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1.0 INTRODUCTION

11 BACKGROUND AND STUDY AREA

In the City of Scottsdale, Indian Bend Road is a minor arterial roadway extending from Pima
Road on the east to 600-feet west of Scottsdale Road on the west. The study area is shown in
Figure 1.1. This preliminary drainage report is for that portion of Indian Bend Road between
Hayden Road on the east and Scottsdale Road on the west. This section of roadway is currently
one lane in each direction and characterized by heavy traffic and delays during the peak hours
and intermittent flooding at the crossing of the Indian Bend Wash. In 1981, the City developed
roadway improvement plans for widening and reconstruction of Indian Bend Road from
Scottsdale Road to Hayden Road. The project, which was never constructed, called for widening
to four lanes with the two eastbound lanes on a bridge south of the existing alignment and the

two westbound lanes on the existing alignment. A copy of these plans is contained in

Appendix N.
1.2 PURPOSE AND SCOPE

The purpose of this preliminary drainage report is to document the hydrologic and hydraulic
analysis for drainage improvements to Indian Bend Road including on-site and off-site flows and
flows in the Indian Bend Wash. This drainage study consisted of a review of previous studies
and investigations, field investigations to verify results of previous investigations, determination
of additional data needs and verification of drainage areas, off-site flow patterns and
concentration points, and development of drainage improvement alternatives to support the

roadway improvements.
1.3 DESIGN CRITERIA

The design criteria for drainage analysis and design of drainage improvements for Indian Bend
Road are in conformance with Chapter 2, Drainage of the City of Scottsdale Design Standards

and Policies Manual.

Design criteria for modifications or improvements to the Indian Bend Wash were discussed with
the Army Corps of Engineers and the Flood Control District of Maricopa County. The results of

those discussions are as follows.
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Hydrology: The original 100-year design discharge for the wash is documented to be 30,000 cfs.
This value is the original 100-year design discharge determined when the Indian Bend Wash was
designed in 1978. The 1997 FEMA study performed by Simons, Li & Associates calculated a
100-year discharge of 17,000 cfs at Indian Bend Road. The results of the study reduced the
100-year discharge for Indian Bend Wash to 17,000 cfs due to a reduction in watershed area as a
result of construction of the Central Arizona Project Canal. In discussions with the Corps of
Engineers and the Flood Control District, it was agreed that the design discharge would remain at
30,000 cfs so as to preserve the capacity of the wash. Floodplain delineations and evaluation of
water surface elevations for floodplain purposes will use the calculated 100-year discharge of
17,000 cfs from the FEMA study.

The Corps has no requirements to use the standard project flood discharge of 62,000 cfs for
design. There are no hydrology models available from the Corps for the Indian Bend Wash. A
new HEC RAS model should be prepared with the water surface elevation calibrated to the

elevations in the Design Memorandum No. 3.

Hydraulics: The Corps is primarily concerned with maintaining the freeboard on the levees of
the drop structure and not the freeboard associated with the proposed structure for the roadway.
The freeboard requirement for the levee is 3-feet. There are no Corps requirements for the
proposed roadway structure provided there is no increase in water surface elevation for the
design discharge of 30,000 cfs.

Structures/Geotechnical: The Corps does not consider the drop structure a structure since it is
not made of reinforced concrete. However, the Corps will require a geotechnical review of any

modifications.
1.4 REVIEW OF EXISTING REPORTS

City of Scottsdale Stormwater Master Plan — The Master Plan was used as a basis for design
discharges for off-site flows impacting Indian Bend Road. A copy of the Master Plan is
contained in Appendix L.

FEMA Floodplain Study — Simons, Li & Associates, 1997 — The Simons, Li study provided the
latest 100-year discharge for the Indian Bend Wash that considered the reduction in drainage
area as a result of construction of the Central Arizona Project Canal. A copy of the latest
floodplain map is included in Appendix P.
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Design Memorandum No. 3 — Feature Design for Inlet Channel, Project Design for Indian Wash,
Los Angeles Corps of Engineers, January 1978 — Design Memorandum No. 3 provides the
design information associated with the Indian Bend Wash, and in particular, the inlet structure at
Indian Bend Road.
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2.0 EXISTING DRAINAGE FACILITIES AND CAPACITIES

In accordance with the design concept analysis for Indian Bend Road, the corridor is divided into
three segments. The discussion of existing drainage facilities will be presented in the same three
segments. These drainage facilities are depicted on the existing drainage system map contained

in Appendix C.
2.1 SEGMENT 1-SCOTTSDALE ROAD TO PARADISE VIEW

Seville Channel — The Seville Channel runs along the north side of Indian Bend Road from
Scottsdale Road to the Indian Bend Wash. The channel carries stormwater that flows under
Scottsdale Road in a 3-10’x6’ concrete box culvert just south of Indian Bend Road and a
367x22” arch culvert that flows under Scottsdale Road just north of the Indian Bend Road
intersection. A 2-8’x4’ concrete box culvert also discharges into the channel at the eastern

property line of the Park. Photographs 1 through 6 in Appendix M show these facilities.

There are no design documents or as-built plans available for the Seville Channel. Therefore, the
original design criteria and other details of the design are not available for review. According to
the Stormwater Master Plan, the total discharge entering the channel is 1073 cfs increasing to
1292 cfs at the outfall to Indian Bend Wash. Based on an analysis of the culvert structures
contributing flow to the channel, it does not appear there are adequate inflow facilities to get that
amount of flow to the channel. The geometry of the channel varies along its length. On the
upstream end the channel has vertical walls. Further to the east, the channel becomes a
trapezoidal grass-lined channel. The driveway entrances to the adjacent Seville Shopping Center
are set on bridges over the channel. The bridges act as constrictions to the flow and the
maximum capacity of the channel is estimated to be 1160 cfs. In Appendix M, photographs 7
through 10 show the Seville Channel.

Box Culvert under Scottsdale Road — An existing box culvert is located under Scottsdale Road
just south of the intersection with Indian Bend Road. The concrete box culvert is a 3-10°x 6’ and
discharges into a downstream channel in the Park. There are no as-built drawings of this box
culvert available. The capacity of the box culvert is estimated to be 1195 cfs based on inlet
control calculations. The downstream channel in the Park is a grass-lined trapezoidal channel
and is in a serpentine configuration conveying flow to a box culvert under Indian Bend Road just
east of Scottsdale Road.
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Box Culvert #1 under Indian Bend Road — Just east of Scottsdale there is an existing 3-10’x4’
concrete box culvert that crosses under Indian Bend Road. Upstream of the box is the channel in
the Park that conveys flow from the Scottsdale Road box culvert to the box culvert under Indian
Bend Road. The downstream end of the box culvert discharges into the Seville Channel.

Box Culvert #2 under Indian Bend Road — Just west of Rocking Road there is an 2-8'x4’
concrete box culvert under Indian Bend Road that flows to the Seville Channel. This culvert
carries runoff that flows along the Park east property line. The capacity of the culvert is
estimated to be 405 cfs based on inlet control calculations.

2.2  SEGMENT 2 - PARADISE VIEW TO 78™ PLACE

The Indian Bend Wash crosses Indian Bend Road at the mid-mile point between Scottsdale Road
and Hayden Road. Upstream of Indian Bend Road, the wash is a wide, grassy channel
approximately 1660-feet wide. The McCormick Ranch Golf Club occupies the channel and is
built with varying terrain and a series of lakes, typical of golf course construction. Immediately
upstream of Indian Bend Road are two lakes separated by a raised area, which is the location of a

golf hole.

The golf course lakes are equipped with overflow pipes that maintain the lake level when there
are low flows that fill the lake above their normal water surface elevation. The pipes are 6-inch
diameter, the western lake outlets to a catch basin located in the Indian Bend Road north ditch
and the eastern lake outlets directly to the north ditch. When more significant flows occur in the
wash and the lakes begin to spill over the south edges, the water drains to a swale along the north
side of the roadway where there are 2 area drains that intercept the flow. These area drains outlet
with 36-inch concrete pipes through the face of the drop structure on the south side of the
roadway. Once the flow in the wash reaches a point where the overflow pipes and area drains
cannot intercept all of the flow, the water begins to spill over the roadway. Photographs 45
through 51 in appendix M show these facilities.

The existing topography and lakes in the golf course have an impact on how higher flows in the
wash reach the drop structure at Indian Bend Wash. The raised area between the lakes causes a
flow split to occur sending a portion of the flow to the west side of the drop structure and a
portion to the east side of the drop structure. The flow split will be discussed in further detail in
the hydraulic analysis of existing conditions.

Indian Bend Road is approximately 1660-feet wide and immediately downstream; the upstream

face of the drop structure is a 3:1 slope constructed of concrete. The crest of the drop structure is
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located about 15-feet downstream from the south edge of the roadway at an elevation of 1281.0.
The crest length is approximately 800-feet long. According to the design memorandum (Design
Memorandum No.3 Features Design For Inlet Channel Project Design for Indian Bend Wash,
LA District Corps of Engineers, January 1978) the drop structure would lower the invert 12-feet
from the crest elevation of about 1281.0 to the main channel invert elevation of 1269.0. Critical
depth at the crest would be 3.5-feet for the design discharge of 30,000 cfs. The water surface
elevation would drop from about 1286.5 upstream of the crest to 1280.0 downstream of the drop
structure. Because of the high tailwater depth the hydraulic jump would occur on the sloping
chute for all significant flow conditions.

The top of the levees at the drop structure provides a minimum freeboard of 3.0-feet at the
standard project flood of 62,000 cfs. The top of channel walls are set at a minimum of 1.0 foot
above the water surface elevation of the standard project flood discharge of 62,000 cfs. The tops
of the inlet channel banks were set to provide a minimum freeboard of 3.0-feet at the 100-year
design discharge of 30,000 cfs. The minimum thickness of stone revetment and grouted
stonework is reported to be 15 inches. Appendix M contains a panoramic view of the inlet

channel and levees.
2.3  SEGMENT 3 -78"™ PLACE TO HAYDEN ROAD

437x27” Storm Drain — An existing CMP arch crosses Hayden Road on the north side of Indian
Bend Road and ties into a 42” RCP storm drain that continues west to 78" Place. Plans
containing this information are located in Appendix M.

42” Storm Drain - The 42” RCP storm drain referenced above flows west to 78" Place where it
ties into a 48” RCP and crosses over to the south side of Indian Bend Road. As-built drawings
contained in Appendix M show this storm drain (Indian Bend Road Storm Drain at Villa La
Playa).

48” Storm Drain — The 48” RCP storm drain referenced above flows west on the south side of
the roadway to the Indian Bend Wash where it outlets into the existing drop structure basin south
of the roadway. Plans containing this information are located in Appendix M.

Photographs 28 through 35 in Appendix M show this storm drain system.
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3.0 ALTERNATIVES FOR PROPOSED FACILITIES

The proposed drainage facilities are shown on the proposed drainage system map contained in
Appendix C.

3.1 SEGMENT 1-SCOTTSDALE ROAD TO PARADISE VIEW

Seville Channel: Two alternatives were considered for the Seville Channel that corresponds to

the two alternatives considered for roadway alignment.

The first alternative is for the roadway alignment that holds the existing north curb alignment.
This roadway alternative would require only minor modifications to the existing channel to

accommodate the new roadway cross section.

The second alternative is for the roadway alignment alternative that is centered on the monument
line. This roadway alternative would require elimination of the existing channel and replacement
with a box culvert. The box culvert would be a 2-12°x7’ to accommodate the 100-year design
discharge of 1073 to 1292 cfs as indicated in the Stormwater Master Plan. Provisions to capture
surface runoff that is not carried in the box culverts under Scottsdale Road and Indian Bend Road
would be made by adding additional catch basins just east of Scottsdale Road to intercept off-site
surface runoff. These catch basins could be located within the proposed swale area (over the
proposed box culvert) along the north side of Indian Bend Road.

Box Culvert Under Scottsdale Road — No modifications of the box under Scottsdale Road will be

made for either of the roadway alternatives in Segment!.

Box Culvert#1 Under Indian Bend Road — No modifications to the 3-10’x4’ box culvert under
Indian Bend Road will be made for the roadway alternative that holds the existing north curb
line. For the alternative that is centered on the monument line, the box culvert will be connected
to the proposed 2-12°x7’ concrete box culvert that will replace the Seville Channel.

Box Culvert #2 Under Indian Bend Road — The 2-8'x4’ box culvert under Indian Bend Road will
be lengthened to the south for the roadway alternative that holds the existing north curb line. For
the roadway alternative that is centered on the monument line, the box culvert will be lengthened
on the upstream side and tied into the proposed 2-12°x7’ concrete box culvert that will replace
the Seville Channel.
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3.2 SEGMENT 2 - PARADISE VIEW TO 78" PLACE

The portion of the project that is designated as Segment 2 includes the crossing of the Indian
Bend Wash. The three alternatives under consideration for modifications to the wash to

accommodate the new roadway are:

Alternative A: Maintain 2 lanes on the existing alignment and construct an additional 2 lanes on a
bridge that crosses the drop structure at the levee on the backside of the structure. This
alternative does not relocate the crest of the drop structure.

Alternative B: Construct 4 lanes on either a bridge, box culvert or ConArch structure with the

crest of the drop structure relocated and reconstructed approximately 100-feet upstream of its

present location.

Alternative C: Maintain 2 lanes on the existing alignment and construct an additional 2 lanes on
a bridge that crosses the drop structure just downstream of the existing crest. This alternative
does not relocate the crest of the drop structure.

An existing conditions HEC-RAS model was developed to provide a baseline for comparing the
hydraulic performance of the above alternatives. Discussions of the results are contained in

Section 5.

Alternative A Hydraulic Analysis: This alternative would not affect the existing hydraulic
conditions. The proposed additional 2 lanes on realignment would cross the constricted inlet
channel with a bridge well above the water surfaces of both the 30,000 cfs design flow and the
100-year flow. The addition of piers to the constriction may slightly raise the water surface

elevation, but this increase would not propagate upstream of the drop structure.

Alternatives B and C Hydraulic Analysis: These two alternatives would have the same effect on
the upstream water surface elevations. A proposed condition HEC-RAS model was developed
for Alternative B. These alternatives would result in insignificant changes in upstream water
surface elevations for the 30,000 cfs design flow. Discussions of the results are contained in

Section 5.
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3.3 SEGMENT 3 -78™ PLACE TO HAYDEN ROAD

This portion of the project contains a storm drain system that begins in the northeast corner of
the Indian Bend Road/Scottsdale Road intersection and discharges into Indian Bend wash at the
eastern end of the drop structure. It captures onsite Indian Bend Road runoff as well as offsite
runoff from the north at Hayden Road and 78™ Place.

This existing system would be incorporated into the proposed improvement with only minor
modifications. For example, the 48-inch outfall at the Indian Bend Wash drop structure would be
extended to a new outfall location, the manhole located in the northeast corner of the 78" Place
intersection would be reconstructed, and the junction structure located in the northwest corner of
the Hayden Road intersection would require some modifications. As necessary, additional curb

opening catch basins would be connected to this existing system.
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4.0 ONSITE DRAINAGE DESIGN

41 DISCUSSION

The on-site drainage system shown on the drainage plans contained in Appendix A will drain all
areas within the street right-of-way to an appropriate off-site discharge point. This system is
comprised of pavement catch basins that will maintain storm water encroachment on the
roadway below acceptable limits. The Indian Bend Road storm drain system is sized for the 10-

year storm event.

42 FACILITY SELECTION

Storm water interception for the Indian Bend Road storm drain systems will be accomplished
with curb opening catch basins and offroad catch basins.

43 PAVEMENT AND EMBANKMENT DRAINAGE (HYDROLOGY)

The Rational Method was employed to determine the peak runoffs from pavement and landscape

areas. Parameters used were:

Design storm - 10-year

Time of concentration - 10 minutes

4.40 inches/hr. Max.
6.13 inches/hr Max.

Rainfall intensity (10 yr.)

Rainfall intensity (50 yr.)
Runoff Coefficients - Paved areas = 0.90,
Unpaved Areas (Moderate Urban,
40% Impervious) = 0.70
Commerical areas = 0.90

Peak runoff values are calculated based on the Rational Equation (English Version) of the ADOT
Highway Drainage Design Manual (HDDM) as follows:

Q=CIA
where, Q = the peak discharge in cfs, of selected return period
C = Rational Method runoff coefficient
I = the average rainfall intensity in inches/hr
for the selected rainfall return period

A = the contributing drainage area in acres
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The above listed values of “C” were based on Figure 2-3 of the HDDM with a 50-year rainfall
depth of 2.21 inches.

The initial time éf concentration is calculated from Equation 2-2 of the HDDM as illustrated
below:
T, = 11.4 1% K,05253! [0
where, T. = time of concentration, in hours
L = the length of the longest flow path, in miles
K, = the watershed resistance coefficient from Table 2-1
S = the slope of the longest flow path, in feet/mile
I = the average rainfall intensity, in inches/hr, for a duration of rainfall equal
to T.
This method calculates a T through an iterative process because Tt is based on an intensity (I),

which varies with T.. The minimum T, used for calculation was ten minutes. All pavement

drainage areas analyzed had a T less than ten minutes, and therefore, the minimum ten-minute

value was applied.
The project specific rainfall intensity calculations are contained in Appendix K.
44 INLET/CATCH BASIN SPACING DESIGN

Catch basin spacing and pavement spread calculations were determined.by employing Hydraulic
Engineering Circular No. 12, Drainage of Highway Pavements, FHWA, March 1984. The
actual calculations were completed by a computer program obtained from McTrans Center for
Microcomputers in Transportation, University of Florida, Gainesville, Florida. This program,
entitled “SMF Pavement Drainage Program, HEC-12, Version 2.1 1", analyzes an entire system
of catch basins including by-pass flow, and it is capable of evaluating up to 100 catch basins.
Design parameters, based on COS Hydrology Design Criteria, Table 2.3-1), used to design and
locate the catch basins are:

¢ Allowable Ponding Depth

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

10-Year Runoff: For collector and arterial streets, one 12-foot dry driving lane must be

maintained in each direction.

50-Year Runoff: Not applicable.
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¢ Catch Basin Capture Ratios

Inlet Capture Ratio

Type Sump On-Grade
Curb-opening 80 80
Grate inlets 50 50
Slotted drain 50 67
Slotted drain/Grate inlets 50/50 67/50

¢ Grates
If used, catch basin grates on city streets will be bicycle and motorcycle safe.

The selected locations for the new catch basins were based on roadway profiles, catch basin
spacing required to maintain water spread on the pavement below maximum allowable, near
superelevation crossover points to minimize sheet flow across the pavement, at intersections to
prevent storm water runoff from flowing out and across the main street pavements, and at the

low point in sag areas.

Catch basins were sized based on the 10-year event and checked for the 50-year event. The
drainage areas, peak discharges (10-year) and time of concentration for the on-site drainage are
contained in Appendix D. Calculations for spacing and sizing the catch basins are contained in

Appendix E.
45 STORM SEWER DESIGN

Storm sewer pipe sizes and the hydraulic grade line will be determined during final design with a
computer program. STORMCAD For Windows is a computer program that designs and analyzes
any new and existing storm sewer system for non-uniform flow, and the hydraulic grade line
(HGL). STORMCAD is a registered trademark of Haestad Methods, Inc., 37 Brookside Road,
Waterbury, Connecticut, 06708. The storm sewer design was based on criteria contained in
COS’s Drainage Design Standards and Policies, Chapter 2, Revised December 1999. These are:

e Minimum Pipe Size

Trunk Lines - 24-inches, except 18-inch pipes may be used where conflicts occur with

utilities or other highway appurtenances.

Laterals - 18-inches

e Pipe Material and Roughness
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Pipe material was selected based on the requirements of the City. Cast-in-Place Concrete Pipe
will be allowed as an alternative for pipe sizes of 30-inches and greater and where cover

9

requirements allow. Manning’s “n” values used for the selected pipe materials are:

Pipe Material Manning’s “n”
Concrete Pipe 0.012
Cast-in-Place Concrete Pipe 0.014
Plastic Pipe, Smooth 0.012

e Pipe Size Design

Pipe size selection will be based on full flow with the 10-year storm event for non-depressed
roadways. The hydraulic grade line will be set a minimum 6 inches below the top of grate for the

selected design storm event.

The storm sewer calculations for pipe sizes and hydraulic grade lines will be contained in the

final drainage design report.
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5.0 OFFSITE DRAINAGE DESIGN

51 DISCUSSION

The three offsite drainage systems along this corridor are the Indian Bend Wash roadway
overflow crossing within the middle of the project, the Seville Channel along the western
segment of the project, and the storm drain system along the eastern segment of the project. Both
the Seville Channel and the storm drain system outlet to Indian Bend Wash. HEC-RAS models
have been prepared for Indian Bend Wash and the Seville Channel. These models are contained

in the Appendices of this report.
5.2 INDIAN BEND WASH/STRUCTURE CROSSING

An existing condition model was developed for comparison to three proposed alternative
structure types for Alternatives B and C roadway alignments. The alternative structure types are
eight 42’x10’-4” ConArches, a ten barrel 30°x10° box culvert and a 3-Span bridge (each span at
124.5-feet). Models were run for the selected design discharge of 30,000 cfs and the 100-Year
peak runoff of 17,000 cfs. The results are tabulated in Tables 4.1 and 4.2, respectively. The
HEC-RAS existing conditions model is contained in Appendix G and Figure 4.1, the HEC-RAS
Cross-Section Locations Map for Existing Conditions is contained in Appendix F. The HEC-
RAS alternatives models are contained in Appendix I, and Figures 4.2, 4.3 and 4.4, the HEC-
RAS Cross-Section Locations Map for Alternative Structures are contained in Appendix H.

The proposed box and bridge have approximately the same opening and have the same affect on
the upstream water surface elevations. The total opening perpendicular to the flow direction is
322.5-feet. For the design flow of 30,000 cfs, the water surface elevation would rise 0.31-feet at
the relocated drop, decrease by 0.21-feet at the flow split by the golf course mounds, and
decrease by 0.57-feet approximately 700-feet upstream of the inlet channel. For the 100-Year
flow of 17,000 cfs, the water surface elevation would rise 2.86-feet at the relocated drop,
increase by 0.18-feet at the flow split by the golf course mounds, and decrease by 0.52-feet 700-

feet upstream of the inlet channel.
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Table 4.1
Water Surface Elevations
Existing versus Proposed Conditions for Design Discharge

Q=30,000 cfs
River Description of Cross-Section Existing | Proposed Conarch (8-42'x10'-4'")® Proposed Box Culvert (10-30'x10' ) | Proposed Bridge (3-124.5' Span)®
Cross- Existing |  Proposed WSE Dh'? | Proposed|  Proposed WSE ph” | Proposed| Proposed WSE | pp® | Proposed
Section EGL EGL EGL
(msl) (msl) (ft) (ft) (msl) (ft) (ft) (msl) (ft) (ft)
Most Downstream X-Section, U.S., of
Sl ou, TS o Fast 1278.54 127854 000 | 127926 1278.54 000 | 127926 1278.54 000 | 127926
10  JInterceptor Channel
11~ |Expanding Indian Bend Wash Inlet Channel | 1279.08 1279.08 000 | 127958 1279.08 000 | 1279.58 1279.08 000 | 127958
12 |Expanding Indian Bend Wash Inlet Channel | 127893 1279.08 015 | 127976 127901 008 | 127981 127901 008 | 1279.81
Narrow Point of Indiz ash Tnl
ST, SOAETOf T atk Berd Vs il of 1277.78 127842 064 | 128032 127824 046 | 128048 127824 046 | 128048
13 Channel
Leveee Toe of Slope @ Entrance to Indian
Bend Wash Tnlet Channel or Downstream Face | 1282.02 127930 272 | 128079 127892 310 | 1281.06 1278.92 310 | 128106
14/13.5 Jof Structure
Indian Bend Road Toe of Slope or Upstrez
e kil BT 1281.75 052 | 128290 1282.14 013 | 128335 | 128040 187 | 128214
15 Face of Structure
165 | Controlling Section U.S. of Drop Structure 1285.86 128676 090 | 128858 1286.17 031 | 1287.74 1286.17 031 | 128774
16,75 |Flow Split by Golf Course Mounds 1288.10 1289.53 143 | 128971 1287.89 021 | 128822 1287.89 021 | 128822
Most Upstream X-Section, D.S. of Eas
- Gmg’s it soction, 1.5 ol st 1288.92 1289.69 077 | 128094 128835 057 | 128874 1288.35 057 | 128874

Notes: (1) Dhis the change in water surface elevation (WSE) in relation to existing conditions.
(2) Proposed structure low concrete elevation is 1281.83
(3) Proposed structure low concrete elevation is 1281.5
(4) Proposed structure low concrete elevation is 1286.9.

'lms Preliminary Drainage Report June 21, 2004
Indian Bend Road — Scottsdale to Hayden 5-2 URS Job No. 23443636

City of Scottsdale
P:A\CITY_OF_SCOTTSDALE\23443636\DOCS\REPORTS\DRAINAGE\PRELIMINARY DRAINAGE REPORT - 6.21.04.00C



Table 4.2
Water Surface Elevations
Existing versus Proposed Conditions for 100-Year Flow
' Q=17,000 cfs
el Existing |  Proposed Conarch (8-42'x10"-4')® Proposed Box Culvert (10-30'x10')® | Proposed Bridge (3-124.5' Span)®”
o i 1) S 1) ; (1 \ S
Cioss- Beseription b Cioss: Skeion Existing | Proposed WSE Dh Proposed|  Proposed WSE Dh Proposed | Proposed WSE |  piy Proposed
Section EGL EGL EGL
(msl) (sl) (v (v (msl) (fv) (ft) (sl) (fv (fv)
Most Downstream X-Section, U.S. of
N e 1276.12 1276.12 000 | 127659 1276.12 000 | 127659 1276.12 000 | 127659
10  |Interceptor Channel
11 |Expanding Indian Bend Wash Inlet Channel 1276.58 1276.58 000 | 1276.87 1276.58 000 | 1276.87 1276.58 000 | 1276.87
12 |Expanding Indian Bend Wash Inlet Channel 1276.54 1276.62 008 | 127699 1276.58 004 | 1277.02 1276.58 04 | 1277.02
N Point of Indi: as
s Elntotdian Bend Wash Tiley 1275.68 1276.10 042 | 127745 1275.99 031 | 127757 127599 031 | 127757
13 |Channel
Leveee Toe of Slope @ Entrance to Indian
Bend Wash Inlet Channel or Downstream Face | 1278.86 1276.97 -1.89 1277.93 1276.92 -1.94 1278.15 1276.92 -1.94 1278.15
14/13.5 |of Structure
Indian Bend Road Toe of Sl Upstr
;e oS AL %l prom 1278.14 087 | 127904 127877 024 | 22| 127807 094 | 1279.10
15 Face of Structure
165 | Controlling Section U.S. of Drop Structure 1282.03 1285.13 3.10 | 1286.83 1284.89 286 | 1286.30 1284.89 2.86 | 1286.30
16.75 |Flow Split by Golf Course Mounds 1286.77 1287.84 107 | 128795 1286.59 018 | 128679 1286.59 0.18 | 1286.79
Most Upstream X-Section, D.S. of
N Ch;mfs BALA-eeie0:D.5. ol Eat 128751 1288.00 049 | 1288.14 1286.99 052 | 12873 1286.99 052 | 128723

Notes: (1) Dhis the change in water surface elevation (WSE) in relation to existing conditions.
(2) Proposed structure low concrete elevation is 1281.83 '
(3) Proposed structure low concrete elevation is 1281.5
(4) Proposed structure low concrete elevation is 1286.9.
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The proposed ConArch had to span a greater opening than the box and bridge alternatives in
order to have similar hydraulic characteristics. The arch of the ConArch alternative decreases the
effective flow area. The total opening perpendicular to the flow direction is 343.0-feet. For the
design flow of 30,000 cfs, the water surface elevation would rise 0.90-feet at the relocated drop,
rise by 1.43-feet at the flow split by the golf course mounds, and rise by 0.77-feet approximately
700-feet upstream of the inlet channel. For the 100-Year flow of 17,000 cfs, the water surface
elevation would rise 3.10-feet at the relocated drop, increase by 1.07-feet at the flow split by the
golf course mounds, and increase by 0.49-feet 700-feet upstream of the inlet channel.

The hydraulic characteristics of the box and bridge are slightly better than the hydraulic
characteristics of the ConArch. This is due to the fact that the arch reduces available effective
flow area for equivalent overall span lengths. The box and bridge alternatives better meet the
Corps of Engineers requirement that the hydraulic characteristics of the inlet channel (for the
30,000 cfs design flow) not be significantly changed by the proposed improvement. The water
surface would increase by 0.31-feet at the relocated drop, but it would decrease immediately
upstream of the drop. The ConArch would increase the water surface by 0.90-feet at the
relocated drop and also increase the upstream water surface by 0.77 to 1.43-feet.

For the 100-Year flow rate of 17,000 cfs, all structure alternatives exhibit an increase in water
surface elevations at the relocated drop. This is due to the fact that the flow split reduces the
available conveyance area immediately upstream of the structure. The roadway fill creating a
levee that is closer to the golf course mounds causes the reduced conveyance area. The box
culvert and bridge alternatives would increase the water surface elevation by 2.86-feet at the
relocated drop, while the ConArch would increase the water surface elevation by 3.10-feet at the
relocated drop. Immediately upstream of the relocated drop, the box and bridge alternatives
would decrease the water surface elevation by 0.18-feet and the ConArch would increase the
water surface elevation by 1.07-feet. Within 700-feet of the inlet channel, these increases would
be significantly reduced to near existing conditions. The box and bridge alternatives would be
decrease the water surface elevation by 0.52-feet and the ConArch would increase the water
surface elevation by 0.49-feet.

The box and bridge alternatives meet FEMA requirements of not raising the water surface by
more than 1-foot, and therefore, a Conditional Letter of Map Revision may not be required. The
ConArch alternative is 0.07-feet over the 1-foot requirement, but some minor modifications
could reduce this to less than 1-foot. It is anticipated that each of the alternatives evaluated could
meet the FEMA process. The existing bank elevation upstream of the relocated drop structure is
slightly higher than 1290.0, which is above all of the modeled water surface elevations. For the
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100-Year flow, the modeled alternatives have water surface elevations ranging from 1284.89 to
1288.0. For the design flow, the modeled alternatives have water surface elevations ranging from
1286.17 to 1289.69.

Yy

5.3 SEVILLE CHANNEL DRAINAGE STRUCTURE

The existing system is described within Section 2.1 and the proposed box culvert improvement
alternative is described within Section 3.1. Several of the proposed roadway improvements
would not require modification of the existing channel. With those alternatives, it is assumed that

the channel capacity would not be increased.

The proposed 2- 12°x7’ concrete box culvert would have the capability to convey the 1073 to
1292 cfs flows reported in the Storm Water Master Plan. A HEC-RAS model, which is contained
in Appendix J, has been prepared for the proposed box culvert. Key issues raised by this model

are:
e The existing upstream box under Scottsdale Road will handle the 100-year runoff,

e The existing upstream box under Indian Bend Road is undersized for the anticipated
100-Year runoffs.

e Adequate cover over the top of the proposed box can only be obtained by setting the outflow
elevation below the existing channel flow line elevation at the outlet to Indian Bend Wash.

e A new channel may be required from the existing channel outlet to the relocated drop
structure in order to get positive flow. This would require obtaining an easement or right-of-
way from the golf course. Another solution would be to install a storm drain system from the
new box outfall to the relocated drop structure. This would provide positive drainage of the

sump at the box outfall.
5.4 STORM DRAIN, INDIAN BEND WASH TO HAYDEN ROAD

The existing system is described within Section 2.3 and the proposed improvements are
described within Section 3.3. It is assumed that the existing system can handle the anticipated
runoff rates, and therefore, a hydraulic evaluation has not been performed. This analysis will be

performed during final design.
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STORM SEWER RUNOFF CALCULATION RECORD URS CORP.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET Indian Bend Road FREQUENCY 10  years Planning
LOCATION P6= 1.89 Inches P24= 2.17 Inches  Pl= 1.55 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
INLET DRAINAGE AREA PAVEMENT (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q@
NO. Station ACRES SX SL T C A CA C A CA C A CA SUMCA | min inches/hr cfs
CB-1 20+00 22+20 LT 0.35 0.95 0.35 0.33 0.80 0.00 0.70 0.00 0.33 10 4.40 1.46
CB-2 20+00 26+20 RT 0.79 0.95 0.79 0.75 0.80 0.00 0.70 0.00 0.75 10 4.40 3.30
CB-3 22420 26+20 LT 0.49 0.95 0.49 0.47 0.80 0.00 0.70 0.00 0.47 10 4.40 2.05
(;B-S 26+20 28+00 RT 0.23 0.95 0.23 0.22 0.80 0.00 0.70 0.00 0.22 10 4.40 0.96
CB-5 26+20 28+00 LT 0.24 0.95 0.24 0.23 0.80 0.00 0.70 0.00 0.23 10 4.40 1.00
CB-6 28+00 28+75 RT 0.11 0.95 0.11 0.10 0.80 0.00 0.70 0.00 0.10 10 4.40 0.46
CB-7 28+75 31495 RT 0.46 0.95 0.37 0.35 0.80 0.00 0.70 0.09 0.06 0.41 10 4.40 1.82
CB-8 28+00 31495 LT 0.48 0.95 0.48 0.46 0.80 0.00 0.70 0.00 0.46 ° 10 4.40 2.01
CB-9W 31495 33+64 RT 0.19 0.95 0.19 0.18 0.80 0.00 0.70 0.00 0.18 10 4.40 0.79
CB-9E 34+00 33+64 RT 0.04 0.95 0.04 0.04 0.80 0.00 0.70 0.00 0.04 10 4.40 0.17
CB-10 W 31495 33+64 LT 0.27 0.95 0.27 0.26 0.80 0.00 0.70 0.00 0.26 10 4.40 1.13
CB-10 E 34+00 33+64 LT 0.05 0.95 0.05 0.05 0.80 0.00 0.70 0.00 0.05 10 4.40 0.21
CB-11 36+15 34+00 RT 0.27 0.95 0.27 0.26 0.80 0.00 0.70 0.00 0.26 10 4.40 1.13
CB-12 36+15 34+00 LT 0.26 0.95 0.26 0.25 0.80 0.00 0.70 0.00 0.25 10 4.40 1.09
CB-13 37402 36+15 RT 0.09 0.95 0.09 0.09 0.80 0.00 0.70 0.00 0.09 10 4.40 0.38
CB-14 37402 36+15LT 0.14 0.95 0.14 0.13 0.80 0.00 0.70 0.00 0.13 10 4.40 0.59
CB-15 37+02 39+25 RT 0.27 0.95 0.27 0.26 0.80 0.00 0.70 0.00 0.26 10 4.40 1.13
CB-16 37+02 39+25 LT 0.29 0.95 0.29 0.28 0.80 0.00 0.70 0.00 0.28 10 4.40 1.21
CB-17 W 39+25 40470 RT 0.13 0.95 0.13 0.12 0.80 0.00 0.70 0.00 0.12 10 4.40 0.54
CB-17E 41+50 40+70 RT 0.07 0.95 0.07 0.07 0.80 0.00 0.70 0.00 0.07 10 4.40 0.29
CB-18 W 39+25 40+70 LT 0.22 0.95 0.22 0.21 0.80 0.00 0.70 0.00 0.21 10 4.40 0.92
CB-18 E 41+50 40470 LT 0.12 0.95 0.12 0.11 0.80 0.00 0.70 0.00 0.11 10 4.40 0.50
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper SP: Spillway
Computed by: RS Date: JUNE 14, 2004 DJS

Sruncal.xls

NOTES:

(1) - See “STORM SEWER INLET CALCULATION RECORD" for pavement parameters.

(2) - See HEC12 results for actual Q interception at catch basin.

Checked by:




STORM SEWER RUNOFF CALCULATION RECORD URS CORP.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET Indian Bend Road FREQUENCY 10  years Planning
LOCATION P6= 1.89 Inches P24= 2.17 Inches  Pl1= 1.55 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
INLET DRAINAGE AREA PAVEMENT (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q®
NO. Station ACRES SX SL T C A CA C A CA C A CA SUMCA | min inches/hr cfs
CB-19 45+50 41+50 RT 0.37 0.95 0.37 0.35 0.80 0.00 0.70 0.00 0.35 10 4.40 1.55
CB-20 45+50 41450 LT 0.39 095 | 0.39 [ 0.37 | 0.80 0.00 0.70 0.00 0.37 10 4.40 1.63
CB-21 50411 45+50 RT 0.42 095 | 0.42 | 040 | 0.80 0.00 0.70 0.00 0.40 10 4.40 1.76
(58-22 50+11 45+50 LT 0.44 0.95 0.44 0.42 0.80 0.00 0.70 0.00 0.42 10 4.40 1.84
CB-23 50+11 55+30 RT 0.48 095 | 048 | 046 | 0.80 0.00 0.70 0.00 0.46 10 4.40 2.01
CB-24 50+11 55+30 LT 0.50 0.95 0.50 0.48 0.80 0.00 0.70 0.00 0.48 10 4.40 2.09
CB-25 55+30 60+00 RT 0.49 095 | 049 | 047 | 0.80 0.00 0.70 0.00 0.47 10 4.40 2.05
CB-26 55+30 60+00 LT 0.51 0.95 0.51 0.48 0.80 0.00 0.70 0.00 0.48 10 4.40 2.13
CB-27 60+00 64+25 RT 0.52 095 | 052 [ 0.49 | 0.80 0.00 0.70 0.00 0.49 10 4.40 217
CB-28 60+00 64425 LT 0.48 095 | 048 | 046 | 0.80 0.00 0.70 0.00 0.46 10 4.40 2.01
CB-29 66+37 65+25 RT 0.11 0.95 0.11 0.10 0.80 0.00 0.70 0.00 0.10 10 4.40 0.46
CB-30 66+37 65+25 LT 0.14 095 | 0.14 | 0.13 | 0.80 0.00 0.70 0.00 0.13 10 4.40 0.59
CB-31 66+37 69+30 RT 0.34 0.95 0.34 0.32 0.80 0.00 0.70 0.00 0.32 10 4.40 1.42
CB-32 66+37 69+30 LT 0.40 0.95 0.40 0.38 0.80 0.00 0.70 0.00 0.38 10 4.40 1.67
CB-33 W 69+30 71400 RT 0.22 095 | 0.22 [ 0.21 0.80 0.00 0.70 0.00 0.21 10 4.40 0.92
CB-33 E 72+20 71+00 RT 0.22 0.95 0.22 0.21 0.80 0.00 0.70 0.00 0.21 10 4.40 0.92
CB-34 W 69+30 71400 LT 0.19 095 | 0.19 [ 0.18 | 0.80 0.00 0.70 0.00 0.18 10 4.40 0.79
CB-34 E 72+20 71400 LT 0.15 095 | 0.15 | 0.14 | 0.80 0.00 0.70 0.00 0.14 10 4.40 0.63
CB-35 NORTH 71470 LT 0.48 095 | 048 | 0.46 | 0.80 0.00 0.70 0.00 0.46 10 4.40 2.01
CB-36 NORTH 72470 LT 0.57 0.95 0.57 0.54 0.80 0.00 0.70 0.00 0.54 10 4.40 2.38
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper SP: Spillway
Computed by: RS Date: JUNE 14, 2004 DJS

Sruncal.xls

NOTES:

(1) - See "STORM SEWER INLET CALCULATION RECORD" for pavement parameters.

(2) - See HEC12 results for actual Q interception at catch basin.

Checked by:




STORM SEWER RUNOFF CALCULATION RECORD URS CORP.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET Indian Bend Road FREQUENCY 50  years Planning
LOCATION P6= 2.67 Inches P24= 3.03 Inches  P1= 2.21 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
INLET DRAINAGE AREA PAVEMENT (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q?
NO. Station ACRES SX SL T C A CA C A CA C A CA SUMCA | min inches/hr cfs
CB-1 20+00 22+420LT 0.35 0.95 0.35 0.33 0.80 0.00 0.70 0.00 0.33 10 6.13 2.04
CB-2 20+00 26+20 RT 0.79 0.95 0.79 0.75 0.80 0.00 0.70 0.00 0.75 10 6.13 4.60
CB-3 22+20 26+20LT 0.49 0.95 0.49 0.47 0.80 0.00 0.70 0.00 0.47 10 6.13 2.85
CB-S 26+20 28+00 RT 0.23 0.95 0.23 0.22 0.80 0.00 0.70 0.00 0.22 10 6.13 1.34
CB-5 26+20 28+00 LT 0.24 0.95 0.24 0.23 0.80 0.00 0.70 0.00 0.23 10 6.13 1.40
CB-6 28+00 28+75 RT 0.11 0.95 0.11 0.10 0.80 0.00 0.70 0.00 0.10 10 6.13 0.64
CB-7 28+75 31495 RT 0.46 0.95 0.37 0.35 0.80 0.00 0.70 0.09 0.06 0.41 10 6.13 2.54
CB-8 28+00 31495 LT 0.48 0.95 0.48 0.46 0.80 0.00 0.70 0.00 0.46 10 6.13 2.80
CB-9WwW 31+95 33+64 RT 0.19 0.95 0.19 0.18 0.80 0.00 0.70 0.00 0.18 10 6.13 1.1
CB-9E 34+00 33+64 RT 0.04 0.95 0.04 0.04 0.80 0.00 0.70 0.00 0.04 10 6.13 0.23
CB-10 W 31495 33+64 LT 0.27 0.95 0.27 0.26 0.80 0.00 0.70 0.00 0.26 10 6.13 1.57
CB-10 E 34+00 33+64 LT 0.05 0.95 0.05 0.05 0.80 0.00 0.70 0.00 0.05 10 6.13 0.29
CB-11 36+15 34+00 RT 0.27 0.95 0.27 0.26 0.80 0.00 0.70 0.00 0.26 10 6.13 1.57
CB-12 36+15 34+00 LT 0.26 0.95 0.26 0.25 0.80 0.00 0.70 0.00 0.25 10 6.13 1.51
CB-13 37+02 36+15 RT 0.09 0.95 0.09 0.09 0.80 0.00 0.70 0.00 0.09 10 6.13 0.52
CB-14 37+02 36+15LT 0.14 0.95 0.14 0.13 0.80 0.00 0.70 0.00 0.13 10 6.13 0.82
CB-15 37+02 39+25 RT 0.27 0.95 0.27 0.26 0.80 0.00 0.70 0.00 0.26 10 6.13 1.57
CB-16 37+02 39+25 LT 0.29 0.95 0.29 0.28 0.80 0.00 0.70 0.00 0.28 10 6.13 1.69
CB-17 w 39+25 40+70 RT 0.13 0.95 0.13 0.12 0.80 0.00 0.70 0.00 0.12 10 6.13 0.76
CB-17 E 41+50 40+70 RT 0.0;1 0.95 0.07 0.07 0.80 0.00 0.70 0.00 0.07 10 6.13 0.41
CB-18 W 39+25 40470 LT 0.22 0.95 0.22 0.21 0.80 0.00 0.70 0.00 0.21 10 6.13 1.28
CB-18 E 41+50 40+70 LT 0.12 0.95 0.12 0.11 0.80 0.00 0.70 0.00 0.11 10 6.13 0.70
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper SP: Spillway
Computed by: RS Date: JUNE 14, 2004 DJS

Sruncal.xls

NOTES:

(1) - See "STORM SEWER INLET CALCULATION RECORD" for pavement parameters.

(2) - See HEC12 results for actual Q interception at catch basin.

Checked by:




STORM SEWER RUNOFF CALCULATION RECORD URS CORP.
Engineering
LOCATION DATA DESIGN DATA Transportation
STREET Indian Bend Road FREQUENCY 50  years Planning
LOCATION P6= 2.67 Inches  P24= 3.03 Inches  Pl= 221 Inches Urban Design
PROJ. NO. Landscape Architects
RUNOFF CALCULATIONS
INLET DRAINAGE AREA PAVEMENT (1) PAVEMENT DESERT LANDSCAPING Tc | INTENSITY Q®
NO. Station ACRES SX SL T C A CA C A CA C A CA SUMCA | min inches/hr cfs
CB-19 45+50 41+50 RT 0.37 0.95 0.37 0.35 0.80 0.00 0.70 000 | 035 10 6.13 2.15
CB-20 45+50 41450 LT 0.39 0.95 0.39 0.37 0.80 0.00 0.70 0.00 0.37 10 6.13 2.27
CB-21 50+11 45+50 RT 0.42 095 | 042 | 0.40 | 0.80 0.00 0.70 0.00 0.40 10 6.13 2.45
65-22 50+11 45450 LT 0.44 0.95 0.44 0.42 0.80 0.00 0.70 0.00 0.42 10 6.13 2.56
CB-23 50+11 55+30 RT 0.48 095 | 048 | 0.46 | 0.80 0.00 0.70 0.00 0.46 10 6.13 2.80
CB-24 50+11 55+30 LT 0.50 095 | 0.50 | 0.48 | 0.80 0.00 | 0.70 0.00 0.48 10 6.13 2.91
CB-25 55+30 60+00 RT 0.49 0.95 0.49 0.47 0.80 0.00 0.70 0.00 0.47 10 6.13 2.85
CB-26 55+30 60+00 LT 0.51 095 | 0.51 | 0.48 | 0.80 0.00 0.70 0.00 0.48 10 6.13 2.97
CB-27 60+00 64+25 RT 0.52 0.95 0.52 0.49 0.80 0.00 0.70 0.00 0.49 10 6.13 3.03
CB-28 60+00 64425 LT || 0.48 095 | 048 | 0.46 | 0.80 0.00 0.70 0.00 0.46 10 6.13 2.80
CB-29 66+37 65+25 RT 0.11 0.95 0.11 0.10 0.80 0.00 0.70 0.00 0.10 10 6.13 0.64
CB-30 66+37 65+25 LT 0.14 0.95 0.14 0.13 0.80 0.00 0.70 0.00 0.13 10 6.13 0.82
CB-31 66+37 69+30 RT 0.34 0.95 0.34 0.32 0.80 0.00 0.70 0.00 0.32 10 6.13 1.98
CB-32 66+37 69+30LT 0.40 095 | 0.40 [-0.38 | 0.80 0.00 | 0.70 0.00 0.38 10 6.13 2.33
CB-33 W 69+30 71+00 RT 0.22 095 | 0.22 | 0.21 | 0.80 0.00 0.70 0.00 0.21 10 6.13 1.28
CB-33 E 72+20 71+00 RT 0.22 095 | 0.22 | 0.21 0.80 0.00 0.70 0.00 0.21 10 6.13 1.28
CB-34 W 69+30 71400 LT 0.19 095 | 0.19 | 0.18 | 0.80 0.00 | 0.70 0.00 0.18 10 6.13 1.11
CB-34 E 72+20 71+00 LT 0.15 095 | 0.15 | 0.14 | 0.80 0.00 0.70 0.00 0.14 10 6.13 0.87
CB-35 NORTH 71470 LT 0.48 0.95 0.48 0.46 0.80 0.00 0.70 0.00 0.46 10 6.13 2.80
CB-36 NORTH 72470 LT 0.57 095 | 0.57 | 0.54 | 0.80 0.00 0.70 0.00 0.54 10 6.13 3.32
Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet) CB: Catch Basin SC: Scupper SP: Spillway
Computed by: RS Date: JUNE 14, 2004 Checked by: DJS

NOTES:
(1) - See "STORM SEWER INLET CALCULATION RECORD" for pavement parameters.
(2) - See HEC12 results for actual Q interception at catch basin.

Sruncal.xls
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STORM SEWER INLET CALCULATION RECORD URS CORP.
LOCATION DATA DESIGN DATA Engineering
STREET Indian Bend Road FREQUENCY 10 years Transportation
LOCATION P6= 1.89 Inches P24= 217 Inches Planning
PRO. NO. P1= 1.55 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover | Design Q Inlet |Curb Opening|Wing / Slot| Gutter Pavement Spread T(ft) Intercepted | Flowby Notes
No. Station Offset (cfs) (cfs) (cts) Std. L (ft) L (ft) Type SX SL Actual | Allow | Flow (cfs) (cts)
CB-1 22+20 LT 1.46 0.0 1.46 22 9 6 W 17 0.0200 | 0.0050 | 8.56 | 13.42 1.46 0.0
CB-2 26+20 RT 3.30 0.0 3.30 22 13 10w 17 0.0200 | 0.0040 | 12.36 | 19.42 3.30 0.0
CB-3 26+20 LT 2.05 0.0 2.05 22 9 6W 17 0.0200 | 0.0040 | 10.26 | 19.42 2.05 0.0
CB-4 28+00 RT 0.96 0.0 0.96 22 6 3w 17 0.0200 0.0071 6.76 13.42 0.96 0.0
CB-5 28+00 LT 1.00 0.0 1.00 22 6 3w 17 0.0200 | 0.0071 6.86 | 13.42 1.00 0.0
CB-6 28+75 RT 0.46 0.0 0.46 22 6 3E 17 0.0200 | 0.0071 4.96 | 13.42 0.46 0.0
CB-7 31+95 RT 1.82 0.0 1.82 22 9 6 W 17 0.0200 | 0.0071 8.76 | 19.42 1.82 0.0
CB-8 31+95 LT 2.01 0.0 2.01 22 9 6W 17 0.0200 | 0.0071 9.1 19.42 2.01 0.0
CB-9W 33464 RT 0.79 0.0 0.79 22 9 3 E&W 17 0.0200 SAG 6.71 19.42 0.79 0.0
CB-9E 33+64 RT 0.17 0.0 0.17 22 9 3 E&W 17 0.0200 SAG 3.56 | 19.42 0.17 0.0
CB-10 W 33+64 LT 1.13 0.0 1.13 22 9 3 E&W 17 0.0200 SAG 7.76 | 13.42 1.13 0.0
CB-10 E 33+64 LT 0.21 0.0 0.21 22 9 3 E&W 17 0.0200 SAG 3.91 13.42 0.21 0.0
CB-11 34+00 RT 1.13 0.0 1.13 22 6 3E 17 0.0200 | 0.0040 | 8.11 19.42 1.13 0.0
CB-12 34+00 LT 1.09 0.0 1.09 22 6 3E 17 0.0200 | 0.0040 | 7.96 | 13.42 1.09 0.0
CB-13 36+15 RT 0.38 0.0 0.38 22 3 17 0.0200 | 0.0040 | 5.11 19.42 0.38 0.0
CB-14 36+15 LT 0.59 0.0 0.59 22 6 3E 17 0.0200 | 0.0040 6.16 13.42 0.59 0.0
SX: Cross-Slope SL: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: JUNE 15, 2004 Checked by: DJS
NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C.
1- ADOT C-15.30 ( SINGLE) 7- MAG 531 13- CONCRETE BARRIER 19- COP P1570 ( SPECIAL )
2- ADOT C-15.30 (DOUBLE) 8- MAG 532 14- ADOT C-15.10 ( SINGLE) 20- ADOT C-15.80
3- ADOT C-15.20 (ONE WING) 9- MAG 534, Type E 15- ADOT C-05.10 ( CURB & GUTTER TYPE B ) 21- ADOT C-15.40
4- ADOT C-15.20 (TWO WINGS) 10- SCUPPER 16- ADOT C-05.10 (CURB & GUTTER TYPE C) 22- COP P1569

5- ADOT C-05.10 (CURB & GUTTER TYPE D) 11- ADOT C-15.10 ( Double )

6- ADOT

Stmswr.xls

C-15.92

12- ADOT C-05.10 ( SINGLE CURB TYPE A1)

17- MAG 220 (CURB & GUTTER TYPEA)
18- ADOT C-15.91

23- COP P1570
24- COP P1570 ( MODIFIED )




STORM SEWER INLET CALCULATION RECORD URS CORP.
LOCATION DATA DESIGN DATA Engineering
STREET Indian Bend Road FREQUENCY 10 years Transportation
LOCATION P6= 1.89 Inches P24= 217 Inches Planning
PRO. NO. P1= 1.55 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover | Design Q Inlet |Curb Opening|Wing / Slot| Gutter Pavement Spread T(ft) Intercepted | Flowby Notes
No. Station Offset (cfs) (cfs) (cfs) Std. L (ft) L (ft) Type SX SL Actual | Allow | Flow (cfs) (cfs)
CB-15 39+25 RT 1.13 0.0 1.13 22 6 3w 17 0.0200 | 0.0040 | 8.06 | 19.42 1.13 0.0
CB-16 39+25 LT 1.21 0.0 1.21 22 6 3w 17 0.0200 | 0.0040 | 8.31 19.42 1.21 0.0
CB-17 W 40+70 RT 0.54 0.0 0.54 22 9 3 E&W 17 0.0200 SAG 6.91 19.42 0.54 0.0
CB-17 E 40+70 RT 0.29 0.0 0.29 22 9 3 E&W 17 0.0200 SAG 5.31 19.42 0.29 0.0
CB-18 W 40+70 LT 0.92 0.0 0.92 22 9 3 E&W 17 0.0200 SAG 8.61 19.42 0.92 0.0
CB-18 E 40+70 LT 0.50 0.0 0.50 22 9 3 E&W 17 0.0200 SAG 6.71 19.42 0.50 0.0
CB-19 41+50 RT 1.55 0.0 1.55 22 9 6 E 17 0.0200 0.0040 9.16 19.42 1.55 0.0
CB-20 41450 LT 1.63 0.0 1.63 22 9 6E 17 0.0200 | 0.0040 | 9.36 | 19.42 1.63 0.0
CB-21 45+50 RT 1.76 0.0 1.76 22 9 6 E 17 0.0200 | 0.0040 9.66 19.42 1.76 0.0
CB-22 45+50 LT 1.84 0.0 1.84 22 9 6E 17 0.0200 | 0.0040 | 9.81 19.42 1.84 0.0
CB-23 55+30 RT 2.01 0.0 2.01 22 9 6 W 17 0.0200 | 0.0040 | 10.16 | 19.42 2.01 0.0
CB-24 55+30 LT 2.09 0.0 2.09 22 9 6 W 17 0.0200 0.0040 | 10.31 19.42 2.09 0.0
CB-25 60+00 RT 2.05 0.0 2.05 22 9 6W 17 0.0200 | 0.0040 | 10.26 | 19.42 2.05 0.0
CB-26 60+00 LT 2.13 0.0 2.13 22 9 6 W 17 0.02Q0 0.0040 | 10.41 19.42 2.13 0.0
CB-27 64+25 RT 2.17 0.0 217 22 9 6W 17 0.0200 | 0.0070 | 9.41 19.42 217 0.0
CB-28 64+25 LT 2.01 0.0 2.01 22 9 6W 17 0.0200 | 0.0070 | 9.1 19.42 2.01 0.0
SX: Cross-Slope SL: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: JUNE 15, 2004 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C.

1- ADOT C-15.30 ( SINGLE)

2- ADOT C-15.30 (DOUBLE )

3- ADOT C-15.20 (ONE WING)
4- ADOT C-15.20 (TWO WINGS)

6- ADOT C-15.92

Stmswr.xls

7- MAG 531

8- MAG 532

9- MAG 534, Type E
10- SCUPPER

5- ADOT C-05.10 (CURB & GUTTER TYPED) 11- ADOT C-15.10 ( Double )
12- ADOT C-05.10 ( SINGLE CURB TYPE A1)

13- CONCRETE BARRIER
14- ADOT C-15.10 ( SINGLE)
15- ADOT C-05.10 (CURB & GUTTER TYPE B)
16- ADOT C-05.10 (CURB & GUTTER TYPEC)
17- MAG 220 (CURB & GUTTER TYPE A)

18- ADOT C-15.91

19- COP P1570 ( SPECIAL )
20- ADOT C-15.80
21- ADOT C-15.40
22- COP P1569
23- COP P1570
24- COP P1570 ( MODIFIED )




STORM SEWER INLET CALCULATION RECORD URS CORP.
LOCATION DATA DESIGN DATA Engineering
STREET Indian Bend Road FREQUENCY 10 years Transportation
LOCATION P6= 1.89 Inches P24= 217 Inches Planning
PRO. NO. P1= 1.55 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover | Design Q Inlet  [Curb Opening| Wing / Slot| Gutter Pavement Spread T(ft) | Intercepted | Flowby Notes
No. Station Offset (cfs) (cts) (cfs) Std. L (ft) L (ft) Type SX SL Actual [ Allow | Flow (cfs) (cfs)
CB-29 65+25 RT 0.46 0.0 0.46 22 6 3E 17 0.0200 | 0.0040 ‘ 5.81 19.42 0.46 0.0
CB-30 65+25 LT 0.59 0.0 0.59 22 6 3E 17 0.0200 | 0.0040 6.26 19.42 0.59 0.0
CB-31 69+30 RT 1.42 0.0 1.42 22 9 6W 17 0.0200 | 0.0040 8.86 19.42 1.42 0.0
CB-32 69+30 LT 1.67 0.0 1.67 22 9 6w 17 0.0200 | 0.0040 9.46 19.42 1.67 0.0
CB-33 W 71400 RT 0.92 0.0 0.92 22 9 3 E&W 17 0.0200 SAG 7.46 13.42 0.92 0.0
CB-33 E 71+00 RT 0.92 0.0 0.92 22 9 3 E&W 17 0.0200 SAG 7.46 13.42 0.92 0.0
CB-34 W 71+00 LT 0.79 0.0 0.79 22 9 3 E&W 17 0.0200 SAG 7.01 19.42 0.79 0.0
CB-34 E 71+00 LT 0.63 0.0 0.63 22 9 3 E&W 17 0.0200 SAG 6.36 19.42 0.63 0.0
CB-35 71+70 LT 2.01 0.0 2.01 22 9 6N 17 0.0200 0.0025 | 11.16 | 25.42 2.01 0.0
CB-36 72470 LT 2.38 0.0 2.38 22 9 6N 17 0.0200 | 0.0025 | 11.91 | 25.42 2.38 0.0
SX: Cross-Slope SL: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: JUNE 15, 2004 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C.

1- ADOT C-15.30 ( SINGLE) 7- MAG 531 13- CONCRETE BARRIER 19- COP P1570 ( SPECIAL )
2- ADOT C-15.30 (DOUBLE) 8- MAG 532 14- ADOT C-15.10 ( SINGLE ) 20- ADOT C-15.80

3- ADOT C-15.20 (ONE WING) 9- MAG 534, Type E 15- ADOT C-05.10 (CURB & GUTTER TYPE B) 21- ADOT C-15.40

4- ADOT C-15.20 (TWO WINGS) 10- SCUPPER 16- ADOT C-05.10 ( CURB & GUTTER TYPE C) 22- COP P1569

5- ADOT C-05.10 (CURB & GUTTER TYPED) 11- ADOT C-15.10 ( Double ) 17- MAG 220 (CURB & GUTTER TYPE A) 23- COP P1570

6- ADOT C-15.92 12- ADOT C-05.10 ( SINGLE CURB TYPE A1) 18- ADOT C-15.91 24- COP P1570 ( MODIFIED )

Stmswr.xls
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oProject : Indian Bend Road o
L AAAsAsAsAsAsASAAAASASAGASASAAAAAAAAA4A4A4A4A4A4A5A5AE444544444444444454544444444544444480
oSta 22+20 LT INPUT o

olntens.= 4.40 €1=0.95 A1=.0.35 Qadd 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID =1 €2=0.70 A2= 0.00 Qrunoff= 1.5 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0050 Slope3= 0.0200 W 1.42 Length= 9.00c

of lowby= 0.0 Qtotal= 1.5 Qint= 1.5 Flowby dn= 0.0 Depth=0.20 Spread= 8.56 Veloc= 1.95m

oSta 26+20 LT INPUT o
alntens.= 4.40 C1=0.95 Al1= 0.49 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x

oCB ID =3 €2=0.70 A2= 0.00 Qrunoff= 2.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00cx

K e e sesseasesssennssnsessassssassasessanssansessasaassossastonancaacssesscssenseonaacss o
o OUTPUT o
oFlowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.24 Spread= 10.26 Veloc= 1.91

nA4443333333444334444333434444444444434444444
oSta 28+00 LT INPUT o
alntens.= 4.40 C1=0.95 A1= 0.24 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00c
oCB ID =5 €2=0.70 A2= 0.00 Qrunoff= 1.0 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W = 1.42 Length= 6.00x

Dln e e veessessesessesassasssacssassesssssasessssstessasasassasssaasssacssassasanaensaasnse o
o OUTPUT o
of lowby= 0.0 Qtotal= 1.0 Qint= 1.0 Flowby dn= 0.0 Depth=0.17 Spread= 6.86 Veloc= 2.04n
nééééééééééééééééééééééééééééééééé555555556565555555554455555555555555ééééééééééééééééééﬁﬁn

oSta 31+95 LT INPUT a
alntens.= 4.40 C1=0.95 A1= 0.48 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID =8 €2=0.70 A2= 0.00 Qrunoff= 2.0 Slope2= 0.0417 a = 2.00 Perim.= 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W 1.42 Length= 9.00a

Ko e et e e e eeeeeessssscassssansssssssssssssssssssssssssatsssassatasassssassastassasaanasasas x
o OUTPUT o
oflowby= 0.0 Qtotal= 2.0 @int= 2.0 Flowby dn= 0.0 Depth=0.21 Spread= 9.11 Veloc= 2.38a
na’éééééééééa‘ééééééééééééa‘éa’éa’é55555éé556555555555555555555555:‘:555555555:’:55555éé:’:éé:’\ééé:’:éfaﬁn
oSta 33+64 LT INPUT o

alntens.= 4.40 C1=0.95 A1= 0.27 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00a
oCB ID = 10W C2=0.70 A2= 0.00 Qrunoff= 1.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0050 Slope3= 0.0200 W 1.42 Length= 9.00n

D e oo et e e ee e e e eeeesnassesssssesssnsssssssssssssessnassssssastensnssnnnsssssssnsannsssncs o
o OUTPUT o
of lowby= 0.0 Qtotal= 1.2 Qint= 1.2 Flowby dn= 0.0 Depth=0.19 Spread= 7.76 Veloc= 1.85a
AAAAAGAASAAAASAAAASAAAAAAAAAAAAEA4AEA4AAAA4AA4A4A4A4AA40444444A4A4444A4844048444444444a4T
oSta 36+15 LT INPUT ot

alntens.= 4.40 C1=0.95 Al= 0.14 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00a
oCB ID = 14 €2=0.70 A2= 0.00 Qrunoff= 0.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 6.00x

B oo e eeeeasesossesessassssssssnsssassssnsasnsssssssassssssasessssaassasssnstassssansnansss ol
ol OUTPUT o
of lowby= 0.0 Qtotal= 0.6 Qint= 0.6 Flowby dn= 0.0 Depth=0.15 Spread= 6.16 Veloc= 1.46a
e s s st s AR A AR AR RSB R B EEASE A BB R aBEGEECEEEEEEY
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oProject : Indian Bend Road ot
nééééﬁéééééééééééﬁéééééééé5§Aééé£ééééﬁééééé5555555555555&55555éééééééééééééééééééééééééﬁééﬂ
oSta 34+00 LT INPUT o

ointens.= 4.40 C1=0.95 A1= 0.26 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 12 €2=0.70 A2= 0.00 Qrunoff= 1.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00x

e e s esesnneneensaceseansassnassanaisssssosainassnasnsaaennaasnsssenncissosssassaasonsases ot
ot OUTPUT o
of lowby= 0.0 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Depth=0.19 Spread= 7.96 Veloc= 1.66a
néééééééé55555555555555éééééé555555555555555555555555555é555éééé5é55ééééééééééééﬁﬁééééééﬁén
aSta 33+64 LT INPUT o

alntens.= 4.40 C1=0.95 A1= 0.05 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 10E C2=0.70 A2= 0.00 Qrunoff= 0.2 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00o

s e e eescesssssseesssssessssansssesssssstasssasacssasssssecsssasesssassnnaansascscsacasans a
o OUTPUT o
oflowby= 0.0 Qtotal= 0.2 Qint= 0.2 Flowby dn= 0.0 Depth=0.11 Spread= 3.91 Veloc= 1.20x
nééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
oSta 39+25 LT INPUT o
alntens.= 4.40 C1=0.95 A1= 0.29 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m

oCB ID = 16 C2=0.70- A2= 0.00 Qrunoff= 1.2 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 6.00x

n

ot OUTPUT ot
oflowby= 0.0 Qtotal= 1.2 Qint= 1.2 Flowby dn= 0.0 Depth=0.20 Spread= 8.31 Veloc= 1.71x

oSta 40+70 LT INPUT o
olntens.= 4.40 C1=0.95 A1= 0.22 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area 0.00xx

oCB ID = 18W C€2=0.70 A2= 0.00 Qrunoff= 0.9 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W = 1.42 Length= 9.00x

e & o oie e o 'ae s s s ussaeeecesnansnnesassessessinsasssissssssnonsnascsssannaseasssancnesasssnasss ot
o OUTPUT e
of lowby= 0.0 Qtotal= 0.9 Qint= 0.9 Flowby dn= 0.0 Depth=0.20 Spread= 8.61 Veloc= 1.22a
AAAAAASAAASSAAAAASAAAASAAAAAAAAA4AA4344454A444AA44444448444544584445344454444444484444844D
oSta 45+50 LT INPUT o

nlntens.= 4.40 C1=0.95 A1= 0.44 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 22 C2=0.70 A2= 0.00 Qrunoff= 1.9 Slope2= 0.0417 a 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

e e ee s ceesasesessecassssssesesssssssssssasasesssssssaasasssassssssassassasssnnnsasssssans o
o OUTPUT o
oflowby= 0.0 Qtotal= 1.9 @int= 1.9 Flowby dn= 0.0 Depth=0.23 Spread= 9.81 Veloc= 1.88z
NAAAAAaAAa4AAAAA4A44AA48A4AA44A44A444A444A44A44A444A444445448444A44A44AA444444448844a44a440
oSta 41450 LT INPUT o
nlntens.= 4.40 C1=0.95 A1= 0.39 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID =20 C€2=0.70 A2= 0.00 Qrunoff= 1.6 Slope2= 0.0417 a = 2.00 Perim = 0.00m

oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00xx

oflowby= 0.0 Qtotal= 1.6 Qint= 1.6 Flowby dn= 0.0 Depth=0.22 Spread= 9.36 Veloc= 1.82a

eeeeeceec eeeece eeec eeeeecececces

€ eeeeeeee eeee
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oLicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road ot
HAAAAA3AAAAASASASAAAAAAA4A4A4AAA4A4A444A5A5A4AAAEAA4A44454344444444544454444454444454444480
oSta 40+70 LT INPUT o

glntens.= 4.40 C1=0.95 A1= 0.12 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 18E C€2=0.70 A2= 0.00 Qrunoff= 0.5 Slope2= 0.0417 a = 2.00 Perim = 0.00xx
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W = 1.42 Length= 9.00x

of lowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.16 Spread= 6.71 Veloc= 1.07x

oSta 55+30 LT INPUT o
ointens.= 4.40 C1=0.95 A1= 0.50 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 24 C€2=0.70 A2= 0.00 Qrunoff= 2.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

Do e ococassceessnssassasasssansssssanasensssnunnsssssessadeacecnnsosansnnssensscoancssanas o
o OUTPUT e}
of lowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.24 Spread= 10.31 Veloc= 1.93m
HAAAAASAAAASAAAASAAAAAASAAAAAAAAEEAAAAA444AA44A44344445AAA45444444444444584448444444444880
oSta 60+00 LT INPUT ot

ointens.= 4.40 C1=0.95 A1= 0.51 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 26 C2=0.70 A2= 0.00 Qrunoff= 2.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

e e et e e eeeeecsasscessssssasssssssssssssssssssssansnessssesssasassssssaanaasssascansassncs o
o OUTPUT o
oflowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.24 Spread= 10.41 Veloc= 1.%94a
NaAs4aasAa44a4434444A84334AA444444544A44A443444444444444444054444444444444444444444344844a0
oSta 64+25 LT INPUT e
olntens.= 4.40 C1=0.95 A1= 0.48 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00n
oCB ID = 28 C2=0.70 A2= 0.00 Qrunoff= 2.0 Slope2= 0.0417 a = 2.00 Perim = 0.00x

oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0070 Slope3= 0.0200 W = 1.42 Length= 9.00x

Kl e e e e e e eeeesosnsecasaassescasssssnsssssssssssasssasasassssssassasssessssnsasanansscsananas o
o OUTPUT o
of lowby= 0.0 Qtotal= 2.0 Qint= 2.0 Flowby dn= 0.0 Depth=0.21 Spread= 9.11 Veloc= 2.36n
MAAAAAAAAALASSAAAAAAAAAAAA5AAA44AA453AAAA4444444444445444344445844444444444444444484444444n
uSta 65+25 LT INPUT o

olntens.= 4.40 C1=0.95 A1= 0.14 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 30 C2=0.70 A2= 0.00 Qrunoff= 0.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 6.00x

Dl e e e e e e e eeeseesseseaaasssssessessssssssesssasassassssssasssssscssssasassannnsssnnnns o
o OUTPUT o
oflowby= 0.0 Qtotal= 0.6 @int= 0.6 Flowby dn= 0.0 Depth=0.16 Spread= 6.26 Veloc= 1.46a
AAAASAAAA4AA4A4A4A4AAAA4AA4A4A44A5AA5AAAA4AA4A4444AA4A4A4AA4A4444444A44448444444484444a44T
oSta 69+30 LT INPUT o
olntens.= 4.40 C1=0.95 A1= 0.40 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 32 C€2=0.70 A2= 0.00 Qrunoff= 1.7 Slope2= 0.0417 a = 2.00 Perim = 0.00
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00m
Dln e e e e esesocessssesnecessssascescsssssnssasssssssssasasanssssssscaccssnsssassassscsansoas ot
a OUTPUT o
of lowby= 0.0 Qtotal= 1.7 Qint= 1.7 Flowby dn= 0.0 Depth=0.22 Spread= 9.46 Veloc= 1.83n
PP TT T PPPrTrrs
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oLicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road o
AAAZAAAAAAAAASSAASAASAAAAASAAAAAA4AAAA43AA53A44444A44444AA44444544544444444544444444448440
oSta 71+00 LT INPUT e
alntens.= 4.40 C1=0.95 A1=.0.19 @Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 34W C2=0.70 A2= 0.00 Qrunoff= 0.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x

oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

Kl e e aosaecesesaasssssnssasseassassssnsssasssasessansssascssssnnssasssasassoscssssnasnsnas o
o OUTPUT e
of lowby= 0.0 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.17 Spread= 7.01 Veloc= 1.55
A AAAAAAAAGSSAASS AR AL AL AL AL AAAAAAAAAAAAAAAARAAAASAAA44345844558445444444444444444840
oSta 71470 LT INPUT o
alntens.= 4.40 C1=0.95 A1= 0.48 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID =35 (C2=0.70 A2= 0.00 Qrunoff= 2.0 Slope2= 0.0417 a = 2.00 Perim = 0.00x

oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0025 Slope3= 0.0200 W = 1.42 Length= 9.00o

Dln e e e eesesesasssseesesaaasssassesanssasassssassssssacsasasssassasasssssasssassecsanannsss o
o OUTPUT o
of lowby= 0.0 Qtotal= 2.0 Qint= 2.0 Flowby dn= 0.0 Depth=0.25 Spread= 11.16 Veloc= 1.5%a
nnn:nnnn::nnnann:nnnn:nnnn:nnnn:n:::an:::n:nnnnan:nnnn:n=nn==n=555555:‘:655=’5£5556555559’5555"
oSta 71+00 LT INPUT o
olntens.= 4.40 C1=0.95 A1= 0.15 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00m

oCB ID = 34E C2=0.70 A2= 0.00 Qrunoff= 0.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

Dl e aeseucosaseeescssssssanssanssnnasssasssssseasssassssssssssasanesssssanssennscasannnases ot
o OUTPUT e
of lowby= 0.0 Qtotal= 0.6 Qint= 0.6 Flowby dn= 0.0 Depth=0.16 Spread= 6.36 Veloc= 1.48x
oSta 72+70 LT INPUT o
alntens.= 4.40 C1=0.95 A1= 0.57 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID =36 €2=0.70 A2= 0.00 Qrunoff= 2.4 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0025 Slope3= 0.0200 W 1.42 Length= 9.00x

s aioie s alaie o siaroi oot s ererd mwiaiais aiaraie = WiS(E & WiNTHIE S 8E4 ai818ls HisTais' 8 Siele piaiaia winiaiels wisiare aininie e.e.ecn e aieie 8 SN0 8 BiTH 48 o
a OUTPUT bt
oflowby= 0.0 Qtotal= 2.4 Qint= 2.4 Flowby dn= 0.0 Depth=0.27 Spread= 11.91 Veloc= 1.66m
N&aAAaA4444444434554454434434444443454454443444443443444444844844448444444048444444444844a0
o CRITERIA o]
oRunoff computed by Rational Method Manning's n Gutter=0.012 Manning‘s n Pavement=0.016x
oClogging Factors in Sag Location: o
o Lt il Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00x
aClogging Factors on Continuous Grade: ot
o el Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00x
NAAAAA3A434444444443543545444544444444435344444443445444444444444444443444444444444444444880
oPrepared by: Date:06/16/10 Time:09:27:51 Checked by: Date: o

oPavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZo
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 4 @
oLicensed to: BRW, Inc., Phoenix, AZ 85012 ot
oProject : Indian Bend Road o
géééﬁﬁéééééééééﬁééé5555ﬁé5555555555555éé55555555555éé555555555ééééﬁéﬁéééééﬁééééﬁﬁéﬁéﬁé5555n
oSta 71+00 RT INPUT o

glntens.= 4.40 C1=0.95 A1=.0.22 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 33W C2=0.70 A2= 0.00 Qrunoff= 0.9 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

TR .S e B

Bl e e e e e eeeseseeesseseasessnsssssssssssssssessesssansssssnscsssssssssncssassnsasansssccnnsns o
o OUTPUT o
of lowby= 0.0 Qtotal= 0.9 Qint= 0.9 Flowby dn= 0.0 Depth=0.18 Spread= 7.46 Veloc= 1.60x
LasaaaAsaasAaAasasAsAAAAA4A4AAAA4A5AA4A54A4A4444A44A4A44A44844544844445444444844448444444a0
oSta 71+00 RT INPUT o

olntens.= 4.40 €1=0.95 A1= 0.22 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 33E C2=0.70 A2= 0.00 Qrunoff= 0.9 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00o

Kl e e e e e e eeeeeaseeceeeesssassessssssesssessesssssssssassacssssssasssasaasasnanasassesnsnass ot
o OUTPUT o
of lowby= 0.0 Qtotal= 0.9 Qint= 0.9 Flowby dn= 0.0 Depth=0.18 Spread= 7.46 Veloc= 1.60m
nn’:’a:‘:éé:’:é:’aﬁﬁ5555:’:5555:’:’5555:’55:’::’:&555:‘::’:55:‘:5:‘;55555:’:’55:’:5:‘1:’:55:’555555=’\£:’:55555555555555555:‘:55;’;5;‘1;1
o CRITERIA ot
oRunoff computed by Rational Method Manning‘s n Gutter=0.012 Manning‘s n Pavement=0.01éx
oClogging Factors in Sag Location: e
e CLC Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00x
aClogging Factors on Continuous Grade: o
Bir= i Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00x
AAAAAAAAAASAAAASAAAAAEAAAEAAAAA4AAA4AAAA58AA444A44AAA458445444A444584444444484444844444840
oPrepared by: Date:06/16/10 Time:10:53:49 Checked by: Date: o
oPavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZo
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CPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1o
olicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road o
055555555555555555555éé55555555555555555ééé55555555ééééééééééééééééééééééééééééééééééééééén
oSta 26+20 RT INPUT o

alntens.= 4.40 C1=0.95 A1=.0.79 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID =2 €2=0.70 A2= 0.00 Qrunoff= 3.3 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length=13.00c

e e et eeeaseassanssassassasaansenssssantassasatossantantanassataataatannaananraantens o
o OUTPUT o
of lowby= 0.0 Qtotal= 3.3 Qint= 3.3 Flowby dn= 0.0 Depth=0.28 Spread= 12.36 Veloc= 2.14
nﬁ45555555555555éééé5555555555555565555555555555555555555555555555éééiééﬁééééééééééééééééén
oSta 28+00 RT INPUT ot

alntens.= 4.40 C1=0.95 A1= 0.23 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 4 €2=0.70 A2= 0.00 Qrunoff= 1.0 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening €3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W = 1.42 Length= 6.00x

XLs s areie s Gl dnii 0w e iarene T LR R AR EEERREE . a
o QUTPUT b=
of lowby= 0.0 Qtotal= 1.0 Qint= 1.0 Flowby dn= 0.0 Depth=0.17 Spread= 6.76 Veloc= 2.02a
né555é5555555555555555555555555555555555é555555éﬁs55555555555555é55sséaééésésssﬁéésséééééén
oSta 28+75 RT INPUT ot
alntens.= 4.40 €1=0.95 A1= 0.11 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID =6 €2=0.70 A2= 0.00 Qrunoff= 0.5 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W 1.42 Length= 6.00

Ko e e e eevessencseassesesssssssessssasssssssssestossansessonsosessantannaaccacrersonsacs o
ot OUTPUT o
of lowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.13 Spread= 4.96 Veloc= 1.74n
nééééééééééééééééééééééééééééé555555555555555555é55555555555é55555555555555555555555555555n
oSta 31+95 RT INPUT ot

alntens.= 4.40 C1=0.95 A1= 0.37 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID =7 €2=0.70 A2= 0.09 Qrunoff= 1.8 Slope2= 0.0417 a = 2.00 Perim = 0.00
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W 1.42 Length= 9.00a

of lowby= 0.0 Qtotal= 1.8 Qint= 1.8 Flowby dn= 0.0 Depth=0.21 Spread= 8.76 Veloc= 2.32a

oSta 33+64 RT INPUT bod
alntens.= 4.40 €C1=0.95 A1= 0.19 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00xx

aCB ID = 9W C2=0.70 A2= 0.00 Qrunoff= 0.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0050 Slope3= 0.0200 W = 1.42 Length= 9.00c

e et e sanncesensecsssssensasesasssssssasesoansssassesssossvasstsnsasenssssnssasnnosensanse o
o OUTPUT o
of lowby= 0.0 Qtotal= 0.8 @int= 0.8 Flowby dn= 0.0 Depth=0.16 Spread= 6.71 Veloc= 1.6%a
nééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
nSta 36+15 RT INPUT et
alntens.= 4.40 C1=0.95 A1= 0.09 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
aCB ID = 13 €2=0.70 A2= 0.00 Qrunoff= 0.4 Slope2= 0.0417 a = 2.00 Perim = 0.00x

oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 3.00m

oflowby= 0.0 Qtotal= 0.4 Qint= 0.4 Flowby dn= 0.0 Depth=0.13 Spread= 5.11 Veloc= 1.33n
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2 =&
olicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road o
nééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
oSta 34+00 RT INPUT o
olntens.= 4.40 C1=0.95 A1= 0.27 Qadd = 0.0 slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID =11 C2=0.70 A2= 0.00 Qrunoff= 1.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00n
Kl e e e eseeesaeeesassessesasesassssasssasssassasssnasassscsssasstststtssanaansaassssaassns o
o OUTPUT o
oflowby= 0.0 Qtotal= 1.1 @Qint= 1.1 Flowby dn= 0.0 Depth=0.19 Spread= 8.11 Veloc= 1.68a
nééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
nSta 33+64 RT INPUT o
nintens.= 4.40 C1=0.95 A1= 0.04 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 9E C€2=0.70 A2= 0.00 Qrunoff= 0.2 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x
Hln e e vt e eesessssesesessssssssssasessssssssssssassssessssssssessessssssananannssassnssssssns o
o OUTPUT o
of lowby= 0.0 Qtotal= 0.2 Qint= 0.2 Flowby dn= 0.0 Depth=0.10 Spread= 3.56 Veloc= 1.14a
N AAAAAAAAAAAAAALLSZZAAAAALSA SRR AARAAAAA44A44444554444A45588404458444444444444444444484444n
oSta 39+25 RT INPUT o
alntens.= 4.40 C1=0.95 A1= 0.27 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID =15 €2=0.70 A2= 0.00 Qrunoff= 1.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00m
Kl e e e ee e e esssssaseasessasssssssssessssessssssssasasssasssassasassssasansssaasssscsnnnns o
o OUTPUT o
of lowby= 0.0 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Depth=0.19 Spread= 8.06 Veloc= 1.6%9a
NadAaaAsasAaAAsAAAa4A4AAAAA4AAAAAA4AA4A4AA4A4A44A44A4A44A4484A44A4A4484444444444448444484a0
aSta 40+70 RT INPUT o
alntens.= 4.40 C1=0.95 A1= 0.13 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 17W C€2=0.70 A2= 0.00 Qrunoff= 0.5 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W = 1.42 Length= 9.00x
e e e e eesccesceseeesecsssssssssssssscassssssesssassscsascsssssssssasscsssnnssasssnssscssss o
o OUTPUT o
oflowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.17 Spread= 6.91 Veloc= 1.09x
NAdAdAsaaasasasasaasasasassasasasasssasasisdsassdsdadsasasssssississsasassassasasassdasasadan
oSta 45+50 RT INPUT o
olntens.= 4.40 C1=0.95 A1= 0.42 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID =21 €2=0.70 A2= 0.00 Qrunoff= 1.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x
Kl o e e e eeeesscsssanssasssnssssnssasesssasessasanasssssassssssssssssssseasnsssassasnasnansnns o
o OUTPUT o
of lowby= 0.0 Qtotal= 1.8 Qint= 1.8 Flowby dn= 0.0 Depth=0.22 Spread= 9.66 Veloc= 1.85a
NAAaaaa4a444544444444543444444444A443444444444444444444444444444444444444444444444084a48440
oSta 41+50 RT INPUT o
olntens.= 4.40 C1=0.95 A1= 0.37 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID =19 €2=0.70 A2= 0.00 Qrunoff= 1.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00m
e e e e eee s eeseeeoasasessesssessessssssssssssssasssasasssssssastasanssansasssassssassnsnnns o
o OUTPUT o
of lowby= 0.0 Qtotal= 1.6 Qint= 1.6 Flowby dn= 0.0 Depth=0.21 Spread= 9.16 Veloc= 1.80a
o e ot e o o o o o S o o o S S S5 £ £ S5 58o o585 B 55 A S8 g a8 a8t ot S -
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 3 =&
olLicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road o
NAdasadasasasasasasasasasasasaadsasasasisasadassadasdsasasasasasssssasassssssaaasasasasasin
oSta 40+70 RT ‘ INPUT o

olntens.= 4.40 C1=0.95 A1= 0.07 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 17E €2=0.70 A2= 0.00 Qrunoff= 0.3 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W 1.42 Length= 9.00o

Kl e e ee e eeeeoesesseasecassseseescsssssesssssassssasssscsascsssssessassassssssnnssasssscnns o
o OUTPUT ot
oflowby= 0.0 Qtotal= 0.3 @int= 0.3 Flowby dn= 0.0 Depth=0.14 Spread= 5.31 Veloc= 0.97a
LAAAAAAAAAAASSAAAAAAAAAGAEE5AA4AAAAA44AAAA445444444445348844455444444444444444444444444444n
oSta 55+30 RT INPUT o

aintens.= 4.40 C1=0.95 A1= 0.48 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00ax
oCB ID =23 C2=0.70 A2= 0.00 Qrunoff= 2.0 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

Kl e e e ecesssseesaseseessssassnessssssasasanssassassssassasssasnasssaannansnnasssascnns o
ot OUTPUT o
oflowby= 0.0 Qtotal= 2.0 @int= 2.0 Flowby dn= 0.0 Depth=0.23 Spread= 10.16 Veloc= 1.91x
AAAAAAAAAAAAAAAASSAAAA55544444A44443434444444444444444444444444444444444444444844444444440

oSta 60+00 RT INPUT ot
olntens.= 4.40 C1=0.95 Al1= 0.49 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID =25 €2=0.70 A2= 0.00 Qrunoff= 2.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

Dl et e e e eeeseseasseneesssassssssssssssesssssssssssssasssssssansssssssesassssansnssssasssnns ot
o OUTPUT ot
oFlowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.24 Spread= 10.26 Veloc= 1.91x
NAiAdAaasaasasadsasasasasasasdsasasdsasaisasdadsasasasasasasassasasssdassasasisasasasasasan
oSta 64+25 RT INPUT o
olntens.= 4.40 C1=0.95 A1= 0.52 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID = 27 €2=0.70 A2= 0.00 Qrunoff= 2.2 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0070 Slope3= 0.0200 W = 1.42 Length= 9.00x

of lowby= 0.0 Qtotal= 2.2 Qint= 2.1 Flowby dn= 0.0 Depth=0.22 Spread= 9.41 Veloc= 2.410

oSta 65+25 RT INPUT o
alntens.= 4.40 €1=0.95 A1= 0.11 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID =29 €2=0.70 A2= 0.00 Qrunoff= 0.5 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00x
e e e e e e e ensnsseeeanseecasssssasessssessasasasssssnssasaacssasassssnssasscssanonsnanaannsssan o
o OUTPUT o
oflowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.15 Spread= 5.81 Veloc= 1.41x
A4a4A4a4444444443434443434343444444444454543454444444444444444545444444444444444448444a4a0
oSta 69+30 RT INPUT o

ointens.= 4.40 C1=0.95 A1= 0.34 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID =31 €2=0.70 A2= 0.00 Qrunoff= 1.4 Slope2= 0.0417 a 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

oflowby= 0.0 Qtotal= 1.4 Qint= 1.4 Flowby dn= 0.0 Depth=0.21 Spread= 8.86 Veloc= 1.770

eee eeeceeeececeeeeeececcceees
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STORM SEWER INLET CALCULATION RECORD URS CORP.
LOCATION DATA DESIGN DATA Engineering
STREET Indian Bend Road FREQUENCY 50 years Transportation
LOCATION P6= 2.67 Inches P24= 3.03 Inches Planning
PRO. NO. Pi= 2.21 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover | Design Q Inlet |Curb Opening|Wing/ Slot| Gutter Pavement Spread T(ft) Intercepted | Flowby Notes
No. Station Offset (cfs) (cfs) (cfs) Std. L (ft) L (ft) Type SX SL Actual [ Allow | Flow (cfs) (cfs)
CB-1 22420 LT 2.04 0.0 2.04 22 9 6w 17 0.0200 | 0.0050 | 9.81 13.42 2.04 0.0
CB-2 26+20 RT 4.60 0.0 4.60 22 13 10w 17 0.0200 | 0.0040 | 14.06 | 19.42 4.50 0.1 TO CB-4
CcB-3 26+20 LT 2.85 0.0 2.85 22 9 6 W 17 0.0200 | 0.0040 | 11.66 | 19.42 2.75 0.1 TO CB-5
CB-4 28+00 RT 1.44 0.1 1.34 22 6 3w 17 0.0200 | 0.0071 7.86 | 13.42 1.34 0.1 TO CB-6
CB-5 28+00 LT 1.50 0.1 1.40 22 6 3w 17 0.0200 0.0071 8.06 13.42 1.40 0.1 TO CB-8
CB-6 28+75 RT 0.74 0.1 0.64 22 6 3E 17 0.0200 | 0.0071 6.06 | 13.42 0.74 0.0
CB-7 31+95 RT 2.54 0.0 2.54 22 9 6 W Ui 0.0200 | 0.0071 9.96 | 19.42 2.44 0.1 TO CB-9W
CB-8 31+95 LT 2.90 0.1 2.80 22 9 6 W 17 0.0200 0.0071 10.56 | 19.42 2.60 0.3 JO CB10W
CB-9W 33+64 RT 1.21 0.1 1.11 22 9 3 E&W 17 0.0200 SAG 8.06 | 19.42 1.21 0.0
CB-9E 33+64 RT 0.33 0.1 0.23 22 9 3 E&W 17 0.0200 SAG 4.81 19.42 0.33 0.0
CB-10 W 33+64 LT 1.87 0.3 1.57 22 9 3 E&W 17 0.0200 SAG 9.41 13.42 1.87 0.0
CB-10 E 33+64 LT 0.39 0.1 0.29 22 9 3 E&W 17 0.0200 SAG 5.01 13.42 0.39 0.0
CB-11 34+00 RT 1.57 0.0 1.57 22 6 3E 17 0.0200 | 0.0040 | 9.31 19.42 1.47 0.1 TO CB-9E
CB-12 34+00 LT 1.51 0.0 1.51 22 6 3E 17 0.0200 | 0.0040 | 9.11 13.42 1.41 0.1 TO CB-10E
CB-13 36+15 RT 0.52 0.0 0.52 22 3 17 0.0200 | 0.0040 | 5.91 19.42 0.52 0.0
CB-14 36+15 LT 0.82 0.0 0.82 22 6 3E 17 0.0200 | 0.0040 | 7.06 | 13.42 0.82 0.0
SX: Cross-Slope SL: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: JUNE 15, 2004 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C.

1- ADOT G-15.30 ( SINGLE)

2. ADOT C-15.30 (DOUBLE )

3- ADOT C-15.20 (ONE WING )
4- ADOT C-15.20 (TWO WINGS)

5- ADOT C-05.10 (CURB & GUTTER TYPE D) 11- ADOT C-15.10 ( Double )

6- ADOT C-15.92

Stmswr.xls

7- MAG 531

8- MAG 532
9- MAG 534, Type E
10- SCUPPER

12- ADOT C-05.10 ( SINGLE CURB TYPE A1)

13- CONCRETE BARRIER

14- ADOT C-15.10 ( SINGLE))

15- ADOT C-05.10 (CURB & GUTTER TYPE B)
16- ADOT C-05.10 (CURB & GUTTER TYPE C)
17- MAG 220 (CURB & GUTTER TYPEA)

18- ADOT C-15.91

19- COP P1570 ( SPECIAL )

20- ADOT C-15.80
21- ADOT C-15.40
22- COP P1569
23- COP P1570
24- COP P1570 ( MODIFIED )




STORM SEWER INLET CALCULATION RECORD URS CORP.
LOCATION DATA DESIGN DATA Engineering
STREET Indian Bend Road FREQUENCY 50 years Transportation
LOCATION P6= 2.67 Inches P24= 3.03 Inches Planning
PRO. NO. P1= 2.21 Inches Urban Design
. Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover | Design Q Inlet [Curb OpenlngJ Wing / Slot| Gutter Pavement Spread T(ft) Intercepted | Flowby Notes
No. Station Offset (cfs) (cfs) (cfs) Std. L (ﬁ) L (ft) Type SX SL Actual | Allow | Flow (cfs) (cfs)
CB-15 39+25 RT 1.57 0.0 1.57 22 6 3w 17 0.0200 | 0.0040 | 9.21 19.42 1.47 0.1 TO CB-17W
CB-16 39+25 LT 1.69 0.0 1.69 22 6 3w 17 0.0200 | 0.0040 | 9.51 19.42 1.59 0.1 TO CB-18 W
CB-17 W 40+70 RT 0.86 0.1 0.76 22 9 3 E&W 17 0.0200 SAG 8.26 19.42 0.86 0.0
CB-17 E 40+70 RT 0.41 0.0 0.41 22 9 3 E&W 17 0.0200 SAG 6.16 19.42 0.41 0.0
CB-18 W 40+70 LT 1.38 0.1 1.28 22 9 3 E&W 17 0.0200 SAG 10.11 19.42 1.38 0.0
CB-18 E 40470 LT 0.70 0.0 0.70 22 9 3 E&W 17 0.0200 SAG 7.7 19.42 0.70 0.0
CB-19 41450 RT 2.15 0.0 2.15 22 9 6E 17 0.0200 | 0.0040 | 10.51 | 19.42 2.15 0.0
CB-20 41450 LT 2.27 0.0 2.27 22 9 6E 17 0.0200 | 0.0040 | 10.76 | 19.42 2.27 0.0
CB-21 45+50 RT 2.45 0.0 2.45 22 9 6 E 17 0.0200 | 0.0040 | 11.01 [ 19.42 2.45 0.0
CB-22 45+50 LT 2.56 0.0 2.56 22 9 6 E 17 0.0200 | 0.0040 | 11.21 19.42 2.56 0.0
CB-23 55+30 RT 2.80 0.0 2.80 22 9 6w 17 0.0200 | 0.0040 | 11.56 | 19.42 2.70 0.1 TO CB-25
CB-24 55+30 LT 2.91 0.0 2.91 22 9 6 W 17 0.0200 0.0040 | 11.76 | 19.42 2.81 0.1 TO CB-26
CB-25 60+00 RT 2.95 0.1 2.85 22 9 6W 17 0.0200 | 0.0040 | 11.81 [ 19.42 2.85 0.1 TO CB-27
CB-26 60+00 LT 3.07 0.1 2.97 22 9 6 W 17 0.0200 | 0.0040 | 12.06 | 19.42 2.87 0.2 TO CB-28
CB-27 64+25 RT 3.13 0.1 3.03 22 9 6 W 17 0.0200 | 0.0070 | 10.91 19.42 2.73 0.4 TO CB-29
CB-28 64+25 LT 3.00 0.2 2.80 22 9 6W 17 0.0200 | 0.0070 | 10.61 | 19.42 2.70 0.3 TO CB-30
SX: Cross-Slope SL: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: JUNE 15, 2004 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C.

1- ADOT C-15.30 ( SINGLE) 7- MAG 531 13- CONCRETE BARRIER 19- COP P1570 ( SPECIAL )
2- ADOT C-15.30 ( DOUBLE) 8- MAG 532 14- ADOT C-15.10 ( SINGLE) 20- ADOT C-15.80

3- ADOT C-15.20 (ONE WING) 9- MAG 534, Type E 15- ADOT C-05.10 (CURB & GUTTER TYPE B) 21- ADOT C-15.40

4- ADOT C-15.20 (TWO WINGS) 10- SCUPPER 16- ADOT C-05.10 (CURB & GUTTER TYPE C) 22- COP P1569

5- ADOT C-05.10 (CURB & GUTTER TYPED) 11- ADOT C-15.10 ( Double ) 17- MAG 220 (CURB & GUTTER TYPE A) 23- COP P1570

6- ADOT C-15.92 12- ADOT C-05.10 ( SINGLE CURB TYPE A1) 18- ADOT C-15.91 24- COP P1570 ( MODIFIED )

Stmswr.xls




LOCATION DATA

STORM SEWER INLET CALCULATION RECORD

DESIGN DATA

URS CORP.

Engineering

STREET Indian Bend Road FREQUENCY 50 years Transportation
LOCATION Pé= 2.67 Inches P24= 3.03 Inches Planning
PRO. NO. P1= 2.21 Inches Urban Design
Landscape Architects
STORM SEWER INLET CALCULATIONS
Inlet Q Carryover | Design Q Inlet  [Curb Opening|{Wing/ Slot| Gutter. Pavement Spread T(ft) | Intercepted | Flowby Notes
No. Station Offset (cfs) (cfs) (cfs) Std. L (ft) L (ft) Type SX SL Actual | Allow | Flow (cfs) (cfs)
CB-29 65+25 RT 1.04 0.4 0.64 22 6 3E 17 0.0200 | 0.0040 | 7.66 | 19.42 1.04 0.0
CB-30 65+25 LT 1.12 0.3 0.82 22 6 3E 17 0.0200 | 0.0040 | 8.01 19.42 1.12 0.0
CB-31 69+30 RT 1.98 0.0 1.98 22 9 6W 17 0.0200 | 0.0040 | 10.11 | 19.42 1.98 0.0
CB-32 69+30 LT 2.33 0.0 2.33 22 9 6 W 17 0.0200 | 0.0040 | 10.81 19.42 2.33 0.0
CB-33 W 71+00 RT 1.28 0.0 1.28 22 9 3 E&W 17 0.0200 SAG 8.51 13.42 1.28 0.0
CB-33 E 71+00 RT 1.28 0.0 1.28 22 9 3 E&W 17 0.0200 SAG 8.51 13.42 1.28 0.0
CB-34 W 71+00 LT 1.11 0.0 1.11 22 9 3 E&W 17 0.0200 SAG 8.06 19.42 1.1 0.0
CB-34 E 71+00 LT 0.87 0.0 0.87 22 9 3 E&W 17 0.0200 SAG 7.36 | 19.42 0.87 0.0
CB-35 71470 LT 2.80 0.0 2.80 22 9 6N 17 0.0200 | 0.0025 | 12.71 | 25.42 2.80 0.0
CB-36 72+70 LT 3.32 0.0 3.32 22 9 6N 17 0.0200 | 0.0025 | 13.56 | 25.42 3.22 0.1
SX: Cross-Slope SL: Longitudinal Slope CB: Catch Basin SC: Scupper
Computed by: RS Date: JUNE 15, 2004 Checked by: DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C.
1- ADOT C-15.30 ( SINGLE)

2- ADOT C-15.30 (DOUBLE)
3- ADOT C-15.20 (ONE WING)

4- ADOT C-15.20 (TWO WINGS)

7- MAG 531
8- MAG 532

9- MAG 534, Type E

10- SCUPPER

5- ADOT C-05.10 (CURB & GUTTER TYPED) 11- ADOT C-15.10 ( Double )

6- ADOT

Stmswr .xls

C-15.92

12- ADOT C-05.10 ( SINGLE CURB TYPE A1)

13- CONCRETE BARRIER

14- ADOT C-15.10 ( SINGLE))

15- ADOT C-05.10 ( CURB & GUTTER TYPE B)
16- ADOT C-05.10 (CURB & GUTTER TYPE C)
17- MAG 220 (CURB & GUTTERTYPEA)

18- ADOT

C-15.91

19- COP P1570 ( SPECIAL )
20- ADOT C-15.80
21- ADOT C-15.40
22- COP P1569

23- COP P1570
24- COP P1570 ( MODIFIED )
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1o
oLicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road o
néééééé5555555555555ééé5555555ééﬁé555555é5555555555éé5555555éééééé555555555555555555555555n
oSta 22+20 LT INPUT o4

alntens.= 6.13 C1=0.95 A1=.0.35 @add = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00c
oCB ID =1 €2=0.70 A2= 0.00 Qrunoff= 2.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0050 Slope3= 0.0200 W 1.42 Length= 9.00x

e e voeceeasecsasssssssasesssasssssassasscsssssassnsssssessssasssassssaaassssasssnscacs ot
o OUTPUT o
oflowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.23 Spread= 9.81 Veloc= 2.08x
MAAAGAAAAAASAAASSAAAAGEAAEAAAA4AAA43A4554AA44444434445484458448444344444444444444444444840
oSta 26+20 LT INPUT o
nlntens.= 6.13 C1=0.95 A1= 0.49 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID =3 €2=0.70 A2= 0.00 Qrunoff= 2.9 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

1}

D e e e e e e ettt e see e essseseeaassssassssessasssessasssssssssasssssssassssssssnsannsaansnsassas o
o OUTPUT o
oflowby= 0.0 Qtotal= 2.9 Qint= 2.8 Flowby dn= 0.1 Depth=0.26 Spread= 11.66 Veloc= 2.08a
AAAAASAAAASAAAASSSAAAAAAAEAAAAAAAA44AAA453AAA44A44AAA44344454444444444444444444444444448440
oSta 28+00 LT INPUT o
olntens.= 6.13 €1=0.95 A1= 0.24 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID =5 €2=0.70 A2= 0.00 Qrunoff= 1.4 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W = 1.42 Length= 6.00x
Ko e e e e eseeseseesesesssesesessssssssasassssssasssasassssssssesssssesssssasssasssasenasaas o
o OUTPUT o
oflowby= 0.1 Qtotal= 1.5 Qint= 1.4 Flowby dn= 0.1 Depth=0.19 Spread= 8.06 Veloc= 2.25c
NAdAdAsA4A444A54444454444545444444454444444348434344444444444444444444444404444444448484a440
oSta 31+95 LT INPUT ot

olntens.= 6.13 €1=0.95 A1= 0.48 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID =8 €2=0.70 A2= 0.00 Qrunoff= 2.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening €3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W = 1.42 Length= 9.00m
Kl e e e e eeeesocesseeeseseecssssasssesssssasssssssssssnssasscnssasaasssassasncnnasasnanssnsce o
o OUTPUT o
oflowby= 0.1 Qtotal= 3.0 Qint= 2.7 Flowby dn= 0.3 Depth=0.24 Spread= 10.56 Veloc= 2.5%9m
NAA4AdAaaa4Aa444A4A4444434A544444444444A54344444444444A4A5444435404444444444444444444a4a440
oSta 33+64 LT INPUT o

olntens.= 6.13 C1=0.95 A1= 0.27 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00a
oCB ID = 10W C2=0.70 A2= 0.00 Qrunoff= 1.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0050 Slope3= 0.0200 W = 1.42 Length= 9.00x

e e e eeeesceseceaseeacessssssasessasnsssasssssssssassassssssasssassesasssanassassanasnssscs o
o OUTPUT o
of lowby= 0.3 Qtotal= 1.9 Qint= 1.9 Flowby dn= 0.0 Depth=0.22 Spread= 9.41 Veloc= 2.04n
nAAaAAa4A444a44a4AA4A444A544444444A444444444844344484444444444444844544444444844444444444an
oSta 36+15 LT INPUT o
alntens.= 6.13 €1=0.95 A1= 0.14 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 14 €2=0.70 A2= 0.00 Qrunoff= 0.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x

oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00x

of lowby= 0.0 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.17 Spread= 7.06 Veloc= 1.57a

S sesssesesssesessas o o050 se sese iesese ssse e sestiiirasseses o 5o se e ae s o se 50 2 52 @i e e sese e sesesessssiaesing
deeecceeecec eeeeeecc eeecec eeeec eeeeeeeecee eeeeeceeeececeey

geeee

geeeegeceeeee
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2@
olicensed to: BRW, Inc., Phoenix, AZ 85012 ol
oProject : Indian Bend Road o
NAAA4AA4444444544454443434444444444343443444844444444544444844444445444444444544444444444480
aSta 34+00 LT INPUT o
olntens.= 6.13 C1=0.95 A1= 0.26 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 12 €2=0.70 A2= 0.00 Qrunoff= 1.5 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00cx
Bl e s eonesonnnssssacasssanisesasessnssssnsssssssssssesssesasusesanssssnssosssssencessssssone et
o OUTPUT o
of lowby= 0.0 Qtotal= 1.5 Qint= 1.5 Flowby dn= 0.1 Depth=0.21 Spread= 9.11 Veloc= 1.78a
NAdA4aA4AA44A45444534434344444444443434454443444444444444444444488454444444444044444444444m
oSta 33+64 LT INPUT o
olntens.= 6.13 €C1=0.95 A1= 0.05 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 10E C2=0.70 A2= 0.00 Qrunoff= 0.3 Slope2= 0.0417 a = 2.00 Perim = 0.00cx
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00m
Tt eveeveesceasosassasasanssssessassssasssssssassssssssssssssssssassnsssasnasassassansassans o
o OUTPUT o
oflowby= 0.1 Qtotal= 0.4 Qint= 0.4 Flowby dn= 0.0 Depth=0.13 Spread= 5.01 Veloc= 1.31o
NAA44344345345344454434434484444443444443444444444444444444444444454443444444444444444484a0
oSta 39+25 LT INPUT o
alntens.= 6.13 €1=0.95 A1= 0.29 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 16 €2=0.70 A2= 0.00 Qrunoff= 1.7 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00n
Kleie o aiare. s widss’ s wrave s inin aiaiele ratere » esré s #i8iH.5 STRTEis SIAAIS Bi0le]e @ WisTe s Hiele & Sisisle s ulajee e din'e Wwin s eiare s eiers @ eieim @ wince o o
ot OUTPUT o
oflowby= 0.0 Qtotal= 1.7 Qint= 1.6 Flowby dn= 0.1 Depth=0.22 Spread= 9.51 Veloc= 1.83c
NAAA44444445445344534454434434444443454443443445444444444445444454453444444444844444484444n
oSta 40+70 LT INPUT o
alntens.= 6.13 €1=0.95 A1= 0.22 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 184 C2=0.70 A2= 0.00 Qrunoff= 1.3 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening €3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W = 1.42 Length= 9.00x
Bl e o inie « ‘arere o raie o asare momsece mieisie § HIEI § 161 E SINGEIN RILAIE ol6/0l siviale @ inke @ ieje sietaia’a siarars wrare & siaie e mime & Siaie b WSS o
o OUTPUT o

of lowby= 0.1 Qtotal= 1.4 Qint= 1.4 Flowby dn= 0.0 Depth=0.23 Spread= 10.11 Veloc= 1.35m

oSta 45+50 LT INPUT o
alntens.= 6.13 C1=0.95 A1= 0.44 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID =22 €2=0.70 A2= 0.00 Qrunoff= 2.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x
Tls 4« 'aie  5ia'e o o onneaaenananesasncsniossssessasnssssseesussensaseEnTenEsatesaeancenneeesnen o
a OUTPUT o
of lowby= 0.0 Qtotal= 2.6 Qint= 2.5 Flowby dn= 0.0 Depth=0.25 Spread= 11.21 Veloc= 2.01n
NA44443444434344344343444444444344434444444444444444444444444444484544444444444444484844480
oSta 41+50 LT INPUT o
olntens.= 6.13 €1=0.95 A1= 0.39 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 20 €2=0.70 A2= 0.00 Qrunoff= 2.3 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x
e e e e eeesoceseecacassasssasscssessesssaasssesasssssessasasnssssasnsasassssssssssncsassaans o
o OUTPUT o
of lowby= 0.0 Qtotal= 2.3 Qint= 2.3 Flowby dn= 0.0 Depth=0.25 Spread= 10.76 Veloc= 1.97m
S A A A A A A S S B AR E S B S sE s s BB s EEsEREEEEEEEEERY
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 3o
olLicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road o
n:é:‘x:’::‘:éééééééiéé:’:éééééééééé:’aé:’aééé:‘:éé:‘\:’:ﬁﬁﬁé:’aéé:‘-éa‘é:’155:’:’::’aééé55:‘:5:’::‘:555:‘::’::‘:é:‘::’:ﬁééééé:’:ééééééé:’aéﬁn
nSta 40+70 LT ' INPUT o

alntens.= 6.13 C1=0.95 A1= 0.12 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 18E C€2=0.70 A2= 0.00 Qrunoff= 0.7 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W 1.42 Length= 9.00x

e e e e e eeeeeeeeeesasasssssaensasnnasssssssssssassssssssscessssassasssssananannassssassanns o
o] OUTPUT ol
of lowby= 0.0 Qtotal= 0.7 Qint= 0.7 Flowby dn= 0.0 Depth=0.18 Spread= 7.71 Veloc= 1.15z
MAAAAAGAAAAASSAAASSAASEAAAEAAAAAEAAA5AAA4AAAA444AA44A44543453445444444445444444444484444840
oSta 55+30 LT INPUT o

nlntens.= 6.13 C1=0.95 A1= 0.50 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 24 C2=0.70 A2= 0.00 Qrunoff= 2.9 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

Kl v e e aeeeenseeeeeacsseesssasasssseesssasssessansnssssssacessssssssassasasasnnasancsassssacsns ot
b OUTPUT e
of lowby= 0.0 Qtotal= 2.9 Qint= 2.8 Flowby dn= 0.1 Depth=0.27 Spread= 11.76 Veloc= 2.08x
NAd4a4A443444444444443443443444A4454344444443444444444344444444444444424444444404454a4484an
oSta 60+00 LT INPUT o
olntens.= 6.13 €1=0.95 A1= 0.51 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00a

oCB ID = 26 C2=0.70 A2= 0.00 Qrunoff= 3.0 Slope2= 0.0417 a = 2.00 Perim = 0.00x
aCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

e et e e e e eeesoeessseaaneeasssesssassssssssssessssssssssssnassssasssssccsasssnnsnsasassssscs o
o OUTPUT o]
oflowby= 0.1 Qtotal= 3.1 Qint= 2.9 Flowby dn= 0.2 Depth=0.27 Spread= 12.06 Veloc= 2.10x
AAAAAGAAAAASAAASSAAASAAAEAAAAAAAAA4AAA444AAA44444444A443445844584454444448444484445844480
oSta 64+25 LT INPUT ot

olntens.= 6.13 C1=0.95 A1= 0.48 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID = 28 C2=0.70 A2= 0.00 Qrunoff= 2.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0070 Slope3= 0.0200 W 1.42 Length= 9.00x

oflowby= 0.2 Qtotal= 3.0 Qint= 2.7 Flowby dn= 0.3 Depth=0.24 Spread= 10.61 Veloc= 2.60a

oSta 65+25 LT INPUT o
alntens.= 6.13 C1=0.95 Al1= 0.14 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 30 C€2=0.70 A2= 0.00 Qrunoff= 0.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 6.00o

Kl e e eeeseeseessasasssssssssasasassssasssssssssasananassssssassssssassassansasssasccasns o
o OUTPUT ot
oflowby= 0.3 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Depth=0.19 Spread= 8.01 Veloc= 1.66a
AAAAAAGAAASSAASAAGAASAASAAGAAAAAAAA44A44AA4AAA5A48AA4A45445A48A44A44444844344444444444444n
oSta 69+30 LT INPUT o

olntens.= 6.13 C1=0.95 A1= 0.40 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 32 C2=0.70 A2= 0.00 Qrunoff= 2.3 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00o

oflowby= 0.0 Qtotal= 2.3 Qint= 2.3 Flowby dn= 0.0 Depth=0.25 Spread= 10.81 Veloc= 1.96a
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 4 o
olicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road ot
AAAAAAAAAAAAAAAASAAAASAASAAAAAAAAAAEAAA43AAA44AAA4AAA444458444344544A44444444444444444444n
oSta 71+00 LT INPUT o
alntens.= 6.13 €1=0.95 A1='0.19 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 34W C2=0.70 A2= 0.00 Qrunoff= 1.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x

oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

D eeenaeessaasassssasassssssssasssssssssssssssssssssssssasessssssssssssssssnssasnnssncncns a
a OUTPUT o
oflowby= 0.0 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Depth=0.19 Spread= 8.06 Veloc= 1.67a
AAAAAAAAAAAAAASASSAAAAAAEAAAAAAAAA444AAAAA445444844444834445384444455444444444448444444448m

oSta 71470 LT INPUT o
olntens.= 6.13 €1=0.95 A1= 0.48 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID =35 C2=0.70 A2= 0.00 Qrunoff= 2.8 Slope2= 0.0417 a = 2.00 Perim = 0.00m
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0025 Slope3= 0.0200 W 1.42 Length= 9.00x

T cesnonosoacasssnsssssssssssssnessatenssaeaseansssascansssssaussescecsssssssassccscccacancs e
n OUTPUT o
oflowby= 0.0 Qtotal= 2.8 Qint= 2.8 Flowby dn= 0.0 Depth=0.29 Spread= 12.71 Veloc= 1.71n
nééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
oSta 71+00 LT INPUT bod

olntens.= 6.13 C1=0.95 A1= 0.15 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00z
nCB ID = 34E €2=0.70 A2= 0.00 Qrunoff= 0.9 Slope2= 0.0417 a = 2.00 Perim = 0.00m
oCurb Opening C3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

e o e et e eeeeoseesscassassessasssssssessassasssssssssssssssssassascsssansassssannannsssnsnns ot
o OUTPUT o
oFlowby= 0.0 Qtotal= 0.9 Qint= 0.9 Flowby dn= 0.0 Depth=0.18 Spread= 7.36 Veloc= 1.5%m
HAAAAAAAAAAAASASAAAAAAA5A55444AAAAAA4444444444444404044444444445555444444444444444444444440
oSta 72+70 LT INPUT o

olntens.= 6.13 C1=0.95 A1= 0.57 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 36 €2=0.70 A2= 0.00 Qrunoff= 3.3 Slope2= 0.0417 a 2.00 Perim = 0.00a
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0025 Slope3= 0.0200 W = 1.42 Length= 9.00x

e e s eecessescussesesassansnseesseansasessaatssstesesessancnsssenssnsssanasnssaansasannanas o
ol OUTPUT et
oflowby= 0.0 Qtotal= 3.3 Qint= 3.2 Flowby dn= 0.1 Depth=0.30 Spread= 13.56 Veloc= 1.79a
HA4a3A4A4444444343434344444444444444445434543444444444444444444444444440404444444444444a440
o CRITERIA o
cRunoff computed by Rational Method Manning‘s n Gutter=0.012 Manning‘'s n Pavement=0.016cx
oClogging Factors in Sag Location: o
a----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00o
oClogging Factors on Continuous Grade: o
b Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00x
La4A4a4a43444443444543434444444444444454445440444444444444444444444444444845444444484848440
oPrepared by: Date:06/16/10 Time:12:00:36 Checked by: Date: ol
oPavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZa
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1
olLicensed to: BRW, Inc., Phoenix, AZ 85012 ot
oProject : Indian Bend Road o
nééééééééééééééééé5é55éééééé55555555éé55éé5éééééééﬁ555555555555555555555555ééééiééééééééﬁéu
oSta 26+20 RT INPUT o

olntens.= 6.13 €1=0.95 A1='0.79 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID =2 €2=0.70 A2= 0.00 Qrunoff= 4.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length=13.00x

BXe e 5 aioe s . ain e iera s simre = siaie & 8 408 § @96 § Sie's s /818 lniaie 8 mia's Bieiee & B mnE Giaie0 oa8s S SisTe e SIuTi WEE S Wieia 8 @ln mWAs o
o OUTPUT o
oflowby= 0.0 Qtotal= 4.6 Qint= 4.6 Flowby dn= 0.1 Depth=0.31 Spread= 14.06 Veloc= 2.31x
nééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
nSta 28+00 RT INPUT o
alntens.= 6.13 C1=0.95 A1= 0.23 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00m

oCB ID = 4 €2=0.70 A2= 0.00 Qrunoff= 1.4 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W 1.42 Length= 6.00x

Dl e e e e eeceeeeeseseeesasesssassesccnsssessssssssssssssssssssssssssssssnssannassaccsanncs o
a OUTPUT o
of lowby= 0.1 Qtotal= 1.4 Qint= 1.3 Flowby dn= 0.1 Depth=0.19 Spread= 7.86 Veloc= 2.20m
ﬂn:nnnnan:’::’aﬁé:’a55555:’:5:’.55:‘:55:’:555555555é55.—3ééé:’a:’::’\:‘a55éé:’a:‘::’x555:’::’:5ﬁéiéiéééén’ééééiééééﬁééﬁﬁ5:’:55:’!1
oSta 28+75 RT INPUT o
alntens.= 6.13 €1=0.95 A1= 0.11 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m

aCB ID =6 €2=0.70 A2= 0.00 Qrunoff= 0.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W 1.42 Length= 6.00

Dle e e e e e e e e easeeasesssssassssssssssssasssesssancssssssssssasssssasansasasssasassasnncs o
o OUTPUT o
oflowby= 0.1 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.15 Spread= 6.06 Veloc= 1.92a
HAAAAAAAGAAAA5AAAAAAAAA4AAAAAAAAAAAAAA4AAAAAAEAA44A4A4AA4AA4A4444AAAA4A44444440404484a44840
aSta 31+95 RT INPUT e

olntens.= 6.13 €1=0.95 A1= 0.37 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID =7 €2=0.70 A2= 0.09 Qrunoff= 2.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W = 1.42 Length= 9.00cx

Kl e et e e e eeseeoeasesaseesssassssscssssssssesssssssscsasassssessssnassnnsnssnsssssssasannocs o
ot OUTPUT ot
oflowby= 0.0 Qtotal= 2.6 Qint= 2.4 Flowby dn= 0.1 Depth=0.23 Spread= 9.96 Veloc= 2.520
nééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
oSta 33+64 RT INPUT o

olntens.= 6.13 C1=0.95 A1= 0.19 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 9W C2=0.70 A2= 0.00 Qrunoff= 1.1 Slope2= 0.0417 a 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0050 Slope3= 0.0200 W 1.42 Length= 9.00x

o OUTPUT o
oflowby= 0.1 Qtotal= 1.3 @int= 1.3 Flowby dn= 0.0 Depth=0.19 Spread= 8.06 Veloc= 1.86a

oSta 36+15 RT INPUT o
olntens.= 6.13 C1=0.95 'A1= 0.09 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x

oCB ID = 13 €2=0.70 A2= 0.00 Qrunoff= 0.5 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 3.00x

ol OUTPUT o
oflowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.15 Spread= 5.91 Veloc= 1.42u
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2«
olicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road o
néééééﬁééﬁséé5555555555555555565555555555555555555555é555555555555555555555555555555555555n
nSta 34+00 RT ‘ INPUT o
alntens.= 6.13 C1=0.95 A1= 0.27 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 11 €2=0.70 A2= 0.00 Qrunoff= 1.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00x
Dl e oo e eeeecoceeceeeessasssessaseasssssasssssssansassssscsssasssassnascnssssaccssssaaccacs o
o OUTPUT o

of lowby= 0.0 Qtotal= 1.6 Qint= 1.5 Flowby dn= 0.1 Depth=0.22 Spread= 9.31 Veloc= 1.82a

oSta 33+64 RT INPUT o
olntens.= 6.13 C1=0.95 Al1= 0.04 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area 0.00x

oCB ID = 9E C2=0.70 A2= 0.00 Qrunoff= 0.2 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

He et e e e eeevesennsseaaseassassnesssssssssenacsescessssssssesssssaannsanaaasesscsacssaannnns o
o OUTPUT o
oflowby= 0.1 Qtotal= 0.3 Qint= 0.3 Flowby dn= 0.0 Depth=0.13 Spread= 4.81 Veloc= 1.30m
AAAAAAAZAAAASAASAAAAGAGAAAAAAAAA4A4A4AAAA4AAAA4AAA4AAEA4AA4A444A4444444444444844444454440
oSta 39+25 RT INPUT o

alntens.= 6.13 C1=0.95 A1= 0.27 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00c
oCB ID =15 €2=0.70 A2= 0.00 Qrunoff= 1.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 6.00x

BEL . ae etie e wera’e et o WTEEE § EES S61STS SIAITS Biaieia s wraimie oieiea wimiEis & WTET6 B (/6 B @iale g $ISiaTe SikiE e Simine 8 imiuie oimiaie @ miaid 8 o
o OUTPUT e
of lowby= 0.0 Qtotal= 1.6 Qint= 1.5 Flowby dn= 0.1 Depth=0.21 Spread= 9.21 Veloc= 1.81z
AAAAAAAAAASAAASAASAAAGAGAAGAAAEAAAAA4AAEAAAAA4AA5AA44AAAAA45A4444444544444484404444444484a0
aSta 40+70 RT INPUT o
olntens.= 6.13 C1=0.95 A1= 0.13 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00o
oCB ID = 17W C2=0.70 A2= 0.00 Qrunoff= 0.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W = 1.42 Length= 9.00x
Dl e e e eeeeeseesesesasaasssssessecssssssssessssssassssssscesssasssssaccsasscascssananananccs a
o OUTPUT o
of lowby= 0.1 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.20 Spread= 8.26 Veloc= 1.20m
nééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
oSta 45+50 RT INPUT e
olntens.= 6.13 C1=0.95 Al= 0.42 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00c
oCB ID =21 €2=0.70 A2= 0.00 Qrunoff= 2.5 Slope2= 0.0417 a = 2.00 Perim = 0.00x

oCurb Opening C3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

D e e e et eeessoeseeeeesesasessssassssssasssssessasanssssssasssssasassnnnsssssecnssssnannnss ol
o OUTPUT o
oflowby= 0.0 Qtotal= 2.5 Qint= 2.4 Flowby dn= 0.0 Depth=0.25 Spread= 11.01 Veloc= 1.99a
uééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééén
oSta 41+50 RT INPUT a

alntens.= 6.13 €1=0.95 Al1= 0.37 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x
oCB ID =19 €2=0.70 A2= 0.00 Qrunoff= 2.2 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00cx

n e e e e eseaoesansensessnassasessssessssanseasecssassessansantonaansassestossannanrassucce o
o OUTPUT o
oflowby= 0.0 Qtotal= 2.2 Qint= 2.2 Flowby dn= 0.0 Depth=0.24 Spread= 10.51 Veloc= 1.94n
e s s s s s AR A AR A A A B BE AR EE S S AEBEEGBEBECEEEREBEBEEEY
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 3
olLicensed to: BRW, Inc., Phoenix, AZ 85012 ot
oProject  : Indian Bend Road o
AAAAAAAAAAAAASASSSEAAAAAASA4A4444AAA55A3AAAA445444A4444434383445338444444444444444454444440
oSta 40+70 RT ‘ INPUT o

alntens.= 6.13 C1=0.95 A1= 0.07 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00x

oCB ID = 17E C2=0.70 A2= 0.00 Qrunoff= 0.4 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0020 Slope3= 0.0200 W = 1.42 Length= 9.00x
ST IS SR e S PR T S R o
o OUTPUT ot
oflowby= 0.0 Qtotal= 0.4 Qint= 0.4 Flowby dn= 0.0 Depth=0.15 Spread= 6.16 Veloc= 1.02a
AAAAAAAAAASSAAAAAAAAAAAAE5A4AAAAAAA4AAAAAA44444444445538344444454444444444444444544444448n
oSta 55+30 RT INPUT o
glntens.= 6.13 C1=0.95 A1= 0.48 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 23 C2=0.70 A2= 0.00 Qrunoff= 2.8 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x
Dle e e eeeeessseeescesenssssssssasssaasssescessssssssscccssssssssscccccssssssssnannscscsnscs o
o OUTPUT o
oflowby= 0.0 Qtotal= 2.8 Qint= 2.7 Flowby dn= 0.1 Depth=0.26 Spread= 11.56 Veloc= 2.07x
AAAAAAAAAAAAASSASAAAAAAAEEAAA884AAA4344AAAA44454444444454834844534444444444444444344444440
oSta 60+00 RT INPUT o
mintens.= 6.13 C1=0.95 A1= 0.49 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID =25 C2=0.70 A2= 0.00 Qrunoff= 2.9 Slope2= 0.0417 a = 2.00 Perim = 0.00x
nCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x
e e e e e eeeeeeeeseeesesasasenassanasssassssssssassssssacsssssssscsscsssnsaassanansscssaas ot
o OUTPUT o
of lowby= 0.1 Qtotal= 3.0 Qint= 2.8 Flowby dn= 0.1 Depth=0.27 Spread= 11.81 Veloc= 2.0%x
NA&adA3a44444454445444445454444344445444444444444444440484848484444444444444444844404a4a4a0
oSta 64+25 RT INPUT o

olntens.= 6.13 €1=0.95 A1= 0.52 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 27 C2=0.70 A2= 0.00 Qrunoff= 3.1 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0070 Slope3= 0.0200 W = 1.42 Length= 9.00x

Dl et e e esevecesesecassessssaessassssssssssssssssssssssssnssssssenssssassnassssnasccsnssnnns o
o OUTPUT o
oflowby= 0.1 Qtotal= 3.2 Qint= 2.8 Flowby dn= 0.4 Depth=0.25 Spread= 10.91 Veloc= 2.62a
L AAAAAAAAAAASASALASAA S AL Lss SR A A SAAAAAAAAAAAASAAAAARAA4444444445448844444444884444488884440
oSta 65+25 RT INPUT ot
olntens.= 6.13 C1=0.95 A1= 0.11 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID =29 C2=0.70 A2= 0.00 Qrunoff= 0.6 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 6.00x
e e e e e e eeeeocesseassesesssassssssssssssssssssssasasssasnssasssssscsnansassasasssaacnsnns o
o OUTPUT o
oflowby= 0.4 Qtotal= 1.0 Qint= 1.0 Flowby dn= 0.0 Depth=0.18 Spread= 7.66 Veloc= 1.64c
AAAAAZAAAAAAASAAAAAASAAEAAEAAAAAAAA4AAAAAAAA4EAA4AA4AA44AA5AA4AAAA44AA4AA4445444444444848n
oSta 69+30 RT INPUT o

alntens.= 6.13 C1=0.95 Al= 0.34 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m
oCB ID = 31 €2=0.70 A2= 0.00 Qrunoff= 2.0 Slope2= 0.0417 a 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

oflowby= 0.0 Qtotal= 2.0 Qint= 2.0 Flowby dn= 0.0 Depth=0.23 Spread
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oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page &4 &
oLicensed to: BRW, Inc., Phoenix, AZ 85012 o
oProject : Indian Bend Road o

oSta 71+00 RT INPUT o
olntens.= 6.13 C1=0.95 A1='0.22 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area 0.00x
oCB ID = 33W C€2=0.70 A2= 0.00 Qrunoff= 1.3 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening €3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W = 1.42 Length= 9.00x

Dl et e eeeeeesaseeeeeacssessssssaessesssassssesssssssessssssssscsecasasssssnansenssssassnses o
ot OUTPUT o
oflowby= 0.0 Qtotal= 1.3 Qint= 1.3 Flowby dn= 0.0 Depth=0.20 Spread= 8.51 Veloc= 1.72m
LAASASAAAAAAAAASAEAAAAAAEAAAAAAAAAA45444AAAAA444444444448444488444445444444444444488444444n
oSta 71+00 RT INPUT o
alntens.= 6.13 C1=0.95 A1= 0.22 Qadd = 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.00m

oCB ID = 33E C2=0.70 A2= 0.00 Qrunoff= 1.3 Slope2= 0.0417 a = 2.00 Perim = 0.00x
oCurb Opening C€3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.00x

Ll sas raiore wiaia’e e oiin alere s e aiais & 8 600 § 61818 8§98 5 Bi8/6'a i6's 8 a/ain = wieieie einin m wiwwe 80008 F6 0 S BEE N aE aiele s o
ol OUTPUT o4
oflowby= 0.0 Qtotal= 1.3 Qint= 1.3 Flowby dn= 0.0 Depth=0.20 Spread= 8.51 Veloc= 1.72m
LAAAAAAAAAAAAASSASAAAAAAEEAAAAAAAAAAE3AAAAAAAA44434AA45544444454444445444444444444444444480
o CRITERIA o
oRunoff computed by Rational Method Manning‘s n Gutter=0.012 Manning's n Pavement=0.016x
aClogging Factors in Sag Location: ol
o Gt Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00x
aClogging Factors on Continuous Grade: o
oLt Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00x
AAAAAAAAAAAAAAAAASASAAAAAARAAAAAAAA444444444444AA44444444444444454844844444444444444444440
oPrepared by: Date:06/16/10 Time:10:57:19 Checked by: Date: ot
oPavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZm
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Elevation (ft)

Indian Bend Wash @ Indian Bend Road

Plan: Plan 01 Existing Conditions

Geom: Final Existing June 11 2004 Flow: Design Flow and 100-Year Flow

1290

Indian Bend Wash Indian Bend Road

|

g

6/16/2004

WS PF1

o e

EG PF2
——h——————
WS PF 2

g
Ground
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Indian Bend Wash @ Indian Bend Road  Plan: Plan 01 Existing Conditions  6/16/2004

Geom: Final Existing June 11 2004 Flow: Design Flow and 100-Year Flow
RS =17 17, Most U.S. X-Section, D.S. of East Channel

Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions  6/16/2004

Geom: Final Existing June 11 2004 Flow: Design Flow and 100-Year Flow
RS = 16.75 16.76, Flow Split by Golf Course Mounds
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Indian Bend Wash @ Indian Bend Road  Plan: Plan 01 Existing Conditions  6/16/2004

Geom: Final Existing June 11 2004 Flow: Design Flow and 100-Year Flow
RS =16.5 16.5, Controlling Section U.S. of Existing Drop Structure
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Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions  6/16/2004

Geom: Final Existing June 11 2004 Flow: Design Flow and 100-Year Flow
RS =15 15, Indian Bend Road Toe of Slope
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