0.39 9
UK 189 0.0100 0.10 91
RK 1257 0.0058 0.02 TRAP 30 1.0

*

KK 070080 COMBINE
HC 3

KK 07Det Detention basin at Marriott's Brighton Gardens
KO 2
RS 1 STOR
* SV CARD MODIFIED BY PREMIER ENGINEERING FOR 100% SUBMITTAL
* SV 0 0.53 1. 22 2.03 3.07 4.37 5.92
* SV 0 0.17 1. 00 1. 95 3.09 4.42 5.94
SV 0 .1 .47 1. 49 2.60 3.82 5.15
SE 66 67 68 69 70 71 72 73
* SE 66 67 68 69 70 71 72
SQ 0 2 8 16 29 38 48
* SQ 0 4 16 34 60 BO 150
*
* Marriott's Brighton Gardens outfall - 07Qpip is the outflow in the storm drain
* 07Qspl is the flow overtopping the basin
*

HEC-1 INPUT PAGE 7

10 1 2 3 4 5 6 7 B 9 10

229
230
231

KK 07Qpip
DT 07Qspl
01 0 71 112 172 245 329 420 518 623

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
232 DQ 0 0.1 26 72 132 204 285 374 471

*

233 KK 07000A
234 KM Route from Marriott across Thomas Road
235 RK 105 .00001 .013 CIRC 2.5

*

236 KK 07042A FROM 07Qpip
237 KM Route from manhole to Thomas and 61st Place

* PB MODIFICATION FOR 90% SUBMITTAL
238 RK 261 0.0055 0.013 CIRC 3.0

* RK 1000 0.005 0.013 CIRC 3.0
*

239 KK 070410 BASIN
240 BA 0.011
241 LS 0 84 0 0 98 0
242 UK 144 0.0100 0.32 44
243 UK 121 0.0100 0.10 56
244 RK 1816 0.0146 0.02 TRAP 23 1.0

245 KK 070420 FROM 070410
246 RK 183 0.0058 0.017 TRAP 52.5 1

247 KK 070420 BASIN
248 BA 0.003
249 LS 0 79 0 0 98 0
250 UK 177 0.0100 0.31 25
251 UK 200 0.0100 0.10 75
252 RK 1046 0.0058 0.02 TRAP 49 1.0

*

253 KK 07042C
254 KM COMBINE FLOWS FROM BASIN 070410 AND 070420
255 HC 2

*
* PB MODIFICATION FOR 90% SUBMITTAL
* DIVERT FLOWS WEST TO CITY OF PHOENIX STORM DRAIN
* CONTINUING HYDROGRAPH IS FLOW COLLECTED BY PROPOSED CATCH BASIN IN THOMAS

256 KK 070420
257 DT 70west
258 01 0 2 4 6 9 14 18 22 26
259 DQ 0 0 0 0 0 5 9 12 17

*
1 HEC-1 INPUT PAGE 8

Osborn Outfall Final HEC-l Model
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- - - - - - - - - - - - - - - - - - -
LINE 10 1 2 3 4 5 6 7 8 9 10

260
261
262

KK 07042C
KM COMBINE FLOWS FROM MARRIOTT AND THOMAS CATCH BASIN
HC 2

*

263
264

265

KK
KM
* PB
RK
* RK

21000A
Route from Thomas & 61st Place
MODIFICATION FOR 90% SUBMITTAL

490 0.0069 0.013
450 0.005 0.013

to 61st Place & Catalina

CIRC 3.5
CIRC 3.5

*

1.0
1.0

98 0

TRAP 38
TRAP 45

no inlet provided

o
26
74

o
0.34
0.10
0.02
0.02

79
0.0100
0.0100
0.0032
0.0020

* PB MODIFICATION FOR 90% SUBMITTAL
* Basin 210005 Removed from Model
* KK210005 BASIN
* BA 0.008
* LS 0
* UK 94
* UK 116
* RK 523
* RK 1250

*
* KK210005 COMBINE
* KM FLOW IN PIPE FROM MARRIOTT
* HC 2
*

266

267

KK 050030 FROM 210005
* PB MODIFICATION FOR 90% SUBMITTAL
RK 1579 0.0050 0.013 CIRC 4.0

*

268
269
270

KK 050005
KM Retrieve overland flows at CP 050005
DR 0050UT

271
272

273
274
275
276
277

KK 050010 FROM 050005
RK 1300 0.015 0.02

KK 050010 BASIN
BA 0.066
LS 0 81 0 0
UK 144 0.0100 0.30 52
UK 57 0.0100 0.10 48

TRAP

98

35

o

1

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
278 RK 1189 0.0033 0.02 TRAP 30 1.0
279 RK 1197 0.0038 0.02 TRAP 60 1.0

280 KK 050010 COMBINE
281 HC 2

1 HEC-1 INPUT PAGE 9

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

282 KK 050020 FROM 050010
283 RK 1370 0.0038 0.017 TRAP 37.5 1

284 KK 050210 BASIN
285 BA 0.054
286 LS 0 79 0 0 98 0
287 UK 200 0.0100 0.30 28
288 UK 200 0.0100 0.10 72
289 RK 564 0.0038 0.02 TRAP 23 1.0
290 RK 1199 0.0033 0.02 TRAP 23 1.0

291 KK 210ST STORAGE
292 RS 1 STOR
293 SV 0.00 7.72 7.72
294 SE 0.00 1. 00 2.00
295 SQ 0.00 0.01 0.01
296 ST 1.0 500 3.0 1.5

297 KK 050020 FROM 050210
298 RK 278 0.0033 0.017 TRAP 60.0 1

299 KK 050020 BASIN
300 BA 0.009
301 LS 0 79 0 0 98 0
302 UK 166 0.0100 0.30 39
303 UK 98 0.0100 0.10 61
304 RK 1304 0.0038 0.02 TRAP 60 1.0

305 KK 050020 COMBINE
306 HC 3

* PB MODIFICATION FOR 90% SUBMITTAL
* DIVERT 58 CFS EAST IN ABANDONED STORM DRAIN. SYSTEM INSTALLED
* WITH 64TH ST. IMPROVEMENTS

307
308
309

KK 050020
KM EXCESS FLOW FROM 64TH ST./THOMAS SYSTEM
DT 0200UT

Osborn Outfall Final HEC-1 Model
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- - - - - - .. - - - - - - - - - - - -

2.72
70

0.01

2.72
69

0.01

0.06 0.62
67 68

0.01 0.01
3.0 1.5

50% SUBMITTAL

030ST STORAGE
1 STOR
o 0.01

65 66
0.00 0.01

68 150
MODIFICATION FOR

KK ALLEY COMBINE
KO 2
KM FLOW IN ALLEY AT CATALINA AND 64TH STREET
HC 2

KK 050030 COMBINE
HC 2

10 1 2 3 4 5 6 7 8 9 10

KK 050050 FROM 050030
KM Cross Cut Canal to 6' X 4' RCBC
KO 2
* PB MODIFICATION FOR 90% SUBMITTAL
RK 841 0.002 0.013 CIRC 5.5
* RK 150 0.002 0.013 CIRC 5.5
* PB MODIFICATION FOR 90% SUBMITTAL
* REMOVE ROUTE- REPLACE WITH STORAGE ROUTE THROUGH
* EXISTING SRP DETENTION BASIN. SEE BELOW
* KK050050 FROM 050305

KK
RS
SV
SE
SQ
ST
* PB

310 DI 0 58 500
311 DQ 0 58 58

312 KK 050030 FROM 050020
313 RK 347 0.0038 0.017 TRAP 37.5 1

314 KK 050030 BASIN
315 BA 0.020
316 LS 0 79 0 0 98 0
317 UK 150 0.0100 0.30 15
318 UK 50 0.0100 0.10 85
319 RK 278 0.0038 0.02 TRAP 9 1.0
320 RK 1468 0.0033 0.02 TRAP 9 1.0

*
* Scottsdale Executive Villas natural storage in parking lot
*

HEC-1 INPUT PAGE 101

LINE

321
322
323
324
325
326

327
328
329
330

331
332

333
334
335

336

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
0 98 0

57
43

TRAP 38 1.0
TRAP 38 1.0

337
338
339
340
341
342
343

* RK 647 0.002 0.013

KK 050040 BASIN
BA 0.102
LS 0 79 0
UK 150 0.0100 0.30
UK 50 0.0100 0.10
RK 2230 0.0038 0.02
RK 2654 0.0038 0.02

TRAP 6 o

344
345
346
347
348

349
350
351

KK 40STOR Storage on west side of cross-cut canal
RS 1
SV 0 0 0 0 2.6 13 .5 13.5
SE 58 59 60 61 62 63 64
SQ 0 10 22 32 40 50 55

KK 050050 FROM 050040
KO 2
RK 491 0.0334 0.013 CIRC 2.5
* ******************************************************************

* PB Modification:
* Reduce Area of Subbasin 050310 to 4.0 Acres (0.0063 SM)
* Remaining area is west side of SRP substation
* Remove one routing card for internal flows- this reduces route
* length.
* Add storage route through existing detention basin
* Flows from apartments and east side of substation retained on-site.
* Flow from 64th St pavement collected by trunkline in 64th St.
* ******************************************************************

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

BASIN

79 0 0 98 0
0.0100 0.30 28
0.0100 0.10 72
0.0033 0.02 TRAP 30 1.0
0.0038 0.02 TRAP 30 1.0

1

LINE

352

353
354
355
356
357

358
359
360
361

KK 050310
* BA 0.041
BA 0.0063
LS 0
UK 200
UK 200
RK 816
* RK 848

KK SRPDet
KO 2
RS 1
SA 0.152

STOR
0.207 0.207

PAGE 11
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- - - - - - - - - - - - - - - - - - -
362
363
364

SE 53.4 56 57
SQ 0 2 4 5 8 10 20 40
SE 53.4 54.0 54.3 54.5 54.9 55.1 53.48 57
* ******************************************************************

* PB Modification:
* Add subbasin to represent flows from pavement of 64th St south
* of Paiute Park and paved area between SRP substation and new
* apartments. Area to be collected by large pipe in 64th St.

365
366
367
368
369
370
371

372
373
374
375
376
377
378

KK S 64th
KO 2
BA 0.011
LS 0
UK 100
UK 100
RK 1430

KK 050065
KO 2
BA 0.014
LS 0
UK 100
UK 100
RK 500

BASIN

79
0.004
0.008
0.004

BASIN

79
0.01
0.01

0.005

o
0.1
0.1

0.015

o
0.3
0.1

0.012

o
53
47

o
15
85

83

TRAP

98

TRAP

o

35

o

60

1

1

1

LINE

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

* PB Modification
* Relocate hydrograph and subsequent route for Basin 050060
* Combine separately to get peak flow in main pipe
* KK050060 BASIN
* BA 0.029
* LS 0 79 0 0 98 0
* UK 105 0.01 0.3 20
* UK 160 0.01 0.1 80
* RK 1300 0.0038 0.03 TRAP 100 1.0
*
* ******************************************************************

* PB Modification
* Relocate hydrograph and subsequent route for Basin 050062
* Modify pipe length to reflect storm drain route on 64th St
* Insert hydrographs at this location
* Revise basin area to 3.9 acres (0.0061 square miles)
* ******************************************************************

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 12
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- - - - - - - - - - - - - - - - - - -
BASIN

79
0.01
0.01

0.005

had 2 BA cards. The 0.006 card was first, leaving
be used in the model.

379
380

381
382
383
384

KK 050062
BA 0.0061
* Original KH model
* the 0.014 card to
* BA 0.006
* BA 0.014
LS 0
UK 100
UK 50
RK 900

o
0.3
0.1

0.012

o
15
85

98

TRAP

o

60 1

FROM 050062385
386
387

KK 050050
KO 2
RK 1000
*

0.002 0.013 CIRC 2.5 1

388
389
390
391

* Flows combined from 050040, 050305, revised 050310 and 050065
* into main pipe above Paiute Park. PB- Add 050062 and S 64th
*

KK 050050 COMBINE
KO 2

KM Peak flow in main pipe above Paiute Park
HC 6
* Revise Hydrograph combine count from 5 to 6
* Move Subbasin 050060 (Paiute Park) to combine here.

392 KK 050060 BASIN
393 BA 0.029
394 LS 0 79 0 0 98 0
395 UK 105 0.01 0.3 20
396 UK 160 0.01 0.1 80
397 RK 1300 0.0038 0.03 TRAP 100 1.0

398 KK 050050 COMBINE
399 KM Paiute Park inflow
400 HC 2

*

401 KK 05005A
402 KM Station 80+50 to Pauite Park

* PB MODIFICATION FOR 90% SUBMITTAL
403 RK 140 0.002 0.013 TRAP 6 0

*
* ******************************************************************
* PB Modification:
* Revise Kimley-Horn stage/storage/discharge curve
* Revisions based on iterative calculations which included effect of

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
* Paiute Park discharges on downstream pipe system.
* ******************************************************************

1 HEC-1 INPUT PAGE 13

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

57

88

22.1

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

56

81

18.5

ARE

36.48
33.52
28.50

57
140
156

use in detention

73

55

15.1

26.92
24.06
20.15

55
125
156

65

54

11. 7

22.39
19.58
16.16

54
115
156

56

53

8.40

17.92
15.17
12.30

53
110
156

52

47

5.14

13.51
10.83

8.55
52
70

136

51

37

2.37

9.18
6.57
4.93

51
38

105

50

22

CAUTION- WATER SURFACE ELEVATIONS IN PAIUTE PARK
1 FOOT HIGHER THAN CALCULATED AFTER TIME 0308

KH Curve
STOR
0.64

KK 05Det Storage
KO 2
KM ******
KM ******
* Original
* RS 1
* SV 0
* 22.1S
* SE 49
* 58
* SQ 4.5
* 156
* Revised Premier Curve 7/10/99 jjh
* SV Revised by Premier 7/22/99
* SV revised by Premier 8/6/99 to reflect maintenance yard
* basin; SQ revised to reflect no flow from basin
* Final discharge curve by Premier 11/2/99- inlet control
RS 1 STOR
* SV 0 4.92
* SV 0 2.40
SV 0 1.89
SE 48 50
* SQ 0 15
SQ 0 46

404
405
406
407

408

411

409
410

*
* Revised PB Curve
* SA 1. 20 1. 84 3.17 3.21 3.31 3.35 3.42 3.49
* SE 50 51 52 53 54 55 56 57
* SQ 0 20 40 60 80 100 120 140
* SE 50 50.8 51.18 51. 78 52.39 52.94 53.48 54.04
*
* Paiute Park outfall - 05Qpip is the outflow in the storm drain
* 05Qspl is the flow overtopping the basin

*
*
* Overflows to CP 050060

*

412
413

KK 05Qpip
DT 05Qspl

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
414 01 0 160 382 780 1292 1897
415 OQ 0 0.01 212 600 1102 1697

*
* Begin storm drain system in Osborn Road

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

* PB Modification
* Relocate hydrograph and subsequent route for Basin 050062
* Remove hydrographs from this location
* ******************************************************************

1

LINE

416
417
418

419
420
421
422
423
424
425

* KK050062 BASIN
* BA 0.006
* BA 0.014
* LS 0 79 0 0 98 0
* UK 100 0.01 0.3 15
* UK 50 0.01 0.1 85
* RK 900 0.005 0.012 TRAP 60 1
* KK050610 FROM 050062
* RK 1500 0.003 0.013 TRAP 60 1

*
HEC-1 INPUT PAGE 14

ID 1 2 3 4 5 6 7 B••••••• 9 10

KK 05DETA
KM Route from Paiute Park to Osborn & Pinto
RK 1180 0.0041 0.013 CIRC 4.5
*

KK 050610 BASIN
BA 0.081
LS 0 79 0 0 98 0
UK 130 0.0100 0.32 56
UK 70 0.0100 0.10 44
RK 1450 0.0038 0.02 TRAP 45 1.0
RK 1240 0.0033 0.02 TRAP 60 1.0
* ******************************************************************
* PB Modification
* Revise combine operation from 3 to 2 hydrographs due to hydrograph
* relocation.
* ******************************************************************

426
427
428
429

KK
KM
KO
HC

050610
OSBORN

2
2

COMBINE
& PINTO

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
430
431

432

433
434
435
436
437
438
439

440
441
442
443

444
445

KK 05062A FROM 050610
KM Route from Osborn & Pinto to Osborn & 68th Street
* ******************************************************************

* PB Modification

* FOR 50% SUBMITTAL

* Revise pipe size in routing card to reflect PB preliminary design.

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

RK 980 0.0036 0.013 CIRC 5

* RK 1050 0.0037 0.013 CIRC 6

KK 050620 BASIN
BA 0.099
LS 0 79 0 0 98 0
UK 147 0.0100 0.30 56
UK 53 0.0100 0.10 44
RK 940 0.0033 0.02 TRAP 41 1.0
RK 2545 0.0038 0.02 TRAP 60 1.0

KK 050620 COMBINE
KM OSBORN AND 68TH STREET
KO 2
HC 2

KK 05063A FROM 050620
KM Route from Osborn and 68th Street to Osborn & 70th Street
* ******************************************************************

* PB Modification
* FOR 50% SUBMITTAL
* Revise pipe size in routing card to reflect PB preliminary design.
* ******************************************************************

1

446 RK
* RK

1350
1440

0.0047
0.0028

0.013
0.013

CIRC
CIRC

HEC-1 INPUT

6.5
7

PAGE 15

LINE

447
448
449
450
451
452
453

454

10 1 2 3 4 5 6 7 8 9 10

KK 050630 BASIN
BA 0.062
LS 0 79 0 a 98 0
UK 138 0.0100 0.31 33
UK 64 0.0100 0.10 67
RK 1205 0.0038 0.02 TRAP 41 1.0
RK 1348 0.0033 0.02 TRAP 60 1.0

KK 050630 COMBINE

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
455
456
457

458
459
460

KM OSBORN AND 70TH STREET
KO 2
HC 2

KK 05064A FROM 050630
KM Route flow from Osborn and 70th St to Osborn and 71st St.
RK 680 0.0015 0.012 CIRC 7.5
* ******************************************************************

* PB Modification
* FOR 50% SUBMITTAL
* Revise pipe size in routing card to reflect PB preliminary design.
* ******************************************************************

* Add Subbasin 050640 to this version of model.
* Portion of subbasin 050640 contributes to storm drain.
* Divide Basin 050640 for split at 71st Street per PB 10/12/99
* Modify routes and combine

*

461 KK 050640 BASIN
462 BA 0.006
463 LS 0 79 0 0 98 0
464 UK 64 0.0100 0.3 15
465 UK 149 .01 .10 85
466 RK 400 0.0038 0.02 TRAP 41 1.0

*

467 KK 050640 COMBINE
468 KM Combine Hydrograph at Osborn and 71st Street
469 HC 2 HC

*

470 KK 05066A FROM 050630
471 KM Route flow from Osborn and 71st St to Scottsdale Road & Earl Drive
472 RK 1950 0.0015 0.013 CIRC 7.5

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

* PB Modification:
* Remove flows and subsequent routes from Subbasins 050710, 050720,
* 050810, 050640, 050910, and 050650 from model. Flows drain to
* Scottsdale Road. Allow flows to be collected by Scottsdale Road
* system. Do not collect in Earll Road system.
* ******************************************************************

* KK050710
* BA 0.005
* LS 0
* UK 21
* UK 200

BASIN

79
0.0100
0.0100

o
0.40
0.10

o
15
85

98 o

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
* RK 610 0.0038 0.02 TRAP 55 1.0
* KK050720 FROM 050710
* RK 316 0.0045 0.013 CIRC 5.5
* KK050720 BASIN
* BA 0.028
* LS 0 79 0 0 98 0
* UK 57 0.0100 0.38 17
* UK 188 0.0100 0.10 83
* RK 580 0.0038 0.02 TRAP 45 1.0
* RK 1594 0.0033 0.02 TRAP 55 1.0
* KK050720 COMBINE
* HC 2
* KK050640 FROM 050720
* RK 422 0.0045 0.013 CIRC 5.5
* KK050810 BASIN
* BA 0.013
* LS 0 79 0 0 98 0
* UK 88 0.0100 0.36 20
* UK 200 0.0100 0.10 80
* RK 164 0.0033 0.02 TRAP 28 1.0
* RK 1031 0.0038 0.02 TRAP 55 1.0
* KK050640 FROM 050810
* RK 705 0.0025 0.013 CIRC 4.0
* KK050640 BASIN
* BA 0.032
* LS 0 79 0 0 98 0
* UK 64 0.0100 0.37 15
* UK 149 0.0100 0.10 85
* RK 1605 0.0038 0.02 TRAP 41 1.0
* RK 1168 0.0033 0.02 TRAP 60 1.0
* KK050640 COMBINE
* HC 3
* KK050650 FROM 050640
* RK 700 0.0029 0.013 CIRC 6
* KK050910 BASIN
* BA 0.012
* LS 0 79 0 0 98 0
* UK 170 0.0100 0.32 26
* UK 200 0.0100 0.10 74
* RK 837 0.0038 0.02 TRAP 38 1.0
* KK050650 FROM 050910
* RK 751 0.0045 0.013 DEEP 5.0
* KK050650 BASIN
* BA 0.019
* LS 0 79 0 0 98 0
* UK 29 0.0100 0.40 16
* UK 200 0.0100 0.10 84

Osborn Outfall Final HEC-l Model
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- -- - - -
* RK 598
* RK 566
* KK050650
* HC 3
* KK050660
* RK 648
*

-
0.0033
0.0038

COMBINE

FROM
0.0027

-
0.02
0.02

050650
0.013

- -
TRAP
TRAP

CIRC

-
23
90

7.5

-
1.0
1.0

- - - - - - -

1

LINE

473
474
475
476
477
478
479

* This alternative includes a storm drain in 71st St. This storm drain will
* intercept flows from the north part of the existing conditions subbasin
* 050100. For this reason, subbasin 050100 has been split into two with 050100
* being north of Earll Drive and 050105 south of earll drive. See drainage
* figure in the Appendix of the Final Report.
*

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

KK 050100 BASIN
BA 0.034
LS 0 79 0 0 98 0
UK 20 0.0100 0.40 7
UK 200 0.0100 0.10 93
RK 505 0.0033 0.02 TRAP 30 1.0
RK 1727 0.0038 0.02 TRAP 23 1.0
* ******************************************************************

* PB Modification:
* Remove flows from Subbasin 050660 from model. Drains to Scottsdale Road.
* Allow flows to be collected by Scottsdale Road system.
* Adjust combine card from 4 to 2
* ******************************************************************

PAGE 16

* KK050660 BASIN
* BA 0.018
* LS 0 79 0 0 98 0
* UK 20 0.0100 0.40 15
* UK 200 0.0100 0.10 85
* RK 578 0.0033 0.02 TRAP 49 1.0
* RK 582 0.0038 0.02 TRAP 90 1.0

480 KK 050660 COMBINE
481 KM SCOTTSDALE ROAD AND EARL DRIVE
482 KO 2
483 HC 2

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

* PB Modification:
* Collect local flows into large pipe. Earll Drive divides subbasin
* 50130. Runoff generated north of Earll Drive to be collected

Osborn Outfall Final HEC-1 Model
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484
485

486

487

488
489
490
491

492
1

LINE

493
494
495
496

497
498

499

500
501
502
503
504
505
506

* at Earll Drive. New subbasin north of Earll to be 050131. Add
* required combine and route cards. Modify routing card from 050660.
* Revise KH routes from TRAP to CIRC.
* ******************************************************************

*

KK 05013A
KM Route from Scottsdale Road to Civic Center Blvd.
* KK051410 FROM 050660
* KH routing card
* RK 2640 0.0015 0.013 TRAP 16
* PB MODIFICATION FOR 50% SUBMITTAL
RK 1402 0.0010 0.012 CIRC 7.5

KK 050131
* BA 0.096
BA 0.024
LS 0 79 0 0 98 0
UK 45 0.0100 0.38 15
UK 171 0.0100 0.10 85
* RK 1905 0.0038 0.02 TRAP 71 1.0
* RK 1212 0.0033 0.02 TRAP 71 1.0
RK 1000 0.004 0.02 TRAP 71 1.0

HEC-1 INPUT PAGE 17

10 1 2 3 4 5 6 7 8 9 10

KK 050131 COMBINE
KM EARL DRIVE AND 74TH STREET
KO 2
HC 2

KK 05141A FROM 050131
KM ROUTE FROM CIVIC CENTER TO MILLER
* PB MODIFICATION FOR 50% SUBMITTAL
RK 1241 0.001 0.013 CIRC 8
* RK 1300 0.0015 O. 013 CIRC 8

KK 051410 BASIN
BA 0.072
LS 0 79 0 0 98 0
UK 64 0.0100 0.37 9
UK 150 0.0100 0.10 91
RK 1170 0.0033 0.02 TRAP 38 1.0
RK 1180 0.0038 0.02 TRAP 55 1.0

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
507
508
509
510

KK 051410 COMBINE
KM EARL DRIVE AND MILLER ROAD
KO 2
HC 2
*
* EARLL DR OUTFALL TO INDIAN BEND WASH

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

* PB Modification:
* Revise route to reflect storm drain from Miller to IBW
* Use 105-inch pipe to represent 10' x 6' box culvert.
* ******************************************************************

511 KK 05142A FROM 051410
512 KM Route from Miller Road to IBW

* RK 1460 0.0015 0.013 TRAP 14
* PB MODIFICATION FOR 50% SUBMITTAL

513 RK 1466 0.0020 0.013 TRAP 10 0
*
* ******************************************************************

* PB Modification:
* End of area of interest. Remove subsequent hydrographs from model.
* ******************************************************************

*
* FLOW IN BASIN 05 EAST OF 71ST STREET FOLLOWS DRAINAGE PATHS OF EXISTING
* CONDITIONS MODEL IN THIS ALTERNATIVE - FLOWS IN THIS SECTION ARE NORTH OF
* OSBORN RD WITH THE EXCEPTION OF BASIN 051710 AND FLOW NATURALLY TO THE EAST
*
* KK051510 BASIN
* BA 0.010
* LS 0 79 0 0 98 0
* UK 59 0.0100 0.38 18
* UK 200 0.0100 0.10 82
* RK 139 0.0038 0.02 TRAP 41
* RK 521 0.0033 0.02 TRAP 71
* KK051520 FROM 051510
* RK 680 0.0028 0.013 CIRC 9.5
* KK051610 BASIN
* BA 0.021
* LS 0 79 0 0 98 0
* UK 165 0.0100 0.32 25
* UK 200 0.0100 0.10 75
* RK 624 0.0038 0.02 TRAP 41
* RK 792 0.0033 0.02 TRAP 60
* KK051520 FROM 051610
* RK 601 0.0047 0.013 CIRC 5.0
* KK051710 BASIN

Osborn Outfall Final HEC-1 Model
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* BA 0.004
* LS 0 79 0 0 98 0
* UK 146 0.0100 0.33 24
* UK 200 0.0100 0.10 76
* RK 515 0.0038 0.02 TRAP 30 1.0
* RK 287 0.0033 0.02 TRAP 30 1.0
* KK051520 FROM 051710
* RK 567 0.0032 0.013 CIRC 4.0
* KK051520 BASIN
* BA 0.023
* LS 0 79 0 0 98 0
* UK 179 0.0100 0.31 26
* UK 198 0.0100 0.10 74
* RK 473 0.0038 0.02 TRAP 60 1.0
* RK 704 0.0033 0.02 TRAP 71 1.0
* KK051520 COMBINE
* HC 4
* KK051530 FROM 051520
* RK 926 0.001 0.013 CIRC 6.0
* KK051530 BASIN
* BA 0.041
* LS 0 79 0 0 98 0
* UK 26 0.0100 0.40 15
* UK 193 0.0100 0.10 85
* RK 889 0.0038 0.02 TRAP 38 1.0
* RK 860 0.0033 0.02 TRAP 60 1.0
* KK051530 COMBINE
* HC 2
* KK051540 FROM 051530
* RK 360 0.001 0.013 CIRC 6.0
* KK051810 BASIN
* BA 0.005
* LS 0 79 0 0 98 0
* UK 23 0.0100 0.40 16
* UK 196 0.0100 0.10 84
* RK 272 0.0033 0.02 TRAP 19 1.0
* RK 272 0.0038 0.02 TRAP 30 1.0
* KK051540 FROM 051810
* RK 218 0.0045 0.013 CIRC 4.5
* KK051540 BASIN
* BA 0.004
* LS 0 79 0 0 98 0
* UK 44 0.0100 0.38 16
* UK 172 0.0100 0.10 84
* RK 233 0.0038 0.02 TRAP 12 1.0
* RK 265 0.0033 0.02 TRAP 60 1.0
* KK051540 COMBINE

Osborn Outfall Final HEC-1 Model
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* HC 3
* KK051550 FROM 051540
* RK 273 0.001 0.013 TRAP 8.0 1.0
* KK051560 FROM 051550
* RK 800 0.0038 0.013 CIRC 7.0
* KK051560 BASIN
* BA 0.008
* LS 0 79 0 0 98 0
* UK 116 0.0100 0.33 47
* UK 89 0.0100 0.10 53
* RK 1126 0.0033 0.02 TRAP 60 1.0
* KK051560 COMBINE
* HC 2
*
* Osborn Rd outfall to Indian Bend Wash
*
* KK051570 FROM 051560
* RK 228 0.003 0.013 CIRC 7.0
*
* Begin Thomas Rd outfall
*
* KK05Qspl Retrieve spill from Paiute Park detention basin
* DR05Qspl
* KK050060 Qspl FROM 05Det
* RK 500 0.002 0.027 TRAP 5 1
* KK050070 FROM 050060
* RK 1429 0.0033 0.030 TRAP 5.0 1.0
* KK050410 BASIN
* BA 0.041
* LS 0 79 0 0 98 0
* UK 77 0.0100 0.36 25
* UK 137 0.0100 0.10 75
* RK 694 0.0038 0.02 TRAP 38 1.0
* RK 1177 0.0033 0.02 TRAP 38 1.0
* KK050070 FROM 050410
* RK 187 0.0038 0.017 TRAP 60.0 1
* KK050070 BASIN
* BA 0.084
* LS 0 79 0 0 98 0
* UK 22 0.0100 0.40 8
* UK 198 0.0100 0.10 92
* RK 3223 0.0038 0.02 TRAP 38 1.0
* KK050070 COMBINE
* HC 3
* KK050080 FROM 050070
* RK 1112 0.0027 0.013 CIRC 4.5
* KK050080 BASIN
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CIRC 4.0

0 98 0
48
52

TRAP 41
TRAP 41

CIRC 4.0

0 98 0
23
77

TRAP 23
TRAP 45

CIRC 4.5

* BA 0.021
* 1S 0 79 0
* UK 132 0.0100 0.31
* UK 71 0.0100 0.10
* RK 1365 0.0033 0.02
* KK050080 COMBINE
* HC 2
* KK050090 FROM 050080
* RK 416 0.0052 0.013
* KK050510 BASIN
* BA 0.054
* 1S 0 79 0
* UK 109 0.0100 0.33
* UK 97 0.0100 0.10
* RK 1096 0.0038 0.02
* RK 1304 0.0033 0.02
* KK050090 FROM 050510
* RK 626 0.0052 0.013
* KK050090 BASIN
* BA 0.037
* 1S 0 79 0
* UK 44 0.0100 0.38
* UK 172 0.0100 0.10
* RK 965 0.0038 0.02
* RK 1064 0.0033 0.02
* KK050090 COMBINE
* HC 3
* KK050105 FROM 050090
* RK 609 0.0028 0.013
*

o
60
40

98

TRAP

o

38 1.0

1.0
1.0

1.0
1.0

* This alternative includes a storm drain in 71st St. This storm drain will
* intercept flows from the north part of the existing conditions subbasin
* 050100. For this reason, subbasin 050100 has been split into two with 050100
* being north of Earll Drive and 050105 south of Earll Drive. See drainage
* figure in the appendix of the Final Report.
*

0 98 0
7

93
TRAP 30 1.0
TRAP 23 1.0

* KK050105
* BA 0.011
* 1S 0
* UK 20
* UK 200
* RK 587
* RK 410
* KK050105
* He 2
* KK050110
* RK 692

BASIN

79
0.0100
0.0100
0.0033
0.0038

COMBINE

FROM
0.0058

o
0.40
0.10
0.02
0.02

050105
0.013 CIRC 4.0
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* KK050110 BASIN
* BA 0.010
* LS 0 79 0 0 98 0
* UK 20 0.0100 0.40 15
* UK 200 0.0100 0.10 85
* RK 587 0.0033 0.02 TRAP 46 1.0

* RK 406 0.0038 0.02 TRAP 77 1.0
* KK050110 COMBINE
* HC 2
* KK050120 FROM 050110
* RK 888 0.0027 0.013 CIRC 7.5
* KK051010 BASIN
* BA 0.023
* LS 0 79 0 0 98 0
* UK 200 0.0100 0.30 28
* UK 200 0.0100 0.10 72
* RK 517 0.0033 0.02 TRAP 30 1.0
* RK 822 0.0038 0.02 TRAP 30 1.0
* KK1010ST STORAGE
* RS 1 STOR
* SV 0 0.20 0.70 1. 49 1. 49
* SE 58 59 60 61 62
* SQ 0 0.01 0.01 0.01 0.01
* ST 61 800 3.0 1.5
* KK051020 FROM 051010
* RK 948 0.0033 0.017 TRAP 60.0 1
* KK051110 BASIN
* BA 0.025
* LS 0 79 0 0 98 0
* UK 20 0.0100 0.40 10
* UK 200 0.0100 0.10 90
* RK 326 0.0038 0.02 TRAP 9 1.0
* RK 1382 0.0033 0.02 TRAP 19 1.0
* KK051020 FROM 051110
* RK 541 0.0038 0.017 TRAP 33.0 1
* KK051020 BASIN
* BA 0.027
* LS 0 79 0 0 98 0
* UK 64 0.0100 0.37 22
* UK 174 0.0100 0.10 78
* RK 409 0.0038 0.02 TRAP 26 1.0
* RK 1595 0.0033 0.02 TRAP 60 1.0
* KK051020 COMBINE
* HC 3
* KK051030 FROM 051020
* RK 694 0.0033 0.017 TRAP 60.0 1
* KK051210 BASIN
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* BA 0.008
* LS 0 79 0 0 98 0

* UK 20 0.0100 0.40 15
* UK 200 0.0100 0.10 85
* RK 682 0.0038 0.02 TRAP 9 1.0

* KK051030 FROM 051210
* RK 241 0.0038 0.017 TRAP 60.0 1

* KK051310 BASIN
* BA 0.003
* LS 0 79 0 0 98 0
* UK 20 0.0100 0.40 6
* UK 200 0.0100 0.10 94
* RK 544 0.0033 0.02 TRAP 18 1.0

* KK051320 FROM 051310
* RK 333 0.0038 0.017 TRAP 60.0 1
* KK051320 BASIN
* BA 0.009
* LS 0 79 0 0 98 0
* UK 20 0.0100 0.40 7
* UK 200 0.0100 0.10 93
* RK 254 0.0038 0.02 TRAP 9 1.0
* RK 543 0.0033 0.02 TRAP 18 1.0
* KK051320 COMBINE
* HC 2
* KK051030 FROM 051320
* RK 960 0.0038 0.017 TRAP 60.0 1
* KK051030 BASIN
* BA 0.031
* LS 0 79 0 0 98 0
* UK 28 0.0100 0.39 13
* UK 190 0.0100 0.10 87
* RK 2532 0.0033 0.02 TRAP 49 1.0
* KK051030 COMBINE
* HC 4
* KK051040 FROM 051030
* RK 1501 0.0033 0.017 TRAP 60.0 1
* KK051040 BASIN
* BA 0.036
* LS 0 79 0 0 98 0
* UK 105 0.0100 0.34 39
* UK 102 0.0100 0.10 61
* RK 1159 0.0038 0.02 TRAP 45 1.0
* RK 1501 0.0033 0.02 TRAP 65 1.0
* KK051040 COMBINE
* HC 2
* KK050120 FROM 051040
* RK 1222 0.003 0.013 TRAP 8
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* KK050120 BASIN
* BA 0.039
* LS 0 79 0 0 98 0
* UK 24 0.0100 0.40 14
* UK 195 0.0100 0.10 86
* RK 763 0.0038 0.02 TRAP 23 1.0
* RK 1114 0.0033 0.02 TRAP 90 1.0
* KK050120 COMBINE
* HC 3
* KK050130 FROM 050120
* RK 1265 0.0027 0.013 DEEP 7.0
* KK050130 BASIN
* BA 0.096
* LS 0 79 0 0 98 0
* UK 45 0.0100 0.38 15
* UK 171 0.0100 0.10 85
* RK 1905 0.0038 0.02 TRAP 71 1.0
* RK 1212 0.0033 0.02 TRAP 71 1.0
* KK050130 COMBINE
* HC 2
* KK050140 FROM 050130
* RK 1319 0.0027 0.013 DEEP 7.0
* KK050140 BASIN
* BA 0.086
* LS 0 79 0 0 98 0
* UK 94 0.0100 0.35 25
* UK 154 0.0100 0.10 75
* RK 1224 0.0038 0.02 TRAP 9 1.0
* RK 1267 0.0033 0.02 TRAP 79 1.0
* KK050140 COMBINE
* HC 2
* KK050150 FROM 050140
* RK 1252 0.0006 0.013 DEEP 5.0
* KK050150 BASIN
* BA 0.011
* LS 0 79 0 0 98 0
* UK 159 0.0100 0.30 57
* UK 57 0.0100 0.10 43
* RK 1202 0.0033 0.02 TRAP 60 1.0
* KK050150 COMBINE
* HC 2
*
* Thomas Rd Outfall to Indian Bend Wash
*
* KK050160 FROM 050150
* RK 332 0.0048 0.013 DEEP 6.0
*
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* Notice:
* This document, together with the concepts and designs presented herein, as an
* instrument of service, is intended for the specific purpose and client for
* which it was prepared. Reuse of and improper reliance on this document
* without written authorization and adaptation by Kim1ey-Horn and Associates,
* Inc. shall be without liability to Kimley-Horn and Associates, Inc.

1
*

HEC-1 INPUT PAGE 18

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

514 zz

070610

070508

SCHEMATIC DIAGRAM OF STREAM NETWORK

.-------> 6100UT
610PP

«---) RETURN OF DIVERTED OR PUMPED FLOW

(---» DIVERSION OR PUMP FLOW

.-------> 5080UT
508PP

070610 .
V
V

070508

( .) CONNECTOR

(V) ROUTING

.-------> 8080UT
808PP

V

V

070610

070808

1

INPUT
LINE

NO.

56

64
63

67

69

76
75

79

81

83

90
89
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93 070508 .

V
V

95 070010

97 070010

104
103

.-------> 0100UT
010PP

107 070010 .
V
v

109 070210

111 070209
V

V
117 070210

119 070210

125 070210 .

128
127

. -------> 2100UT
210PP

131 070210 .
V

V

133 050005

135 050005

142 .-------> 0050UT

Osborn Outfall Final HEC-1 Model
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141

147
145

148

150

152

158

160

164
162

165

167

169

175

177

179

186

005PP

.<------- 0100UT
070010

V
V

070020
V

V

070030

070030

070030 .
V

V
070040

.<------- 2100UT
070210

V

V
070220

V
V

070040

070040

070040 .
V

V
070050

070050

070050 .
V
V
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-
188

- - - - - -
070060

- - - - - - - - - - - -
190

197

199

070310
V
V

070060

070060

205

207

209

215

221

223

230
229

233

236

239

245

247

Osborn Outfall Final HEC-l Model
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070060 .
V
V

070070

070070

070080

070080 .
V
V

07Det

.-------> 07Qspl
07Qpip

V
V

07000A
V
V

07042A

070410
V

V
070420

070420
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253

257
256

260

263

266

270
268

271

273

280

282

284

291

297

299

07042C .

.-------> 70west
070420

07042C .
V

V
21000A

V
V

050030

.<------- 0050UT
050005

V
V

050010

050010

050010 .
V
V

050020

050210
V

V

2108T
V
V

050020

050020

305
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309
307

312

314

321

327

331

333

337

344

349

352

358

365

372

379
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File: PBOsb.dat

.-------> 0200UT
050020

V
V

050030

050030
V
V

030ST

ALLEY .

050030 .
V
V

050050

050040
V
V

40STOR
V

V

050050

050310
V
V

SRPDet

S 64th

050065

050062
V
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385

- - - - - - - - - - - - -
V

050050

- - - - -
388

392

398

401

404

413
412

416

419

426

430

433

440

444

447
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050050 .

050060

050050 .
V
V

05005A
V
V

05Det

.-------> 05Qspl
05Qpip

V
V

05DETA

050610

050610 .
V

V

05062A

050620

050620 .
V

V
05063A

050630
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***************************************

454 050630 ............
V
v

458 05064A

461 050640

467 050640 ............
V
V

470 05066A

473 050100

480 050660 ............
V
V

484 05013A

487 050131

493 050131 ............
V
V

497 05141A

500 051410

507 051410 ............
V
V

511 05142A

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

* * * *
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991

VERSION 4.0.1E

*
*
*

*
*
*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET

*
*
*
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.-------------------------- - -- - - - - - - - - - - - - - - - - - -
***************************************** ***************************************

* Lahey F77L-EM/32 version 5.01
* Dodson & Associates, Inc.
* RUN DATE 03/10/00 TIME 12:09:34

*
*
*

*
*
*

DAVIS, CALIFORNIA 95616
(916) 551-1748

*
*
*

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

STP-PAPAGO REGIONAL FLOOD CONTROL PROJECT
SCOTTSDALE - TEMPE - PHOENIX
***************************************************************************

Kim1ey-Horn and Associates, Inc.
KVL Consultants, Inc.

10-Year, 6-Hour Storm Event
10/97

PARSONS BRINCKERHOFF MODIFICATIONS TO ORIGINAL KIMLEY HORN MODEL
FILE NAME: PBOSB.DAT
FILE MODIFIED BY PARSONS BRINCKERHOFF/PREMIER ENGINEERING TO BE USED IN
DESIGN OF OSBORN OUTFALL.
MODIFICATIONS:
1) SUBBASIN 050062 REROUTED DIRECTLY TO PAIUTE PARK- IMPROVEMENTS TO 64TH ST

CONVEY FLOW TO DETENTION BASIN. AREA REDUCED TO 3.9 ACRES (0.0061 SM).
2) PAIUTE PARK STAGE/DISCHARGE CURVE ADJUSTED TO REFLECT GRADING

BY PREMIER ENGINEERING. ASSUME PAIUTE PARK OUTLET FUNCTIONS AS CULVERT IN
INLET CONTROL.

3) SUBBASINS CONTRIBUTING TO 66" ADOT PIPE AND SCOTTSDALE ROAD SOUTH OF
OSBORN ROAD REMOVED FROM MODEL (SUBBASINS 050710, 050720,058810, 050640,
050910, and 050650. FLOWS COLLECTED AND CONVEYED BY SCOTTSDALE ROAD
STORM DRAIN.

4) REVISE AREA OF SUBBASIN 050310 FROM 0.041 SM TO 0.0063 SM.AND ROUTE TO
EXISTING DETENTION BASIN. REMAINING AREA IS SRP PROPERTY WHICH DRAINS
WEST.
AREA REDUCTION DUE TO:
REMOVE APARTMENTS AT THOMAS AND 64TH ST DUE TO ON-SITE RETENTION.
REMOVE PORTION OF SRP SUBSTATION WHICH DRAINS EAST.
COLLECT PAVEMENT FLOWS FROM 64TH ST (THOMAS TO PAIUTE PARK) IN TRUNKLINE.
COLLECT FLOWS FROM PAVED AREA BETWEEN SUBSTATION AND APARTMENTS IN
TRUNKLINE

5) REVISE HYDROGRAPH CARDS FOR SUBBASIN 050130. INSERT CONCENTRATION
POINT AT EARLL AND CIVIC CENTER.

6) REVISE HYDROGRAPH CARDS FOR SUBBASIN 050100. EARLL ALIGNMENT DIVIDES
SUBBASIN. ROUTE FLOWS TO CONCENTRATION POINT AT EARLL AND SCOTTSDALE.
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7) REVISE PIPE SIZES/LENGTHS IN ROUTE CARDS TO REFLECT PB DESIGN
8) DIVERT 58 CFS EAST ON THOMAS IN 45" ABANDONED WATERLINE PER ENTELLUS

DRAINAGE REPORT FOR 64TH STREET (ADDENDUM NO.1, 3/27/98). DIVERSION
FROM CONCENTRATION POINT 50020.

9) MARRIOTT BRIGHTON GARDENS STAGE/DISCHARGE CURVE ADJUSTED TO REFLECT
GRADING BY PREMIER ENGINEERING. ASSUME OUTFLOW FROM MARRIOTT IS SAME
AS CULVERT IN INLET CONTROL.

Parsons Brinckerhoff
Alan Humphrey
5/5/99
Revised 8/11/99 FOR 50% SUBMITTAL
Revised 11/4/99 FOR 90% SUBMITTAL
Revised 3/10/00 FOR 100% SUBMITTAL

55 10 OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
5
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0958 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.03 HOURS
9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

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

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

223 KK
*
*
*

*
07Det *

*
Detention basin at Marriott's Brighton Gardens

224 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2

o
O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

225 RS

226 SV

227 SE

228 SQ

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION

X 0.00 WORKING RAND D COEFFICIENT

STORAGE 0.0 0.1 0.5 1.5 2.6 3.8 5.2

ELEVATION 66.00 67.00 68.00 69.00 70.00 71. 00 72.00

DISCHARGE O. 2. 8. 16. 29. 38. 48.

***

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

HYDROGRAPH AT STATION 07Det

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

* *
DA MON HRMN ORO OUTFLOW STORAGE STAGE * OA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE

* *
1 0000 1 O. 0.0 66.0 * 1 0320 101 35. 3.4 70.6 * 1 0640 201 10. 0.7 68.2
1 0002 2 O. 0.0 66.0 * 1 0322 102 36. 3.5 70.8 * 1 0642 202 10. 0.7 68.2
1 0004 3 O. 0.0 66.0 * 1 0324 103 37. 3.7 70.9 * 1 0644 203 9. 0.7 68.2
1 0006 4 O. 0.0 66.0 * 1 0326 104 38. 3.8 71. 0 * 1 0646 204 9. 0.6 68.2
1 0008 5 O. 0.0 66.0 * 1 0328 105 39. 3.9 71.1 * 1 0648 205 9. 0.6 68.1
1 0010 6 O. 0.0 66.0 * 1 0330 106 39. 4.0 71.1 * 1 0650 206 9. 0.6 68.1
1 0012 7 O. 0.0 66.0 * 1 0332 107 40. 4.1 71.2 * 1 0652 207 9. 0.6 68.1
1 0014 8 O. 0.0 66.0 * 1 0334 108 40. 4.1 71.2 * 1 0654 208 9. 0.6 68.1
1 0016 9 O. 0.0 66.0 * 1 0336 109 41. 4.2 71. 3 * 1 0656 209 8. 0.5 68.1
1 0018 10 O. 0.0 66.0 * 1 0338 110 41. 4.2 71. 3 * 1 0658 210 8. 0.5 68.0
1 0020 11 O. 0.0 66.0 * 1 0340 111 41. 4.2 71.3 * 1 0700 211 8. 0.5 68.0
1 0022 12 O. 0.0 66.0 * 1 0342 112 41. 4.2 71.3 * 1 0702 212 8. 0.5 68.0
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1 0024 13 O. 0.0 66.0 * 1 0344 113 41. 4.2 71. 3 * 1 0704 213 8. 0.5 68.0

1 0026 14 O. 0.0 66.0 * 1 0346 114 41. 4.2 71. 3 * 1 0706 214 8. 0.4 67.9

1 0028 15 O. 0.0 66.0 * 1 0348 115 41. 4.2 71.3 * 1 0708 215 7. 0.4 67.9

1 0030 16 O. 0.0 66.0 * 1 0350 116 40. 4.1 71. 2 * 1 0710 216 7. 0.4 67.8

1 0032 17 O. 0.0 66.0 * 1 0352 117 40. 4.1 71.2 * 1 0712 217 7. 0.4 67.8

1 0034 18 O. 0.0 66.0 * 1 0354 118 40. 4.1 71. 2 * 1 0714 218 6. 0.4 67.7

1 0036 19 O. 0.0 66.0 * 1 0356 119 39. 4.0 71.1 * 1 0716 219 6. 0.4 67.7

1 0038 20 O. 0.0 66.0 * 1 0358 120 39. 4.0 71.1 * 1 0718 220 6. 0.3 67.7

1 0040 21 O. 0.0 66.0 * 1 0400 121 39. 3.9 71.1 * 1 0720 221 6. 0.3 67.6

1 0042 22 O. 0.0 66.0 * 1 0402 122 38. 3.9 71. 0 * 1 0722 222 6. 0.3 67.6

1 0044 23 O. 0.0 66.0 * 1 0404 123 38. 3.8 71. 0 * 1 0724 223 5. 0.3 67.6

1 0046 24 O. 0.0 66.0 * 1 0406 124 37. 3.7 70.9 * 1 0726 224 5. 0.3 67.5

1 0048 25 O. 0.0 66.0 * 1 0408 125 37. 3.7 70.9 * 1 0728 225 5. 0.3 67.5

1 0050 26 O. 0.0 66.0 * 1 0410 126 37. 3.6 70.8 * 1 0730 226 5. 0.3 67.5

1 0052 27 O. 0.0 66.0 * 1 0412 127 36. 3.6 70.8 * 1 0732 227 5. 0.3 67.4

1 0054 28 O. 0.0 66.0 * 1 0414 128 36. 3.5 70.7 * 1 0734 228 4. 0.3 67.4

1 0056 29 O. 0.0 66.0 * 1 0416 129 35. 3.4 70.7 * 1 0736 229 4. 0.2 67.4

1 0058 30 O. 0.0 66.0 * 1 0418 130 35. 3.4 70.6 * 1 0738 230 4. 0.2 67.4

1 0100 31 O. 0.0 66.0 * 1 0420 131 34. 3.3 70.6 * 1 0740 231 4. 0.2 67.3

1 0102 32 O. 0.0 66.0 * 1 0422 132 34. 3.3 70.5 * 1 0742 232 4. 0.2 67.3
1 0104 33 O. 0.0 66.0 * 1 0424 133 33. 3.2 70.5 * 1 0744 233 4. 0.2 67.3
1 0106 34 O. 0.0 66.0 * 1 0426 134 33. 3.1 70.4 * 1 0746 234 4. 0.2 67.3
1 0108 35 O. 0.0 66.0 * 1 0428 135 32. 3.1 70.4 * 1 0748 235 3. 0.2 67.2
1 0110 36 O. 0.0 66.0 * 1 0430 136 32. 3.0 70.3 * 1 0750 236 3. 0.2 67.2
1 0112 37 O. 0.0 66.0 * 1 0432 137 32. 3.0 70.3 * 1 0752 237 3. 0.2 67.2
1 0114 38 O. 0.0 66.0 * 1 0434 138 31. 2.9 70.2 * 1 0754 238 3. 0.2 67.2
1 0116 39 O. 0.0 66.0 * 1 0436 139 31. 2.8 70.2 * 1 0756 239 3. 0.2 67.2
1 0118 40 O. 0.0 66.0 * 1 0438 140 30. 2.8 70.1 * 1 0758 240 3. 0.2 67.2
1 0120 41 O. 0.0 66.0 * 1 0440 141 30. 2.7 70.1 * 1 0800 241 3. 0.1 67.1
1 0122 42 O. 0.0 66.0 * 1 0442 142 29. 2.7 70.0 * 1 0802 242 3. 0.1 67.1
1 0124 43 O. 0.0 66.0 * 1 0444 143 29. 2.6 70.0 * 1 0804 243 3. 0.1 67.1
1 0126 44 O. 0.0 66.0 * 1 0446 144 28. 2.5 69.9 * 1 0806 244 3. 0.1 67.1
1 0128 45 O. 0.0 66.0 * 1 0448 145 28. 2.5 69.9 * 1 0808 245 2. 0.1 67.1
1 0130 46 O. 0.0 66.0 * 1 0450 146 27. 2.4 69.8 * 1 0810 246 2. 0.1 67.1
1 0132 47 O. 0.0 66.0 * 1 0452 147 26. 2.4 69.8 * 1 0812 247 2. 0.1 67.0
1 0134 48 O. 0.0 66.0 * 1 0454 148 26. 2.3 69.8 * 1 0814 248 2. 0.1 67.0
1 0136 49 O. 0.0 66.0 * 1 0456 149 25. 2.3 69.7 * 1 0816 249 2. 0.1 67.0
1 0138 50 O. 0.0 66.0 * 1 0458 150 25. 2.2 69.7 * 1 0818 250 2. 0.1 67.0
1 0140 51 O. 0.0 66.0 * 1 0500 151 24. 2.2 69.6 * 1 0820 251 2. 0.1 67.0
1 0142 52 O. 0.0 66.0 * 1 0502 152 23. 2.1 69.6 * 1 0822 252 2. 0.1 66.9
1 0144 53 O. 0.0 66.0 * 1 0504 153 23. 2.1 69.5 * 1 0824 253 2. 0.1 66.9
1 0146 54 O. 0.0 66.0 * 1 0506 154 22. 2.0 69.5 * 1 0826 254 2. 0.1 66.9
1 0148 55 O. 0.0 66.0 * 1 0508 155 22. 2.0 69.5 * 1 0828 255 2. 0.1 66.8
1 0150 56 O. 0.0 66.0 * 1 0510 156 21. 2.0 69.4 * 1 0830 256 2. 0.1 66.8
1 0152 57 O. 0.0 66.0 * 1 0512 157 21. 1.9 69.4 * 1 0832 257 2. 0.1 66.8
1 0154 58 O. 0.0 66.0 * 1 0514 158 20. 1.9 69.3 * 1 0834 258 1. 0.1 66.7
1 0156 59 O. 0.0 66.1 * 1 0516 159 20. 1.8 69.3 * 1 0836 259 1. 0.1 66.7
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1 0158 60 O. 0.0 66.1 * 1 0518 160 20. 1.8 69.3 * 1 0838 260 1. 0.1 66.7

1 0200 61 O. 0.0 66.1 * 1 0520 161 19. 1.8 69.2 * 1 0840 261 1. 0.1 66.6

1 0202 62 O. 0.0 66.1 * 1 0522 162 19. 1.7 69.2 * 1 0842 262 1. 0.1 66.6

1 0204 63 O. 0.0 66.1 * 1 0524 163 18. 1.7 69.2 * 1 0844 263 1. 0.1 66.6

1 0206 64 O. 0.0 66.1 * 1 0526 164 18. 1.6 69.1 * 1 0846 264 1. 0.1 66.6

1 0208 65 O. 0.0 66.1 * 1 0528 165 17. 1.6 69.1 * 1 0848 265 1. 0.1 66.6

1 0210 66 O. 0.0 66.1 * 1 0530 166 17. 1.6 69.1 * 1 0850 266 1. 0.1 66.5

1 0212 67 O. 0.0 66.2 * 1 0532 167 17. 1.5 69.1 * 1 0852 267 1. 0.1 66.5

1 0214 68 O. 0.0 66.2 * 1 0534 168 16. 1.5 69.0 * 1 0854 268 1. 0.0 66.5

1 0216 69 O. 0.0 66.2 * 1 0536 169 16. 1.5 69.0 * 1 0856 269 1. 0.0 66.5

1 0218 70 O. 0.0 66.2 * 1 0538 170 16. 1.5 69.0 * 1 0858 270 1. 0.0 66.5

1 0220 71 1. 0.0 66.3 * 1 0540 171 15. 1.4 68.9 * 1 0900 271 1. 0.0 66.4

1 0222 72 1. 0.0 66.3 * 1 0542 172 15. 1.4 68.9 * 1 0902 272 1. 0.0 66.4

1 0224 73 1. 0.0 66.3 * 1 0544 173 15. 1.4 68.9 * 1 0904 273 1. 0.0 66.4

1 0226 74 1. 0.0 66.4 * 1 0546 174 15. 1.3 68.9 * 1 0906 274 1. 0.0 66.4

1 0228 75 1. 0.0 66.4 * 1 0548 175 15. 1.3 68.8 * 1 0908 275 1. 0.0 66.4

1 0230 76 1. 0.0 66.4 * 1 0550 176 14. 1.3 68.8 * 1 0910 276 1. 0.0 66.4

1 0232 77 1. 0.0 66.5 * 1 0552 177 14. 1.3 68.8 * 1 0912 277 1. 0.0 66.4
1 0234 78 1. 0.1 66.5 * 1 0554 178 14. 1.2 68.7 * 1 0914 278 1. 0.0 66.3
1 0236 79 1. 0.1 66.6 * 1 0556 179 14. 1.2 68.7 * 1 0916 279 1. 0.0 66.3
1 0238 80 1. 0.1 66.7 * 1 0558 180 14. 1.2 68.7 * 1 0918 280 1. 0.0 66.3
1 0240 81 1. 0.1 66.7 * 1 0600 181 13. 1.2 68.7 * 1 0920 281 1. 0.0 66.3
1 0242 82 2. 0.1 66.9 * 1 0602 182 13. 1.1 68.6 * 1 0922 282 1. 0.0 66.3
1 0244 83 2. 0.1 67.0 * 1 0604 183 13. 1.1 68.6 * 1 0924 283 1. 0.0 66.3
1 0246 84 2. 0.1 67.1 * 1 0606 184 13. 1.1 68.6 * 1 0926 284 1. 0.0 66.3
1 0248 85 3. 0.1 67.1 * 1 0608 185 13. 1.1 68.6 * 1 0928 285 1. 0.0 66.3
1 0250 86 3. 0.2 67.2 * 1 0610 186 12. 1.0 68.6 * 1 0930 286 1. 0.0 66.3
1 0252 87 4. 0.2 67.3 * 1 0612 187 12. 1.0 68.5 * 1 0932 287 O. 0.0 66.2
1 0254 88 5. 0.3 67.4 * 1 0614 188 12. 1.0 68.5 * 1 0934 288 O. 0.0 66.2
1 0256 89 6. 0.3 67.6 * 1 0616 189 12. 1.0 68.5 * 1 0936 289 O. 0.0 66.2
1 0258 90 7. 0.4 67.8 * 1 0618 190 12. 0.9 68.5 * 1 0938 290 O. 0.0 66.2
1 0300 91 8. 0.5 68.0 * 1 0620 191 11. 0.9 68.4 * 1 0940 291 O. 0.0 66.2
1 0302 92 10. 0.7 68.2 * 1 0622 192 11. 0.9 68.4 * 1 0942 292 O. 0.0 66.2
1 0304 93 12. 1.0 68.5 * 1 0624 193 11. 0.9 68.4 * 1 0944 293 O. 0.0 66.2
1 0306 94 15. 1.4 68.9 * 1 0626 194 11. 0.8 68.4 * 1 0946 294 O. 0.0 66.2
1 0308 95 20. 1.8 69.3 * 1 0628 195 11. 0.8 68.3 * 1 0948 295 O. 0.0 66.2
1 0310 96 24. 2.2 69.6 * 1 0630 196 11. 0.8 68.3 * 1 0950 296 O. 0.0 66.2
1 0312 97 28. 2.5 69.9 * 1 0632 197 10. 0.8 68.3 * 1 0952 297 O. 0.0 66.2
1 0314 98 30. 2.8 70.1 * 1 0634 198 10. 0.8 68.3 * 1 0954 298 O. 0.0 66.2
1 0316 99 32. 3.0 70.3 * 1 0636 199 10. 0.7 68.3 * 1 0956 299 O. 0.0 66.2
1 0318 100 33. 3.2 70.5 * 1 0638 200 10. 0.7 68.2 * 1 0958 300 O. 0.0 66.2

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
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(CFS)

+ 41. 3.70 17 . 10. 10. 10.

(INCHES) 1.271 1. 287 1. 287 1. 287

(AC-FT) 8. 9. 9. 9.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR

+ (AC-FT) (HR)
4. 3.70 2. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR

+ (FEET) (HR)
71. 30 3.70 68.82 67.76 67.76 67.76

CUMULATIVE AREA = 0.12 SQ MI

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

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

327 KK
*
*
*

*
ALLEY *

*
COMBINE

328 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

FLOW

VARIABLES
2
o

o.
IN ALLEY

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT
AT CATALINA AND

SCALE
64TH STREET

330 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION ALLEY
SUM OF 2 HYDROGRAPHS

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

Osborn Outfall Final HEC-l Model
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OA MaN HRMN ORO FLOW * DA MaN HRMN ORO FLOW * OA MaN HRMN ORO FLOW * OA MaN HRMN ORO FLOW

* * *
1 0000 1 O. * 1 0230 76 O. * 1 0500 151 I. * 1 0730 226 O.
1 0002 2 O. * 1 0232 77 O. * 1 0502 152 I. * 1 0732 227 O.
1 0004 3 O. * 1 0234 78 O. * 1 0504 153 I. * 1 0734 228 O.
1 0006 4 O. * 1 0236 79 O. * 1 0506 154 I. * 1 0736 229 O.
1 0008 5 O. * 1 0238 80 O. * 1 0508 155 I. * 1 0738 230 O.
1 0010 6 O. * 1 0240 81 O. * 1 0510 156 I. * 1 0740 231 O.

1 0012 7 O. * 1 0242 82 O. * 1 0512 157 I. * 1 0742 232 O.

1 0014 8 O. * 1 0244 83 O. * 1 0514 158 I. * 1 0744 233 O.

1 0016 9 O. * 1 0246 84 O. * 1 0516 159 I. * 1 0746 234 O.

1 0018 10 O. * 1 0248 85 O. * 1 0518 160 I. * 1 0748 235 O.
1 0020 11 O. * 1 0250 86 O. * 1 0520 161 I. * 1 0750 236 O.
1 0022 12 O. * 1 0252 87 O. * 1 0522 162 I. * 1 0752 237 O.
1 0024 13 O. * 1 0254 88 O. * 1 0524 163 I. * 1 0754 238 O.
1 0026 14 O. * 1 0256 89 O. * 1 0526 164 I. * 1 0756 239 O.
1 0028 15 O. * 1 0258 90 O. * 1 0528 165 I. * 1 0758 240 O.
1 0030 16 O. * 1 0300 91 O. * 1 0530 166 I. * 1 0800 241 O.
1 0032 17 O. * 1 0302 92 O. * 1 0532 167 I. * 1 0802 242 O.
1 0034 18 O. * 1 0304 93 O. * 1 0534 168 I. * 1 0804 243 O.
1 0036 19 O. * 1 0306 94 O. * 1 0536 169 I. * 1 0806 244 O.
1 0038 20 O. * 1 0308 95 12. * 1 0538 170 I. * 1 0808 245 O.
1 0040 21 O. * 1 0310 96 54. * 1 0540 171 I. * 1 0810 246 O.
1 0042 22 O. * 1 0312 97 63. * 1 0542 172 I. * 1 0812 247 O.
1 0044 23 O. * 1 0314 98 58. * 1 0544 173 I. * 1 0814 248 O.
1 0046 24 O. * 1 0316 99 47. * 1 0546 174 I. * 1 0816 249 O.
1 0048 25 O. * 1 0318 100 36. * 1 0548 175 I. * 1 0818 250 O.
1 0050 26 O. * 1 0320 101 26. * 1 0550 176 I. * 1 0820 251 O.
1 0052 27 O. * 1 0322 102 20. * 1 0552 177 I. * 1 0822 252 O.
1 0054 28 O. * 1 0324 103 17. * 1 0554 178 I. * 1 0824 253 O.
1 0056 29 O. * 1 0326 104 16. * 1 0556 179 I. * 1 0826 254 O.
1 0058 30 O. * 1 0328 105 14. * 1 0558 180 I. * 1 0828 255 O.
1 0100 31 O. * 1 0330 106 13. * 1 0600 181 I. * 1 0830 256 O.
1 0102 32 O. * 1 0332 107 12. * 1 0602 182 I. * 1 0832 257 O.
1 0104 33 O. * 1 0334 108 II. * 1 0604 183 I. * 1 0834 258 O.
1 0106 34 O. * 1 0336 109 10. * 1 0606 184 I. * 1 0836 259 O.
1 0108 35 O. * 1 0338 110 10. * 1 0608 185 I. * 1 0838 260 O.
1 0110 36 O. * 1 0340 III 9. * 1 0610 186 I. * 1 0840 261 O.
1 0112 37 O. * 1 0342 112 8. * 1 0612 187 I. * 1 0842 262 O.
1 0114 38 O. * 1 0344 113 7. * 1 0614 188 I. * 1 0844 263 O.
1 0116 39 O. * 1 0346 114 7. * 1 0616 189 I. * 1 0846 264 O.
1 0118 40 O. * 1 0348 115 6. * 1 0618 190 I. * 1 0848 265 O.
1 0120 41 O. * 1 0350 116 6. * 1 0620 191 I. * 1 0850 266 O.
1 0122 42 O. * 1 0352 117 5. * 1 0622 192 I. * 1 0852 267 O.
1 0124 43 O. * 1 0354 118 5. * 1 0624 193 I. * 1 0854 268 O.
1 0126 44 O. * 1 0356 119 5. * 1 0626 194 I. * 1 0856 269 O.
1 0128 45 O. * 1 0358 120 4. * 1 0628 195 I. * 1 0858 270 O.
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1 0130 46 o. * 1 0400 121 4. * 1 0630 196 l. * 1 0900 271 O.

1 0132 47 o. * 1 0402 122 4. * 1 0632 197 l. * 1 0902 272 O.

1 0134 48 o. * 1 0404 123 3. * 1 0634 198 l. * 1 0904 273 O.

1 0136 49 o. * 1 0406 124 3. * 1 0636 199 o. * 1 0906 274 O.

1 0138 50 o. * 1 0408 125 3. * 1 0638 200 o. * 1 0908 275 O.

1 0140 51 o. * 1 0410 126 3. * 1 0640 201 o. * 1 0910 276 O.

1 0142 52 o. * 1 0412 127 3. * 1 0642 202 o. * 1 0912 277 O.

1 0144 53 o. * 1 0414 128 3. * 1 0644 203 o. * 1 0914 278 O.

1 0146 54 o. * 1 0416 129 2. * 1 0646 204 o. * 1 0916 279 O.

1 0148 55 O. * 1 0418 130 2. * 1 0648 205 O. * 1 0918 280 O.

1 0150 56 O. * 1 0420 131 2. * 1 0650 206 O. * 1 0920 281 O.

1 0152 57 O. * 1 0422 132 2. * 1 0652 207 O. * 1 0922 282 O.

1 0154 58 O. * 1 0424 133 2. * 1 0654 208 O. * 1 0924 283 o.
1 0156 59 O. * 1 0426 134 2. * 1 0656 209 O. * 1 0926 284 O.

1 0158 60 o. * 1 0428 135 2. * 1 0658 210 O. * 1 0928 285 O.
1 0200 61 O. * 1 0430 136 2. * 1 0700 211 O. * 1 0930 286 O.

1 0202 62 O. * 1 0432 137 2. * 1 0702 212 O. * 1 0932 287 O.

1 0204 63 o. * 1 0434 138 2. * 1 0704 213 O. * 1 0934 288 O.

1 0206 64 O. * 1 0436 139 2. * 1 0706 214 O. * 1 0936 289 O.

1 0208 65 O. * 1 0438 140 2. * 1 0708 215 O. * 1 0938 290 O.
1 0210 66 O. * 1 0440 141 2. * 1 0710 216 O. * 1 0940 291 O.
1 0212 67 O. * 1 0442 142 2. * 1 0712 217 O. * 1 0942 292 O.
1 0214 68 O. * 1 0444 143 2. * 1 0714 218 O. * 1 0944 293 O.
1 0216 69 o. * 1 0446 144 l. * 1 0716 219 O. * 1 0946 294 O.
1 0218 70 O. * 1 0448 145 l. * 1 0718 220 O. * 1 0948 295 O.
1 0220 71 O. * 1 0450 146 l. * 1 0720 221 O. * 1 0950 296 O.
1 0222 72 O. * 1 0452 147 l. * 1 0722 222 O. * 1 0952 297 O.
1 0224 73 O. * 1 0454 148 l. * 1 0724 223 O. * 1 0954 298 O.
1 0226 74 O. * 1 0456 149 l. * 1 0726 224 O. * 1 0956 299 O.
1 0228 75 O. * 1 0458 150 l. * 1 0728 225 O. * 1 0958 300 O.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 63. 3.20 3. 2. 2. 2.
(INCHES) 0.208 0.208 0.208 0.208

(AC-FT) 2. 2. 2. 2.

CUMULATIVE AREA = 0.15 SQ MI

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

333 KK
*
*
*

*
050050 *

*
FROM 050030

335 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

336 RK KINEMATIC WAVE
L
S
N

CA
SHAPE

WD
Z

NDXMIN

STREAM ROUTING
841. CHANNEL LENGTH

0.0020 SLOPE
0.013 CHANNEL ROUGHNESS COEFFICIENT

0.00 CONTRIBUTING AREA
CIRC CHANNEL SHAPE
5.50 BOTTOM WIDTH OR DIAMETER
0.00 SIDE SLOPE

2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT

MAIN

ALPHA

3.67

M

1. 25

DT

(MIN)

0.55

OX

(FT)

280.33

PEAK TIME TO
PEAK

(CFS) (MIN)

91.42 193.53

VOLUME

(IN)

0.72

MAXIMUM
CELERITY

(FPS)

8.74

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1098E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.1098E+02 BASIN STORAGE=0.2023E-02 PERCENT ERROR= 0.0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3.67 1. 25 2.00 91.17 194.00 0.72

***********************************************************************************************************************************
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HYDROGRAPH AT STATION 050050

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

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

* * *
1 0000 1 O. * 1 0230 76 l. * 1 0500 151 28. * 1 0730 226 6.

1 0002 2 O. * 1 0232 77 l. * 1 0502 152 27. * 1 0732 227 6.

1 0004 3 O. * 1 0234 78 l. * 1 0504 153 26. * 1 0734 228 5.

1 0006 4 O. * 1 0236 79 l. * 1 0506 154 26. * 1 0736 229 5.

1 0008 5 O. * 1 0238 80 l. * 1 0508 155 25. * 1 0738 230 5.
1 0010 6 O. * 1 0240 81 l. * 1 0510 156 25. * 1 0740 231 5.
1 0012 7 O. * 1 0242 82 l. * 1 0512 157 24. * 1 0742 232 5.
1 0014 8 O. * 1 0244 83 l. * 1 0514 158 24. * 1 0744 233 5.
1 0016 9 O. * 1 0246 84 2. * 1 0516 159 23. * 1 0746 234 4.
1 0018 10 O. * 1 0248 85 2. * 1 0518 160 23. * 1 0748 235 4.
1 0020 11 O. * 1 0250 86 2. * 1 0520 161 22. * 1 0750 236 4.
1 0022 12 O. * 1 0252 87 3. * 1 0522 162 22. * 1 0752 237 4.
1 0024 13 O. * 1 0254 88 3. * 1 0524 163 21. * 1 0754 238 4.
1 0026 14 O. * 1 0256 89 4. * 1 0526 164 21. * 1 0756 239 4.
1 0028 15 O. * 1 0258 90 5. * 1 0528 165 20. * 1 0758 240 4.
1 0030 16 O. * 1 0300 91 7. * 1 0530 166 20. * 1 0800 241 3.
1 0032 17 O. * 1 0302 92 9. * 1 0532 167 19. * 1 0802 242 3.
1 0034 18 O. * 1 0304 93 12. * 1 0534 168 19. * 1 0804 243 3.
1 0036 19 O. * 1 0306 94 16. * 1 0536 169 19. * 1 0806 244 3.
1 0038 20 O. * 1 0308 95 23. * 1 0538 170 18. * 1 0808 245 3.
1 0040 21 O. * 1 0310 96 5l. * 1 0540 171 18. * 1 0810 246 3.
1 0042 22 O. * 1 0312 97 84. * 1 0542 172 17. * 1 0812 247 3.
1 0044 23 O. * 1 0314 98 9l. * 1 0544 173 17. * 1 0814 248 3.
1 0046 24 O. * 1 0316 99 87. * 1 0546 174 17. * 1 0816 249 3.
1 0048 25 O. * 1 0318 100 79. * 1 0548 175 17. * 1 0818 250 3.
1 0050 26 O. * 1 0320 101 7l. * 1 0550 176 16. * 1 0820 251 2.
1 0052 27 O. * 1 0322 102 65. * 1 0552 177 16. * 1 0822 252 2.
1 0054 28 O. * 1 0324 103 62. * 1 0554 178 16. * 1 0824 253 2.
1 0056 29 O. * 1 0326 104 61. * 1 0556 179 16. * 1 0826 254 2.
1 0058 30 O. * 1 0328 105 60. * 1 0558 180 16. * 1 0828 255 2.
1 0100 31 O. * 1 0330 106 60. * 1 0600 181 15. * 1 0830 256 2.
1 0102 32 O. * 1 0332 107 59. * 1 0602 182 15. * 1 0832 257 2.
1 0104 33 O. * 1 0334 108 58. * 1 0604 183 15. * 1 0834 258 2.
1 0106 34 O. * 1 0336 109 58. * 1 0606 184 15. * 1 0836 259 2.
1 0108 35 O. * 1 0338 110 57. * 1 0608 185 14. * 1 0838 260 2.
1 0110 36 O. * 1 0340 III 56. * 1 0610 186 14. * 1 0840 261 2.
1 0112 37 O. * 1 0342 112 55. * 1 0612 187 14. * 1 0842 262 2.
1 0114 38 O. * 1 0344 113 54. * 1 0614 188 14. * 1 0844 263 2.
1 0116 39 O. * 1 0346 114 53. * 1 0616 189 14. * 1 0846 264 2.
1 0118 40 O. * 1 0348 115 52. * 1 0618 190 13. * 1 0848 265 l.
1 0120 41 O. * 1 0350 116 5l. * 1 0620 191 13. * 1 0850 266 l.
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1 0122 42 O. * 1 0352 117 50. * 1 0622 192 13. * 1 0852 267 l.

1 0124 43 O. * 1 0354 118 49. * 1 0624 193 13. * 1 0854 268 l.

1 0126 44 O. * 1 0356 119 48. * 1 0626 194 13. * 1 0856 269 l.

1 0128 45 O. * 1 0358 120 47. * 1 0628 195 12. * 1 0858 270 l.

1 0130 46 O. * 1 0400 121 46. * 1 0630 196 12. * 1 0900 271 l.

1 0132 47 O. * 1 0402 122 46. * 1 0632 197 12. * 1 0902 272 l.

1 0134 48 O. * 1 0404 123 45. * 1 0634 198 12. * 1 0904 273 l.

1 0136 49 O. * 1 0406 124 44. * 1 0636 199 1l. * 1 0906 274 l.

1 0138 50 O. * 1 0408 125 43. * 1 0638 200 1l. * 1 0908 275 l.

1 0140 51 O. * 1 0410 126 43. * 1 0640 201 1l. * 1 0910 276 l.

1 0142 52 O. * 1 0412 127 42. * 1 0642 202 1l. * 1 0912 277 l.

1 0144 53 O. * 1 0414 128 4l. * 1 0644 203 11. * 1 0914 278 l.

1 0146 54 O. * 1 0416 129 4l. * 1 0646 204 1l. * 1 0916 279 l.

1 0148 55 O. * 1 0418 130 40. * 1 0648 205 10. * 1 0918 280 l.

1 0150 56 O. * 1 0420 131 39. * 1 0650 206 10. * 1 0920 281 l.

1 0152 57 O. * 1 0422 132 39. * 1 0652 207 10. * 1 0922 282 l.

1 0154 58 O. * 1 0424 133 38. * 1 0654 208 10. * 1 0924 283 l.

1 0156 59 O. * 1 0426 134 38. * 1 0656 209 10. * 1 0926 284 l.

1 0158 60 O. * 1 0428 135 37. * 1 0658 210 9. * 1 0928 285 l.

1 0200 61 O. * 1 0430 136 36. * 1 0700 211 9. * 1 0930 286 l.

1 0202 62 O. * 1 0432 137 36. * 1 0702 212 9. * 1 0932 287 l.

1 0204 63 O. * 1 0434 138 35. * 1 0704 213 9. * 1 0934 288 l.

1 0206 64 O. * 1 0436 139 35. * 1 0706 214 9. * 1 0936 289 l.
1 0208 65 O. * 1 0438 140 34. * 1 0708 215 9. * 1 0938 290 l.
1 0210 66 O. * 1 0440 141 34. * 1 0710 216 8. * 1 0940 291 l.
1 0212 67 O. * 1 0442 142 33. * 1 0712 217 8. * 1 0942 292 l.
1 0214 68 O. * 1 0444 143 33. * 1 0714 218 8. * 1 0944 293 l.
1 0216 69 O. * 1 0446 144 32. * 1 0716 219 8. * 1 0946 294 l.
1 0218 70 O. * 1 0448 145 32. * 1 0718 220 7. * 1 0948 295 I.
1 0220 71 O. * 1 0450 146 3l. * 1 0720 221 7. * 1 0950 296 I.
1 0222 72 O. * 1 0452 147 30. * 1 0722 222 7. * 1 0952 297 O.
1 0224 73 O. * 1 0454 148 30. * 1 0724 223 7. * 1 0954 298 O.
1 0226 74 O. * 1 0456 149 29. * 1 0726 224 6. * 1 0956 299 O.
1 0228 75 l. * 1 0458 150 28. * 1 0728 225 6. * 1 0958 300 O.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 9l. 3.23 22. 13. 13. 13.
(INCHES) 0.710 0.717 0.717 0.717

(AC-FT) I!. 1l. 1l. 1l.

CUMULATIVE AREA = 0.29 SQ MI

Osborn Outfall Final HEC-1 Model
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*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

349 KK
*
*
*

*
050050 *

*
FROM 050040

350 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

351 RK KINEMATIC WAVE
L
S
N

CA
SHAPE

WD
Z

NDXMIN

STREAM ROUTING
491. CHANNEL LENGTH

0.0334 SLOPE
0.013 CHANNEL ROUGHNESS COEFFICIENT

0.00 CONTRIBUTING AREA
CIRC CHANNEL SHAPE
2.50 BOTTOM WIDTH OR DIAMETER
0.00 SIDE SLOPE

2 MINIMUM NUMBER OF DX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT

MAIN

ALPHA

13.17

M

1. 25

DT

(MIN)

0.14

DX

(FT)

163.67

PEAK TIME TO
PEAK

(CFS) (MIN)

36.67 220.33

VOLUME

(IN)

1. 09

MAXIMUM
CELERITY

(FPS)

20.20

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5915E+01 EXCESS=O.OOOOE+OO OUTFLOW=0.5930E+01 BASIN STORAGE=-.2270E-01 PERCENT ERROR= 0.1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

Osborn Outfall Final HEC-1 Model
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MAIN 13.17 1. 25 2.00 36.67 220.00 1. 09

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

HYOROGRAPH AT STATION 050050

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

* * *
OA MaN HRMN ORO FLOW * OA MaN HRMN ORO FLOW * OA MaN HRMN ORO FLOW * OA MaN HRMN ORO FLOW

* * *
1 0000 1 32. * 1 0230 76 O. * 1 0500 151 6. * 1 0730 226 l.

1 0002 2 6. * 1 0232 77 O. * 1 0502 152 6. * 1 0732 227 l.

1 0004 3 O. * 1 0234 78 1. * 1 0504 153 6. * 1 0734 228 l.

1 0006 4 O. * 1 0236 79 1. * 1 0506 154 6. * 1 0736 229 l.

1 0008 5 O. * 1 0238 80 1. * 1 0508 155 5. * 1 0738 230 1.

1 0010 6 O. * 1 0240 81 1. * 1 0510 156 5. * 1 0740 231 1.

1 0012 7 O. * 1 0242 82 1. * 1 0512 157 5. * 1 0742 232 1.
1 0014 8 O. * 1 0244 83 1. * 1 0514 158 5. * 1 0744 233 1.
1 0016 9 O. * 1 0246 84 2. * 1 0516 159 5. * 1 0746 234 1.
1 0018 10 O. * 1 0248 85 2. * 1 0518 160 5. * 1 0748 235 1.
1 0020 11 O. * 1 0250 86 3. * 1 0520 161 5. * 1 0750 236 l.
1 0022 12 O. * 1 0252 87 4. * 1 0522 162 5. * 1 0752 237 l.
1 0024 13 O. * 1 0254 88 6. * 1 0524 163 5. * 1 0754 238 l.
1 0026 14 O. * 1 0256 89 8. * 1 0526 164 5. * 1 0756 239 1.
1 0028 15 O. * 1 0258 90 11. * 1 0528 165 4. * 1 0758 240 1.
1 0030 16 O. * 1 0300 91 16. * 1 0530 166 4. * 1 0800 241 1.
1 0032 17 O. * 1 0302 92 23. * 1 0532 167 4. * 1 0802 242 1.
1 0034 18 O. * 1 0304 93 31. * 1 0534 168 4. * 1 0804 243 1.
1 0036 19 O. * 1 0306 94 32. * 1 0536 169 4. * 1 0806 244 1.
1 0038 20 O. * 1 0308 95 32. * 1 0538 170 4. * 1 0808 245 1.
1 0040 21 O. * 1 0310 96 33. * 1 0540 171 4. * 1 0810 246 1.
1 0042 22 O. * 1 0312 97 33. * 1 0542 172 4. * 1 0812 247 1.
1 0044 23 O. * 1 0314 98 34. * 1 0544 173 4. * 1 0814 248 l.
1 0046 24 O. * 1 0316 99 35. * 1 0546 174 4. * 1 0816 249 l.
1 0048 25 O. * 1 0318 100 35. * 1 0548 175 4. * 1 0818 250 l.
1 0050 26 O. * 1 0320 101 35. * 1 0550 176 4. * 1 0820 251 l.
1 0052 27 O. * 1 0322 102 36. * 1 0552 177 4. * 1 0822 252 1.
1 0054 28 O. * 1 0324 103 36. * 1 0554 178 4. * 1 0824 253 l.
1 0056 29 O. * 1 0326 104 36. * 1 0556 179 4. * 1 0826 254 1.
1 0058 30 O. * 1 0328 105 36. * 1 0558 180 4. * 1 0828 255 1.
1 0100 31 O. * 1 0330 106 36. * 1 0600 181 4. * 1 0830 256 O.
1 0102 32 O. * 1 0332 107 37. * 1 0602 182 3. * 1 0832 257 O.
1 0104 33 O. * 1 0334 108 37. * 1 0604 183 3. * 1 0834 258 O.
1 0106 34 O. * 1 0336 109 37. * 1 0606 184 3. * 1 0836 259 O.
1 0108 35 O. * 1 0338 110 37. * 1 0608 185 3. * 1 0838 260 O.
1 0110 36 O. * 1 0340 111 37. * 1 0610 186 3. * 1 0840 261 O.
1 0112 37 O. * 1 0342 112 37. * 1 0612 187 3. * 1 0842 262 O.

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
1 0114 38 O. * 1 0344 113 37. * 1 0614 188 3. * 1 0844 263 O.
1 0116 39 O. * 1 0346 114 37. * 1 0616 189 3. * 1 0846 264 O.
1 0118 40 O. * 1 0348 115 37. * 1 0618 190 3. * 1 0848 265 O.
1 0120 41 O. * 1 0350 116 36. * 1 0620 191 3. * 1 0850 266 O.

1 0122 42 O. * 1 0352 117 36. * 1 0622 192 3. * 1 0852 267 O.

1 0124 43 O. * 1 0354 118 36. * 1 0624 193 3. * 1 0854 268 O.

1 0126 44 O. * 1 0356 119 36. * 1 0626 194 3. * 1 0856 269 O.

1 0128 45 O. * 1 0358 120 36. * 1 0628 195 3. * 1 0858 270 O.

1 0130 46 O. * 1 0400 121 36. * 1 0630 196 3. * 1 0900 271 O.

1 0132 47 O. * 1 0402 122 36. * 1 0632 197 3. * 1 0902 272 O.
1 0134 48 O. * 1 0404 123 36. * 1 0634 198 3. * 1 0904 273 O.
1 0136 49 O. * 1 0406 124 35. * 1 0636 199 2. * 1 0906 274 O.
1 0138 50 O. * 1 0408 125 35. * 1 0638 200 2. * 1 0908 275 O.
1 0140 51 O. * 1 0410 126 35. * 1 0640 201 2. * 1 0910 276 O.
1 0142 52 O. * 1 0412 127 35. * 1 0642 202 2. * 1 0912 277 O.
1 0144 53 O. * 1 0414 128 35. * 1 0644 203 2. * 1 0914 278 O.
1 0146 54 O. * 1 0416 129 35. * 1 0646 204 2. * 1 0916 279 O.
1 0148 55 O. * 1 0418 130 34. * 1 0648 205 2. * 1 0918 280 O.
1 0150 56 O. * 1 0420 131 34. * 1 0650 206 2. * 1 0920 281 O.
1 0152 57 O. * 1 0422 132 34. * 1 0652 207 2. * 1 0922 282 O.
1 0154 58 O. * 1 0424 133 34. * 1 0654 208 2. * 1 0924 283 O.
1 0156 59 O. * 1 0426 134 34. * 1 0656 209 2. * 1 0926 284 O.
1 0158 60 O. * 1 0428 135 33. * 1 0658 210 2. * 1 0928 285 O.
1 0200 61 O. * 1 0430 136 33. * 1 0700 211 2. * 1 0930 286 O.
1 0202 62 O. * 1 0432 137 33. * 1 0702 212 2. * 1 0932 287 O.
1 0204 63 O. * 1 0434 138 33. * 1 0704 213 2. * 1 0934 288 O.
1 0206 64 O. * 1 0436 139 33. * 1 0706 214 1. * 1 0936 289 O.
1 0208 65 O. * 1 0438 140 32. * 1 0708 215 1. * 1 0938 290 O.
1 0210 66 O. * 1 0440 141 32. * 1 0710 216 1. * 1 0940 291 O.
1 0212 67 O. * 1 0442 142 12. * 1 0712 217 1. * 1 0942 292 O.
1 0214 68 O. * 1 0444 143 7. * 1 0714 218 1. * 1 0944 293 O.
1 0216 69 O. * 1 0446 144 7. * 1 0716 219 1. * 1 0946 294 O.
1 0218 70 O. * 1 0448 145 7. * 1 0718 220 1. * 1 0948 295 O.
1 0220 71 O. * 1 0450 146 7. * 1 0720 221 1. * 1 0950 296 O.
1 0222 72 O. * 1 0452 147 7. * 1 0722 222 1. * 1 0952 297 O.
1 0224 73 O. * 1 0454 148 6. * 1 0724 223 1. * 1 0954 298 O.
1 0226 74 O. * 1 0456 149 6. * 1 0726 224 1. * 1 0956 299 O.
1 0228 75 O. * 1 0458 150 6. * 1 0728 225 1. * 1 0958 300 O.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 37. 3.67 12. 7. 7. 7.
(INCHES) 1.071 1.091 1. 091 1.091

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
(AC-FT) 6. 6. 6. 6.

CUMULATIVE AREA = 0.10 SQ MI

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

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

358 KK
*
*
*

SRPDet
*
*
*

359 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

360 RS

361 SA

362 SE

363 SQ

364 SE

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION

X 0.00 WORKING R AND D COEFFICIENT

AREA 0.2 0.2 0.2

ELEVATION 53.40 56.00 57.00

DISCHARGE O. 2. 4. 5.

ELEVATION 53.40 54.00 54.30 54.50

***

8.

54.90

10.

55.10

20.

53.48

40.

57.00

STORAGE
ELEVATION

0.00
53.40

0.46
56.00

COMPUTED STORAGE-ELEVATION DATA

0.67
57.00

COMPUTED STORAGE-OUT FLOW-ELEVATION DATA

STORAGE 0.00 0.09 0.14 0.18 0.25 0.29 0.46 0.67

Osborn Outfall Final HEC-l Model
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- - - - - - - - - - - - - - - - - - -
OUTFLOW 0.00 2.00 4.00 5.00 8.00 10.00 34.32 40.00

ELEVATION 53.40 54.00 54.30 54.50 54.90 55.10 56.00 57.00

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

HYOROGRAPH AT STATION SRPOet

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

* *
OA MON HRMN ORO OUTFLOW STORAGE STAGE * OA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE

* *
1 0000 1 O. 0.0 53.4 * 1 0320 101 5. 0.2 54.4 * 1 0640 201 O. 0.0 53.5
1 0002 2 O. 0.0 53.4 * 1 0322 102 5. 0.2 54.4 * 1 0642 202 O. 0.0 53.5
1 0004 3 O. 0.0 53.4 * 1 0324 103 5. 0.2 54.4 * 1 0644 203 O. 0.0 53.5
1 0006 4 O. 0.0 53.4 * 1 0326 104 5. 0.2 54.4 * 1 0646 204 O. 0.0 53.5
1 0008 5 O. 0.0 53.4 * 1 0328 105 5. 0.2 54.4 * 1 0648 205 O. 0.0 53.5
1 0010 6 O. 0.0 53.4 * 1 0330 106 4. 0.2 54.4 * 1 0650 206 O. 0.0 53.5
1 0012 7 O. 0.0 53.4 * 1 0332 107 4. 0.2 54.4 * 1 0652 207 O. 0.0 53.5
1 0014 8 O. 0.0 53.4 * 1 0334 108 4. 0.2 54.3 * 1 0654 208 O. 0.0 53.5
1 0016 9 O. 0.0 53.4 * 1 0336 109 4. 0.1 54.3 * 1 0656 209 O. 0.0 53.5
1 0018 10 O. 0.0 53.4 * 1 0338 110 4. 0.1 54.3 * 1 0658 210 O. 0.0 53.5
1 0020 11 O. 0.0 53.4 * 1 0340 III 4. 0.1 54.3 * 1 0700 211 O. 0.0 53.4
1 0022 12 O. 0.0 53.4 * 1 0342 112 4. 0.1 54.2 * 1 0702 212 O. 0.0 53.4
1 0024 13 O. 0.0 53.4 * 1 0344 113 3. 0.1 54.2 * 1 0704 213 O. 0.0 53.4
1 0026 14 O. 0.0 53.4 * 1 0346 114 3. 0.1 54.2 * 1 0706 214 O. 0.0 53.4
1 0028 15 O. 0.0 53.4 * 1 0348 115 3. 0.1 54.2 * 1 0708 215 O. 0.0 53.4
1 0030 16 O. 0.0 53.4 * 1 0350 116 3. 0.1 54.1 * 1 0710 216 O. 0.0 53.4
1 0032 17 O. 0.0 53.4 * 1 0352 117 3. 0.1 54.1 * 1 0712 217 O. 0.0 53.4
1 0034 18 O. 0.0 53.4 * 1 0354 118 3. 0.1 54.1 * 1 0714 218 O. 0.0 53.4
1 0036 19 O. 0.0 53.4 * 1 0356 119 2. 0.1 54.1 * 1 0716 219 O. 0.0 53.4
1 0038 20 O. 0.0 53.4 * 1 0358 120 2. 0.1 54.0 * 1 0718 220 O. 0.0 53.4
1 0040 21 O. 0.0 53.4 * 1 0400 121 2. 0.1 54.0 * 1 0720 221 O. 0.0 53.4
1 0042 22 O. 0.0 53.4 * 1 0402 122 2. 0.1 54.0 * 1 0722 222 O. 0.0 53.4
1 0044 23 O. 0.0 53.4 * 1 0404 123 2. 0.1 54.0 * 1 0724 223 O. 0.0 53.4
1 0046 24 O. 0.0 53.4 * 1 0406 124 2. 0.1 54.0 * 1 0726 224 O. 0.0 53.4
1 0048 25 O. 0.0 53.4 * 1 0408 125 2. 0.1 54.0 * 1 0728 225 O. 0.0 53.4
1 0050 26 O. 0.0 53.4 * 1 0410 126 2. 0.1 53.9 * 1 0730 226 O. 0.0 53.4
1 0052 27 O. 0.0 53.4 * 1 0412 127 2. 0.1 53.9 * 1 0732 227 O. 0.0 53.4
1 0054 28 O. 0.0 53.4 * 1 0414 128 2. 0.1 53.9 * 1 0734 228 O. 0.0 53.4
1 0056 29 O. 0.0 53.4 * 1 0416 129 2. 0.1 53.9 * 1 0736 229 O. 0.0 53.4
1 0058 30 O. 0.0 53.4 * 1 0418 130 2. 0.1 53.9 * 1 0738 230 O. 0.0 53.4
1 0100 31 O. 0.0 53.4 * 1 0420 131 1. 0.1 53.8 * 1 0740 231 O. 0.0 53.4
1 0102 32 O. 0.0 53.4 * 1 0422 132 1. 0.1 53.8 * 1 0742 232 O. 0.0 53.4
1 0104 33 O. 0.0 53.4 * 1 0424 133 1. 0.1 53.8 * 1 0744 233 O. 0.0 53.4
1 0106 34 O. 0.0 53.4 * 1 0426 134 1. 0.1 53.8 * 1 0746 234 O. 0.0 53.4
1 0108 35 O. 0.0 53.4 * 1 0428 135 1. 0.1 53.8 * 1 0748 235 O. 0.0 53.4
1 0110 36 O. 0.0 53.4 * 1 0430 136 1. 0.1 53.8 * 1 0750 236 O. 0.0 53.4

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
1 0112 37 O. 0.0 53.4 * 1 0432 137 l. 0.1 53.8 * 1 0752 237 O. 0.0 53.4
1 0114 38 O. 0.0 53.4 * 1 0434 138 l. 0.1 53.8 * 1 0754 238 O. 0.0 53.4
1 0116 39 O. 0.0 53.4 * 1 0436 139 l. 0.1 53.7 * 1 0756 239 O. 0.0 53.4
1 0118 40 O. 0.0 53.4 * 1 0438 140 l. 0.1 53.7 * 1 0758 240 O. 0.0 53.4
1 0120 41 O. 0.0 53.4 * 1 0440 141 l. 0.0 53.7 * 1 0800 241 O. 0.0 53.4
1 0122 42 O. 0.0 53.4 * 1 0442 142 l. 0.0 53.7 * 1 0802 242 O. 0.0 53.4
1 0124 43 O. 0.0 53.4 * 1 0444 143 l. 0.0 53.7 * 1 0804 243 O. 0.0 53.4
1 0126 44 O. 0.0 53.4 * 1 0446 144 l. 0.0 53.7 * 1 0806 244 O. 0.0 53.4
1 0128 45 O. 0.0 53.4 * 1 0448 145 l. 0.0 53.7 * 1 0808 245 O. 0.0 53.4
1 0130 46 O. 0.0 53.4 * 1 0450 146 l. 0.0 53.7 * 1 0810 246 O. 0.0 53.4
1 0132 47 O. 0.0 53.4 * 1 0452 147 l. 0.0 53.7 * 1 0812 247 O. 0.0 53.4
1 0134 48 O. 0.0 53.4 * 1 0454 148 l. 0.0 53.7 * 1 0814 248 O. 0.0 53.4
1 0136 49 O. 0.0 53.4 * 1 0456 149 l. 0.0 53.6 * 1 0816 249 O. 0.0 53.4
1 0138 50 O. 0.0 53.4 * 1 0458 150 l. 0.0 53.6 * 1 0818 250 O. 0.0 53.4
1 0140 51 O. 0.0 53.4 * 1 0500 151 l. 0.0 53.6 * 1 0820 251 O. 0.0 53.4
1 0142 52 O. 0.0 53.4 * 1 0502 152 l. 0.0 53.6 * 1 0822 252 O. 0.0 53.4
1 0144 53 O. 0.0 53.4 * 1 0504 153 l. 0.0 53.6 * 1 0824 253 O. 0.0 53.4
1 0146 54 O. 0.0 53.4 * 1 0506 154 l. 0.0 53.6 * 1 0826 254 O. 0.0 53.4
1 0148 55 O. 0.0 53.4 * 1 0508 155 l. 0.0 53.6 * 1 0828 255 O. 0.0 53.4
1 0150 56 O. 0.0 53.4 * 1 0510 156 l. 0.0 53.6 * 1 0830 256 O. 0.0 53.4
1 0152 57 O. 0.0 53.4 * 1 0512 157 l. 0.0 53.6 * 1 0832 257 O. 0.0 53.4
1 0154 58 O. 0.0 53.4 * 1 0514 158 l. 0.0 53.6 * 1 0834 258 O. 0.0 53.4
1 0156 59 O. 0.0 53.4 * 1 0516 159 l. 0.0 53.6 * 1 0836 259 O. 0.0 53.4
1 0158 60 O. 0.0 53.4 * 1 0518 160 l. 0.0 53.6 * 1 0838 260 O. 0.0 53.4
1 0200 61 O. 0.0 53.4 * 1 0520 161 l. 0.0 53.6 * 1 0840 261 O. 0.0 53.4
1 0202 62 O. 0.0 53.4 * 1 0522 162 l. 0.0 53.6 * 1 0842 262 O. 0.0 53.4
1 0204 63 O. 0.0 53.4 * 1 0524 163 l. 0.0 53.6 * 1 0844 263 O. 0.0 53.4
1 0206 64 O. 0.0 53.4 * 1 0526 164 l. 0.0 53.6 * 1 0846 264 O. 0.0 53.4
1 0208 65 O. 0.0 53.4 * 1 0528 165 l. 0.0 53.6 * 1 0848 265 O. 0.0 53.4
1 0210 66 O. 0.0 53.4 * 1 0530 166 O. 0.0 53.5 * 1 0850 266 O. 0.0 53.4
1 0212 67 O. 0.0 53.4 * 1 0532 167 O. 0.0 53.5 * 1 0852 267 O. 0.0 53.4
1 0214 68 O. 0.0 53.4 * 1 0534 168 O. 0.0 53.5 * 1 0854 268 O. 0.0 53.4
1 0216 69 O. 0.0 53.4 * 1 0536 169 O. 0.0 53.5 * 1 0856 269 O. 0.0 53.4
1 0218 70 O. 0.0 53.4 * 1 0538 170 O. 0.0 53.5 * 1 0858 270 O. 0.0 53.4
1 0220 71 O. 0.0 53.4 * 1 0540 171 O. 0.0 53.5 * 1 0900 271 O. 0.0 53.4
1 0222 72 O. 0.0 53.4 * 1 0542 172 O. 0.0 53.5 * 1 0902 272 O. 0.0 53.4
1 0224 73 O. 0.0 53.4 * 1 0544 173 O. 0.0 53.5 * 1 0904 273 O. 0.0 53.4
1 0226 74 O. 0.0 53.4 * 1 0546 174 O. 0.0 53.5 * 1 0906 274 O. 0.0 53.4
1 0228 75 O. 0.0 53.4 * 1 0548 175 O. 0.0 53.5 * 1 0908 275 O. 0.0 53.4
1 0230 76 O. 0.0 53.4 * 1 0550 176 O. 0.0 53.5 * 1 0910 276 O. 0.0 53.4
1 0232 77 O. 0.0 53.4 * 1 0552 177 O. 0.0 53.5 * 1 0912 277 O. 0.0 53.4
1 0234 78 O. 0.0 53.4 * 1 0554 178 O. 0.0 53.5 * 1 0914 278 O. 0.0 53.4
1 0236 79 O. 0.0 53.4 * 1 0556 179 O. 0.0 53.5 * 1 0916 279 O. 0.0 53.4
1 0238 80 O. 0.0 53.4 * 1 0558 180 O. 0.0 53.5 * 1 0918 280 O. 0.0 53.4
1 0240 81 O. 0.0 53.4 * 1 0600 181 O. 0.0 53.5 * 1 0920 281 O. 0.0 53.4
1 0242 82 O. 0.0 53.4 * 1 0602 182 O. 0.0 53.5 * 1 0922 282 O. 0.0 53.4
1 0244 83 O. 0.0 53.4 * 1 0604 183 O. 0.0 53.5 * 1 0924 283 O. 0.0 53.4
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1 0246 84 O. 0.0 53.4 * 1 0606 184 O. 0.0 53.5 * 1 0926 284 O. 0.0 53.4

1 0248 85 O. 0.0 53.4 * 1 0608 185 O. 0.0 53.5 * 1 0928 285 O. 0.0 53.4

1 0250 86 O. 0.0 53.4 * 1 0610 186 O. 0.0 53.5 * 1 0930 286 O. 0.0 53.4

1 0252 87 O. 0.0 53.5 * 1 0612 187 O. 0.0 53.5 * 1 0932 287 O. 0.0 53.4

1 0254 88 O. 0.0 53.5 * 1 0614 188 O. 0.0 53.5 * 1 0934 288 O. 0.0 53.4

1 0256 89 O. 0.0 53.5 * 1 0616 189 O. 0.0 53.5 * 1 0936 289 O. 0.0 53.4

1 0258 90 O. 0.0 53.5 * 1 0618 190 O. 0.0 53.5 * 1 0938 290 O. 0.0 53.4

1 0300 91 1. 0.0 53.6 * 1 0620 191 O. 0.0 53.5 * 1 0940 291 O. 0.0 53.4

1 0302 92 1. 0.0 53.6 * 1 0622 192 O. 0.0 53.5 * 1 0942 292 O. 0.0 53.4

1 0304 93 1. 0.0 53.7 * 1 0624 193 O. 0.0 53.5 * 1 0944 293 O. 0.0 53.4

1 0306 94 1. 0.1 53.8 * 1 0626 194 O. 0.0 53.5 * 1 0946 294 O. 0.0 53.4

1 0308 95 2. 0.1 54.0 * 1 0628 195 O. 0.0 53.5 * 1 0948 295 O. 0.0 53.4

1 0310 96 3. 0.1 54.1 * 1 0630 196 O. 0.0 53.5 * 1 0950 296 O. 0.0 53.4

1 0312 97 4. 0.1 54.2 * 1 0632 197 O. 0.0 53.5 * 1 0952 297 O. 0.0 53.4
1 0314 98 4. 0.1 54.3 * 1 0634 198 O. 0.0 53.5 * 1 0954 298 O. 0.0 53.4
1 0316 99 4. 0.2 54.4 * 1 0636 199 O. 0.0 53.5 * 1 0956 299 O. 0.0 53.4
1 0318 100 5. 0.2 54.4 * 1 0638 200 O. 0.0 53.5 * 1 0958 300 O. 0.0 53.4

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 5. 3.37 1. 1. 1. 1.
(INCHES) 1. 446 1. 456 1. 456 1. 456

(AC-FT) o. o. O. O.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR

+ (AC-FT) (HR)
O. 3.37 O. o. O. O.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR

+ (FEET) (HR)
54.43 3.37 53.64 53.55 53.55 53.55

CUMULATIVE AREA = 0.01 SQ MI

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

**************
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365 KK *

*
S 64th *

*
BASIN

366 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

367 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM58 PH

5-MIN
0.50

HYDRO-35
15-MIN

0.97
60-MIN

1. 61

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
1.76 1.86 2.05

12-HR
0.00

24-HR
0.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

0.00 0.00 0.00 0.00

368 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

0.53
79.00

0.00

STORM AREA = 0.01

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

LOSS RATE
STRTL

CRVNBR
RTIMP

VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
0.41 INITIAL ABSTRACTION

83.00 CURVE NUMBER
0.00 PERCENT IMPERVIOUS AREA

369 UK

370 UK

KINEMATIC WAVE
OVERLAND-FLOW

L
S
N

PA
DXMIN

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
100.

0.0040
0.100
53.0

5
ELEMENT

100.
0.0080

0.100
47.0

5

NO.1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

NO. 2
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS
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371 RK

KINEMATIC WAVE
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

1430.
0.0040
0.015

0.01
TRAP

35.00
1. 00

2
NO

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF OX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT

PLANE 1
PLANE2
MAIN

ALPHA

0.94
1. 33
0.73

M

1. 67
1. 67
1. 58

DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

1.96 16.67 3.63 194.04 0.55 0.15
1. 55 20.00 5.76 188.48 0.72 0.23
2.00 357.50 6.87 198.14 0.63 2.81

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.OOOOE+OO EXCESS=0.3727E+00 OUTFLOW=0.3676E+00 BASIN STORAGE=0.1836E-02 PERCENT ERROR= 0.9

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 0.73 1. 58 2.00 6.87 198.00 0.63

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

HYDROGRAPH AT STATION S 64th

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

*
DA MON HRMN ORO RAIN LOSS EXCESS CaMP Q * DA MaN HRMN ORO RAIN LOSS EXCESS COMP Q

*
1 0000 1 0.00 0.00 0.00 O. * 1 0500 151 0.00 0.00 0.00 O.
1 0002 2 0.00 0.00 0.00 O. * 1 0502 152 0.00 0.00 0.00 O.
1 0004 3 0.00 0.00 0.00 O. * 1 0504 153 0.00 0.00 0.00 O.
1 0006 4 0.00 0.00 0.00 O. * 1 0506 154 0.00 0.00 0.00 O.
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1 0008 5 0.00 0.00 0.00 O. * 1 0508 155 0.00 0.00 0.00 O.
1 0010 6 0.00 0.00 0.00 O. * 1 0510 156 0.00 0.00 0.00 O.
1 0012 7 0.00 0.00 0.00 O. * 1 0512 157 0.00 0.00 0.00 O.
1 0014 8 0.00 0.00 0.00 O. * 1 0514 158 0.00 0.00 0.00 O.
1 0016 9 0.00 0.00 0.00 O. * 1 0516 159 0.00 0.00 0.00 O.
1 0018 10 0.00 0.00 0.00 O. * 1 0518 160 0.00 0.00 0.00 O.
1 0020 11 0.00 0.00 0.00 O. * 1 0520 161 0.00 0.00 0.00 O.
1 0022 12 0.00 0.00 0.00 O. * 1 0522 162 0.00 0.00 0.00 O.
1 0024 13 0.00 0.00 0.00 O. * 1 0524 163 0.00 0.00 0.00 O.

1 0026 14 0.00 0.00 0.00 O. * 1 0526 164 0.00 0.00 0.00 O.
1 0028 15 0.00 0.00 0.00 O. * 1 0528 165 0.00 0.00 0.00 O.
1 0030 16 0.00 0.00 0.00 O. * 1 0530 166 0.00 0.00 0.00 O.
1 0032 17 0.00 0.00 0.00 O. * 1 0532 167 0.00 0.00 0.00 O.
1 0034 18 0.00 0.00 0.00 O. * 1 0534 168 0.00 0.00 0.00 O.
1 0036 19 0.00 0.00 0.00 O. * 1 0536 169 0.00 0.00 0.00 O.
1 0038 20 0.00 0.00 0.00 O. * 1 0538 170 0.00 0.00 0.00 O.
1 0040 21 0.00 0.00 0.00 O. * 1 0540 171 0.00 0.00 0.00 O.
1 0042 22 0.00 0.00 0.00 O. * 1 0542 172 0.00 0.00 0.00 O.
1 0044 23 0.00 0.00 0.00 O. * 1 0544 173 0.00 0.00 0.00 O.
1 0046 24 0.00 0.00 0.00 O. * 1 0546 174 0.00 0.00 0.00 O.
1 0048 25 0.00 0.00 0.00 O. * 1 0548 175 0.00 0.00 0.00 O.
1 0050 26 0.00 0.00 0.00 O. * 1 0550 176 0.00 0.00 0.00 O.
1 0052 27 0.00 0.00 0.00 O. * 1 0552 177 0.00 0.00 0.00 O.
1 0054 28 0.00 0.00 0.00 O. * 1 0554 178 0.00 0.00 0.00 O.
1 0056 29 0.00 0.00 0.00 O. * 1 0556 179 0.00 0.00 0.00 O.
1 0058 30 0.00 0.00 0.00 O. * 1 0558 180 0.00 0.00 0.00 O.
1 0100 31 0.00 0.00 0.00 O. * 1 0600 181 0.00 0.00 0.00 O.
1 0102 32 0.00 0.00 0.00 O. * 1 0602 182 0.00 0.00 0.00 O.
1 0104 33 0.00 0.00 0.00 O. * 1 0604 183 0.00 0.00 0.00 O.
1 0106 34 0.00 0.00 0.00 O. * 1 0606 184 0.00 0.00 0.00 O.
1 0108 35 0.00 0.00 0.00 O. * 1 0608 185 0.00 0.00 0.00 O.
1 0110 36 0.00 0.00 0.00 O. * 1 0610 186 0.00 0.00 0.00 O.
1 0112 37 0.00 0.00 0.00 O. * 1 0612 187 0.00 0.00 0.00 O.
1 0114 38 0.00 0.00 0.00 O. * 1 0614 188 0.00 0.00 0.00 O.
1 0116 39 0.00 0.00 0.00 O. * 1 0616 189 0.00 0.00 0.00 O.
1 0118 40 0.00 0.00 0.00 O. * 1 0618 190 0.00 0.00 0.00 O.
1 0120 41 0.00 0.00 0.00 O. * 1 0620 191 0.00 0.00 0.00 O.
1 0122 42 0.00 0.00 0.00 O. * 1 0622 192 0.00 0.00 0.00 O.
1 0124 43 0.00 0.00 0.00 O. * 1 0624 193 0.00 0.00 0.00 O.
1 0126 44 0.00 0.00 0.00 O. * 1 0626 194 0.00 0.00 0.00 O.
1 0128 45 0.00 0.00 0.00 O. * 1 0628 195 0.00 0.00 0.00 O.
1 0130 46 0.00 0.00 0.00 O. * 1 0630 196 0.00 0.00 0.00 O.
1 0132 47 0.00 0.00 0.00 O. * 1 0632 197 0.00 0.00 0.00 O.
1 0134 48 0.00 0.00 0.00 O. * 1 0634 198 0.00 0.00 0.00 O.
1 0136 49 0.00 0.00 0.00 O. * 1 0636 199 0.00 0.00 0.00 O.
1 0138 50 0.00 0.00 0.00 O. * 1 0638 200 0.00 0.00 0.00 O.
1 0140 51 0.00 0.00 0.00 O. * 1 0640 201 0.00 0.00 0.00 O.
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1 0142 52 0.00 0.00 0.00 o. * 1 0642 202 0.00 0.00 0.00 O.
1 0144 53 0.00 0.00 0.00 O. * 1 0644 203 0.00 0.00 0.00 O.
1 0146 54 0.00 0.00 0.00 O. * 1 0646 204 0.00 0.00 0.00 O.
1 0148 55 0.00 0.00 0.00 O. * 1 0648 205 0.00 0.00 0.00 O.
1 0150 56 0.00 0.00 0.00 O. * 1 0650 206 0.00 0.00 0.00 O.
1 0152 57 0.00 0.00 0.00 O. * 1 0652 207 0.00 0.00 0.00 O.
1 0154 58 0.00 0.00 0.00 o. * 1 0654 208 0.00 0.00 0.00 O.
1 0156 59 0.00 0.00 0.00 O. * 1 0656 209 0.00 0.00 0.00 O.
1 0158 60 0.00 0.00 0.00 o. * 1 0658 210 0.00 0.00 0.00 O.
1 0200 61 0.00 0.00 0.00 O. * 1 0700 211 0.00 0.00 0.00 O.
1 0202 62 0.00 0.00 0.00 O. * 1 0702 212 0.00 0.00 0.00 O.
1 0204 63 0.00 0.00 0.00 O. * 1 0704 213 0.00 0.00 0.00 O.
1 0206 64 0.00 0.00 0.00 O. * 1 0706 214 0.00 0.00 0.00 O.
1 0208 65 0.00 0.00 0.00 o. * 1 0708 215 0.00 0.00 0.00 O.
1 0210 66 0.00 0.00 0.00 O. * 1 0710 216 0.00 0.00 0.00 O.
1 0212 67 0.00 0.00 0.00 O. * 1 0712 217 0.00 0.00 0.00 O.
1 0214 68 0.00 0.00 0.00 O. * 1 0714 218 0.00 0.00 0.00 O.
1 0216 69 0.00 0.00 0.00 o. * 1 0716 219 0.00 0.00 0.00 O.
1 0218 70 0.00 0.00 0.00 O. * 1 0718 220 0.00 0.00 0.00 O.
1 0220 71 0.01 0.01 0.00 O. * 1 0720 221 0.00 0.00 0.00 O.
1 0222 72 0.01 0.01 0.00 O. * 1 0722 222 0.00 0.00 0.00 O.
1 0224 73 0.01 0.01 0.00 O. * 1 0724 223 0.00 0.00 0.00 O.
1 0226 74 0.01 0.01 0.00 O. * 1 0726 224 0.00 0.00 0.00 O.
1 0228 75 0.01 0.01 0.00 O. * 1 0728 225 0.00 0.00 0.00 O.
1 0230 76 0.01 0.01 0.00 O. * 1 0730 226 0.00 0.00 0.00 O.
1 0232 77 0.02 0.02 0.00 o. * 1 0732 227 0.00 0.00 0.00 O.
1 0234 78 0.02 0.02 0.00 O. * 1 0734 228 0.00 0.00 0.00 O.
1 0236 79 0.02 0.02 0.00 o. * 1 0736 229 0.00 0.00 0.00 O.
1 0238 80 0.02 0.02 0.00 o. * 1 0738 230 0.00 0.00 0.00 O.
1 0240 81 0.02 0.02 0.00 O. * 1 0740 231 0.00 0.00 0.00 O.
1 0242 82 0.02 0.02 0.00 O. * 1 0742 232 0.00 0.00 0.00 O.
1 0244 83 0.03 0.03 0.00 O. * 1 0744 233 0.00 0.00 0.00 O.
1 0246 84 0.03 0.03 0.00 O. * 1 0746 234 0.00 0.00 0.00 O.
1 0248 85 0.04 0.04 0.00 O. * 1 0748 235 0.00 0.00 0.00 O.
1 0250 86 0.04 0.04 0.00 O. * 1 0750 236 0.00 0.00 0.00 O.
1 0252 87 0.05 0.04 0.00 O. * 1 0752 237 0.00 0.00 0.00 O.
1 0254 88 0.06 0.06 0.00 O. * 1 0754 238 0.00 0.00 0.00 O.
1 0256 89 0.08 0.07 0.01 O. * 1 0756 239 0.00 0.00 0.00 O.
1 0258 90 0.11 0.09 0.02 O. * 1 0758 240 0.00 0.00 0.00 O.
1 0300 91 0.20 0.15 0.05 O. * 1 0800 241 0.00 0.00 0.00 O.
1 0302 92 0.20 0.13 0.07 O. * 1 0802 242 0.00 0.00 0.00 O.
1 0304 93 0.16 0.09 0.07 1. * 1 0804 243 0.00 0.00 0.00 O.
1 0306 94 0.10 0.05 0.05 1. * 1 0806 244 0.00 0.00 0.00 O.
1 0308 95 0.08 0.04 0.04 2. * 1 0808 245 0.00 0.00 0.00 O.
1 0310 96 0.05 0.02 0.03 3. * 1 0810 246 0.00 0.00 0.00 O.
1 0312 97 0.04 0.02 0.02 5. * 1 0812 247 0.00 0.00 0.00 O.
1 0314 98 0.04 0.02 0.02 6. * 1 0814 248 0.00 0.00 0.00 O.
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1 0316 99 0.04 0.02 0.02 7. * 1 0816 249 0.00 0.00 0.00 O.
1 0318 100 0.03 0.01 0.01 7. * 1 0818 250 0.00 0.00 0.00 O.
1 0320 101 0.02 0.01 0.01 7. * 1 0820 251 0.00 0.00 0.00 O.
1 0322 102 0.02 0.01 0.01 6. * 1 0822 252 0.00 0.00 0.00 O.
1 0324 103 0.02 0.01 0.01 6. * 1 0824 253 0.00 0.00 0.00 O.
1 0326 104 0.02 0.01 0.01 5. * 1 0826 254 0.00 0.00 0.00 O.
1 0328 105 0.02 0.01 0.01 5. * 1 0828 255 0.00 0.00 0.00 O.
1 0330 106 0.02 0.01 0.01 4. * 1 0830 256 0.00 0.00 0.00 O.
1 0332 107 0.01 0.00 0.00 4. * 1 0832 257 0.00 0.00 0.00 O.
1 0334 108 0.01 0.00 0.00 4. * 1 0834 258 0.00 0.00 0.00 O.
1 0336 109 0.01 0.00 0.00 3. * 1 0836 259 0.00 0.00 0.00 O.
1 0338 110 0.01 0.00 0.00 3. * 1 0838 260 0.00 0.00 0.00 O.
1 0340 111 0.01 0.00 0.00 3. * 1 0840 261 0.00 0.00 0.00 O.
1 0342 112 0.01 0.00 0.00 2. * 1 0842 262 0.00 0.00 0.00 O.
1 0344 113 0.01 0.00 0.00 2. * 1 0844 263 0.00 0.00 0.00 O.
1 0346 114 0.00 0.00 0.00 2. * 1 0846 264 0.00 0.00 0.00 O.
1 0348 115 0.00 0.00 0.00 2. * 1 0848 265 0.00 0.00 0.00 O.
1 0350 116 0.00 0.00 0.00 2. * 1 0850 266 0.00 0.00 0.00 O.
1 0352 117 0.00 0.00 0.00 2. * 1 0852 267 0.00 0.00 0.00 O.
1 0354 118 0.00 0.00 0.00 l. * 1 0854 268 0.00 0.00 0.00 O.
1 0356 119 0.00 0.00 0.00 l. * 1 0856 269 0.00 0.00 0.00 O.
1 0358 120 0.00 0.00 0.00 l. * 1 0858 270 0.00 0.00 0.00 O.
1 0400 121 0.00 0.00 0.00 l. * 1 0900 271 0.00 0.00 0.00 O.
1 0402 122 0.00 0.00 0.00 l. * 1 0902 272 0.00 0.00 0.00 O.
1 0404 123 0.00 0.00 0.00 l. * 1 0904 273 0.00 0.00 0.00 O.
1 0406 124 0.00 0.00 0.00 l. * 1 0906 274 0.00 0.00 0.00 O.
1 0408 125 0.00 0.00 0.00 l. * 1 0908 275 0.00 0.00 0.00 O.
1 0410 126 0.00 0.00 0.00 l. * 1 0910 276 0.00 0.00 0.00 O.
1 0412 127 0.00 0.00 0.00 l. * 1 0912 277 0.00 0.00 0.00 O.
1 0414 128 0.00 0.00 0.00 l. * 1 0914 278 0.00 0.00 0.00 O.
1 0416 129 0.00 0.00 0.00 l. * 1 0916 279 0.00 0.00 0.00 O.
1 0418 130 0.00 0.00 0.00 l. * 1 0918 280 0.00 0.00 0.00 O.
1 0420 131 0.00 0.00 0.00 l. * 1 0920 281 0.00 0.00 0.00 O.
1 0422 132 0.00 0.00 0.00 l. * 1 0922 282 0.00 0.00 0.00 O.
1 0424 133 0.00 0.00 0.00 l. * 1 0924 283 0.00 0.00 0.00 O.
1 0426 134 0.00 0.00 0.00 l. * 1 0926 284 0.00 0.00 0.00 O.
1 0428 135 0.00 0.00 0.00 l. * 1 0928 285 0.00 0.00 0.00 O.
1 0430 136 0.00 0.00 0.00 l. * 1 0930 286 0.00 0.00 0.00 O.
1 0432 137 0.00 0.00 0.00 l. * 1 0932 287 0.00 0.00 0.00 O.
1 0434 138 0.00 0.00 0.00 l. * 1 0934 288 0.00 0.00 0.00 O.
1 0436 139 0.00 0.00 0.00 l. * 1 0936 289 0.00 0.00 0.00 O.
1 0438 140 0.00 0.00 0.00 l. * 1 0938 290 0.00 0.00 0.00 O.
1 0440 141 0.00 0.00 0.00 l. * 1 0940 291 0.00 0.00 0.00 O.
1 0442 142 0.00 0.00 0.00 o. * 1 0942 292 0.00 0.00 0.00 O.
1 0444 143 0.00 0.00 0.00 o. * 1 0944 293 0.00 0.00 0.00 O.
1 0446 144 0.00 0.00 0.00 o. * 1 0946 294 0.00 0.00 0.00 O.
1 0448 145 0.00 0.00 0.00 o. * 1 0948 295 0.00 0.00 0.00 O.
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1 0450 146 0.00 0.00 0.00 o. * 1 0950 296 0.00 0.00 0.00 O.
1 0452 147 0.00 0.00 0.00 o. * 1 0952 297 0.00 0.00 0.00 o.
1 0454 148 0.00 0.00 0.00 O. * 1 0954 298 0.00 0.00 0.00 o.
1 0456 149 0.00 0.00 0.00 O. * 1 0956 299 0.00 0.00 0.00 o.
1 0458 150 0.00 0.00 0.00 O. * 1 0958 300 0.00 0.00 0.00 o.

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

TOTAL RAINFALL = 2.05, TOTAL LOSS = 1.41, TOTAL EXCESS = 0.64

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 7. 3.30 l. O. O. O.
(INCHES) 0.625 0.627 0.627 0.627

(AC-FT) O. O. O. O.

CUMULATIVE AREA = 0.01 SQ MI

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

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

372 KK
*
*
*

*
050065 *

*
BASIN

373 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

374 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

58 PH

5-MIN
HYDRO-35

15-MIN 60-MIN

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
............... TP-40 .
2-HR 3-HR 6-HR 12-HR 24-HR

. TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY
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0.50 0.97 1. 61 1. 76 1. 86 2.05 0.00 0.00 0.00 0.00 0.00 0.00

STORM AREA = 0.01

375 LS SCS LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION

CRVNBR 79.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

LOSS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
STRTL 0.04 INITIAL ABSTRACTION

CRVNBR 98.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
376 UK OVERLAND-FLOW ELEMENT NO. 1

L 100. OVERLAND FLOW LENGTH
S 0.0100 SLOPE
N 0.300 ROUGHNESS COEFFICIENT

PA 15.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

377 UK OVERLAND-FLOW ELEMENT NO. 2
L 100. OVERLAND FLOW LENGTH
S 0.0100 SLOPE
N 0.100 ROUGHNESS COEFFICIENT

PA 85.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE
378 RK MAIN CHANNEL

L 500. CHANNEL LENGTH
S 0.0050 SLOPE
N 0.012 CHANNEL ROUGHNESS COEFFICIENT

CA 0.01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 60.00 BOTTOM WIDTH OR DIAMETER
Z 1. 00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
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(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 0.50 1. 67 1. 88 9.09 0.95 204.23 0.55 0.09
PLANE2 1. 49 1. 67 0.99 20.00 39.29 183.80 1. 82 0.38
MAIN 0.68 1. 61 0.57 166.67 37.43 184.88 1. 63 5.64

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.OOOOE+OO EXCESS=0.1219E+01 OUTFLOW=0.1218E+01 BASIN STORAGE=0.1294E-02 PERCENT ERROR= 0.0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 0.68 1. 61 2.00 36.96 184.00 1. 63

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

HYDROGRAPH AT STATION 050065

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

*
DA MON HRMN ORD RAIN LOSS EXCESS COMP Q * DA MON HRMN ORD RAIN LOSS EXCESS COMP Q

*
1 0000 1 0.00 0.00 0.00 O. * 1 0500 151 0.00 0.00 0.00 1.
1 0002 2 0.00 0.00 0.00 O. * 1 0502 152 0.00 0.00 0.00 1.
1 0004 3 0.00 0.00 0.00 O. * 1 0504 153 0.00 0.00 0.00 1.
1 0006 4 0.00 0.00 0.00 O. * 1 0506 154 0.00 0.00 0.00 1.
1 0008 5 0.00 0.00 0.00 O. * 1 0508 155 0.00 0.00 0.00 1.
1 0010 6 0.00 0.00 0.00 O. * 1 0510 156 0.00 0.00 0.00 1.
1 0012 7 0.00 0.00 0.00 O. * 1 0512 157 0.00 0.00 0.00 1.
1 0014 8 0.00 0.00 0.00 O. * 1 0514 158 0.00 0.00 0.00 1.
1 0016 9 0.00 0.00 0.00 O. * 1 0516 159 0.00 0.00 0.00 1.
1 0018 10 0.00 0.00 0.00 O. * 1 0518 160 0.00 0.00 0.00 1.
1 0020 11 0.00 0.00 0.00 O. * 1 0520 161 0.00 0.00 0.00 1.
1 0022 12 0.00 0.00 0.00 O. * 1 0522 162 0.00 0.00 0.00 1.
1 0024 13 0.00 0.00 0.00 O. * 1 0524 163 0.00 0.00 0.00 1.
1 0026 14 0.00 0.00 0.00 O. * 1 0526 164 0.00 0.00 0.00 1.
1 0028 15 0.00 0.00 0.00 O. * 1 0528 165 0.00 0.00 0.00 1.
1 0030 16 0.00 0.00 0.00 O. * 1 0530 166 0.00 0.00 0.00 1.
1 0032 17 0.00 0.00 0.00 O. * 1 0532 167 0.00 0.00 0.00 1.
1 0034 18 0.00 0.00 0.00 O. * 1 0534 168 0.00 0.00 0.00 1.
1 0036 19 0.00 0.00 0.00 O. * 1 0536 169 0.00 0.00 0.00 1.
1 0038 20 0.00 0.00 0.00 O. * 1 0538 170 0.00 0.00 0.00 1.
1 0040 21 0.00 0.00 0.00 O. * 1 0540 171 0.00 0.00 0.00 1.
1 0042 22 0.00 0.00 0.00 O. * 1 0542 172 0.00 0.00 0.00 1.
1 0044 23 0.00 0.00 0.00 O. * 1 0544 173 0.00 0.00 0.00 1.
1 0046 24 0.00 0.00 0.00 O. * 1 0546 174 0.00 0.00 0.00 1.
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1 0048 25 0.00 0.00 0.00 o. * 1 0548 175 0.00 0.00 0.00 O.
1 0050 26 0.00 0.00 0.00 O. * 1 0550 176 0.00 0.00 0.00 O.
1 0052 27 0.00 0.00 0.00 O. * 1 0552 177 0.00 0.00 0.00 O.
1 0054 28 0.00 0.00 0.00 O. * 1 0554 178 0.00 0.00 0.00 O.
1 0056 29 0.00 0.00 0.00 O. * 1 0556 179 0.00 0.00 0.00 O.
1 0058 30 0.00 0.00 0.00 O. * 1 0558 180 0.00 0.00 0.00 O.
1 0100 31 0.00 0.00 0.00 O. * 1 0600 181 0.00 0.00 0.00 O.
1 0102 32 0.00 0.00 0.00 O. * 1 0602 182 0.00 0.00 0.00 O.
1 0104 33 0.00 0.00 0.00 o. * 1 0604 183 0.00 0.00 0.00 O.
1 0106 34 0.00 0.00 0.00 O. * 1 0606 184 0.00 0.00 0.00 O.
1 0108 35 0.00 0.00 0.00 O. * 1 0608 185 0.00 0.00 0.00 O.
1 0110 36 0.00 0.00 0.00 O. * 1 0610 186 0.00 0.00 0.00 O.
1 0112 37 0.00 0.00 0.00 O. * 1 0612 187 0.00 0.00 0.00 O.
1 0114 38 0.00 0.00 0.00 O. * 1 0614 188 0.00 0.00 0.00 O.
1 0116 39 0.00 0.00 0.00 O. * 1 0616 189 0.00 0.00 0.00 O.
1 0118 40 0.00 0.00 0.00 O. * 1 0618 190 0.00 0.00 0.00 O.
1 0120 41 0.00 0.00 0.00 O. * 1 0620 191 0.00 0.00 0.00 O.
1 0122 42 0.00 0.00 0.00 O. * 1 0622 192 0.00 0.00 0.00 O.
1 0124 43 0.00 0.00 0.00 O. * 1 0624 193 0.00 0.00 0.00 O.
1 0126 44 0.00 0.00 0.00 O. * 1 0626 194 0.00 0.00 0.00 O.
1 0128 45 0.00 0.00 0.00 O. * 1 0628 195 0.00 0.00 0.00 O.
1 0130 46 0.00 0.00 0.00 O. * 1 0630 196 0.00 0.00 0.00 O.
1 0132 47 0.00 0.00 0.00 O. * 1 0632 197 0.00 0.00 0.00 O.
1 0134 48 0.00 0.00 0.00 O. * 1 0634 198 0.00 0.00 0.00 O.
1 0136 49 0.00 0.00 0.00 O. * 1 0636 199 0.00 0.00 0.00 O.
1 0138 50 0.00 0.00 0.00 O. * 1 0638 200 0.00 0.00 0.00 O.
1 0140 51 0.00 0.00 0.00 O. * 1 0640 201 0.00 0.00 0.00 O.
1 0142 52 0.00 0.00 0.00 O. * 1 0642 202 0.00 0.00 0.00 O.
1 0144 53 0.00 0.00 0.00 O. * 1 0644 203 0.00 0.00 0.00 O.
1 0146 54 0.00 0.00 0.00 O. * 1 0646 204 0.00 0.00 0.00 O.
1 0148 55 0.00 0.00 0.00 O. * 1 0648 205 0.00 0.00 0.00 O.
1 0150 56 0.00 0.00 0.00 O. * 1 0650 206 0.00 0.00 0.00 O.
1 0152 57 0.00 0.00 0.00 O. * 1 0652 207 0.00 0.00 0.00 O.
1 0154 58 0.00 0.00 0.00 O. * 1 0654 208 0.00 0.00 0.00 O.
1 0156 59 0.00 0.00 0.00 O. * 1 0656 209 0.00 0.00 0.00 O.
1 0158 60 0.00 0.00 0.00 O. * 1 0658 210 0.00 0.00 0.00 O.
1 0200 61 0.00 0.00 0.00 O. * 1 0700 211 0.00 0.00 0.00 O.
1 0202 62 0.00 0.00 0.00 O. * 1 0702 212 0.00 0.00 0.00 O.
1 0204 63 0.00 0.00 0.00 O. * 1 0704 213 0.00 0.00 0.00 O.
1 0206 64 0.00 0.00 0.00 O. * 1 0706 214 0.00 0.00 0.00 O.
1 0208 65 0.00 0.00 0.00 O. * 1 0708 215 0.00 0.00 0.00 O.
1 0210 66 0.00 0.00 0.00 O. * 1 0710 216 0.00 0.00 0.00 O.
1 0212 67 0.00 0.00 0.00 O. * 1 0712 217 0.00 0.00 0.00 O.
1 0214 68 0.00 0.00 0.00 O. * 1 0714 218 0.00 0.00 0.00 O.
1 0216 69 0.00 0.00 0.00 O. * 1 0716 219 0.00 0.00 0.00 O.
1 0218 70 0.00 0.00 0.00 O. * 1 0718 220 0.00 0.00 0.00 O.
1 0220 71 0.01 0.00 0.00 O. * 1 0720 221 0.00 0.00 0.00 O.
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1 0222 72 0.01 0.00 0.00 l. * 1 0722 222 0.00 0.00 0.00 O.
1 0224 73 0.01 0.00 0.00 l. * 1 0724 223 0.00 0.00 0.00 O.
1 0226 74 0.01 0.00 0.00 l. * 1 0726 224 0.00 0.00 0.00 O.
1 0228 75 0.01 0.00 0.00 l. * 1 0728 225 0.00 0.00 0.00 O.
1 0230 76 0.01 0.00 0.00 l. * 1 0730 226 0.00 0.00 0.00 O.

1 0232 77 0.02 0.01 0.01 l. * 1 0732 227 0.00 0.00 0.00 O.
1 0234 78 0.02 0.01 0.01 l. * 1 0734 228 0.00 0.00 0.00 O.
1 0236 79 0.02 0.01 0.01 l. * 1 0736 229 0.00 0.00 0.00 O.
1 0238 80 0.02 0.01 0.01 l. * 1 0738 230 0.00 0.00 0.00 O.
1 0240 81 0.02 0.01 0.02 2. * 1 0740 231 0.00 0.00 0.00 O.

1 0242 82 0.02 0.01 0.02 2. * 1 0742 232 0.00 0.00 0.00 O.
1 0244 83 0.03 0.01 0.02 3. * 1 0744 233 0.00 0.00 0.00 O.
1 0246 84 0.03 0.01 0.02 3. * 1 0746 234 0.00 0.00 0.00 O.
1 0248 85 0.04 0.01 0.03 4. * 1 0748 235 0.00 0.00 0.00 O.
1 0250 86 0.04 0.01 0.03 5. * 1 0750 236 0.00 0.00 0.00 O.
1 0252 87 0.05 0.01 0.03 6. * 1 0752 237 0.00 0.00 0.00 O.
1 0254 88 0.06 0.01 0.05 7. * 1 0754 238 0.00 0.00 0.00 O.
1 0256 89 0.08 0.02 0.07 9. * 1 0756 239 0.00 0.00 0.00 O.
1 0258 90 0.11 0.02 0.09 13. * 1 0758 240 0.00 0.00 0.00 O.
1 0300 91 0.20 0.03 0.17 20. * 1 0800 241 0.00 0.00 0.00 O.
1 0302 92 0.20 0.03 0.17 30. * 1 0802 242 0.00 0.00 0.00 O.
1 0304 93 0.16 0.02 0.14 37. * 1 0804 243 0.00 0.00 0.00 O.
1 0306 94 0.10 0.01 0.09 35. * 1 0806 244 0.00 0.00 0.00 O.
1 0308 95 0.08 0.01 0.07 30. * 1 0808 245 0.00 0.00 0.00 O.
1 0310 96 0.05 0.00 0.04 24. * 1 0810 246 0.00 0.00 0.00 O.
1 0312 97 0.04 0.00 0.04 19. * 1 0812 247 0.00 0.00 0.00 O.
1 0314 98 0.04 0.00 0.04 15. * 1 0814 248 0.00 0.00 0.00 O.
1 0316 99 0.04 0.00 0.03 13. * 1 0816 249 0.00 0.00 0.00 O.
1 0318 100 0.03 0.00 0.02 11. * 1 0818 250 0.00 0.00 0.00 O.
1 0320 101 0.02 0.00 0.02 10. * 1 0820 251 0.00 0.00 0.00 O.
1 0322 102 0.02 0.00 0.02 9. * 1 0822 252 0.00 0.00 0.00 O.
1 0324 103 0.02 0.00 0.02 8. * 1 0824 253 0.00 0.00 0.00 O.
1 0326 104 0.02 0.00 0.02 7. * 1 0826 254 0.00 0.00 0.00 O.
1 0328 105 0.02 0.00 0.02 7. * 1 0828 255 0.00 0.00 0.00 O.
1 0330 106 0.02 0.00 0.02 6. * 1 0830 256 0.00 0.00 0.00 O.
1 0332 107 0.01 0.00 0.01 6. * 1 0832 257 0.00 0.00 0.00 O.
1 0334 108 0.01 0.00 0.01 5. * 1 0834 258 0.00 0.00 0.00 O.
1 0336 109 0.01 0.00 0.01 4. * 1 0836 259 0.00 0.00 0.00 O.
1 0338 110 0.01 0.00 0.01 4. * 1 0838 260 0.00 0.00 0.00 O.
1 0340 111 0.01 0.00 0.01 3. * 1 0840 261 0.00 0.00 0.00 O.
1 0342 112 0.01 0.00 0.00 3. * 1 0842 262 0.00 0.00 0.00 O.
1 0344 113 0.01 0.00 0.00 3. * 1 0844 263 0.00 0.00 0.00 O.
1 0346 114 0.00 0.00 0.00 2. * 1 0846 264 0.00 0.00 0.00 O.
1 0348 115 0.00 0.00 0.00 2. * 1 0848 265 0.00 0.00 0.00 O.
1 0350 116 0.00 0.00 0.00 2. * 1 0850 266 0.00 0.00 0.00 O.
1 0352 117 0.00 0.00 0.00 2. * 1 0852 267 0.00 0.00 0.00 O.
1 0354 118 0.00 0.00 0.00 2. * 1 0854 268 0.00 0.00 0.00 O.
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1 0356 119 0.00 0.00 0.00 2. * 1 0856 269 0.00 0.00 0.00 O.
1 0358 120 0.00 0.00 0.00 2. * 1 0858 270 0.00 0.00 0.00 O.
1 0400 121 0.00 0.00 0.00 1. * 1 0900 271 0.00 0.00 0.00 O.
1 0402 122 0.00 0.00 0.00 1. * 1 0902 272 0.00 0.00 0.00 O.
1 0404 123 0.00 0.00 0.00 1. * 1 0904 273 0.00 0.00 0.00 O.
1 0406 124 0.00 0.00 0.00 1. * 1 0906 274 0.00 0.00 0.00 O.
1 0408 125 0.00 0.00 0.00 1. * 1 0908 275 0.00 0.00 0.00 O.
1 0410 126 0.00 0.00 0.00 1. * 1 0910 276 0.00 0.00 0.00 O.
1 0412 127 0.00 0.00 0.00 1. * 1 0912 277 0.00 0.00 0.00 O.
1 0414 128 0.00 0.00 0.00 1. * 1 0914 278 0.00 0.00 0.00 O.
1 0416 129 0.00 0.00 0.00 1. * 1 0916 279 0.00 0.00 0.00 O.
1 0418 130 0.00 0.00 0.00 1. * 1 0918 280 0.00 0.00 0.00 O.
1 0420 131 0.00 0.00 0.00 1. * 1 0920 281 0.00 0.00 0.00 O.
1 0422 132 0.00 0.00 0.00 1. * 1 0922 282 0.00 0.00 0.00 O.
1 0424 133 0.00 0.00 0.00 1. * 1 0924 283 0.00 0.00 0.00 O.
1 0426 134 0.00 0.00 0.00 1. * 1 0926 284 0.00 0.00 0.00 O.
1 0428 135 0.00 0.00 0.00 1. * 1 0928 285 0.00 0.00 0.00 O.
1 0430 136 0.00 0.00 0.00 1. * 1 0930 286 0.00 0.00 0.00 O.
1 0432 137 0.00 0.00 0.00 1. * 1 0932 287 0.00 0.00 0.00 O.
1 0434 138 0.00 0.00 0.00 1. * 1 0934 288 0.00 0.00 0.00 O.
1 0436 139 0.00 0.00 0.00 1. * 1 0936 289 0.00 0.00 0.00 O.
1 0438 140 0.00 0.00 0.00 1. * 1 0938 290 0.00 0.00 0.00 O.
1 0440 141 0.00 0.00 0.00 1. * 1 0940 291 0.00 0.00 0.00 O.
1 0442 142 0.00 0.00 0.00 1. * 1 0942 292 0.00 0.00 0.00 O.
1 0444 143 0.00 0.00 0.00 1. * 1 0944 293 0.00 0.00 0.00 O.
1 0446 144 0.00 0.00 0.00 1. * 1 0946 294 0.00 0.00 0.00 O.
1 0448 145 0.00 0.00 0.00 1. * 1 0948 295 0.00 0.00 0.00 O.
1 0450 146 0.00 0.00 0.00 1. * 1 0950 296 0.00 0.00 0.00 O.
1 0452 147 0.00 0.00 0.00 1. * 1 0952 297 0.00 0.00 0.00 O.
1 0454 148 0.00 0.00 0.00 1. * 1 0954 298 0.00 0.00 0.00 O.
1 0456 149 0.00 0.00 0.00 1. * 1 0956 299 0.00 0.00 0.00 O.
1 0458 150 0.00 0.00 0.00 1. * 1 0958 300 0.00 0.00 0.00 O.

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

TOTAL RAINFALL = 2.05, TOTAL LOSS = 0.42, TOTAL EXCESS = 1. 63

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 37. 3.07 2. 1. 1. 1.
(INCHES) 1. 626 1. 631 1.631 1.631

(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = 0.01 SQ MI
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*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

385 KK
*
*
*

*
050050 *

*
FROM 050062

386 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

387 RK KINEMATIC WAVE STREAM ROUTING
L 1000. CHANNEL LENGTH
S 0.0020 SLOPE
N 0.013 CHANNEL ROUGHNESS COEFFICIENT

CA 0.00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 2.50 BOTTOM WIDTH OR DIAMETER
Z 1. 00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT

MAIN

ALPHA

3.22

M

1. 25

DT

(MIN)

1. 07

ox

(FT)

333.33

PEAK TIME TO
PEAK

(CFS) (MIN)

15.56 187.40

VOLUME

(IN)

1. 64

MAXIMUM
CELERITY

(FPS)

5.53

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5227E+00 EXCESS=O.OOOOE+OO OUTFLOW=0.5236E+00 BASIN STORAGE=0.4824E-04 PERCENT ERROR= -0.2

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
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MAIN 3.22 1. 25 2.00 15.38 188.00 1. 64

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

HYDROGRAPH AT STATION 050050

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

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

* * *
1 0000 1 O. * 1 0230 76 O. * 1 0500 151 O. * 1 0730 226 O.
1 0002 2 O. * 1 0232 77 O. * 1 0502 152 O. * 1 0732 227 O.
1 0004 3 O. * 1 0234 78 O. * 1 0504 153 O. * 1 0734 228 O.
1 0006 4 O. * 1 0236 79 O. * 1 0506 154 O. * 1 0736 229 O.
1 0008 5 O. * 1 0238 80 O. * 1 0508 155 O. * 1 0738 230 O.
1 0010 6 O. * 1 0240 81 O. * 1 0510 156 O. * 1 0740 231 O.
1 0012 7 O. * 1 0242 82 1. * 1 0512 157 O. * 1 0742 232 O.
1 0014 8 O. * 1 0244 83 1. * 1 0514 158 O. * 1 0744 233 O.
1 0016 9 O. * 1 0246 84 1. * 1 0516 159 O. * 1 0746 234 O.
1 0018 10 O. * 1 0248 85 1. * 1 0518 160 O. * 1 0748 235 O.
1 0020 11 O. * 1 0250 86 1. * 1 0520 161 O. * 1 0750 236 O.
1 0022 12 O. * 1 0252 87 2. * 1 0522 162 O. * 1 0752 237 O.
1 0024 13 O. * 1 0254 88 2. * 1 0524 163 O. * 1 0754 238 O.
1 0026 14 O. * 1 0256 89 2. * 1 0526 164 O. * 1 0756 239 O.
1 0028 15 O. * 1 0258 90 3. * 1 0528 165 O. * 1 0758 240 O.
1 0030 16 O. * 1 0300 91 4. * 1 0530 166 O. * 1 0800 241 O.
1 0032 17 O. * 1 0302 92 7. * 1 0532 167 O. * 1 0802 242 O.
1 0034 18 O. * 1 0304 93 11. * 1 0534 168 O. * 1 0804 243 O.
1 0036 19 O. * 1 0306 94 15. * 1 0536 169 O. * 1 0806 244 O.
1 0038 20 O. * 1 0308 95 15. * 1 0538 170 O. * 1 0808 245 O.
1 0040 21 O. * 1 0310 96 14. * 1 0540 171 O. * 1 0810 246 O.
1 0042 22 O. * 1 0312 97 11. * 1 0542 172 O. * 1 0812 247 O.
1 0044 23 O. * 1 0314 98 9. * 1 0544 173 O. * 1 0814 248 O.
1 0046 24 O. * 1 0316 99 7. * 1 0546 174 O. * 1 0816 249 O.
1 0048 25 O. * 1 0318 100 6. * 1 0548 175 O. * 1 0818 250 O.
1 0050 26 O. * 1 0320 101 5. * 1 0550 176 O. * 1 0820 251 O.
1 0052 27 O. * 1 0322 102 5. * 1 0552 177 O. * 1 0822 252 O.
1 0054 28 O. * 1 0324 103 4. * 1 0554 178 O. * 1 0824 253 O.
1 0056 29 O. * 1 0326 104 4. * 1 0556 179 O. * 1 0826 254 O.
1 0058 30 O. * 1 0328 105 3. * 1 0558 180 O. * 1 0828 255 O.
1 0100 31 O. * 1 0330 106 3. * 1 0600 181 O. * 1 0830 256 O.
1 0102 32 O. * 1 0332 107 3. * 1 0602 182 O. * 1 0832 257 O.
1 0104 33 O. * 1 0334 108 3. * 1 0604 183 O. * 1 0834 258 O.
1 0106 34 O. * 1 0336 109 2. * 1 0606 184 O. * 1 0836 259 O.
1 0108 35 O. * 1 0338 110 2. * 1 0608 185 O. * 1 0838 260 O.
1 0110 36 O. * 1 0340 111 2. * 1 0610 186 O. * 1 0840 261 O.
1 0112 37 O. * 1 0342 112 2. * 1 0612 187 O. * 1 0842 262 O.
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1 0114 38 O. * 1 0344 113 2. * 1 0614 188 O. * 1 0844 263 O.
1 0116 39 O. * 1 0346 114 1. * 1 0616 189 O. * 1 0846 264 O.
1 0118 40 O. * 1 0348 115 1. * 1 0618 190 O. * 1 0848 265 O.
1 0120 41 O. * 1 0350 116 1. * 1 0620 191 O. * 1 0850 266 O.
1 0122 42 O. * 1 0352 117 1. * 1 0622 192 O. * 1 0852 267 O.
1 0124 43 O. * 1 0354 118 1. * 1 0624 193 O. * 1 0854 268 O.
1 0126 44 O. * 1 0356 119 1. * 1 0626 194 O. * 1 0856 269 O.
1 0128 45 O. * 1 0358 120 1. * 1 0628 195 O. * 1 0858 270 O.
1 0130 46 O. * 1 0400 121 1. * 1 0630 196 O. * 1 0900 271 O.
1 0132 47 O. * 1 0402 122 1. * 1 0632 197 O. * 1 0902 272 O.
1 0134 48 O. * 1 0404 123 1. * 1 0634 198 O. * 1 0904 273 O.
1 0136 49 O. * 1 0406 124 1. * 1 0636 199 O. * 1 0906 274 O.
1 0138 50 O. * 1 0408 125 1. * 1 0638 200 O. * 1 0908 275 O.
1 0140 51 O. * 1 0410 126 1. * 1 0640 201 O. * 1 0910 276 O.
1 0142 52 O. * 1 0412 127 1. * 1 0642 202 O. * 1 0912 277 O.
1 0144 53 O. * 1 0414 128 1. * 1 0644 203 O. * 1 0914 278 O.
1 0146 54 O. * 1 0416 129 1. * 1 0646 204 O. * 1 0916 279 O.
1 0148 55 O. * 1 0418 130 O. * 1 0648 205 O. * 1 0918 280 O.
1 0150 56 O. * 1 0420 131 O. * 1 0650 206 O. * 1 0920 281 O.
1 0152 57 O. * 1 0422 132 O. * 1 0652 207 O. * 1 0922 282 O.
1 0154 58 O. * 1 0424 133 O. * 1 0654 208 O. * 1 0924 283 O.
1 0156 59 O. * 1 0426 134 O. * 1 0656 209 O. * 1 0926 284 O.
1 0158 60 O. * 1 0428 135 O. * 1 0658 210 O. * 1 0928 285 O.
1 0200 61 O. * 1 0430 136 O. * 1 0700 211 O. * 1 0930 286 O.
1 0202 62 O. * 1 0432 137 O. * 1 0702 212 O. * 1 0932 287 O.
1 0204 63 O. * 1 0434 138 O. * 1 0704 213 O. * 1 0934 288 O.
1 0206 64 O. * 1 0436 139 O. * 1 0706 214 O. * 1 0936 289 O.
1 0208 65 O. * 1 0438 140 O. * 1 0708 215 O. * 1 0938 290 O.
1 0210 66 O. * 1 0440 141 O. * 1 0710 216 O. * 1 0940 291 O.
1 0212 67 O. * 1 0442 142 O. * 1 0712 217 O. * 1 0942 292 O.
1 0214 68 O. * 1 0444 143 O. * 1 0714 218 O. * 1 0944 293 O.
1 0216 69 O. * 1 0446 144 O. * 1 0716 219 O. * 1 0946 294 O.
1 0218 70 O. * 1 0448 145 O. * 1 0718 220 O. * 1 0948 295 O.
1 0220 71 O. * 1 0450 146 O. * 1 0720 221 O. * 1 0950 296 O.
1 0222 72 O. * 1 0452 147 O. * 1 0722 222 O. * 1 0952 297 O.
1 0224 73 O. * 1 0454 148 O. * 1 0724 223 O. * 1 0954 298 O.
1 0226 74 O. * 1 0456 149 O. * 1 0726 224 O. * 1 0956 299 O.
1 0228 75 O. * 1 0458 150 O. * 1 0728 225 O. * 1 0958 300 O.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 15. 3.13 1. 1. 1. 1.
(INCHES) 1. 631 1. 636 1. 636 1.636
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- - - - - - - - - - - - - - - - - - -
(AC-FTl 1. 1. 1. 1.

CUMULATIVE AREA = 0.01 SQ MI

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

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

388 KK
*
*
*

*
050050 *

*
COMBINE

389 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

Peak

VARIABLES
2 PRINT CONTROL
o PLOT CONTROL

O. HYDROGRAPH PLOT SCALE
flow in main pipe above Paiute Park

391 HC HYDROGRAPH COMBINATION
ICOMP 6 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION 050050
SUM OF 6 HYDROGRAPHS

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

* * *DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *1 0000 1 32. * 1 0230 76 2. * 1 0500 151 36. * 1 0730 226 7.

1 0002 2 6. * 1 0232 77 2. * 1 0502 152 35. * 1 0732 227 7.
1 0004 3 O. * 1 0234 78 2. * 1 0504 153 34. * 1 0734 228 7.
1 0006 4 O. * 1 0236 79 3. * 1 0506 154 33. * 1 0736 229 6.
1 0008 5 O. * 1 0238 80 4. * 1 0508 155 33. * 1 0738 230 6.
1 0010 6 O. * 1 0240 81 4. * 1 0510 156 32. * 1 0740 231 6.
1 0012 7 O. * 1 0242 82 5. * 1 0512 157 31. * 1 0742 232 6.
1 0014 8 O. * 1 0244 83 6. * 1 0514 158 31. * 1 0744 233 6.
1 0016 9 O. * 1 0246 84 8. * 1 0516 159 30. * 1 0746 234 5.
1 0018 10 O. * 1 0248 85 9. * 1 0518 160 29. * 1 0748 235 5.
1 0020 11 O. * 1 0250 86 12. * 1 0520 161 29. * 1 0750 236 5.
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- - - - - - - .. - - - - - - - - - - -
1 0022 12 O. * 1 0252 87 15. * 1 0522 162 28. * 1 0752 237 5.
1 0024 13 O. * 1 0254 88 18. * 1 0524 163 28. * 1 0754 238 5.
1 0026 14 O. * 1 0256 89 24. * 1 0526 164 27. * 1 0756 239 5.
1 0028 15 o. * 1 0258 90 32. * 1 0528 165 26. * 1 0758 240 4.
1 0030 16 O. * 1 0300 91 47. * 1 0530 166 26. * 1 0800 241 4.
1 0032 17 O. * 1 0302 92 7I. * 1 0532 167 25. * 1 0802 242 4.
1 0034 18 o. * 1 0304 93 93. * 1 0534 168 25. * 1 0804 243 4.
1 0036 19 O. * 1 0306 94 10I. * 1 0536 169 24. * 1 0806 244 4.
1 0038 20 O. * 1 0308 95 105. * 1 0538 170 24. * 1 0808 245 4.
1 0040 21 O. * 1 0310 96 127. * 1 0540 171 23. * 1 0810 246 4.
1 0042 22 o. * 1 0312 97 155. * 1 0542 172 23. * 1 0812 247 4.
1 0044 23 o. * 1 0314 98 159. * 1 0544 173 23. * 1 0814 248 3.
1 0046 24 O. * 1 0316 99 153. * 1 0546 174 22. * 1 0816 249 3.
1 0048 25 O. * 1 0318 100 143. * 1 0548 175 22. * 1 0818 250 3.
1 0050 26 O. * 1 0320 101 133. * 1 0550 176 22. * 1 0820 251 3.
1 0052 27 O. * 1 0322 102 125. * 1 0552 177 2I. * 1 0822 252 3.
1 0054 28 o. * 1 0324 103 120. * 1 0554 178 2I. * 1 0824 253 3.
1 0056 29 o. * 1 0326 104 117. * 1 0556 179 2I. * 1 0826 254 3.
1 0058 30 O. * 1 0328 105 116. * 1 0558 180 20. * 1 0828 255 3.
1 0100 31 O. * 1 0330 106 114. * 1 0600 181 20. * 1 0830 256 3.
1 0102 32 O. * 1 0332 107 112. * 1 0602 182 20. * 1 0832 257 3.
1 0104 33 o. * 1 0334 108 110. * 1 0604 183 20. * 1 0834 258 2.
1 0106 34 o. * 1 0336 109 108. * 1 0606 184 19. * 1 0836 259 2.
1 0108 35 o. * 1 0338 110 106. * 1 0608 185 19. * 1 0838 260 2.
1 0110 36 o. * 1 0340 111 104. * 1 0610 186 19. * 1 0840 261 2.
1 0112 37 o. * 1 0342 112 102. * 1 0612 187 18. * 1 0842 262 2.
1 0114 38 O. * 1 0344 113 100. * 1 0614 188 18. * 1 0844 263 2.
1 0116 39 o. * 1 0346 114 99. * 1 0616 189 18. * 1 0846 264 2.
1 0118 40 O. * 1 0348 115 97. * 1 0618 190 17 . * 1 0848 265 2.
1 0120 41 o. * 1 0350 116 95. * 1 0620 191 17. * 1 0850 266 2.
1 0122 42 O. * 1 0352 117 93. * 1 0622 192 17. * 1 0852 267 2.
1 0124 43 O. * 1 0354 118 92. * 1 0624 193 16. * 1 0854 268 2.
1 0126 44 O. * 1 0356 119 9I. * 1 0626 194 16. * 1 0856 269 2.
1 0128 45 O. * 1 0358 120 89. * 1 0628 195 16. * 1 0858 270 2.
1 0130 46 O. * 1 0400 121 88. * 1 0630 196 16. * 1 0900 271 2.
1 0132 47 o. * 1 0402 122 87. * 1 0632 197 15. * 1 0902 272 2.
1 0134 48 O. * 1 0404 123 85. * 1 0634 198 15. * 1 0904 273 I.
1 0136 49 O. * 1 0406 124 84. * 1 0636 199 15. * 1 0906 274 l.
1 0138 50 O. * 1 0408 125 83. * 1 0638 200 14. * 1 0908 275 l.
1 0140 51 O. * 1 0410 126 82. * 1 0640 201 14. * 1 0910 276 l.
1 0142 52 O. * 1 0412 127 8I. * 1 0642 202 14. * 1 0912 277 l.
1 0144 53 O. * 1 0414 128 80. * 1 0644 203 13. * 1 0914 278 l.
1 0146 54 O. * 1 0416 129 79. * 1 0646 204 13. * 1 0916 279 l.
1 0148 55 O. * 1 0418 130 78. * 1 0648 205 13. * 1 0918 280 l.
1 0150 56 o. * 1 0420 131 77. * 1 0650 206 13. * 1 0920 281 l.
1 0152 57 o. * 1 0422 132 76. * 1 0652 207 12. * 1 0922 282 l.
1 0154 58 o. * 1 0424 133 75. * 1 0654 208 12. * 1 0924 283 l.
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- - ,- - - - - - - - - - - - - - - - -
1 0156 59 o. * 1 0426 134 75. * 1 0656 209 12. * 1 0926 284 I.
1 0158 60 o. * 1 0428 135 74. * 1 0658 210 12. * 1 0928 285 I.
1 0200 61 o. * 1 0430 136 73. * 1 0700 211 1I. * 1 0930 286 I.
1 0202 62 o. * 1 0432 137 72. * 1 0702 212 1I. * 1 0932 287 I.
1 0204 63 o. * 1 0434 138 7I. * 1 0704 213 1I. * 1 0934 288 I.
1 0206 64 o. * 1 0436 139 70. * 1 0706 214 1I. * 1 0936 289 I.
1 0208 65 I. * 1 0438 140 69. * 1 0708 215 10. * 1 0938 290 I.
1 0210 66 I. * 1 0440 141 69. * 1 0710 216 10. * 1 0940 291 I.
1 0212 67 I. * 1 0442 142 48. * 1 0712 217 10. * 1 0942 292 I.
1 0214 68 I. * 1 0444 143 43. * 1 0714 218 9. * 1 0944 293 I.
1 0216 69 I. * 1 0446 144 42. * 1 0716 219 9. * 1 0946 294 I.
1 0218 70 I. * 1 0448 145 4I. * 1 0718 220 9. * 1 0948 295 I.
1 0220 71 I. * 1 0450 146 40. * 1 0720 221 8. * 1 0950 296 I.
1 0222 72 I. * 1 0452 147 39. * 1 0722 222 8. * 1 0952 297 I.
1 0224 73 I. * 1 0454 148 38. * 1 0724 223 8. * 1 0954 298 I.
1 0226 74 2. * 1 0456 149 38. * 1 0726 224 8. * 1 0956 299 I.
1 0228 75 2. * 1 0458 150 37. * 1 0728 225 7. * 1 0958 300 I.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 159. 3.23 39. 24. 24. 24.
(INCHES) 0.846 0.858 0.858 0.858

(AC-FT) 19. 19. 19. 19.

CUMULATIVE AREA = 0.43 SQ MI

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

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

404 KK
*
*
*

*
05Det *

*
Storage

405 KO

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

OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

****** CAUTION- WATER SURFACE ELEVATIONS IN PAIUTE PARK ARE ***********
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- - - - - - - - - - - - - - - - - - -
****** 1 FOOT HIGHER THAN CALCULATED AFTER TIME 0308 ***********

HYDROGRAPH ROUTING DATA

408 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC 0.00 INITIAL CONDITION

X 0.00 WORKING R AND D COEFFICIENT

409 SV STORAGE 0.0 1.9 4.9 8.6 12.3 16.2 20.1 28.5

410 SE ELEVATION 48.00 50.00 51. 00 52.00 53.00 54.00 55.00 57.00

411 SQ DISCHARGE o. 46. 105. 136. 156. 156. 156. 156.

***

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

HYDROGRAPH AT STATION 05Det

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

* *
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE

* *
1 0000 1 o. 0.0 48.0 * 1 0320 101 79. 3.6 50.6 * 1 0640 201 21. 0.9 48.9
1 0002 2 1. 0.1 48.1 * 1 0322 102 83. 3.8 50.6 * 1 0642 202 21. 0.9 48.9
1 0004 3 2. 0.1 48.1 * 1 0324 103 87. 4.0 50.7 * 1 0644 203 20. 0.8 48.9
1 0006 4 2. 0.1 48.1 * 1 0326 104 90. 4.1 50.7 * 1 0646 204 20. 0.8 48.9
1 0008 5 2. 0.1 48.1 * 1 0328 105 92. 4.3 50.8 * 1 0648 205 20. 0.8 48.9
1 0010 6 1. 0.1 48.1 * 1 0330 106 94. 4.4 50.8 * 1 0650 206 19. 0.8 48.8
1 0012 7 1. 0.1 48.1 * 1 0332 107 96. 4.5 50.9 * 1 0652 207 19. 0.8 48.8
1 0014 8 1. 0.1 48.1 * 1 0334 108 98. 4.6 50.9 * 1 0654 208 18. 0.8 48.8
1 0016 9 1. 0.0 48.1 * 1 0336 109 99. 4.6 50.9 * 1 0656 209 18. 0.7 48.8
1 0018 10 1. 0.0 48.0 * 1 0338 110 101. 4.7 50.9 * 1 0658 210 18. 0.7 48.8
1 0020 11 1. 0.0 48.0 * 1 0340 111 102. 4.8 50.9 * 1 0700 211 17. 0.7 48.8
1 0022 12 1. 0.0 48.0 * 1 0342 112 102. 4.8 51. 0 * 1 0702 212 17. 0.7 48.7
1 0024 13 1. 0.0 48.0 * 1 0344 113 103. 4.8 51. 0 * 1 0704 213 17. 0.7 48.7
1 0026 14 1. 0.0 48.0 * 1 0346 114 103. 4.8 51. 0 * 1 0706 214 16. 0.7 48.7
1 0028 15 1. 0.0 48.0 * 1 0348 115 103. 4.8 51. 0 * 1 0708 215 16. 0.7 48.7
1 0030 16 1. 0.0 48.0 * 1 0350 116 103. 4.8 51. 0 * 1 0710 216 16. 0.6 48.7
1 0032 17 1. 0.0 48.0 * 1 0352 117 103. 4.8 51.0 * 1 0712 217 15. 0.6 48.7
1 0034 18 1. 0.0 48.0 * 1 0354 118 103. 4.8 51. 0 * 1 0714 218 15. 0.6 48.6
1 0036 19 1. 0.0 48.0 * 1 0356 119 103. 4.8 51. 0 * 1 0716 219 14. 0.6 48.6
1 0038 20 1. 0.0 48.0 * 1 0358 120 102. 4.8 51. 0 * 1 0718 220 14. 0.6 48.61 0040 21 1. 0.0 48.0 * 1 0400 121 102. 4.8 51. 0 * 1 0720 221 14. 0.6 48.6

Osborn Outfall Final HEC-1 Model
File: PBOsb.dat

Page 73 of 100



- - - - - - - - - - - _. - - - - - - -
1 0042 22 O. 0.0 48.0 * 1 0402 122 102. 4.8 50.9 * 1 0722 222 13. 0.6 48.6
1 0044 23 O. 0.0 48.0 * 1 0404 123 101. 4.7 50.9 * 1 0724 223 13. 0.5 48.6
1 0046 24 O. 0.0 48.0 * 1 0406 124 100. 4.7 50.9 * 1 0726 224 13. 0.5 48.6
1 0048 25 O. 0.0 48.0 * 1 0408 125 100. 4.7 50.9 * 1 0728 225 13. 0.5 48.5
1 0050 26 O. 0.0 48.0 * 1 0410 126 99. 4.6 50.9 * 1 0730 226 12. 0.5 48.5
1 0052 27 O. 0.0 48.0 * 1 0412 127 98. 4.6 50.9 * 1 0732 227 12. 0.5 48.5
1 0054 28 O. 0.0 48.0 * 1 0414 128 98. 4.6 50.9 * 1 0734 228 12. 0.5 48.5
1 0056 29 O. 0.0 48.0 * 1 0416 129 97. 4.5 50.9 * 1 0736 229 11. 0.5 48.5
1 0058 30 O. 0.0 48.0 * 1 0418 130 96. 4.5 50.8 * 1 0738 230 11. 0.4 48.5
1 0100 31 O. 0.0 48.0 * 1 0420 131 95. 4.4 50.8 * 1 0740 231 11. 0.4 48.5
1 0102 32 O. 0.0 48.0 * 1 0422 132 95. 4.4 50.8 * 1 0742 232 10. 0.4 48.5
1 0104 33 O. 0.0 48.0 * 1 0424 133 94. 4.3 50.8 * 1 0744 233 10. 0.4 48.4
1 0106 34 O. 0.0 48.0 * 1 0426 134 93. 4.3 50.8 * 1 0746 234 10. 0.4 48.4
1 0108 35 O. 0.0 48.0 * 1 0428 135 92. 4.3 50.8 * 1 0748 235 10. 0.4 48.4
1 0110 36 O. 0.0 48.0 * 1 0430 136 91. 4.2 50.8 * 1 0750 236 9. 0.4 48.4
1 0112 37 O. 0.0 48.0 * 1 0432 137 90. 4.2 50.8 * 1 0752 237 9. 0.4 48.4
1 0114 38 O. 0.0 48.0 * 1 0434 138 89. 4.1 50.7 * 1 0754 238 9. 0.4 48.4
1 0116 39 O. 0.0 48.0 * 1 0436 139 89. 4.1 50.7 * 1 0756 239 8. 0.3 48.4
1 0118 40 O. 0.0 48.0 * 1 0438 140 88. 4.0 50.7 * 1 0758 240 8. 0.3 48.4
1 0120 41 O. 0.0 48.0 * 1 0440 141 87. 4.0 50.7 * 1 0800 241 8. 0.3 48.3
1 0122 42 O. 0.0 48.0 * 1 0442 142 86. 3.9 50.7 * 1 0802 242 8. 0.3 48.3
1 0124 43 O. 0.0 48.0 * 1 0444 143 84. 3.8 50.6 * 1 0804 243 8. 0.3 48.3
1 0126 44 O. 0.0 48.0 * 1 0446 144 82. 3.7 50.6 * 1 0806 244 7. 0.3 48.3
1 0128 45 O. 0.0 48.0 * 1 0448 145 80. 3.6 50.6 * 1 0808 245 7. 0.3 48.3
1 0130 46 O. 0.0 48.0 * 1 0450 146 78. 3.5 50.5 * 1 0810 246 7. 0.3 48.3
1 0132 47 O. 0.0 48.0 * 1 0452 147 76. 3.4 50.5 * 1 0812 247 7. 0.3 48.3
1 0134 48 O. 0.0 48.0 * 1 0454 148 74. 3.3 50.5 * 1 0814 248 6. 0.3 48.3
1 0136 49 O. 0.0 48.0 * 1 0456 149 72. 3.2 50.4 * 1 0816 249 6. 0.3 48.3
1 0138 50 O. 0.0 48.0 * 1 0458 150 70. 3.2 50.4 * 1 0818 250 6. 0.3 48.3
1 0140 51 O. 0.0 48.0 * 1 0500 151 69. 3.1 50.4 * 1 0820 251 6. 0.2 48.3
1 0142 52 O. 0.0 48.0 * 1 0502 152 67. 3.0 50.4 * 1 0822 252 6. 0.2 48.3
1 0144 53 O. 0.0 48.0 * 1 0504 153 66. 2.9 50.3 * 1 0824 253 6. 0.2 48.2
1 0146 54 O. 0.0 48.0 * 1 0506 154 64. 2.8 50.3 * 1 0826 254 5. 0.2 48.2
1 0148 55 O. 0.0 48.0 * 1 0508 155 62. 2.7 50.3 * 1 0828 255 5. 0.2 48.2
1 0150 56 O. 0.0 48.0 * 1 0510 156 61. 2.7 50.3 * 1 0830 256 5. 0.2 48.2
1 0152 57 O. 0.0 48.0 * 1 0512 157 60. 2.6 50.2 * 1 0832 257 5. 0.2 48.2
1 0154 58 O. 0.0 48.0 * 1 0514 158 58. 2.5 50.2 * 1 0834 258 5. 0.2 48.2
1 0156 59 O. 0.0 48.0 * 1 0516 159 57. 2.4 50.2 * 1 0836 259 5. 0.2 48.2
1 0158 60 O. 0.0 48.0 * 1 0518 160 55. 2.4 50.2 * 1 0838 260 5. 0.2 48.2
1 0200 61 O. 0.0 48.0 * 1 0520 161 54. 2.3 50.1 * 1 0840 261 4. 0.2 48.2
1 0202 62 O. 0.0 48.0 * 1 0522 162 53. 2.2 50.1 * 1 0842 262 4. 0.2 48.2
1 0204 63 O. 0.0 48.0 * 1 0524 163 52. 2.2 50.1 * 1 0844 263 4. 0.2 48.2
1 0206 64 O. 0.0 48.0 * 1 0526 164 50. 2.1 50.1 * 1 0846 264 4. 0.2 48.2
1 0208 65 O. 0.0 48.0 * 1 0528 165 49. 2.1 50.1 * 1 0848 265 4. 0.2 48.2
1 0210 66 O. 0.0 48.0 * 1 0530 166 48. 2.0 50.0 * 1 0850 266 4. 0.2 48.2
1 0212 67 O. 0.0 48.0 * 1 0532 167 47. 1.9 50.0 * 1 0852 267 4. 0.1 48.2
1 0214 68 O. 0.0 48.0 * 1 0534 168 46. 1.9 50.0 * 1 0854 268 4. 0.1 48.2
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- - - - - - - - - - - - - - - - - - -
1 0216 69 O. 0.0 48.0 * 1 0536 169 45. 1.8 49.9 * 1 0856 269 3. 0.1 48.1

1 0218 70 O. 0.0 48.0 * 1 0538 170 43. 1.8 49.9 * 1 0858 270 3. 0.1 48.1

1 0220 71 O. 0.0 48.0 * 1 0540 171 42. 1.7 49.8 * 1 0900 271 3. 0.1 48.1

1 0222 72 O. 0.0 48.0 * 1 0542 172 41. 1.7 49.8 * 1 0902 272 3. 0.1 48.1

1 0224 73 1. 0.0 48.0 * 1 0544 173 40. 1.6 49.7 * 1 0904 273 3. 0.1 48.1

1 0226 74 1. 0.0 48.0 * 1 0546 174 39. 1.6 49.7 * 1 0906 274 3. 0.1 48.1

1 0228 75 1. 0.0 48.0 * 1 0548 175 38. 1.6 49.6 * 1 0908 275 3. 0.1 48.1

1 0230 76 1. 0.0 48.0 * 1 0550 176 37. 1.5 49.6 * 1 0910 276 3. 0.1 48.1

1 0232 77 1. 0.0 48.0 * 1 0552 177 36. 1.5 49.6 * 1 0912 277 3. 0.1 48.1

1 0234 78 1. 0.0 48.0 * 1 0554 178 35. 1.4 49.5 * 1 0914 278 3. 0.1 48.1

1 0236 79 1. 0.0 48.0 * 1 0556 179 34. 1.4 49.5 * 1 0916 279 2. 0.1 48.1

1 0238 80 1. 0.1 48.1 * 1 0558 180 33. 1.4 49.5 * 1 0918 280 2. 0.1 48.1

1 0240 81 1. 0.1 48.1 * 1 0600 181 33. 1.3 49.4 * 1 0920 281 2. 0.1 48.1

1 0242 82 2. 0.1 48.1 * 1 0602 182 32. 1.3 49.4 * 1 0922 282 2. 0.1 48.1
1 0244 83 2. 0.1 48.1 * 1 0604 183 31. 1.3 49.4 * 1 0924 283 2. 0.1 48.1
1 0246 84 2. 0.1 48.1 * 1 0606 184 30. 1.3 49.3 * 1 0926 284 2. 0.1 48.1
1 0248 85 3. 0.1 48.1 * 1 0608 185 30. 1.2 49.3 * 1 0928 285 2. 0.1 48.1
1 0250 86 4. 0.1 48.2 * 1 0610 186 29. 1.2 49.3 * 1 0930 286 2. 0.1 48.1
1 0252 87 4. 0.2 48.2 * 1 0612 187 29. 1.2 49.2 * 1 0932 287 2. 0.1 48.1
1 0254 88 5. 0.2 48.2 * 1 0614 188 28. 1.1 49.2 * 1 0934 288 2. 0.1 48.1
1 0256 89 7. 0.3 48.3 * 1 0616 189 27. 1.1 49.2 * 1 0936 289 2. 0.1 48.1
1 0258 90 8. 0.3 48.4 * 1 0618 190 27. 1.1 49.2 * 1 0938 290 2. 0.1 48.1
1 0300 91 11. 0.4 48.5 * 1 0620 191 26. 1.1 49.1 * 1 0940 291 2. 0.1 48.1
1 0302 92 15. 0.6 48.6 * 1 0622 192 26. 1.1 49.1 * 1 0942 292 2. 0.1 48.1
1 0304 93 21. 0.8 48.9 * 1 0624 193 25. 1.0 49.1 * 1 0944 293 2. 0.1 48.1
1 0306 94 28. 1.1 49.2 * 1 0626 194 25. 1.0 49.1 * 1 0946 294 2. 0.1 48.1
1 0308 95 35. 1.4 49.5 * 1 0628 195 24. 1.0 49.0 * 1 0948 295 2. 0.1 48.1
1 0310 96 44. 1.8 49.9 * 1 0630 196 24. 1.0 49.0 * 1 0950 296 1. 0.1 48.1
1 0312 97 52. 2.2 50.1 * 1 0632 197 23. 1.0 49.0 * 1 0952 297 1. 0.1 48.1
1 0314 98 60. 2.6 50.2 * 1 0634 198 23. 0.9 49.0 * 1 0954 298 1. 0.1 48.1
1 0316 99 67. 3.0 50.4 * 1 0636 199 22. 0.9 49.0 * 1 0956 299 1. 0.1 48.1
1 0318 100 74. 3.3 50.5 * 1 0638 200 22. 0.9 48.9 * 1 0958 300 1. 0.1 48.1

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

. PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 103. 3.83 43. 27. 27. 27.
(INCHES) 0.886 0.901 0.901 0.901

(AC-FT) 22. 22. 22. 22.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR

+ (AC-FT) (HR)
5. 3.83 2. 1. 1. 1.
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- - - - - - - - - - - - - - - - - - -
PEAK STAGE TIME MAXIMUM AVERAGE STAGE

6-HR 24-HR 72-HR 9.97-HR
+ (FEET) (HR)

50.97 3.83 49.50 48.92 48.92 48.92

CUMULATIVE AREA = 0.45 SQ MI

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

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

426 KK
*
*
*

*
050610 *

*
COMBINE

428 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

O.

PRINT CONTROL
PLOT CONTROL
HYOROGRAPH PLOT SCALE

429 HC HYOROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE

***

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

HYOROGRAPH AT STATION 050610
SUM OF 2 HYOROGRAPHS

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

* * *
OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW

* * *
1 0000 1 O. * 1 0230 76 l. * 1 0500 151 74. * 1 0730 226 13.
1 0002 2 O. * 1 0232 77 l. * 1 0502 152 72. * 1 0732 227 13.
1 0004 3 l. * 1 0234 78 2. * 1 0504 153 7l. * 1 0734 228 12.
1 0006 4 2. * 1 0236 79 2. * 1 0506 154 69. * 1 0736 229 12.
1 0008 5 2. * 1 0238 80 2. * 1 0508 155 67. * 1 0738 230 12.
1 0010 6 2. * 1 0240 81 3. * 1 0510 156 66. * 1 0740 231 11.
1 0012 7 l. * 1 0242 82 3. * 1 0512 157 64. * 1 0742 232 1l.
1 0014 8 l. * 1 0244 83 4. * 1 0514 158 63. * 1 0744 233 11.
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1 0016 9 I. * 1 0246 84 5. * 1 0516 159 6I. * 1 0746 234 II.
1 0018 10 I. * 1 0248 85 6. * 1 0518 160 60. * 1 0748 235 10.
1 0020 11 I. * 1 0250 86 8. * 1 0520 161 58. * 1 0750 236 10.

1 0022 12 I. * 1 0252 87 10. * 1 0522 162 57. * 1 0752 237 10.

1 0024 13 I. * 1 0254 88 13. * 1 0524 163 56. * 1 0754 238 9.

1 0026 14 I. * 1 0256 89 17. * 1 0526 164 55. * 1 0756 239 9.
1 0028 15 I. * 1 0258 90 22. * 1 0528 165 53. * 1 0758 240 9.

1 0030 16 I. * 1 0300 91 3I. * 1 0530 166 52. * 1 0800 241 9.

1 0032 17 I. * 1 0302 92 46. * 1 0532 167 5I. * 1 0802 242 8.

1 0034 18 I. * 1 0304 93 7I. * 1 0534 168 50. * 1 0804 243 8.

1 0036 19 I. * 1 0306 94 102. * 1 0536 169 49. * 1 0806 244 8.
1 0038 20 I. * 1 0308 95 129. * 1 0538 170 47. * 1 0808 245 8.
1 0040 21 I. * 1 0310 96 137. * 1 0540 171 46. * 1 0810 246 7.
1 0042 22 I. * 1 0312 97 136. * 1 0542 172 45. * 1 0812 247 7.
1 0044 23 I. * 1 0314 98 132. * 1 0544 173 44. * 1 0814 248 7.
1 0046 24 o. * 1 0316 99 129. * 1 0546 174 42. * 1 0816 249 7.
1 0048 25 o. * 1 0318 100 127. * 1 0548 175 4I. * 1 0818 250 7.
1 0050 26 o. * 1 0320 101 127. * 1 0550 176 40. * 1 0820 251 6.
1 0052 27 O. * 1 0322 102 127. * 1 0552 177 39. * 1 0822 252 6.
1 0054 28 o. * 1 0324 103 127. * 1 0554 178 38. * 1 0824 253 6.
1 0056 29 o. * 1 0326 104 128. * 1 0556 179 38. * 1 0826 254 6.
1 0058 30 o. * 1 0328 105 128. * 1 0558 180 37. * 1 0828 255 6.
1 0100 31 o. * 1 0330 106 129. * 1 0600 181 36. * 1 0830 256 6.
1 0102 32 o. * 1 0332 107 129. * 1 0602 182 35. * 1 0832 257 5.
1 0104 33 O. * 1 0334 108 130. * 1 0604 183 34. * 1 0834 258 5.
1 0106 34 o. * 1 0336 109 130. * 1 0606 184 33. * 1 0836 259 5.
1 0108 35 o. * 1 0338 110 129. * 1 0608 185 33. * 1 0838 260 5.
1 0110 36 O. * 1 0340 111 129. * 1 0610 186 32. * 1 0840 261 5.
1 0112 37 O. * 1 0342 112 127 . * 1 0612 187 3I. * 1 0842 262 5.
1 0114 38 o. * 1 0344 113 126. * 1 0614 188 3I. * 1 0844 263 4.
1 0116 39 o. * 1 0346 114 125. * 1 0616 189 30. * 1 0846 264 4.
1 0118 40 o. * 1 0348 115 123. * 1 0618 190 29. * 1 0848 265 4.
1 0120 41 O. * 1 0350 116 122. * 1 0620 191 29. * 1 0850 266 4.
1 0122 42 o. * 1 0352 117 120. * 1 0622 192 28. * 1 0852 267 4.
1 0124 43 o. * 1 0354 118 119. * 1 0624 193 28. * 1 0854 268 4.
1 0126 44 o. * 1 0356 119 118. * 1 0626 194 27. * 1 0856 269 4.
1 0128 45 o. * 1 0358 120 116. * 1 0628 195 26. * 1 0858 270 4.
1 0130 46 o. * 1 0400 121 115. * 1 0630 196 26. * 1 0900 271 4.
1 0132 47 o. * 1 0402 122 114. * 1 0632 197 25. * 1 0902 272 3.
1 0134 48 O. * 1 0404 123 113. * 1 0634 198 25. * 1 0904 273 3.
1 0136 49 O. * 1 0406 124 11I. * 1 0636 199 24. * 1 0906 274 3.
1 0138 50 O. * 1 0408 125 110. * 1 0638 200 24. * 1 0908 275 3.
1 0140 51 O. * 1 0410 126 109. * 1 0640 201 23. * 1 0910 276 3.
1 0142 52 o. * 1 0412 127 108. * 1 0642 202 23. * 1 0912 277 3.
1 0144 53 o. * 1 0414 128 107. * 1 0644 203 22. * 1 0914 278 3.
1 0146 54 o. * 1 0416 129 106. * 1 0646 204 22. * 1 0916 279 3.
1 0148 55 O. * 1 0418 130 105. * 1 0648 205 2I. * 1 0918 280 3.
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1 0150 56 O. * 1 0420 131 103. * 1 0650 206 2l. * 1 0920 281 3.
1 0152 57 O. * 1 0422 132 102. * 1 0652 207 20. * 1 0922 282 3.
1 0154 58 O. * 1 0424 133 10l. * 1 0654 208 20. * 1 0924 283 2.
1 0156 59 O. * 1 0426 134 100. * 1 0656 209 19. * 1 0926 284 2.
1 0158 60 O. * 1 0428 135 99. * 1 0658 210 19. * 1 0928 285 2.
1 0200 61 O. * 1 0430 136 98. * 1 0700 211 19. * 1 0930 286 2.
1 0202 62 O. * 1 0432 137 97. * 1 0702 212 18. * 1 0932 287 2.
1 0204 63 O. * 1 0434 138 96. * 1 0704 213 18. * 1 0934 288 2.
1 0206 64 O. * 1 0436 139 95. * 1 0706 214 17. * 1 0936 289 2.
1 0208 65 O. * 1 0438 140 94. * 1 0708 215 17. * 1 0938 290 2.
1 0210 66 O. * 1 0440 141 93. * 1 0710 216 17. * 1 0940 291 2.
1 0212 67 O. * 1 0442 142 92. * 1 0712 217 16. * 1 0942 292 2.
1 0214 68 O. * 1 0444 143 90. * 1 0714 218 16. * 1 0944 293 2.
1 0216 69 O. * 1 0446 144 88. * 1 0716 219 16. * 1 0946 294 2.1 0218 70 l. * 1 0448 145 86. * 1 0718 220 15. * 1 0948 295 2.1 0220 71 l. * 1 0450 146 84. * 1 0720 221 15. * 1 0950 296 2.1 0222 72 l. * 1 0452 147 82. * 1 0722 222 14. * 1 0952 297 2.1 0224 73 l. * 1 0454 148 80. * 1 0724 223 14. * 1 0954 298 2.1 0226 74 l. * 1 0456 149 78. * 1 0726 224 14. * 1 0956 299 2.1 0228 75 l. * 1 0458 150 76. * 1 0728 225 13. * 1 0958 300 l.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 137. 3.17 53. 32. 32. 32.
(INCHES) 0.916 0.931 0.931 0.931

(AC-FT) 26. 27. 27. 27.

CUMULATIVE AREA = 0.54 SQ MI

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

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

440 KK
*
*
*

*
050620 *

*
COMBINE

442 KO

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

OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
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IPLOT 0 PLOT CONTROL
QSCAL O. HYOROGRAPH PLOT SCALE

443 HC HYOROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE

***

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

HYOROGRAPH AT STATION 050620
SUM OF 2 HYOROGRAPHS

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

* * *OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW
* * *1 0000 1 O. * 1 0230 76 2. * 1 0500 151 80. * 1 0730 226 14.1 0002 2 O. * 1 0232 77 2. * 1 0502 152 79. * 1 0732 227 14.1 0004 3 O. * 1 0234 78 2. * 1 0504 153 77 . * 1 0734 228 14.1 0006 4 O. * 1 0236 79 3. * 1 0506 154 75. * 1 0736 229 13.1 0008 5 1. * 1 0238 80 3. * 1 0508 155 73. * 1 0738 230 13.1 0010 6 2. * 1 0240 81 4. * 1 0510 156 71. * 1 0740 231 12.1 0012 7 2. * 1 0242 82 5. * 1 0512 157 70. * 1 0742 232 12.1 0014 8 1. * 1 0244 83 6. * 1 0514 158 68. * 1 0744 233 12.1 0016 9 1. * 1 0246 84 7. * 1 0516 159 67. * 1 0746 234 11.1 0018 10 1. * 1 0248 85 9. * 1 0518 160 65. * 1 0748 235 11.1 0020 11 1. * 1 0250 86 12. * 1 0520 161 64. * 1 0750 236 11.1 0022 12 1. * 1 0252 87 15. * 1 0522 162 62. * 1 0752 237 11.1 0024 13 1. * 1 0254 88 20. * 1 0524 163 61. * 1 0754 238 10.1 0026 14 1. * 1 0256 89 26. * 1 0526 164 59. * 1 0756 239 10.1 0028 15 1. * 1 0258 90 34. * 1 0528 165 58. * 1 0758 240 10.1 0030 16 1. * 1 0300 91 50. * 1 0530 166 57. * 1 0800 241 9.1 0032 17 1. * 1 0302 92 74. * 1 0532 167 56. * 1 0802 242 9.1 0034 18 1. * 1 0304 93 114. * 1 0534 168 54. * 1 0804 243 9.1 0036 19 1. * 1 0306 94 167. * 1 0536 169 53. * 1 0806 244 9.1 0038 20 1. * 1 0308 95 217 . * 1 0538 170 52. * 1 0808 245 8.1 0040 21 1. * 1 0310 96 243. * 1 0540 171 51. * 1 0810 246 8.1 0042 22 1. * 1 0312 97 243. * 1 0542 172 49. * 1 0812 247 8.1 0044 23 1. * 1 0314 98 231. * 1 0544 173 48. * 1 0814 248 8.1 0046 24 1. * 1 0316 99 215. * 1 0546 174 47. * 1 0816 249 7.1 0048 25 O. * 1 0318 100 202. * 1 0548 175 46. * 1 0818 250 7.1 0050 26 O. * 1 0320 101 193. * 1 0550 176 45. * 1 0820 251 7.1 0052 27 O. * 1 0322 102 186. * 1 0552 177 43. * 1 0822 252 7.1 0054 28 O. * 1 0324 103 181. * 1 0554 178 42. * 1 0824 253 7.1 0056 29 O. * 1 0326 104 177. * 1 0556 179 41. * 1 0826 254 6.1 0058 30 O. * 1 0328 105 174. * 1 0558 180 41. * 1 0828 255 6.
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1 0100 31 O. * 1 0330 106 172 . * 1 0600 181 40. * 1 0830 256 6.
1 0102 32 O. * 1 0332 107 171. * 1 0602 182 39. * 1 0832 257 6.
1 0104 33 O. * 1 0334 108 170. * 1 0604 183 38. * 1 0834 258 6.
1 0106 34 O. * 1 0336 109 168. * 1 0606 184 37. * 1 0836 259 6.
1 0108 35 O. * 1 0338 110 166. * 1 0608 185 36. * 1 0838 260 5.
1 0110 36 O. * 1 0340 111 163. * 1 0610 186 36. * 1 0840 261 5.
1 0112 37 O. * 1 0342 112 160. * 1 0612 187 35. * 1 0842 262 5.
1 0114 38 O. * 1 0344 113 157. * 1 0614 188 34. * 1 0844 263 5.
1 0116 39 O. * 1 0346 114 153. * 1 0616 189 33. * 1 0846 264 5.
1 0118 40 O. * 1 0348 115 150. * 1 0618 190 33. * 1 0848 265 5.
1 0120 41 O. * 1 0350 116 146. * 1 0620 191 32. * 1 0850 266 5.
1 0122 42 O. * 1 0352 117 143. * 1 0622 192 3I. * 1 0852 267 4.
1 0124 43 O. * 1 0354 118 140. * 1 0624 193 3I. * 1 0854 268 4.
1 0126 44 O. * 1 0356 119 138. * 1 0626 194 30. * 1 0856 269 4.
1 0128 45 O. * 1 0358 120 135. * 1 0628 195 29. * 1 0858 270 4.
1 0130 46 O. * 1 0400 121 133. * 1 0630 196 29. * 1 0900 271 4.
1 0132 47 O. * 1 0402 122 130. * 1 0632 197 28. * 1 0902 272 4.
1 0134 48 O. * 1 0404 123 128. * 1 0634 198 27. * 1 0904 273 4.
1 0136 49 O. * 1 0406 124 126. * 1 0636 199 27. * 1 0906 274 4.
1 0138 50 O. * 1 0408 125 124. * 1 0638 200 26. * 1 0908 275 3.
1 0140 51 O. * 1 0410 126 122. * 1 0640 201 26. * 1 0910 276 3.
1 0142 52 O. * 1 0412 127 12I. * 1 0642 202 25. * 1 0912 277 3.
1 0144 53 O. * 1 0414 128 119. * 1 0644 203 24. * 1 0914 278 3.
1 0146 54 O. * 1 0416 129 117. * 1 0646 204 24. * 1 0916 279 3.
1 0148 55 O. * 1 0418 130 116. * 1 0648 205 23. * 1 0918 280 3.
1 0150 56 O. * 1 0420 131 114. * 1 0650 206 23. * 1 0920 281 3.
1 0152 57 O. * 1 0422 132 113. * 1 0652 207 22. * 1 0922 282 3.
1 0154 58 O. * 1 0424 133 11I. * 1 0654 208 22. * 1 0924 283 3.
1 0156 59 O. * 1 0426 134 110. * 1 0656 209 2I. * 1 0926 284 3.
1 0158 60 O. * 1 0428 135 108. * 1 0658 210 2I. * 1 0928 285 3.
1 0200 61 O. * 1 0430 136 107. * 1 0700 211 20. * 1 0930 286 3.
1 0202 62 O. * 1 0432 137 106. * 1 0702 212 20. * 1 0932 287 2.
1 0204 63 O. * 1 0434 138 104. * 1 0704 213 19. * 1 0934 288 2.
1 0206 64 O. * 1 0436 139 103. * 1 0706 214 19. * 1 0936 289 2.
1 0208 65 O. * 1 0438 140 102. * 1 0708 215 19. * 1 0938 290 2.
1 0210 66 O. * 1 0440 141 100. * 1 0710 216 18. * 1 0940 291 2.
1 0212 67 O. * 1 0442 142 99. * 1 0712 217 18. * 1 0942 292 2.
1 0214 68 O. * 1 0444 143 97. * 1 0714 218 17. * 1 0944 293 2.
1 0216 69 I. * 1 0446 144 95. * 1 0716 219 17. * 1 0946 294 2.
1 0218 70 I. * 1 0448 145 93. * 1 0718 220 17. * 1 0948 295 2.
1 0220 71 I. * 1 0450 146 9I. * 1 0720 221 16. * 1 0950 296 2.
1 0222 72 I. * 1 0452 147 89. * 1 0722 222 16. * 1 0952 297 2.
1 0224 73 I. * 1 0454 148 86. * 1 0724 223 15. * 1 0954 298 2.
1 0226 74 I. * 1 0456 149 84. * 1 0726 224 15. * 1 0956 299 2.
1 0228 75 I. * 1 0458 150 82. * 1 0728 225 15. * 1 0958 300 2.

* * *
***********************************************************************************************************************************
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- - - - - - - - - - - - - - - - - - -
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 9.97-HR
+ (CFS) (HR)

(CFS)
+ 243. 3.17 64. 39. 39. 39.

(INCHES) 0.943 0.957 0.957 0.957
(AC-FT) 32. 32. 32. 32.

CUMULATIVE AREA = 0.63 SQ MI

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

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

454 KK
*
*
*

*
050630 *

*
COMBINE

456 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

o.

PRINT CONTROL
PLOT CONTROL
HYOROGRAPH PLOT SCALE

457 HC HYOROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE

***

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

HYOROGRAPH AT STATION 050630
SUM OF 2 HYOROGRAPHS

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

* * *
OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW

* * *
1 0000 1 o. * 1 0230 76 3. * 1 0500 151 85. * 1 0730 226 15.
1 0002 2 o. * 1 0232 77 3. * 1 0502 152 83. * 1 0732 227 15.
1 0004 3 o. * 1 0234 78 3. * 1 0504 153 8l. * 1 0734 228 14.
1 0006 4 o. * 1 0236 79 4. * 1 0506 154 79. * 1 0736 229 14.
1 0008 5 o. * 1 0238 80 5. * 1 0508 155 77. * 1 0738 230 13.
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1 0010 6 l. * 1 0240 81 6. * 1 0510 156 76. * 1 0740 231 13.
1 0012 7 2. * 1 0242 82 7. * 1 0512 157 74. * 1 0742 232 13.
1 0014 8 2. * 1 0244 83 8. * 1 0514 158 72 . * 1 0744 233 12.

1 0016 9 2. * 1 0246 84 1l. * 1 0516 159 7l. * 1 0746 234 12.

1 0018 10 l. * 1 0248 85 13. * 1 0518 160 69. * 1 0748 235 12.

1 0020 11 l. * 1 0250 86 17. * 1 0520 161 67. * 1 0750 236 1l.

1 0022 12 l. * 1 0252 87 22. * 1 0522 162 66. * 1 0752 237 1l.

1 0024 13 l. * 1 0254 88 28. * 1 0524 163 64. * 1 0754 238 1l.

1 0026 14 l. * 1 0256 89 37. * 1 0526 164 63. * 1 0756 239 1l.

1 0028 15 l. * 1 0258 90 50. * 1 0528 165 62. * 1 0758 240 10.
1 0030 16 l. * 1 0300 91 69. * 1 0530 166 60. * 1 0800 241 10.
1 0032 17 l. * 1 0302 92 106. * 1 0532 167 59. * 1 0802 242 10.
1 0034 18 l. * 1 0304 93 166. * 1 0534 168 58. * 1 0804 243 9.
1 0036 19 l. * 1 0306 94 244. * 1 0536 169 56. * 1 0806 244 9.
1 0038 20 l. * 1 0308 95 312. * 1 0538 170 55. * 1 0808 245 9.
1 0040 21 l. * 1 0310 96 342. * 1 0540 171 54. * 1 0810 246 9.
1 0042 22 l. * 1 0312 97 338. * 1 0542 172 52. * 1 0812 247 8.
1 0044 23 l. * 1 0314 98 316. * 1 0544 173 5l. * 1 0814 248 8.
1 0046 24 l. * 1 0316 99 290. * 1 0546 174 50. * 1 0816 249 8.
1 0048 25 l. * 1 0318 100 266. * 1 0548 175 49. * 1 0818 250 8.
1 0050 26 l. * 1 0320 101 247. * 1 0550 176 48. * 1 0820 251 7.
1 0052 27 O. * 1 0322 102 234. * 1 0552 177 46. * 1 0822 252 7.
1 0054 28 O. * 1 0324 103 223. * 1 0554 178 45. * 1 0824 253 7.
1 0056 29 O. * 1 0326 104 215. * 1 0556 179 44. * 1 0826 254 7.
1 0058 30 O. * 1 0328 105 209. * 1 0558 180 43. * 1 0828 255 7.
1 0100 31 O. * 1 0330 106 204. * 1 0600 181 42. * 1 0830 256 6.
1 0102 32 O. * 1 0332 107 200. * 1 0602 182 4l. * 1 0832 257 6.
1 0104 33 O. * 1 0334 108 197. * 1 0604 183 4l. * 1 0834 258 6.
1 0106 34 O. * 1 0336 109 194. * 1 0606 184 40. * 1 0836 259 6.
1 0108 35 O. * 1 0338 110 190. * 1 0608 185 39. * 1 0838 260 6.
1 0110 36 O. * 1 0340 111 186. * 1 0610 186 38. * 1 0840 261 6.
1 0112 37 O. * 1 0342 112 18l. * 1 0612 187 37. * 1 0842 262 5.
1 0114 38 O. * 1 0344 113 176. * 1 0614 188 37. * 1 0844 263 5.
1 0116 39 O. * 1 0346 114 17l. * 1 0616 189 36. * 1 0846 264 5.
1 0118 40 O. * 1 0348 115 166. * 1 0618 190 35. * 1 0848 265 5.
1 0120 41 O. * 1 0350 116 162. * 1 0620 191 34. * 1 0850 266 5.
1 0122 42 O. * 1 0352 117 157. * 1 0622 192 33. * 1 0852 267 5.
1 0124 43 O. * 1 0354 118 153. * 1 0624 193 33. * 1 0854 268 5.
1 0126 44 O. * 1 0356 119 150. * 1 0626 194 32. * 1 0856 269 4.
1 0128 45 O. * 1 0358 120 146. * 1 0628 195 3l. * 1 0858 270 4.
1 0130 46 O. * 1 0400 121 143. * 1 0630 196 3l. * 1 0900 271 4.
1 0132 47 O. * 1 0402 122 140. * 1 0632 197 30. * 1 0902 272 4.
1 0134 48 O. * 1 0404 123 138. * 1 0634 198 29. * 1 0904 273 4.
1 0136 49 O. * 1 0406 124 135. * 1 0636 199 28. * 1 0906 274 4.
1 0138 50 O. * 1 0408 125 133. * 1 0638 200 28. * 1 0908 275 4.
1 0140 51 O. * 1 0410 126 13l. * 1 0640 201 27. * 1 0910 276 4.
1 0142 52 O. * 1 0412 127 128. * 1 0642 202 27. * 1 0912 277 4.
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1 0144 53 o. * 1 0414 128 126. * 1 0644 203 26. * 1 0914 278 3.
1 0146 54 o. * 1 0416 129 124. * 1 0646 204 25. * 1 0916 279 3.
1 0148 55 o. * 1 0418 130 123. * 1 0648 205 25. * 1 0918 280 3.
1 0150 56 o. * 1 0420 131 12I. * 1 0650 206 24. * 1 0920 281 3.
1 0152 57 o. * 1 0422 132 119. * 1 0652 207 24. * 1 0922 282 3.
1 0154 58 o. * 1 0424 133 117. * 1 0654 208 23. * 1 0924 283 3.
1 0156 59 o. * 1 0426 134 116. * 1 0656 209 22. * 1 0926 284 3.
1 0158 60 o. * 1 0428 135 114. * 1 0658 210 22. * 1 0928 285 3.
1 0200 61 o. * 1 0430 136 113. * 1 0700 211 2I. * 1 0930 286 3.
1 0202 62 o. * 1 0432 137 11I. * 1 0702 212 2I. * 1 0932 287 3.
1 0204 63 o. * 1 0434 138 110. * 1 0704 213 20. * 1 0934 288 3.
1 0206 64 o. * 1 0436 139 108. * 1 0706 214 20. * 1 0936 289 3.
1 0208 65 o. * 1 0438 140 107. * 1 0708 215 20. * 1 0938 290 2.
1 0210 66 o. * 1 0440 141 105. * 1 0710 216 19. * 1 0940 291 2.
1 0212 67 I. * 1 0442 142 104. * 1 0712 217 19. * 1 0942 292 2.
1 0214 68 I. * 1 0444 143 102. * 1 0714 218 18. * 1 0944 293 2.
1 0216 69 I. * 1 0446 144 100. * 1 0716 219 18. * 1 0946 294 2.
1 0218 70 I. * 1 0448 145 98. * 1 0718 220 17. * 1 0948 295 2.
1 0220 71 I. * 1 0450 146 96. * 1 0720 221 17. * 1 0950 296 2.
1 0222 72 I. * 1 0452 147 94. * 1 0722 222 17 . * 1 0952 297 2.
1 0224 73 2. * 1 0454 148 9I. * 1 0724 223 16. * 1 0954 298 2.
1 0226 74 2. * 1 0456 149 89. * 1 0726 224 16. * 1 0956 299 2.
1 0228 75 2. * 1 0458 150 87. * 1 0728 225 15. * 1 0958 300 2.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 342. 3.17 74. 45. 45. 45.
(INCHES) 0.982 0.996 0.996 0.996

(AC-FT) 36. 37. 37. 37.

CUMULATIVE AREA = 0.70 SQ MI

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

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

480 KK
*
*
*

*
050660 *

*
COMBINE

**************
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482 KO OUTPUT CONTROL VARIABLES

IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL o. HYOROGRAPH PLOT SCALE

483 HC HYOROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE

***

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

HYOROGRAPH AT STATION 050660
SUM OF 2 HYOROGRAPHS

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

* * *OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW
* * *1 0000 1 o. * 1 0230 76 2. * 1 0500 151 9I. * 1 0730 226 16.1 0002 2 o. * 1 0232 77 3. * 1 0502 152 89. * 1 0732 227 16.1 0004 3 o. * 1 0234 78 3. * 1 0504 153 87. * 1 0734 228 15.1 0006 4 o. * 1 0236 79 3. * 1 0506 154 85. * 1 0736 229 15.1 0008 5 O. * 1 0238 80 4. * 1 0508 155 83. * 1 0738 230 15.1 0010 6 O. * 1 0240 81 5. * 1 0510 156 8I. * 1 0740 231 14.1 0012 7 O. * 1 0242 82 6. * 1 0512 157 79. * 1 0742 232 14.1 0014 8 o. * 1 0244 83 7. * 1 0514 158 77. * 1 0744 233 14.1 0016 9 O. * 1 0246 84 9. * 1 0516 159 76. * 1 0746 234 13.1 0018 10 O. * 1 0248 85 II. * 1 0518 160 74. * 1 0748 235 13.1 0020 11 I. * 1 0250 86 14. * 1 0520 161 72 . * 1 0750 236 13.1 0022 12 I. * 1 0252 87 18. * 1 0522 162 7I. * 1 0752 237 12.1 0024 13 2. * 1 0254 88 24. * 1 0524 163 69. * 1 0754 238 12.1 0026 14 I. * 1 0256 89 32. * 1 0526 164 68. * 1 0756 239 12.1 0028 15 I. * 1 0258 90 42. * 1 0528 165 66. * 1 0758 240 II.1 0030 16 I. * 1 0300 91 59. * 1 0530 166 65. * 1 0800 241 11.1 0032 17 I. * 1 0302 92 87. * 1 0532 167 63. * 1 0802 242 II.1 0034 18 I. * 1 0304 93 133. * 1 0534 168 62. * 1 0804 243 10.1 0036 19 I. * 1 0306 94 207. * 1 0536 169 6I. * 1 0806 244 10.1 0038 20 I. * 1 0308 95 298. * 1 0538 170 59. * 1 0808 245 10.1 0040 21 I. * 1 0310 96 374. * 1 0540 171 58. * 1 0810 246 9.1 0042 22 I. * 1 0312 97 411. * 1 0542 172 57. * 1 0812 247 9.1 0044 23 I. * 1 0314 98 411. * 1 0544 173 55. * 1 0814 248 9.1 0046 24 I. * 1 0316 99 387. * 1 0546 174 54. * 1 0816 249 9.1 0048 25 I. * 1 0318 100 354. * 1 0548 175 53. * 1 0818 250 8.1 0050 26 I. * 1 0320 101 323. * 1 0550 176 52. * 1 0820 251 8.1 0052 27 I. * 1 0322 102 297. * 1 0552 177 50. * 1 0822 252 8.
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- - - - - - - - - - - - - - - - - - -
1 0054 28 I. * 1 0324 103 276. * 1 0554 178 49. * 1 0824 253 8.
1 0056 29 I. * 1 0326 104 260. * 1 0556 179 48. * 1 0826 254 8.
1 0058 30 I. * 1 0328 105 247. * 1 0558 180 47. * 1 0828 255 7.
1 0100 31 I. * 1 0330 106 237. * 1 0600 181 46. * 1 0830 256 7.
1 0102 32 O. * 1 0332 107 229. * 1 0602 182 45. * 1 0832 257 7.
1 0104 33 O. * 1 0334 108 223. * 1 0604 183 44. * 1 0834 258 7.
1 0106 34 O. * 1 0336 109 218. * 1 0606 184 43. * 1 0836 259 7.
1 0108 35 O. * 1 0338 110 213. * 1 0608 185 42. * 1 0838 260 6.
1 0110 36 O. * 1 0340 III 208. * 1 0610 186 4I. * 1 0840 261 6.
1 0112 37 O. * 1 0342 112 202. * 1 0612 187 40. * 1 0842 262 6.
1 0114 38 O. * 1 0344 113 196. * 1 0614 188 40. * 1 0844 263 6.
1 0116 39 O. * 1 0346 114 190. * 1 0616 189 39. * 1 0846 264 6.
1 0118 40 O. * 1 0348 115 184. * 1 0618 190 38. * 1 0848 265 6.
1 0120 41 O. * 1 0350 116 179. * 1 0620 191 37. * 1 0850 266 5.
1 0122 42 O. * 1 0352 117 173. * 1 0622 192 36. * 1 0852 267 5.
1 0124 43 O. * 1 0354 118 168. * 1 0624 193 35. * 1 0854 268 5.
1 0126 44 O. * 1 0356 119 163. * 1 0626 194 35. * 1 0856 269 5.
1 0128 45 O. * 1 0358 120 159. * 1 0628 195 34. * 1 0858 270 5.
1 0130 46 O. * 1 0400 121 155. * 1 0630 196 33. * 1 0900 271 5.
1 0132 47 O. * 1 0402 122 lSI. * 1 0632 197 32. * 1 0902 272 5.
1 0134 48 O. * 1 0404 123 148. * 1 0634 198 32. * 1 0904 273 4.
1 0136 49 O. * 1 0406 124 145. * 1 0636 199 3I. * 1 0906 274 4.
1 0138 50 O. * 1 0408 125 142. * 1 0638 200 30. * 1 0908 275 4.
1 0140 51 O. * 1 0410 126 139. * 1 0640 201 29. * 1 0910 276 4.
1 0142 52 O. * 1 0412 127 136. * 1 0642 202 29. * 1 0912 277 4.
1 0144 53 O. * 1 0414 128 134. * 1 0644 203 28. * 1 0914 278 4.
1 0146 54 O. * 1 0416 129 132. * 1 0646 204 27. * 1 0916 279 4.
1 0148 55 O. * 1 0418 130 130. * 1 0648 205 27. * 1 0918 280 4.
1 0150 56 O. * 1 0420 131 128. * 1 0650 206 26. * 1 0920 281 4.
1 0152 57 O. * 1 0422 132 126. * 1 0652 207 25. * 1 0922 282 3.
1 0154 58 O. * 1 0424 133 124. * 1 0654 208 25. * 1 0924 283 3.
1 0156 59 O. * 1 0426 134 122. * 1 0656 209 24. * 1 0926 284 3.
1 0158 60 O. * 1 0428 135 120. * 1 0658 210 24. * 1 0928 285 3.
1 0200 61 O. * 1 0430 136 118. * 1 0700 211 23. * 1 0930 286 3.
1 0202 62 O. * 1 0432 137 117. * 1 0702 212 23. * 1 0932 287 3.
1 0204 63 O. * 1 0434 138 115. * 1 0704 213 22. * 1 0934 288 3.
1 0206 64 O. * 1 0436 139 114. * 1 0706 214 22. * 1 0936 289 3.
1 0208 65 O. * 1 0438 140 112. * 1 0708 215 2I. * 1 0938 290 3.
1 0210 66 O. * 1 0440 141 Ill. * 1 0710 216 2I. * 1 0940 291 3.
1 0212 67 O. * 1 0442 142 109. * 1 0712 217 20. * 1 0942 292 3.
1 0214 68 O. * 1 0444 143 108. * 1 0714 218 20. * 1 0944 293 3.
1 0216 69 I. * 1 0446 144 106. * 1 0716 219 19. * 1 0946 294 2.
1 0218 70 I. * 1 0448 145 104. * 1 0718 220 19. * 1 0948 295 2.
1 0220 71 I. * 1 0450 146 102. * 1 0720 221 18. * 1 0950 296 2.
1 0222 72 I. * 1 0452 147 100. * 1 0722 222 18. * 1 0952 297 2.
1 0224 73 I. * 1 0454 148 98. * 1 0724 223 17. * 1 0954 298 2.
1 0226 74 I. * 1 0456 149 95. * 1 0726 224 17. * 1 0956 299 2.
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- - - - - - - - - - - - - - - - - - -
1 0228 75 2. *

*
1 0458 150 93. *

*
1 0728 225 17. *

*
1 0958 300 2.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 411. 3.20 81. 49. 49. 49.
(INCHES) 1.020 1. 035 1.035 1.035

(AC-FT) 40. 41. 41. 41.

CUMULATIVE AREA = 0.74 SQ MI

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

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

493 KK
*
*
*

050131
*
*
*

COMBINE

495 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
2
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

496 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION 050131
SUM OF 2 HYDROGRAPHS

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

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

* * *
1 0000 1 o. * 1 0230 76 2. * 1 0500 151 95. * 1 0730 226 17 .
1 0002 2 o. * 1 0232 77 2. * 1 0502 152 92. * 1 0732 227 17.
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- - - - - - - - - - - - - - - - - - -
1 0004 3 O. * 1 0234 78 3. * 1 0504 153 90. * 1 0734 228 16.
1 0006 4 O. * 1 0236 79 3. * 1 0506 154 88. * 1 0736 229 16.
1 0008 5 O. * 1 0238 80 4. * 1 0508 155 86. * 1 0738 230 15.
1 0010 6 O. * 1 0240 81 5. * 1 0510 156 84. * 1 0740 231 15.
1 0012 7 O. * 1 0242 82 6. * 1 0512 157 82. * 1 0742 232 15.
1 0014 8 O. * 1 0244 83 7. * 1 0514 158 80. * 1 0744 233 14.
1 0016 9 O. * 1 0246 84 9. * 1 0516 159 79. * 1 0746 234 14.
1 0018 10 O. * 1 0248 85 1l. * 1 0518 160 77. * 1 0748 235 14.
1 0020 11 O. * 1 0250 86 14. * 1 0520 161 75. * 1 0750 236 13.
1 0022 12 O. * 1 0252 87 17. * 1 0522 162 74. * 1 0752 237 13.
1 0024 13 l. * 1 0254 88 23. * 1 0524 163 72. * 1 0754 238 12.
1 0026 14 l. * 1 0256 89 30. * 1 0526 164 70. * 1 0756 239 12.
1 0028 15 l. * 1 0258 90 4l. * 1 0528 165 69. * 1 0758 240 12.
1 0030 16 l. * 1 0300 91 58. * 1 0530 166 67. * 1 0800 241 1l.
1 0032 17 l. * 1 0302 92 83. * 1 0532 167 66. * 1 0802 242 1l.
1 0034 18 l. * 1 0304 93 127. * 1 0534 168 65. * 1 0804 243 1l.
1 0036 19 l. * 1 0306 94 187. * 1 0536 169 63. * 1 0806 244 1l.
1 0038 20 l. * 1 0308 95 274. * 1 0538 170 62. * 1 0808 245 10.
1 0040 21 l. * 1 0310 96 362. * 1 0540 171 6l. * 1 0810 246 10.
1 0042 22 l. * 1 0312 97 424. * 1 0542 172 59. * 1 0812 247 10.
1 0044 23 l. * 1 0314 98 447. * 1 0544 173 58. * 1 0814 248 9.
1 0046 24 l. * 1 0316 99 437. * 1 0546 174 57. * 1 0816 249 9.
1 0048 25 l. * 1 0318 100 408. * 1 0548 175 55. * 1 0818 250 9.
1 0050 26 l. * 1 0320 101 372 . * 1 0550 176 54. * 1 0820 251 9.
1 0052 27 l. * 1 0322 102 340. * 1 0552 177 53. * 1 0822 252 8.
1 0054 28 l. * 1 0324 103 312. * 1 0554 178 5l. * 1 0824 253 8.
1 0056 29 l. * 1 0326 104 290. * 1 0556 179 50. * 1 0826 254 8.
1 0058 30 l. * 1 0328 105 273. * 1 0558 180 49. * 1 0828 255 8.
1 0100 31 l. * 1 0330 106 259. * 1 0600 181 48. * 1 0830 256 8.
1 0102 32 l. * 1 0332 107 249. * 1 0602 182 47. * 1 0832 257 7.
1 0104 33 l. * 1 0334 108 240. * 1 0604 183 46. * 1 0834 258 7.
1 0106 34 l. * 1 0336 109 233. * 1 0606 184 45. * 1 0836 259 7.
1 0108 35 O. * 1 0338 110 226. * 1 0608 185 44. * 1 0838 260 7.
1 0110 36 O. * 1 0340 111 220. * 1 0610 186 43. * 1 0840 261 7.
1 0112 37 O. * 1 0342 112 215. * 1 0612 187 42. * 1 0842 262 6.
1 0114 38 O. * 1 0344 113 208. * 1 0614 188 4l. * 1 0844 263 6.
1 0116 39 O. * 1 0346 114 202. * 1 0616 189 40. * 1 0846 264 6.
1 0118 40 O. * 1 0348 115 195. * 1 0618 190 40. * 1 0848 265 6.
1 0120 41 O. * 1 0350 116 189. * 1 0620 191 39. * 1 0850 266 6.
1 0122 42 O. * 1 0352 117 183. * 1 0622 192 38. * 1 0852 267 6.
1 0124 43 O. * 1 0354 118 177. * 1 0624 193 37. * 1 0854 268 5.
1 0126 44 O. * 1 0356 119 172 . * 1 0626 194 36. * 1 0856 269 5.
1 0128 45 O. * 1 0358 120 167. * 1 0628 195 35. * 1 0858 270 5.
1 0130 46 O. * 1 0400 121 162. * 1 0630 196 35. * 1 0900 271 5.
1 0132 47 O. * 1 0402 122 158. * 1 0632 197 34. * 1 0902 272 5.
1 0134 48 O. * 1 0404 123 154. * 1 0634 198 33. * 1 0904 273 5.
1 0136 49 O. * 1 0406 124 15l. * 1 0636 199 32. * 1 0906 274 5.
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- - - - - - - - - - - - - - - - - - -
1 0138 50 O. * 1 0408 125 147. * 1 0638 200 32. * 1 0908 275 4.
1 0140 51 O. * 1 0410 126 144. * 1 0640 201 31. * 1 0910 276 4.
1 0142 52 O. * 1 0412 127 141. * 1 0642 202 30. * 1 0912 277 4.
1 0144 53 O. * 1 0414 128 139. * 1 0644 203 29. * 1 0914 278 4.
1 0146 54 O. * 1 0416 129 136. * 1 0646 204 29. * 1 0916 279 4.
1 0148 55 O. * 1 0418 130 134. * 1 0648 205 28. * 1 0918 280 4.
1 0150 56 O. * 1 0420 131 132. * 1 0650 206 27. * 1 0920 281 4.
1 0152 57 O. * 1 0422 132 130. * 1 0652 207 27. * 1 0922 282 4.
1 0154 58 O. * 1 0424 133 127 . * 1 0654 208 26. * 1 0924 283 4.
1 0156 59 O. * 1 0426 134 126. * 1 0656 209 25. * 1 0926 284 3.
1 0158 60 O. * 1 0428 135 124. * 1 0658 210 25. * 1 0928 285 3.
1 0200 61 O. * 1 0430 136 122. * 1 0700 211 24. * 1 0930 286 3.
1 0202 62 O. * 1 0432 137 120. * 1 0702 212 24. * 1 0932 287 3.
1 0204 63 O. * 1 0434 138 118. * 1 0704 213 23. * 1 0934 288 3.
1 0206 64 O. * 1 0436 139 117. * 1 0706 214 23. * 1 0936 289 3.
1 0208 65 O. * 1 0438 140 115. * 1 0708 215 22. * 1 0938 290 3.
1 0210 66 O. * 1 0440 141 114. * 1 0710 216 22. * 1 0940 291 3.
1 0212 67 O. * 1 0442 142 112. * 1 0712 217 21. * 1 0942 292 3.
1 0214 68 O. * 1 0444 143 111. * 1 0714 218 21. * 1 0944 293 3.
1 0216 69 1. * 1 0446 144 109. * 1 0716 219 20. * 1 0946 294 3.
1 0218 70 1. * 1 0448 145 108. * 1 0718 220 20. * 1 0948 295 3.
1 0220 71 1. * 1 0450 146 106. * 1 0720 221 19. * 1 0950 296 2.
1 0222 72 1. * 1 0452 147 104. * 1 0722 222 19. * 1 0952 297 2.
1 0224 73 1. * 1 0454 148 102. * 1 0724 223 18. * 1 0954 298 2.
1 0226 74 1. * 1 0456 149 99. * 1 0726 224 18. * 1 0956 299 2.
1 0228 75 2. * 1 0458 150 97. * 1 0728 225 17. * 1 0958 300 2.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 447. 3.23 85. 52. 52. 52.
(INCHES) 1. 039 1. 053 1. 053 1. 053

(AC-FT) 42. 43. 43. 43.

CUMULATIVE AREA = 0.76 SQ MI

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

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

* *
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- - - - - - - - - - - - - - - - - - -
507 KK * 051410 * COMBINE

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

509 KO OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYOROGRAPH PLOT SCALE

510 HC HYOROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE

***

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

HYOROGRAPH AT STATION 051410
SUM OF 2 HYOROGRAPHS

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

* * *
OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW

* * *
1 0000 1 O. * 1 0230 76 3. * 1 0500 151 10I. * 1 0730 226 18.
1 0002 2 O. * 1 0232 77 3. * 1 0502 152 99. * 1 0732 227 18.
1 0004 3 O. * 1 0234 78 4. * 1 0504 153 96. * 1 0734 228 17.
1 0006 4 O. * 1 0236 79 5. * 1 0506 154 94. * 1 0736 229 17.
1 0008 5 O. * 1 0238 80 6. * 1 0508 155 92. * 1 0738 230 16.
1 0010 6 O. * 1 0240 81 7. * 1 0510 156 90. * 1 0740 231 16.
1 0012 7 O. * 1 0242 82 8. * 1 0512 157 88. * 1 0742 232 16.
1 0014 8 O. * 1 0244 83 10. * 1 0514 158 86. * 1 0744 233 15.
1 0016 9 O. * 1 0246 84 13. * 1 0516 159 84. * 1 0746 234 15.
1 0018 10 O. * 1 0248 85 16. * 1 0518 160 82. * 1 0748 235 14.
1 0020 11 O. * 1 0250 86 20. * 1 0520 161 80. * 1 0750 236 14.
1 0022 12 O. * 1 0252 87 26. * 1 0522 162 79. * 1 0752 237 14 .
1 0024 13 O. * 1 0254 88 33. * 1 0524 163 77. * 1 0754 238 13.
1 0026 14 O. * 1 0256 89 44. * 1 0526 164 75. * 1 0756 239 13.
1 0028 15 O. * 1 0258 90 59. * 1 0528 165 74. * 1 0758 240 13.
1 0030 16 I. * 1 0300 91 84. * 1 0530 166 72. * 1 0800 241 12.
1 0032 17 I. * 1 0302 92 125. * 1 0532 167 7I. * 1 0802 242 12.
1 0034 18 I. * 1 0304 93 195. * 1 0534 168 69. * 1 0804 243 12.
1 0036 19 I. * 1 0306 94 289. * 1 0536 169 68. * 1 0806 244 1l.
1 0038 20 I. * 1 0308 95 379. * 1 0538 170 66. * 1 0808 245 II.
1 0040 21 I. * 1 0310 96 465. * 1 0540 171 65. * 1 0810 246 1l.
1 0042 22 I. * 1 0312 97 527. * 1 0542 172 64. * 1 0812 247 10.
1 0044 23 I. * 1 0314 98 556. * 1 0544 173 62. * 1 0814 248 10.
1 0046 24 I. * 1 0316 99 549. * 1 0546 174 6I. * 1 0816 249 10.
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- - - - - - - - - - - - - - - - - - -
1 0048 25 l. * 1 0318 100 519. * 1 0548 175 60. * 1 0818 250 10.
1 0050 26 l. * 1 0320 101 477. * 1 0550 176 58. * 1 0820 251 9.
1 0052 27 l. * 1 0322 102 433. * 1 0552 177 57. * 1 0822 252 9.
1 0054 28 l. * 1 0324 103 394. * 1 0554 178 56. * 1 0824 253 9.
1 0056 29 l. * 1 0326 104 36l. * 1 0556 179 54. * 1 0826 254 9.
1 0058 30 l. * 1 0328 105 335. * 1 0558 180 53. * 1 0828 255 8.
1 0100 31 l. * 1 0330 106 314. * 1 0600 181 52. * 1 0830 256 8.
1 0102 32 l. * 1 0332 107 297. * 1 0602 182 5l. * 1 0832 257 8.
1 0104 33 l. * 1 0334 108 283. * 1 0604 183 50. * 1 0834 258 8.
1 0106 34 l. * 1 0336 109 27l. * 1 0606 184 49. * 1 0836 259 7.
1 0108 35 l. * 1 0338 110 26l. * 1 0608 185 48. * 1 0838 260 7.
1 0110 36 l. * 1 0340 III 252. * 1 0610 186 47. * 1 0840 261 7.
1 0112 37 l. * 1 0342 112 244. * 1 0612 187 46. * 1 0842 262 7.
1 0114 38 O. * 1 0344 113 235. * 1 0614 188 45. * 1 0844 263 7.
1 0116 39 O. * 1 0346 114 227. * 1 0616 189 44. * 1 0846 264 7.
1 0118 40 O. * 1 0348 115 219. * 1 0618 190 43. * 1 0848 265 6.
1 0120 41 O. * 1 0350 116 21l. * 1 0620 191 42. * 1 0850 266 6.
1 0122 42 o. * 1 0352 117 203. * 1 0622 192 4l. * 1 0852 267 6.
1 0124 43 O. * 1 0354 118 196. * 1 0624 193 40. * 1 0854 268 6.
1 0126 44 O. * 1 0356 119 189. * 1 0626 194 39. * 1 0856 269 6.
1 0128 45 O. * 1 0358 120 183. * 1 0628 195 38. * 1 0858 270 6.
1 0130 46 O. * 1 0400 121 177. * 1 0630 196 37. * 1 0900 271 5.
1 0132 47 O. * 1 0402 122 172 . * 1 0632 197 37. * 1 0902 272 5.
1 0134 48 O. * 1 0404 123 167. * 1 0634 198 36. * 1 0904 273 5.
1 0136 49 O. * 1 0406 124 163. * 1 0636 199 35. * 1 0906 274 5.
1 0138 50 O. * 1 0408 125 159. * 1 0638 200 34. * 1 0908 275 5.
1 0140 51 O. * 1 0410 126 155. * 1 0640 201 33. * 1 0910 276 5.
1 0142 52 o. * 1 0412 127 152. * 1 0642 202 32. * 1 0912 277 5.
1 0144 53 o. * 1 0414 128 149. * 1 0644 203 32. * 1 0914 278 4.
1 0146 54 O. * 1 0416 129 146. * 1 0646 204 3l. * 1 0916 279 4.
1 0148 55 O. * 1 0418 130 143. * 1 0648 205 30. * 1 0918 280 4.
1 0150 56 O. * 1 0420 131 140. * 1 0650 206 29. * 1 0920 281 4.
1 0152 57 O. * 1 0422 132 138. * 1 0652 207 29. * 1 0922 282 4.
1 0154 58 O. * 1 0424 133 135. * 1 0654 208 28. * 1 0924 283 4.
1 0156 59 o. * 1 0426 134 133. * 1 0656 209 27. * 1 0926 284 4.
1 0158 60 O. * 1 0428 135 13l. * 1 0658 210 27. * 1 0928 285 4.
1 0200 61 O. * 1 0430 136 129. * 1 0700 211 26. * 1 0930 286 4.
1 0202 62 O. * 1 0432 137 127. * 1 0702 212 25. * 1 0932 287 3.
1 0204 63 O. * 1 0434 138 125. * 1 0704 213 25. * 1 0934 288 3.
1 0206 64 o. * 1 0436 139 123. * 1 0706 214 24. * 1 0936 289 3.
1 0208 65 O. * 1 0438 140 122. * 1 0708 215 23. * 1 0938 290 3.
1 0210 66 o. * 1 0440 141 120. * 1 0710 216 23. * 1 0940 291 3.
1 0212 67 l. * 1 0442 142 118. * 1 0712 217 22. * 1 0942 292 3.
1 0214 68 l. * 1 0444 143 117. * 1 0714 218 22. * 1 0944 293 3.
1 0216 69 l. * 1 0446 144 115. * 1 0716 219 2l. * 1 0946 294 3.
1 0218 70 l. * 1 0448 145 114. * 1 0718 220 2l. * 1 0948 295 3.
1 0220 71 l. * 1 0450 146 112. * 1 0720 221 20. * 1 0950 296 3.
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1 0222 72 1. * 1 0452 147 110. * 1 0722 222 20. * 1 0952 297 3.
1 0224 73 2. * 1 0454 148 108. * 1 0724 223 19. * 1 0954 298 3.
1 0226 74 2. * 1 0456 149 106. * 1 0726 224 19. * 1 0956 299 2.
1 0228 75 2. * 1 0458 150 103. * 1 0728 225 18. * 1 0958 300 2.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 556. 3.23 98. 60. 60. 60.
(INCHES) 1.094 1.109 1.109 1.109

(AC-FT) 49. 49. 49. 49.

CUMULATIVE AREA = 0.83 SQ MI

1
RUNOFF SUMMARY

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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 070808 12. 3.43 2. 1. 1. 0.02

DIVERSION TO
+ 8080UT O. 3.43 O. O. O. 0.02

HYDROGRAPH AT
+ 808PP 12. 3.43 2. 1. 1. 0.02

ROUTED TO
+ 070610 12. 3.43 2. 1. 1. 0.02

HYDROGRAPH AT
+ 070610 5. 3.43 1. O. O. 0.01

DIVERSION TO
+ 6100UT O. 3.40 O. O. O. 0.01

HYDROGRAPH AT
+ 610PP 5. 3.40 1. O. O. 0.01
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2 COMBINED AT

+ 070610 17 . 3.43 3. 2. 2. 0.02

ROUTED TO
+ 070508 17 . 3.43 3. 2. 2. 0.02

HYDROGRAPH AT
+ 070508 4. 3.50 l. O. O. 0.01

DIVERSION TO
+ 5080UT O. 3.50 O. O. O. 0.01

HYDROGRAPH AT
+ 508PP 4. 3.50 l. O. O. 0.01

2 COMBINED AT
+ 070508 2l. 3.47 3. 2. 2. 0.03

ROUTED TO
+ 070010 2l. 3.47 3. 2. 2. 0.03

HYDROGRAPH AT
+ 070010 7. 3.43 l. l. l. 0.01

DIVERSION TO
+ 0100UT O. 3.43 O. O. O. 0.01

HYDROGRAPH AT
+ 010PP 6. 3.43 l. l. l. 0.01

2 COMBINED AT
+ 070010 27. 3.47 4. 3. 3. 0.04

ROUTED TO
+ 070210 27. 3.47 4. 3. 3. 0.04

HYDROGRAPH AT
+ 070209 12. 3.47 2. l. l. 0.02

ROUTED TO
+ 070210 12. 3.47 2. l. l. 0.02

HYDROGRAPH AT
+ 070210 5. 3.47 l. O. O. 0.01

2 COMBINED AT
+ 070210 17. 3.47 3. 2. 2. 0.03

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
DIVERSION TO

+ 2100UT O. 3.43 O. O. O. 0.03

HYDROGRAPH AT
+ 210PP 17. 3.43 3. 2. 2. 0.03

2 COMBINED AT
+ 070210 44. 3.47 7. 4. 4. 0.07

ROUTED TO
+ 050005 44. 3.47 7. 4. 4. 0.07

HYDROGRAPH AT
+ 050005 21. 3.53 3. 2. 2. 0.04

DIVERSION TO
+ 0050UT O. 3.53 O. O. O. 0.04

HYDROGRAPH AT
+ 005PP 21. 3.53 3. 2. 2. 0.04

HYDROGRAPH AT
+ 070010 O. 3.37 O. O. O. 0.00

ROUTED TO
+ 070020 O. 3.47 O. O. O. 0.00

ROUTED TO
+ 070030 O. 3.67 O. O. O. 0.00

HYDROGRAPH AT
+ 070030 5. 3.07 1. O. O. 0.00

2 COMBINED AT
+ 070030 5. 3.07 l. O. O. 0.00

ROUTED TO
+ 070040 5. 3.10 1. O. O. 0.00

HYDROGRAPH AT
+ 070210 O. 3.47 O. O. O. 0.00

ROUTED TO
+ 070220 O. 3.47 O. O. O. 0.00

ROUTED TO

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
+ 070040 O. 3.77 O. O. O. 0.00

HYDROGRAPH AT
+ 070040 5. 3.20 l. O. O. 0.01

3 COMBINED AT
+ 070040 9. 3.13 l. l. l. 0.01

ROUTED TO
+ 070050 9. 3.17 l. l. l. 0.01

HYDROGRAPH AT
+ 070050 23. 3.07 2. l. l. 0.02

2 COMBINED AT
+ 070050 30. 3.10 4. 2. 2. 0.03

ROUTED TO
+ 070060 30. 3.13 4. 2. 2. 0.03

HYDROGRAPH AT
+ 070310 30. 3.07 3. 2. 2. 0.02

ROUTED TO
+ 070060 30. 3.10 3. 2. 2. 0.02

HYDROGRAPH AT
+ 070060 26. 3.10 3. 2. 2. 0.02

3 COMBINED AT
+ 070060 83. 3.10 9. 6. 6. 0.07

ROUTED TO
+ 070070 82. 3.13 9. 6. 6. 0.07

HYDROGRAPH AT
+ 070070 43. 3.07 4. 3. 3. 0.03

HYDROGRAPH AT
+ 070080 52. 3.13 4. 2. 2. 0.02

3 COMBINED AT
+ 070080 168. 3.13 17. 10. 10. 0.12

ROUTED TO
+ 07Det 4l. 3.70 17. 10. 10. 0.12
+ 71.30 3.70

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
DIVERSION TO

+ 07Qspl O. 3.70 O. O. O. 0.12

HYDROGRAPH AT
+ 07Qpip 41. 3.70 17. 10. 10. 0.12

ROUTED TO
+ 07000A 41. 3.70 17. 10. 10. 0.12

ROUTED TO
+ 07042A 41. 3.73 17. 10. 10. 0.12

HYDROGRAPH AT
+ 070410 17. 3.13 2. 1. 1. 0.01

ROUTED TO
+ 070420 17. 3.13 2. 1. 1. 0.01

HYDROGRAPH AT
+ 070420 5. 3.20 O. O. O. 0.00

2 COMBINED AT
+ 07042C 21. 3.17 2. 1. 1. 0.01

DIVERSION TO
+ 70west 12. 3.17 O. O. O. 0.01

HYDROGRAPH AT
+ 070420 10. 3.17 2. 1. 1. 0.01

2 COMBINED AT
+ 07042C 47. 3.53 19. 11. 11. 0.14

ROUTED TO
+ 21000A 47. 3.57 19. 11. 11. 0.14

ROUTED TO
+ 050030 47. 3.60 19. 11. 11. 0.14

HYDROGRAPH AT
+ 050005 O. 3.40 O. O. O. 0.00

ROUTED TO
+ 050010 O. 4.63 O. O. O. 0.00

HYDROGRAPH AT

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
+ 050010 96. 3.13 8. 5. 5. 0.07

2 COMBINED AT
+ 050010 96. 3.13 8. 5. 5. 0.07

ROUTED TO
+ 050020 93. 3.17 8. 5. 5. 0.07

HYDROGRAPH AT
+ 050210 100. 3.13 8. 5. 5. 0.05

ROUTED TO
+ 210ST O. 5.53 O. O. O. 0.05
+ 0.55 9.97

ROUTED TO
+ 050020 O. 4.73 O. O. O. 0.05

HYDROGRAPH AT
+ 050020 13. 3.17 l. l. l. 0.01

3 COMBINED AT
+ 050020 105. 3.17 10. 6. 6. 0.13

DIVERSION TO
+ 0200UT 58. 3.17 9. 5. 5. 0.13

HYDROGRAPH AT
+ 050020 47. 3.17 1. l. l. 0.13

ROUTED TO
+ 050030 46. 3.20 l. l. l. 0.13

HYDROGRAPH AT
+ 050030 54. 3.10 3. 2. 2. 0.02

ROUTED TO
+ 030ST 20. 3.27 2.
+

l. l. 0.02
68.13 3.27

2 COMBINED AT
+ ALLEY 63. 3.20 3. 2. 2. 0.15

2 COMBINED AT
+ 050030 92. 3.20 22. 13. 13. 0.29

ROUTED TO

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
+ 050050 9l. 3.23 22. 13. 13. 0.29

HYDROGRAPH AT
+ 050040 105. 3.20 12. 7. 7. 0.10

ROUTED TO
+ 40STOR 37. 3.67 12. 7. 7. 0.10
+ 61.58 3.67

ROUTED TO
+ 050050 37. 3.67 12. 7. 7. 0.10

HYDROGRAPH AT
+ 050310 1l. 3.13 l. l. l. 0.01

ROUTED TO
+ SRPDet 5. 3.37 l. l. l. 0.01
+ 54.43 3.37

HYDROGRAPH AT
+ S 64th 7. 3.30 l. O. O. 0.01

HYDROGRAPH AT
+ 050065 37. 3.07 2. l. l. 0.01

HYDROGRAPH AT
+ 050062 16. 3.10 l. l. l. 0.01

ROUTED TO
+ 050050 15. 3.13 l. l. l. 0.01

6 COMBINED AT
+ 050050 159. 3.23 39. 24. 24. 0.43

HYDROGRAPH AT
+ 050060 53. 3.17 5. 3. 3. 0.03

2 COMBINED AT
+ 050050 208. 3.20 44. 27. 27 . 0.45

ROUTED TO
+ 05005A 208. 3.23 44. 27. 27. 0.45

ROUTED TO
+ 05Det 103. 3.83 43. 27. 27. 0.45
+ 50.97 3.83

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
DIVERSION TO

+ 05Qspl O. 3.83 O. O. O. 0.45

HYDROGRAPH AT
+ 05Qpip 103. 3.83 43. 27. 27 . 0.45

ROUTED TO
+ 05DETA 103. 3.83 43. 27. 27. 0.45

HYDROGRAPH AT
+ 050610 99. 3.17 10. 6. 6. 0.08

2 COMBINED AT
+ 050610 137. 3.17 53. 32. 32. 0.54

ROUTED TO
+ 05062A 136. 3.20 53. 32. 32. 0.54

HYDROGRAPH AT
+ 050620 110. 3.17 12. 7. 7. 0.10

2 COMBINED AT
+ 050620 243. 3.17 64. 39. 39. 0.63

ROUTED TO
+ 05063A 243. 3.20 64. 39. 39. 0.63

HYDROGRAPH AT
+ 050630 120. 3.13 9. 6. 6. 0.06

2 COMBINED AT
+ 050630 342. 3.17 74. 45. 45. 0.70

ROUTED TO
+ 05064A 339. 3.20 74. 45. 45. 0.70

HYDROGRAPH AT
+ 050640 15. 3.10 1. 1. 1. 0.01

2 COMBINED AT
+ 050640 349. 3.20 75. 46. 46. 0.70

ROUTED TO
+ 05066A 347. 3.23 75. 46. 46. 0.70

HYDROGRAPH AT
+ 050100 79. 3.17 6. 4. 4. 0.03

Osborn Outfall Final HEC-1 Model
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- - - - - - - - - - - - - - - - - - -
2 COMBINED AT

+ 050660 411. 3,20 81. 49. 49. 0.74

ROUTED TO
+ 05013A 409. 3.23 81. 49. 49. 0.74

HYDROGRAPH AT
+ 050131 55. 3.13 4. 3. 3. 0.02

2 COMBINED AT
+ 050131 447. 3.23 85. 52. 52. 0.76

ROUTED TO
+ 05141A 443. 3.27 85. 52. 52. 0.76

HYDROGRAPH AT
+ 051410 178. 3.13 13. 8. 8. 0.07

2 COMBINED AT
+ 051410 556. 3.23 98. 60. 60. 0.83

ROUTED TO
+ 05142A 551. 3.27 98. 60. 60. 0.83
1

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

SUMMARIES REMOVED FOR PRINTOUT- SEE ELECTRONIC FILE

1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 210ST
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 .
ELEVATION
STORAGE
OUTFLOW

INITIAL VALUE
0.00

O.
O.

SPILLWAY CREST
1. 00

8.
O.

TOP OF DAM
1. 00

8.
O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 0.55 0.00 4. O. 0.00 9.97 0.00

Osborn Outfall Final HEC-1 Model
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------------------------------------------------------------------------------ - - - - - - - - - - - - - - - - - -
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 030ST

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 65.00 68.00 68.00
STORAGE O. 1. 1.
OUTFLOW O. O. O.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1. 00 68.13 0.13 1. 20. 6.87 3.27 0.00

*** NORMAL END OF HEC-l ***

Osborn Outfall Final HEC-l Model
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Clogging factors: 80% 50% 67%

Street or Intersection: Thomas, 61st PI and Catalina

Return Period 10 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant S S S S S SE S S
Computation Thomas Thomas Thomas Thomas Thomas 61st PI catalina Catalina

Street Streel Gutter Existing Inlet S @catalina @64thSI. @641hSI.

capacity Capacity Capacity Inlet NO.1 Inlet NO.1 near 62nd PI
Structure location or station (ttl: 10+00 minus 5 feet 11+95 17+90 27+47
Contributing watershed area (acres): I I I I I 0.751 2.541 I
Composite Runoff Coefficient "C": Weslof West of Check capacity Catch basin works 0.95 0.90
Precipitation intensity (inlhr): 62nd SI. 62nd SI. of 6" curb and gutter in conjunction with 4.20 3.00 Assume
Time of Concentration Calculations: at Sta 12+00 proposed basin at half
Length of longesl flow palh (miles) Peak flow Peak flow Sta 12+00 0.23 0.25 of
Slope 01 flow palh (fUmile) rom subbasin from subbasins 34.0 5.0 contributing
Roughness Coefficienl- See Table 3.1, FCDMC Manual 70410 70410 0.0408 0.0374 area
Kb Parameter and 70420 -0.0065 -0.0065 produces
Kb Parameter 0.04 0.04 half
Time of Concentration (hrs) 0.20 0.41 peak
Subarea discharge a (cfs): 5.0 21.0 21.0 3.0 6.9
Previous by-pass flow (cfs): 0.0 0.0 12.2 0.0 0.0 0.0
Discharge added by operalor: - - - -- - - - 3.4
Total discharge a (cfs): 5.0 21.0 4.0 12.2 21.0 3.0 6.9 3.4

Spread Spread = 19'

SHOULDER AND GUTIER CONFIGURATION: Exceeded al Sag-OK
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (Wft): 0.0038 0.0008 0.0008 0.0008 0.0008 0.0057 0.0015 0.0015
Inlel type (1 =grale, 2=side opening or slotted): 2 2 2 2 2 1 2 2
Longiludinal profile (1=on-grade, 2=sag): 1 1 1 2 1 1 1 1
Gutter Configuration (1 =roll, 2=vertical): 2 2 2 2 2 1 1 1
Inlel description: None None P-1569 P-1569 P-1569 P-1570 None P-1569
Grate widlh: 0 0 0 0 0 2 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0
Pavement cross-slope (Sx): 0.026 0.026 0.026 0.026 0.026 0.037 0.027 0.027
Width of gutter from flowline (ft): 0.83 0.83 0.083 0.083 0.083 0.42 0.42 0.42
Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083 0.042 0.042 0.042
Gutter cross-slope Sw: (S'w--Sw-Sx) 0.100 0.100 1.000 1.000 1.000 0.100 0.100 0.100
Half Slreel Widlh allnlet (ftt 35.0 35.0 35.0 35.0 35.0 20.0 15.0 15.0
Flooded Widlh from flowline (ft): before Inlet 13.3 30.7 16.5 NA 30.8 7.7 16.7 12.9
Depth al flowline (ft): before inlet 0.41 0.86 0.51 0.00 0.88 0.31 0.48 0.37
Water cross-area (sq.ft): before inlet 2.32 12.29 3.55 0.00 12.31 1.22 4.09 2.43
Velocity V for IotaI discharge (Ips): before Inlel 2.15 1.71 1.13 0.00 1.71 2.45 1.68 1.41
Ratio of gutter depression flow to total a (Eod): 17.9% 7.5% 1.6% 100.0% 0.8% 30.2% 19.1% 21.5%
Equivalenl cross-slope (Se): 0.039 0.032 0.041 1.000 0.034 0.056 0.041 0.042

GRATE INLETS ON-GRADE:

Ralio 01 grate frontal flow to lotal flow: - - - - - 44.1% - -
Inlel frontal flow In cis (Ow): - - - - - 1.32 - -
Va foreftective lenglh (P-1-7/8, Chart 7 HEC 12): - - - - - 10.3 - -
Fraction of frontal flow intercepled (Rf): - - - - - 100.0% - -
Side flow in cis (as): - - - - - 1.67 - -
Eftectlve grale length w/clogging: - - - - - 3.00 - -
Fraction of side flow interception (Rs): - - - - - 37.7% - -
Grale Efficiency (E): - - - - -- 65.2% - -
Total flow Intercepled (cfs): - - - - - 1.95 - -
Grate flow-by (cis): - I - I - I - I - I 1.041 - I - I

SLOTIED DRAINS AND SIDE.QPENING INLETS ON-GRADE:
Length required for total Interception (tt): w/clogglng - - - - 23.2 - - 11.4
Length 01 inlel provided L (ft): g 13
Inlerception for length L (cis): - - - - 8.77 - - 3.43
Efficiencv lor lenoth L: - 0.4 1.0
Slotted drain or side opening flow-by (cis): - I - I - I - I 12.231 - I - I 0.00 I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.5
Capacity of grale In a sag (3-slded weir): 0.00 I
capacity of grale In a sag (4-sided weir): - - - 0.0 - - - -
Length provided of curlJ-openlng inlet at sag: 15.0
capacity of curb-opening inlet In a sag (weir): - - - 12.2 - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):

ASS (algebraic dift. in approach grades) (%): - - - 0.00 - - - --
K = Min(LclA,167) (Table 5, HEG-12): - - - #DIV/O! - - - --
Flanking inlels maximum distance (ft): - - - #DIVIOI - - - --

TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross-slope of median sides:
Deplh of flow at cenler of median (ft): - - - - - - - -
Flooded wldlh in the median (ft): - - - - - - - -
Water velocity in the median (Ips): - - - - - - - -

I
Design by: Alan Humphrey
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection' Thomas 61st PI and Catalina,
Return Period 10

HYDROLOGY COMPUTATION:
Intersection Quadrant S
Computation Catalina

@64thSt.

Structure location or station ltt\: 34+71
Contributing watershed area (acres):

Composite Runoff Coefficient 'C":
Precipitation intensity (iothr): Half of peak

Time of Concentration Calculations: plus bypass

Length of longest flow path (miles) from
Slope of flow path (ftimile) Sta 27+40

Roughness Coefficient- See Table 3.1, FCDMC Manual
Kb Parameter
Kb Parameter
Time of Concentration (hrs)
Subarea discharge 0 (cfs):
Previous by-pass flow (cfs): 0.0
Discharge added by operalor. 3.4
Total discharge Q (ets): 3.4

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016
Longiludinal slope S (ftIft): 0.0015
Inlet type (1 =grate, 2=side opening or slotted): 2

longitudinal profile (1 =on-grade, 2=sag): 1
Gutter Configuration (1 =roll, 2=vertical): 1
Inlet description: P-1569
Grale width: 0

Grale length: 0.0
Pavement cross-slope (Sx): 0.027

Width of gutter from flowline (tt): 0.42
Gutter depression from horizontal (ft): 0.042

Gutter cross-slope Sw: (S'w=sw-Sx) 0.100
Half Street Width at Inlet eft): 15.0
Flooded Widlh from flowline (II): before Inlel 12.9

Depth at flowline (II): before inlet 0.37
Water cross-area (sQ.ft): before inlet 2.43
Velocity V for total discharge (fps): before inlet 1.41
Ratio of gutter depression flow to total 0 (Ead): 21.5%
Equivalent cross-slope (Se): 0.042

GRATE INLETS ONoGRADE:

Ratio of grate frontal flow to total flow: -
Inlel frontal flow in cts (Ow): -
Va for effective length (P-1-7/8, Chart 7 HEC 12): -
Fraction of frontal flow intercepted (Rf): -
Side flow in cis (Os): -
Effective grale length w/clogging: -
Fraction of side flow interception (Rs): -
Grale Efficiency (E): ---
Tolal flow Intercepted (cts): --
Grale flow-by (cts):

SLOTIED DRAINS AND SIDE-oPENING INLETS ONoGRADE:

Lenglh required for total interception (tt): w/clogging 11.4
Lenglh of inlel provided L (ft): 13

Interceplion for length L (cts): 3.43
Efficiency lor length L: 1.0
Siolled drain or side opening flow-by (ets): 0.00

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head avaitable for weir flow at sag (fl):
Capacity of grate In a sag (3-slded weir): - I
Capacity of grate in a sag (4-sided weir): -
Length provided of curb-opening inlet at sag:
Capacity of curb-opening inlet in a sag (weir): -
Length of the vertical cUIVe (ft x 100):
approach grade #1 (%):

approach grade #2 (%):

ASS (algebraic diff. in approach grades) (%): -
K = Min(LclA,167) (Table 5. HEG-12): -
Flanking inlets maximum distance (tt): -

TRIANGULAR MEDIAN HYDRAUUCS:
Manning's n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): -
Flooded widlh in the median (tt): -
Water velocity in the median (fps): -

I

I

I
I

I

I

I

I

I
I

I

I

I

I

I

I

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB' MAG Roll Curb- 6" in macro

Clogging factors: 80% 50% 67%

Street or Intersection: Osborn and Navajo

Return Period 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant EN EN EN SE SE SE SE
Computation 1/2 Street Curb Full Inlet No. 1 1/2 Street Curb Full Inlet No.1 Inlet NO.2

Capacity Capacity Design Capacity Capacity Design Design

Structure location or station (ft): 50' left 16l Nava0 68+90, 72' LT 68+90, 58' LT
Contributing watershed area (acres): I I I I I I I
Composite Runoff Coefficient ~C": Max Depth Design for HEC-l Max Depth Design for Runoff in
Precipitation intensity (inlhr): 00.77 curb full proportional 00.85 curb full north gutter
Time o( Concentration Calculations: condition flow;49 cis condition exceeds
Length of longest flow path (miles) half street
Slope of flow path (fVmile) capacity.
Roughness Coefficient- See Table 3.1, FCDMC Manual
Kb Parameter Expected flow Bypass from
Kb Parameter =49-14.5=34.5 cfs Inlet No.1
Time of Concentration (hrs) which is greater
Subarea discharge a (cis): than curb full 3.1
Previous by-pass flow (cfs): capacity
Discharge added by operator.
Total discharge Q (cfs): 14.5 4.5 4.5 16.0 7.5 7.5 3.1

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (fVft): 0.0013 0.0013 0.0013 0.0026 0.0026 0.0026 0.0026
Inletlype (1 =grate, 2=side opening or slotted): 2 2 2 2 2 1 1
Longitudinal profile (1 =on-grade, 2=sag): 1 1 1 1 1 1 1
Gutter Configuration (1 =roll, 2=vertical): 2 2 2 2 2 2 2
Inlet description: None None P-1569 None None P-1570 P-1570
Grate width: 0 0 0 0 0 2 2

Grate length: 0.0 0.0 0.0 0.0 0.0 6.0 6.0
Pavement cross-slope (Sx): 0.039 0.039 0.039 0.030 0.030 0.030 0.030
Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083 0.083 0.083
Gutter cross-slope Sw: (S'w--Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Half Street Width at Inlet (ft): 20.0 20.0 20.0 22.0 22.0 22.0 22.0
Flooded Width from flowline (11): before Inlel 18.9 12.2 12.2 20.5 15.4 15.4 11.0
Depth at flowline (ft): before inlet 0.77 0.50 0.50 0.65 0.50 0.50 0.37
Water cross-area (sQ.ft): before inlet 7.01 2.91 2.91 6.23 3.52 3.52 1.81
Velocity V for total discharge (fps): before inlet 2.07 1.55 1.55 2.57 2.13 2.13 1.72
Ratio of gutter depression flow to total a (Eod): 19.3% 29.2% 29.2% 18.3% 24.2"'/0 24.2% 33.3%
Equivalent cross-slope (Se): 0.043 0.045 0.045 0.035 0.036 0.036 0.039

GRATE INLETS ONoGRADE:
Ratio of grate frontal flow to total flow: - - - - - 32.3% 43.5%
Inlet frontal flow in cis (Ow): - - - - - 2.4 1.4
Vo for effective length (P-l-lI8, Chart 7 HEC 12): - - - - - 10.30 10.30
Fraction of frontal flow intercepted (Rt): - - - - - 100.0% 100.0%
Side flow in cis (as): - - - - - 5.08 1.76
Effective grate length w/clogging: - - - - - 3.00 3.00
Fraction of side flow Interception (Rs): - - - - - 38.7% 48.2%
Grate Efficiency (E): - - - - - 58.5% 70.7%
Total flow Intercepted (ets): - - - - - 4.39 2.20
Grate flow-by (cts): - I - I - I - I - I 3.11 0.91

SLOTTED DRAINS AND SIDE-oPENING INLETS ONoGRADE:
Length required for total interception (tt): w/clogging - - 11.9 - - - -
Length of inlet provided L (ft): 20
tnterception for length L (cfs): - - 4.5 - - - -
EfficiencY for length L: - - 100.0% - - - -
Slotted drain or side opening flow-by lets): 0.01 I I I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacity of grale In a sag (3-sided weir): I I
Capacity of grate In a sag (4-sided weir): - - - - - - -
Length provided of cur1Hlpening Inlet at sag:
Capadty of curb-opening inlet in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. in approach grades) (%): - - - - - - -
K = Mln(Lc/A,167) (Table 5, HEG-12): - - - - - - -
Flanking Inlets maximum distance (tt): - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (It): - - - - - - -
Flooded width in the median (ft): - - - - - - -
Water velocity in the median (Ips): - - - - - - -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB' MAG Roll Curb- 6" in macro

Clogging factors: 80% 50% 67%

Street or Intersection: Osborn and Pinto

Return Period 10 10 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant WN WN WN NW NW NW NE NE NE
Compulation 112 Street Max Inlet NO.1 Curb Full 112 Street Inlet NO.1 Curb Full 112 Street Inlet No. 1

Capacity Spread Design Capacity Capacity Design Capacity Capacity Design

Stnucture location or station (ft): 71+80 72+10 72+50
Contributing watershed area (acres): I I I I I I I
Composite Runoff Coefficienl ·C": Max Depth Maintain HEC-l Max Depth Design for Max Depth Design for
Precipilation intensity (inlhr): =0.65 6 feet dry Proportional =0.56 curb full =0.56 curb full
Time of Concentration Calculations: pavement Flow condition. condition.
Length of longest flow path (miles) each side. Q=1.9 cts
Slope of flow path (fVmile) HEC-l 10-yrflow to
Roughness Coefficient- See Table 3.1. FCDMC Manual Proportional overtop
Kb Parameter Flow crown on
Kb Parameter Q=49 cts Pinto from
Time of Concentration (hrs) west.
Subarea discharge Q (cts):
Previous by-pass flow (cfs):
Discharge added by operator: 1.9
Total discharge Q (cfs): 11.5 6.01 1.91 3.5 15.0 3.5 3.S 15.0 3.5

SHOULDER AND GUITER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
LongitUdinal slope 5 (fVft): 0.0010 0.0010 0.0010 0.0041 0.0041 0.0041 0.0041 0.0041 0.0041
Inlet type (l=grate, 2=side opening or slotted): 2 2 2 2 2 2 2 2 2
Longitudinal profile (l=on-grade, 2=sag): 1 1 1 1 1 1 1 1 1
Gutter Configuration (l=roll, 2=vertical): 1 1 1 1 1 1 1 1 1
Inlet description: None None P-1569 None None P-1569 None None P-1569
Grate width: 0 0 0 0 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pavement cross-slope (Sx): 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033
Width of gutter from flowline (ft): 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
Gutter depression from horizonlal (ft): 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100
Half Street Width at Inlet (ft): 21.0 21.0 21.0 17.0 17.0 17.0 17.0 17.0
Flooded Width /Tom flowline (It): before inlet 19.3 15.1 9.7 9.3 16.2 9.3 9.3 16.2 9.3
Depth at flowline (ft): before inlet 0.65 0.52 0.34 0.33 0.56 0.33 0.33 0.56 0.33
Water cross-area (sq.ft): before inlei 6.68 4.10 1.72 1.60 4.79 1.60 1.60 4.79 1.60
Velocity V for tolal discharge (fps): before inlet 1.72 1.46 1.10 2.19 3.13 2.19 2.19 3.13 2.19
Ralio of gutter depression flow to tolal Q (Eod): 19.8% 21.6% 26.1% 26.8% 21.2% 26.8% 26.8% 21.2% 26.8%
Equivalent cross-slope (Se): 0.046 0.047 0.050 0.051 0.047 0.051 0.051 0.047 0.051

GRATE INLETS ON-GRADE:
Ratio of grate fronlal flow to tolal flow: - - - - - - - - -
Inlet fronlal flow in cts (Ow): - - - - - - - - -
VA for effective length (P-1-7/8, Chart 7 HEC 12): - - - - - - - - -
Fraction of fronlal flow intercepted (Rt): - - - - - - - - -
Side flow in cts (Qs): - - - - - - - - -
Effective grate length w/clogging: - - - - - - - - -
Fraction of side flow interception (Rs): - --- - - -- - - - -
Grate Efficiency (E): - -- - - - - - - -
Total flow Intercepted (cts): - - - - - - - - -
Grate flow-by (cts): I I I

SLOITED DRAINS AND SIDE-<lPENING INLETS ON-GRADE:
Length required for tolal interception (ft): w/clogging - - 7.1 - - 13.9 - - 13.9
Length of inlet provided L (ft): 20 20 20
Interception for length L (cts): - - 1.9 - - 3.5 - - 3.5
Efficiencv for lenath L: - - 100.0% - - 100.0% - - 100.0%
Siolled drain or side opening flow-by (cts): 0.0 - 0.01 I I 0.01

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacity of grate in a sag (3-slded weir): I I I I I I I
Capacity of grate in a sag (4-sided weir): - -
Length provided of curb-opening inlet at sag:
Capacity of curb-opening inlet in a sag (weir): - - - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):

ASS (algebraic diff. in approach grades) (%): - - - - - - - - -
K = Min(LetA,167) (Table 5, HEC-12): - - -- - - - - - --
Flanking inlets maximum dislance (ft): - - - - - - - - -

TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross-slope of median sides:

Depth of flow at center of median (ft): - - - - - - - - -
Flooded width in the median (ft): - - - - - - - - -
Water velocitv in the median (fps): - - - - - - -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB' MAG Roll Curb- 6" in macro

Clogging factors: 80% 50% 67%

Street or Intersection: Osborn and 68th

Return Period 10 10 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant WN WN WN NW NW NW NE NE NE
Computation Max 1/2 Street Inlet NO.1 Curb Full 1/2 Street InlelNo.1 Curb Full 1/2 Street Inlel NO.1

Spread capacity Design Capacity capacity Design capacity capacity Design

Structure location or station (ft): 81+40 82+10 82+80
Contributing watershed area (acres): I I I I I I I
Composite Runoff Coefficient ~C": Maintain Max Depth HEC-l 4·inch Design for 4·inch Design for

Precipitation intensity (lothr): 6 feet dry d=0.64 Proportional median curb. curb full median curb. curb full

Time of Concentration Calculations: pavement Flow Estimate condition. Estimate condition.

Length of longest flow path (miles) each side. 0=5.6 cis capacity to capacity to
Slope of flow path (fVmile) toe of median HEC-1 toe of median 10-yrflow to

Roughness Coefficient- See Table 3.1, FCDMC Manual curb. Proportional curb. overtop

Kb Parameter Flow crown on
Kb Parameter Max Depth 0=88 cfs Max Depth 68th from
Time of Concentration (hrs) d=.75 d=.74 west.

Subarea discharge 0 (cis):
Previous by-pass flow (cfs):
Discharge added by operator: 5.6
Total discharge Q Cds): 10.0 23.0 5.6 4.0 42.0 4.0 3.5 33.0 3.5

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (fVft): 0.0039 0.0039 0.0039 0.0031 0.0031 0.0031 0.0035 0.0035 0.0035

tnletlype (l=grate, 2=side opening or slotted): 2 2 2 2 2 2 2 2 2

Longitudinal profile (1=onijrade, 2=sag): 1 1 1 1 1 1 1 1 1

Gutter Configuration (1 =roll, 2=vertlcal): 1 1 1 1 1 1 1 1 1

Inlet description: None None P-1569 None None P-1569 None None P-1569

Grate width: 0 0 0 0 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pavement cross-slope (Sx): 0.029 0.029 0.029 0.021 0.021 0.021 0.029 0.029 0.029
Width of gutter from flowline (ft): 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42

Gutter depression from horizontal (ft): 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042

Gutter cross-slope Sw: (Sw--Sw-Sx) 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100
Half Street Width at Inlet (ft): 22.0 22.0 22.0 35.0 35.0 35.0 26.0 26.0 26.0
Flooded Width from flowline (ft): before Inlet 15.2 20.9 12.2 13.8 33.5 13.8 10.6 24.7 10.6

Depth at flowline (ft): before inlet 0.47 0.64 0.39 0.33 0.75 0.33 0.33 0.74 0.33
Water cross-area (sq.ft): before inlet 3.71 6.95 2.40 2.20 12.90 2.20 1.76 9.54 1.76
Velocity V for total discharge (fps): before inlet 2.70 3.31 2.34 1.82 3.26 1.82 1.99 3.46 1.99
Ratio of gutter depression flow to total 0 (Eod): 20.6% 18.3% 22.7% 19.4% 13.3% 19.4% 24.2% 17.1% 24.2%
Equivalent cross-slope (Se): 0.044 0.042 0.045 0.037 0.032 0.037 0.046 0.041 0.046

GRATE INLETS ON-GRADE:

Ratio of grate frontal flow to total flow: - - - - - - - - -
Inlet frontal flow in cfs (Ow): - - - - - - - - -
Va for effective length (P-1-7/6, Chart 7 HEC 12): - - - - - - - - -
Fraction of frontal flow intercepted (Rt): - - - - - - - - -
Side flow in cis (Os): - - - - - - - - -
Effective grate length w/clogglng: - - - - - - - - -
Fraction of side flow interception (Rs): - - - - - -- - - -
Grate Efficiency (E): --- ---- - -- - - - -- -
Total flow Intercepted (ets): - - - - - - - - -
Grate flow-by (ets): I I

SLOTIED DRAINS AND SIDE.QPENING INLETS ON-GRADE:

Length required for total interception (tt): w/clogging - - 18.0 - - 16.5 - - 14.2
Length of inlet provided L (ft): 20 20 20

Interception for length L (cis): - - 5.6 - - 4.0 - - 3.5
Efficienev for lenoth L: - - 100.0% - - 100.0% - - 100.0%
Slot1ed drain or side opening f1ow-by (cts): 0.0 0.0 0.01

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:

Head available for weir flow at sag (ft):
Capacity of grate In a sag (3~ldedweir): - I - I - I - I - I - I - I -
Capacity of grate In a sag (4-sided weir): - - - - - - - - -
Length provided of curb-opening inlet at sag:

capacity of curb-opening inlet in a sag (weir): - - - - - - - - -
Length of the vertical curve (ft x 100):

approach grade #1 (%):

approach grade #2 (%):

ABS (algebraic dirt. in approach grades) (%): - - - - - - - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - - - - - -
Flanking inlets maximum distance (tt): - - - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross-slope of median sides:

Depth of flow at center of median (ft): - - - - - - - -- -
Flooded width In the median (ft): - - - - - - - - -
Water velocity in the median (fps): - - - - - - - - -

I Design by: Alan Humphrey
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB' MAG Roll Curb- 6" in macro

Clogging factors: 80% 50% 67%

Street or Intersection: Osborn and Supai

Return Period 10 10 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Ouadrant WN WN WN WN WN NW NW NW NE
Computation Max 1/2 Street Inlet No. 1 Inlet NO.2 Inlet NO.3 Curb Full 1/2 Street Inlet No. 1 Curb Full

Spread Gapacity Design Oesign Design Gapacity Gapacity Design Gapacity

Structure location or station 1ft): 86+30 88+30 92+20 92+80
Contributing watershed area (acres): I "1 "1 I I I
Composite Runoff Coefficient "C": Maintain Max Depth HEG-1 Inlet Inlet Max Depth Design for
Precipitation intensity (iothr): 6 feet dry d=0.53 Proportional NO.1 NO.2 d=0.52 curb full

Time of Concentration Calculations: pavement Flow bypass bypass condition.
Length of longest "ow path (miles) each side 0=11 cfs plus 1/4 plus 1/4

Slope of "ow path (tumile) plus bypass HEG-1 "ows HEG-1 "ows HEG-1

Roughness Coefficient- See Table 3.1, FCDMC Manual from 68th. Proportional
Kb Parameter Too much flow Flow
Kb Parameter for one inlet. 0=43 cfs
Time of Concentration (hrs) Place 1stlnlet at
Subarea discharge 0 (cis): half way point.
Previous by-pass "ow (cIs): 0.0 3.0 3.2
Discharge added by operator: 5.5 2.7 2.7
Total discharge a (cis): 14.01 17.01 5.5 5.7T 5.9 2.6 9.5 2.6 2.3

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (tuft): 0.0036 0.0036 0.0041 0.0041 0.0036 0.0028 0.0028 0.0028 0.0025

Inlet type (1 =grate, 2=side opening or slotted): 2 2 1 1 2 2 2 2 2
Longitudinal profile (1 =on-grade. 2=sag): 1 1 1 1 1 1 1 1 1
Gutter Configuration (1 =roll, 2=vertical): 2 2 2 2 2 1 1 1 1
Inlet description: None None P-1570 P-1570 P-1569 None None P-1569 None
Grate width: 0 0 2 2 2 0 0 0 0

Grate length: 0.0 0.0 6.0 6.0 6.0 0.0 0.0 0.0 0.0

Pavement cross·s!ope (Sx): 0.017 0.017 0.013 0.013 0.017 0.035 0.035 0.035 0.041
Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42 1.42 0.42 0.42 0.42 0.42

Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083 0.042 0.042 0.042 0.042

Gutter cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.100 0.100 0.100 0.100
Half Street Width at Inlet 1ft): 32.0 32.0 32.0 32.0 32.0 15.0 15.0 15.0 15.0
Flooded Width from flowline (ft): before Inlet 25.8 27.8 20.8 21.2 18.6 8.6 14.1 8.6 7.5

Depth at flowline (ft): before inlet 0.50 0.53 0.34 0.34 0.37 0.33 0.52 0.33 0.33
Water cross·area (sq.tt): before inlet 5.72 6.62 2.87 2.96 2.97 1.45 3.86 1.45 1.33
Velocity V for total discharge (Ips): before inlet 2.45 2.57 1.92 1.94 1.98 1.79 2.46 1.79 1.73
Ratio of gutter depression "ow to total 0 (Eod): 15.4% 14.3% 20.1% 19.8% 21.7% 28.2% 22.8% 28.2% 31.3%
Equivalent cross-slope (Se): 0.023 0.023 0.022 0.022 0.026 0.053 0.050 0.053 0.059

GRATE INLETS ON-GRADE:
Ratio of grate frontal "ow to total "ow: - - 26.4% 25.9% - - - - -
Inlet frontal "ow in cis (Ow): - - 1.4 1.5 - - - - -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - - 10.30 10.30 -- - - - -
Fraction of frontal "ow Intercepted (RI): - - 100.0% 100.0% - - - - -
Side "ow in cis (Os): - - 4.05 4.24 - - - - -
Effective grate length w/clogging: - - 3.00 3.00 - - - - -
Fraction of side flow interception (Rs): - - 25.2% 24.8% - - - - -
Grate Efficiency (E): - - 44.9% 44.3% - - - - -
Total flow Intercepted (cis): - - 2.47 2.54 - - - - -
Grate flow-by (cis): I 3.0 3.21 - I I

SLOTTED DRAINS AND SIDE.QPENING iNLETS ON-GRADE:
Length required for total interception (ft): wlclogglng - - - - 25.0 - - 10.7 -
Length of inlet provided L (ft): 19 20
Interception for length L (cis): - - - - 4.3 - - 2.6 -
Efficiencv for lenoth L: - - - 72.3% - - 100.0% -
Slotted drain or side opening flow-by (cis): - - - - 1.6T - 1 I 0.01 - I

INTERCEPTiON CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir "ow at sag (It):
Capacity 01 grate in a sag (3-slded weir): I
Gapacity of grale in a sag (4-sided weir): - - - - - - - - -
Length provided of curb-opening inlet at sag:
Gapacity of curb-opening inlet In a sag (weir): - - - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. in approach grades) (%): - - - - - - - - -
K = Min(LdA,167) (Table 5, HEG-12): - - - - - - - - -
Flanking inlets maximum distance (tt): - - - - - - - - -

TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross·slope of median sides:
Depth of "ow at center of median (ft): - - - - - - - - -
Flooded width in the median (fl): - - - - - - - - --
Water velocity in the median (fps): - - - - - -- -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection' Osborn and Supai
Return Period 10 10 10

HYDROLOGY COMPUTATION:
Intersection Quadrant NE NE ES
Computation 1/2 Street Inlel No.1 1/2 Street

capacily Design Flow

Structure location or station 1ft): 93+20
Contributing watershed area (acres): I 1 0.371

Composite Runoff Coefficient "C": Max Depth Design for 0.95

Precipitation intensity (in/hr): d=0.61 curb full 3.80

Time of Concentration Calculations: condition.
Length of longest flow palh (miles) 0.10

Slope of flow path (f1Imile) 10-yr flow to 20.7

Roughness Coefficient- See Table 3.1. FCDMC Manual overtop 0.0428

Kb Parameter crown on -0.0065

Kb Parameter Supai from 0.04

Time of Concentration (hrs) west. 0.16

Subarea discharge a (cis): 1.4

Previous by-pass flow (cfs): 0.0
Discharge added by operator: -
Total discharge a (cfs): 12.5 2.3 1.4

No Inlet

SHOULDER AND GUTIER CONFIGURATION: Needed

Manning's n: 0.016 0.016 0.016

LongitUdinal slope S (tuft): 0.0025 0.0025 0.0041

Inlet type (1 =grate, 2=side opening or slotted): 2 1 2

Longitudinal profile (1=on-grade, 2=sag): 1 1 1

Gutter Configuration (1 =roll, 2=vertical): 1 1 2

Inlet description: None P-1570 None

Grate width: 0 2 0

Grate length: 0.0 6.0 0.0

Pavement cross-slope (Sx): 0.041 0.041 0.007

Width of gutter from flowline (ft): 0.42 0.42 1.42

Gutter depression from horizontal (ft): 0.042 0.042 0.083

Gutter cross-slope Sw: (S'w=Sw-Sx) 0.100 0.100 0.058

Half Street Width at Inlet eft): 15.0 15.0 32.0
Flooded Width from flowline (ft): before Inlet 14.4 7.5 18.3

Depth at flowline (ft): before inlet 0.61 0.33 0.19
Water cross-area (sq.ft): before inlet 4.75 1.33 1.16

Velocity V for total discharge (fps): before Inlet 2.63 1.73 1.17

Ratio of gutter depression flow to total a (Eod): 24.2% 31.3% 27.9%

Equivalent cross-slope (Se): 0.055 0.059 0.021

GRATE INLETS ON-GRADE:

Ratio of grate frontal flow to total flow: - 45.2% -
Inlet frontal flow in cis (Ow): - 1.0 -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - 10.30 --
Fraction of frontal flow intercepted (Rf): - 100.0% -
Side flow in cis (as): -- 1.26 -
Effective grate length w/clogging: - 3.00 -
Fraction of side flow interception (Rs): - 55.8% -
Grate Efficiency (E): - 75.8% -
Total flow Intercepted (cis): - 1.74 -
Grate flow-by (cis): I 0.61 1

SLOTIED DRAINS AND SIDE.QPENING INLETS ON-GRADE:

Length reqUired for total interception (tt): w/clogging - - -
Length of inlet provided L (ft): 0

Interception for length L (cfs): - - -
Efficlencv for lenath L: - - -
Slotted drain or side opening flow-by (cis): 1 1 I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:

Head available for weir flow at sag (tt):
Capaclly of grate In a sag (3-slded weir): - - -
capacity of grate In a sag (4-sided weir): - - -
Length provided of curb-opening inlet at sag:
capacity of curb-opening Inlet in a sag (weir): - - -
Length of the vertical curve (ft x 100):

approach grade #1 (%):
approach grade #2 (%):

ASS (algebraic diff. in approach grades) (%): - - -
K = Min(LdA,167) (Table 5, HEC-12): - -- -
Flanking Inlets maximum distance (ft): - - -

TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - - -
Flooded width in Ihe median (ft): - - -
Water velocity in the median (fps): - - -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB' MAG Roll Curb- 6" in macro

Clog9in9 faclors: 80% 50% 67%

Street or Intersection: Osborn and 70th

Return Period 10 10 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant WN WN WN WN WN WS NW NW NW
Computation Max 1/2 Sireel Check Exsl. Inlel NO.1 Use Exsl. 1/2SIreei Curt> Full 1/2 Street Inlet No. 1

Spread Capacity Inlel Design Inlet Flow Capacity Capacity Design

Siructure localion or station (ft): 95+10 95+40
Contributing watershed area (acres): I I I I I 0.921
Composite Runoff Coefficient "Coo: Maintain Max Depth Design for 0.95 Max Deplh Design for
Precipitation intensity (in/hr): 6 feel dry d=0.46 max spread 3.80 d=O.64 curt> full
Time of Concentration Calculations: pavement condition. condition.
Length of longesl flow palh (miles) each side. 0.24
Slope of flow palh (fVmile) HEC-1 HEC-1 23.7 HEC-1
Roughness Coefficient· See Table 3.1, FCOMC Manual proportional proportional Bypass to 0.0402 Proportional
Kb Parameter flow=2.8 cfs flow=2.8 cfs existing -0.0065 Flow
Kb Parameter plus bypass plus bypass inlet 0.04 0=71 cfs
Time of Concentration (hrs) from Supai from Supai 0.24
Subarea discharge a (ds): 1.6 1.6 1.0 3.3
Previous by-pass flow (ds): 2.8 2.8 - 0.0
Discharge added by operator. -
Total discharge Q (cfs): 11.5 13.0 4.4 4.4 1.0 3.3 8.0 16.0 8.0

Inadequate Check Exsl
SHOULDER AND GUTIER CONFIGURATION: Collection Inlet
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ftlft): 0.0040 0.0040 0.0040 0.0040 0.0040 0.0042 0.0032 0.0032 0.0032
Inlet type (1 =grate, 2=side opening or slotted): 2 2 2 2 2 2 2 2 2
Longitudinal profile (1=on-grade, 2=sag): 1 1 1 1 1 1 1 1 1
Gutter Configuration (1 =roll, 2=vertlcal): 2 2 2 2 2 2 2 2 2
Inlet description: None None P-1569 P-1569 P-1569 None None None P-1569
Grate widlh: 0 0 0 0 0 0 0 0 0

Grate lenglh: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pavement cross·slope (Sx): 0.014 0.014 0.014 0.014 0.014 0.038 0.032 0.032 0.032
Width of gutter from flowiine (ft): 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Gutter depression from horizontal eft): 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Half Streel Widlh al Inlet (ft): 32.0 32.0 32.0 32.0 32.0 32.0 20.0 20.0 20.0
Flooded Width from flowline (ft): before Inlet 26.1 27.3 18.1 18.1 9.9 8.8 14.4 18.7 14.4
Deplh at ftowline (ft): before inlei 0.44 0.46 0.32 0.32 0.21 0.36 0.50 0.64 0.50
Waler cross-area (sq.ft): before inlet 4.94 5.41 2.40 2.40 0.75 1.49 3.35 5.65 3.35
Velocity V for lotal discharge (Ips): before inlel 2.33 2.40 1.85 1.85 1.31 2.22 2.39 2.83 2.39
Ratio of gutter depression flow 10 lotal a (Eod): 15.6% 14.9% 23.0% 23.0% 42.3% 39.3% 25.5% 19.8% 25.5%
Equivalenl cross-slope (Se): 0.021 0.021 0.025 0.025 0.033 0.046 0.039 0.037 0.039

GRATE fNLETS ON-GRADE:

Ratio of grate frontal flow to total flow: - - - - - - - - -
Inlel frontal ftow in ds (Ow): - - - - - - - - -
Va for effective lenglh (P-1-7/8, Chart 7 HEC 12): - - - - - - - - -
Fraction of frontal flow Inlercepled (Rt): - - - - - - - - -
Side flow In ds (as): - - - - - -- - - -
Effeclive grate lenglh w/clogglng: - - - - - - - - -
Fraction of side flow interception (Rs): - -- - -- - - - - -
Grate Efficiency (E): - - - - - - - - -
Total flow Inlercepted (cis): - - - - - - - - -
Grate flow-by (cis): - I - I - I - I - I - - -
SLOTIED DRAINS AND SIDE.QPENING INLETS ON-GRADE:
Lenglh required for total interceplion (ft): w/clogging - - 23.7 23.7 10.5 14.6 - - 21.6
I.englh of inlel provided L (ft): 3 20 3 8 20
Inlerceptlon for lenglh L (cfs): - - 0.7 3.4 0.3 1.9 - - 6.6
Efficiencv for lenoth L: - - 14.8% 77.8% 31.7% 56.2% - - 82.6%
Slotted drain or side opening flow-by (ets): - I - I 3.81 1.01 0.71 1.51 - I - I 1.41

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir ftow al sag (ft):
Capacity of grate in a sag (3-slded weir): I - I
Capacity of grale in a sag (4-sided weir): - - - - - - - -
Length provided of curl>-opening inlet al sag:
capacity of curb-opening inlet in a sag (weir): - - - - - - - - -
Lenglh olthe vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):

ASS (algebraic diff. in approach grades) (%): - - - - - - - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - - - - - -
Flanking inlets maximum distance (ft): - - - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross·slope of median sides:
Deplh of ftow al cenler of median (ft): - - - - - - - - -
Flooded width in the median (ft): - - - - - - - - -
Water velocity in the median (Ips): - - - - - - - - -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection: Osborn and 70th

Return Period 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant NE NE NE EN
Computation Curb Full 1/2 Streel Inlel NO.1 Existing CB

Capacily Capacity Design Curb opening- 8'

Structure location or station 1ft): 95+80 96+20
Contributing watershed area (acres): I I I I
Composite Runoff Coefficient ·C": Max Depth Design for Collect bypass
Precipitation intensity (inlhr): d=0.62 curb full fromWN
Time of Concentration Calculations: condition.
Length of longest flow path (miles)
Slope of flow path (Wmile) 10-yrflow to
Roughness Coefficient- See Table 3.1. FCDMC Manual overtop
Kb Parameter crown on
Kb Parameter 70lh from
Time of Concentration (hrs) west.
Subarea discharge a (cfs):
Previous by-pass flow (cfs): 1.0
Discharge added byoperatoc
Total discharge a (Cf5): 8.4 15.0 8.4 1.0

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016
Longitudinal slope S (Wft): 0.0032 0.0032 0.0032 0.0080
Inlet type (1 =grale. 2=side opening or slotted): 2 2 2 2
Longitudinal profile (1=onijrade. 2=sag): 1 1 1 1
Gutter Configuration (1 =roll. 2=vertical): 2 2 2 2
Inlet descriplion: None None P-1569 P-1569
Grate width: 0 0 0 0

Grale length: 0.0 0.0 0.0 0.0
Pavement cross·slope (Sx): 0.031 0.031 0.031 0.003
Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42
Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058
Half Street Width at Inlet 1ft\: 20.0 20.0 20.0 20.0
Flooded Width from flowline (ft): before Inlet 15.0 18.7 15.0 22.9

Depth al flowline (ft): before inleI 0.50 0.62 0.50 0.15
Water cross-area (sq.ft): before inlet 3.50 5.42 3.50 0.84
Velocity V for total discharge (fps): before inlet 2.40 2.77 2.40 1.17
Ratio of gutter depression flow to total a (Eod): 24.7% 19.9% 24.7% 29.4%
Equivalent cross-slope (Se): 0.038 0.036 0.038 0.019

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - - -
Inlet frontal flow in cis (Ow): - - - -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - - - -
Fraction of frontal flow Inlercepted (RI): - - - -
Side flow in cis (as): - - - -
Effective grate length w/clogging: - - - -
Fraction of side flow interception (Rs): - - - -
Grate Efficiency (E): - -- - -
Total flow Intercepted (cis): - - - -
Grate flow-by (cis): I I

SLOTTED DRAINS AND SIDE.QPENING INLETS ON-GRADE:
Length required for total inlerception (ft): wlclogging - - 22.3 17.9
Length of inlet provided L (ft): 13 8
Interception for length L (cis): - - 4.9 0.5
EfficiencY for length L: - - 58.9% 47.3%
Stoned drain or side opentng flow-by (cis): 3.5 0.51

tNTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacity of grate In a sag (3-slded weir): - -
Capacity of grate in a sag (4-sided weir): - - - -
Length provided of curb-opening inlet at sag:
Capacity of curb-opening iniet in a sag (weir): - - - -
Length of the vertical curve (ft x 100):
approach grade #1 ('10):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) ('10): - - - -
K = Min(LclA,167) (Table 5, HEG-12): - - - -
Flanking inlets maximum distance (ft): - - - -

TRIANGUlAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-stope of median sides:
Depth of flow at center of median (ft): - - - -
Flooded width in the median (ft): - - - -
Water velocity in the median (fps): - - - -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB' MAG Roll Curb- 6" in macro

Clogging faclors: 80% 50% 67%

Street or Intersection: Osborn and 71st

Return Period 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant WN WN WN WN WN WS WS
Computation Max 1/2 Slreet Inlet NO.1 Inlel NO.1 Inlet NO.2 1/2 Street Exsl

Spread capacity Design Design Design Flow Inlel

Structure location or stalion (ft): 99+00 101+70
Contributing watershed area (acres): 0.481 I
Composite Runoff Coefficient ·C": Maintain Max Depth Design for Design for Design for 0.95 Check

Precipitation intensity (inlhr): 12 feet dl)l d=0.70 max spread max spread max spread 4.80 existing
Time of Concentration Calculations: pavement condition. condition. condition. inlet:
Lenglh of longesl flow path (miles) each side. 0.13
Slope 01 flow palh (fVmile) HEG-l Half HEG-l Half HEG-l 25.9

Roughness Coefficient- See Table 3.1, FCDMC Manual Proportional Proportional Proportional 0.0421
Kb Parameter Flow Flow Flow -0.0065
Kb Parameter 0=12 ds 0=6 ds 0=6 ds 0.04
Time of Concenlration (hrs) plus bypass plus bypass plus bypass 0.16

Subarea discharge a (cfs): from 70th from 70th from Inlell 2.2
Previous by-pass flow (cfs): 3.5 3.5 3.3 0.0
Discharge added by operator 12.0 6.0 6.0 -
Tolal discharge a (ets): 9.51 26.0 15.5 9.5 9.3 2.2 2.2

Spread No Inlet

SHOULDER AND GUTIER CONFIGURATION: Exceeded Needed
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Longiludinal slope S (fVft): 0.0026 0.0026 0.0026 0.0034 0.0026 0.0047 0.0047

Inlet type (1 =grale, 2=side opening or slotted): 2 2 2 2 2 2 2

Longitudinal profile (1 =on-grade, 2=sag): 1 1 1 1 1 1 1

Gutter Configuration (1 =roll, 2=vertical): 2 2 2 2 2 2 2

Inlet description: None None None P-1569 P-1569 None P-1568
Grate width: 0 0 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pavement cross-slope (Sx): 0.022 0.022 0.022 0.018 0.022 0.021 0.021

Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42 1.42

Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083 0.083 0.083

Gutter cross-slope Sw: (S'vr-Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Half Slreel Width allnlel 1ft): 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Flooded Widlh from flowline (ft): before Inlel 20.3 29.7 24.4 21.9 20.1 10.6 10.7

Depth al flowline (ft): before inlet 0.50 0.70 0.59 0.45 0.49 0.27 0.27
Water cross-area (sq.ft): before inlet 4.53 9.67 6.64 4.29 4.47 1.20 1.21
Velocity V for IotaI discharge (Ips): before inlet 2.10 2.69 2.36 2.20 2.09 1.81 1.82
Ratio of gutter depression flow to total a (Ead): 19.1% 13.0% 15.9"10 18.2"10 19.2"10 36.6% 36.4"10
Equivalenl crOSS-Slope (Se): 0.029 0.027 0.028 0.025 0.029 0.034 0.034

GRATE INLETS ON-GRADE:

Ralio of grate frontal flow 10 IotaI flow: - - - - - - -
Inlel frontal flow in ds (Ow): - - - - - - -
Va for effeclive lenglh (P-1-7/8. Chart 7 HEC 12): - - - - - - -
Fraction of frontal flow intercepted (Rf): - -- - - - - -
Side flow in ds (as): - - - - - - -
Effective grale length w/clogging: - -- - - - - -
Fraction of side flow interception (Rs): - - - - - - -
Grate Efficiency (E): - - - - - - -
Total flow Intercepted (ets): -- _. - - - - -
Grate flow-by (cfs): I

SLOTIED DRAINS AND SIDE-oPENING INLETS ON-GRADE:

Lenglh required for IotaI inlerceplion (ft): w/clogging - - - 30.5 25.7 - 15.1
Lenglh of Inlet provided L (ft): 20 20 8
Intereeplion for lenglh L (ds): - - - 6.1 6.8 - 1.2
Efficienev for lenoth L: - - - 64.7% 73.4% - 54.5%
Slotted drain or side opening flow-by (ets): 3.3 2.5 1.01

OK

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head availabie for weir flow at sag (ft):
Capacity of grate In a sag (3-slded weir): - - I - I - I - I
capacity of grale in a sag (4-sided weir): - - - - - - -
Length provided of curt>-opening iniel al sag:

Capacity of curb-opening inlet in a sag (weir): - - - - - - -
Lenglh of Ihe vertical curve (ftx 100):
approach grade #1 ("10):

approach grade #2 ("10):

ASS (algebraic diff. in approach grades) ("10): - - - - - - -
K = Min(LclA,167) (Table 5, HEG-12): - - - - - - -
Flanking inlets maximum distance (ft): - - - - - - -

TRIANGULAR MEDIAN HYDRAUliCS:
Manning's n for median finish:
Cross-slope of median sides:
Deplh of flow al cenler of median (ft): - - - - - - -
Flooded width In Ihe median (ft): - - - - - - -
Waler velocity in the median (fps): - - -- - - -- -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB' MAG Roll Curb- 6" in macro

Clogging factors: 80% 50% 67%

Street or Intersection: 71st and Earll- Osborn to Scottsdale

Return Period 10 10 10 10 10 10

HYDROLOGY COMPUTATtON:
Intersection Quadrant Church 0!V) Church (W) Church 0!V) Church 0!Vl Church (E) Church (E)
Computation 112 Street Max Inlet No. 1 Inlet No.2 1/2 Street Max

Capacity Spread Design Design Capacity Spread

Structure location or station (ft): 104+50 106+30
IContrlbuting watershed area (acres): I I
Composite Runoff Coefficient "COl: Top Maintain HEC-l Flow intercepted Top Maintain
Precipitation intensity (lothr): of 6 feet dry proportional by Iniet No.1 is of 6 feet dry

Time of Concentration Calculations: curb pavement flow=22 cfs. average of curb pavement
Length of longest now path (miles) above each side Bypass from WS interceptions above each side
Siope of now path (tumile) crown. on Osborn. calculated fa crown.
Roughness Coefficient- See Table 3.1. FCDMC Manual Spreadsheet Divide flow in Inlet NO.1 and Spreadsheet

Kb Parameter invalid gutters by sub- 1/2 Street capacity. invalid

Kb Parameter above tracting gutter Oin=(5.5+7.6)12=6.( above
Time of Concentration (hrs) depth=0.43 capacities and Bypass depth=0.39

Subarea discharge 0 (cfs): splitting excess 50150 =12.5-6.6=5.9 cfs
Previous by-pass now (cfs): 1.0
Discharge added by operotoc 22.0
Total discharge a (cts): 7.5 4.2 12.5 5.9 5.5 3.4

SHOULDER AND GUTIER CONFtGURATlON:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (tuft): 0.0037 0.0037 0.0037 0.0037 0.0032 0.0032

Inlet type (1 =grote. 2=side opening or slotted): 2 2 2 2 2 2

Longitudinal profile (1 =on-grode. 2=03g): 1 1 1 1 1 1

Gutter Configuration (1 =roll, 2=vertical): 2 2 2 2 2 2

Inlet description: None None P-1569 P-1569 None None

Grote width: 0 0 0 0 0 0

Grote length: 0.0 0.0 0.0 0.0 0.0 0.0

Pavement cross-slope (Sx): 0.022 0.022 0.022 0.022 0.020 0.020

Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42

Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083 0.083

Gutter cross-slOpe Sw: (Sw--Sw-Sx) 0.058 0.058 0.058 0.056 0.058 0.058
Half Street Width at Inlet Iftt 20.0 20.0 20.0 20.0 20.0 20.0
Ftooded Width from flowline (It): before Inlet 17.5 14.0 21.3f 16.0 17.01 14.11

Depth at flowline (ft): before inlet 0.43 0.35 0.51 0.40 0.39 0.33
Water cross-area (sQ.ft): before inlet 3.33 2.15 4.90 2.78 2.85 1.98
Velocity V for total discharge (Ips): before iniet 2.25 1.96 2.55 2.12 1.93 1.72
Ratio of gutter depression flow to total a (Eod): 22.2% 27.7% 18.2% 24.3% 23.2% 28.0%
Equivaient cross·slope (Se): 0.030 0.032 0.028 0.030 0.029 0.030

GRATE INLETS ON-GRADE:

Ratio of grote frontal now to total flow: - - - - - -
Inlet frontal flow in cfs (Ow): - - - - - -
Vo for effective length (P-1-7/8. Chart 7 HEC 12): - - - - - -
Froction of frontal flow intercepted (RI): - - - - - -
Side now in cfs (Os): - - - - - -
Effective grote length w/clogging: - - - - - -
Fraction of side flow interception (Rs): - - - - - -
Grote Efficiency (E): -- - - - - -
Total flow Intercepted (ets): - - - - - -

1Grate flow-by (cis): 1 I

SLOTIED DRAINS AND SIDE.QPENtNG INLETS ON-GRADE:
Length required for total interception (ft): wlclogging 25.7 - 32.8 22.9 22.1 -
Length of inlet provided L (ft): 20 20 20 20

Interception for length L (ds): 5.5 - 7.6 4.7 4.5 -
Efficienev for lenath L: 73.4% - 61.1% 79.5% 81.3% -

ISlotted drain or side opentng flow-by (ets): 2.0 - 4.9\ 1.2 1.0j -
Spreadsheet configured to calculate now depths associated with a
given flow in a street with a triangular cross section. Depth of flow
calculated for actual flow in 1/2 street cross section is slightly deeper
than would be expected from the true full street cross section.
Assume intercepted flow is average of 1/2 street capacity and
amount intercepted in full design flow calculation.

I
Design by: Alan Humphrey
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection· 71st and Earll- Osborn to Scottsdale

Return Period 10 10 10 10 10 10

HYDROLOGY COMPUTATION:
Intersection Quadrant Church (E) Church (E) Sml Apls. C/'I) Sml Apts. C/'I) Sml Apts. C/'I) Lrg Apts. (NW)
Computation Inlet No. 1 Inlet NO.2 1/2 Street Max Inlet No.1 West Street

Design Design Capacity Spread Design Flow Check

Structure location or station (ft): 105+00 106+20 108+11
Contributing watershed area (acres): I I I 0.32

Composite Runoff Coefficient "C": Street Flow intercepted Top Maintain HEC-l 0.95

Precipitation intensity (inlhr): capacity by Inlel NO.1 is of 6 feet dry proportional 4.2

Time of Concentration Calcufatlons: 13 cfs average of curt> pavement now=5.7 cts

Length of longest now path (miles) to crown 4.5 and 6.8 above each side and bypass 0.16

Slope of now path (fVmile) use inlets or 5.7 cts. crown. 2nd Church 26.8

Roughness Coefficient- See Table 3.1. FCDMC Manual both sides Bypass is Spreadsheet inlet (west). 0.0432

Kb Parameter of street. 10.5-5.7=4.9 invalid Flow close -0.0065

Kb Pa rameter 12.5 cfs west, above to 1/2 street 0.04

Time of Concentration (hrs) 10.5 cts east depth=0.36 capacity. 0.18

Subarea discharge a (cfs): 1.3
Previous by-pass flow (ds): 1.2 2.4
Discharge added by operator. 5.7 -
Total discharge Q (ets): 10.5 4.9 6.2 4.0 6.9 3.7

SHOULDER AND GUITER CONFIGURATION: Spread OK

Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (fVft): 0.0032 0.0032 0.0059 0.0059 0.0059 0.0020

Inlet type (1 =grate, 2=side opening or slotted): 2 2 2 2 2 2

Longitudinal profile (1 =on-grade, 2=sag): 1 1 1 1 1 1

Gutter Configuration (I =roll, 2=vertical): 2 2 2 2 2 2

Inlet description: P-1569 P-1569 None None P-1569 None
Grate width: 0 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0 0.0

Pavement cross-slope (Sx): 0.020 0.020 0.018 0.Q18 0.018 0.023

Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42

Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083 0.083

Gutter cross-slope Sw: (S'vr-Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058
Half Street Width at Inlet (ft): 20.0 20.0 20.0 20.0 20.0 20.0
Flooded Width from flowline (11): before Inlet 21.71 16.2 16.61 14.0 17.3 14.5

Depth at nowline (ft): before inlet 0.48 0.37 0.36 0.31 0.37 0.38
Water cross-area (sq.ft): before inlet 4.65 2.61 2.53 1.81 2.74 2.41

Velocity V for total discharge (Ips): before Inlet 2.26 1.88 2.45 2.21 2.52 1.51
Ratio of gutter depression flow to total Q (Ead): 18.1% 24.3% 24.0% 28.6% 23.0% 26.5%
Equivalent cross-slope (Se): 0.027 0.029 0.028 0.030 0.027 0.032

GRATE INLETS ON-GRADE:

Ratio of grate frontal flow to total flow: - - - - - -
Inlet frontal now in cts (Ow): - - - - - -
Vo for effective length (P-l·7/8, Chart 7 HEC 12): - - - - - -
Fraction of frontal now intercepted (Rf): - - - - - -
Side now in cts (as): - - - - - -
Effective grate length w/clogging: - - - - - -
Fraction of side flow interception (Rs): - -- - - - -
Grate Efficiency (E): - - - - - -
Total flow Intercepted (ets): - - - - - -

IGrate flow-by (cis): I I

SLOITED DRAINS AND SIDE-oPENING INLETS ON-GRADE:

Length required for total interception (ft): w/clogging 30.3 20.9 28.4 - 30.0 -
Length of inlet provided L (ft): 20 20 20 20

Interception for length L (cfs): 6.8 4.1 4.2 - 4.5 -
Efficienev for lenoth L: 65.0% 84.2% 68.2% - 65.5% -

IStotted drain or side opening flow-by (ets): 3.7 0.8 2.0 2.4 I

Bypass
OK for

spread.

Design by: Alan Humphrey
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Rolf Curb- 6' in macro

s
n
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ca

Street or Intersection: 71st and Earll- Osborn to Scottsdale

Return Period 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant Lrg Apls. (NW) Lrg Apts. (NW) L'll Apls. (NW) L'll Apts. (NE) L'll Apls. (NE)
Computation 1/2Slreet Max Inlet No.1 1/2 Sireet 1/2 Streel

Capacity Spread Design Capacity Capacity

Siructure location or station (If): 114+50
IContributlng watershed area (acres): 1 I
Composite Runoff Coefficient "C"; Top Maintain HEC-1 Proportional . Top Top
Precipitation Intensity (inlhr): of 6 feet dry now=23 cfs plus of of
Time of Concentration Calculations: curt:> pavement street runoff from nortt curt:> curt:>
Length of longest now path (miles) above each side (2x1.3=2.6) plus bypas above above
Slope of now path (tumile) crown. from CB to north crown. crown.
Roughness Coefficient- See Table 3.1, FCDMC Manual Spreadsheet (1.3+0.8=2.1). Total=2E Spreadsheet Spreadsheet
Kb Parameter invalid Divide flow in gutters b invalid invalid

Kb Parameter above subtracting both gutter above above
Time of Concentration (hrs) depth=0.33 capacities and depth=0.48 depth=0.45

Subarea discha'lle 0 (cfs): splitting excess 50/5C
Previous by-pass now (cfs): wesl=12.5
Discharge added by operator: east=15.3
Total discharge Q (cis): 3.5 2.3 12.5 7.51 6.3

SHOULDER AND GUTIER CONFIGURATION:

Manning's n: 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (tulf): 0.0026 0.0026 0.0026 0.0020 0.0020
Inlet type (1 =grate, 2=side opening or slotted): 2 2 2 2 2
Longitudinal profile (1 =on-grade, 2=sag): 1 1 1 1 1
Gutter Configuration (1 =roll, 2=vertical): 2 2 2 2 2
Inlet description: None None P-1569 None None
Grale width: 0 0 0 0 0

Grale lenglh: 0.0 0.0 0.0 0.0 0.0
Pavement cross-slope (Sx): 0.017 0.017 0.017 0.023 0.023
Width of gutter from flowline (If): 1.42 1.42 1.42 1.42 1.42
Gutter depression from horizontal (If): 0.083 0.083 0.083 0.083 0.083
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058 0.058
Half Street Width at Inlet (If): 20.0 20.0 20.0 20.0 20.0
Flooded Width from flowline (tt): before Inlet 16.51 14.01 26.8 19.1 17.91
Depth al nowline (n): before inlel 0.33 0.29 0.50 0.48 0.45
Water cross-area (sQ.ft): before inlet 2.28 1.66 5.98 4.16 3.64
Velocity V for total discharge (Ips): before Inlet 1.53 1.3g 2.09 1.80 1.73
Ratio of gutter depression now to total 0 (Ead): 24.6% 29.1% 14.9% 20.2% 21.6%
Equivalent cross-slope (Se): 0.027 0.029 0.023 0.030 0.030

GRATE INLETS ON-GRADE:

Ratio of grate frontal now to total now: - - - - -
Inlet frontal now In cfs (Ow): - - - - -
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - - - - -
Fraction of frontal now intercepled (Rf): - - - - -
Side now in cis (Os): - - - - -
Effective grate length w/clogging: - - - - -
Fraction of side flow Interception (Rs): - - - - -
Grate Efficiency (E): - - - - -
Total flow Intercepted (cis): - - - - -

IGrate flow-by (cis):

SLOTIED DRAINS AND SIDEoOPENING INLETS ON-GRADE:

Length required for total interception (If): w/clogging 17.8 - 33.6 21.4 19.6
Length of in lei provided L (If): 20 20 20 20
Interception for length L (cis): 3.5 - 7.5 6.2 6.3
Efficiency for lenath L: 100.0% - 59.9% 83.1% 100.0%

ISlotted drain or side opening flow-by (cis): 0.0 7.1 1.3 0.0
Flow intercepted

by Inlet NO.1 is Spreadsheet configured to calculate now depths a
average of given flow in a street with a triangular cross seclio
3.5 and 7.6 calculated for actual flow in 112 street cross sectio
or 5.6 cfs. than would be expected from the true full street cr
Bypass is Assume intercepted flow is average of 112 street

12.7-5.6=7.1 amounl intercepted in full design now calculation.

I
I

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Rolf Curb- 6· in macro

Street or Intersection: 71st and Earll- Osborn to Scottsdale

Return Period 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant Lrg Apts. (NE) Lrg Apts. (NE) Lrg Apts. (WN) Lrg Apts. (WN) Lrg Apts. (5) Lrg Apts. (5)
Computation East Side Street Inlet No.1 1/2Streel Inlet No. 1 1/2 Street 1/2 Street

Flow Check Design Capacity Design Gapacity Flow

Structure location or station eft): 114+60 114+98
IContributing watershed area {acres}: 0.32 0.30
Composite Runoff Coefficient "COO; 0.95 Flow is calculated Max Depth HEC-1 Max Depth 0.95
Precipitation intensity (inlhr): 4.20 for catch basin in d=0.56 proportional d=0.52 4.80
Time of Concentration Calculations: NWguner. flow=23 cts
Length of longest flow path (miles) 0.16 0.13
Slope of flow path (ftlmile) 26.8 10 cfs to cross 26.8
Roughness Coefficient- See Table 3.1, FCDMC Manual 0.0432 crown to south. 0.0434
Kb Parameter -0.0065 -0.0065
Kb Parameter 0.04 0.04
Time of Concentration (hrs) 0.18 0.16
Subarea discharge 0 (cfs): 1.3 1.4
Previous by-pass flow (ds): 0.8 0.0
Discharge added by operator. -- 23.0 -
Total discharge Q (cis): 2.0 15.3 13.0 13.0 11.51 1.41

SHOULDER AND GUTTER CONFIGURATION: Spread OK
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (ftlft): 0.0020 0.0020 0.0036 0.0036 0.0036 0.0036
Inlet type (1 =grate, 2=side opening or sloned): 2 2 2 2 2 2
Longitudinal profile (1 =on-grade. 2=sag): 1 1 1 1 1 1
Gutter Configuration (1 =roll, 2=vertlcal): 2 2 2 2 2 2
Inlet description: None P-1569 None P-1569 None None
Grate width: 0 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0 0.0
Pavement cross-slope (Sx): 0.023 0.023 0.028 0.028 0.026 0.026
Width of guner from flowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42
Guner depression from horizontai (ft): 0.083 0.083 0.083 0.083 0.083 0.083
Guner cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058
Half Street Width at Inlet (ft): 20.0 20.0 20.0 20.0 20.0 20.0
Flooded Width from flowline (tt): before Inlet 11.6[ 25.1 18.4[ 18.4 18.6 8.2
Depth at flowline (ft): before inlet 0.31 0.62 0.56 0.56 0.52 0.25
Waler cross-area (sq.ft): before inlet 1.55 7.11 4.78 4.78 4.46 0.88
Velocity V for total discharge (fps): before inlet 1.32 2.15 2.72 2.72 2.58 1.54
Ratio of guner depression flow to total 0 (Eod): 33.1% 15.4% 20.4% 20.4% 20.4% 44.8%
Equivalent cross-slope (Se): 0.034 0.028 0.034 0.034 0.032 0.040

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - - - - -
Inlet frontal flow in cts (Ow): - - - - - -
Va for effective iength (P-1-7/8, Chart 7 HEC 12): - - - - - -
Fraction of frontal flow Intercepted (Rf): - - - - - -
Side flow In cfs (Os): - - - - - -
Effective grate length w/clogging: - - - - - -
Fraction of sIde flow interception (Rs): - - - - - -
Grate Efficiency (E): -- - - - - -
Total flow Intercepted (cis): - - - - - -
Grate f1ow-by (cis):

SLOTTED DRAINS AND SIDE.<JPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging - 29.9 29.5 29.5 29.1 10.4
Len9th of Inlet provided L (ft): 20 20 20 20 20
Interception for length L (cts): - 10.1 8.6 8.6 7.7 1.4
EfficiencY for ienoth L: - 65.8% 66.4% 66.4% 67.2% 100.0%

jSlolted drain or side opening f1ow-by (cis): 7.1 4.41 4.4 3.8 0.0

Flow inlercepled
ssociated with a by Inlet No.1 is Bypass

Depth of flow average of OK for
is slighlly deeper 6.3 and 10.1 spread.

ss section. or 8.2 cts.
apacity and Bypass is

15.3-8.2=7.1

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection' 71st and Earll- Osborn to Scottsdale

Return Period 10 10 10 10 10 10

HYDROLOGY COMPUTATION:
Intersection Quadrant Lrg Apts. (S) Lrg Apts. (S) Lrg Apls. (S) Lrg Apts. (S) 71st & Earll (EN) 7151 & Earll (EN)
Computation Max Inlet NO.1 Inlet No.2 Inlel NO.3 Inlet No.1 Inlel NO.2

Spread Design Design Design Design Design

Structure location or station (ftl: 115+00,20' Rt 116+50 118+81 116+00 116+20
IContributing watershed area (acres): 1 1
Composite Runoff Coefficient "e": Maintain 10 cfs from Collect bypass from Bypass from Flow is Flow is
Precipitation intensity (lnthr): 6 feet dry WN gutter Inlet 1 (S) and Lrg Apts. (S) bypass bypass
Time of Concentration Calculations: pavement plus street flow flow from north side Inlet NO.2 from from
Length of longest flow path (miles) each side 10+1.4=11.4 cfs of intersection. WN. NWand NE InlelNo.1
Slope of flow palh (fUmile) Approx. 6 cfs Half street capacity
Roughness Coefficient- See Table 3.1, FCDMC Manual expected to overtop to west;::: 13 cfs
Kb Parameter crown. See Inlet No. Assume same
Kb Parameter 1, (EN) at 71st and capacity in
Time of Concenlmtion (hIS) Earll. intersection. Assume
Subarea discharge 0 (cfs): 6 cfs over crown
Previous by-pass flow (cfs): 3.7 4.9 18.6 6.4
Discharge added by opemloe 6.0 -6.0
Total discharge Q (cfs): 6.5 11.4 9.7 4.9 12.6 6.4

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016
longitudinal slope S (fVft): 0.0036 0.0036 0.0036 0.0036 0.0037 0.0037
Inlet type (1 =gmte, 2=slde opening or slotted): 2 2 1 1 2 2
Longitudinal profile (1 =on-gmde. 2=sag): 1 1 1 1 1 1
Gutter Configuration (1 =roll. 2=vertical): 2 2 2 2 2 2
Inlet description: None P-1569 P-1570 P-1570 P-1569 P-1569
Gmlewidth: 0 0 2 2 0 0

Gmte length: 0.0 0.0 6.0 6.0 0.0 0.0
Pavement cross·slope (Sx): 0.026 0.026 0.026 0.026 0.031 0.031

Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42
Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083 0.083

Gutter cross-slope Sw: (Sw=Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058
Half Sireel Width allnlel (ft): 20.0 20.0 20.0 20.0 20.0 20.0

1Flooded Width from flowline (ft): before Inlet 15.0 18,6 17.51 13.4 17.01 13.21
Depth al flowline (ft): before inlet 0.43 0.52 0.49 0.39 0.57 0.45
Water cross-area (sQ.ft): before inlet 2.90 4.43 3.93 2.33 4.50 2.71
Velocity V for total discharge (fps): before inlet 2.24 2.57 2.48 2.09 2.80 2.37
Ratio of gutter depression flow to total 0 (Ead): 25.3% 20.5% 21.7% 28.1% 21.9% 27.9%
Equivalent cross-slope (Se): 0.034 0.032 0.033 0.035 0.037 0.039

GRATE INLETS ON-GRADE:

Ralio of gmte frontal flow to total flow: - - 29.0% 37.0% - -
Inlet frontal flow in cfs (Ow): - - 2.8 1.8 - -
Vo for effective lenglh (P-1-7/8, Chart 7 HEC 12): - - 10.30 10.30 - -
Fmctlon of frontal flow intercepted (Rf): - - 100.0% 100.0% - -
Side flow In cfs (Os): - - 6.90 3.07 - -
Effective gmte length w/clogging: - - 3.00 3.00 - -
Fmction of side flow interception (Rs): - -- 29.4% 36.0% - -
Gmte Efficiency (E): -- - 49.9% 59.7% - --
Total flow Intercepted (ets): - - 4.85 2.91 - -

1Grate flow-by (cis): - I 4.9 2.0

SLOTIED DRAINS AND SIDEoOPENING INLETS ON-GRADE:

Length required for total interception (ft): w/clogging - 28.9 - - 28.0 20.6
Length of Inlet provided L (ft): 20 13 13
Interception for length l (ds): - 7.7 - - 6.1 4.0
Efficiencv for lenoth L: - 67.4% - - 48.9% 62.9%

ISlotted drain or side opening flow-by (ets): 1 3.71 - 6.4 2.4

Bypass Utility conflicts- use Utility confliets- use
OK for 10' wing 10' wing

spread.

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb· 6" in macro

Street or Intersection' 71st and Earll- Osborn to Scottsdale

Return Period 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant Earll & Scottsdale(WN) Earll & Scottsdale(WN) Earll & Scottsdale(WN) Earll & Scottsdale(W5) Earll & Scottsdale(WS)
Computation Spread Inlet No. 1 Inlet NO.2 Spread Check @ Inlel NO.1

Check Design Design Scottsdale Rd. Design

Structure location or station (ft): 118+81 121+18 121+15
Contributing watershed area (acres): 1 1 I 0.291 I
Composite Runoff Coefficient "C": Flow is Flow is Flow is 0.95 Flow is bypass from
Precipitation intensity (Inlhr): bypass bypass bypass 4.20 Inlet@118+50
Time of Concentration Calculations: from from from and half Rational flow
Length of longest flow path (miles) 71 st and Earll (EN) 71st and Earll (EN) Inlet NO.1 0.12
Slope of flow path (tumile) and HEC-1 and 1/2 HEC-1 and 1/2 HEC-1 18.0
Roughness Coefficient- See Table 3.1. FCDMC Manual proportional proportional proportional 0.0435
Kb Parameter flow = 5.2 cfs flow = 2.6 cfs -0.0065
Kb Parameter 0.04
Time of Concentration (hrs) 0.19
Subarea discharge Q (cfs): 1.2 1.2
Previous by-pass flow (cfs): 2.4 2.4 0.0 2.0 2.0
Discharge added by operator. 5.2 2.6 2.6
Total discharge Q (cfs): 7.6 5.0 2.6 3.1 3.2

Spread
SHOULDER AND GUTTER CONFIGURATION: Exceeded
Manning's n: 0.016 0.016 0.016 0.016 0.016
Longitudinal siope S (tuft): 0.0022 0.0023 0.0022 0.0033 0.0033
Inletlype (1 =grate. 2=side opening or slotted): 2 2 2 2 2
Longitudinal profile (1=on-grade. 2=sag): 1 1 1 1 1
Gutter Configuration (1 =roll. 2=verlical): 2 2 2 2 2
Inlet description: None P-1569 P-1569 None P-1569
Grate width: 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0
Pavement cross~slope (Sx): 0.017 0.027 0.017 0.020 0.020
Width of gutter from flowline (tt): 1.42 1.42 1.42 1.42 1.42
Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058 0.058
Half Street Width allnlet Iftl: 20.0 20.0 20.0 20.0 20.0
Flooded Width from flowline (It): before Inlet 22.5 14.4 14.9 13.3 13.41
Depth at flowline (ft): before Inlet 0.44 0.43 0.31 0.32 0.32
Water cross-area (sQ.ft): before Inlet 4.33 2.78 1.92 1.82 1.84
Velocity V for total discharge (fps): before inlet 1.75 1.79 1.35 1.71 1.72
Ratio of gutter depression flow to total Q (Eod): 17.8% 26.1% 27.2% 29.4% 29.3%
Equivalent cross-slope (Se): 0.024 0.035 0.028 0.031 0.031

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total now: - - - - -
Inlet frontal flow in cfs (Ow): - - - - -
Va for efleetive length (P-1-7/8. Chart 7 HEC 12): - - - - -
Fraction of frontal flow intercepted (Rf): - - - - -
Side flow in cfs (Qs): - - - - -
Effective grate length wlclogging: - - - - -
Fraction of side flow Interception (Rs): - - - - -
Grate Efficiency (E): - - -- - -
Total flow Intercepted (cfs): - - - - -
IGrate flow-!>y (cis): I I I

SLOTTED DRAINS AND SIDE.QPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging - 17.1 14.5 - 16.8
Length of inlet provided L (ft): 20 20 13
Interception for length L (cis): - 5.0 2.6 - 2.3
Efficiencv for lenath L: - 100.0% 100.0% - 73.3%

ISlotted drain or side opening flow-!>y (cts): 0.0 0.0 I 0.81

I
Design by: Alan Humphrey
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB· MAG Roll Curb- 6" in macro

Clogging faclors: 80% 50% 67%

Street or Intersection: Earll and Civic Center

Return Period 10 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Inlerseclion Ouadranl WN WN WN WN WN WN WN WS
Computation Curb Full Max Inlet NO.1 Inlet No.1 Inlet No.2 Inlet NO.3 Inlet No.4 1/2 Street

Capacity Spread Design Design Design Design Design Flow

Siructure location or station (ft): (@ Civic Cen.) 129+25 131+95 132+80 134+56
Contributing watershed area (acres): No Good 1 I 1 I 1 0.911
Composite Runoff Coefficient "C": Maintain HEC-l HalfHEC·l Use 2nd Inlel Bypass from Too much 0.95
Precipitation intensity (inlhr): 6 feet dry proportIonal proportional between Inlet 2 bypass into 3.80
Time o( Concentration Calculations: pavement flow=29 cfs flow=14.5 cfs 73rd and and 1/4 intersection.
Lenglh of longest flow path (miles) each side. Civic Center HEC-l Add second 0.24
Slope of flow path (fUmlle) Flow inlet at Civic 17.3
Roughness Coefficienl· See Table 3.1. FCDMC Manual Too much Bypass from Center 0.0403
Kb Parameter runoff. Use Inlell ·0.0065
Kb Parameter multiple and 1/4 0.04
Time of Concenlrallon (hrs) inlets HEC-1 0.26

Subarea discharge 0 (cis): Flow 3.3
Previous by·pass flow (cfs): 6.1 6.4 6.3 0.0
Discharge added by operator: 7.3 7.3 -
Total discharge Q (ets): 14.5 27.0 29.0 14.5 13.4 13.7 6.3 3.3

No Inlet
SHOULDER AND GUTIER CONFIGURATION: Needed

Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (fUft): 0.0056 0.0056 0.0056 0.0034 0.0046 0.0056 0.0056 0.0056

Inlet type (1 =grate. 2=side opening or slotted): 2 2 2 2 2 2 2 2
Longitudinal proflle (1 =on-grade, 2=sag): 1 1 1 1 1 1 1 1
Gutter Configuration (1 =rol1. 2=vertical): 2 2 2 2 2 2 2 2
Inlet description: None None None P-1569 P·1569 P·1569 P-1569 None

Grale widlh: 0 0 0 0 0 0 0 0

Grale length: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pavement cross·slope (Sx): 0.022 0.022 0.022 0.021 0.018 0.022 0.022 0.022
Width of gulfer from flowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Gulfer depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083

Gulfer cross-slope Sw: (Sw--Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Half Street Width at Inlet (ft): 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Flooded Width from flowline (11): before Inlet 20.7 26.2 27.0 23.5 23.8 20.3 15.1 11.7

Depth at flowline (ft): before inlet 0.50 0.62 0.63 0.54 0.48 0.49 0.38 0.31
Water cross-area (sq.ft): before Inlet 4.68 7.48 7.89 5.72 5.01 4.47 2.49 1.52
Velocity V for total discharge (fps): before Inlel 3.10 3.61 3.67 2.54 2.68 3.05 2.52 2.16
Ratio of gulfer depression flow 10 total 0 (Eed): 18.7% 14.7% 14.3% 16.6% 16.7% 19.1% 25.7% 33.0%
Equivalent cross·slope (Se): 0.028 0.027 0.027 0.027 0.024 0.029 0.031 0.034

GRATE INLETS ON-GRADE:
Ratio of grale frontal flow to total flow: - - - - - - - -
Inlet frontal flow in cis (Ow): - - - - - - - -
Vo for effective lenglh (P·l·7/8, Chart 7 HEC 12): - - - - - - - -
Fraction of frontal flow inlercepled (Rf): - - - - - - - -
Side flow in cis (Os): - - - - - - - -
Effecllve grate length w/clogglng: - - - - - - - -
Fraction of side flow intercepllon (Rs): - - - - - - - -
Grale Efficiency (E): - - -- - - - - -
Total flow Intercepted (cis): - - - - - - - -
Grate flow-by (ets): I 1 1

SLOTIED DRAINS AND SIDE-oPENING INLETS ON-GRADE:
Length required for total interception (tt): w/clogging - - 54.5 35.1 39.5 38.2 26.3 -
Length of inlet provided L (ft): 20 20 20 20 13
Inlercepllon for length L (cis): - - 11.5 8.4 7.1 7.4 3.2 -
Efficiencv for lenoth L: - - 39.8% 57.9% 52.6% 54.0% 51.5% -
Slotted drain or side opening flow-by (ets): - 1 - 1 17.51 6.11 6.4 6.3 3.0

INTERCEPTION CAPACtTY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacity of grate In a sag (3-slded weir): I I 1
Capacity of grate in a sag (4-sided weir): - - - - - - - -
Length provided of curb-opening inlet at sag:

Capacity of curb-opening inlet in a sag (weir): - - - - - - - -
Lenglh of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):

ABS (algebraic diff. in approach grades) (%): - - - - - - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - - - - -
Flanking inlets maximum distance (tt): - - - - - - - -

TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Deplh of flow al center of median (ft): - - - - - - - -
Flooded width in the median (ft): -

I
- - - - - - -

Waler velocity in the median (fps): - - - - _. - - -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection' Earll and Civic Center

Return Period 10 10 10 10 10

HYDROLOGY COMPUTATION:
Intersection Quadrant NW NW NW NE EN
Computation 1/2 Street Curb Full InlelNo.1 Inlel NO.1 Inlet No.1

Capacity capacity Design Design Design

Structure location or stallon (ft): 134+90 135+50 136+00
Contributing watershed area (acres):
Composite Runoff Coefficient "C": Max Depth Design for HEC-1 flows
Precipitation intensity (inlhr): d=0.72 curb full exceed 1/2 9 cfs expected Collect

Time of Concentration Calculations: condition. street capacity. in NE gutter bypass from

Length of longest flow path (miles) from west fromWN

Slope of flow path (tvmile) HEC-1 side of quadrant of
Roughness Coefficient· See Table 3.1. FCDMC Manual Proportional Civic Center intersection
Kb Parameter Flow
Kb Parameter =34 cfs

Time of Concentration (hrs)

Subarea discharge Q (cfs): 9 cfs expected
Previous by-pass flow (cfs): in NE gutter 3.0
Discha'lle added by operator:
Total discharge Q (cfs): 25.0 8.5 8.5 9.0 3.0

SHOULDER AND GUTIER CONFIGURATION:
MannIng's n: 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (tvft): 0.0021 0.0021 0.0021 0.0039 0.0100

Inlet type (191rate. 2=side opening or slotted): 2 2 2 2 2

Longitudinal profile (1 =on-grade. 2=sag): 1 1 1 1 1

Gutter Configuration (1 =roll. 2=vertical): 2 2 2 2 2

Inlet description: None None P-1569 P-1569 P-1569

Grate width: 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0

Pavement cross·slope (Sx): 0.023 0.023 0.023 0.014 0.034

Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42 1.42

Gutter depression from horizontal (ft): 0.083 0.083 0.083 0.083 0.083

Gutter cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058 0.058
Half Street Width at Inlet (ftl: 32.0 32.0 32.0 32.0 30.0
Flooded Width from flowline (It): before Inlet 29.9 19.9 19.9 24.2 7.7

Depth at flowline (ft): before inlet 0.72 O.SO 0.50 0.40 0.30
Water cross·area (sq.ft): before inlet 10.10 4.48 4.48 4.16 1.03
Velocity V for total discharge (Ips): before inlet 2.47 1.90 1.90 2.16 2.94

Ratio of gutter depression flow to total Q (Eod): 12.9% 19.4% 19.4% 17.0% 44.8%
Equivalent cross-slope (Se): 0.027 0.029 0.029 0.022 0.045

GRATE INLETS ON.{;RADE:

Ratio of grate frontal flow to total flow: - - - - -
Inlet frontal flow in cis (Qw): - - - - -
Va for effective length (P-1-7/6. Chart 7 HEC 12): - - - - -
Fraction of frontal flow intercepted (Rf): - - - - -
Side flow in cfs (Qs): - - - - -
Effective grate length w/clogging: - - - - -
Fraction of side flow interception (Rs): - - - - -
Grate Efficiency (E): - - - - -
Total flow Inlercepted (ets): - - - - -
Grate flow-by (cis):

SLOTIED DRAINS AND SIDE-oPENING INLETS ON.{;RADE:
Length required for total interception (tt): w/clogglng - - 23.0 34.1 18.5
Length of inlet provided L (ft): 20 20 20

Interception for length L (cfs): - -- 6.7 5.3 3.0
EfficIency for length L: 79.3% 59.3% 100.0%
Slotted drain or side opening flow-by (ets): - I - I 1.81 3.7 0.0

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacity of grale In a sag (3-slded weir): I I I I I
capacity of grate in a sag (4-sided weir): - - - - -
Length provided of curb-opening inlet al sag:

capacity of curb-opening inlet in a sag (weir): - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):

approach grade #2 (%):

ABS (algebraic diff. in approach grades) (%): - - - - -
K = Min(LdA.167) (Table 5. HEC-12): - - - - -
Flanking inlets maximum distance (ft): - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross·slope of median sides:
Depth of flow at center of median (ft): - - - - -
Flooded width in the median (ft): - - - - -
Water velocity in the median (fps): -- - - - -

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Clogging factors: 80% 50% 67%

Street or Intersection: Earll and 75th

Return Period 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant WN WN WN NW NE 75th@Earil NW
Computation Max 1/2 Sireet Inlet NO.1 1/2 Street 1/2 Street Curb Full Inlet NO.1

Spread capacity Design capacity capacity capacity Design

Structure location or station (It): 139,49 141'50,143'/1
Contributing watershed area (acres): I I I I I
Composite Runoff Coefficient "e"; Maintain Max. Depth HEC-l Top of curb Top of curb Spreadsheet Design inlets for
Precipitalion intensity (inthr): 6 feel dry d=0.76 proportional above crown. above crown. inaccurate flow in wesl half of
Time of Concentration Calculations: pavement flow=18cfs Depth to crown Depth to crown above crown. street=
Lenglh of longest flow path (miles) each side. =0.40 =0.30 Add flow from 8'16.212=16.1 cfs
Slope of flow path (ftlmile) Design to dry NW and NE gurlers
Roughness Coefficienl- See Table 3.1, FCDMC Manual up intersection plus prisim above
Kb Parameter al Civic Center. crown = HEG-l
Kb Parameter 40'xO.15'x2.7fps= proportional
Time of Concentration (hrs) 16.2 cis flow=56 cfs
Subarea discharge Q (cis): at intersection
Previous by-pass flow (cfs): NW=8 cfs
Discharge added by operator. NE=5 cfs
Total discharge Q (ds): 21.0 30.0 18.0 8.0 5.0 29.2 16.1

SHOULDER AND GUTIER CONFIGURATION:
MannIng's n: 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (tuft): 0.0026 0.0026 0.0026 0.0058 0.0087 0.0058
Inlet type (1 =grate, 2=side opening or slotted): 2 2 2 2 2 2
Longitudinal profile (1 =on-grade, 2=sag): 1 1 1 1 1 1

Gutter Configuration (1 =roll, 2=vertical): 2 2 2 2 2 2
Inlet description: None None P-1569 None None P-1569
Grate Width: 0 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0 0.0
Pavement cross-slope (Sx): 0.024 0.024 0.024 0.020 0.016 0.020
Width of gurler from flowline (It): 1.42 1.42 1.42 1.42 1.42 1.42
Gutter depression from horizontal (tt): 0.083 0.083 0.083 0.083 0.083 0.083
Gurler cross-slope Sw: (Sw--Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058
Half Street Width at Inlet (/I): 32.0 32.0 32.0 20.0 20.0 20.0
Flooded Width ITom flowline (ft): before Inlet 26.0 29,7 24.5 17.2 15.6 22.5

Depth at flowline (It): before inlet 0.67 0.76 0.63 0.40 0.30 0.50
Water cross-area (sq.tt): before inlet 8.06 10.54 7.18 3.00 1.92 5.10
Velocity V for lotal discharge (fps): before inlet 2.60 2.85 2.51 2.66 2.60 3.16
Ratio of gurler depression flow to totat Q (Eod): 14.7% 12.9% 15.6% 22.8% 26.4% 17.4%
Equivalent cross-slope (Se): 0.029 0.028 0.029 0.029 0.027 0.027

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - - - - -
Inlet frontal flow in cis (Qw): - - - - - -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - - - - - -
Fraction of frontal flow intercepted (Rf): - - - - - -
Side flow in cis (Qs): - - - - - -
Effective grate length w/clogging: - - - - - -
Fraction of side flow interception (Rs): - - - - - -
Grate Efficiency (E): - - - - - -
Total flow Intercepted (cis): - - - - - -
Grate f1ow-by (cis): - I - I -
SLOTIED DRAINS AND SIDE.QPENING INLETS ON-GRADE:
Length required for total interception (tt): w/clogglng - - 33.7 - 29.8 43.2
Lenglh of inlet provided L (It): 37 20 37
Inlerception for length L (cts): - - 18.0 - 3.3 12.6
Efficiencv for lenoth L: - - 100.0% - 65.9% 78.4%
Slotted drain or side opening flow-by (cis): - - I 0.01 - I 1,7 3,51

Spreadsheel configured to calculate flow depths associated With a
given flow in a street with a triangular cross section. Depth of flow
calculated for actual flow In 1/2 street cross section is slightly deeper
than would be expected from the true full street cross section.
Assume intercepted flow is average of 1/2 street capacity and
amount intercepted in full design flow calculation.

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection' Earll and 75th

Return Period 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant NW NE NE NE WS
Computation Inlet NO.2 Inlet No.1 Inlet NO.2 Inlet NO.3 1/2 Street

Design Design Design Design Flow

Structure location or station (ft): 141+50, 88'It 141+95,231'11 141+95,128'lt 141+95,71' II
Contributing watershed area (acres): I I I 0,30

Composite Runoff Coefficient "Coo: Design inlets for Flow intercepted Bypass still 0.95
Precipitation intensity (lothr): Mow in east half of by Inlet NO.1 is significant. 4.20
Time of Concentration Calculations: street= average of Add 3rd inlet
Length of longest flow path (miles) 5+16.212=13.1 cfs 3.3 and 5.8 0.13
Slope of flow path (ft/mile) or 4.6 cIs. 21.7

Roughness Coefficient- See Table 3.1, FCDMC Manual Bypass is 0.0434
Kb Parameter HEC-1 16.1-4.6=8.5 cfs -0.0065
Kb Parameter proportional 0.04
Time of Concentration (hrs) flow=56 cfs 0.18

Subarea discharge 0 (cfs): at intersection 1.2
Previous by·pass flow (ds): 3.5 3.9 0.0
Discha'1le added by operator. -
Total discharge Q (cfsl: 3.5 13.1 8.5 3,9 1.21

No Inlet

SHOULDER AND GUTTER CONFtGURATION: Needed
Manning's n: 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (tuft): 0.0058 0.0087 0.0087 0.0087 0.0056
Inlet type (1 =grate, 2=side opening or slotled): 2 2 2 2 2
Longitudinal profile (1 =on~rade, 2=sag): 1 1 1 1 1
Gutter ConfigulCltion (1 =roll, 2=vertical): 2 2 2 2 2
Inlet description: P-1569 P-1569 P-1569 P-1569 None
Grate width: 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0
Pavement cross-slope (Sx): 0.020 0.016 0.016 0.016 0.030

Width of gutter from flowiine (ft): 1.42 1.42 1.42 1.42 1.42
Gutter depression from horizontal (tt): 0.083 0.083 0.083 0.083 0.083

Gutter cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058 0.058
Half Street Width at Inlet (ft): 20.0 20.0 20.0 20.0 20.0
Flooded Width from flowline (It): before Inlet 12.5 22.1 18,7 13,9 6,5

Depth at flowline (ft): before inlet 0.30 0.41 0.36 0.28 0.23
Water cross·area (sq.tt): before inlet 1.59 3.96 2.85 1.59 0.65
Velocity V for total discharge (fps): before inlet 2.18 3.31 2.98 2.48 1.84
Ratio of gutter depression flow to total Q (Ead): 31.4% 18.3% 21,7% 29.5% 53.2%
Equivalent cross-slope (Se): 0.032 0.024 0.025 0.029 0.045

GRATE tNLETS ON-GRADE:

Ratio of grate frontal flow to total flow: - - - - -
Inlet frontal flow in cfs (Ow): - - - - -
Va for effective length (P-1-7/8, Chart 7 HEC 12): - - - - -
Fraction of frontal flow intercepted (Rf): - - - - -
Side flow in ds (Os): - - - - -
Effective grate length w/clogging: - - - - -
Fraction of side flow interception (Rs): - - - - -
Grate Efficiency (E): - - - - -
Total flow Intercepted (cis): - - - - -
Grate flow-by (cfs): - I I - I -
SLOTTED DRAINS AND SIDE-DPENING INLETS ON-GRADE:
Length required for total interception (tt): w/clogging 20.3 48.0 38.6 26.0 -
Length of Inlet provided L (ft): 20 20 20 20
Interception for length L (cfs): 3.0 5.8 4.6 2.9 -
Efficiencv for lenath L: 85.6% 44.5% 53.5% 72.8% -
Slotted dratn or side opening flow-by (cfs): 0.51 7,31 3,91 1.11 - I

I
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB· MAG Roll Curb- 6" in macro

Clogging factors: 80% 50% 67%

Street or Intersection: Earll and Miller

Return Period 10 10 10 10 10 10 10
HYDROLOGY COMPUTATION:
Intersection Quadrant WS WN WN WN WN WN WN
Computation 1/2 Street Max 1/2 Street Inlet No.1 Inlet NO.2 Inlet No.3 Inlet NO.4

Flow Spread Gapacity Design Design Design Design

Structure location or station (ft): 142+30 144+00 146+30 147+70
Contributing watershed area (acres): 0.60 I I I
Composite Runoff Coefficient ·C": 0.95 Maintain Max depth HEC-1 Bypass from Bypass from Bypass from
PrecipItation intensity (Iothr): 3.60 12 feet dry =0.56 proportional Inlet 1 Inlet 2 Inlet 3
Time of Concentration Calculations: pavement flow=20 cfs and 1/4 and 1/4 and 1/4
Length of longest flow path (miles) 0.25 in roadway. Design for HEC-1 HEC-1 HEC-l

Slope of flow path (Wmile) 21.9 Not enough spread. Divide HEC-1 Flow Flow Flow

Roughness Coefficlent- See Table 3.1. FCDMC Manual 0.0415 capacity in flows equally
Kb Parameter -0.0065 north gutter. between inlets. Lateral contains Lateral contains Lateral contains
Kb Parameter 0.04 Consider 24" check valve 24" check valve 24· check valve

Time of Concentration (hrs) 0.25 total road- Bypass from

Subarea discharge 0 (cfs): 2.2 way width in 75th SI.
Previous by-pass flow (cfs): 0.0 meeting 0.0 0.6 1.4 0.0
Discharge added by operator: - criteria. 5.0 5.0 5.0 5.0
Total discharge Q (cfs): 2.2 5.0 12.0 5.0 5.8 6.4 5.0

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (Wft): 0.0021 0.0027 0.0027 0.0029 0.0036 0.0016 0.0027

Inlet type (1 =grate, 2=side opening or slotted): 2 2 2 2 2 2 2

Longitudinal profile (1 =onijrade. 2=sag): 1 1 1 1 1 1 1

Gutter Configuration (1 =roll. 2=vertical): 2 2 2 2 2 2 2
Inlet description: P-1570 None None P-1569 P-1569 P-1569 P-1569

Grate width: 0 0 0 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pavement cross-slope (Sx): 0.034 0.027 0.027 0.019 0.017 0.027 0.027

Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42 1.42

Gutter depression from horizontal (ft): 0.063 0.083 0.063 0.063 0.083 0.063 0.063

Gutter cross-slope Sw: (S'w=Sw-Sx) 0.056 0.056 0.056 0.056 0.058 0.056 0.056
Half Street Width at Inlet (ft): 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Flooded Width from flowline (It): before Inlet 9.0 13.9 19.4 17.0 18.4 16.5 13.9

Depth at flowline (ft): before inlet 0.35 0.42 0.56 0.38 0.37 0.49 0.42
Water cross-area (sq.ft): before inlet 1.43 2.62 5.07 2.77 2.92 3.66 2.62
Velocity V for total discharge (fps): before inlet 1.50 1.91 2.37 1.60 1.96 1.74 1.91
Ratio of gutter depression flow to total 0 (Ead): 38.9% 27.0% 19.5% 23.3% 21.9% 22.8% 27.0%
Equivalent cross·slope (Se): 0.044 0.035 0.033 0.026 0.026 0.034 0.035

GRATE INLETS ON-GRADE:

Ratio of grate frontal flow to total fiow: - - - - - - -
Inlet frontal flow in cis (Ow): - - - - - - -
Va for effective length (P-1-7/8. Chart 7 HEC 12): - - - - - - -
Fraction of frontal flow intercepted (Rf): - - - - - - -
Side flow in cis (Os): - - - - - - -
Effective grate length w/clogging: - - - - - - -
Fraction of side flow interception (Rs): - - - - - - -
Grate Efficiency (E): - - - - -- - -
Total flow Inlercepled (cfsl: - - - - - - -
Grate flow-by (cfs): - - I

SLOnED DRAINS AND SIDEoOPENING INLETS ON-GRADE:

Length required for total interception (ft): w/clogging 10.2 - - 20.6 24.7 17.9 17.6
Length of inlet provided L (ft): 20 20 20 20 20

Interception for length L (cis): 2.2 - - 4.2 4.4 6.4 5.0
Efficiencv for lenoth L: 100.0% - - 64.5% 75.6% 100.0% 100.0%
Slotted drain or side opening flow-by (cis): 0.01 - I - I 0.81 1.4 0.0 0.01

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):

Capaclly 01 grate In a 5ag (3-slded weir): I I I I
Gapacity of grate in a sag (4-slded weir): -- - - - - - -
Length provided of curb-opening Inlet at sag:

Gapacity of curb-opening inlet In a sag (weir): --- - - - - - -
Length of the vertical curve (ft x 100):

approach grade #1 (%):

approach grade #2 (%):

ABS (algebraic diff. in approach grades) (%): - - - - - - -
K = Min(LcJA.167) (Table 5. HEC-12): - - - - - - -
Flanking Inlets maximum distance (ft): - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (It>: - - - - - - -
Flooded width in the median (ft): - - - - - - -
Water velocily in the median (fps): - - - - - - -
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection' Earll and Miller
Return Period 10 10 10 10 10 10 10 10

HYDROLOGY COMPUTATION:
Intersection Quadrant NW NW NW NW NE NE NE NE
Computation 1/2 Sireel Curb Full Inlel NO.1 Inlet No.2 1/2 Street Curb Full Inlet NO.1 Inlet NO.2

Gapacity Gapacily Design Design Gapacily Gapacity Design Design

Structure location or station (ft): 148+10,110' LI 148+10,80' LI 148+60, 130' LI 148+60,70' LI
Contributing watershed area (acres): I I I I I I
Composite Runoff Coefficienl "Co: Design for HEC-1 Bypass still Design for HEC-l Bypass still

Precipitation intensity (inlhr): curb full proportional significant. curb full proportional significant.
Time of Concentration Calculations: condition. now=53 cis Add 2nd inlel condition. now=30 cis Add 2nd inlel

Lenglh of longesl now path (miles)
Slope of now palh (fUmile)
Roughness Coefficienl- See Table 3.1, FCDMC Manual
Kb Parameter
Kb Parameter
Time of Concentration (hrs)
Subarea discharge 0 (cis):
Previous by-pass flow (cfs): 3.4 2.0
Discharge added by operator.
Total discharge a (cfs): 13.0 11.01 11.01 3.41 20.01 9,01 9.0 2.0

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Longiludinal slope S (fUft): 0.0036 0.0036 0.0036 0.0036 0.0022 0.0022 0.0022 0.0022

Inlet type (1 =grate, 2=side opening or slotted): 2 2 2 2 2 2 2 2

Longitudinal profile (1 =on.-grade, 2=sag): 1 1 1 1 1 1 1 1

Gutter Configuralion (1 =roll, 2=vertical): 2 2 2 2 2 2 2 2

Inlet description: None None P-1569 P-1569 None None P-I569 P-1569

Grale width: 0 0 0 0 0 0 0 0

Grale lenglh: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pavement cross-slope (Sx): 0.026 0.026 0.026 0.026 0.023 0.023 0.023 0.023

Widlh of gutter from nowline (ft): 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42

Gutter depression from horizontai (ft): 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083

Gutter cross-slope Sw: (S'w=Sw-Sx) 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Half Streel Width allnlel (ft): 20.0 20.0 20.0 20.0 22.0 22.0 22.0 22.0
Flooded Width from flowline (ft): before Inlet 19.2 18.0 18,0 11.5 27.3 20.1 20.1 11.4

Depth at nowline (ft): before inlel 0.55 0.52 0.52 0.35 0.66 0.50 0.50 0.31
Waler cross-area (sq.ft): before inlel 4.86 4.28 4.28 1.77 8.39 4.60 4.60 1.50
Velocity V for lotal discharge (Ips): before inlet 2.68 2.57 2.57 1.93 2.38 1.96 1.96 1.37

Ratio of gutter depression now to lotal 0 (Eod): 19.7% 21.0% 21.0% 32.4% 14.1% 19.2% 19.2% 33.6%
Equivalenl cross-slope (Se): 0.033 0.033 0.033 0.037 0.028 0.029 0.029 0.035

GRATE INLETS ON-GRADE:
Ralio of grate frontal now 10 IotaI now: - - - - - - - -
Inlel frontal now in cis (Ow): - - - - - - - -
Va for effeclive lenglh (P-I-7/8. Chart 7 HEC 12): - - - - - - - -
Fraclion of frontal now inlercepted (RI): - - - - - - - -
Side now in cfs (Os): - - - - - - - -
Effeclive grale iength w/clogging: - - - - - - - -
Fraction of side flow interception (Rs): - - - - - - - -
Grate Efficiency (E): -- - -- - - - - -
Total flow Intercepted (cfs): - - - - - - - -
Grate flow-by (cis): - I

SLOTIED DRAINS AND SIDE-oPENING INLETS ON-GRADE:

Length required for total interception (tt): w/clogging - - 28.1 16.2 - - 23.9 11.6
Length of inlet provided L (ft): 20 20 20 20

Interception for lenglh L (cis): - - 7.6 3.4 - - 7.0 2.0
Efficiencv for lenalh L: - - 68.8% 100.0% - - 77.3% 100.0%
Slotted drain or side opening flow-by lcfs): - I I 3.41 0.01 I 2.01 0.0

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir now al sag (ft):
Capacity of grale In a sag (3o$lded weir): I I I I I I
Capacity of grale in a sag (4-sided weir): - - - - - - - -
Length provided of cur1>-opening inlet at sag:

Gapacity of cur1>-opening inlei in a sag (weir): - - - - - - - -
Length of Ihe vertical curve (n x 100):
approach grade #1 (%):
approach grade #2 (%):

ABS (algebraic diff. in approach grades) (%): - - - - - - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - - - - -
Flanking Inlets maximum distance (tt): - - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of now al cenler of median (ft): - - - - - - - -
Flooded width in Ihe median (ft): - - - - - - - -
Waler velocitv in Ihe median (Ips): - - - - - - - -
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FCDMC / HEC-12
Osborn Outfall
Pavement Drainage
JOB: MAG Roll Curb- 6" in macro

Street or Intersection' Earll and Miller
Return Period 10 10 10 10

HYDROLOGY COMPUTATION: Check Full10-yr Design Storrm
Intersection Ouadrant NW NW NE NE
Computation Inlet No. 1 Inlet NO.2 Inlet No. 1 Inlet NO.2

Design Design Design Design

Structure location or station 1ft): 146+10,110' Lt 146+10.60' Lt 146+60, 130' Lt 146+60, 70' Lt
Contributing watershed area (acres):
Composite Runoff Coefficient ·C": HEC-l Bypass still HEC-1 Bypass still
Precipitation intensity (lnthr): proportional significant. proportional significant.
Time of Concentration Calculations: flow=53 cfs Add 2nd inlet flow=30 cfs Add 2nd inlet

Length of longest flow path (miles)
Slope of flow path (fVmile)

Roughness Coefficient- See Table 3.1, FCDMC Manual
Kb Parameter
Kb Parameter Spread sheet
Time of Concentration (hrs) limitations allow
Subarea discharge 0 (efs): max flow = 25cfs
Previous by-pass flow (efs): 12.3 11.6
Discharge added by operator.
Total dIscharge a (cfs): 25.0 12.3 25.0 11_6

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016

Longitudinal slope S (fVft): 0.0036 0.0036 0.0022 0.0022

Inlet type (1 =grate. 2=side opening or siotted): 2 2 2 2
Longitudinal profile (1 =on-grade, 2=sag): 1 1 1 1

Gutter Configuration (1 =roll, 2=vertical): 2 2 2 2
Inlet description: P-1569 P-1569 P-1569 P-1569
Grate width: 0 0 0 0

Grate length: 0.0 0.0 0.0 0.0
Pavement cross-slope (Sx): 0.026 0.026 0.023 0.023
Width of gutter from flowline (ft): 1.42 1.42 1.42 1.42

Gutter depression from horizontal (ft): 0.063 0.063 0.063 0.063

Gutter cross-slope Sw: (Sw--5w-Sx) 0.056 0.058 0_056 0_056
Half Street Width at Inlet (ft): 20.0 20.0 22.0 22.0
Flooded Width ITom flowline (ft): before Inlet 24.6 18.8 29_7 22.2

Depth at flowline (ft): before inlet 0.69 0.54 0.72 0.55
Water cross-area (sq.ft): before inlet 7.94 4.65 9.93 5.56
Velocity V for total discharge (fps): before inlet 3.15 2.64 2.52 2.08
Ratio of guller depression flow to total 0 (Eod): 15.5% 20.2% 13.0% 17.4%
Equivalent cross-slope (Se): 0.031 0.033 0.027 0.029

GRATE INLETS ON-GRADE:

Ralio of grate frontal flow to total flow: - - - -
Inlet lrontal flow in cfs (Ow): - - - -
Vo for effective length (P-1-716. Chart 7 HEC 12): - - - -
Fraction of frontal fiow intercepted (RI): - - - -
Side flow in cfs (Os): - - - -
Effective grate length w/clogging: - - - -
Fraction of side flow interception (Rs): - - - -
Grate Efficiency (E): - -- - -
Total flow Intercepted (cis): - - - -
Grate flow-by (cis):

SLOTIED DRAINS AND SIDE.QPENING INLETS ON-GRADE:

Length required for total Interception (ft): w/clogging 41.1 29.6 38.5 26.9
Length of Inlet provided L (ft): 20 20 20 20

Interception for length L (efs): 12.7 6.1 13.4 6.2
Efficiency for lenath L: 50.9% 66.2% 53.7% 71.1%
Siolled drain or side opening flow-by (cis): 12.31 4.11 11.61 3.3

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:

Head available for weir fiow at sag (ft):
Capacity at grate In a sag (3-slded weir): - I - I - I - I
Capacity of grate in a sag (4-slded weir): - - - -
Length provided of curb-opening inlet at sag:

Capacity of curb-opening inlet in a sag (weir): - - - -
Length of the vertical curve (ft x 100):

approach grade #1 (%j:

approach grade #2 (%):

ABS (algebraic diff. in approach grades) (%): - - - -
K = Min(LclA,167) (Table 5. HEC-12): - - - -
Flanking inlets maximum distance (tt): - - - -

TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at cenler of median (It): - - - -
Flooded width In the median (ft): - - - -
Water velocllv in the median (Ips): - - - -

I
Design by: Alan Humphrey
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INLET CALCULATIONS

Proportional Mapping for
Lateral Design
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StormCad Models
Description List

1. Finaldn.stm- Final model of storm drain from Paiute Park to Indian Bend Wash. Various
inlets are included in the model to spot check HGL at inlets. Flows at major intersections are
set to peak flow calculated by HEC-1 models at that node. Includes 44 cfs discharge from
Paiute Park as calculated by HEC-1, although actual flow from Paiute Park anticipated to be
zero at time of peak flow in storm drain. Hydraulic grade line shown on plans between Paiute
Park and Osborn Road based on this model.

2. IBW10yr.stm- Check of storm drain performance with simultaneous 10-year peak flows in
Indian Bend Wash and pipe below Paiute Park. Hydraulic grade line at wash set at 1230.62.

3. Paiute.stm- Check of pipe from Paiute Park at peak stage in storm drain. Based on zero
outflow from Paiute Park at time of peak flow in pipe. See HEC-1 model PBOsb2.dat for
flows. Electronic copy provided. Paper printout not included in report. Flows adjusted at
downstream nodes.

4. Finalup.stm- Final model of storm drain from Marriott Brighton Gardens to Paiute Park.
Various inlets are included in the model to spot check HGL at inlets. Flows at major
intersections are set to peak flow calculated by HEC-1 models at that node.

5. 64thchk.stm- check of storm drain in 64th Street during peak stage in Paiute Park. Flows in
pipe taken from HEC-1 model at time of peak stage (t=3.83, stage= 1251.0+ 1=1252.0). 1
foot added to peak stage to account for restriction at park outlet.

6. Navajo.stm- Design model for lateral at Navajo Trail. Flows taken from HEC-1 model at time
of peak in lateral.

7. Pinto.stm- Design model for lateral at Pinto Lane. Flows taken from HEC-1 model at time of
peak in lateral.

8. 68thlat.stm- Design model for lateral at 68th Street. Flows taken from HEC-1 model at time of
peak in lateral.

9. Supai.stm- Design model for lateral at Supai Way. Flows taken from HEC-1 model at time of
peak in lateral.

10. 70th.stm- Design model for lateral at 70th Street. Flows taken from HEC-1 model at time of
peak in lateral.

11. Civic.stm- Design model for lateral at Civic Center Boulevard. Flows taken from HEC-1
model at time of peak in lateral.

12. 75th.stm- Design model for lateral at 75th Street. Flows taken from HEC-1 model at time of
peak in lateral.

13. MiI160.stm- Design model for lateral at Miller Road. Includes 60" check valve in lateral.
Flows taken from HEC-1 model at time of peak in lateral.

14. Park###.stm- various models used in the time dependant analysis of the outflow from Paiute
Park. The numbers indicate the time at which the flows were analyzed.

Note: The background shown in the printed schematic sheets is generated by
AutoCad files (*.dfx) included with the electronic files. The path will have to
be reset in Storm Cad (under Options\Drawing Options) to see the background
in the electronic file.
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Osborn Outfall, Paiute Park to IBW

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ft/s) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-98 Paiute Outlet PI 60+67 54 inch 50.00 44.00 2.77 1,257.00 1,257.37 1,245.32 1,257.50 1,257.35 1,245.10

P-99 PI 60+67 PI 61+29 54 inch 61.00 44.00 2.77 1,257.50 1,257.30 1,245.10 1,257.50 1,257.28 1,244.84

P-100 PI 61+29 MH 63+40 54 inch 211.00 44.00 2.77 1,257.50 1,257.23 1,244.84 1,257.80 1,257.14 1,243.92

P-101 MH 63+40 MH 66+80 54 inch 340.00 44.00 2.77 1,257.80 1,257.13 1,243.92 1,259.50 1,256.99 1,242.53

P-102 MH 66+80 I NAVAJO 54 inch 241.00 44.00 2.77 1,259.50 1,256.97 1,242.53 1,260.00 1,256.87 1,241.55

P-103 I NAVAJO MH 71+80 60 inch 259.00 103.00 5.25 1,260.00 1,255.56 1,241.05 1,259.90 1,255.22 1,240.00

P-104 MH 71+80 I PINTO (72+43) 60 inch 63.00 137.00 6.98 1,259.90 1,255.18 1,240.00 1,259.70 1,255.03 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 137.00 6.98 1,259.70 1,254.45 1,239.77 1,256.00 1,252.29 1,236.43

P-107 182+05 J 81 +82 18 inch 32.00 6.00 5.11 1,255.93 1,252.55 1,251.60 1,256.10 1,252.25 1,238.48

P-106 MH 81+60 J 81 +82 78 inch 22.00 137.00 4.13 1,256.00 1,252.26 1,234.93 1,256.10 1,252.25 1,234.83

P-108 J 81 +82 I 68TH (82+63) 78 inch 81.00 143.00 4.31 1,256.10 1,252.20 1,234.83 1,256.00 1,252.15 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 243.00 7.32 1,256.00 1,251.25 1,234.45 1,253.00 1,250.48 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 243.00 7.32 1,253.00 1,250.03 1,232.48 1,253.00 1,249.94 1,232.25

P-111 PI 87+30 J 88+87 78 inch 155.00 243.00 7.32 1,253.00 1,249.61 1,232.25 1,253.00 1,249.32 1,231.51

P-112 188+87 J 88+87 18 inch 38.00 6.00 3.40 1,253.24 1,249.43 1,246.74 1,253.00 1,249.32 1,236.49

P-113 J 88+87 J 93+01 (SUPAI) 78 inch 415.00 249.00 7.50 1,253.00 1,249.24 1,231.51 1,252.00 1,248.45 1,229.58

P-114 193+01 J 93+01 (SUPAI) 12 inch 63.00 3.00 3.52 1,251.79 1,248.75 1,235.75 1,252.00 1,248.45 1,231.54

P-115 J 93+01 (SUPAI) MH 95+10 78 inch 209.00 285.00 8.59 1,252.00 1,247.75 1,229.58 1,251.40 1,247.22 1,228.59

P-116 I 95+10 MH 95+10 18 inch 40.00 4.00 4.41 1,250.65 1,248.07 1,247.30 1,251.40 1,247.22 1,229.90

P-117 MH 95+10 195+72 (70th) 90 inch 62.00 289.00 6.54 1,251.40 1,247.22 1,227.64 1,251.35 1,247.14 1,227.55
P-118 195+72 (70th) MH 101+90 90 inch 625.00 342.00 7.74 1,251.35 1,246.45 1,227.55 1,247.53 1,245.40 1,226.62
P-119 1101+70 MH 101+90 18 inch 39.00 6.00 3.40 1,247.51 1,245.51 1,243.18 1,247.53 1,245.40 1,232.47
P-120 MH 101+90 J-104+56 90 inch 261.00 348.00 7.88 1,247.53 1,244.17 1,226.62 1,246.96 1,243.71 1,226.23
P-121 1104+56 J-104+56 18 inch 10.00 8.00 4.53 1,247.37 1,243.76 1,241.04 1,246.96 1,243.71 1,232.68
P-123 1106+36 J 106+36 18 inch 10.00 5.00 2.83 1,246.64 1,243.29 1,240.31 1,246.72 1,243.27 1,232.68
P-122 J-104+56 J 106+36 90 inch 192.00 356.00 8.06 1,246.96 1,243.62 1,226.23 1,246.72 1,243.27 1,225.94
P-124 J 106+36 J 107+92 90 inch 148.00 361.00 8.17 1,246.72 1,243.16 1,225.94 1,245.96 1,242.88 1,225.72
P-124A I 108+08 J 107+92 18 inch 11.00 5.00 2.83 1,245.71 1,242.90 1,241.38 1,245.96 1,242.88 1,232.25

P-125 J 107+92 J 110+50 90 inch 252.00 366.00 8.28 1,245.96 1,242.82 1,225.72 1,244.80 1,242.33 1,225.27

P-126 J 110+50 1115+32 90 inch 484.00 366.00 8.28 1,244.80 1,242.28 1,225.32 1,242.63 1,241.34 1,224.60

P-127 I 115+32 J 118+50 90 inch 318.00 392.00 8.87 1,242.63 1,239.58 1,224.60 1,241.81 1,238.88 1,224.13

P-128 1118+50 J 118+50 18 inch 36.00 5.00 2.83 1,241.11 1,238.95 1,234.78 1,241.81 1,238.88 1,229.96

P-130 1121+35 J 121+40 18 inch 37.00 3.00 1.70 1,241.15 1,237.85 1,234.82 1,241.02 1,237.83 1,229.52
P-129 J 118+50 J 121+40 90 inch 290.00 406.00 9.19 1,241.81 1,238.64 1,224.13 1,241.02 1,237.83 1,223.69
P-131 J 121+40 J 123+00 10x4tt 158.00 411.00 10.28 1,241.02 1,237.63 1,223.69 1,240.37 1,236.95 1,223.53
P-131A J 123+00 1128+79 90 inch 582.00 411.00 9.30 1,240.37 1,236.73 1,223.43 1,238.69 1,235.31 1,222.85
P-132 1128+79 MH 133+00 90 inch 420.00 411.00 9.30 1,238.69 1,235.11 1,222.85 1,237.38 1,234.08 1,222.43
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Osborn Outfall, Paiute Park to IBW

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(tt) (ft) (tt) (ft)

P-134 MH 133+00 I 134+56 (CIVIC) 90 inch 156.00 411.00 9.30 1,237.38 1,234.02 1,222.43 1,236.00 1,233.63 1,222.27

P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 447.00 10.12 1,236.00 1,233.26 1,222.27 1,235.65 1,232.98 1,222.17

P-136A 1141+10 J 141+10 24 inch 62.00 18.00 5.73 1,233.25 1,231.98 1,229.92 1,233.34 1,231.64 1,224.14

P-136 MH 135+54 J 141+10 96 inch 556.00 447.00 8.89 1,235.65 1,232.78 1,222.17 1,233.34 1,231.64 1,221.64

P-137 1141+56 (75th) J 141+56 36 inch 71.00 34.00 4.81 1,233.35 1,231.57 1,225.26 1,233.12 1,231.41 1,222.34

P-136B J 141+10 J 141+56 96 inch 45.00 465.00 9.25 1,233.34 1,231.51 1,221.64 1,233.12 1,231.41 1,221.59

P-138A I 144+00 24" CV1 24 inch 39.00 4.00 1.27 1,232.40 1,231.70 1,228.90 1,232.40 1,231.69 1,224.82

P-138 J 141+56 J 144+00 10x6ft 246.00 499.00 8.32 1,233.12 1,230.91 1,221.59 1,232.40 1,230.43 1,221.36

P-138B 24" CV1 J 144+00 24 inch 10.00 4.00 1.27 1,232.40 1,230.44 1,224.82 1,232.40 1,230.43 1,223.47

P-138D I 146+32 24" CV2 24 inch 40.00 6.00 1.91 1,231.61 1,231.21 1,227.11 1,232.11 1,231.18 1,224.00

P-138G I 147+77 24" CV3 24 inch 42.00 5.00 1.59 1,231.31 1,230.80 1,223.87 1,231.31 1,230.79 1,222.26

P-138C J 144+00 J 146+32 10x6ft 231.00 503.00 8.38 1,232.40 1,230.38 1,221.36 1,231.60 1,229.93 1,221.10

P-138E 24" CV2 J 146+32 24 inch 10.00 6.00 1.91 1,232.11 1,229.93 1,224.00 1,231.60 1,229.93 1,223.10

P-138H 24" CV3 MH 147+95 24 inch 10.00 5.00 1.59 1,231.31 1,229.54 1,222.26 1,231.33 1,229.53 1,222.21

P-138F J 146+32 MH 147+95 10x6ft 145.00 509.00 8.48 1,231.60 1,229.88 1,221.10 1,231.33 1,229.53 1,220.94

P-139 MH 147+95 1148+49 (MILLER) 10x6ft 77.00 514.00 8.57 1,231.33 1,229.47 1,220.96 1,231.34 1,229.31 1,220.82

P-140 I 148+49 (MILLER) PI 148+67 10x6tt 15.00 556.00 9.27 1,231.34 1,228.57 1,220.82 1,231.00 1,228.54 1,220.79

P-141 PI 148+67 PI 149+36 10x6ft 68.00 556.00 9.27 1,231.00 1,228.00 1,220.79 1,231.00 1,227.84 1,220.65

P-142 PI 149+36 IBW 10x6ft 1,325.00 556.00 9.27 1,231.00 1,227.21 1,220.65 1,228.00 1,224.00 1,218.00
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Check- Simultaneous 1O-year Storms

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-98 Paiute Outlet PI 60+67 54 inch 50.00 44.00 2.77 1,257.00 1,258.30 1,245.32 1,257.50 1,258.27 1,245.10

P-99 PI 60+67 PI 61+29 54 inch 61.00 44.00 2.77 1,257.50 1,258.30 1,245.10 1,257.50 1,258.27 1,244.84

P-100 PI 61+29 MH 63+40 54 inch 211.00 44.00 2.77 1,257.50 1,258.36 1,244.84 1,257.80 1,258.27 1,243.92

P-101 MH 63+40 MH 66+80 54 inch 340.00 44.00 2.77 1,257.80 1,258.42 1,243.92 1,259.50 1,258.27 1,242.53

P-102 MH 66+80 I NAVAJO 54 inch 241.00 44.00 2.77 1,259.50 1,258.26 1,242.53 1,260.00 1,258.16 1,241.55

P-103 I NAVAJO MH 71+80 60 inch 259.00 103.00 5.25 1,260.00 1,256.85 1,241.05 1,259.90 1,256.50 1,240.00

P-104 MH 71+80 1PINTO (72+43) 60 inch 63.00 137.00 6.98 1,259.90 1,256.46 1,240.00 1,259.70 1,256.32 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 137.00 6.98 1,259.70 1,255.74 1,239.77 1,256.00 1,253.57 1,236.43

P-106 MH 81+60 J 81 +82 78 inch 22.00 137.00 4.13 1,256.00 1,253.55 1,234.93 1,256.10 1,253.53 1,234.83

P-107 182+05 J 81 +82 18 inch 32.00 6.00 3.40 1,255.93 1,253.62 1,251.60 1,256.10 1,253.53 1,238.48

P-108 J 81+82 I 68TH (82+63) 78 inch 81.00 143.00 4.31 1,256.10 1,253.48 1,234.83 1,256.00 1,253.43 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 243.00 7.32 1,256.00 1,252.53 1,234.45 1,253.00 1,251.77 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 243.00 7.32 1,253.00 1,251.32 1,232.48 1,253.00 1,251.23 1,232.25

P-112 188+87 J 88+87 18 inch 38.00 6.00 3.40 1,253.24 1,250.72 1,246.74 1,253.00 1,250.61 1,236.49

P-111 PI 87+30 J 88+87 78 inch 155.00 243.00 7.32 1,253.00 1,250.89 1,232.25 1,253.00 1,250.61 1,231.51

P-113 J 88+87 J 93+01 (SUPAI) 78 inch 415.00 249.00 7.50 1,253.00 1,250.53 1,231.51 1,252.00 1,249.73 1,229.58

P-114 193+01 J 93+01 (SUPAI) 12 inch 63.00 3.00 3.52 1,251.79 1,250.04 1,235.75 1,252.00 1,249.73 1,231.54

P-116 I 95+10 MH 95+10 18 inch 40.00 4.00 2.57 1,250.65 1,248.53 1,247.30 1,251.40 1,248.51 1,229.90

P-115 J 93+01 (SUPAI) MH 95+10 78 inch 209.00 285.00 8.59 1,252.00 1,249.03 1,229.58 1,251.40 1,248.51 1,228.59

P-117 MH 95+10 195+72 (70th) 90 inch 62.00 289.00 6.54 1,251.40 1,248.51 1,227.64 1,251.35 1,248.43 1,227.55

P-118 195+72 (70th) MH 101+90 90 inch 625.00 342.00 7.74 1,251.35 1,247.74 1,227.55 1,247.53 1,246.69 1,226.62

P-119 1101+70 MH 101+90 18 inch 39.00 6.00 3.40 1,247.51 1,246.79 1,243.18 1,247.53 1,246.69 1,232.47

P-121 1104+56 J-104+56 18 inch 10.00 8.00 4.53 1,247.37 1,245.05 1,241.04 1,246.96 1,245.00 1,232.68

P-120 MH 101+90 J-104+56 90 inch 261.00 348.00 7.88 1,247.53 1,245.46 1,226.62 1,246.96 1,245.00 1,226.23

P-123 I 106+36 J 106+36 18 inch 10.00 5.00 2.83 1,246.64 1,244.58 1,240.31 1,246.72 1,244.56 1,232.68
P-122 J-104+56 J 106+36 90 inch 192.00 356.00 8.06 1,246.96 1,244.91 1,226.23 1,246.72 1,244.56 1,225.94

P-124 J 106+36 J 107+92 90 inch 148.00 361.00 8.17 1,246.72 1,244.45 1,225.94 1,245.96 1,244.17 1,225.72

P-124A 1108+08 J 107+92 18 inch 11.00 5.00 2.83 1,245.71 1,244.19 1,241.38 1,245.96 1,244.17 1,232.25
P-125 J 107+92 J 110+50 90 inch 252.00 366.00 8.28 1,245.96 1,244.11 1,225.72 1,244.80 1,243.62 1,225.27
P-126 J 110+50 1115+32 90 inch 484.00 366.00 8.28 1,244.80 1,243.57 1,225.32 1,242.63 1,242.63 1,224.60
P-127 1115+32 J 118+50 90 inch 318.00 392.00 8.87 1,242.63 1,241.26 1,224.60 1,241.81 1,240.55 1,224.13
P-128 1118+50 J 118+50 18 inch 36.00 5.00 2.83 1,241.11 1,240.62 1,234.78 1,241.81 1,240.55 1,229.96
P-129 J 118+50 J 121+40 90 inch 290.00 406.00 9.19 1,241.81 1,240.31 1,224.13 1,241.02 1,239.50 1,223.69
P-130 1121+35 J 121+40 18 inch 37.00 3.00 1.70 1,241.15 1,239.52 1,234.82 1,241.02 1,239.50 1,229.52
P-131 J 121+40 J 123+00 10x4tt 158.00 411.00 10.28 1,241.02 1,239.30 1,223.69 1,240.37 1,238.62 1,223.53
P-131A J 123+00 1128+79 90 inch 582.00 411.00 9.30 1,240.37 1,238.40 1,223.43 1,238.69 1,236.98 1,222.85
P-132 1128+79 MH 133+00 90 inch 420.00 411.00 9.30 1,238.69 1,236.78 1,222.85 1,237.38 1,235.76 1,222.43
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Check- Simultaneous 10-year Storms

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-134 MH 133+00 I 134+56 (CIVIC) 90 inch 156.00 411.00 9.30 1,237.38 1,235.69 1,222.43 1,236.00 1,235.31 1,222.27

P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 447.00 10.12 1,236.00 1,234.94 1,222.27 1,235.65 1,234.66 1,222.17

P-136 MH 135+54 J 141+10 96 inch 556.00 447.00 8.89 1,235.65 1,234.46 1,222.17 1,233.34 1,233.32 1,221.64

P-136A 1141+10 J 141+10 24 inch 62.00 18.00 5.73 1,233.25 1,233.65 1,229.92 1,233.34 1,233.32 1,224.14

P-137 1141+56 (75th) J 141+56 36 inch 71.00 34.00 4.81 1,233.35 1,233.25 1,225.26 1,233.12 1,233.09 1,222.34

P-136B J 141+10 J 141+56 96 inch 45.00 465.00 925 1,233.34 1,233.19 1,221.64 1,233.12 1,233.09 1,221.59

P-138A 1144+00 24" CV1 24 inch 39.00 4.00 1.27 1,232.40 1,232.41 1,228.90 1,232.40 1,232.40 1,224.82

P-138D 1146+32 24" CV2 24 inch 40.00 6.00 1.91 1,231.61 1,232.13 1,227.11 1,232.11 1,232.11 1,224.00

P-138 J 141+56 J 144+00 10x6ft 246.00 499.00 8.32 1,233.12 1,232.59 1,221.59 1,232.40 1,232.11 1,221.36

P-138B 24" CV1 J 144+00 24 inch 10.00 4.00 1.27 1,232.40 1,232.11 1,224.82 1,232.40 1,232.11 1,223.47

P-138E 24" CV2 J 146+32 24 inch 10.00 6.00 1.91 1,232.11 1,231.61 1,224.00 1,231.60 1,231.60 1,223.10

P-138C J 144+00 J 146+32 10x6ft 231.00 503.00 8.38 1,232.40 1,232.06 1,221.36 1,231.60 1,231.60 1,221.10

P-138G I 147+77 24" CV3 24 inch 42.00 5.00 1.59 1,231.31 1,231.36 1,223.87 1,231.31 1,231.34 1,222.26

P-138F J 146+32 MH 147+95 10 x 6 tt 145.00 509.00 8.48 1,231.60 1,231.69 1,221.10 1,231.33 1,231.34 1,220.94

P-138H 24" CV3 MH 147+95 24 inch 10.00 5.00 1.59 1,231.31 1,231.34 1,222.26 1,231.33 1,231.34 1,222.21
P-139 MH 147+95 1148+49 (MILLER) 10x6ft 77.00 514.00 8.57 1,231.33 1,231.50 1,220.96 1,231.34 1,231.34 1,220.82
P-140 I 148+49 (MILLER) PI 148+67 10 x 6 ft 15.00 556.00 9.27 1,231.34 1,231.04 1,220.82 1,231.00 1,231.00 1,220.79
P-141 PI 148+67 PI 149+36 10 x 6 ft 68.00 556.00 9.27 1,231.00 1,231.16 1,220.79 1,231.00 1,231.00 1,220.65
P-142 PI 149+36 IBW 10 x 6 ft 1,325.00 556.00 9.27 1,231.00 1,233.83 1,220.65 1,228.00 1,230.62 1,218.00
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Check- Pipe Peak, No Paiute Outflow

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-98 Paiute Outlet PI 60+67 54 inch 50.00 5.00 0.31 1,257.00 1,252.72 1,245.32 1,257.50 1,252.72 1,245.10

P-99 PI 60+67 PI 61+29 54 inch 61.00 5.00 0.31 1,257.50 1,252.72 1,245.10 1,257.50 1,252.72 1,244.84

P-100 PI 61+29 MH 63+40 54 inch 211.00 5.00 0.31 1,257.50 1,252.72 1,244.84 1,257.80 1,252.72 1,243.92

P-101 MH 63+40 MH 66+80 54 inch 340.00 5.00 0.31 1,257.80 1,252.72 1,243.92 1,259.50 1,252.72 1,242.53

P-102 MH 66+80 I NAVAJO 54 inch 241.00 5.00 0.31 1,259.50 1,252.72 1,242.53 1,260.00 1,252.71 1,241.55

P-103 I NAVAJO MH 71+80 60 inch 259.00 49.00 2.50 1,260.00 1,251.40 1,241.05 1,259.90 1,251.33 1,240.00

P-104 MH 71+80 I PINTO (72+43) 60 inch 63.00 49.00 2.50 1,259.90 1,251.29 1,240.00 1,259.70 1,251.27 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 99.00 5.04 1,259.70 1,250.69 1,239.77 1,256.00 1,249.56 1,236.43
P-106 MH 81+60 J 81+82 78 inch 22.00 99.00 2.98 1,256.00 1,249.54 1,234.93 1,256.10 1,249.54 1,234.83
P-107 182+05 J 81 +82 18 inch 32.00 6.00 5.11 1,255.93 1,252.55 1,251.60 1,256.10 1,249.54 1,238.48
P-108 J 81+82 I 68TH (82+63) 78 inch 81.00 105.00 3.16 1,256.10 1,249.49 1,234.83 1,256.00 1,249.46 1,234.45
P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 209.00 6.30 1,256.00 1,248.56 1,234.45 1,253.00 1,248.00 1,232.48
P-110 PI 86+80 PI 87+30 78 inch 50.00 209.00 6.30 1,253.00 1,247.55 1,232.48 1,253.00 1,247.48 1,232.25
P-111 PI 87+30 J 88+87 78 inch 155.00 209.00 6.30 1,253.00 1,247.23 1,232.25 1,253.00 1,247.02 1,231.51
P-112 188+87 J 88+87 18 inch 38.00 6.00 5.11 1,253.24 1,247.69 1,246.74 1,253.00 1,247.02 1,236.49
P-113 J 88+87 J 93+01 (SUPAI) 78 inch 415.00 215.00 6.48 1,253.00 1,246.94 1,231.51 1,252.00 1,246.35 1,229.58
P-114 193+01 J 93+01 (SUPAI) 12 inch 63.00 3.00 3.52 1,251.79 1,246.65 1,235.75 1,252.00 1,246.35 1,231.54
P-115 J 93+01 (SUPAI) MH 95+10 78 inch 209.00 243.00 7.32 1,252.00 1,245.65 1,229.58 1,251.40 1,245.26 1,228.59
P-116 195+10 MH 95+10 18 inch 40.00 4.00 4.41 1,250.65 1,248.07 1,247.30 1,251.40 1,245.26 1,229.90
P-117 MH 95+10 195+72 (70th) 90 inch 62.00 247.00 5.59 1,251.40 1,245.26 1,227.64 1,251.35 1,245.21 1,227.55
P-119 1101+70 MH 101+90 18 inch 39.00 6.00 5.11 1,247.51 1,244.13 1,243.18 1,247.53 1,243.65 1,232.47
P-118 195+72 (70th) MH 101+90 90 inch 625.00 311.00 7.04 1,251.35 1,244.52 1,227.55 1,247.53 1,243.65 1,226.62
P-120 MH 101+90 J-104+56 90 inch 261.00 317.00 7.18 1,247.53 1,242.42 1,226.62 1,246.96 1,242.04 1,226.23
P-121 1104+56 J-104+56 18 inch 10.00 8.00 5.78 1,247.37 1,242.14 1,241.04 1,246.96 1,242.04 1,232.68
P-122 J-104+56 J 106+36 90 inch 192.00 325.00 7.36 1,246.96 1,241.95 1,226.23 1,246.72 1,241.65 1,225.94
P-123 1106+36 J 106+36 18 inch 10.00 5.00 2.99 1,246.64 1,241.66 1,240.31 1,246.72 1,241.65 1,232.68
P-124 J 106+36 J 107+92 90 inch 148.00 330.00 7.47 1,246.72 1,241.54 1,225.94 1,245.96 1,241.31 1,225.72
P-124A 1108+08 J 107+92 18 inch 11.00 5.00 4.77 1,245.71 1,242.24 1,241.38 1,245.96 1,241.31 1,232.25
P-125 J 107+92 J 110+50 90 inch 252.00 335.00 7.58 1,245.96 1,241.25 1,225.72 1,244.80 1,240.84 1,225.27
P-126 J 110+50 1115+32 90 inch 484.00 335.00 7.58 1,244.80 1,240.80 1,225.32 1,242.63 1,240.01 1,224.60
P-127 1115+32 J 118+50 90 inch 318.00 365.00 8.26 1,242.63 1,238.25 1,224.60 1,241.81 1,237.64 1,224.13
P-128 I 118+50 J 118+50 18 inch 36.00 5.00 2.83 1,241.11 1,237.71 1,234.78 1,241.81 1,237.64 1,229.96
P-129 J 118+50 J 121+40 90 inch 290.00 370.00 8.38 1,241.81 1,237.40 1,224.13 1,241.02 1,236.73 1,223.69
P-130 I 121+35 J 121+40 18 inch 37.00 3.00 1.70 1,241.15 1,236.75 1,234.82 1,241.02 1,236.73 1,229.52
P-131 J 121+40 J 123+00 10 x 4 tt 158.00 385.00 9.63 1,241.02 1,236.53 1.223.69 1,240.37 1,235.93 1,223.53
P-131A J 123+00 1128+79 90 inch 582.00 385.00 8.71 1,240.37 1,235.71 1,223.43 1,238.69 1,234.47 1,222.85
P-132 1128+79 MH 133+00 90 inch 420.00 385.00 8.71 1,238.69 1,234.27 1,222.85 1,237.38 1,233.37 1,222.43
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Check- Pipe Peak, No Paiute Outflow

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(ft) (ft) (ft) (ft)

P-134 MH 133+00 I 134+56 (CIVIC) 90 inch 156.00 385.00 8.71 1,237.38 1,233.31 1,222.43 1,236.00 1,232.97 1,222.27

P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 418.00 9.46 1,236.00 1,232.60 1,222.27 1,235.65 1,232.36 1,222.17

P-136 MH 135+54 J 141+10 96 inch 556.00 418.00 8.32 1,235.65 1,232.16 1,222.17 1,233.34 1,231.16 1,221.64

P-136A 1141+10 J 141+10 24 inch 62.00 18.00 6.99 1,233.25 1,231.45 1,229.92 1,233.34 1,231.16 1,224.14

P-137 I 141 +56 (75th) J 141+56 36 inch 71.00 34.00 4.81 1,233.35 1,231.10 1,225.26 1,233.12 1,230.94 1,222.34

P-136B J 141+10 J 141+56 96 inch 45.00 436.00 8.67 1,233.34 1,231.03 1,221.64 1,233.12 1,230.94 1,221.59

P-138 J 141+56 1143+98 10 x 6 ft 243.00 470.00 7.83 1,233.12 1,230.44 1,221.59 1,232.42 1,230.02 1,221.33

P-139 1143+98 MH 147+95 10 x 6 ft 397.00 470.00 7.83 1,232.42 1,229.81 1,221.33 1,231.33 1,229.13 1,220.93

P-139A MH 147+95 1148+49 (MILLER) 10x6ft 54.00 475.00 7.92 1,231.33 1,229.08 1,220.93 1,231.34 1,228.98 1,220.89

P-140 1148+49 (MILLER) PI 148+67 10x6ft 18.00 531.00 8.85 1,231.34 1,228.24 1,220.89 1,231.00 1,228.20 1,220.85

P-141 PI 148+67 PI 149+36 10x6ft 71.00 531.00 8.85 1,231.00 1,227.71 1,220.85 1,231.00 1,227.56 1,220.71
P-142 PI 149+36 IBW 10x6ft 1,325.00 531.00 8.85 1,231.00 1,226.93 1,220.71 1,228.00 1,224.00 1,218.00
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Osborn Outfall, Marriott to Paiute Park

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (ft/s) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(ft) (ft) (ft) (ft)

P-1 MARRIOTT MH 10+85 30 inch 85.00 38.00 7.74 1,273.00 1,271.11 1,267.75 1,272.30 1,270.48 1,267.74

P-1C 111+95 J 11 +95 18 inch 84.00 9.00 6.13 1,271.10 1,269.66 1,268.50 1,272.50 1,268.76 1,266.83

P-18 MH 10+85 J 11 +95 36 inch 105.00 38.00 7.56 1,272.30 1,269.26 1,267.25 1,272.50 1,268.76 1,266.05

P-2 J 11+95 MH 13+70 36 inch 178.00 47.00 8.33 1,272.50 1,268.28 1,266.05 1,271.50 1,267.06 1,264.17

P-3 MH 13+70 116+50 42 inch 285.00 47.00 7.62 1,271.50 1,265.81 1,263.67 1,269.00 1,263.50 1,261.71

P-3A 116+50 J 17+91 42 inch 136.00 47.00 7.62 1,269.00 1,263.85 1,261.71 1,267.46 1,263.74 1,260.76

P-4 CB 17+91 J 17+91 18 inch 23.00 3.00 4.02 1,267.46 1,264.19 1,263.53 1,267.46 1,263.74 1,261.87

P-5 J 17+91 MH 18+56 42 inch 68.00 50.00 5.95 1,267.46 1,263.61 1,260.76 1,268.00 1,263.59 1,260.30

P-6 MH 18+56 MH 19+29 48 inch 71.00 50.00 7.39 1,268.00 1,262.42 1,260.30 1,268.10 1,261.35 1,259.11

P-7 MH 19+29 P121+12 36 inch 185.00 50.00 7.07 1,268.10 1,260.46 1,253.94 1,268.20 1,259.42 1,253.76

P-8 P121+12 MH 22+25 36 inch 113.00 50.00 7.07 1,268.20 1,259.38 1,253.76 1,268.80 1,258.75 1,253.64

P-9 MH 22+25 PI 23+46 48 inch 124.00 50.00 3.98 1,268.80 1,258.73 1,253.64 1,268.40 1,258.60 1,253.52

P-10 PI 23+46 MH 25+70 48 inch 225.00 50.00 3.98 1,268.40 1,258.60 1,253.52 1,268.40 1,258.37 1,253.30

P-12 CB 27+47 J 27+47 18 inch 10.00 3.50 4.22 1,267.95 1,265.00 1,264.29 1,268.00 1,258.18 1,256.09

P-11 MH 25+70 J 27+47 48 inch 172.00 50.00 3.98 1,268.40 1,258.35 1,253.30 1,268.00 1,258.18 1,253.12

P-13 J 27+47 PI 28+55 48 inch 108.00 53.50 4.26 1,268.00 1,258.09 1,253.11 1,268.00 1,257.96 1,253.01

P-14 PI 28+55 MH 30+96 48 inch 241.00 53.50 4.26 1,268.00 1,257.94 1,253.01 1,268.10 1,257.66 1,252.77

P-16 CB 34+88 J 34+88 18 inch 25.00 3.50 4.22 1,266.76 1,264.00 1,263.29 1,266.76 1,257.18 1,255.59

P-15 MH 30+96 J 34+88 48 inch 392.00 53.50 4.26 1,268.10 1,257.65 1,252.77 1,266.76 1,257.18 1,252.38

P-17 J 34+88 MH 35+06 48 inch 18.00 57.00 4.54 1,266.76 1,257.08 1,252.38 1,266.90 1,257.06 1,252.36

P-18 MH 35+06 J 35+57 66 inch 29.00 57.00 2.65 1,266.90 1,257.03 1,252.36 1,266.70 1,257.03 1,252.30

P-19 EXEC. VILLAS J 35+57 48 inch 211.00 20.00 5.55 1,266.90 1,261.22 1,259.90 1,266.70 1,257.03 1,253.05

P-20 J 35+57 64TH J 68+05 66 inch 218.00 101.00 5.45 1,266.70 1,256.31 1,252.30 1,266.89 1,256.17 1,251.87

P-21 64TH J 68+05 64TH J 74+05 66 inch 601.00 101.00 6.56 1,266.89 1,255.24 1,251.85 1,259.40 1,254.71 1,250.66

P-24 64TH STREET 64TH J 80+61 30 inch 9.00 37.00 7.54 1,256.77 1,253.91 1,251.00 1,256.77 1,253.85 1,249.50
P-22 64TH J 74+05 64TH J 80+61 6x4ft 658.00 101.00 4.52 1,259.40 1,254.37 1,250.64 1,256.77 1,253.85 1,249.35
P-23 64TH CB 82+38 64TH J 80+61 42 inch 166.00 24.00 2.49 1,255.99 1,253.93 1,249.95 1,256.77 1,253.85 1,249.50
P-25 64TH J 80+61 Paiute 10x4ft 152.00 162.00 6.86 1,256.77 1,251.69 1,249.33 1,256.50 1,251.20 1,249.12
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64th Street Check- Paiute Peak

Pipe Upstream Downstream Section Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (cfs) (fUs) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-1 MARRIOTT MH 10+85 30 inch 40.00 8.15 1,273.00 1,271.28 1,267.75 1,272.30 1,270.59 1,267.74

P-1C 111+95 J 11 +95 18 inch 2.00 3.55 1,271.10 1,269.03 1,268.50 1,272.50 1,268.64 1,266.83

P-1B MH 10+85 J 11+95 36 inch 40.00 7.73 1,272.30 1,269.31 1,267.25 1,272.50 1,268.64 1,266.05

P-2 J 11+95 MH 13+70 36 inch 42.00 7.90 1,272.50 1,268.16 1,266.05 1,271.50 1,266.83 1,264.17

P-3 MH 13+70 116+50 42 inch 42.00 7.31 1,271.50 1,265.69 1,263.67 1,269.00 1,263.39 1,261.71

P-4 CB 17+91 J 17+91 18 inch 3.00 4.02 1,267.46 1,264.19 1,263.53 1,267.46 1,263.50 1,261.87

P-3A 116+50 J 17+91 42 inch 42.00 7.31 1,269.00 1,263.73 1,261.71 1,267.46 1,263.50 1,260.76

P-5 J 17+91 MH 18+56 42 inch 45.00 5.84 1,267.46 1,263.37 1,260.76 1,268.00 1,263.40 1,260.30

P-6 MH 18+56 MH 19+29 48 inch 45.00 7.13 1,268.00 1,262.31 1,260.30 1,268.10 1,260.53 1,259.11

P-7 MH 19+29 P121+12 36 inch 45.00 6.37 1,268.10 1,259.34 1,253.94 1,268.20 1,258.50 1,253.76

P-8 P121+12 MH 22+25 36 inch 45.00 6.37 1,268.20 1,258.47 1,253.76 1,268.80 1,257.96 1,253.64

P-9 MH 22+25 PI 23+46 48 inch 45.00 3.58 1,268.80 1,257.94 1,253.64 1,268.40 1,257.83 1,253.52

P-10 PI 23+46 MH 25+70 48 inch 45.00 3.58 1,268.40 1,257.83 1,253.52 1,268.40 1,257.65 1,253.30

P-12 CB27+47 J 27+47 18 inch 3.50 4.22 1,267.95 1,265.00 1,264.29 1,268.00 1,257.49 1,256.09

P-11 MH 25+70 J 27+47 48 inch 45.00 3.58 1,268.40 1,257.64 1,253.30 1,268.00 1,257.49 1,253.12

P-13 J 27+47 PI 28+55 48 inch 48.50 3.86 1,268.00 1,257.40 1,253.11 1,268.00 1,257.30 1,253.01

P-14 PI 28+55 MH 30+96 48 inch 48.50 3.86 1,268.00 1,257.29 1,253.01 1,268.10 1,257.05 1,252.77

P-15 MH 30+96 J 34+88 48 inch 48.50 3.86 1,268.10 1,257.04 1,252.77 1,266.76 1,256.66 1,252.38

P-16 CB 34+88 J 34+88 18 inch 3.50 4.22 1,266.76 1,264.00 1,263.29 1,266.76 1,256.66 1,255.59

P-17 J 34+88 MH 35+06 48 inch 52.00 4.14 1,266.76 1,256.56 1,252.38 1,266.90 1,256.54 1,252.36

P-19 EXEC. VILLAS J 35+34 48 inch 20.00 5.55 1,266.90 1,261.22 1,259.90 1,266.70 1,256.51 1,253.05

P-18 MH 35+06 J 35+34 66 inch 52.00 2.70 1,266.90 1,256.51 1,252.36 1,266.70 1,256.51 1,252.30

P-20 J 35+34 64TH J 68+05 66 inch 72.00 4.53 1,266.70 1,255.79 1,252.30 1,266.89 1,255.71 1,251.87

P-21 64TH J 68+05 64TH J 74+05 66 inch 72.00 4.69 1,266.89 1,255.24 1,251.85 1,259.40 1,255.04 1,250.66
P-24 64TH STREET 64TH J 80+61 30 inch 37.00 7.54 1,256.77 1,254.29 1,251.00 1,256.77 1,254.23 1,249.50
P-22 64TH J 74+05 64TH J 80+61 6x4tt 96.00 4.00 1,259.40 1,254.77 1,250.64 1,256.77 1,254.23 1,249.35

P-23 64TH CB 82+38 64TH J 80+61 42 inch 3.00 0.31 1,255.99 1,254.23 1,249.95 1,256.77 1,254.23 1,249.50

P-25 64TH J 80+61 Paiute 10x4ft 136.00 4.96 1,256.77 1,252.07 1,249.33 1,256.50 1,252.00 1,249.12
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Navajo Lateral

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-2 Inlet No.6 J 47' LT 18 inch 7.00 5.00 2.83 1,259.37 1,257.60 1,256.00 1,259.60 1,257.58 1,244.74

P-1 J 47' LT Outlet 36 inch 44.00 49.00 6.93 1,259.60 1,257.11 1,242.39 1,259.40 1,256.91 1,242.35
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Pinto Lateral

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-2 Inlet NO.9 J 34' LT 18 inch 27.00 4.00 4.41 1,259.03 1,255.47 1,254.70 1,259.30 1,255.43 1,245.89

P-1 J 34' LT Outlet 36 inch 31.00 49.00 6.93 1,259.30 1,255.20 1,244.70 1,259.10 1,255.06 1,241.09

1:\projects\11119\drng\stormcad models\pinto.stm Parsons Brinckerhoff
01/19/00 10:48:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Parsons Brinckerhoff
StormCAD v1.5 [158]

Page 1 of 1



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

N
CX)

Osborn Outfall
68th Street Lateral

P-2 Inlet No. 13

P-1

Outlet

1:\projects\11119\drng\stormcad models\68thlat.stm Parsons Brinckerhoff
01/19/00 10:57:02 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Parsons Brinckerhoff
StormCAD v1.5 [158]

Page 1 of 1



- - - - - - - - - - - - - - - - - - -
68th Street Lateral

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(ft) (ft) (ft) (ft)

P-2 Inlet No. 13 J 68' LT 18 inch 10.00 4.00 2.26 1,255.65 1,252.92 1,250.32 1,255.65 1,252.90 1,243.80

P-1 J 68' LT Outlet 42 inch 65.00 88.00 9.15 1,255.65 1,252.60 1,241.63 1,254.30 1,252.18 1,236.18
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Supai Lateral

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(ft) (ft) (ft) (tt)

P-2 Inlet No. 18 J 63' LT 18 inch 11.00 2.00 1.13 1,252.17 1,248.85 1,247.17 1,252.45 1,248.84 1,237.67

P-1 J 63' LT Outlet 36 inch 60.00 43.00 6.08 1,252.45 1,248.69 1,235.74 1,251.75 1,248.48 1,231.54
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70th Street Lateral

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (fUs) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-2 Inlet No. 20 J61'LT 18 inch 34.00 7.00 3.96 1,251.19 1,248.18 1,244.86 1,251.40 1,248.05 1,243.84

P-1 J 61' LT Outlet 36 inch 57.00 71.00 10.04 1,251.40 1,247.73 1,242.70 1,250.80 1,247.18 1,230.28
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Civic Center Lateral

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-2 Inlet No. 45 J 97' LT 18 inch 47.00 5.00 2.83 1,236.13 1,234.86 1,232.80 1,236.50 1,234.76 1,232.01

P-1 J 97' LT Outlet 30 inch 93.00 34.00 6.93 1,236.50 1,234.21 1,231.40 1,236.40 1,233.67 1,225.36
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75th Street lateral

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ft/s) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-2 Inlet No. 53 J- 71' LT 18 inch 37.00 3.00 1.70 1,233.35 1,232.28 1,230.02 1,233.90 1,232.25 1,226.96

P-1 J- 71' LT Outlet 36 inch 67.00 56.00 7.92 1,233.90 1,231.85 1,225.26 1,232.80 1,231.45 1,222.34
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Miller Lateral, 60" Tide Flex Valve

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-3 Inlet No. 61 J 69' Lt 18 inch 5.00 2.00 1.13 1,230.97 1,230.88 1,226.64 1,231.21 1,230.88 1,224.78
P-2 J 69' Lt Tide Flex Vault 42 inch 55.00 35.00 3.64 1,231.21 1,230.85 1,222.80 1,231.00 1,230.79 1,222.05

P-1 Tide Flex Vault Outlet 12x6tt 14.00 35.00 0.49 1,231.00 1,229.33 1,220.99 1,231.00 1,229.33 1,220.89
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Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream

Node Node Size (tt) (cfs) (fUs) Ground HGL Invert Ground HGL Invert
Elevation (tt) Elevation Elevation (tt) Elevation

(tt) (tt) (tt) (tt)

P-100 Paiute Outlet PI 61+40 54 inch 140.00 26.00 5.83 1,257.00 1,246.78 1,245.32 1,257.00 1,246.63 1,244.75

P-101 PI 61+40 MH 66+80 54 inch 539.00 26.00 5.83 1,257.00 1,246.21 1,244.75 1,259.50 1,244.04 1,242.53

P-102 MH 66+80 J-48 54 inch 264.00 26.00 5.83 1,259.50 1,243.99 1,242.53 1,260.00 1,243.26 1,241.52

P-103 J-48 J-49 54 inch 268.00 26.00 4.80 1,260.00 1,243.20 1,241.52 1,259.90 1,243.26 1,240.50

P-104 J-49 I PINTO (72+43) 60 inch 63.00 26.00 1.94 1,259.90 1,243.22 1,240.00 1,259.70 1,243.22 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 101.00 8.69 1,259.70 1,242.63 1,239.77 1,256.00 1,239.94 1,236.43

P-106 MH 81+60 J 81+82 78 inch 22.00 101.00 3.69 1,256.00 1,239.92 1,234.93 1,256.10 1,239.92 1,234.83

P-107 181+82 J 81+82 18 inch 8.00 0.00 0.00 1,256.10 1,251.10 1,251.10 1,256.10 1,250.10 1,250.10

P-108 J 81+82 I 68TH (82+63) 78 inch 81.00 101.00 3.64 1,256.10 1,239.89 1,234.83 1,256.00 1,239.89 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 166.00 6.74 1,256.00 1,238.97 1,234.45 1,253.00 1,238.92 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 166.00 5.19 1,253.00 1,238.47 1,232.48 1,253.00 1,238.45 1,232.25

P-111 PI 87+30 J-50 78 inch 68.00 166.00 5.17 1,253.00 1,238.28 1,232.25 1,253.00 1,238.25 1,231.93

P-112 187+98 J-50 18 inch 40.00 0.00 0.00 1,253.54 1,248.53 1,248.53 1,253.00 1,247.53 1,247.53

P-114 192+57 J-62 12 inch 40.00 0.00 0.00 1,251.79 1,246.79 1,246.79 1,252.00 1,245.79 1,245.79

P-113 J-50 J-62 78 inch 459.00 166.00 5.06 1,253.00 1,238.20 1,231.93 1,252.00 1,237.82 1,229.60
P-116 195+10 MH 95+10 18 inch 40.00 0.00 0.00 1,251.80 1,246.50 1,246.50 1,251.40 1,245.00 1,245.00
P-115 J-62 MH 95+10 78 inch 253.00 166.00 5.00 1,252.00 1,237.14 1,229.60 1,251.40 1,236.93 1,228.59
P-117 MH 95+10 195+72 (70th) 90 inch 62.00 166.00 3.76 1,251.40 1,236.93 1,227.64 1,251.35 1,236.90 1,227.55
P-118 195+72 (70th) 1-71ST ST 90 inch 624.00 243.00 5.50 1,251.35 1,236.49 1,227.55 1,247.53 1,235.96 1,226.62
P-119 1101+70 1-71ST ST 18 inch 47.00 0.00 0.00 1,247.85 1,242.85 1,242.85 1,247.53 1,241.85 1,241.85
P-120 1-71STST J-104+53 90 inch 261.00 243.00 5.50 1,247.53 1,234.53 1,226.62 1,246.96 1,234.31 1,226.23
P-121 I 104+53 J-104+53 18 inch 10.00 0.00 0.00 1,246.96 1,241.96 1,241.96 1,246.96 1,240.96 1,240.96
P-123 I 106+45 J 106+45 18 inch 10.00 0.00 0.00 1,246.72 1,241.72 1,241.72 1,246.72 1,240.72 1,240.72
P-122 J-104+53 J 106+45 90 inch 192.00 243.00 5.50 1,246.96 1,234.16 1,226.23 1,246.72 1,233.99 1,225.94
P-124 J 106+45 J-51 90 inch 148.00 243.00 5.50 1,246.72 1,233.84 1,225.94 1,245.96 1,233.72 1,225.72
P-124A I 107+92 J-51 18 inch 11.00 0.00 0.00 1,245.96 1,240.96 1,240.96 1,245.96 1,239.96 1,239.96
P-125 J-51 J 110+50 90 inch 252.00 243.00 5.50 1,245.96 . 1,233.67 1,225.72 1,244.80 1,233.45 1,225.27
P-126 J 110+50 J-52 90 inch 484.00 243.00 5.50 1,244.80 1,233.43 1,225.32 1,242.63 1,233.01 1,224.60
P-128 I 118+50 J-53 18 inch 36.00 0.00 0.00 1,241.89 1,236.89 1,236.89 1,241.81 1,235.89 1,235.89
P-127 J-52 J-53 90 inch 318.00 243.00 6.27 1,242.63 1,230.74 1,224.60 1,241.81 1,230.52 1,224.13
P-129 J-53 I-Scottsdale 90 inch 290.00 243.00 6.20 1,241.81 1,230.35 1,224.13 1,241.02 1,230.11 1,223.69
P-130 1121+40 I-Scottsdale 18 inch 43.00 0.00 0.00 1,241.02 1,236.02 1,236.02 1,241.02 1,231.02 1,231.02
P-131 I-Scottsdale J 123+00 10 x 4 tt 158.00 243.00 6.08 1,241.02 1,229.94 1,223.69 1,240.37 1,229.70 1,223.53
P-131A J 123+00 J-55 90 inch 581.00 243.00 6.34 1,240.37 1,229.50 1,223.43 1,238.69 1,229.02 1,222.85
P-132 J-55 J-56 90 inch 421.00 243.00 6.50 1,238.69 1,228.77 1,222.85 1,237.38 1,228.39 1,222.43
P-134 J-56 I 134+56 (CIVIC) 90 inch 156.00 243.00 6.48 1,237.38 1,228.36 1,222.43 1,236.00 1,228.22 1,222.27
P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 243.00 6.55 1,236.00 1,228.14 1,222.27 1,235.65 1,228.06 1,222.17
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Time 306

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (fUs) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-136 MH 135+54 J-58 96 inch 576.00 243.00 6.59 1,235.65 1,227.68 1,222.17 1,233.12 1,227.19 1,221.60

P-137 J-57 J-58 36 inch 61.00 0.00 0.00 1,233.07 1,228.07 1,228.07 1,233.12 1,227.19 1,227.07

P-138 J-58 J-59 10x6tt 268.00 243.00 4.85 1,233.12 1,226.61 1,221.60 1,232.42 1,226.52 1,221.33

P-139 J-59 J-60 10x6tt 397.00 243.00 4.74 1,232.42 1,226.46 1,221.33 1,231.33 1,226.33 1,220.93

P-139A J-60 1148+49 (MILLER) 10 x 6 tt 54.00 243.00 4.51 1,231.33 1,226.32 1,220.93 1,231.34 1,226.30 1,220.89

P-140 1148+49 (MILLER) PI 148+67 10 x 6 tt 18.00 289.00 6.32 1,231.34 1,225.46 1,220.89 1,231.00 1,225.45 1,220.85

P-141 PI 148+67 PI 149+36 10x6tt 69.00 289.00 6.68 1,231.00 1,225.18 1,220.85 1,231.00 1,225.15 1,220.71

P-142 PI 149+36 IBW 10x6tt 1,326.00 289.00 7.59 1,231.00 1,224.52 1,220.71 1,228.00 1,224.00 1,218.00
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Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream

Node Node Size (ft) (cfs) (ftls) Ground HGL Invert Ground HGL Invert
Elevation (ft) Elevation Elevation (ft) Elevation

(ft) (ft) (ft) (ft)

P-100 Paiute Outlet PI 61+40 54 inch 140.00 33.00 5.85 1,257.00 1,247.05 1,245.32 1,257.00 1,247.18 1,244.75

P-101 PI 61+40 MH 66+80 54 inch 539.00 33.00 4.26 1,257.00 1,246.96 1,244.75 1,259.50 1,246.95 1,242.53

P-102 MH 66+80 J-48 54 inch 264.00 33.00 2.08 1,259.50 1,246.94 1,242.53 1,260.00 1,246.88 1,241.52

P-103 J-48 J-49 54 inch 268.00 33.00 2.07 1,260.00 1,246.82 1,241.52 1,259.90 1,246.76 1,240.50

P-104 J-49 I PINTO (72+43) 60 inch 63.00 33.00 1.68 1,259.90 1,246.72 1,240.00 1,259.70 1,246.71 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 127.00 6.47 1,259.70 1,246.12 1,239.77 1,256.00 1,244.26 1,236.43

P-107 I 81 +82 J 81 +82 18 inch 8.00 0.00 0.00 1,256.10 1,251.10 1,251.10 1,256.10 1,250.10 1,250.10

P-106 MH 81+60 J 81+82 78 inch 22.00 127.00 3.83 1,256.00 1,244.24 1,234.93 1,256.10 1,244.23 1,234.83

P-108 J 81+82 I 68TH (82+63) 78 inch 81.00 127.00 3.83 1,256.10 1,244.20 1,234.83 1,256.00 1,244.16 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 216.00 6.51 1,256.00 1,243.24 1,234.45 1,253.00 1,242.63 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 216.00 6.51 1,253.00 1,242.18 1,232.48 1,253.00 1,242.11 1,232.25

P-111 PI 87+30 J-50 78 inch 68.00 216.00 6.51 1,253.00 1,241.85 1,232.25 1,253.00 1,241.75 1,231.93

P-112 187+98 J-50 18 inch 40.00 0.00 0.00 1,253.54 1,248.53 1,248.53 1,253.00 1,247.53 1,247.53

P-114 192+57 J-62 12 inch 40.00 0.00 0.00 1,251.79 1,246.79 1,246.79 1,252.00 1,245.79 1,245.79

P-113 J-50 J-62 78 inch 459.00 216.00 6.51 1,253.00 1,241.70 1,231.93 1,252.00 1,241.04 1,229.60

P-115 J-62 MH 95+10 78 inch 253.00 216.00 6.51 1,252.00 1,240.36 1,229.60 1,251.40 1,239.99 1,228.59

P-116 I 95+10 MH 95+10 18 inch 40.00 0.00 0.00 1,251.80 1,246.50 1,246.50 1,251.40 1,245.00 1,245.00

P-117 MH 95+10 195+72 (70th) 90 inch 62.00 216.00 4.89 1,251.40 1,239.99 1,227.64 1,251.35 1,239.95 1,227.55

P-119 1101+70 1-71ST ST 18 inch 47.00 0.00 0.00 1,247.85 1,242.85 1,242.85 1,247.53 1,241.85 1,241.85

P-118 195+72 (70th) 1-71ST ST 90 inch 624.00 311.00 7.04 1,251.35 1,239.54 1,227.55 1,247.53 1,238.67 1,226.62

P-121 1104+53 J-104+53 18 inch 10.00 0.00 0.00 1,246.96 1,241.96 1,241.96 1,246.96 1,240.96 1,240.96

P-120 1-71ST ST J-104+53 90 inch 261.00 311.00 7.04 1,247.53 1,237.24 1,226.62 1,246.96 1,236.87 1,226.23

P-122 J-104+53 J 106+45 90 inch 192.00 311.00 7.04 1,246.96 1,236.72 1,226.23 1,246.72 1,236.45 1,225.94

P-123 1106+45 J 106+45 18 inch 10.00 0.00 0.00 1,246.72 1,241.72 1,241.72 1,246.72 1,240.72 1,240.72

P-124A 1107+92 J-51 18 inch 11.00 0.00 0.00 1,245.96 1,240.96 1,240.96 1,245.96 1,239.96 1,239.96

P-124 J 106+45 J-51 90 inch 148.00 311.00 7.04 1,246.72 1,236.30 1,225.94 1,245.96 1,236.10 1,225.72

P-125 J-51 J 110+50 90 inch 252.00 311.00 7.04 1,245.96 1,236.05 1,225.72 1,244.80 1,235.69 1,225.27

P-126 J 110+50 J-52 90 inch 484.00 311.00 7.04 1,244.80 1,235.65 1,225.32 1,242.63 1,234.98 1,224.60

P-127 J-52 J-53 90 inch 318.00 311.00 7.04 1,242.63 1,232.71 1,224.60 1,241.81 1,232.26 1,224.13

P-128 I 118+50 J-53 18 inch 36.00 0.00 0.00 1,241.89 1,236.89 1,236.89 1,241.81 1,235.89 1,235.89
P-130 1121+40 I-Scottsdale 18 inch 43.00 0.00 0.00 1,241.02 1,236.02 1,236.02 1,241.02 1,231.62 1,231.02

P-129 J-53 I-Scottsdale 90 inch 290.00 311.00 7.04 1,241.81 1,232.09 1,224.13 1,241.02 1,231.62 1,223.69

P-131 I-Scottsdale J 123+00 10x4ft 158.00 311.00 7.78 1,241.02 1,231.45 1,223.69 1,240.37 1,231.06 1,223.53
P-131A J 123+00 J-55 90 inch 581.00 311.00 7.05 1,240.37 1,230.86 1,223.43 1,238.69 1,230.12 1,222.85

P-132 J-55 J-56 90 inch 421.00 311.00 7.23 1,238.69 1,229.87 1,222.85 1,237.38 1,229.35 1,222.43
P-134 J-56 I 134+56 (CIVIC) 90 inch 156.00 311.00 7.33 1,237.38 1,229.30 1,222.43 1,236.00 1,229.11 1,222.27
P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 311.00 7.42 1,236.00 1,229.03 1,222.27 1,235.65 1,228.90 1,222.17
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Time 308

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(ft) (ft) (ft) (ft)

P-136 MH 135+54 J-58 96 inch 576.00 311.00 7.27 1,235.65 1,228.52 1,222.17 1,233.12 1,227.90 1,221.60

P-137 J-57 J-58 36 inch 61.00 0.00 0.00 1,233.07 1,228.07 1,228.07 1,233.12 1,227.90 1,227.07

P-138 J-58 J-59 10x6ft 268.00 311.00 5.44 1,233.12 1,227.32 1,221.60 1,232.42 1,227.21 1,221.33

P-139 J-59 J-60 10x6ft 397.00 311.00 5.35 1,232.42 1,227.15 1,221.33 1,231.33 1,226.94 1,220.93

P-139A J-60 I 148+49 (MILLER) 10x6ft 54.00 311.00 5.20 1,231.33 1,226.92 1,220.93 1,231.34 1,226.86 1,220.89

P-140 I 148+49 (MILLER) PI 148+67 10x6ft 18.00 378.00 7.37 1,231.34 1,226.02 1,220.89 1,231.00 1,226.01 1,220.85

P-141 PI 148+67 PI 149+36 10x6ft 69.00 378.00 7.92 1,231.00 1,225.62 1,220.85 1,231.00 1,225.57 1,220.71

P-142 PI 149+36 IBW 10x6ft 1,326.00 378.00 8.93 1,231.00 1,224.94 1,220.71 1,228.00 1,224.00 1,218.00
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Time 310

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-100 Paiute Outlet PI 61+40 54 inch 140.00 41.00 2.58 1,257.00 1,251.19 1,245.32 1,257.00 1,251.14 1,244.75

P-101 PI 61+40 MH 66+80 54 inch 539.00 41.00 2.58 1,257.00 1,251.05 1,244.75 1,259.50 1,250.85 1,242.53

P-102 MH 66+80 J-48 54 inch 264.00 41.00 2.58 1,259.50 1,250.84 1,242.53 1,260.00 1,250.75 1,241.52

P-103 J-48 J-49 54 inch 268.00 41.00 2.58 1,260.00 1,250.69 1,241.52 1,259.90 1,250.59 1,240.50

P-104 J-49 I PINTO (72+43) 60 inch 63.00 41.00 2.09 1,259.90 1,250.55 1,240.00 1,259.70 1,250.53 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 135.00 6.88 1,259.70 1,249.94 1,239.77 1,256.00 1,247.84 1,236.43

P-107 181+82 J 81 +82 18 inch 8.00 0.00 0.00 1,256.10 1,251.10 1,251.10 1,256.10 1,250.10 1,250.10

P-106 MH 81+60 J 81 +82 78 inch 22.00 135.00 4.07 1,256.00 1,247.82 1,234.93 1,256.10 1,247.81 1,234.83

P-108 J 81 +82 I 68TH (82+63) 78 inch 81.00 135.00 4.07 1,256.10 1,247.78 1,234.83 1,256.00 1,247.73 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 242.00 7.29 1,256.00 1,246.81 1,234.45 1,253.00 1,246.05 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 242.00 7.29 1,253.00 1,245.60 1,232.48 1,253.00 1,245.51 1,232.25

P-112 187+98 J-50 18 inch 40.00 0.00 0.00 1,253.54 1,248.53 1,248.53 1,253.00 1,247.53 1,247.53

P-111 PI 87+30 J-50 78 inch 68.00 242.00 7.29 1,253.00 1,245.18 1,232.25 1,253.00 1,245.06 1,231.93

P-114 192+57 J-62 12 inch 40.00 0.00 0.00 1,251.79 1,246.79 1,246.79 1,252.00 1,245.79 1,245.79

P-113 J-50 J-62 78 inch 459.00 242.00 7.29 1,253.00 1,245.01 1,231.93 1,252.00 1,244.17 1,229.60

P-116 195+10 MH 95+10 18 inch 40.00 0.00 0.00 1,251.80 1,246.50 1,246.50 1,251.40 1,245.00 1,245.00

P-115 J-62 MH 95+10 78 inch 253.00 242.00 7.29 1,252.00 1,243.49 1,229.60 1,251.40 1,243.03 1,228.59

P-117 MH 95+10 195+72 (70th) 90 inch 62.00 242.00 5.48 1,251.40 1,243.03 1,227.64 1,251.35 1,242.98 1,227.55

P-118 195+72 (70th) 1-71 ST ST 90 inch 624.00 340.00 7.70 1,251.35 1,242.57 1,227.55 1,247.53 1,241.53 1,226.62

P-119 1101+70 1-71ST ST 18 inch 47.00 0.00 0.00 1,247.85 1,242.85 1,242.85 1,247.53 1,241.85 1,241.85

P-120 1-71ST ST J-104+53 90 inch 261.00 342.00 7.74 1,247.53 1,240.10 1,226.62 1,246.96 1,239.66 1,226.23

P-121 1104+53 J-104+53 18 inch 10.00 0.00 0.00 1,246.96 1,241.96 1,241.96 1,246.96 1,240.96 1,240.96

P-123 1106+45 J 106+45 18 inch 10.00 0.00 0.00 1,246.72 1,241.72 1,241.72 1,246.72 1,240.72 1,240.72

P-122 J-104+53 J 106+45 90 inch 192.00 342.00 7.74 1,246.96 1,239.51 1,226.23 1,246.72 1,239.18 1,225.94

P-124 J 106+45 J-51 90 inch 148.00 342.00 7.74 1,246.72 1,239.03 1,225.94 1,245.96 1,238.78 1,225.72

P-124A 1107+92 J-51 18 inch 11.00 0.00 0.00 1,245.96 1,240.96 1,240.96 1,245.96 1,239.96 1,239.96

P-125 J-51 J 110+50 90 inch 252.00 342.00 7.74 1,245.96 1,238.73 1,225.72 1,244.80 1,238.31 1,225.27

P-126 J 110+50 J-52 90 inch 484.00 342.00 7.74 1,244.80 1,238.26 1,225.32 1,242.63 1,237.44 1,224.60

P-127 J-52 J-53 90 inch 318.00 342.00 7.74 1,242.63 1,235.17 1,224.60 1,241.81 1,234.64 '1,224.13

P-128 I 118+50 J-53 18 inch 36.00 0.00 0.00 1,241.89 1,236.89 1,236.89 1,241.81 1,235.89 1,235.89

P-129 J-53 I-Scottsdale 90 inch 290.00 342.00 7.74 1,241.81 1,234.47 1,224.13 1,241.02 1,233.89 1,223.69

P-130 1121+40 I-Scottsdale 18 inch 43.00 0.00 0.00 1,241.02 1,236.02 1,236.02 1,241.02 1,233.89 1,231.02

P-131 I-Scottsdale J 123+00 10x4tt 158.00 373.00 9.33 1,241.02 1,233.72 1,223.69 1,240.37 1,233.16 1,223.53

P-131A J 123+00 J-55 90 inch 581.00 373.00 8.44 1,240.37 1,232.96 1,223.43 1,238.69 1,231.79 1,222.85
P-132 J-55 J-56 90 inch 421.00 373.00 8.44 1,238.69 1,231.54 1,222.85 1,237.38 1,230.70 1,222.43
P-134 J-56 I 134+56 (CIVIC) 90 inch 156.00 373.00 8.44 1,237.38 1,230.64 1,222.43 1,236.00 1,230.33 1,222.27
P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 373.00 8.44 1,236.00 1,230.25 1,222.27 1,235.65 1,230.05 1,222.17
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Time 310

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(ft) (ft) (ft) (ft)

P-136 MH 135+54 J-58 96 inch 576.00 373.00 7.62 1,235.65 1,229.67 1,222.17 1,233.12 1,228.93 1,221.60

P-137 J-57 J-58 36 inch 61.00 0.00 0.00 1,233.07 1,228.93 1,228.07 1,233.12 1,228.93 1,227.07

P-138 J-58 J-59 10x6ft 268.00 373.00 6.22 1,233.12 1,228.35 1,221.60 1,232.42 1,228.06 1,221.33

P-139 J-59 J-60 10x6ft 397.00 373.00 6.22 1,232.42 1,228.00 1,221.33 1,231.33 1,227.57 1,220.93

P-139A J-60 1148+49 (MILLER) 10 x 6 ft 54.00 373.00 6.22 1,231.33 1,227.54 1,220.93 1,231.34 1,227.48 1,220.89

P-140 1148+49 (MILLER) PI 148+67 10 x 6 ft 18.00 464.00 8.07 1,231.34 1,226.64 1,220.89 1,231.00 1,226.63 1,220.85

P-141 PI 148+67 PI 149+36 10 x 6 ft 69.00 464.00 8.75 1,231.00 1,226.16 1,220.85 1,231.00 1,226.09 1,220.71

P-142 PI 149+36 IBW 10 x 6 ft 1,326.00 464.00 9.76 1,231.00 1,225.46 1,220.71 1,228.00 1,224.00 1,218.00
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Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream

Node Node Size (tt) (cfs) (ftls) Ground HGL Invert Ground HGL Invert
Elevation (tt) Elevation Elevation (tt) Elevation

(tt) (tt) (tt) (tt)

P-100 Paiute Outlet PI 61+40 54 inch 140.00 57.00 3.58 1,257.00 1,254.23 1,245.32 1,257.00 1,254.13 1,244.75

P-101 PI 61+40 MH 66+80 54 inch 539.00 57.00 3.58 1,257.00 1,253.97 1,244.75 1,259.50 1,253.59 1,242.53

P-102 MH 66+80 J-48 54 inch 264.00 57.00 3.58 1,259.50 1,253.57 1,242.53 1,260.00 1,253.38 1,241.52

P-103 J-48 J-49 54 inch 268.00 57.00 3.58 1,260.00 1,253.32 1,241.52 1,259.90 1,253.13 1,240.50

P-104 J-49 I PINTO (72+43) 60 inch 63.00 57.00 2.90 1,259.90 1,253.09 1,240.00 1,259.70 1,253.06 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 129.00 6.57 1,259.70 1,252.47 1,239.77 1,256.00 1,250.55 1,236.43

P-106 MH 81+60 J 81+82 78 inch 22.00 129.00 3.89 1,256.00 1,250.53 1,234.93 1,256.10 1,250.52 1,234.83

P-107 181+82 J 81+82 18 inch 8.00 0.00 0.00 1,256.10 1,251.10 1,251.10 1,256.10 1,250.52 1,250.10

P-108 J 81 +82 I 68TH (82+63) 78 inch 81.00 129.00 3.89 1,256.10 1,250.49 1,234.83 1,256.00 1,250.45 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 228.00 6.87 1,256.00 1,249.53 1,234.45 1,253.00 1,248.85 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 228.00 6.87 1,253.00 1,248.40 1,232.48 1,253.00 1,248.32 1,232.25

P-112 187+98 J-50 18 inch 40.00 0.00 0.00 1,253.54 1,248.53 1,248.53 1,253.00 1,247.92 1,247.53

P-111 PI 87+30 J-50 78 inch 68.00 228.00 6.87 1,253.00 1,248.03 1,232.25 1,253.00 1,247.92 1,231.93

P-113 J-50 J-62 78 inch 459.00 228.00 6.87 1,253.00 1,247.87 1,231.93 1,252.00 1,247.13 1,229.60

P-114 192+57 J-62 12 inch 40.00 0.00 0.00 1,251.79 1,247.13 1,246.79 1,252.00 1,247.13 1,245.79

P-115 J-62 MH 95+10 78 inch 253.00 228.00 6.87 1,252.00 1,246.45 1,229.60 1,251.40 1,246.04 1,228.59

P-116 I 95+10 MH 95+10 18 inch 40.00 0.00 0.00 1,251.80 1,246.50 1,246.50 1,251.40 1,246.04 1,245.00

P-117 MH 95+10 195+72 (70th) 90 inch 62.00 228.00 5.16 1,251.40 1,246.04 1,227.64 1,251.35 1,246.00 1,227.55

P-119 1101+70 1-71ST ST 18 inch 47.00 0.00 0.00 1,247.85 1,244.70 1,242.85 1,247.53 1,244.70 1,241.85

P-118 195+72 (70th) 1-71ST ST 90 inch 624.00 313.00 7.08 1,251.35 1,245.59 1,227.55 1,247.53 1,244.70 1,226.62

P-120 1-71 ST ST J-104+53 90 inch 261.00 329.00 7.45 1,247.53 1,243.27 1,226.62 1,246.96 1,242.86 1,226.23

P-121 1104+53 J-104+53 18 inch 10.00 0.00 0.00 1,246.96 1,242.86 1,241.96 1,246.96 1,242.86 1,240.96

P-123 1106+45 J 106+45 18 inch 10.00 0.00 0.00 1,246.72 1,242.41 1,241.72 1,246.72 1,242.41 1,240.72

P-122 J-104+53 J 106+45 90 inch 192.00 329.00 7.45 1,246.96 1,242.71 1,226.23 1,246.72 1,242.41 1,225.94

P-124A I 107+92 J-51 18 inch 11.00 0.00 0.00 1,245.96 1,242.03 1,240.96 1,245.96 1,242.03 1,239.96

P-124 J 106+45 J-51 90 inch 148.00 329.00 7.45 1,246.72 1,242.26 1,225.94 1,245.96 1,242.03 1,225.72

P-125 J-51 J 110+50 90 inch 252.00 329.00 7.45 1,245.96 1,241.98 1,225.72 1,244.80 1,241.59 1,225.27

P-126 J 110+50 J-52 90 inch 484.00 329.00 7.45 1,244.80 1,241.55 1,225.32 1,242.63 1,240.79 1,224.60

P-127 J-52 J-53 90 inch 318.00 329.00 7.45 1,242.63 1,238.52 1,224.60 1,241.81 1,238.02 1,224.13

P-128 1118+50 J-53 18 inch 36.00 0.00 0.00 1,241.89 1,238.02 1,236.89 1,241.81 1,238.02 1,235.89

P-130 1121+40 I-ScottsdaIe 18 inch 43.00 0.00 0.00 1,241.02 1,237.32 1,236.02 1,241.02 1,237.32 1,231.02

P-129 J-53 I-ScottsdaIe 90 inch 290.00 329.00 7.45 1,241.81 1,237.85 1,224.13 1,241.02 1,237.32 1,223.69

P-131 I-Scottsdale J 123+00 10x4tt 158.00 410.00 10.25 1,241.02 1,237.15 1,223.69 1,240.37 1,236.48 1,223.53

P-131A J 123+00 J-55 90 inch 581.00 410.00 9.28 1,240.37 1,236.28 1,223.43 1,238.69 1,234.86 1,222.85
P-132 J-55 J-56 90 inch 421.00 410.00 9.28 1,238.69 1,234.61 1,222.85 1,237.38 1,233.59 1,222.43
P-134 J-56 I 134+56 (CIVIC) 90 inch 156.00 410.00 9.28 1,237.38 1,233.52 1,222.43 1,236.00 1,233.15 1,222.27
P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 446.00 10.10 1,236.00 1,233.07 1,222.27 1,235.65 1,232.78 1,222.17
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Time 314

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (fl/s) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(ft) (ft) (ft) (ft)

P-137 J-57 J-58 36 inch 61.00 0.00 0.00 1,233.07 1,231.23 1,228.07 1,233.12 1,231.23 1,227.07

P-136 MH 135+54 J-58 96 inch 576.00 446.00 8.87 1,235.65 1,232.40 1,222.17 1,233.12 1,231.23 1,221.60

P-138 J-58 J-59 10x6ft 268.00 446.00 7.43 1,233.12 1,230.65 1,221.60 1,232.42 1,230.23 1,221.33

P-139 J-59 J-60 10x6ft 397.00 446.00 7.43 1,232.42 1,230.17 1,221.33 1,231.33 1,229.55 1,220.93

P-139A J-60 1148+49 (MILLER) 10x6ft 54.00 446.00 7.43 1,231.33 1,229.51 1,220.93 1,231.34 1,229.43 1,220.89

P-140 I 148+49 (MILLER) PI 148+67 10x6ft 18.00 556.00 9.27 1,231.34 1,228.59 1,220.89 1,231.00 1,228.54 1,220.85

P-141 PI 148+67 PI 149+36 10x6ft 69.00 556.00 9.27 1,231.00 1,228.01 1,220.85 1,231.00 1,227.84 1,220.71

P-142 PI 149+36 IBW 10x6ft 1,326.00 556.00 9.27 1,231.00 1,227.21 1,220.71 1,228.00 1,224.00 1,218.00
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Time 318

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftls) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (tt) Elevation
(tt) (tt) (tt) (tt)

P-100 Paiute Outlet PI 61+40 54 inch 140.00 71.00 4.46 1,257.00 1,251.00 1,245.32 1,257.00 1,250.85 1,244.75

P-101 P/61+40 MH 66+80 54 inch 539.00 71.00 4.46 1,257.00 1,250.60 1,244.75 1,259.50 1,250.00 1,242.53

P-102 MH 66+80 J-48 54 inch 264.00 71.00 4.46 1,259.50 1,249.97 1,242.53 1,260.00 1,249.68 1,241.52

P-103 J-48 J-49 54 inch 268.00 71.00 4.46 1,260.00 1,249.62 1,241.52 1,259.90 1,249.32 1,240.50

P-104 J-49 I PINTO (72+43) 60 inch 63.00 71.00 3.62 1,259.90 1,249.28 1,240.00 1,259.70 1,249.24 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 124.00 6.32 1,259.70 1,248.65 1,239.77 1,256.00 1,246.88 1,236.43

P-106 MH 81+60 J 81 +82 78 inch 22.00 124.00 3.74 1,256.00 1,246.86 1,234.93 1,256.10 1,246.85 1,234.83

P-107 181+82 J 81+82 18 inch 8.00 0.00 0.00 1,256.10 1,251.10 1,251.10 1,256.10 1,250.10 1,250.10

P-108 J 81 +82 I 68TH (82+63) 78 inch 81.00 124.00 3.74 1,256.10 1,246.82 1,234.83 1,256.00 1,246.78 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 199.00 6.00 1,256.00 1,245.86 1,234.45 1,253.00 1,245.34 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 199.00 6.00 1,253.00 1,244.89 1,232.48 1,253.00 1,244.83 1,232.25

P-112 187+98 J-50 18 inch 40.00 0.00 0.00 1,253.54 1,248.53 1,248.53 1,253.00 1,247.53 1,247.53

P-111 PI 87+30 J-50 78 inch 68.00 199.00 6.00 1,253.00 1,244.61 1,232.25 1,253.00 1,244.53 1,231.93

P-114 192+57 J-62 12 inch 40.00 0.00 0.00 1,251.79 1,246.79 1,246.79 1,252.00 1,245.79 1,245.79

P-113 J-50 J-62 78 inch 459.00 199.00 6.00 1,253.00 1,244.48 1,231.93 1,252.00 1,243.91 1,229.60

P-115 J-62 MH 95+10 78 inch 253.00 199.00 6.00 1,252.00 1,243.23 1,229.60 1,251.40 1,242.92 1,228.59

P-116 I 95+10 MH 95+10 18 inch 40.00 0.00 0.00 1,251.80 1,246.50 1,246.50 1,251.40 1,245.00 1,245.00

P-117 MH 95+10 195+72 (70th) 90 inch 62.00 199.00 4.50 1,251.40 1,242.92 1,227.64 1,251.35 1,242.89 1,227.55

P-119 1101+70 1-71ST ST 18 inch 47.00 0.00 0.00 1,247.85 1,242.85 1,242.85 1,247.53 1,241.85 1,241.85

P-118 195+72 (70th) 1-71ST ST 90 inch 624.00 263.00 5.95 1,251.35 1,242.48 1,227.55 1,247.53 1,241.85 1,226.62
P-121 1104+53 J-104+53 18 inch 10.00 0.00 0.00 1,246.96 1,241.96 1,241.96 1,246.96 1,240.96 1,240.96
P-120 1-71ST ST J-104+53 90 inch 261.00 277.00 6.27 1,247.53 1,240.42 1,226.62 1,246.96 1,240.13 1,226.23
P-123 1106+45 J 106+45 18 inch 10.00 0.00 0.00 1,246.72 1,241.72 1,241.72 1,246.72 1,240.72 1,240.72
P-122 J-104+53 J 106+45 90 inch 192.00 277.00 6.27 1,246.96 1,239.98 1,226.23 1,246.72 1,239.77 1,225.94
P-124 J 106+45 J-51 90 inch 148.00 277.00 6.27 1,246.72 1,239.62 1,225.94 1,245.96 1,239.46 1,225.72
P-124A I 107+92 J-51 18 inch 11.00 0.00 0.00 1,245.96 1,240.96 1,240.96 1,245.96 1,239.96 1,239.96
P-125 J-51 J 110+50 90 inch 252.00 277.00 6.27 1,245.96 1,239.41 1,225.72 1,244.80 1,239.13 1,225.27
P-126 J 110+50 J-52 90 inch 484.00 277.00 6.27 1,244.80 1,239.10 1,225.32 1,242.63 1,238.56 1,224.60
P-128 I 118+50 J-53 18 inch 36.00 0.00 0.00 1,241.89 1,236.89 1,236.89 1,241.81 1,235.94 1,235.89
P-127 J-52 J-53 90 inch 318.00 277.00 6.27 1,242.63 1,236.29 1,224.60 1,241.81 1,235.94 1,224.13
P-130 1121+40 I-Scottsdale 18 inch 43.00 0.00 0.00 1,241.02 1,236.02 1,236.02 1,241.02 1,235.39 1,231.02
P-129 J-53 I-Scottsdale 90 inch 290.00 277.00 6.27 1,241.81 1,235.77 1,224.13 1,241.02 1,235.39 1,223.69
P-131 I-Scottsdale J 123+00 10x4tt 158.00 352.00 8.80 1,241.02 1,235.22 1,223.69 1,240.37 1,234.72 1,223.53
P-131A J 123+00 J-55 90 inch 581.00 352.00 7.97 1,240.37 1,234.52 1,223.43 1,238.69 1,233.48 1,222.85
P-132 J-55 J-56 90 inch 421.00 352.00 7.97 1,238.69 1,233.23 1,222.85 1,237.38 1,232.48 1,222.43
P-134 J-56 I 134+56 (CIVIC) 90 inch 156.00 352.00 7.97 1,237.38 1,232.43 1,222.43 1,236.00 1,232.15 1,222.27
P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 405.00 9.17 1,236.00 1,232.07 1,222.27 1,235.65 1,231.84 1,222.17
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Time 318

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (fl/s) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(ft) (ft) (ft) (ft)

P-137 J-57 J-58 36 inch 61.00 0.00 0.00 1,233.07 1,230.49 1,228.07 1,233.12 1,230.49 1,227.07

P-136 MH 135+54 J-58 96 inch 576.00 405.00 8.06 1,235.65 1,231.46 1,222.17 1,233.12 1,230.49 1,221.60

P-138 J-58 J-59 10x6ft 268.00 405.00 6.75 1,233.12 1,229.91 1,221.60 1,232.42 1,229.57 1,221.33

P-139 J-59 J-60 10x6ft 397.00 405.00 6.75 1,232.42 1,229.51 1,221.33 1,231.33 1,229.00 1,220.93

P-139A J-60 1148+49 (MILLER) 10x6ft 54.00 405.00 6.75 1,231.33 1,228.96 1,220.93 1,231.34 1,228.89 1,220.89

P-140 I 148+49 (MILLER) PI 148+67 10x6ft 18.00 517.00 8.62 1,231.34 1,228.05 1,220.89 1,231.00 1,228.01 1,220.85

P-141 PI 148+67 PI 149+36 10x6ft 69.00 517.00 8.62 1,231.00 1,227.55 1,220.85 1,231.00 1,227.41 1,220.71

P-142 PI 149+36 IBW 10x6ft 1,326.00 517.00 8.62 1,231.00 1,226.78 1,220.71 1,228.00 1,224.00 1,218.00
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Time 320
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Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream

Node Node Size (tt) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert
Elevation (tt) Elevation Elevation (tt) Elevation

(tt) (tt) (tt) (tt)

P-100 Paiute Outlet PI 61+40 54 inch 140.00 76.00 6.91 1,257.00 1,248.26 1,245.32 1,257.00 1,248.24 1,244.75

P-101 PI 61+40 MH 66+80 54 inch 539.00 76.00 7.11 1,257.00 1,247.62 1,244.75 1,259.50 1,247.29 1,242.53

P-102 MH 66+80 J-48 54 inch 264.00 76.00 4.78 1,259.50 1,247.26 1,242.53 1,260.00 1,246.92 1,241.52

P-103 J-48 J-49 54 inch 268.00 76.00 4.78 1,260.00 1,246.86 1,241.52 1,259.90 1,246.52 1,240.50

P-104 J-49 I PINTO (72+43) 60 inch 63.00 76.00 3.87 1,259.90 1,246.48 1,240.00 1,259.70 1,246.43 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 124.00 6.32 1,259.70 1,245.84 1,239.77 1,256.00 1,244.07 1,236.43

P-107 I 81 +82 J 81+82 18 inch 8.00 0.00 0.00 1,256.10 1,251.10 1,251.10 1,256.10 1,250.10 1,250.10

P-106 MH 81+60 J 81+82 78 inch 22.00 124.00 3.74 1,256.00 1,244.05 1,234.93 1,256.10 1,244.04 1,234.83

P-108 J 81+82 I 68TH (82+63) 78 inch 81.00 124.00 3.74 1,256.10 1,244.01 1,234.83 1,256.00 1,243.97 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 190.00 5.73 1,256.00 1,243.05 1,234.45 1,253.00 1,242.58 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 190.00 5.73 1,253.00 1,242.13 1,232.48 1,253.00 1,242.08 1,232.25

P-111 PI 87+30 J-50 78 inch 68.00 190.00 5.73 1,253.00 1,241.87 1,232.25 1,253.00 1,241.80 1,231.93

P-112 187+98 J-50 18 inch 40.00 0.00 0.00 1,253.54 1,248.53 1,248.53 1,253.00 1,247.53 1,247.53

P-113 J-50 J-62 78 inch 459.00 190.00 5.73 1,253.00 1,241.75 1,231.93 1,252.00 1,241.23 1,229.60

P-114 192+57 J-62 12 inch 40.00 0.00 0.00 1,251.79 1,246.79 1,246.79 1,252.00 1,245.79 1,245.79

P-116 195+10 MH 95+10 18 inch 40.00 0.00 0.00 1,251.80 1,246.50 1,246.50 1,251.40 1,245.00 1,245.00

P-115 J-62 MH 95+10 78 inch 253.00 190.00 5.73 1,252.00 1,240.55 1,229.60 1,251.40 1,240.27 1,228.59

P-117 MH 95+10 195+72 (70th) 90 inch 62.00 190.00 4.30 1,251.40 1,240.27 1,227.64 1,251.35 1,240.24 1,227.55

P-118 I 95+72 (70th) 1-71ST ST 90 inch 624.00 244.00 5.52 1,251.35 1,239.83 1,227.55 1,247.53 1,239.29 1,226.62

P-119 1101+70 1-71ST ST 18 inch 47.00 0.00 0.00 1,247.85 1,242.85 1,242.85 1,247.53 1,241.85 1,241.85

P-121 I 104+53 J-104+53 18 inch 10.00 0.00 0.00 1,246.96 1,241.96 1,241.96 1,246.96 1,240.96 1,240.96

P-120 1-71ST ST J-104+53 90 inch 261.00 256.00 5.79 1,247.53 1,237.86 1,226.62 1,246.96 1,237.62 1,226.23

P-123 1106+45 J 106+45 18 inch 10.00 0.00 0.00 1,246.72 1,241.72 1,241.72 1,246.72 1,240.72 1,240.72

P-122 J-104+53 J 106+45 90 inch 192.00 256.00 5.79 1,246.96 1,237.47 1,226.23 1,246.72 1,237.28 1,225.94
P-124A 1107+92 J-51 18 inch 11.00 0.00 0.00 1,245.96 1,240.96 1,240.96 1,245.96 1,239.96 1,239.96
P-124 J 106+45 J-51 90 inch 148.00 256.00 5.79 1,246.72 1,237.13 1,225.94 1,245.96 1,236.99 1,225.72

P-125 J-51 J 110+50 90 inch 252.00 256.00 5.79 1,245.96 1,236.94 1,225.72 1,244.80 1,236.70 1,225.27

P-126 J 110+50 J-52 90 inch 484.00 256.00 5.79 1,244.80 1,236.68 1,225.32 1,242.63 1,236.22 1,224.60

P-128 I 118+50 J-53 18 inch 36.00 0.00 0.00 1,241.89 1,236.89 1,236.89 1,241.81 1,235.89 1,235.89

P-127 J-52 J-53 90 inch 318.00 256.00 5.79 1,242.63 1,233.95 1,224.60 1,241.81 1,233.65 1,224.13

P-129 J-53 I-Scottsdale 90 inch 290.00 256.00 5.79 1,241.81 1,233.48 1,224.13 1,241.02 1,233.16 1,223.69

P-130 1121+40 I-Scottsdale 18 inch 43.00 0.00 0.00 1,241.02 1,236.02 1,236.02 1,241.02 1,233.16 1,231.02

P-131 I-Scottsdale J 123+00 10x4tt 158.00 320.00 8.00 1,241.02 1,232.99 1,223.69 1,240.37 1,232.58 1,223.53
P-131A J 123+00 J-55 90 inch 581.00 320.00 7.24 1,240.37 1,232.38 1,223.43 1,238.69 1,231.52 1,222.85
P-132 J-55 J-56 90 inch 421.00 320.00 7.24 1,238.69 1,231.27 1,222.85 1,237.38 1,230.64 1,222.43
P-134 J-56 I 134+56 (CIVIC) 90 inch 156.00 320.00 7.24 1,237.38 1,230.60 1,222.43 1,236.00 1,230.37 1,222.27
P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 370.00 8.38 1,236.00 1,230.29 1,222.27 1,235.65 1,230.10 1,222.17
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Time 320

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (ft) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert

Elevation (ft) Elevation Elevation (ft) Elevation
(ft) (ft) (ft) (ft)

P-136 MH 135+54 J-58 96 inch 576.00 370.00 7.53 1,235.65 1,229.72 1,222.17 1,233.12 1,229.00 1,221.60

P-137 J-57 J-58 36 inch 61.00 0.00 0.00 1,233.07 1,229.00 1,228.07 1,233.12 1,229.00 1,227.07

P-138 J-58 J-59 10 x 6 ft 268.00 370.00 6.17 1,233.12 1,228.42 1,221.60 1,232.42 1,228.13 1,221.33

P-139 J-59 J-60 10 x 6 ft 397.00 370.00 6.17 1,232.42 1,228.07 1,221.33 1,231.33 1,227.64 1,220.93

P-139A J-60 1148+49 (MILLER) 10 x 6 ft 54.00 370.00 6.17 1,231.33 1,227.61 1,220.93 1,231.34 1,227.56 1,220.89

P-140 I 148+49 (MILLER) PI 148+67 10 x 6 ft 18.00 474.00 8.13 1,231.34 1,226.72 1,220.89 1,231.00 1,226.71 1,220.85

P-141 PI 148+67 PI 149+36 10 x 6 ft 69.00 474.00 8.82 1,231.00 1,226.22 1,220.85 1,231.00 1,226.16 1,220.71

P-142 PI 149+36 IBW 10 x 6 ft 1,326.00 474.00 9.83 1,231.00 1,225.53 1,220.71 1,228.00 1,224.00 1,218.00
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Time 322

Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream
Node Node Size (tt) (cfs) (ftIs) Ground HGL Invert Ground HGL Invert

Elevation (tt) Elevation Elevation (ft) Elevation
(tt) (ft) (ft) (ft)

P-100 Paiute Outlet PI 61+40 54 inch 140.00 80.00 7.31 1,257.00 1,248.24 1,245.32 1,257.00 1,248.23 1,244.75

P-101 PI 61+40 MH 66+80 54 inch 539.00 80.00 8.34 1,257.00 1,247.37 1,244.75 1,259.50 1,245.63 1,242.53

P-102 MH 66+80 J-48 54 inch 264.00 80.00 7.03 1,259.50 1,245.56 1,242.53 1,260.00 1,245.43 1,241.52

P-103 J-48 J-49 54 inch 268.00 80.00 5.53 1,260.00 1,245.37 1,241.52 1,259.90 1,245.10 1,240.50

P-104 J-49 I PINTO (72+43) 60 inch 63.00 80.00 4.07 1,259.90 1,245.06 1,240.00 1,259.70 1,245.00 1,239.77

P-105 I PINTO (72+43) MH 81+60 60 inch 917.00 124.00 6.52 1,259.70 1,244.41 1,239.77 1,256.00 1,242.72 1,236.43

P-107 181+82 J 81 +82 18 inch 8.00 0.00 0.00 1,256.10 1,251.10 1,251.10 1,256.10 1,250.10 1,250.10

P-106 MH 81+60 J 81+82 78 inch 22.00 124.00 3.74 1,256.00 1,242.69 1,234.93 1,256.10 1,242.68 1,234.83

P-108 J 81 +82 I 68TH (82+63) 78 inch 81.00 124.00 3.74 1,256.10 1,242.65 1,234.83 1,256.00 1,242.62 1,234.45

P-109 I 68TH (82+63) PI 86+80 78 inch 417.00 183.00 5.51 1,256.00 1,241.70 1,234.45 1,253.00 1,241.26 1,232.48

P-110 PI 86+80 PI 87+30 78 inch 50.00 183.00 5.51 1,253.00 1,240.81 1,232.48 1,253.00 1,240.76 1,232.25

P-112 187+98 J-50 18 inch 40.00 0.00 0.00 1,253.54 1,248.53 1,248.53 1,253.00 1,247.53 1,247.53

P-111 PI 87+30 J-50 78 inch 68.00 183.00 5.51 1,253.00 1,240.57 1,232.25 1,253.00 1,240.50 1,231.93

P-113 J-50 J-62 78 inch 459.00 183.00 5.51 1,253.00 1,240.45 1,231.93 1,252.00 1,239.97 1,229.60

P-114 192+57 J-62 12 inch 40.00 0.00 0.00 1,251.79 1,246.79 1,246.79 1,252.00 1,245.79 1,245.79

P-116 I 95+10 MH 95+10 18 inch 40.00 0.00 0.00 1,251.80 1,246.50 1,246.50 1,251.40 1,245.00 1,245.00

P-115 J-62 MH 95+10 78 inch 253.00 183.00 5.51 1,252.00 1,239.29 1,229.60 1,251.40 1,239.03 1,228.59

P-117 MH 95+10 195+72 (70th) 90 inch 62.00 183.00 4.14 1,251.40 1,239.03 1,227.64 1,251.35 1,239.00 1,227.55

P-119 1101+70 1-71 ST ST 18 inch 47.00 0.00 0.00 1,247.85 1,242.85 1,242.85 1,247.53 1,241.85 1,241.85

P-118 195+72 (70th) 1-71ST ST 90 inch 624.00 230.00 5.21 1,251.35 1,238.59 1,227.55 1,247.53 1,238.11 1,226.62

P-121 1104+53 J-104+53 18 inch 10.00 0.00 0.00 1,246.96 1,241.96 1,241.96 1,246.96 1,240.96 1,240.96

P-120 1-71ST ST J-104+53 90 inch 261.00 240.00 5.43 1,247.53 1,236.68 1,226.62 1,246.96 1,236.47 1,226.23

P-122 J-104+53 J 106+45 90 inch 192.00 240.00 5.43 1,246.96 1,236.32 1,226.23 1,246.72 1,236.16 1,225.94

P-123 I 106+45 J 106+45 18 inch 10.00 0.00 0.00 1,246.72 1,241.72 1,241.72 1,246.72 1,240.72 1,240.72

P-124A I 107+92 J-51 18 inch 11.00 0.00 0.00 1,245.96 1,240.96 1,240.96 1,245.96 1,239.96 1,239.96

P-124 J 106+45 J-51 90 inch 148.00 240.00 5.43 1,246.72 1,236.01 1,225.94 1,245.96 1,235.88 1,225.72

P-125 J-51 J 110+50 90 inch 252.00 240.00 5.43 1,245.96 1,235.83 1,225.72 1,244.80 1,235.62 1,225.27

P-126 J 110+50 J-52 90 inch 484.00 240.00 5.43 1,244.80 1,235.60 1,225.32 1,242.63 1,235.20 1,224.60

P-128 I 118+50 J-53 18 inch 36.00 0.00 0.00 1,241.89 1,236.89 1,236.89 1,241.81 1,235.89 1,235.89

P-127 J-52 J-53 90 inch 318.00 240.00 5.43 1,242.63 1,232.93 1,224.60 1,241.81 1,232.66 1,224.13

P-130 1121+40 I-Scottsdale 18 inch 43.00 0.00 0.00 1,241.02 1,236.02 1,236.02 1,241.02 1,232.21 1,231.02

P-129 J-53 I-Scottsdale 90 inch 290.00 240.00 5.43 1,241.81 1,232.49 1,224.13 1,241.02 1,232.21 1,223.69

P-131 I-Scottsdale J 123+00 10x4ft 158.00 294.00 7.35 1,241.02 1,232.04 1,223.69 1,240.37 1,231.69 1,223.53

P-131A J 123+00 J-55 90 inch 581.00 294.00 6.65 1,240.37 1,231.49 1,223.43 1,238.69 1,230.77 1,222.85

P-132 J-55 J-56 90 inch 421.00 294.00 6.65 1,238.69 1,230.52 1,222.85 1,237.38 1,229.99 1,222.43

P-134 J-56 I 134+56 (CIVIC) 90 inch 156.00 294.00 6.65 1,237.38 1,229.96 1,222.43 1,236.00 1,229.76 1,222.27

P-135 I 134+56 (CIVIC) MH 135+54 90 inch 98.00 337.00 7.64 1,236.00 1,229.68 1,222.27 1,235.65 1,229.53 1,222.17
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Pipe Upstream Downstream Section Length Discharge Velocity Upstream Upstream Upstream Downstream Downstream Downstream

Node Node Size (ft) (cfs) (ftls) Ground HGL Invert Ground HGL Invert
Elevation (ft) Elevation Elevation (ft) Elevation

(ft) (ft) (ft) (ft)

P-137 J-57 J-58 36 inch 61.00 0.00 0.00 1,233.07 1,228.53 1,228.07 1,233.12 1,228.53 1,227.07

P-136 MH 135+54 J-58 96 inch 576.00 337.00 7.24 1,235.65 1,229.15 1,222.17 1,233.12 1,228.53 1,221.60

P-138 J-58 J-59 10x6ft 268.00 337.00 5.62 1,233.12 1,227.95 1,221.60 1,232.42 1,227.71 1,221.33

P-139 J-59 J-60 10x6ft 397.00 337.00 5.62 1,232.42 1,227.65 1,221.33 1,231.33 1,227.30 1,220.93

P-139A J-60 I 148+49 (MILLER) 10x6ft 54.00 337.00 5.62 1,231.33 1,227.28 1,220.93 1,231.34 1,227.23 1,220.89

P-140 I 148+49 (MILLER) PI 148+67 10x6ft 18.00 430.00 7.82 1,231.34 1,226.39 1,220.89 1,231.00 1,226.38 1,220.85

P-141 PI 148+67 PI 149+36 10x6ft 69.00 430.00 8.46 1,231.00 1,225.93 1,220.85 1,231.00 1,225.88 1,220.71

P-142 PI 149+36 IBW 10x6ft 1,326.00 430.00 9.47 1,231.00 1,225.25 1,220.71 1,228.00 1,224.00 1,218.00

1:\projects\11119\drng\stormcad models\park322.stm
03/29/00 01 :04:41 PM © Haestad Methods, Inc.

Parsons Brinckerhoff
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Parsons Brinckerhoff
StormCAD v1 .5 [158]
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DETENTION BASIN CALCULATIONS

Marriott Brighton Gardens



•

•

•



I

P10nltd 8y: MGR 23 MAR 100 01:53:&8

DATE

J. HOLZMEISTER 3122100
M. ROSS 3122100

NWW~i@ BY DATE
M. LUECKER 3/22/00

FLOOD CONTROL DISTRICT
OF M.ARICOPA COUNTY

RNGINBBJUNG DIVISION

REVISION BY

PRELIMINARY
NOT FOR

CONSTRUCTION

NEW CONSTRUCTION

<D NEW RIPRAP (Q so=S 'j 230 CY

® CONSTRUCT VIEW FENCE 967 LF
SEE DETAIL AND LANDSCAPE
PLANS

Q) CONSTRUCT 6' GRATE INLET 2 EA

@ CONSTRUCT 16' GRATE INLET 2 EA

® CONSTRUCT 10' WIDE ACCESS 533 CY
ROAD - SEE LANDSCAPE SHEETS
AND MDB-I AND MDB-3

OSBORN ROAD STORM DRAIN
HOMAS RD & 61ST PL TO INDIAN BEND WAS

PROJECT CONTROL NO. 027-04 30

2
3

[]] REMOVE 4' PIPE 14 LF

~ REMOVE IS' PIPE AND END SECTION 43 LF

[1] SALVAGE AND REPLACE 35 CY
RIPRAP <D so = S')

I3l REMOVE 30' HEADWALL 3 CY

[ID REMOVE GRATE INLET 2 EA

NO.

N

10 0 \0 20__ i

Scale In Feet

8'X=31'
X=16'

ED
SECTION ®
SECTION

SECTION B
SECTION A8'

FILTER FABRIC

~

..;

en
.,:~

, :

8~ --'--f--.-'-.---~
.:;&: ~~; ~ , <t

f f ; /l/

'.

..~
>

.<,

--'--'---!'l~--

,, .

k/
!'

~._,_.__ ..

i'

----SD.:-··:~--.- ;-"
I

; :<~.
,,/

~.~

->(:;

....[}
>/

. .::;
,'" .

;~

", ')./
»~

"

~
"'"....

./
/

=

w:\tt01\cadd\dr.lnaV-\MaI'riott\",_lIt.deo.dgn
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I
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I

I

I
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I
I



I,--r--------------------------------------,

lJ RE~OVE fl

() CONSTRUCT ()

STA TO STA I LF SIZE
INSTALL NEW STOR~ DRAIN PIPE

INSTALL NEW STOR~ DRAIN MANHOLES
NO.1 STA SHAFT I BASE

NO.

..... j.•..

• '... /'/ '" p-N""O:.:...'--__....::S'-'-T"'-A l..-I_-"-'DE=.:S~C~RC!!.IP...!T.!.lIO:!.!.N!...____1
., _- {,'~

~.~

C<../~

. ...•...••••••••.••.! ..•.•.....••..•••.. -! .,. .·······l········· : ! ......j......... !

EXISTING UTILITIES AND OTHER FACILITIES, HAVE B~EN PLACED. O~ THE 1

PLANS FROM FIELD SURVEYS. !EXISTING MAPS AND OTHER CURRENT
PLANS' WITHIN THE AREA OF T!H[S PROJEC~. THE CONTRACTOR ~Itt. !
DETERMINE THE EXACT lLOCATiON -AND/-OfLELEVATioN OF EXISl:ING~ UTILITIES.

: I'i I I II ;
, ': i I II

I:! ! II

~I"'--- I :: ~" LL
1

.-----1 ~i i I ~, I 71 (,on

'---....:;;:::..::.-=> I !-:.~.. !; 1 ....\:~~-L } . --: ;.::,. +- -_ \.../ / "'"
~,~ .l I~~ ;:: .:.-~ ;.J '. ". '< ,-~'"

,'-j ."" J: ' ! 1 : I ' ,"'"':\.... / / " .. - -,-
! I , 'j / "--I I ~~ . ~ '-'->\c) / '. .

: I' 'J-(:: \ 's ~ ! .j~ I r'C : .~y './ / • '.

f !:'; . -; i J~/!" ; 'I o\~'--1 ' ...,;,:) -:- ,.-- ~)j<D~~~/-"-"" . "'" ""-'
\ ,. • • 1 ~" I I '-I i" "I ;' / 1 . " ') -

- - - ---\':...--L~-.'7'.~.--J ·-~)';.",-l--~--~'-;..;~),~-. -----i-.:::.:-.;,f:' ; o--'()o' "
; ........ _--'.-'--.:::/ / : "' 1"'.1; '< '",,- ;":/ I ..-~ ~. ,~ .r~

=.=.i --~~--'----~.':~, -I' -~~~t~,=----:-=1T----;----~\·r;---~,,·:'.::::.,':-:,-......... L ~,)" )',.~''-
, \ /"....----- '~....... I ..../.~ '.::I ;--"'1 II I I \ ,.!~, ,).'.. ~'"

\ i ' 'I ~,,- '" l'-... I " ' , . , '. I ) '- \ . ·:r'
I \ : ;' \../" I. ...., f) ""'- I·II! \. : \-. ,./ '- ')
, ! . ' v . "- , : ....: I',y,. " "'>1 '.

I I . i I /'~ "- . I " . ..,. I ' , 'c."- ' / / •
: I i: ' U'J.../,,-I .. I \ ; hi ~:- '.,:-- ". ''-(

,~ I [:~ ,,~,~, i \,: <'r, ","" ,.0:_J L .. ': .._- j" jll : . \ • I . ,~, ',-~! '-'. ~

{~/1 i,., ~"li, ' -) , '1 i \ ' .. ~ I ....J \-,-l . : "-
'~//~!i \,.' .. ! 1/' ~ {"()'

i,t v. b~ ii \\ -'j .. , ~~,/:/': \../ ~,t·:s:> l~' il '. --'
--:::r;- 1~4.,,,,,--: II "1 S

!', ~ t.,: II ii, / : ~

."",
/1 ! ". 'I <' 1-~.~ ~~ II: ----- '--

k .... I"\! 11 ,1'/ ~'-
i \ '. I \ CL ~>_ .......

.J,?)
., <',,/ ',,--

d;:-. INSTALL NEW CATCH BASIN AND PIPE CONNECTIONS
Z oc::!!!!t ~-_,,"c=7'-= f-- INLET INLET CONN PIPE

=---~ NO. STA TYPE TYPE LF SIZE

01~~~f.~ CD 2+17 M~%I?~T 23 30

t---,.-------;------;------:---:---,-----,-----;----,.--...,.---:----,..-----,..------:------;-----,------,-----,-----,-----,------,----,----,--~::;::::::::====:!--,------I

I
i
I

Ii,
I:

I
;

Ii
!

Ii

I
I

I

I
I

I:
I

i

. L ~ . ....................: ~ ~ l

GENERAL NOTES

STA DESCRIPTION

2+17 ADOT DET
C-13.75

PROTECT EXIST PUBLIC UTILITY LINE IN
PLACE.

:Xb\1'WM BY DATE
DESIGNED M. LUECKER 3122100

PRELIMINARY DRAWN M. ROSS 3122100
NOT FOR CHECKEO J. HOLZMEISTER 312

1
2100

CONSTRUCTION

:J :l ::::t III II ::I :
DRAWING NO. MARRJOn BRIGllTON GARDENS BASIN st£.ET OF

M08-5 PLAN AN) PROfiLE lo"'t"

OSBORN ROAD STORM DRAIN
HOMAS RD & 61ST PL TO INDIAN BEND WASf­

PROJECT CONTROL NO. 027-04 30

2
3

NO.

NO. REVISION BY DATE

FLOOD CONTROL DISTRICI'
OF MARICOPA COUNTY

BNGINBEaING DIVlSION

J2JQ
1-::-..--------------.--..----___1

.... ~

. J2.a.Q r.---- -=----------l
OTHER NEW CONSTRUCTION

.....; ... j ! ····················f } .·······i···.................... .; : '1" .

...................~ ~ .

...................+..........! ·.. ·················f·····1260..............,.. .. i i ~.... . i !

w:\9907\cadd\drainage\marriott\adp'pe.dgn
Plotlad By: MGR 23 MAR 100 01:55:29

....... . ~.... . ;. .. ;... . : : .

.................. ; :

.J2..a.o... ....• . ; ..
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ARIZONA DEPT. OF TRANSPORTATION STRUCTURES SECTION

*********************
* CULVERT PROGRAM *
*********************

~d? DATE : 11-05-1999
01.6i'" .5MI' lJn,~

I
I
'I
I
I

PROJECT
PROJECT
COMPUTED

NO.
NAME

BY I'? I I

.,,/~ CHK BY : /ft-

Mu-r.: 6 +-
13 ro'j 4~V\

G6-u~ S----Ou-t!~+Kut./t ~
C~rv-'(..

TIME: 10:50:31 lo"fL/

1**********************************************************************

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

HYDRAULIC ANALYSIS OF 1 - 2.5 FT. X 105.00 FT. P.C.
n = 0.0120

OUTLET CONTROL GOVERNS

HEADWATER COMPUTATION

INLET CONT. OUTLET CONTROL HW = H+ho-LSo
Q HWjD HW Ke H Dc (Dc+D)j2 TW ho LSo HW

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

8.00 0.52 1.30 0.20 0.08 0.94 1.72 1.70 1.72 0.01 1. 79----
CONTROL HW= 1.79 OUTLET VEL= 2.25 DHW= 69.54 AHW=' 73.00 DN= 2.50

/

/)01 h//' /;., /"Iow c/..-. c.:: 1;, ...



ARIZONA DEPT. OF TRANSPORTATION STRUCTURES SECTION

I
I
I

II
I

I
PROJECT
PROJECT

'COMPUTED

*********************
* CULVERT PROGRAM *
*********************

NO. : ~107 DATE: 11-05-1999
NAME : O~6.Yn S~... ,en,;'

BY : 9# CHK BY :)L

TIME: 10:46:40

1**********************************************************************

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

HYDRAULIC ANALYSIS OF 1 - 2.5 FT. X 105.00 FT. P.C.
n = 0.0120

OUTLET CONTROL GOVERNS

HEADWATER COMPUTATION

INLET CONT. OUTLET CONTROL HW = H+ho-LSo
Q HW/D HW Ke H Dc (Dc+Dl/2 TW ho LSo HW

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

16.00 0.78 1.95 0.20 0.33 1.35 1.93 2.00 2.00 0.01 2.32

CONTROL HW= 2.32 OUTLET VEL= 3.80 DHW= 70.07 AHW= 73.00 DN= 2.50



ARIZONA DEPT. OF TRANSPORTATION STRUCTURES SECTION

*********************
* CULVERT PROGRAM *
*********************

I
I
I
I
I

PROJECT
PROJECT
COMPUTED

NO. : '1'7" 7 .
NAME : OJ be//] '5);,.... th',I'>

BY : 9/1-

DATE : 11-05-1999

CHK BY :fV-
TIME: 10:49:19

1**********************************************************************

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

HYDRAULIC ANALYSIS OF 1 - 2.5 FT. X 105.00 FT. P.C.
n = 0.0120

OUTLET CONTROL GOVERNS

HEADWATER COMPUTATION

INLET CONT. OUTLET CONTROL HW = H+ho-LSo
Q HWjD HW Ke H Dc (Dc+O)j2 TW ho LSo HW

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

29.00 1.13 2.84 0.20 1.10 1.84 2.17 2.17 2.17 0.01 3.26

CONTROL HW= 3.26 OUTLET VEL= 6.41 OHW= 71.01' AHW= 73.00 ON= 2.50--



ARIZONA DEPT. OF TRANSPORTATION STRUCTURES SECTION

I
I
1
I
I

PROJECT
PROJECT
COMPUTED

*********************
* CULVERT PROGRAM *
*********************

NO. 9907 DATE: 11-05-1999 TIME: 10:47:35
NAME () ~6~rn .5A./"'l /)1111;"

BY : t;J;f CHK BY : /fit
1**********************************************************************

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

HYDRAULIC ANALYSIS OF 1 - 2.5 FT. X 105.00 FT. P.C.
n = 0.0120

OUTLET CONTROL GOVERNS

HEADWATER COMPUTATION

INLET CONT. OUTLET CONTROL HW = H+ho-LSo
Q HW/D HW Ke H Dc (Dc+D)/2 TW ho LSo HW

------ ------ ------ ------ ------ ------ ------ ------ ------ ------
38.00 1.45 3.62 0.20 1.88 2.08 2.29 2.29 2.29 0.01 4.17

CONTROL HW= 4.17 OUTLET VEL= 8.07 DHW= 71.92 AHW= 73.00 DN= 2.50-



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

Paiute Park Storage Volume

Elevation Volume Volume Volume
(CY) (CF) (AC-FT)

1248 0 0 0.00
1249 423 11410 0.26
1250 3055 82482 1.89
1251 7956 214809 4.93
1252 13804 372708 8.56
1253 19841 535712 12.30
1254 26072 703944 16.16
1255 32501 877535 20.15
1256 39134 1056621 24.26
1257 45975 1241317 28.50
1258 53121 1434259 32.93

Marriott Basin Storage Volume

Elevation Volume Volume Volume
(CY) (CF) (AC-FT)

1268 0 0 0.00
1269 762 20579 0.47
1270 2400 64792 1.49
1271 4192 113187 2.60
1272 6159 166282 3.82
1273 8315 224497 5.15



tinvol.rpt
Monday, November 01, 1999 01:39:03
Triangle Volume Report

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

Original Surface: 1442
Design Surface: alt5-mar

Cut
(cu yd)

7872.23

Original Surface: 1268
Design Surface: alt5-mar

Cut
(cu yd)

0.00

Original Surface: 1269
Design Surface: alt5-mar

Cut
(cu yd)

762.23

Original Surface: 1270
Design Surface: alt5-mar

Cut
(cu yd)

2399.65

Original Surface: 1271
Design Surface: alt5-mar

Cut
(cu yd)

4192.06

Original Surface: 1272
Design Surface: alt5-mar

Fill
(cu yd)

187.12

Fill
(cu yd)

4172.79

Fill
(cu yd)

2456.17

Fill
(cu yd)

1614.74

Fill
(cu yd)

928.30

Page:

Net
(cu yd)

7685.12

Net
(cu yd)

-4172.79

Net'
(cu yd)

-1693.94

Net
(cu yd)

784.91

Net
(cu yd)

3263.76

I
I

Cut
(cu yd)

6158.64

Original Surface: 1273
Design Surface: alt5-mar

Fill
(cu yd)

416.04

Net
(cu yd),
-----------

5742.60

I
Cut

(cu yd)
Fill Net

(cu yd) (cu yd)
Monday, November 01, 1999 01:48:42 Page: 2

I
I

8314.66 93.21

Page 1

8221.45
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Original Surface: 1274
Design Surface: alt5-mar

Cut
(eu yd)

10717.64

Original Surface: 1275
Design Surface: alt5-mar

Cut
(eu yd)

13179.15

tinvol.rpt

Fill
(eu yd)

17.34

Fill
(eu yd)

0.00

Page 2

Net
(eu yd)

10700.30

Net
(eu yd)

13179.15
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DETENTION BASIN CALCULATIONS

Paiute Park



~I---r-- --------------------------------'
I

18

18

18

SIZE

18

200

200

191

REVISION BY DATE

SP DET

DET 538

DET 538

DET 538

DET 538

STA I DESCRIPTION

[) REMOVE fl

( ) CONSTRUCT ()

STA I DESCRIPTION

STA I SHAFT BASE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

BNmNBU.ING DIVISION

STA TO STA LF
INSTALL NEW STORM DRAIN PIPE

7+41 TO 9+32

3+41 TO 5+41

5+41 TO 7+41

1+10 TO 3+41 232

9+32

5+41

7+41

3+41

1+10

INSTALL NEW STORM DRAIN MANHOLES

j%%t~0ti BY DATE
DESIGNED i M. LUECKER 3122100

PRELIMINARY DRAWN I M. ROSS 3122100
NOT FOR CHECKED I J. HOLZMEISTER 3/2

1
2100

CONSTRUCTION

:J :l ::f 1'1 II ::l :
DRAWING NO. PLAN AP() PROFILE I~~~ .or

PDB-3 PAIUTE PARK BASIN 1J1"l'O I,2

OSBORN ROAD STORM DRAIN
HOMAS RD & 61ST PL TO INDIAN BEND WASt'

PROJECT CONTROL NO. 027-04 30

@

®

®

NO.

CD

NO.

NO.

NO.1

INSTALL NEW CATCH BASIN AND PIPE CONNECTIONS
INLET INLET CONN PIPE

'NO:" STA TYPE TYPE LF SIZE

1242

~?5..e;'."'I---'-----:-:::1=::---:C=:-~-:-==:"7=-:-L-:-----l...----1
OTHER NEW CONSTRUCTION

............ J?1.1....

10+00

..., J?19.. .

I :
...............................J??1..

9+00

. +

8+00

.......~....... . ~ .

1+00

'.
~ :

• ••. j .•.•••.•••••••.•••.• ~ •••••••••.••••••••• ,! ,! .

6+00

.•..•.•• j ..••

5+00

.. -. ~ - - !.... .. . !.... . ! .

4+00

.' ,
" .
: '

...... ············i··

3+00

....................~ " } .

2+001+00

............!....

. ! ~ ! ...... ! .

.. .......••.•••.•.••..••... ..................•: .......•• -;'..... •...........•...•.. 'l"... .•. . ~..... .•............ :

'! , ·····················[1 J ········11 ~¥TJETST~CTUR8 ........,
MH #1 . .• •. GR~~~+~C d49.25 . \

. ···STklHO·MH··.Z··· ,·0 ..•..........!.. . L·······:·FINISHED··GRAOE·EU1248.0~· J?5.? l- =-==-- -l

jRlM EL 1249.86: stA3+4i MH #3 • ..:: PROTECT E~~~E~~~L~CO~~~L1TY LINE IN

~=I=~==:\,~~~.. ~~···t··· ~~t····:·····:····:·····r·-·r··· :···ll:··~11M: ~.~~.~~lJf~4i9.~7.~~.~t~F~IN~I~S~H~E.D~G:R:AOtiE:~/'~·~t]M~.~~~~r~.1I·~~A~!3..~Q~Q~, ..;~,~."..~~.I~····~·····~·····~····~·····~··~·····~····~/1~~:T·~:~#J~t;.i~12~4~8.;6;0~: :.~3~Ot'O~B~e~n~d~.J..... J?5.9 1-

1

W_

1

-L-'P:...::L:..:..;A.::.;CE.=-- --1

.........232LF•. OF..18 •.• PIPE ,............., _ i T i , .\ ..J?18. .. S-O.0022Yft 200 LF Of 18' PIPE ., .:~"54' PIpf···· ~.------------,....---.------1

, .........,IE.~~~:.36/~L..L....L.....=....=.....L....===.=....r·····~····~·····=+····===····=·····iIE~.~1~24~6Jt8~40/~f···=····=·····~····~_~····~·~~=o~.gorP2~2~}'1~ft:····t·"~Ejli2~46~'.i3i9~k;c;=·~2iQ~O~k~~go.~~~~ii2!8Yi~·ft~1~'~E~E~12;4j5~.9;3;/~··~····:····:·····: ....:..~....~~.~~l··~·~~~io~~!F~O]~~~·:I1~:~,'~~~~.:.... ·:····l·-j···~····~~·····ll=·····~····=·····~·····il~.G····· ...J?1.e;.. 1
IE 1245.501

0+00

12515.......)..........: ...

EXISTING UTILITIES AND OTHER FACILITIES HAVE BEEN PLACED ON THE
PLANS fR'OM FIELD SURVEYS, EXISTING MAPS AND OTHER CURRENT
PLANS' WITHIN THE AREA OF THIS PROJECT. THE CONTRACTOR WILL ;
DErE~MJNE' 'TH~ EXACT LOCATION AND/OR ELEVATION OF EXISTING UTILITIES. :', :::r ~ .. - ~ --, .. ~ .

~.:.L

.J?4.? ...

.J2.1.1..

.J?:i? ..

w:\9907\c~dd\drli"~\pajute\sdpipe.dgn

Plott.d By: MAL 23 MAR 100 08:0i:42

..J.?~.4

.J?1.e;....

....J?1.8.

I

I

~
I
I

I
i
I

I
I

•
~

II:

I

~
I

I
I
---'-----------------------------------------------------------------



o
I

;:...

lTYPl

ELEV 1251.15

3'olr

J. HOLZ'-4EISTER 3/22/00
J. CARLILE 3/22/00

REVISION BY DATE

J

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

ENGINBBlUNG DIVlSION

PRELIMINARY
NOT FOR

CONSTRUCTION

k@1WHM BY DATE
T. REGIS 3/22/00

OSBORN ROAD STORM DRAIN
HOMAS RD 8< 61ST PL TO INDIAN BEND WAS

PROJECT CONTROL NO. 027-04 30

3'-6'

IE 1245.32

0.02Ytt

3

NO.

1'=1'-0'

2

SECTION

.5t!1~
2'-0"

INLET GRATE
&. FRAME~

1'-0'

#4
(8 BARS)

ELEV 1249.25

_________ .!~Jl1.8.'- _

'S.12.l..=
2'-0'

«
Ci

1'-0'

PLAN
1"=1'-0'

16'-0'

1'=1'-0'
ELEVATION

Grate _______

I I I I, ,, ,, ,, ,, ,
:~

1'-0'

1~'5HOOP

~
WITH 1'-6'LAP
EACH FACE

4'-3" #5 EACH 2-·5
/ FACE /EACH SIDE L

(TYPJ OF PIPE
2 1 O'

./ .( / // 7
/' ~ / W 7 ~

~
1/ / 10" 3'-0' 1'-9'

Ij~ V
(TYPJ (TYPJ

-? 1/ """V t

'---", l I I 6'x36' OPENING I
0-"

~'
~
~ \

,"-

~ J /v envl>
t>- /v

'"i/E " " ........ - ./
/' I

----./

~~ // ) ~

I

BACK WALL REINFORCING I FRONT WALL REINFORCING

w,
;;,

~
I
I
I,

. ~r------~H--------------+'+---------------------------------_I I I I I
o I I I'-d... ~...L ..L~

I ,

#4t!112 ,

'5'~
2 1-0'

#51:0-
EACH SID
OF PIPE

__-'-__P'_otl_e_d_B_V'_M_G_R__22_M_AR_100__12_:29_:58 ~

1,11------------------------------_

~

~
•
~
I
~

Ii
I

I
' ORAWING NO.
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*********************
* CULVERT PROGRAM *
*********************

ARIZONA DEPT. OF TRANSPORTATION STRUCTURES SECTION

PROJECT NO.: Cf<1a} _ DATE: 11-04-1999 TIME: 22:17:29
PROJECT NAME :~~~ S~~ O~/~

COMPUTED BY: 9/1 CHK BY : Mt
1**********************************************************************
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I
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I
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I
I
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I
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HYDRAULIC ANALYSIS OF 1 - 4.5 FT. X 140.00 FT. P.C.
n = 0.0120

INLET CONTROL GOVERNS

HEADWATER COMPUTATION

INLET CONT. OUTLET CONTROL HW = H+ho-LSo
Q HWjD HW Ke H Dc (Dc+D)j2 TW ho LSo HW

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

99.00 1.04 4.68 0.70 1.32 2.92 3.71 3.70 3.71 0.57 4.46

CONTROL HW= 4.68 OUTLET VEL= 9.38 DHW= 50.00 AHW= 57.00 DN= 2.83
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*********************
* CULVERT PROGRAM *
*********************

NO. : qqD/ DATE : 11-04-1999 TIME: 22:20:08
NAME : O~b,m S Iv..... 0;"':

BY : 911 CHI< BY : /fJt,

1**********************************************************************
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II

HYDRAULIC ANALYSIS OF 1 - 4.5 FT. X 140.00 FT. P.C.
n = 0.0120

INLET CONTROL GOVERNS

HEADWATER COMPUTATION

INLET CONT. OUTLET CONTROL HW = H+ho-LSo
Q HW/D HW Ke H Dc (Dc+D)/2 TW ho LSo HW

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

122.00 1.27 5.70 0.70 2.01 3.25 3.88 3.89 3.89 0.57 5.33

CONTROL HW= 5.70 OUTLET VEL= 8.35 DHW= 51.02 AHW= 57.00 DN= 3.31
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*********************
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PROJECT
PROJECT
COMPUTED

NO.
NAME

BY

Cf'''i'o? DATE
O'5hrn $ft.,.., {)rt'/;,

. 91./

: 11-04-1999

CHK BY : IJt/
TIME: 16:49:39

1**********************************************************************

HYDRAULIC ANALYSIS OF 1 - 4.5 FT. X 140.00 FT. P.C.
n = 0.0120

HEADWATER COMPUTATION

INLET CONT. OUTLET CONTROL HW = H+ho-LSo
Q HWjD HW - Ke H Dc (Dc+D)j2 TW ho LSo HW

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

140.00 1.48 6.65 0.70 2.65 3.48 3.99 4.00 4.00 0.57 6.08
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INLET CONTROL GOVERNS

CONTROL HW= 6.65 OUTLET VEL= 9.37 DHW= 51.97 AHW= 57.00
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DN= 3.80
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Paiute Park Storage Volume

Elevation Volume Volume Volume
(CY) (CF) (AC-FT)

1248 0 0 0.00
1249 423 11410 0.26
1250 3055 82482 1.89
1251 7956 214809 4.93

1252 13804 372708 8.56
1253 19841 535712 12.30
1254 26072 703944 16.16
1255 32501 877535 20.15
1256 39134 1056621 24.26
1257 45975 1241317 28.50
1258 53121 1434259 32.93

Marriott Basin Storage Volume

Elevation Volume Volume Volume
(CY) (CF) (AC-FT)

1268 0 0 0.00
1269 762 20579 0.47
1270 2400 64792 1.49
1271 4192 113187 2.60
1272 6159 166282 3.82
1273 8315 224497 5.15
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- - - - - - - - - - - - - - - - - - -
Inlet Loss Coefficients
FCDMC Drainage Manual, Vol. II, Sec 4.3.3

Equation 4.9b:

Marriott to Paiute

Q£- ~. ~- a/coso.

hj = _...:A..,;,2~g:....-_....:...;A.).;,g~_:....-A~3~g:....-_--,A":;4",g_ + 02 - 01

ffu.±..ful.
2

Condition Q, I 0, J A, 1 Q2 I O2 I A2 I Q3 I 0 3 I A3 I coslh ke h·

Marriott Outlet Culvert Inlet 0.50 StormCad

MH 10+85 90 oeqree Bend 1.38 StormCad

Pioe Size Chanae Match crowns- no headloss 0.00
Total 1.38 StormCad

J 11+95 CB Connector 38 f 36 I 7.1 I 47 I 36 I 7.1 I 9 I 24 I 3.1 I 0 na 0.48
MH 13+70 90 Oearee Bend 1.38 StormCad

J 17+91 CB Connector 47 I 42 I 9.6 I 50 I 42 T 9.6 I 3 I 18 I 1.8 I 0 na 0.10
MH 18+65 90 Oegree Bend 1.38 StormCad

MH 19+29 Junction Structure, Exoansion v= 7 fos Assume 01/02=4 0.92 0.70
Junction Structure, Contraction v= 5 fos Assume 01/02=8 0.49 0.19
Total 0.89

P121+12 10 Oegree Bend 0.05 StormCad

MH 22+25 10 Oearee Bend 0.05
Transition from 36' Pioe Enlaraement 01/02-1.3 0.04
Total 0.09 StormCad

PI 23+46 5 oeqree Bend 0.00 StormCad
MH 25+70 10 Oeqree Bend 0.05 StormCad
J 27+47 CB Connector 65 I 48 I 12.6 I 68.5 I 48 I 12.6 I 3.5 I 18 I 1.8 I 0 na 0.09
PI 28+55 10 Oearee Bend 0.05 StormCad
MH 30+96 10 Oearee Bend 0.05 StormCad
J 34+48 CB Connector 68.5 I 48 I 12.6 T 72 T 48 T 12.6 I 3.5 I 18 I 1.8 I 0 na 0.10
MH 35+06 Pioe Enlaraement- 48' to 66' 0.25 StormCad
J 35+34 CB Connector 72 I 66 I 23.8 I 135 I 66 I 23.8 I 63.0 I 48 I 12.6 I 0 na 0.72
64th St J 68+05 90 Degree Bend 1.38 StormCad
64th St J 74+05 Transition to Box Culvert Consider cross sectional areas of aiDe and inside of iunction box for calculatino 01/02

Enlarqement 01/02=2.5 067
Contraction 01/02-2.5 0.41
Total 1.08 StormCad

64th St J 80+61 CB Connector 100 I 66.3 I 24.0 I 159 I 85.6 I 40.0 I 59 I 42 I 9.6 I 0 na 1.82
90 Oeqree Bend, 6x4 v- 4 fos 1.38 034
Total 2.16



- - - - - - - - - - - - - - - - - - -
Inlet Loss Coefficients
FCDMC Drainage Manual, Vol. II, Sec 4.3.3

Equation 4.9b:

g£- ~. a/coso, -~
hj = A2g A,g A3g A,g + 02 - 01

ffi.0...ful
2

Paiute to Indian Bend Wash
Condition Q1 I 0 1 I Ai I Q2 I O2 I A2 I Q3 I 0 3 I A3 I cos(h k. h·

Paiute Park Inlet Culvert Inlet 0.50 5tormCad
PI 60+67 45 Oeqree bend @60+67 0.40 5tormCad
PI 61+29 45 Oearee bend @61+29 0.40 5tormCad
MH 63+40 MH@63+40 0.05 5tormCad
MH 66+80 MH@66+80 0.05 5tormCad
Navaio Junction Lateral @mainline' 49 I 36 I 7.1 I 103 I 60 I 19.6 I 44 I 54 I 159 I 0 na 0.47

'Lateral to Navaio is Pipe 1, mainline in Osborn is Pipe 2 and mainline in alley is Pipe 3- adiust equation 4.9a to remove 01-02 lactor.
Junction Structure, Expansion v= 7 fps Assume 01/02=8 0.90 0.68
Junction Structure, Contraction v= 5 Ips Assume 01/02=3 0.42 0.16
Total 1.31

Navajo Lateral Losses at connectors 41 I 36 I 7.1 I 49 I 36 I 7.1 I 8 I 18 I 1.8 I 0 na 0.45
MH 71+80 MH v 5 fps 0.05 0.02

Catch basin connection 49 I 60 I 19.6 I 51 I 60 I 19.6 I 2 I 18 I 1.8 I 0 na 0.02
Total 0.04

Pinto (72+43) Lateral @ mainline 51 I 60 I 19.6 I 99 I 60 I 19.6 I 49 I 48 I 12.6 I 0 na 0.58
Pinto Lateral Losses at connectors 45 I 36 I 7.1 I 49 I 36 I 7.1 I 4 I 18 I 1.8 I 0 na 0.23
MH 81+60 MH @76+65 and 81+60 0.10 5tormCad
J 81+82 Catch basin connection 137 I 78 I 33.2 I 143 I 78 I 33.2 I 6 I 18 I 1.8 I 0 na 0.05
182+63 68th St Lateral @ mainline' 137 I 78 I 33.2 I 225 I 78 I 33.2 I 88 I 60 I 19.6 I 0 0.90

'HEC-l model contains sliaht discre ancv in areas 01 Subbasin 050620. Reduce peak llow Irom 68th SI. proportionally to 88 cIs to calculate headloss.
68th Street Lateral Losses at connectors 84 I 42 I 9.6 I 88 I 42 I 96 I 4 I 18 I 1.8 I 0 na 0.23
PI 86+80 45 Oearee bend 0.40

MH 86+40 0.05
Total 0.45 5tormCad

PI 87+30 45 Oeqree bend 0.40 5tormCad
J 88+87 Catch basin connection 243 I 78 I 33.2 I 249 I 78 I 33.2 I 6 I 18 I 1.8 I 0 na 0.08
J 93+01 Supai Lateral @mainline' 242 I 78 I 33.2 I 285 I 78 I 33.2 I 43 I 36 I 7.1 I 0 na 0.64

'HEC-l model contains sliaht discre ancv in areas 01 Subbasin 050630. Increase peak Ilow from Supai proportionallv to 43 cfs to calculate headloss.
MH 91+00 v= 9 Ips 0.05 0.06
Total 0.70

Supai Lateral Losses at connectors 40 I 36 I 7.1 I 43 I 36 I 7.1 I 3 I 18 I 1.8 I 0 na 0.15
MH 95+10 Catch basin connection 285 I 78 I 33.2 I 289 I 90 I 44.2 I 4 I 18 I 1.8 I 0 na -0.45

Chanqe 01 pipe size with matchinq crowns- adjust equation 4.9a to remove 01-02 lactor. Result is neqative. Assume no head loss, no qain in enerqy. Use 0.0
195+72 70th St Lateral @mainline' 271 I 90 I 44.2 I 342 I 90 I 44.2 I 71 I 42 I 9.6 I 0 I 0.69

'HEC-l model contains sliqht discre ancy in areas 01 Subbasin 050630. Increase peak Ilow from 70th St proportionally to 71 cIs to calculate headloss.
70th Street Lateral Losses at connectors 64 I 42 I 9.6 I 71 I 42 I 9.6 I 7 I 18 I . 18 I 0 na 0.32
MH 101+90 90 Oeqree Bend v= 4 Ips Velocity calculated based on smallest cross section within iunction structure. 1.38 0.34

Junction Structure, Expansion v= 8 Ips Assume 01/02=2 0.53 0.53
Junction Structure, Contraction v= 8 fps Assume Dl/D2=2 0.36 0.36
Total 1.23

IJ 104+53 Church Inlet No.1 348 I 90 I 44.2 I 356 I 90 I 44.2 I 8 I 18 I 1.8 I 0 na 0.09

IJ 106+45 Church Inlet No.2 356 I 90 I 44.2 I 361 I 90 I 44.2 I 5 I 18 I 1.8 I 0 na 0.06
MH 106+00 v= 8 Ips 0.05 0.05
Total 0.11

J 107+92 Small Apartment 361 I 90 I 44.2 I 366 I 90 I 44.2 I 5 I 18 I 1.8 I 0 na 0.06
J 110+50 MH@ 110+50 0.05 5tormCad

1115+32 71st & Osborn Junction Structure, Expansion v= 8 Ips Assume 01/02=3 074 0.74
Junction Structure, Contraction v= 9 fps Assume 01/02=2 036 0.45

Sewer Transition, Contraction v= 8 fps Assume 01 /D2= 1.1 0.04 0.04
90 Oeqree Bend v- 5 Ips Velocity calculated based on smallest cross section within structure. 1.38 0.54
Total 1.76

J 118+50 Inlet @ 118+50 392 I 90 I 44.2 I 406 I 90 I 44.2 I 14 I 18 I 1.8 I 0 na 0.18
MH 119+00 v- 9 Ips 0.05 0.06
Total 0.24

J 121+40 Inlets at Earll and Scottsdale 406 I 90 I 44.2 I 411 I 90 I 44.2 I 5 I 18 I 1.8 I 0 na 0.06

MH@ 121+40 v= 10 fps 0.05 008
Sewer Transition- Contraction v- 10 Ips 01/02-1.1 004 0.06
Total 0.20

J 123+00 MH@ 123+00 v 10 Ips 005 008

Sewer Transition- Expansion v= 10 Ips 01/02=1.1, Expansion Anale = 12 dea 009 0.14

Total 0.22

I 128+79 Inlet at Earll and 73rd 411 I 90 I 44.2 I 420 I 90 I 44.2 I 9 I 18 I 1.8 I 0 na 0.12

MH 128+00 v- 10 fps 0.05 0.08

Total 0.20

MHl33+00 MH 0.05 5tormCad

1134+56 Civic Cen. Lateral @mainline 420 I 90 I 44.2 I 447 I 90 I 44.2 I 27 I 18 I 1.8 I 0 na 0.37

Civic Center Lateral Losses at connectors 27 I 30 I 4.9 I 34 I 30 I 4.9 I 7 I 18 I 1.8 I 0 na 0.55

MH 135+54 Sewer Transition, Expansion v- 10 Ips 01/02-1.1, Expansion Anale - 12.5 dea 0.04 0.06

Sewer Transition, Contraction v- 10 Ips 01/02-1.1 0.04 0.06

MH 135+57 v- 10 fps 0.05 008

Total 0.20

1141+10 Large Inlet @75th 447 I 96 I 50.3 I 459 I 95.7 I 50.0 I 12 I 18 I 18 I 0 na 0.13

1141+30 75th St Lateral @mainline 459 I 96 I 50.3 I 493 I 95.7 I 50.0 I 34 I 18 I 1.8 I 0 na 0.39

MH 139+00 v- 8 Ips 005 0.05

Sewer Transition- Contraction v- 8 Ips 01/02-1.1 0.04 0.04

Sewer Transition- Expansion v- 8 Ips 01/02 1.2, Expansion Anale - 6 dea 0.02 0.02

Total 0.50

75th Street Lateral Losses at connectors 50 I 36 I 7.1 I 56 I 36 I 7.1 I 6 I 18 I 1.8 I 0 na 0.40

I 143+98 4 Inlets along Earll- 75th to Miller 481 I 104.9 I 60.0 I 500 , 104.9 I 60.0 I 19 I 18 I 1.8 I 0 na 0.16

MH 143+98 v- 8 los 0.05 0.05

Total 0.21

144+00,147+77,146+32 Inlets with 24' Tide Flex Valve a 5 c1s 1.25

MH 147+95 MH 0.05 5tormCad

1148+49- Miller Lateral Lateral at mainline 521 I 104.9 I 60.0 I 556 I 104.9 I 60.0 I 35 I 42 I 9.6 I 0 na 0.32

Lateral Oesiqn Junction Structure- Expansion v- 4 Ips 01/02 2 0.55 0.14

60' Tide Flex Valve 1.00

Total 1.46

Miller Lateral Losses at connectors 18 I 42 I 9.6 I 20 I 42 I 9.6 I 2 I 18 I 1.8 I 0 na 0.03

I 148+49- Miller Lateral Lateral @ mainline 500 I 104.9 I 60.0 I 556 I 104.9 I 60.0 I 56 I 42 I 9.6 I 0 na 0.51

Trunkline Oesian Junction Structure- Expansion v 9 Ips 01/D2 1.2 0.10 0.13

Junction Structure- Contraction v- 9 Ips 01/02 1.2 0.08 0.10

Total 0.74

PI 148+67 45 Degree bend 0.40 5tormCad

PI 149+36 45 Deqree bend v 9 Ips 0.40 0.50

MH@ 153+00 and 158+00 v- 9 Ips 010 0.13

Total 0.63
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Osborn Road Storm Drain

FACSIMILE
March 21, 2000

Mr. Alan Humphrey
Parsons Brinker.hoff
Phoenix, AZ
(480) 921-6883
(480) 966-9234 fax

Reference: Ultra-Light Tidetlcx
24" and 60" 37G

Project:

Dear Alan,

Please call if any questions.

As discussed yesterday, I am writing to confirm that the headloss
characteristic of the Ultra-Light Tideflex is one half the headloss of the
standard Tideflex construction. So, the actual headloss of the Ultra-Light
Valves would be half of what is shown on the headloss curves supplied to you
previously. ~

cc: Mr. Gary weber

I am also faxing the general arrangement drawings showing the valves rotated
45°, as required.

Regards,;;;:21[:' INC.

Michael Duer
Sr. Design Engineer
c:\office\wpwin\files\tideflex\enginccr\parsonsbrink\humphrey{)OOl.doc
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GENERAL NOTES

I. ~8~~~~~~mNRm~1:N~~'!f?~MTJEOC~NET~,;~f06t5~~~~~.°JJLAJ~~ ~~2E~itiSGE ~b~~~.ICtHTJ2~Sspl~mB~rY
nTEgN~iWJc!fI~~TkOrAJtfAt~162~~I~t~AI~~~f~~) %9~Rt~6Pf~JfT~2~D6~D8~bJ~AtPAANRrPASRJHDARLM,~t~RM
IB-STDS1l995.

2. FACILITIES WHICH ARE NOT SPECIFICALLY LOCATED WITH ACTUAL HORIZONTAL AND VERTICAL CONTROL ARE LOCATED
APPROXIMA TEL Y AND TO THE BEST AVAILABLE INFORMA TlON.

3. EXISTING UTILITIES AND OTHER FACILITIES HAVE BEEN PLACED ON THE PLANS FROM FIELD SURVEYS. EXISTING MAPS &
OTHER CURRENT PLANS WITHIN THE AREA OF THIS PROJECT. THE CONTRACTOR WILL DETERMINE THE EXACT LOCATION
AND/ OR ELEVATION OF EXISTING UTILITIES WHICH PERTAIN TO AND AFFECT THE CONSTRUCTION OF THIS PROJECT.

4. TWO (2) WORKING DAYS PRIOR TO EXCAVATION. THE CONTRACTOR SHALL CALL FOR BLUE STAKES: PHONE NO. 263­
liDO. BLUE STAKE CENTER.

5. CATCH BASIN CONNECTOR PIPES SHALL BE LAID ON A STRAIGHT ALIGNMENT AND SLOPE UNLESS OTHERWISE SPECIFIED.
IF BREAKS IN ALIGNMENT OR SLOPE ARE NECESSARY TO MEET FIELD CONDITIONS. THE MAXIMUM DEFLECTION SHALL BE
TWENTY-TWO AND A HALF 122.5) DEGREES. CONTRACTOR SHALL PROVIDE A PIPE SUPPORT AT EACH CATCH BASIN WITH
A CONCRETE PIPE COLLAR PER M.A.G. DET. 505 COST OF COLLAR SHALL BE INCIDENTAL TO THE COST OF THE CATCH
BASIN. RECOMMEND CONTRACTOR SET OD OF PIPE AT FLOOR CATCH BASIN AND GROUT TO INVERT.

6. DIMENSIONS LOCATING CATCH BASIN ARE FROM CONSTRUCTION CENTERLINE TO CENTERLINE OF CATCH BASIN AT BACK
OF CURB UNLESS OTHERWISE SPECIFIED.

7. NOTIFY EITHER THE CITY OF PHOENIX OR THE CITY OF SCOTTSDALE WATER SERVICES DEPARTMENT. WHICHEVER
APPLIES. AT LEAST 72 HOURS IN ADVANCE OF ANY WATER LINE WORK REOUIRING SHUTDOWNS OR TAPPING OF WATER
LINES. NOTIFY THE CITY OF PHOENIX WATER SERVICES 1262-6251l FOR WATER LINES ALONG THOMAS ROAD. NOTIFY
THE CITY OF SCOTTSDALE WATER SERVICES 1480) 312-5650 FOR OTHER WATER LINES.

8. EXISTING IRRIGATION BERMS DISTRUBED BY NEW CONSTRUCTION SHALL BE REPLACED TO ORIGINAL GRADE AND ELEVATION
UNLESS OTHERWISE SHOWN ON THE PLANS.

9. ALL EXISTING ROADWAY PAVEMENT DISTRUBED DURING CONSTRUCTION SHALL BE REPLACED IN KIND OR WITH 5: AC.
WHICHEVER IS GREATER. TO THE ORIGINAL GRADE AND ELEVATION \,jtlLESS OTHERWISE SHOWN ON THE PLANS.
PAVEMENT REPLACEMENT SHALL BE A MINIMUM OF 5' OF AC 12-2 ,~ct . LIFTS OF 19MM OVER 8' ABC. IN

~~~S~~~~fEp~~~HM~tk9iE~mrJ~~t~0~H~3~Lt~R/~lASLT~WT SSHHAALLL BlE SDEoA~t Wm0~bl~~EINil\~L~~I.18.N OF
SPECIFICATION 332 WITH A TYPE II AGGREGATE MIX IM.A.G. SECTION 7151. THE COST OF THE SLURRY SEAL COAT
SHALL BE INCLUOED IN THE UNIT BIO PRICE FOR PAVEMENT REPLACEMENT.

10. SANITARY SEWER MAINS AND TAPS CROSSING OVER NEW STROM DRAIN OR CATCH BASIN CONNECTOR PIPE SHALL BE
SUPPORTED PER M.A.G. STD. OET. 403-1 OR 403-2. SANITARY SEWER MAINS AND TAPS CROSSING UNDER NEW
STORM DRAIN OR CATTCH BASIN CONNECTOR PIPE AS NOTED IN THE PLANS SHALL BE SUPPORTED PER M.A.G. STD.
DET. 403-1 OR 403-2. OTHER UTILITIES SHALL BE SUPPORTED PER M.A.G. STD. DET. 403-1. 403-2 OR 403-3 AS NOTED
ON THE PLANS OR AS REOUIRED BY THE ENGINEER.

11. REINFORCED CONCRETE PIPE SHALL BE BEDDED IN ACCORDANCE WITH THE TRENCH DETAILS SHOWN ON THESE PLANS.
DR M.A.G. SPECIFICATIONS. WHICHEVER APPLIES.

12. STA TlONS AND LINEAR FEET OF PIPE SHOWN ON PROFILE ARE ALONG THE CONSTRUCTION CENTERLINE.

13. VERTICAL CONTROL IS BASED ON CITY OF SCOTTSDALE DATUM INGVD 19291

14. THE CONTRACTOR SHALL EXERCISE EXTREME CAUTION WHEN EXCAVATION IN THE VICINITY OF OVERHEAD POWER LINES.

15. ALL TRAFFIC SIGNAL FACILITIES DAMAGED DURING CONSTRCUTION SHALL BE REPLACED TO THE CITY OF SCOTTSDALE
STANDARDS.

16. ALL MANHDLE RIMS ARE TO MATCH NEW OR EXISTING PAVEMENT.

17. ALL TRAFFIC AND PRIVATE SIGNS ARE TO BE PROTECTED IN PLACE IF POSSIBLE. ANY SIGNS REMDVED FOR CONSTRUCTION
ARE TO BE REINSTALLED PER ORIGINAL LAYOUT AND INSTALLATION.

18. ALL UTILITIES WHICH ARE NOT TO BE RELOCATED SHALL BE PROTECTED IN PLACE.

19. ~tf. Epx.!rltlr~~tmwgf~d~&EA~~H1dE~~LhPSET I%~A~D~F 1~1I~~ T~~AlrEB~E~E~g~~DINAN'"DCCR1~~~~'tb. WMHKI~~'P,;SSTD.
NECESSARY.

20.EXISTING SWALES ON THE SOUTH SIDE OF NON-CURB AND GUTTER AREAS OF EARLL DRIVE DISTURBED BY NEW
CONSTRUCTION SHALL BE REPLACED TO ORIGINAL GRADE AND ELEVATION UNLESS OTHERWISE SHOWN ON THE PLANS.

21. ALL NEW WATERLINES SHALL BE M.J.D.I.P. WITH RESTRAINED JOINTS IN ACCORDANCE WITH M.A.G. STD. DET. 302. OR
APPROVED EOUAL.

22. ~~}~S{.0~l.Hb~~~S~25~?Y(~_~~pTH~A~h~~~'r A«(p~:e~S~~f. WITHIN THE STREET SHALL BE BACKFILLED IN ACCORDANCE

23. STREET WIDTHS SHOWN ON PLANS ARE TO BACK OF CURB.

24. POTHOLE ELEVATIONS SHOWN ARE TO THE TOP OF UTILITY.

JUNCTION STRUCTURE NOTES:

DESIGN SPECIFICATIONS:

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS STANDARD
SPECIFICATIONS FOR HIGHWAY BRIDGES. 16TH EDITION DATED 1996. AS AMENDED BY THE
1997 AND 1998 INTERIM REVISIONS.

CONSTRUCTION SPECIFICATIONS

MARICOPA ASSOCIATION OF GOVERNMENTS IMAG) UNIFORM STANDARD SPECIFICATIONS FOR
PUBLIC WORKS CONSTRUCTION. 1992. WITH REVISIONS THROUGH 1996.

DESIGN LOADINGS

VERTICAL EARTH PRESSURE: 120 PCF IASSUMEDl
ACTIVE EARTH PRESSURE: 30 peF ( ASSUMEDl

CONCRETE AND REINFORCEMENT STRESSES

F' C = 3.000 PSI AT 2B DAYS, CAST-IN-PLACE CONCRETE
FS = 24.000 PSI - REINFORCING STEEL

ALL CONCRETE SHALL 8E MAG CLASS AA.

REINFORCING STEEL SHALL CONFORM TO ASTf.4 A615. GRADE 60.

ALL PLACEMENT DIMENSIONS FOR REINFORCING STEEL SHALL BE TO CENTER OF BARS. ALL BEND
DIMENSIONS FOR REINF. STEEL SHALL BE OUT TO OUT. ALL BAR BENDS TO CONFORM TO AASHTO 8.23
CONTRACTOR TO SUBMIT REINFORCING STEEL SHOP DRAWINGS TO THE ENGINEER FOR REVIEW
AND APPROVAL PRIOR TO PROCEEDING WITH THE WORK.

CONCRETE CLEAR COVER SHALL BE AS FOLLOWS UNLESS NOTED OTHERWISE:

TOP SLAB: TOP BARS 2 INCHES
BOTTOM BARS I INCH

BOTTOM SLAB: TOP BARS 2 INCHES
BOTTOM BARS 3 INCHES

WALLS: OUTSIDE BARS 2 INCHES
INSIDE BARS I'X. INCHES

CAST IN PLACE CONCRETE BOX SECTIONS

DIMENSIONS SHOWN ON THE PLANS FOR CAST IN PLACE BOX CULVERT SECTIONS ARE
BASED ON ADOT STD NO. B-02.10

PRECAST CONCRETE BOX SECTIONS

DIMENSIONS SHOWN ON THE PLANS FOR PRECAST CONCRETE BOX CULVERT SECTIONS ARE
BASED ON ASTf.4 C789 AND ASSUMED CONSTRUCTION TOLERANCES. CONTRACTOR TO VERIFY
ALL OUT-TO-OUT DIMENSIONS SHOWN AT TRANSITION BETWEEN CAST-IN-PLACE AND PRECAST UNITS.

STRUCTURE BACKFILL

STRUCTURE BACKFILL SHALL BE FREE-DRAINING MATERIAL MEETING THE REOUIREMENTS FOR
TYPE A SELECT MATERIAL GIVEN IN TABLE 702 OF THE CONTRUCTIDN SPECIFICATIONS. BACKFILL SHALL
BE COMPACTED IN ACCORDANCE WITH TABLE 601-2. TYPE III. WATER CONSOLIDATION IS NOT
RMITTED.

CONSTRUCTION JOINTS

SANDBLAST ALL CONSTRUCTION JOINTS AND ROUGHEN TO % . MIN AMPLITUDE PRIOR TO CONCRETE PLACMENT.

COORDINATION

CONTRACTOR SHALL COORDINATE ALL EXISTING CONDITIONS DURING CONSTRUCTION OF PROJECT.
CONFLICTS WITH ELEMENTS OF THE CONTRACT DOCUMENTS SHALL BE

REPORTED TO THE ENGINEER AND RESOLVED PRIOR TO PROCEEDING ~I~~~~~~~~~~E~~~~WITH THE WORK.
2

DIMENSIONS ,,~. ''''''ON .' D.T[
DIMENSIONS SHALL NOT BE SCALED FROM THE DRAWINGS. p~~~.SW~~~L c~~;f.'¥i"
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Osborn Road Storm Drain Structures

Structure Location Approximate Ground Elevation

69+20 1260
101+96.77 1253

115+32 1244
121+60 1242
122+80 1242
135+25 1237
135+35 1236
141 +51 1234
141+70 1234
147+85 1231

•
L:\projects\11119\misc\Struct cover.xls
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OSBORN ROAD STORM DRAIN
THOMAS RD & 61ST PL TO INDIAN BEND WAS

PROJECT CONTROL NO. 027-04 30
BY DATE

Fo..- Notes, See Gene..-",' Note D..-.,,,,ing

JUNCTION STRUCTURE
ST A 115+34.20

2-"8 Hoo sb
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"6 • 12" Walls

"6 @ II' TOP & BOT SLAB 11'-6',---,

"6 • 12' Walls <T )J~

"6 • I\'
TOP & BOT SLAB

2-"8XII'-6 '
On Top of Pipe Only

3-"8 X 14'-\0'

N.T.S.

SECTION

NOTE: Box Relnf Not Shown Fo..- Cla..-Ity

See Wall Opening Relnf Detail (Typ)

3-"8 X 14'-10'
10' X 4' ReBe

a:
-'

SECTION EB
u

n JUNCTION STRUCTURE
N.T.S. STA 115+34.20

2-"8 • 4' TOP & BOT

I
I
I

90' PIPE

FLOW

STA 115+34.20

J'"-'-----+----'-'1
~--"---+ I I I

I ! I
I I 10' <Typ)----l
I I I
I ! I
I I
I

---------1------
I
I
I
I
I

-.J
I

'-----+- L __

PLAN
N.T.S.

10'x4' ReBe

L

DRnlNG NO. ..JJlCTION STRUCTURE SHEET or
STI4 115 • ]41.20 £>8 110
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11-1,

RECORD DR .... lNe;

MANHOLE FRAME &COYER
PER MAG STO OTL 424

OU[BYA(YISJON

ELEY'1225.39 11/. c: )'2.51-] ~

wf. ,,)·4-3 ~/,

FLOOD CONTROL DISTRICT
OF HARICOPA COUNTY

MANHOLE RIS
PER MAG STO OTL 522

N
0:-

NO.

If ".;c.. ;/I'1~

5f~ 1'1.'.t

I~ I"
~.
MII~W6LE STEPS
PER MAG STO OTL 522

ToP---

ELEY'1248.2S

ELEY'1226.60

ELEY'1236.33

FLOW

~t ... 11
ELEY'1226.62

~J'- ~ t~ " o.q" ~fv"l..--

s ~ l' SECTION A
SCALE 1:50,

",n 1- "Z
11~ - :: 7.P; ,

10

A-$::" 7.8 J(''- 0·13 t~ '1-.;- v.sG #'eJ"l- "..::-
.8f~ttfJ( I~,S ------

90' PIPE

"

)"3' ~n
I~'"

--1":ll'
lTyp)

FLOW

STA 101+96.77

90' PIPE

_---L---+ S - - - ~

.L------+ -l ?
I "'-'--I-I--l-.f-
I
I
I
,------- -+------'
I
I
I
I

~--+--,

L, ----

PLAN
SCALE 1:50

OSBORN ROAD
PROJECT NO. 98-30

BY
O[SI(;H(O C'O

DATE
IO/T/3!t
1011199PRElIl.tlNART DRAWN J>J

NOT F'OR (HEelED

CONSTRUCTION DII PARSONS
~ BRINCKERHOFF

JUNCTION STRUCTURE SMEtT or
SlA 101+"'11

TRoles NO.
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II-,,!~

"6 • 6' TOP & BOT SLAB

"6 • 12" Walls <T p) J~

"6 • 12" Walls ITypl

a:
--'u

;...,

:...

a:
--'u

N.T.S.
SECTION

--------+

"6 • 6' 1l'-9"TOP & BOT SLAB
---,--,

FLOW

2'"SXIl'-6'
On Top of Pipe Only

<Typ)
90' PIPE

2-"S • 4" TOP & SOT

I
10' lTypl--j

I
I

---------I~

FLOW

STA 101+96.77

90" PIPE

__-'---+ S - - -­

--J
I
I
I
I
-j-------

I
I
I
I

I
_......_....._L----+ L,

L

PLAN
N.T.S.

R(VrSDll

PLooD CONTROL DISTRICT
OP MARICOPA COUNTY

ENOINlElUNO DIVlSION

Olll[

OSBORN ROAD STORM DRAIN
THOMAS RD & 61ST PL TO INDIAN BEND WAS

PROJECT CONTROL NO. 021-04 30
BY DAlE

O£SIGNtD A. S[YEOUAQAN! 11/01/99

PRElIl.l]NARY OR.6'II'N (PC 11/01199

NOT FOR (HE(J;(D Co lINGOR 11/07199

CONSTRUCTION PI PARSOIIS

For Notes, See General Note Drawing ~==-=-l-_-=L,..~~BR=;;;'NCICER==_HOI<."FFm;ri
ORAWINC NO. .u«:TION STRUCTUR£ SHEET Of

STA lOt • 96.17 65 110

~ ~ --------------



- - - - - - - - - -
•
- - - - - - - - -

OSBORN ROAD
PROJECT 00" 98-30

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTT

o.n[.,
REVISION

JUNCTION STRUCTURE
STA 69+20.19

(NV ELEV=124\.57

____L
-r

c
~

U,

A

o,

~

I
I
I

~I
\tl-....

PLAN
Scale 1:50

1'-3"
1'-0" (Typ)

V~ co,-
en

STA 69+20.19

8'-6"

42" PIPE

INV ELEV=1242.10

DATE
1011199
1011/99

...
OESIGNED CAD

PREUlrJlNARY DRAWN J'J

NOT FOR I:.CH(~C~'(~0-b-~===--L--_-l
CONSTRUCTION DB PARSONS

Fi· BRINCKERHOFF
--m

JUNCTION STRUCTURE
SUO 6'1·20.1'

9€[T or

lRAtS NO.
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36' PIPE

PLAN
~

2-B" .4' TOP & BOT

10" (TypJ

J~"5 •
Cst, Jt. IT

SECTION
N.T.S.

a:
...J
U

Reinf. Detail

54' PIPE

JUNCTION STRUCTURE
STA 69+20.19

R[CORO ORAWING

For Notes. See General Note Drawing.

A[VISIOH 61' DA1(

FLOOD CONDllL DISTRICT
OF MARIC8'A COUNTY

ENOINEE_ IIIVlSION

OSBORN ROAI STORM DRAIN
HOMAS RO & 61ST P.I. TO INOIAN BEND WAS

PROJECT CONTRlIl. NO, 027-04 30
BY onE

DESIGN£D .. SCT[OW.toOANJ 11/0115'3

PRELIMINARY ORnN l?C 11/01/'9

NOT FOR CH(C"EO'" UMCOFI 11/01159

CONSTRUCTION p. PJARSOHS
utBRINCICERHOFF

ORAWING NO. .AJNC1Dt STRUCTURE SHEET Of
S_,~ .. 20.19 63 110
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Series TF·1
e Tideflex® Check Valve :::....::'----_...../@

Red Y.llve Company, Inc.

• Lightweight, all-elastomer design

• Seals around entrapped solids

• Cost-effective, maintenance-free design

We are pleased to announce the introduction of the
revolutionary TF-l Check Val ve. It functions and
operates under the same simple principle of opera­
tion as the original TF-2 Tideflex<!..

This design is ideal for existing manhole installations
where the invert of the pipe is close to the floor of the
vault. There are many check valves in interceptors,
manholes, and vaults. These vaults are designed so
that there would be a maximum gravity head; thus,
the invert pipe is as close to the base as possible. The
TF-I allows installations in such applications.

Flanged Style TF-1

The Red Valve Series TF-I Tideflex® Check Valve
is designed for applications in manholes, where the
bottom of the manhole is close to the invert of the
pipe. The TF- I configuration allows the valve to be
properly installed without manhole modification,
ensuring positive backflow prevention and a lifetime
of maintenance-free performance.

I-l-I_
1
H

.....-...J...J_I

I-l-I­
_~IA\p;,,:ooLLJJl\U

-I AI­
TidefleX® TF-1

• Ideal for manhole installations

• Elastomers available in

Pure Gum Rubber, Neoprene,

Hypalon, Chlorobutyl, Buna-N,

Viton, and EPDM

Materials of Construction

Features &Benefits

I

I
I
I

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

•

Dimensions Series TF-1 Tideflex® Check Valve
TidefleX® TF-1 TF-1 Flanaed

Line Mating Pipe 0.0. Cuff Slip- ANSI Maximum Maximum
Size Minimum Maximum On Length Flange Length Height

(less than) A Size L H

4" 3-7/8" 5-7/8 " 1-1/2 " 4" 10" 8"
6" 5-7/8" 7-7/8 " 2" 6" 14" 12"
8" 7-7/8" 9-7/8 " 2" 8" 17-1/4" 15-1/4"
10" 9-7/8" 11-3/4 " 3" 10" 21-1/2 " 18-3/4 "
12 " 11-3/4" 15-3/4 " 4" 12" 26" 22"
16 " 15-3/4 " 19-3/4 " 5" 16" 32" 29"
20" 19-3/4 " 23-3/4 " 8" 20" 40" 36"
24" 23-3/4 " 29-3/4" 8" 24" 46" 43"
30" 29-3/4 " 35-3/4" 9" 30" 55-1/4 " 54-3/4

36" 35-3/4 " 41-3/4" 10" 36" 65" 69"
42" 41-3/4" 47-3/4" 10" 42" 59-1/2" 70-1/2

48" 47-3/4" 59-3/4 " 10" 48" 71" 91 "

60 " 59-314" 72" 13" 60" 80-314" 95"

IE.
Red Valve Company, Inc.• 700 North Bell Avenue, Carnegie, PA 15106 • 412-279-0044 • Fax 412279-7878 • www.redvalve.com (Bulletin #547-97)
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SECTION

··2. Match -11 Ba,s Spacing in Top and Bottom Slabs to -Il Bars
in the Walls.

SHEET or
11 110

RECORD DRawlNC

II~ "

JUNCTION STRUCTURE
fA 4.7

~.

FLOOD CONTROL DISTRICT
OP MARICOPA COUNTY

ENGINEERINO DIVISION

e.

DRAWINC NO.

PR£lIt.lINARY DRAWN (PC 11/011'39
NOT FOR CHECkED C. L\NCOR 11/01199

CONSTRUCTION .GO PARSONS
~ BRINCKERHOFF

OSBORN ROAO STORM DRAIN
HOMAS RD & 61ST PL TO INDIAN BEND WAS

PROJECT CONTROL NO. 027-04 30
BY OATE

DESIGNED A. S[YEOUADAN) 11/07/99

Cst. Jt•
• 6' lTyp)

NOTES,

I. M~tch No. of T"'~nsverse Top ~nd Bottom Slc.'b B~rs to the
Exterior Wall Reinforcing. Fan Reinforcing in Slabs to
Mdxlmum of 7' Spdclng. Bend Lonoltudindl Bdrs dt
45' and Make Them Continous.

4-"11 • 6·L..J~

.. .
r'---,-,-,.~6~· ,.---f.::!

N.T.S.

SECTION

See Note I.

12' IT p)

A!ur
(jS~-O

• Cut Reinforcing Bars at 10' X 6' RCBC Opening

'6 X 5'-0' Both Face
(S Totall lTyp)

42' Pipe

4-"11 •
lTyp)

2-"S • 4'
TOP & BOT

(ITyP)

l~

N.T.S.

[
1'-10'

FLOW

Wall Reinf,
Not Shown
For Cldrlty

10' X 6' RCSC

""'o.bo.. ,,\cIo-"'3\de\.ltlt.\r.r .d.t.05.dgn
101 ...... N..." "''':'''"-.A~4 l~q
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TABtE NO. tv
20"25' Fill

QQ hh

~ ~

l~~~j!
)' 10' '3' 12' "'-J '10 6 8' 1',2 14 <1 ~' 2~ 2'-6

2::::tt-,:- '-I'T~~~"t ,-'---NI'- " 1,9 1-6

6· 5' 10' 9' 12' 6'-3 24 £I 6' 1'-2 I ~ 6' £1'-3 2'-6

6' 10' 9' 12' 1'-3 28 1 9' 1'-2 I ~ 6' £1'-9 2"6

7' 10' 9'12' B'-3 321 9' 1'·214 6' 1'·3 2'-6

~Hf+:: :~: ~:~; ~~ ; ~: :::: ::- ~: ~:~~ -~:
~ ~-i1;+ lr 6'-1 24 7 Ii' 9'-6 18 8' 6'-1 2'-8

S' I--'-- C'-'-- -~"- -'::--:--E--'+.:+.:-t-~-P+':'-I---"--t-='--'--fo-"--l
f.t~: II' 12' 1'-1 28 1 l' '3'·6 18 l' 6'-1 2'-8

If I~~!:f :-rJ-H H-; :: H-:: ~- ~~- ::+-ft
3.'_ .1_4.: I.]~ 6' .4'-I~ 20 _~ 9' 11'-102J _6 __ 6' _Ii'-6_~'-2"

I_~ .!..~~~ _6~~~1 2~~~__8~_ ~~~.1_021.3__8":'_ ":?_~'-2

+-~~~J~ ~~ 6~~_101 ~~ : ~H~ ::::~ ~~ ~-+- ~~~+~
10' 'i: 14Yl 'l)' 8-;--9':0· 32 9 -ii: 1-1-::-1-0 i1-S' 1i-;-·8~S- -J':7

8:- !~Yj~ I·i.'_ =~ ~9'21 ~Z ~ ·8~_ j'I::IO n 5= ~~,= 8j~l. j·~2_
9'I4¥l'13' 9' 11"-036'3 9'11'-1021 5 £I' 9',5 3'-2
I(Y ~15' I'), -8:-"12',0 ~o -9- 8:-11-:'10 ii "5- -6-;- 9-':-11 ~2--:: ~,* 19~~+f~ ~~ : :: : ::~~ ~:~ f 1~3 B-

12' .!..O~~?"I_~~~.!..2'::~~.!.~ 9~.!..::~2_G 5__~~J_0~1 }~~
~~'IS' 7' 1)'-6409 1'14'-2 2611 l' II'-~ ..!:!.
IZ'I1Y2'IS' l' 14'-£1 44 10 l' 14'-2 26 6 l' IZ'-O 3'-9

+Totdl number' of bdrs In the cross-sectIon.

TABLE NO. III
IS' -20' rill

3' 9' 9' IZ' 4'-1 20 5 6' 1'-Z 1~ 6' 5'-2 l:±

6' ~: :: :: :~: ~:::~: :: ~:~~:: :: ~::~ li~
6' 9' 9' 12' 1'-1 28 6' 1'-2 1~ 6' 6'-8 2'-6

l' 9' 9' 12' 8'-1 Jl £I' 1'-1 I~ £I' 1'-1 1'-6

3' 10Yl II' l' ~'-<\ 20 l' 9'-6 18 l' 5'-1 Z·-8
~' 10Yl' II' 10' 5'-~ l~ 6' 9'-6 18 6' 6'-1_ ~

8' 5' 1orl' II' 9' 6'-~ 24 6' 9'-6 18 6' 6'-1 Z'-8

~: ::: ::: ::: ~:~~~: ~: ::::~: ~ I-~ lEt
8' II' II' 12' 9'-5 31 6' 9',6 [8 5 8' 8'-Z 2'-8

~~~~-;;~:+-i. :::: ~~ ~~-'H*~ ~~ :~r ·*rf, -~::-:
5' 12Yl' 13' l' 6'-8 2~ 1 l' 11"-10 22 6 l' 1'-1 3'-4

£I' 12Y2'I3' l' 1"8 28 1 l' 11'-1012 6 l' 8'-1 3'-4
10' -1'~~'1-3' 9' 8'-8 32 1 £I' 11'-10 n+t~- B::-3-i-2
~ 1J;~t~~-,~ 32~i- 6;-·1~0-"ii -5- -~ 'B",:-io- 3~2
~:.. -_.- ,-- ---'-

19~, :~: :~: :~: :~::: ~~ : :: : ::~:~ ~i+-i~-!:-i~ }+
8' IS' IS' 10' 10'·J Jl 8 l' 14'-2 ,6 6 l' 9'-6 3'-1

9' IS' 15' 10' 11'-1 36 9 l' 14'-2 26 6 l' 10"0 ]':1-

12'~_~ISY2'15' 10' 12'-2408 6' 14',2266 8' _1..Q:.:.~)~1.
11' ISY2' IS' 10' 11',240 8 £I' 14',2 26 6 6' 11',2 3'-8

12' 15Y2'1;' 6' 14',244 8 6' \4'-2 26 6 6' 11'-<,1 3'-9

OQ t'It'I

TABLE NO. II
10' ·IS' rill

]' 8' 9' 12' 3'-11 20 8' 1'·2 I ~ 6' 5'-1 2"6

4· 8' 9' 12' .'-11 24 8' 1'-2 1~ 6' 5'-1 2'-6

£I' 5' 8' 9' 12'5'-1124 6' 1',214 S' 6'·12'-6

£I' 8' 9' 12'£1'·1128 'I' 1'-2 I. £I' 6'-12'-6

l' 8' 9' 12'1'-1132 'I' 1'-214 6' 7"1 Z'-6

J' 9' II' 9' 4'-1 20 6' 9'-6 18 6' 5',8 2'-10

4' 9' II' 9' 5'·1 24 6' 9'·£1 18 6' 6'-2 2"10

8' 5' 9Yl' 11' 9' 6'-2 24 6' 9'-6 18 £I' 6'-8 2'-10

6' 9Y2' II' 9' 1'-2 28 6' 9'-6 18 6' 1'-1 2'-9

l' 9Y2' II' 12' 8'-2 32 6' 9'-6 18 6' 1'-7 2'-9

8' 9Y1' I J' IZ' 9'·2 J2 6 6' 9'-6 18 S 6' 8'-1 2'-9

+-~~H~{ ~~ *~-:~:::::~E-: -% ~::9 ~~--
5' 10Yl'I3' 9' 6'-4 24 6 6' 11'-1022 6 6' 1'·1 3',£1

10' ~~~ ~f4f.+ f~ ;*~~ iS~ ~~ : :: ::~~ ~:~~
~ttt~ ji ~i'I~:ttI--j-I-;-CI~O"_' -,.-r,:::' ~c:-
9' llYl'l)' II' 10'·6 36 1 J' 11'·10 '11 6 l' 9'-6 ]'·4

10'~'~-11' 11'-6 40 , £1'11'-1022 6 9' 10'-0~
8' 13' IS' 10' 9"9 3'1 8 l' 14'·Z 26 6 l' 9'-5 3'·8

9' IJ' IS' 10' 10'-9 36 8 7' 14'-2 26 6 l' 9'-11 3'-8

12' 10.:. ~~.!.Q:. Iy-g 40 8 l' 14'-1 26 6 l' 10'-5 3'-8

11' I]' IS' 10' 12'-9 40 9 l' 14'·'1 26 6 l' 11'-0 3'-9

1'1' 13Yl'ls' l' 13"1 44 8 l' 1.'-2 26 6 l' 11'-7 3'·9

QO hh

TABtE NO. I

O' -10' riLL

9' 11 Yl' IS' 8' 10'-6 36 8 8' 14'-2 38 6 6' 10'-1 ~'-8

[Z' IO'11Yl 'IS' 6' 11'-6 ~O 1 6' 1~'-2 ~O 6 £I' 11'-~ ~'-8

II' IZ' IS' 8' 12'·1 ~O 8 8' I ~'-Z 4Z 6 6' 11'-6 ~'-~

IZ· 12' IS' £I' 11'·1 ~~ 8 6' 1~'-Z ~6 6 6' IZ'-2 ~'-6

l' 9Y2' 9' 12' ~"2 20 L' 7'-' I. 9' 5',2 2',6

4' 9Yl' 9' 12' 5',2 24 b' 1'-2 16 8' 5'-11 2'-9

" I' 9Y,' 9' II' ,'-I l' ,')'-1 16 ,','-1 1'-9
----.. G' 9Yl' 9' It" 7'-2 28 S' 7'-2 18 G' 7'·2 )'-0

l' 9Y7' 9' 12' S'·2 32 8' 1'·2 18 G' 1',8 )',0

Y 10' I" 12' 4") 20 9' 9"0 18 6' 6'-2 3'-5

~W'11'11'5") 24 8' 9'-620 Ii' {,'·8 J"5

~; S'~: :~:::: :~: ~:~~ ~f :: ~:~: ~~ 4 :: ~::~ ~:~:

+~ ::: :~: :::~ ~~ G :: :::: ~~ : t-f*++
)~.~ 11~ ~~~ ~.::.] ~~. ~I~ IJ..::.~~?J.. _5. _~.•2'.:.!-~~
4' 10' 13' 12' 5'-) 24 6 8' 11'-10 n 5 £I' 1"10 .'-5

1~~'n"12' 6") 246' 7'11'-10245 l' S'-) 4'-4

10'~: :~: :~: :~: ;::~ ~; : ~: :::~:~~: ~ :: :::~ :::;
.. -ji;-TJ:7z. ,'T -jl-'~-IIC:;-O26 \ ~ --,::af--i:j-

.. __...... -.!.- --.!~II2.: ~2":' ~j_ 36 ~~~~ 28 5 8' 10'-1 ~'-2
-.".. 10'IOYll3'12"II'-~ ~O 6 ,_6',11'-1028'58' 10'-1 ~'-2

8· 11 Yl' IS' 9' 9'·6 32 1 6' I~'-2 J8 6 6' 10'-<\ ~'-8

B-C2, 10

tn' I' (,

II ~'~_I

~9' IJ

I,
'·1

1

Cdrs (Typ, I

hh bars =4
( Typ i Cd I)

1
.1

:i~
~IZ
iil u
~u

J
)

1

~--'----- cc

s W .-:4'

AR IZONA

6"
~ '-1/.!"',z,,J.., ,DEPARTMENT OF TRANSPORTATION

~
'~-~~'\:':'\1'1 (7- <,'. ' HIGHWAYS OIVISION
l:.(~"".J.l' ' -- ';';O~;D"'--- S2~~DA_~D D~WJN_GS__ --
~...:. ,:"~18U1J: S 1NGL E BARREL

72!~,T. BOX CUL VERT

NOTE: S~e 8-01. Ie for- Gene.:""dl NOTes dna Miscelldneous Defni '5.

~l~ I­
*1f-

TYP ICAL SEC110N

ee bdr'S'.-/

-4 (1(1 bdr'S
eQud [ I Y spaced

1 ~1...:..£1_,

w

BENOS

4'

-5 dd bdr'S
(Typicdll-

Constr-, ,J t.
( 1 ypl Cdll

Tdble VTdb'e II Tdble II [ fdble IV

OUANllT 1[$ PER L [NEAR rOOT or BARREL

T.sble I

J' 1.022 ISI.4 1.0(,0 193,8 1.21S 197.1 1.BO 110_9 1.485 209.8

4' 1.102 160.~ 1,1<\0204.£1 1.295206,91.410213.31.565238.&

3' 0,841 123.8 0.718 123,1 0,812 129.1 0.966 143,5 1.029 150,7

3' 0.635 90.0 0,563 95.1 0,611 104,2 0.659 101.1 0.684 118,6

4' 0.691 104,4 0,618 104.1 0.661 ,n.2 0,115 121,4 0.1&3 128.4

9· I. 89& J2s.9 2. OJ] 300.2 2,216 3J1.3 2, 4~5 J48,2 2,628 352.8

B· l. 80) 313,2 1. 940 Z89,8 2.123 291. 5 2,301 Z95,.I\ 2,535 33£1,2

9' 1. 503 198.3 1,619 2,0. 4 1. 135 269, '3 I. 850 255.2 I. 966 211i,4

5' 1,18Z 165.0 1.221 210,6 I.J1S 215,6 1.491 24[,0 1.645 220,3

8' 1.423 188.1 1.500 Z3S.3 1.654 Z33,1l 1,110 2GZ.S 1.886 261,~

1· 0.858 14£1,1 0.785 135,1 0.833 150,~ 0.882 141,5 0,930 153,4

8' 1.180 182.1 1.149 171,0 1.24) 181.8 1.3J1 198,1 1.400 199.5

10· 1.621 106,~ 1.699 244,4 1.815 21G.6 l.9&g 282,4 2,085 217.1

6' 5' 0,146 123.0 0.614 118.4 0.121 121.8 0,111 133,6 0,819 134,1

Ii' 0.802 131,8 0,129 126.1 0,178 141.5 0.826 138.6 0,814 144,5

~I ~: :~: ,:c;~;-:~:-;-:-/--;C~:-;;:-;i:~+':~~~;:-:;-:I-'~;::-:;;;:;:;~~::;-;::-;:~+.:'-':~c;~-;-;S::~~:--;:t--:-:::':;~"':~:--I---;:-;'~~;::~~
8' '£1: 1:044 J)],j 1.0lJ i"6,-8 "1-.-i"0; 1~IiS:~--i,-IIO' -IIiJ-:8 ·j·.-164- [-io,)

1.' 1. 112 I J1. I 1,081 110,8 1. 115 158,8 l. 238 111,2 1.)]2 220. J

11'1-';--:--~'+--,;,-,__ 9:':1:-:--:-I----i:;:C:::;:::C';t,,:I;':I~__ ~;-:--~;s:.j'-I~~1l)7.\,;';I'10~-,-O;-'I\1...;:t:-,--.;;1:i;t;;:i;,-,--:';:~i:,--:';-:i:",~1hl",l;:.::\;:' __i~ti:_:.-:-';';j~l",I-I----=";:f:)::.'::'__ ~:;.j
12' 2,219 414,3 2, ]56 2.540 ]98. ~ 2.123 431. 2 2,952 4ZI,O

10' 6' 1.2&2113.4 I.J40 202.01.<\55221.01.610253,61.125219.1

), 1,1'1 181,1 I. '10 111" 1.\11 111.8 1.690 111,1 I. S06 111,1

3' lOr:' 9' 12' 4'-4 20 6 6' 1'-2 I~ <\ 6' 5'-3 2'-6

~ ---'--" e!-f-'3-' ~~I~. '_e£I-.!2 I~ • " 1'-10 1'-6
6' Y _IJ~._9~ J}~ 6::'5 I~ ~_ 6' 1'-2 14 4--~~~

6' II' 9' 12' 1'·5 28 1 8' 1'·Z \4 4 6' 6'-I0
1i:i

l' II' 9' 12' 8'-5 32 1 8' 1'-2 I ~ 4 £I' 1'·4 2'-6

3' 13' II' l' 4'-9 20 1 l' 9'-6 18 5 l' 5'·10 2'·8

4' 13' 11'10' ;'-9241 6' 9'-6185 6' £1'·42'-8

8' *~':",13Jl'I..I' _~O~ 6~10 ~~ 8 _8'... ~~-_~__~~_5_._8~_ 6-'::~O ?:.-8_
f,' I JY~' J I' II' 7"10 i'f1 fI 8' 9· (, 18 'I 8' /'·4 ]'.f!

;: ~ H: :f -:~:~~- ~f ~- --}-+:- +i'++ 1~~
3' 16' 13' £I' 5·-3 20 1 (,' 11"1022 6 8' 7'·0 Y-S
~.~6: ij; -,";" """6-."3- l4 -8 7 1-I-::-j"O n 6- -1:-~* -M
~ 1~' 13' 8' 1'-3 24 ~ 8' 11'-1022 6 8' 8'·0 3'·4

£I' I £I' 13' 8' 8'-3 28 9 8' 11"'1022 6 8' 8',4 3"4
10'-.7~- --16:- 13: 8-;--9-::3~-j2 -8'--8:-~onrt~ -8~~'

8' 1£1' IY 9' 10'·332 8 6' 11'·1022 5 £I' 9',2 Y-3
~ _16' 13' S' 11'-) 36 _8- £I' 11'-1022 S- £I' 9'-1 )'.,

10' 16y'I3' IZ' IZ"4 408 £1'11'·1022 5 6' 10'-13'·2

)' 19Y1.' 1_5--'-,.!. 1~ 32 I_~~ 14'-2 26 5 £I' 9'-8 3'-6

LfJlr1~ ~~t!.~~ 36 J_O. .-!.:....~ 2~ ,5 l' 10'-2 3'-6
12' 10' 19Y1' IS' 10' 12'-10 40 9 £I' 14'-2 26 5 £I' 10'-8 3'-1

-1'1' 19Y1: 15; 8; 13':1040 -10 8'- -i·~7:2?G -£1--8:- -li::-G T8­
12: - 20' 15' 10' 1-4::1'1 44 'I 6' 14::2 26 -£1- -£1:- ·'-2::--0 ·]::-~l

hBL[ NO. V
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REVIEW

90 % DRA'IiI'H (PC 11/12199
CHECKEO c. l!NCOA 11/12199

PB~~HOFF-...

PLOOD CONTROL DISTRICT
OP MARICOPA COUNTY

2NOlN£EJUNO DIVlSIOt-t

TRANSITION STRUCtuRE SH£ET or
STAin • 80 11 liZ

A(V1S1Qf\l

OSBORN ROAD STORM DRAIN
HOMAS RD II. 61ST PL TO INDIAN BEND WAS

PROJECT CONTROL NO. 027-04 30
..,....~, BY OATE

OESIGNED &. SEYEDUADANl Il/l]l~

Notes:

3. For AddItional Notes See General
Note Dr"wlnQ.

I. This Det"" App"es to ,," RCBC
T,..~nslt'on to Pipe Structures.

2. Field Ver-l1y relnforclng OImenslons
prIor' to F"brlc~tton.

N.T.S.

SECTION

a: "6 " 12'
...J 12 - BOTH FACE
u

;..,

SECTION 0)N. T.S.

a:
...J 5'-3'u

I I"6 " 6' lTyp)
N lTyp)

\
,I ,

'"~ ~5
,

2' CLR :oU '1-
u

j~
"S " 6' lTyp) :... I-

.'\ 11'"4 Eo. Soa, ?.f x
'0

(I yp) "'''' '"]0 ,

~..
...
"

Cst. Jt, lTyp)

"7 " 6'
~ -

, , c"

I I a:
5'-3'

.J
U

nyp) ;..,
12 - "4 Eo. Spa. (lyp)

30' PIPE

r
II

17'-0'

I---T
I
I
I

__ J_
I
I
I
I

__--------------:+-_L-~_/

N. T.S.

SECTION

Q 4 $~~
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0-

PLAN
N.T.S.
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"6 X 4'-0' " IB'
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10' X 4' RCBC
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~_w"
IrA~C~O~ ISlATEl PROJECT NO.I~'I~~~\ I RECORD [lR1._INC

9 ." 98-30

Limit of Special Relnf.

/I
2-"6 X 8'-0' • 4'

- - - -- - --- ----------------- - TOP 8< BOT

~
Center At Opening

~
(4 Totall 0 0 0

2-"6 X 6'-6' • 4'
I \

IITOP 8< 80T \ I

Ii
Center At Opening \ I Standard Vert. Relnf.

I(4 Totall ,,',_l~,/ I Above emd BelowIz I
Opening (80th Faces>

I St~ndord Vertlcol Reinforcement
Cl I I Plus Additional Bars Corresponding,.,

h
in Size and Number" to Bar-s Cut by':: Opening. Place Half on Each Side.

a: Extend Additional Bars as Far as Possible.

/' "
...J

~
U

~
:...

2-"8 • 4' )7 7
- - - -- ----------------- ------- I\TOP 8< BOT

Ea. Side (8 Totall J 3-"4 Ea. Side
~ Spa. as Shown

~~ ~
- 16 Totall

tx\\,_0,,,
9<

TOP 8< BOT
Ea. SIde 18 Totall

~MANHOLE STA
2-"6 E.F. p 8

",'7
14 Totall

Note: Cut RCBC Relnforcling MANHOLE FRAME & COVER
to Clear Opening By I'. PLAN PER MAG STD DEl ND. 424

/
MANHOLE FRAME & COVER ~"OO" """ ".~", SHAFT

DetailE;)
PER NAME STD DEl NO. 424 REINFORCED CONCRETE MAG STO DE T NO. 522

Wall Opening Reinforcing
\ ADJUSTING RING

PER MAG STO DE T NO. 522 r N.T.S.

1 IY
I ~ NOTES:

MANHOLE STEPS MANHDLE STEPS I. All Reinforcing to Clear Opening by 2- Min.
PER MAG STD DET NO. 522 PER MAG STD DEl NO. 522 2. Cut Horizontal Steel as RequIred.

~ lJ 3. See General Note Drawing For Additional Notes.

l- f- ,
1

? .,. R[VISION .' .."
I'LOOD CONTROL DISTRICT

01' MARlCOI'A COUNTY
ENOINU-.mO DrvISION

HOMAS ~~B&O~~S~O~ f6~~~IA~R~~ND WAS~
PROJECT CONTROL ND. 027-04 30

~= BY DAlE
OESIGNEO .... S[YEOUAOAN] 11/01/99

SECTION ED SECTION CB PRELIUINART DRAWN CPC 11/011"
NOT rOR CH(CHO G. UNCOA 1I/01l'J'J

CONSTRUCTION

PB~--DRAWINC NO.
TYPICAl ReSC ACCESS OPENINCSIS~T ~

"',\o.t>or..\d--""9'd.t.,I.v.r .det.0&.dgt'>
II 1~."".(lIq lqqq




