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1.3 DESIGN CRITERIA

1.1 BACKGROUND AND STUDY AREA

1.2 PURPOSE AND SCOPE

1.0 INTRODUCTION

June 21,2004
URS Job No. 23443636

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

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.

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.

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.

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.

URS

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

P:\CITY_OF_sCOnSDALE\23443636\DOCSIREPORTSIDRAINAGElPRELIMINARY DRAINAGE REPORT· 6.21.04.DOC



I

$(I)tt~d -Il ...

SrllJ~r ~lln .. I.tlf
<Illl!

legend

t if' I ESL D~sign Gudelines
and Po -5 Apply

c
'"j

E McCormick: Pkwy :;;

zz
~~ n:

~;;;~
.c Z
is I"-

~ .... ~ 2
I>
'<
C.

~ ~
~ f1.z

('lfnelbolCk
Lake

zz..., ...,

~ ~/StudY Area

-~-IE-I dian Bend Rd

E"T:uckay Ln
't:l
a::
.!
co

't:l
2
-0
"Vl

("11-'-,")

p,; lroad P.-'1rr

y Dr

lIey

Ad

ird Ln

lark Lo

efldRd

.. r; .. Z ~... :>-
Yo ;!;

~
0:

1
a

!;.t I

•

. 01 j
:_., '!-'"

I t I '....
... I ! '. .

_.- ~J 7"-'- ... f···.. " .-
.~ "--. r-·----.T-·-:...·--t: ..--. "

~ 0- :.J

TlIO"'tM

I'lO"E I J

a= _

hlr.na""FI

I
I
I

I

I

I
I

I

I

I

I

I
I

I
I
I
I
I

Draft Drainage Report - Indian Bend Road

Scottsdale Road To Hayden Road

Figure 1.1

Location and Study Area Map

URS



1.4 REVIEW OF EXISTING REPORTS

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.

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.

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 BEC RAS model should be prepared with the water surface elevation calibrated to the

elevations in the Design Memorandum No.3.

June 21, 2004
URS Job No. 234436361-3

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

Hydrology: The original lOa-year design discharge for the wash is documented to be 30,000 cfs.

This value is the original lOa-year design discharge determined when the Indian Bend Wash was

designed in 1978. The 1997 FEMA study performed by Simons, Li & Associates calculated a

lOa-year discharge of 17,000 cfs at Indian Bend Road. The results of the study reduced the

lOa-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.

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.

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.

URS
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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 o. 3 provides the

design information associated with the Indian Bend Wash, and in particular, the inlet structure at

Indian Bend Road.

I URS Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale
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2.1 SEGMENT 1- SCOTTSDALE ROAD TO PARADISE VIEW

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.

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 3-1O'x6' concrete box culvert just south of Indian Bend Road and a

36"x22" 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.

June 21. 2004
URS Job No. 234436362-1

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

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 dri veway 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 3-1O'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.

URS
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2.2 SEGMENT 2 - PARADISE VIEW TO 78TH PLACE

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

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.

Box Culvert #1 under Indian Bend Road - Just east of Scottsdale there is an existing 3-1O'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.

June 21, 2004
URS Job No. 234436362-2

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

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 or 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.

URS
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2.3 SEGMENT 3 - 78TH PLACE TO HAYDEN ROAD

43"x27" 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 w~st to 78th Place. Plans

containing this information are located in Appendix M.

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.

June 21, 2004
URS Job No. 234436362-3

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

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.

located about IS-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.s-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.

42" Storm Drain - The 42" RCP storm drain referenced above flows west to 78 th 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).

Photographs 28 through 35 in Appendix M show this storm drain system.

URS
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3.1 SEGMENT 1- SCOTTSDALE ROAD TO PARADISE VIEW

3.0 ALTERNATIVES FOR PROPOSED FACILITIES

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

made for either of the roadway alternatives in Segmentl.

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

the two alternatives considered for roadway alignment.

June 21, 2004
URS Job No, 234436363-1
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Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

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 proposed drainage facilities are shown on the proposed drainage system map contained in

Appendix C.

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'xT to accommodate the lOO-year design

discharge of 1073 to 1292 cfs as indicated in the Stonnwater 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#l Under Indian Bend Road - No modifications to the 3-10'x4' box culvert under

Indian Bend Road will be made for the roadway alternati ve 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'xT 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'xT concrete box culvert that will replace

the Seville Channel.

URS
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3.2 SEGMENT 2 - PARADISE VIEW TO 78TH 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 IOO-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 eXlstmg 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 Band 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.

I
II URS Preliminary Drainage Report

Indian Bend Road - Scottsdale to Hayden
City of Scottsdale
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3.3 SEGMENT 3 _78TH PLACE TO HAYDEN ROAD

This portion of the project contains a stonn drain system that begins in the northeast comer 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 78th 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 comer of the 78th 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.

I
I URS Preliminary Drainage Report

Indian Bend Road - Scottsdale to Hayden
City of Scottsdale
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4.1 DISCUSSION

4.2 FACILITY SELECTION

4.0 ONSITE DRAINAGE DESIGN

4.3 PAVEMENT AND EMBANKMENT DRAINAGE (HYDROLOGY)

June 21,2004
URS Job No. 234436364-1

4.40 inches/hr. Max.

6.13 inches/hr Max.

Paved areas = 0.90,

Unpaved Areas (Moderate Urban,

40% Impervious) = 0.70

Commerical areas = 0.90

10-year

10 minutes

Q=CIA

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

Design storm

Time of concentration

Rainfall intensity (10 yr.)

Rainfall intensity (50 yr.)

Runoff Coefficients

where,

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

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.

Storm water interception for the Indian Bend Road storm drain systems will be accomplished

with curb opening catch basins and offroad catch basins.

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

areas. Parameters used were:

Peak runoff values are calculated based on the Rational Equation (English Version) of the ADOT

Highway Drainage Design Manual (HDDM) as follows:

URS
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4.4 INLET/CATCH BASIN SPACING DESIGN

• Allowable Ponding Depth

The initial time of concentration is calculated from Equation 2-2 of the HDDM as illustrated

below:

The above listed values of "C" were based on Figure 2-3 of the HDDM with a SO-year rainfall

depth of 2.21 inches.

June 21,2004
URS Job No. 234436364-2

Te =11.4 L°.5 Kb°.52S-3l r038

Te =time of concentration, in hours

L =the length of the longest flow path, in miles

K b =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 Te

where,

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

50-Year Runoff: Not applicable.

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

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

maintained in each direction.

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 2.11", 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:

This method calculates a Te through an iterative process because Te is based on an intensity (I),

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

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

value was applied.

The project specific rainfall intensity calculations are contained in Appendix K.
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4.5 STORM SEWER DESIGN

• Minimum Pipe Size

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

utilities or other highway appurtenances.

Catch basins were sized based on the 10-year event and checked for the 50-year event. The

drainage areas, peak discharges (lO-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.

June 21,2004
URS Job No. 234436364-3

- 18-inchesLaterals

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

• Pipe Material and Roughness
I

• 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.

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:

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

final drainage design report.

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

requirements allow. Manning's "n" values used for the selected pipe materials are:

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.

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

Pipe Material

Concrete Pipe

Cast-in-Place Concrete Pipe

Plastic Pipe, Smooth

• Pipe Size Design

Manning's "n"

0.012

0.014

0.012

I
I DRS Preliminary Drainage Report

Indian Bend Road - Scottsdale to Hayden
City of Scottsdale
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5.1 DISCUSSION

5.2 INDIA BEND WASH/STRUCTURE CROSSING

5.0 OFFSITE DRAINAGE DESIGN

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.

June 21, 2004
URS Job No. 234436365-1

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale

An existing condition model was developed for comparison to three proposed alternative

structure types for Alternatives Band C roadway alignments. The alternative structure types are

eight 42'xl0' -4" ConArches, a ten barrel 30'xlO' 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

0=30,000 cfs

-

River fucriprion of Closs-Section Existing Propo;ed Conarch (8-42'xlO'-4,,/2) PrQlJffled Box Culvert (1()"30'x10' P) PrQlJffled Bric4'e (3-124.5' Span)(4)
Q'oss- Existing Proposed WSE Dh(I) Proposed Proposed WSE DIP) Proposed Proposed WSE Dh(I) Proposed
Section EGL EGL EGL

(m;l) (n1'>l) (ft) (ft) (msl) (ft) (ft) (m;l) (ft) (ft)
Nbst D>wnstream X-Section, US. ofEast

1278.54 1278.54 0.00 1279.26 1278.54 0.00 1279.26 1278.54 0.00 1279.26
10 Interceptor 01almel
11- Expanding Indian Bend Wash Inlet O1a1mel 1279.08 1279,08 0,00 1279,58 1279.08 0.00 1279.58 1279.08 0.00 1279.58
12 Expanding Indian Bend Wash Inlet Ollilmel 1278.93 1279,08 0,15 1279,76 1279.Ql 0.08 1279.81 1279.Ql 0.08 1279.81

NalTow Point of Indian Bend Wash Inlet
1277.78 1278.42 0.64 1280.32 1278.24 0.46 1280.48 1278.24 0.46 1280.48

13 01annel

Leveee Toe of Slope @ Entrance to Indian
Bend Wash Inlet 01almel or D>wnstream Face 1282.02 1279.30 -2.72 1280.79 1278.92 -3.10 1281.06 1278.92 -3.10 1281.06

14113.5 of SllUctnre

Indian Bend Road Toe of Slope or Upstream
1282.27 1281.75 ..().52 1282,90 1282.14 ..(J.13 1283.35 1280.40 -1.87 1282.14

15 Face of Structnre
16.5 Controlling Section US, ofDrop Stmctnre 1285.86 1286.76 0.90 1288.58 1286.17 0.31 1287,74 1286.17 0.31 1287.74

16.75 How Split by Golf Course Mounds 1288,10 1289,53 1.43 1289,71 1287.89 ..(J.21 1288.22 1287.89 -0.21 1288.22

Nbst Upstream X-Section, D.S, ofEast
1288.92 1289.69 0,77 1289.94 1288.35 ..(J.57 1288.74 1288,35 -0.57 1288.74

17 OWlJ1el

N:>tes: (1) Dh is the change in water surface elevation (WSE) in relation to existing conditions.
(2) Proposed Shllctnre low concrete elevation is 1281.83
(3) Proposed ShuctlJre low concrete elevation is 1281.5
(4) "Proposed Shucture low concrete elevation is 1286,9,

URS Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale
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- .. ..... - .. - .... - ~
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Table 4.2
Water Surface Elevations

Existing versus Proposed Conditions for 1QO-Year Row
0=17,000 cis

Existing Proposed Omarch (8-42'xlO'-4,,)(2) Proposed Box OJIvert (lO-30'xlO' )(3) ProPGSoo Bridj!e (3-124.5' Span)(4)
River

Existing Proposed WSE Dh(l) Proposed Proposed WSE Dh(l) Proposed Proposed WSE DIP) Proposed
Cross- Description of Cross-Section
Section EGL EGL EGL

(rThI) (ml) (ft) (ft) (IrsI) (ft) (ft) (Irsl) (ft) (fl)

l\1ost Downstream X-Section, U.S. of East
1276.12 1276.12 0.00 1276.59 1276.12 0.00 1276.59 1276.12 0.00 1276.59

10 Interceptor Channel

11 Expanding Indian Bend Wash Inlet Omnnel 1276.58 1276.58 0.00 1276.87 1276.58 0.00 1276.87 1276.58 0.00 1276.87
- Expanding Indian Bend Wash Inlet C1mnnel 1276.54 1276.62 0.08 1276.99 1276.58 0.Q4 1277.02 1276.58 0.04 1277.0212

Narrow Point of Indian Bend Wash Inlet
1275.68 1276.10 0.42 1277.45 1275.99 0.31 1277.57 1275.99 0.31 1277.57

13 O1annel

Leveee Toe of Slope @ Fntrance to Indian
Bend Wash Inlet C11aJmel 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 Slructure
IndiaJl Bend Road Toe of Slope or Upstrean1

1279.Ql 1278.14 -0.87 1279.04 1278.77 -0.24 1279.62 1278.07 -0.94 1279.10
15 Face of Slructure

16.5 Controlling Section U.S. of Drop Structw-e 1282.03 1285.13 3.10 1286.83 1284.89 2.86 1286.30 1284.89 2.86 1286.30
16.75 Flow Split by G:>lf Course MoWlds 1286.77 1287.84 1.07 1287.95 1286.59 -0.18 1286.79 1286.59 -0.18 1286.79

l\1ost UpstremTIX-Section, ns. ofEast
1287.51 1288.00 0.49 1288.14 1286.99 -0.52 1287.23 1286.99 -0.52 1287.23

17 01anne1

Notes: (1) Dh is the chaJlge 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.

URS Preliminary Drainage Report
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The box and bridge alternatives meet FEMA requirements of not raising the water surface by

more than I-foot, and therefore, a Conditional Letter of Map Revision may not be required. The

ConArch alternative is 0.07-feet over the I-foot requirement, but some minor modifications

could reduce this to less than I-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
,

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.

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.l0-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.

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.l0-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.

June 21, 2004
URS Job No. 234436365-4

Preliminary Drainage Report
Indian Bend Road - Scottsdale to Hayden
City of Scottsdale
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lOa-Year flow, the modeled alternatives have water smiace 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.

5.3 SEVILLE CHANNEL DRAI AGE 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'xT 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

iIi Appendix J, has been prepared for the proposed box culvert. Key issues raised by this model

are:

• The existing upstream box under Scottsdale Road will handle the lOa-year runoff.

• The existing upstream box under Indian Bend Road is undersized for the anticipated

100-Year runoffs.

• 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 outletto Indian Bend Wash.

• 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.

I
I URS Preliminary Drainage Report
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- - - - - - - - - - - - - - - - - - -
STORM SEWER RUNOFF CALCULATION RECORD URSCORP.

Enginnl"lng

LOCATION DATA

STREET Indian Bend Road

DESIGN DATA

FREQUENCY ___1.:,.O=-_y••r.
Transportation

PlannlnK

LOCATION P6= 1.89 2.17 1.55 Inches Urban ~slgn

PROJ. NO. Landscape Architects

RUNOFF CALCULATIONS

INLET DRAINAGE AREA PAVEMENT (1) PAVEMENT DESERT LANDSCAPING Tc INTENSITY 0 121

NO. Station ACRES SX SL T C A CA C A CA C A CA SUMCA min Incheslhr cIs

CB-l 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 22+20 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-
CB-5 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-S 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 31+95 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 31+95 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 31+95 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-9 E 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-lOW 31+95 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-l0 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-ll 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 37+02 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 37+02 36+15 LT 0.14 0.95 0.14 0.13 0.80 0.00 0.70 0.00 0.13 10 4.40 0.59

CB-1S 37+02 39+25 RT 0.27 0.95 0.;!7 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 40+70 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-17 E 41+50 40+70RT 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 40+70 LT 0.12 0.95 0.12 0.11 0.80 0.00 0.70 0.00 0.11 10 4.40 0.50

SP: SpillwaySC: ScupperCB: Catch Basin

DJS

Sx: Cross-Slope SL: Longitudinal Slope T: Spread (Ieet)

Date: JUNE 14, 2004 Checked by:RSComputed by:

NOTES:

(1) - See "STORM SEWER INLET CALCULATION RECORD" lor pavemenfparameters.

(2) - See HEC12 results lor actual a interception at catch basin.

Sruncal.xls



- - - - - - - - - - - - - - - - - - -
STORM SEWER RUNOFF CALCULATION RECORD URSCORP.

Englnecrln&

LOCATION DATA DESIGN DATA Transport~lion

STREET Indian Bend Road FREQUENCY 10 years Planning

LOCATION P6= __1;.;..8"'9'--__lnche. P24= _2_._17 lnche. Pl= 1.55 Inches Urban DtsJgn

PROJ. NO. Land.cape Architect.

RUNOFF CALCULATIONS

INLET DRAINAGE AREA PAVEMENT III PAVEMENT DESERT LANDSCAPING Tc INTENSITY 0(2)

NO. Station ACRES SX SL T C A CA C A CA C A CA SUMCA min Incheslhr 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 41+50 LT 0.39 0.95 0.39 0.37 0.80 0.00 0.70 0.00 0.37 10 4.40 1.63

CB-21 50+11 45+50 RT 0.42 0.95 0.42 0.40 0.80 0.00 0.70 0.00 0.40 10 4.40 1.76-
CB·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 0.95 0.48 0.46 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 0.95 0.49 0.47 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 0.95 0.52 0.49 0.80 0.00 0.70 0.00 0.49 10 4.40 2.17

CB·28 60+00 64+25 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·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 0.95 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 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-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 71+00 LT 0.19 0.95 0.19 0.18 0.80 0.00 0.70 0.00 0.18 10 4.40 0.79

CB·34 E 72+20 71+00 LT 0.15 0.95 0.15 0.14 0.80 0.00 0.70 0.00 0.14 10 4.40 0.63

CB-35 NORTH 71+70LT 0.48 0.95 0.48 0.46 0.80 0.00 0.70 0.00 0.46 10 4.40 2.01

CB-36 NORTH 72+70 LT 0.57 0.95 0.57 0.54 0.80 0.00 0.70 0.00 0.54 10 4.40 2.38

SP: SpillwaySC: ScupperCB: Catch Basin

DJS

Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet)

Date: JUNE 14, 2004 Checked by:RSComputed by:

NOTES:

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

(2) - See HEC12 results for actual a Interception at catch basin.

Sruncal.xls



- - - - - - - - - - - - - - - - - - -
STORM SEWER RUNOFF CALCULATION RECORD URS CORP.

Englnurillg

LOCATION DATA DESIGN DATA Tl'"ansportallon

STREET Indian Bend Aoad FREQUENCY 50 years Planoln&

LOCATION P6: 2.67 ~3:":'.:.;03:...-__ lnches Pl= 2.21 Inches Urban Design

PROJ.NO. Landscape Architects

RUNOFF CALCULATIONS

INLET DRAINAGE AREA PAVEMENT (11 PAVEMENT DESERT LANDSCAPING Tc INTENSITY 0(2)

NO. Station ACRES SX SL T C A CA C A CA C A CA SUMCA min Incheslhr cfs

CB-l 20+00 22+20 LT 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 AT 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+20 LT 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-S 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 AT 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 31+95 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 31+95 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-9W 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 1.11

CB-9 E 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-l0W 31+95 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-l0 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-ll 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 AT 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+15 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-1S 37+02 39+25 AT 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 0.07 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 40+70 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

SP: SpillwaySC: ScupperCB: Catch Basin

DJS

Sx: Cross-Slope SL: Longitudinal Slope T: Spread (feet)

Date: JUNE 14,2004 Checked by:ASComputed by:

NOTES:

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

(2) - See HEC12 results for actual a Interception at catch basin.

Sruncal.xls



- - - - - - - - - - - - - - - - - - -
STORM SEWER RUNOFF CALCULATION RECORD URS CORP.

Ellgin~crlng

LOCATION DATA DESIGN DATA Transportation

STREET Indian Bend Road FREQUENCY ___5:..0:...-_v••r• Planning

LOCATION P6= 2.67 3.03 2.21 Inches Urban Design

PROJ.NO. landscape Architects

RUNOFF CALCULATIONS

INLET DRAINAGE AREA PAVEMENT (1) PAVEMENT DESERT LANDSCAPING Tc INTENSITY Q(2)

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 6.13 2.15

CB·20 45+50 41+50 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 0.95 0.42 0.40 0.80 0.00 0.70 0.00 0.40 10 6.13 2.45-
CB-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 6.13 2.56

CB·23 50+11 55+30 RT 0.48 0.95 0.48 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 0.95 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 0.95 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 64+25LT 0.48 0.95 0.48 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+25LT 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+30 LT 0.40 0.95 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 0.95 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 0.95 0.22 0.21 0.80 0.00 0.70 0.00 0.21 10 6.13 1.28

CB·34 W 69+30 71+00 LT 0.19 0.95 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 0.95 0.15 0.14 0.80 0.00 0.70 0.00 0.14 10 6.13 0.87

CB-35 NORTH 71+70 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 72+70 LT 0.57 0.95 0.57 0.54 0.80 0.00 0.70 0.00 0.54 10 6.13 3.32

SP: SpillwaySC: ScupperCB: Catch Basin

DJS

Sx: Cross·Slope SL: Longitudinal Slope T: Spread (feet)

Date: JUNE 14,2004 Checked by:RSComputed by:

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.

DESIGN DATA

__.;.10-=-- ye.rs

LOCATION DATA

STREET

LOCATION

PRO. NO.

Indian Bend Road

P6=

PI=

1.89

1.55

FREQUENCY

P24= _----:2=:..;.17=--- lnches

Englnurlng

Transfl°rtu(1on

Planning

Urban Desl9n

Landscape Architects

STORM SEWER INLET CALCULATIONS

Inlet a Carryover Design a Inlet Curb Opening Wing/Slot Gutter Pavement Spread Tltt) Intercepted Flowby Notes

No. Station Offset (cts) (cts) (cts) Std. L (tt) L (tt) Type SX SL Actual Allow Flow (cts) (cIs)

CB-l 22+20 LT 1.46 0.0 1.46 22 9 6W 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 lOW 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 6W 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 9.11 19.42 2.01 0.0

CB-9W 33+64 RT 0.79 0.0 0.79 22 9 3E&W 17 0.0200 SAG 6.71 19.42 0.79 0.0

CB·9 E 33+64 RT 0.17 0.0 0.17 22 9 3E&W 17 0.0200 SAG 3.56 19.42 0.17 0.0

CB-lO W 33+64 LT 1.13 0.0 1.13 22 9 3E&W 17 0.0200 SAG 7.76 13.42 1.13 0.0

CB-lO E 33+64 LT 0.21 0.0 0.21 22 9 3E&W 17 0.0200 SAG 3.91 13.42 0.21 0.0

CB-ll 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

Computed by:

SX: Cross-Slope

RS Date:

SL: Longitudinal Slope

JUNE 15, 2004

CB: Catch Basin

Checked by:

SC: Scupper

DJS

NOTE: FOR ACTUAL a CALCULATIONS, SEE APPENDIX C.

1- ADOT C-15.30 (SINGLE) 7- MAG 531

2- ADOT C-15.30 (DOUBLE) 8- MAG 532

3- ADOT C-15.20 (ONE WING) 9- MAG 534, Type E

4- ADOT C-15.20 (TWO WINGS) 10- SCUPPER

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

6- ADOT C-15.92 12- ADOT C-05.10 (SINGLE CURB TYPE Al )

Stmswr.xls

13- CONCRETE BARRIER

14- ADOT C-15.10 (SINGLE)

15- ADOT C-05.10 ( CURB & GUTIER TYPE B )

16- ADOT C-05.10 ( CURB & GUTIER TYPE C )

17- MAG 220 (CURB & GUTIER 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)



- - - - - - - - - - - - - - - - - - -
LOCATION DATA

STREET Indian Bend Road

STORM SEWER INLET CALCULATION RECORD

DESIGN DATA

FREQUENCY __1.;,.O"-- years

URS CORP.

Engineering

TnUlSllorlaUon

LOCATION

PRO. NO.

STORM SEWER INLET CALCULATIONS

P6:

PI:

__....;1.;.:.8;.:.9 lnche.

__....;1.;.:.5;.:5 lnche.

P24: _--'2::...1....;7 lnche. Planning

Urban Design

Landscape Architects

Inlet a Carryover Design a Inlet Curb Opening Wing/Slot Gutter Pavement Spread T(ft) Intercepted Flowby Notes

No. Station Offset (cIs) (cIs) (cIs) Std. L (ft) L(ft) Type SX SL Actual Allow Flow (cIs) (cIs)

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 3E&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 3E&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 3E&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 3E&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 6E 17 0.0200 0.0040 9.16 19.42 1.55 0.0

CB-20 41+50 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 6E 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 6W 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 6W 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 6W 17 0.0200 0.0040 10.41 19.42 2.13 0.0

CB-27 64+25 RT 2.17 0.0 2.17 22 9 6W 17 0.0200 0.0070 9.41 19.42 2.17 0.0

CB-28 64+25 LT 2.01 0.0 2.01 22 9 6W 17 0.0200 0.0070 9.11 19.42 2.01 0.0

Computed by:

SX: Cross-Slope

RS Date:

SL: Longitudinal Slope

JUNE 15, 2004

CB: Catch Basin

Checked by:

SC: Scupper

DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C.

1- ADOT C-15.30 (SINGLE) 7- MAG 531

2- ADOT C-15.30 (DOUBLE) 8- MAG 532

3- ADOT C-15.20 (ONE WING) 9- MAG 534, Type E

4- ADOT C-15.20 (TWO WINGS) 10- SCUPPER

5- ADOT C-OS.l0 (CURB & GUTIERTYPED) 11- ADOT C-15.10(Double)

6- ADOT C-15.92 12- ADOT C-05.10 (SINGLE CURB TYPE AI)

Stmswr.xls

13- CONCRETE BARRIER

14- ADOT C-15.10 ( SINGLE)

15- ADOT C-05.10 (CURB & GUTIER TYPE B)

16- ADOT C-05.10 ( CURB & GUTIER TYPE C )

17- MAG 220 ( CURB & GUTIER TYPE A )

lB- ADOT C-15.91

19- COP P1570 (SPECIAL)

20- ADOT C-15.BO

21- ADOT C-15.40

22- COP P1569

23- COP P1570

24- COP P1570 ( MODIFIED)



- - - - - - - - - - - - - - - - - - -
STORM SEWER INLET CALCULATION RECORD URS CORP.

DESIGN DATA

___10 year.

LOCATION DATA

STREET

LOCAllON

PRO. NO.

Indian Bend Road

P6=

Pl=

FREQUENCY

__-=1.:..:.8:..:9 lnche.

__-=1~.5::5:...._ lnches

P24= 2.17

Englneulng

Transportation

Planning

Urban Design

Landscape Architects

STORM SEWER INLET CALCULATIONS

Inlet Q Carryover Design Q Inlet Curb Opening Wing/Slot Gutter Pavement SDread Tlftl Interceoted Flowbv Notes

No. Station Offset (cIs) (cIs) (cIs) Std. L(ft) L(ft) Type SX SL Actual Allow Flow (cIs) (cIs)

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

CEl-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 71+00 RT 0.92 0.0 0.92 22 9 3E&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 3E&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 3E&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 3E&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 72+70 LT 2.38 0.0 2.38 22 9 6N 17 0.0200 0.0025 11.91 25.42 2.38 0.0

Computed by:

SX: Cross-Slope

RS Date:

SL: Longitudinal Slope

JUNE 15, 2004

CB: Catch Basin

Checked by:

SC: Scupper

DJS

NOTE: FOR ACTUAL Q CALCULATIONS, SEE APPENDIX C.

3- ADOT C-15.20 (ONE WING) 9- MAG 534, Type E

4- ADOT C-15.20(TWO WINGS) 10- SCUPPER

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

6- ADOT C-15.92 12- ADOT C-05.10 (SINGLE CURB TYPE AI)

1- ADOT C-15.30 (SINGLE)

2- ADOT C-15.30 (DOUBLE)

7- MAG 531

8- MAG 532

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 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)

Slmswr.xls
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o OUTPUT 0
oFlowby= 0.0 Qtotal= 1.5 Qint= 1.5 Flowby dn= 0.0 Depth=0.20 Spread= 8.56 Veloc= 1.950
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 0
olicensed to: BR~, Inc., Phoenix, AZ 85012 0
oProject : Indian Bend Road 0
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oSta 26+20 lT
oIntens.= 4.40 C1=0.95 A1= 0.49 Qadd =
oCB ID = 3 C2=0.70 A2= 0.00 Qrunoff=
cCurb Opening C3=0.00 A3= 0.00 Grade =

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
2.1 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0040 Slope3= 0.0200 ~ = 1.42 length= 9.000

INPUT 0
A1=·0.35 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
A2= 0.00 Qrunoff= 1.5 Slope2= 0.0417 a = 2.00 Perim = 0.000
A3= 0.00 Grade = 0.0050 Slope3= 0.0200 ~ = 1.42 length= 9.000

oSta 22+20 lT
oIntens.= 4.40 C1=0.95
oCB ID = 1 C2=0.70
oCurb Opening C3=0.00

I

I
I

I
I
I

0 ••.•••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••.•••••••••••••• 0

c .............•.•......................................................................... 0

o OUT~T 0
oFlowby= 0.0 Qtotal= 1.0 Qint= 1.0 Flowby dn= 0.0 Depth=0.17 Spread= 6.86 Veloc= 2.040
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c
o OUTPUT 0
cFlowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.24 Spread= 10.26 Veloc= 1.910
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

1.42 Area = 0.000
2.00 Perim.= 0.000

= 1.42 length= 9.000

o

o

Slope1= 6.0000 Gutter= 1.42 Area = O.OOc
Slope2= 0.0417 a = 2.00 Perim = 0.000
Slope3= 0.0200 ~ = 1.42 length= 6.000

Slope1= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 ~

INPUT
0.0
1.0
0.0071

INPUT
0.0
2.0
0.0071

A1= 0.48 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

C1=0.95 A1= 0.24 Qadd
C2=0.70 A2= 0.00 Qrunoff=
C3=0.00 A3= 0.00 Grade =

oSta 28+00 lT
olntens.= 4.40
oCB ID = 5
oCurb Opening

oSta 31+95 lT
olntens.= 4.40 C1=0.95
oCB ID = 8 C2=0.70
oCurb Opening C3=0.00

I
I
I

I
I

0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••.•.•••••••••.•••••••••••••••••••••• 0

o OUT~T 0
oFlowby= 0.0 Qtotal= 1.2 Qint= 1.2 Flowby dn= 0.0 Depth=0.19 Spread= 7.76 Veloc= 1.850
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUTPUT 0
oFlowby= 0.0 Qtotal= 2.0 Qint= 2.0 Flowby dn= 0.0 Depth=0.21 Spread= 9.11 Veloc= 2.380
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

0 •••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••c

o OUT~T 0
oFlowby= 0.0 Qtotal= 0.6 Qint= 0.6 Flowby dn= 0.0 Depth=0.15 Spread= 6.16 Veloc= 1.46c
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

INPUT c
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
1.1 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0050 Slope3= 0.0200 ~ = 1.42 length= 9.000

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
0.6 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0040 Slope3= 0.0200 W = 1.42 length= 6.000

oSta 33+64 lT
oIntens.= 4.40 C1=0.95 A1= 0.27 Qadd
oCB ID = 10~ C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

oSta 36+15 lT
oIntens.= 4.40 C1=0.95 'A1= 0.14 Qadd
oCB ID = 14 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

I
I

I
I
I
I
I
I



I
I oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2 a

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

a .............................................................................•...........a

a a

a OOTPUT a
aFlowby= 0.0 Qtotal= 1.2 Qint= 1.2 Flowby dn= 0.0 Oepth=0.20 Spread= 8.31 Veloc= 1.71a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

a OOTPUT a
aFlowby= 0.0 Qtotal= 0.2 Qint= 0.2 Flowby dn= 0.0 Oepth=O.ll Spread= 3.91 Veloc= 1.20a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.42 Area = O.OOa
2.00 Perim = O.OOa
1.42 Length= 9.00a

1.42 Area = O.OOa
2.00 Perim = O.OOa
1.42 Length= 6.00a

Slopel= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 Y

Slopel= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 Y

INPUT a
0.0 Slopel= 6.0000 Gutter= 1.42 Area = O.oOa
1.1 Slope2= 0.0417 a = 2.00 Perim = O.OOa
0.0040 Slope3= 0.0200 W = 1.42 Length= 6.0Oa

INPUT
0.0
0.2
0.0040

INPUT
0.0
1.2

0.0040

Cl=0.95 Al= 0.29 Qadd
C2=0.70· A2= 0.00 Qrunoff=
C3=0.00 A3= 0.00 Grade =

aSta 34+00 LT
aIntens.= 4.40 Cl=0.95 Al= 0.26 Qadd
aCB 10 = 12 C2=0.70 A2= 0.00 Qrunoff=
aCurb Opening C3=0.00 A3= 0.00 Grade =

aSta 33+64 LT
aIntens.= 4.40 C1=0.95 A1= 0.05 Qadd
aCB 10 = 10E C2=0.70 A2= 0.00 Qrunoff=
aCurb Opening c3=0.00 A3= 0.00 Grade =

aSta 39+25 LT
aIntens.= 4.40
aCB 10 = 16
aCurb Opening

aLicensed to: BRY, Inc., Phoenix, AZ 85012 a
aProject : Indian Bend Road a
aaaaaaaaaaaaaaaaaaaaaaaaaaa~aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

a ...............................................................................•...••...•a

a OOT~T a
aFlowby= 0.0 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Oepth=0.19 Spread= 7.96 Veloc= 1.66a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

I
I
I
I

I
I

I
I

a ..........................................•.•...•......•.................................a

a ..........................................................•.•.................•..........a

a OOTPUT a
aFlowby= 0.0 Qtotal= 1.9 Qint= 1.9 Flowby dn= 0.0 Oepth=0.23 Spread= 9.81 Veloc= 1.880
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

a OOTPUT a
aFlowby= 0.0 Qtotal= 0.9 Qint= 0.9 Flowby dn= 0.0 Oepth=0.20 Spread= 8.61 Veloc= 1.22a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.42 Area = O.OOa
2.00 Perim = O.OOa
1.42 Length= 9.00a

Slopel= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 W

Slopel= 6.0000 Gutter= 1.42 Area = O.oOa
Slope2= 0.0417 a = 2.00 Perim = O.OOa
Slope3= 0.0200 Y = 1.42 Length= 9.00a

INPUT
0.0
0.9
0.0020

INPUT
0.0
1.9

0.0040

INPUT a
0.0 Slopel= 6.0000 Gutter= 1.42 Area = O.OOa
1.6 Slope2= 0.0417 a = 2.00 Perim = O.OOa
0.0040 Slope3= 0.0200 Y = 1.42 Length= 9.00a

Al= 0.22 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

Al= 0.44 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

Al= 0.39 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

Cl=0.95
C2=0.70
C3=0.00

aSta 40+70 LT
aIntens.= 4.40 Cl=0.95
aCB 10 = 18Y C2=0.70
aCurb Opening C3=0.00

aSta 45+50 LT
aIntens.= 4.40 Cl=0.95
aCB 10 = 22 C2=0.70
aCurb Opening C3=0.00

aSta 41+50 LT
aIntens.= 4.40
aCB 10 = 20
aCurb Opening

I

I
I

I
I
I
I
I

a a

a oo~m a

aFlowby= 0.0 Qtotal= 1.6 Qint= 1.6 Flowby dn= 0.0 Depth=0.22 Spread= 9.36 Veloc= 1.82a
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

I



I
oPAVEMENT DRAINAGE PROGRAM . HEC-12 Page 3 0
oLicensed to: BR~, Inc., Phoenix, AZ 85012 0
oProject : Indian Bend Road 0
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

I
,I
I

oSta 40+70 LT
olntens.= 4.40 C1=0.95 A1= 0.12 Qadd =
oCB ID = 18E C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
0.5 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0020 Slope3= 0.0200 ~ = 1.42 Length= 9.000

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

o OUT~T 0
oFlowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Oepth=0.24 Spread= 10.31 Veloc= 1.930
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = 0.000

= 1.42 Length= 9.000

INPUT
0.0 Slope1= 6.0000 Gutter=
2.1 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 ~

INPUT
0.0 Slope1= 6.0000 Gutter=
2.1 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 ~

A1= 0.51 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

oSta 55+30 LT
olntens.= 4.40 C1=0.95 A1= 0.50 Qadd
oCB ID = 24 C2=0.70 A2= 0.00 Qrunoff=
nCurb Opening C3=0.00 A3= 0.00 Grade =

oSta 60+00 LT
oIntens.= 4.40 C1=0.95
DeB ID = 26 C2=0.70
oCurb Opening C3=0.00

o OUTPUT 0
oFlowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.16 Spread= 6.71 Veloc= 1.070
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

I
I
I
I
I
I

o OUT~T 0
oFlowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.24 Spread= 10.41 Veloc= 1.940
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 2.0 Qint= 2.0 Flowby dn= 0.0 Depth=0.21 Spread= 9.11 Veloc= 2.360
oaaaaaaaaaa~aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 0.6 Qint= 0.6 Flowby dn= 0.0 Depth=0.16 Spread= 6.26 Veloc= 1.460
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

C1=0.95 A1= 0.48 Qadd
C2=0.70 A2= 0.00 Qrunoff=
e3=0.00 A3= 0.00 Grade =

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
2.0 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0070 Slope3= 0.0200 ~ = 1.42 Length= 9.000

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
0.6 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0040 Slope3= 0.0200 ~ = 1.42 Length= 6.000

INPUT
0.0 Slope1= 6.0000 Gutter=
1.7 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 ~

A1= 0.14 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.40 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

C1=0.95
C2=0.70
C3=0.00

oSta 64+25 LT
oIntens.= 4.40
DeB ID =28
oeurb Opening

oSta 65+25 LT
olntens.= 4.40
oCB 10 = 30
oCurb Opening

oSta 69+30 LT
olntens.= 4.40 C1=0.95
oCB ID = 32 C2=0.70
oCurb Opening C3=0.00

I
I
I
I
I
I
I

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 1.7 Qint= 1.7 Flowby dn= 0.0 Depth=0.22 Spread= 9.46 Veloc= 1.830
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

I
I



I
I

oPAVEMENT DRAINAGE PROGRAM - HEC-12
oLicensed to: BRW, Inc., Phoenix, AZ 85012,
oProject : Indian Bend Road

Page 4 0

o

II

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

II•.•..•....................••..............•.•.•.............•................•••.•.•.•... II

IIaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaII

II OOT~T II
IIFlowby= 0.0 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.17 Spread= 7.01 Veloc= 1.55II
IIaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaII

C1=0.95 A1= 0.48 Qadd
C2=0.70 A2= 0.00 Qrunoff=
C3=0.00 A3= 0.00 Grade =

II
0.000
0.000
9.00II

1.42 Area =
2.00 Perim =
1.42 Length=

INPUT
0.0 Slope1= 6.0000 Gutter=
0.8 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 W

INPUT II
0.0 Slope1= 6.0000 Gutter= 1.42 Area = O.OOII
2.0 Slope2= 0.0417 a = 2.00 Perim = O.OOII
0.0025 Slope3= 0.0200 W = 1.42 Length= 9.00II

A1=·0.19 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

IISta 71+00 LT
IIIntens.= 4.40 C1=0.95
oCB 10 = 34W C2=0.70
oCurb Opening C3=0.00

IISta 71+70 LT
IIlntens.= 4.40
oCB 10 = 35
IIcurb Opening

I

I

I
I

II .................................................•.......................................II

IIFlowby= 0.0 Qtotal= 2:0 Qint= 2.0 Flowby dn= 0.0 Depth=0.25 Spread= 11.16 Veloc= 1.590
IIaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaIII
II OUTPUT II

II .....••••....••.••.•••.••••..........•......•....•........•...•....................•.....II

0 II

II OOTPUT II
oFlowby= 0.0 Qtotal= 0.6 Qint= 0.6 Flowby dn= 0.0 Oepth=0.16 Spread= 6.36 Veloc= 1.48II
IIaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

C1=0.95 A1= 0.57 Qadd
C2=0.70 A2= 0.00 Qrunoff=
C3=0.00 A3= 0.00 Grade =

II
O.OOII
0.000
9.00II

II
1.42 Area = O.OOII
2.00 Perim = O.OOII
1.42 Length= 9.00II

1.42 Area =
2.00 Perim =
1.42 Length=

Slope1= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 W

INPUT
0.0 Slope1= 6.0000 Gutter=
0.6 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 W

INPUT
0.0
2.4
0.0025

A1= 0.15 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

IISta 71+00 LT
IIIntens.= 4.40 C1=0.95
IICB 10 = 34E C2=0.70
IICurb Opening C3=0.00

oSta 72+70 LT
oIntens.= 4.40
IICB 10 = 36
IICurb Opening

I
I

,I
I

CRITERIA II

Manning's n Gutter=0.012 Manning's n Pavement=0.016II
II

II
1.50 Comb-Curb= 1.50 Comb-Grate= 2.00II

2.00 Comb-Curb= 1.25 Comb-Grate= 2.00II

IIRunoff computed by Rational Method
IIClogging Factors in Sag Location:
II----'- Curb Opening= 1.25 Grate= 2.00 Slotted Drain=
IIClogging Factors on Continuous Grade:
II----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain=

II OOT~T II
IIFlowby= 0.0 Qtotal= 2.4 Qint= 2.4 Flowby dn= 0.0 Depth=0.27 Spread= 11.91 Veloc= 1.66II
IIaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao
o

IIaaaaaaaaaaaaa~aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaII

IIPrepared by: Date:06/16/10 Time:09:27:51 Checked by: Date: II
oPavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZII
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

I
I

I

I
I
I
I
I



c c

c OUTPUT c
cFlowby= 0.0 Qtotal= 0.9 Qint= 0.9 Flowby dn= 0.0 Depth=0.18 Spread= 7.46 Veloc= 1.60c
caaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaan

cPAVEMENT DRAINAGE PROGRAM . HEC-12 Page 4 c
clicensed to: BRY, Inc., Phoenix, AZ 85012 c
cProject : Indian Bend Road c
caaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaac
cSta 71+00 RT INPUT a

cIntens.= 4.40 C1=0.95 A1=.0.22 Qadd 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
cCB 10 = 33Y C2=0.70 A2= 0.00 Qrunoff= 0.9 Slope2= 0.0417 a = 2.00 Perim = 0.000
cCurb Opening C3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 Y 1.42 length= 9.00c

I
I
I
I
I
I

cSta 71+00 RT
cIntens.= 4.40 C1=0.95 A1= 0.22 Qadd =
cCB 10 = 33E C2=0.70 A2= 0.00 Qrunoff=
cCurb Opening C3=0.00 A3= 0.00 Grade =

INPUT c
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
0.9 Slope2= 0.0417 a = 2.00 Perim = O.OOc
0.0040 Slope3= 0.0200 Y = 1.42 Length= 9.00c

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

I
c c
o OOT~T c

of Lowby= 0.0 Qtotal= 0.9 Qint= 0.9 Flowby dn= 0.0 Depth=0.18 Spread= 7.46 Veloc= 1.600
caaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa~aaaaaaaaaaaaaaaaaaac

nRunoff computed by Rational Method Manning's n Gutter=0.012 Manning's n Pavement=0.016c
cClogging Factors in Sag location: c
c---·- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00c
cClogging Factors on Continuous Grade: c
c-_·_- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00c
caaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaac
cPrepared by: Date:06/16/10 Time:10:53:49 Checked by: Date: c
cPavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, Alc
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

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

c CRITERIA c



IISta 28+00 RT INPUT a

IIIntens.= 4.40 C1=0.95 A1= 0.23 Qadd 0.0 Slope1= 6.0000 Gutter= 1.42 Area = O.OOa
IICB ID = 4 C2=0.70 A2= 0.00 Qrunoff= 1.0 Slope2= 0.0417 a 2.00 Perim = O.OOa
IICurb Opening C3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W 1.42 Length= 6.00a

II a

a OUTPUT a
aFlowby= 0.0 Qtotal= 3.3 Qint= 3.3 Flowby dn= 0.0 Depth=0.28 Spread= 12.36 Veloc= 2.14a
IIaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaan

oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 a
aLicensed to: BRW, Inc., Phoenix, AZ 85012 a
oProject : Indian Bend Road a
aaa8aaaaaaaaaaaaa888888888aa8aaaa8aaa8aaaa8aaaa8aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

I
I
I
I
I
I

aSta 26+20 RT
aIntens.= 4.40
IICB ID = 2
IICurb Opening

C1=0.95 A1=,0.79 Qadd =
C2=0.70 A2= 0.00 Qrunoff=
C3=0.00 A3= 0.00 Grade =

INPUT
0.0 Slope1= 6.0000 Gutter=
3.3 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 W

II
1.42 Area = O.OOa
2.00 Perim = O.OOa
1.42 Length=13.0On

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

I
D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• II
D OUTPUT Xl

IIFLowby= 0.0 QtotaL= 1.0 Qint= 1.0 FLowby dn= 0.0 Oepth=0.17 Spread= 6.76 VeLoc= 2.020
IIaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaan

D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a

D OUT~T D

IIFlowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Oepth=0.13 Spread= 4.96 VeLoc= 1.74a
IIaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaII

D a

II OUT~T a
aFlowby= 0.0 Qtotal= 1.8 Qint= 1.8 Flowby dn= 0.0 Depth=0.21 Spread= 8.76 Veloc= 2.320
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaan

IISta 28+75 RT
IIIntens.= 4.40 C1=0.95
IICB ID = 6 C2=0.70
IICurb Opening C3=0.00

D

1.42 Area = O.OOa
2.00 Perim = O.OOII
1.42 Length= 9.00a

1.42 Area = O.oOn
2.00 Perim = O.OOII

= 1.42 Length= 6.00a

a

SLope1= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 W

Slope1= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 W

INPUT
0.0
0.5
0.0071

INPUT
0.0
1.8
0.0071

A1= 0.11 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.37 Qadd
A2= 0.09 Qrunoff=
A3= 0.00 Grade =

C1=0.95
C2=0.70
C3=0.00

IISta 31+95 RT
IIIntens.= 4.40
IICB ID = 7
aCurb Opening

I
I

I

I
I

IISta 33+64 RT INPUT I:!

I
aIntens.= 4.40 C1=0.95 A1= 0.19 Qadd 0.0 Slope1= 6.0000 Gutter= 1.42 Area = O.OOa
IICB 10 = 9W C2=0.70 A2= 0.00 Qrunoff= 0.8 SLope2= 0.0417 a = 2.00 Perim = O.OOa
IICurb Opening C3=0.00 A3= 0.00 Grade = 0.0050 SLope3= 0.0200 W = 1.42 Length= 9.00II
a ..................................................................•......................a

II ........................................•................................•......•........a

II OUT~T II
IIFlowby= 0.0 QtotaL= 0.8 Qint= 0.8 FLowby dn= 0.0 Oepth=0.16 Spread= 6.71 VeLoc= 1.69n
Daaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

a OUT~T D

IIFlowby= 0.0 Qtotal= 0.4 Qint= 0.4 Flowby dn= 0.0 Depth=0.13 Spread= 5.11 Veloc= 1.33a
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

II
1.42 Area = O.OOa
2.00 Perim = O.OOII
1.42 Length= 3.00a

INPUT
0.0 Slope1= 6.0000 Gutter=
0.4 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 W

A1= 0.09 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

IISta 36+15 RT
IIIntens.= 4.40 C1=0.95
IICB ID = 13 C2=0.70
IICurb Opening C3=0.00

I
I
I
I

I



I

oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

aPAVEMENT DRAINAGE PROGRAM - HEC-12
oLicensed to: BR~, Inc., Phoenix, AZ 85012
oProject : Indian Bend Road

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 6.000

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

o

o

2 0Page

INPUT
0.0 Slope1= 6.0000 Gutter=
1.1 Slope2= 0.0417 a =
0.0040 Slope3= 0.0200 ~

A1= 0.27 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

oSta 34+00 RT
oIntens.= 4.40 C1=0.95
oCB ID = 11 C2=0.70
oCurb Opening C3=0.00

I
I
I
I
I
I
I
I

0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Depth=0.19 Spread= 8.11 Veloc= 1.680
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao
oSta 33+64 RT INPUT 0
oIntens.= 4.40 C1=0.95 A1= 0.04 Qadd 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
oCB ID = 9E C2=0.70 A2= 0.00 Qrunoff= 0.2 Slope2= 0.0417 a 2.00 Perim = 0.000
oCurb Opening C3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 \J 1.42 Length= 9.000
0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••. 0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 0.2 Qint= 0.2 Flowby dn= 0.0 Depth=0.10 Spread= 3.56 Veloc= 1.140
oaaaaaaaaaaaaaaaaaaaaaa8a8aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao
oSta 39+25 RT INPUT 0

oIntens.= 4.40 C1=0.95 A1= 0.27 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
oCB ID = 15 C2=0.70 A2= 0.00 Qrunoff= 1.1 Slope2= 0.0417 a 2.00 Perim = 0.000
oCurb Opening C3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 ~ 1.42 Length= 6.000
0 •••••.••••••.•••••••••••••••••••.••••••••••••••••••••••••.••••••••••••••••••••••••••••••• 0

I
o OUTPUT 0
oFlowby= 0.0 Qtotal= 1.1 Qint= 1.1 Flowby dn= 0.0 Depth=0.19 Spread= 8.06 Veloc= 1.690
oaaaaaaaaaaaaaaaaaaaaaaaaaaa8aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

0 •••••.•••••...•••••.••.•..••..•••••••••...••••••••.••••••••••••••••••••••••••••••••••••••0

D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 1.8 Qint= 1.8 Flowby dn= 0.0 Depth=0.22 Spread= 9.66 Veloc= 1.850
oaaaaaaaaa8aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUTPUT 0

oFlowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.17 Spread= 6.91 Veloc= 1.090
oaaaaaaaaaaaaaaaaaaaaaa8aaa8aaaaaaaaaaaaaaaaaa8aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

o

Slope1= 6.0000 Gutter= 1.42 Area = 0.000
Slope2= 0.0417 a = 2.00 Perim = 0.000
Slope3= 0.0200 ~ = 1.42 Length= 9.000

INPUT
0.0 Slope1= 6.0000 Gutter=
0.5 Slope2= 0.0417 a
0.0020 Slope3= 0.0200 ~

INPUT
0.0
1.8

0.0040

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
1.6 Slope2= 0.0417 a 2.00 Perim = 0.000
0.0040 Slope3= 0.0200 ~ = 1.42 Length= 9.000

A1= 0.42 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

oSta 40+70 RT
oIntens.= 4.40 C1=0.95 A1= 0.13 Qadd
oCB ID = 1~ C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

oSta 45+50 RT
oIntens.= 4.40 C1=0.95
oCB ID = 21 C2=0.70
oCurb Opening C3=0.00

oSta 41+50 RT
oIntens.= 4.40 C1=0.95 A1= 0.37 Qadd =
oCB ID = 19 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

I
I

I
I

I
I
I

D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 1.6 Qint= 1.6 Flowby dn= 0.0 Depth=0.21 Spread= 9.16 Veloc= 1.800
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

.1
I



I
I nPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 3 II

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

IlLicensed to: BR~, Inc., Phoenix, AZ 85012 II
oProject : Indian Bend Road II
IlaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaI

I
IlSta 40+70 RT
IlIntens.= 4.40 C1=0.95
oCB 10 = 17E C2=0.70
IlCurb Opening C3=0.00

A1= 0.07 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

INPUT
0.0 Slope1= 6.0000 Gutter=
0.3 Slope2= 0.0417 a
0.0020 Slope3= 0.0200 ~

II
1.42 Area = O.OOIl
2.00 Perim = O.OOIl
1.42 Length= 9.00Il

II•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

II Il

II Il

o OOT~T II

IlFlowby= 0.0 Qtotal= 2.0 Qint= 2.0 Flowby dn= 0.0 Depth=0.23 Spread= 10.16 Veloc= 1.910
IlaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaIl

o

II

1.42 Area = O.OOIl
2.00 Perim = O.OOIl
1.42 Length= 9.00Il

1.42 Area = O.OOIl
2.00 Perim = O.OOIl
1.42 Length= 9.00Il

INPUT
0.0 Slope1= 6.0000 Gutter=
2.0 Slope2= 0.0417 a =
0.0040 Slope3= 0.0200 ~ =

INPUT
0.0 Slope1= 6.0000 Gutter=
2.1 Slope2= 0.0417 a =
0.0040 Slope3= 0.0200 ~

C1=0.95 A1= 0.48 Qadd
C2=0.70 A2= 0.00 Qrunoff=
C3=0.00 A3= 0.00 Grade =

C1=0.95 A1= 0.49 Qadd =
C2=0.70 A2= 0.00 Qrunoff=
C3=0.00 A3= 0.00 Grade =

IlSta 55+30 RT
IlIntens.= 4.40
oCB 10 = 23
IlCurb Opening

oSta 60+00 RT
IlIntens.= 4.40
IlCB 10 = 25
oCurb Opening

II OOT~T II

IlFlowby= 0.0 Qtotal= 0.3 Qint= 0.3 Flowby dn= 0.0 Depth=0.14 Spread= 5.31 Veloc= 0.97Il
Ilaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

I
I

I

I
I

I
II OOTPUT II

IlFlowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.24 Spread= 10.26 Veloc= 1.91Il
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaIl
IlSta 64+25 RT INPUT 0

I Illntens.= 4.40 C1=0.95 A1= 0.52 Qadd 0.0 Slope1= 6.0000 Gutter= 1.42 Area = O.OOIl
oCB 10 = 27 C2=0.70 A2= 0.00 Qrunoff= 2.2 Slope2= 0.0417 a 2.00 Perim = O.OOIl
IlCurb Opening C3=0.00 A3= 0.00 Grade = 0.0070 Slope3= 0.0200 ~ 1.42 Length= 9.00Il

0 •••••••••••••••••••••••••••••••••.•.•••••••••••••••••••••••••••••.•••••••.••••••••.•••••• 0

0 ••••••••••••••••••••••.••••••••••••.••••••••••••••••..••••••••••••••••••••••••••••••••••• Il
o OOTPUT 0
oFlowby= 0.0 Qtotal= 1.4 Qint= 1.4 Flowby dn= 0.0 Depth=0.21 Spread= 8.86 Veloc= 1.77Il
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

II OOTPUT II

IlFlowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.15 Spread= 5.81 Veloc= 1.41Il
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

II

1.42 Area = O.OOIl
2.00 Perim = 0.000
1.42 Length= 6.000

II
Slope1= 6.0000 Gutter= 1.42 Area = 0.000
Slope2= 0.0417 a = 2.00 Perim = 0.000
Slope3= 0.0200 ~ = 1.42 Length= 9.00Il

INPUT
0.0 Slope1= 6.0000 Gutter=
0.5 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 ~

INPUT
0.0
1.4
0.0040

A1= 0.11 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.34 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

C1=0.95
C2=0.70
C3=0.00

II Il
II OOTPUT II

IlFlowby= 0.0 Qtotal= 2.2 Qint= 2.1 Flowby dn= 0.0 Depth=0.22 Spread= 9.41 Veloc= 2.41Il
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaIl
IlSta 65+25 RT
IlIntens.= 4.40
oCB 10 = 29
oCurb Opening

oSta 69+30 RT
oIntens.= 4.40 C1=0.95
IlCB 10 = 31 C2=0.70
oCurb Opening C3=0.00

I

I
I
I

I

I
I
I
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STORM SEWER INLET CALCULATION RECORD URS CORP.

DESIGN DATA

__.::.50-=- years

LOCATION DATA

STREET

LOCATION

PRO. NO.

Indian Bend Road

P6=

P1=

FREOUENCY

2.67

__...:2"'.2::.c1:- lnches

P24= 3.03

Euglnttring

TraUSI)or1alioll

Planning

Urban Design

Landscape Architects

STORM SEWER INLET CALCULATIONS

Inlet a Carryover Design a Inlet Curb Opening Wingl Slot Guller Pavement Snread Tlft\ Intercepted Flowby Notes

No. Station Offset (cfs) (cfs) (cfs) Std. L (ft) L (It) Type SX SL Actual Allow Flow (cfs) (cfs)

CB·1 22+20 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

CB-3 26+20 LT 2.85 0.0 2.85 22 9 6W 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 6W 17 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 6W 17 0.0200 0.0071 10.56 19.42 2.60 0.3 TO CB 10W

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-9 E 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-l0 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-9 E

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-l0E

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

Computed by:

SX: Cross-Slope

RS Date:

SL: Longitudinal Slope

JUNE 15,2004

CB: Catch Basin

Checked by:

SC: Scupper

DJS

NOTE: FOR ACTUAL a CALCULATIONS, SEE APPENDIX C.

2- ADOT C-15.30 (DOUBLE) 8- MAG 532

3- ADOT C-15.20 (ONE WING) 9- MAG 534, Type E

4- ADOT C-15.20 (TWO WINGS) 10- SCUPPER

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

6- ADOT C-15.92 12- ADOT C-05.10 (SINGLE CURB TYPE Al·)

1- ADOT C-15.30 (SINGLE) 7- MAG 531 13- CONCRETE BARRIER

14- ADOT C-15.10 (SINGLE)

15- ADOT C-05.10 (CURB & GUITER TYPE B)

16- ADOT C-05.10 (CURB & GUITER TYPE C)

17- MAG 220 (CURB & GUITER 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)

Stmswr.xls
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STORM SEWER INLET CALCULATION RECORD URS CORP.

DESIGN DATA

__5.:.0:.- years

LOCATION DATA

STREET

LOCATION

PRO. NO.

Indian Bend Road

P6=

P1=

2.67

2.21

FREQUENCY

P24= _----'3"'.0:..:3 lnche.

Engint~ring

Transporlation

Plimning

Urban Design

Landscape Architects

STORM SEWER INLET CALCULATIONS

Inlet a Carryover Design a Inlet Curb Opening Wing/Slot Gutter Pavement Spread T(ft) Intercepted Flowby Notes

No. Station Offset (cIs) (cIs) (cIs) Std. L (It) L(It) Type SX SL Actual Allow Flow (cIs) (cIs)

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-17W 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-18W 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 40+70 LT 0.70 0.0 0.70 22 9 3E&W 17 0.0200 SAG 7.71 19.42 0.70 0.0

CB-19 41+50 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 41+50 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 6E 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 6E 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 6W 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 6W 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 6W 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

Computed by:

SX: Cross-Slope

RS Date:

SL: Longitudinal Slope

JUNE 15, 2004

CB: Catch Basin

Checked by:

SC: Scupper

DJS

NOTE: FOR ACTUAL a CALCULATIONS, SEE APPENDIX C.

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

6- ADOT C-15.92 12- ADOT C-05.10 (SINGLE CURB TYPE AI)

1- ADOT C-1530 (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

13- CONCRETE BARRIER

1~ ADOT C-l~10(~NGLE)

15- ADOT C-05.10 (CURB & GUTTER TYPE B)

16- ADOT C-05.10 (CURB & GUTTER TYPE C)

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)

Stmswrxls



- .. .. - .... - .... .. .. .. .. ..
LOCATION DATA

STORM SEWER INLET CALCULATION RECORD

DESIGN DATA

URS CORP.

Engjn~tring

__~5~O ye.rsSTREET

LOCATION

PRO. NO.

Indian Bend Road

P6=

P1=

FREQUENCY

__..:2:.:;.6:;.;7 lnches

__..:2::;.2:.;1:....- lnches

P24= __~3.~0~3 lnches

Transport.Uion

ptannlng

Urban Design

Landscape Architects

STORM SEWER INLET CALCULATIONS

Inlet a Carryover Design a Inlet Curb Opening Wlngl Slot Gutter. Pavement SDread Tlft\ Intercepted Flowby Notes

No. Station Offset (cIs) (cIs) (cIs) Std. L (ft) L (It) Type SX SL Actual Allow Flow (cIs) (cIs)

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 6W 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 3E&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 3E&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 3E&W 17 0.0200 SAG 8.06 19.42 1.11 0.0

CB·34 E 71+00 LT 0.87 0.0 0.87 22 9 3E&W 17 0.0200 SAG 7.36 19.42 0.87 0.0

CB·35 71+70 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

Computed by:

SX: Cross'Slope

RS Date:

SL: Longitudinal Slope

JUNE 15,2004

CB: Catch Basin

Checked by:

SC: Scupper

DJS

NOTE: FOR ACTUAL a CALCULATIONS, SEE APPENDIX C.

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

6- ADOT C-15.92 12- ADOT C-05.10 (SINGLE CURB TYPE Al )

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

B- MAG 532

9- MAG 534, Type E

10- SCUPPER

13- CONCRETE BARRIER

14- ADOT C-15.10 (SINGLE)

15- ADOT C-05.10(CURB & GUTIERTYPE B)

16- ADOT C-05.10 ( CURB & GUTIER TYPE C )

17- MAG 220 (CURB & GUTIER TYPE A)

lB- ADOT C-15.91

19- COP P1570 (SPECIAL)

20- ADOT C-15.BO

21- ADOT C-15.40

22- COP P1569

23- COP P1570

24- COP P1570 (MODIFIED)

Stmswr.xls
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D 0

D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

o

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 6.000

o

Slopel= 6.0000 Gutter= 1.42 Area = 0.000
Slope2= 0.0417 a = 2.00 Perim = 0.000
Slope3= 0.0200 W = 1.42 Length= 6.000

INPUT 0
0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.000
2.1 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0050 Slope3= 0.0200 W = 1.42 Length= 9.000

INPUT 0
0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.000
2.9 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0040 Slope3= 0.0200 W = 1.42 Length= 9.000

INPUT
0.0
1.4

0.0071

INPUT
0.0 Slopel= 6.0000 Gutter=
1.6 Slope2= 0.0417 a
0.0050 Slope3= 0.0200 W

INPUT
0.0 Slopel= 6.0000 Gutter=
0.8 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 W

Al= 0.24 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

Al= 0.14 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

cSta 22+20 LT
olntens.= 6.13 Cl=0.95 Al=·0.35 Qadd
cCB 10 = 1 C2=0.70 A2= 0.00 Qrunoff=
oCurb'Opening C3=0.00 A3= 0.00 Grade =

cSta 26+20 LT
olntens.= 6.13 Cl=0.95 Al= 0.49 Qadd
cCB 10 = 3 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

oSta 28+00 LT
olntens.= 6.13 Cl=0.95
oCB 10 = 5 C2=0.70
oCurb Opening C3=0.00

cSta 31+95 LT INPUT 0
olntens.= 6.13 Cl=0.95 Al= 0.48 Qadd 0.0 Slopel= 6.0000 Gutter= 1.42 Area = 0.000
oCB 10 = 8 C2=0.70 A2= 0.00 Qrunoff= 2.8 Slope2= 0.0417 a = 2.00 Perim = 0.000
oCurb Opening C3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 W = 1.42 Length= 9.000

c OOTPUT 0
oFlowby= 0.1 Qtotal= 1.5 Qint= 1.4 Flowby dn= 0.1 Depth=0.19 Spread= 8.06 Veloc= 2.250
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 0
oLicensed to: BRW, Inc., Phoenix, AZ 85012 0
oProject : Indian Bend Road 0
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OOT~T 0
oFlowby= 0.1 Qtotal= 3.0 Qint= 2.7 Flowby dn= 0.3 Depth=0.24 Spread= 10.56 Veloc= 2.590
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OOT~T D

oFlowby= 0.0 Qtotal= 2.9 Qint= 2.8 Flowby dn= 0.1 Depth=0.26 Spread= 11.66 Veloc= 2.080
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

o OOT~T 0
oFlowby= 0.0 Qtotal= 2.1 Qint= 2.1 Flowby dn= 0.0 Depth=0.23 Spread= 9.81 Veloc= 2.080
caaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oSta 33+64 LT
olntens.= 6.13 Cl=0.95 Al= 0.27 Qadd
oCB 10 = lOW C2=0.70 A2= 0.00 Qrunoff=
cCurb Opening C3=0.00 A3= 0.00 Grade =

c 0

o OOTPUT 0
oFlowby= 0.3 Qtotal= 1.9 Qint= 1.9 Flowby dn= 0.0 Depth=0.22 Spread= 9.41 Veloc= 2.040
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao
oSta 36+15 LT
olntens.= 6.13 C1=0.95
oCB 10 = 14 C2=0.70
oCurb Opening C3=0.00

o OOTPUT 0
oFlowby= 0.0 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.17 Spread= 7.06 Veloc= 1.570
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

I
I

I
I
I
I,
I,
I
I
I

•
I
I,
I
I
I



I

0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

0 •••••...••••.••••••••••••••...•..••••••••••••••••••••.•••••••••••••••••••••••••••••••••••0

0 ••••••••••••••••••••••••.•.••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••• 0

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 6.000

o

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

o

6.0000 Gutter= 1.42 Area = 0.000
0.0417 a = 2.00 Perim = 0.000
0.0200 ~ = 1.42 Length= 6.000

Slope1=
Slope2=
Slope3=

INPUT
0.0 Slope1= 6.0000 Gutter=
1.5 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 ~

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
0.3 Slope2= 0.0417 a 2.00 Perim = 0.000
0.0040 Slope3= 0.0200 ~ = 1.42 Length= 9.000

INPUT
0.0
1.7
0.0040

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
1.3 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0020 Slope3= 0.0200 ~ = 1.42 Length= 9.000

INPUT
0.0 Slope1= 6.0000 Gutter=
2.6 Slope2= 0.0417 a =
0.0040 Slope3= 0.0200 ~

INPUT
0.0 Slope1= 6.0000 Gutter=
2.3 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 ~

A1= 0.26 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.29 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.39 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

oSta 34+00 LT
oIntens.= 6.13 C1=0.95
oCB ID = 12 C2=0.70
oCurb Opening C3=0.00

oSta 33+64 LT
oIntens.= 6.13 C1=0.95 A1= 0.05 Qadd
oCB ID = 10E C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

oSta 39+25 LT
oIntens.= 6.13 C1=0.95
oCB ID = 16 C2=0.70
oCurb Opening C3=0.00

oSta 40+70 LT
oIntens.= 6.13 C1=0.95 A1= 0.22 Qadd
oCB ID = 18~ C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =
0 •••••••••••••••••••••••••••••••.•••••••••••••••••• , •••••••••••••••••••••••••••••••••••••• 0

o OUTPUT 0
oFlowby= 0.1 Qtotal= 1.4 Qint= 1.4 Flowby dn= 0.0 Depth=0.23 Spread= 10.11 Veloc= 1.350
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUTPUT 0
IIFlowby= 0.0 Qtotal= 1.7 Qint= 1.6 Flowby dn= 0.1 Depth=0.22 Spread= 9.51 Veloc= 1.830
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUTPUT 0
oFlowby= 0.1 Qtotal= 0.4 Qint= 0.4 Flowby dn= 0.0 Depth=0.13 Spread= 5.01 Veloc= 1.310
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oSta 45+50 LT
oIntens.= 6.13 C1=0.95 A1= 0.44 Qadd
oCB 10 = 22 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

II 0

0 .•••••••.••••.•••••••••••••.••••••••••••••••••••••••••••••••••.•••.••.•.•••••••••••••••••0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 1.5 Qint= '1.5 Flowby dn= 0.1 Depth=0.21 Spread= 9.11 Veloc= 1.780
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

DPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2 0
oLicensed to: BR~, Inc., Phoenix, AZ 85012 0
oProject : Indian Bend Road 0
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUTPUT 0
oFlowby= 0.0 Qtotal= 2.6 Qint= 2.5 Flowby dn= 0.0 Depth=0.25 Spread= 11.21 Veloc= 2.010
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao
oSta 41+50 LT
oIntens.= 6.13 C1=0.95
oCB ID = 20 C2=0.70
oCurb Opening C3=0.00

o OUTPUT 0
oFlowby= 0.0 Qtotal= 2.3 Qint= 2.3 Flowby dn= 0.0 Depth=0.25 Spread= 10.76 Veloc= 1.970
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥
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I
oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 3 0
oLicensed to: BRU, Inc., Phoenix, AZ 85012 0
oProject : Indian Bend Road 0
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

fl
I
I

oSta 40+70 LT
oIntens.= 6.13 C1=0.95 A1= 0.12 Qadd =
oCB ID = 18E C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

INPUT 0
0.0 SLope1= 6.0000 Gutter= 1.42 Area = 0.000
0.7 SLope2= 0.0417 a = 2.00 Perim = 0.000
0.0020 SLope3= 0.0200 U = 1.42 Length= 9.000

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

II •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

D Il

II

o

0.000
0.000
9.000

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area =
2.00 Perim =
1.42 Length=

1.42 Area = 0.000
2.00 Perim = 0.000

= 1.42 Length= 6.000

INPUT 0
0.0 SLope1= 6.0000 Gutter= 1.42 Area = 0.000
2.9 SLope2= 0.0417 a = 2.00 Perim = 0.000
0.0040 SLope3= 0.0200 U = 1.42 Length= 9.000

INPUT
0.0 SLope1= 6.0000 Gutter=
3.0 SLope2= 0.0417 a
0.0040 SLope3= 0.0200 U

INPUT
0.0 SLopel= 6.0000 Gutter=
2.8 SLope2= 0.0417 a
0.0070 SLope3= 0.0200 U

INPUT
0.0 SLopel= 6.0000 Gutter=
0.8 SLope2= 0.0417 a
0.0040 SLope3= 0.0200 U

INPUT II

0.0 SLopel= 6.0000 Gutter= 1.42 'Area = 0.000
2.3 SLope2= 0.0417 a = 2.00 Perim = 0.000
0.0040 SLope3= 0.0200 U = 1.42 Length= 9.000

A1= 0.48 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

oSta 55+30 LT
oIntens.= 6.13 C1=0.95 A1= 0.50 Qadd
oCB ID = 24 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

oSta 60+00 LT
oIntens.= 6.13 C1=0.95 A1= 0.51 Qadd
oCB ID = 26 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

oSta 64+25 LT
oIntens.= 6.13 C1=0.95
oCB ID = 28 C2=0.70
oCurb Opening C3=0.00

o OUT~T 0
oFLowby= 0.1 QtotaL= 3.1 Qint= 2.9 FLowby dn= 0.2 Depth=0.27 Spread= 12.06 VeLoc= 2.100
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUTPUT 0
oFLowby= 0.0 QtotaL= 2.9 Qint= 2.8 FLowby dn= 0.1 Depth=0.27 Spread= 11.76 VeLoc= 2.080
Ilaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oSta 65+25 LT
oIntens.= 6.13 C1=0.95 A1= 0.14 Qadd =
oCB ID = 30 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

o .................•........................... ~ ...................................•.......Il

o OUTPUT 0
of Lowby= 0.0 QtotaL= 0.7 Qint= 0.7 FLowby dn= 0.0 Depth=0.18 Spread= 7.71 VeLoc= 1.150
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUTPUT 0
oFLowby= 0.2 QtotaL= 3.0 Qint= 2.7 FLowby dn= 0.3 Depth=0.24 Spread= 10.61 VeLoc= 2.600
Ilaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

II OUTPUT 0
of Lowby= 0.3 QtotaL= 1.1 Qint= 1.1 FLowby dn= 0.0 Depth=0.19 Spread= 8.01 VeLoc= 1.660
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Il

oSta 69+30 LT
oIntens.= 6.13 C1=0.95 A1= 0.40 Qadd
oCB ID = 32 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

o OUTPUT 0
oFLowby= 0.0 QtotaL= 2.3 Qint= 2.3 FLowby dn= 0.0 Depth=0.25 Spread= 10.81 VeLoc= 1.960
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥
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0 •••••.•.•••.••••..•••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••0

0 •••.•••••••••••••••••••••••••••••••..••••••••••••••••••...••••••••••.•.••••••••••••••••••0

0 •.•••••••••••••••..•••••••••••••..•••••••••••••••.••••••.••••.••..•••••••••••••••••.••.•• 0

CRITERIA

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

SLope1= 6.0000 Gutter=
SLope2= 0.0417 a =
SLope3= 0.0200 W

SLope1= 6.0000 Gutter=
Slope2= 0.0417 a
SLope3= 0.0200 W

INPUT
0.0 SLope1= 6.0000 Gutter=
1.1 SLope2= 0.0417 a
0.0040 SLope3= 0.0200 W

INPUT
0.0
2.8
0.0025

INPUT
0.0 Slope1= 6.0000 Gutter=
0.9 SLope2= 0.0417 a
0.0040 SLope3= 0.0200 W

INPUT
0.0
3.3
0.0025

A1='O.19 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.48 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.15 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.57 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

oSta 71+00 LT
oIntens.= 6.13 C1=0.95
oCB 10 = 34W C2=0.70
oCurb Opening C3=0.00

oSta 71+70 LT
oIntens.= 6.13 C1=0.95
oCB 10 = 35 C2=0.70
oCurb Opening C3=0.00

oSta 71+00 LT
oIntens.= 6.13 C1=0.95
oCB 10 = 34E C2=0.70
oCurb Opening C3=0.00

D OOT~T 0
oFLowby= 0.0 QtotaL= 2.8 Qint= 2.8 FLowby dn= 0.0 Depth=0.29 Spread= 12.71 VeLoc= 1.710
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

o OOT~T 0
oFLowby= 0.0 QtotaL= 1.1 Qint= 1.1 FLowby dn= 0.0 Depth=0.19 Spread= 8.06 VeLoc= 1.670
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

nPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 4 0
oLicensed to: BRW, Inc., Phoenix, AZ 85012 0
nProject : Indian Bend Road 0
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oSta 72+70 LT
oIntens.= 6.13 C1=0.95
nCB 10 = 36 C2=0.70
oCurb Opening C3=0.00

o OOT~T 0
of Lowby= 0.0 QtotaL= 0.9 Qint= 0.9 FLowby dn= 0.0 Depth=0.18 Spread= 7.36 VeLoc= 1.590
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OOT~T 0
of Lowby= 0.0 QtotaL= 3.3 Qint= 3.2 FLowby dn= 0.1 Depth=0.30 Spread= 13.56 VeLoc= 1.790
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oPrepared by: Date:06/16/10 Time:12:00:36 Checked by: Date: 0
oPavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZo
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥

oRunoff computed by RationaL Method Manning's n Gutter=0.012 Manning's n Pavement=0.0160
oCLogging Factors in Sag Location: 0
0----- Curb Opening= 1.25 Grate= 2.00 SLotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.000
oCLogging Factors on Continuous Grade: 0
0----- Curb Opening= 1.25 Grate= 2.00 SLotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.000
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaan
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a a

a ....................................................................•...........•...•..•.a

a ......................................................................•..•........•......0

a a

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
Page 1 a

1.42 Area = 0.000
2.00 Perim = O.OOa
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = O.OOa

= 1.42 Length= 6.000

o

Slope1= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 ~

o

Slope1= 6.0000 Gutter= 1.42 Area = O.OOa
Slope2= 0.0417 a = 2.00 Perim = 0.000
Slope3= 0.0200 ~ = 1.42 Length= 9.00a

INPUT a
0.0 Slope1= 6.0000 Gutter= 1.42 Area = O.OOa
4.6 Slope2= 0.0417 a = 2.00 Perim = O.OOa
0.0040 Slope3= 0.0200 ~ = 1.42 Length=13.0Oa

INPUT
0.0
1.4

0.0071

INPUT
0.0
2.6
0.0071

INPUT
0.0 Slope1= 6.0000 Gutter=
1.1 Slope2= 0.0417 a' =
0.0050 Slope3= 0.0200 ~

INPUT 0
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
0.5 Slope2= 0.0417 a = 2.00 Perim = 0.000
0.0040 Slope3= 0.0200 ~ = 1.42 Length= 3.000

A1=·0.79 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.23 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.37 Qadd
A2= 0.09 Qrunoff=
A3= 0.00 Grade =

A1= 0.19 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

C1=0.95
C2=0.70
C3=0.00

C1=0.95
C2=0.70
C3=0.00

oPAVEMENT DRAINAGE PROGRAM - HEC-12

aSta 26+20 RT
aIntens.= 6.13
aCB 10 = 2
aCurb Opening

oSta 28+00 RT
oIntens.= 6.13
aCB 10 = 4
oCurb Opening

aSta 28+75 RT INPUT a
oIntens.= 6.13 C1=0.95 A1= 0.11 Qadd = 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
oCB ID = 6 C2=0.70 A2= 0.00 Qrunoff= 0.6' Slope2= 0.0417 a 2.00 Perim = O.OOa
aCurb Opening C3=0.00 A3= 0.00 Grade = 0.0071 Slope3= 0.0200 ~ 1.42 Length= 6.000

oSta 31+95 RT
oIntens.= 6.13 C1=0.95
oCB 10 = 7 C2=0.70
oCurb Opening C3=0.00

o OUTPUT 0
oFlowby= 0.1 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.15 Spread= 6.06 Veloc= 1.920
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

o OUTPUT 0
aFlowby= 0.1 Qtotal= 1.4 Qint= 1.3 Flowby dn= 0.1 Depth=0.19 Spread= 7.86 Veloc= 2.200
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oSta 33+64 RT
aIntens.= 6.13 C1=0.95
oCB ID = 9~ C2=0.70
oCurb Opening C3=0.00

a ..........................................•.•...•..........•.............................0

a OUTPUT a
aFlowby= 0.0 Qtotal= 4.6 Qint= 4.6 Flowby dn= 0.1 Depth=0.31 Spread= 14.06 Veloc= 2.310
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

aLicensed to: BR~, Inc., Phoenix, AZ 85012 a
aProject : Indian Bend Road a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

o OUTPUT a
oFlowby= 0.0 Qtotal= 2.6 Qint= 2.4 Flowby dn= 0.1 Depth=0.23 Spread= 9.96 Veloc= 2.52a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaan

0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a

o OUTPUT 0
oFlowby= 0.1 Qtotal= 1.3 Qint= 1.3 Flowby dn= 0.0 Depth=0.19 Spread= 8.06 Veloc= 1.86a
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
oSta 36+15 RT
oIntens.= 6.13 C1=0.95 A1= 0.09 Qadd =
oCB ID = 13 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

o OUTPUT a
oFlowby= 0.0 Qtotal= 0.5 Qint= 0.5 Flowby dn= 0.0 Depth=0.15 Spread= 5.91 Veloc= 1.42a
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥
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D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••0

0 •••••••••••••••••••••••••••••••••••••••••••••••••..••••••••••••••••••••••••••••••.•••.•.• 0

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

o

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 6.000

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = 0.000

= 1.42 Length= 6.000

1.42 Area = 0.000
2.00 Perim = 0.000

= 1.42 Length= 9.000

o

Slope1= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 ~

Slope1= 6.0000 Gutter=
Slope2= 0.0417 a =
Slope3= 0.0200 W

INPUT
0.0 Slope1= 6.0000 Gutter=
1.6 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 ~

INPUT
0.0
0.2
0.0040

INPUT
0.0 Slope1= 6.0000 Gutter=
1.6 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 W

INPUT
0.0 Slope1= 6.0000 Gutter=
0.8 Slope2= 0.0417 a
0.0020 Slope3= 0.0200 W

INPUT
0.0
2.5
0.0040

A1= 0.04 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.27 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.13 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

C1=0.95 A1= 0.42 Qadd
C2=0.70 A2= 0.00 Qrunoff=
C3=0.00 A3= 0.00 Grade =

oSta 34+00 RT
oIntens.= 6.13 C1=0.95 A1= 0.27 Qadd
oCB ID = 11 C2=0.70 A2= 0.00 Qrunoff=
oCurb Opening C3=0.00 A3= 0.00 Grade =

oSta 33+64 RT
oIntens.= 6.13 C1=0.95
oCB ID = 9E C2=0.70
DCurb Opening C3=0.00

oSta 39+25 RT
oIntens.= 6.13 C1=0.95
DCB ID = 15 C2=0.70
oCurb Opening C3=0.00

oSta 40+70 RT
oIntens.= 6.13 C1=0.95
oCB ID = 1~ C2=0.70
oCurb Opening C3=0.00

oSta 45+50 RT
oIntens.= 6.13
oCB ID = 21
oCurb Opening

o OUTPUT 0
oFlowby= 0.1 Qtotal= 0.3 Qint= 0.3 Flowby dn= 0.0 Depth=0.13 Spread= 4.81 Veloc= 1.300
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUT~T 0
oFlowby= 0.1 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.0 Depth=0.20 Spread= 8.26 Veloc= 1.200
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaAaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

0 ••••••••••••••••••••••••••.•••••••••••••••••••••••••.•••..••••••••••••••••••••••.•••.•••. 0

0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

o OUTPUT 0
oFlowby= 0.0 Qtotal= 1.6 Qint= 1.5 Flowby dn= 0.1 Depth=0.22 Spread= 9.31 Veloc= 1.820
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUT~T 0
oFlowby= 0.0 Qtotal= 1.6 Qint= 1.5 Flowby dn= 0.1 Depth=0.21 Spread= 9.21 Veloc= 1.810
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2 0
oLicensed to: BR~. Inc., Phoenix, AZ 85012 0
oProject : Indian Bend Road 0
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

o OUTPUT 0
oFlowby= 0.0 Qtotal= 2.5 Qint= 2.4 Flowby dn= 0.0 Depth=0.25 Spread= 11.01 Veloc= 1.990
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao
oSta 41+50 RT INPUT 0
oIntens.= 6.13 C1=0.95 A1= 0.37 Qadd 0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
oCB ID = 19 C2=0.70 A2= 0.00 Qrunoff= 2.2 Slope2= 0.0417 a = 2.00 Perim = 0.000
oCurb Opening C3=0.00 A3= 0.00 Grade = 0.0040 Slope3= 0.0200 W 1.42 Length= 9.000

o OUTPUT 0
oFlowby= 0.0 Qtotal= 2.2 Qint= 2.2 Flowby dn= 0.0 Depth=0.24 Spread= 10.51 Veloc= 1.940
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥
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c c

a a

a ...•.........................................•....•............•.......................•.a

a OOTPUT a
cFlowby= 0.1 Qtotal= 3.0 Qint= 2.8 Flowby dn= 0.1 Depth=0.27 Spread= 11.81 Veloc= 2.090
caaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

a

a

Area = O.OOa
Perim = O.OOa
Length= 9.000

1.42
2.00
1.42

1.42 Area = 0.000
2.00 Perim = O.OOa

= 1.42 Length= 9.00a

Slope1= 6.0000 Gutter=
Slope2= 0.0417 a
Slope3= 0.0200 IJ

INPUT
0.0 Slope1= 6.0000 Gutter=
0.4 Slope2= 0.0417 a
0.0020 Slope3= 0.0200 IJ

INPUT a
0.0 Slope1= 6.0000 Gutter= 1.42 Area = 0.000
2.8 Slope2= 0.0417 a 2.00 Perim = O.OOa
0.0040 Slope3= 0.0200 IJ 1.42 Length= 9.00a

INPUT
0.0
2.9
0.0040

A1= 0.49 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

aSta 40+70 RT
aIntens.= 6.13 C1=0.95 A1= 0.07 Qadd
aCB ID = 17E C2=0.70 A2= 0.00 Qrunoff=
cCurb Opening C3=0.00 A3= 0.00 Grade =

cSta 55+30 RT
aIntens.= 6.13 C1~0.95 A1= 0.48 Qadd
cCB ID = 23 C2=0.70 A2= 0.00 Qrunoff=
nCurb Opening C3=0.00 A3= 0.00 Grade =

aSta 60+00 RT
cIntens.= 6.13 C1=0.95
cCB ID = 25 C2=0.70
nCurb Opening C3=0.00

a OOTPUT a
aFlowby= 0.0 Qtotal= 2.8 Qint= 2.7 Flowby dn= 0.1 Depth=0.26 Spread= 11.56 Veloc= 2.07a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

aPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 3 a
aLicensed to: BRIJ, Inc .. , Phoenix, AZ 85012 a
aProject : Indian Bend Road a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

a OOT~T a
aFlowby= 0.0 Qtotal= 0.4 Qint= 0.4 Flowby dn= 0.0 Depth=0.15 Spread= 6.16 Veloc= 1.02a
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

t
I
I
I
I,
I
I
I

c ..............................................•........................................•.a

c ...................................................................•......•..•...........a

c a

a OOTPUT a
cFlowby= 0.1 Qtotal= 3.2 Qint= 2.8 Flowby dn= 0.4 Depth=0.25 Spread= 10.91 Veloc= 2.62a
ca8aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

a

c

1.42 Area = O.OOa
2.00 Perim = 0.000
1.42 Length= 9.00a

1.42 Area = O.OOa
2.00 Perim = 0.000
1.42 Length= 6.00a

INPUT
0.0 Slope1= 6.0000 Gutter=
3.1 Slope2= 0.0417 a
0.0070 Slope3= 0.0200 IJ

INPUT
0.0 Slope1= 6.0000 Gutter=
0.6 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 IJ

INPUT a
0.0 Slope1= 6.0000 Gutter= 1.42 Area = O.OOa
2.0 Slope2= 0.0417 a 2.00 Perim = 0.000
0.0040 Slope3= 0.0200 IJ = 1.42 Length= 9.00c

A1= 0.52 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.11 Qadd
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

cSta 64+25 RT
cIntens.= 6.13 C1=0.95
aCB ID = 27 C2=0.70
cCurb Opening C3=0.00

cSta 65+25 RT
cIntens.= 6.13 C1=0.95
cCB ID = 29 C2=0.70
cCurb Opening C3=0.00

a OOTPUT a
cFlowby= 0.4 Qtotal= 1.0 Qint= 1.0 Flowby dn= 0.0 Depth=0.18 Spread= 7.66 Veloc= 1.64a
caaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
cSta 69+30 RT
cIntens.= 6.13 C1=0.95 A1= 0.34 Qadd
cCB ID = 31 C2=0.70 A2= 0.00 Qrunoff=
cCurb Opening C3=0.00 A3= 0.00 Grade =

c OOTPUT a
cFlowby= 0.0 Qtotal= 2.0 Qint= 2.0 Flowby dn= 0.0 Depth=0.23 Spread= 10.11 Veloc= 1.900
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥
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a OOT~T 0

oFlowby= 0.0 Qtotal= 1.3 Qint= 1.3 Flowby dn= 0.0 Depth=0.20 Spread= 8.51 Veloc= 1.720
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

oPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 4 0

oLicensed to: BRW, Inc., Phoenix, AZ 85012 0
oProject : Indian Bend Road 0
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

o

o

1.42 Area = 0.000
2.00 Perim = 0.000
1.42 Length= 9.000

1.42 Area = 0.000
2.00 Perim = O.OOa
1.42 Length= 9.000

INPUT
0.0 Slope1= 6.0000 Gutter=
1.3 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 W

INPUT
0.0 Slope1= 6.0000 Gutter=
1.3 Slope2= 0.0417 a
0.0040 Slope3= 0.0200 W

A1=·0.22 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

A1= 0.22 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

oSta 71+00 RT
aIntens.= 6.13 C1=0.95
aCB 10 = 33W C2=0.70
oCurb Opening C3=0.00

oSta 71+00 RT
aIntens.= 6.13 C1=0.95
aCB 10 = 33E C2=0.70
aCurb Opening C3=0.00

I
I

I

I

D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0

o OUTPUT I:l

oFlowby= 0.0 Qtotal= 1.3 Qint= 1.3 Flowby dn= 0.0 Depth=0.20 Spread= 8.51 Veloc= 1.720
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao

oRunoff computed by Rational Method Manning's n Gutter=O.012 Manning's n Pavement=0.0160
oClogging Factors in Sag Location: a
a----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.25 Comb-Grate= 2.00a
oClogging Factors on Continuous Grade: a
a----- Curb Opening= 1.25 Grate= 2.00 Slotted Drain= 1.50 Comb-Curb= 1.50 Comb-Grate= 2.00a
oaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaac
aPrepared by: Date:06/16/10 Time:10:57:19 Checked by: Date: 0
oPavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZo
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¥
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Indian Bend Wash @ Indian Bend Road

Geom: Final Existing June 11 2004
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Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions 6/16/2004 Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions 6/1612004
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RS =16.75 16.76, Flow Split by Golf Course Mounds
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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
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Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions 611612004 Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions 611612004
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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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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 6/1612004 Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions 6/1612004
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Geom: Final Existing June 11 2004 Flow: Design Flow and 100·Year Flow

RS = 13 13, Narrow Point of Indian Bend Wash Inlet Channel
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Geom: Final Existing June 11 2004 Flow: Design Flow and 100·Year Flow

AS = 14 14, Levee Toe of Slope at Entrance to Indian Wash Inlet
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Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions 6/16/2004 Indian Bend Wash @ Indian Bend Road Plan: Plan 01 Existing Conditions 6/16/2004
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Geom: Final Existing June 11 2004 Flow: Design Flow and 100-Year Flow

RS =11 11, Expanding Indian Bend Wash Inlet Channel
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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 = 10 10, Most D.S. X-Section, U.S. of East Interceptor Channel
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------------------Table 1
Indian Bend Wash

Existing Conditions
for

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

HEC-RAS Plan: Exst Plan River: Indian Bend Wash Reach: Indian Bend Road
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Vel Chnl Flow Area Top Width Froude #

Slope Chi
(cfs) (ft) (ft) (ft) (ft) (fVft) (ftls) (sq ft) (ft)

Indian Bend Road 17 PF 1 30000 1282 1288.92 1285.96 1289.24 0.00085 4.52 6641.72 1509.28 0.34
Indian Bend Road 17 PF 2 17000 1282 1287.51 1285.05 1287.69 0.000699 3.42 4965.51 1456.53 0.29

Indian Bend Road 16.75 PF 1 30000 1284 1288.1 1286.8 1288.69 0.0019 4.35 5164.26 1418.72 0.45
Indian Bend Road 16.75 PF 2 17000 1284 1286.77 1285.6 1287.21 0.001776 2.86 3509.72 1272.53 0.4

Indian Bend Road 16.5 PF 1 30000 1283 1285.86 1285.86 1287.86 0.001586 3.67 3561.01 1050.24 0.41
Indian Bend Road 16.5 PF 2 17000 1283 1282.03 1282.03 1285.9 0.002456 1076.78 139.07 0

Indian Bend Road 15 PF 1 30000 1271 1282.27 1276.67 1282.89 0.000675 6.32 4743.73 873.04 0.34
Indian Bend Road 15 PF 2 17000 1271 1279.01 1275 1279.42 0.000708 5.11 3325.36 781.66 0.33

Indian Bend Road 14 PF 1 30000 1271 1282.02 1276.69 1282.78 0.000808 6.96 4307.44 801.03 0.37
Indian Bend Road 14 PF 2 17000 1271 1278.86 1274.92 1279.34 0.000803 5.54 3069.26 780.43 0.35

Indian Bend Road 13 PF 1 30000 1271 1277.78 1277.78 1280.97 0.007227 14.35 2091.22 330.32 1
Indian Bend Road 13 PF 2 17000 1271 1275.68 1275.68 1277.93 0.008089 12.04 1412.43 316.46 1

Indian Bend Road 12 PF 1 30000 1266 1278.93 1279.86 0.001162 7.74 3877.73 392.11 0.43
Indian Bend Road 12 PF 2 17000 1266 1276.54 1277.05 0.000841 5.73 2968.39 370.16 0.36

Indian Bend Road 11 PF 1 30000 1266 1279.08 1279.58 0.000653 5.67 5290.37 555.17 0.32
Indian Bend Road 11 PF 2 17000 1266 1276.58 1276.87 0.000541 4.33 3924.66 536.66 0.28

Indian Bend Road 10 PF 1 30000 1268 1278.54 1274.91 1279.26 0.001201 6.82 4398.49 553.75 0.43
Indian Bend Road 10 PF 2 17000 1268 1276.12 1273.38 1276.59 0.001202 5.52 3079.67 533.37 0.4
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------------------Table 2
Indian Bend Wash
Existing Condtions

for
Design Discharge = 30,000 cfs

100-Year Discharge =17,000 cfs

HEC-RAS Plan: Exst Plan River: Indian Bend Wash Reach: Indian Bend Road
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&E Q Lett Q Channel Q Right Top Width

Loss
(tt) (tt) I(tt) (tt) (tt) (cfs) (cfs) i (cfs) (tt)

Indian Bend Road 17 PF 1 1289.24 1288.92 0.32 0.51 0.03 30000 1509.28
Indian Bend Road 17 PF 2 1287.69 1287.51 0.18 0.45 0.03 17000 1456.53

Indian Bend Road 16.75 PF 1 1288.69 1288.1 0.6 0.69 0.14 16231.13 3682.54 10086.33 1418.72
Indian Bend Road 16.75 PF2 1287.21 1286.77 0.44 0.97 0.34 10855.87 1316.71 4827.43 1272.53

Indian Bend Road 16.5 PF 1 1287.86 1285.86 2 0.1 1.1 24017.2 1975.2 4007.61 1050.24
Indian Bend Road 16.5 PF 2 1285.9 1282.03 3.87 0.13 2.77 17000 139.07

Indian Bend Road 15 PF 1 1282.89 1282.27 0.62 0.04 0.08 30000 873.04
Indian Bend Road 15 PF 2 1279.42 1279.01 0.41 0.04 0.04 17000 781.66

Indian Bend Road 14 PF 1 1282.78 1282.02 0.75 0.34 1.47 30000 801.03
Indian Bend Road 14 PF2 1279.34 1278.86 0.48 0.35 1.06 17000 780.43

Indian Bend Road 13 PF 1 1280.97 1277.78 3.2 0.31 0.68 30000 330.32
Indian Bend Road 13 PF 2 1277.93 1275.68 2.25 0.25 0.52 17000 316.46

Indian Bend Road 12 PF 1 1279.86 1278.93 0.93 0.15 0.13 30000 392.11
Indian Bencj Road 12 PF 2 1277.05 1276.54 0.51 0.12 0.07 17000 370.16

Indian Bend Road 11 PF 1 1279.58 1279.08 0.5 0.29 0.02 30000 555.17
Indian Bend Road 11 PF2 1276.87 1276.58 0.29 0.26 0.02 17000 536.66

Indian Bend Road 10 PF 1 1279.26 1278.54 0.72 30000 553.75
Indian Bend Road 10 PF 2 1276.59 1276.12 0.47 17000 533.37
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
Existing Conditions

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

HEC-RAS Version 3.1.1 May 2003
U.S. ·Army Corp of Engineers

Hydrologic Engineering Center
-609 Second Street. Suite D

Davis. California 95616-4687
(916) 756-1104

x X XXXXXX XXXX XXXX xx XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

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

PROJECT DATA
Project Title: Indian Bend wash @ Indian Bend Road
Project File IBWexst.prj
Run Date and Time: 6/18/2004 7:12:45 AM

Project in English units

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

PLAN DATA

Plan Title: Plan 01 Existing Conditions
Plan File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.p99

Geometry Title: Final Existing June 11 2004
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.g22

Flow Title
Flow File

Design Flow and 100-Year Flow
p:\City~of_Scottsdale\23443636\Engr\Drainage\IndianBend Wash\IBWexst.f04

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

9
o
o

Mulitple Openings
Inline Structures
Lateral Structures

o
o
o

Computational Information
Water surface calculation tolerance 0.01
Critical depth calculaton tolerance 0.01

Page 1 of21



- - - - - - - - - - - - - - - - - - -
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

20
0.3
0.001

Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

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

FLOW DATA

Flow Title: Design Flow and 100-Year Flow
Flow File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.f04

Flow Data (cfs)
*****************************************************************************

* River Reach RS
* Indian Bend WashIndian Bend Road17

PF 1
30000

PF 2 *
17000 *

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

Boundary Conditions
***********************************************************************-********************************

* River Reach Profile * Upstream Downstream *
********************************************************************************************************

* Indian Bend WashIndian Bend RoadPF 1 NormalS = 0.0012 *
********************************************************************************************************

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

GEOMETRY DATA

Geometry Title: Final Existing June 11 2004
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.g22

CROSS SECTION·

RIVER: Indian Bend wash
REACH: Indian Bend Road RS: 17

INPUT
Description: 17, Most U.S. X-Section, D.S.
Station Elevation Data num= 31

Sta Elev Sta Elev Sta

of East Channel

Elev Sta Elev Sta Elev

Page 2 of21



- - - - - - - - - - - - - - - - - - -Indian Bend Wash
Existing Conditions

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

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

0 1290 25 1285 40 1282 388 1282 410 1284

490 1285 510 1285 608 1284 730 1284 755 1284

810 1284 832 1285 870 1285 898 1282 1090 1282
1118 1284 1138 1285 1180 1287 1218 1290 1240 1290
1245 1291 1270 1291 1278 1290 1305 1290 1385 1289
1435 1286 1486 1286 1575 1286 1650 1285 1685 1285

1700 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 1218 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 1218 470 430 315 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

1218 1700 1292 F

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev ( ft) * 1289.24 * Element Left OB * Channel * Right OB *

* Vel Head (ft) 0.32 * Wt. n-Val. 0.030
* W.S. Elev ( ft) * 1288.92 * Reach Len. (ft) 470.00 430.00 315.00

* Crit W.S. ( ft) * 1285.96 * Flow Area (sq ft) * * 6641.72
* E.G. Slope (ft/ft) *0.000850 * Area (sq ft) * 6641.72 896.05
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width ( ft) * 1509.28 * Top Width (ft) * 1198.89 310.39
* Vel Total (ftls) 4.52 * Avg. Vel. (ft/s) 4.52 *

* Max ChI Dpth (ft) * 6.92 * Hydr. Depth ( ft) * * 5.54 *

* Conv. Total (cfs) *1029284.0 * Conv. (cfs) *1029284.0 *
* Length Wtd. (ft) 421. 49 * Wetted Per. (ft) * 1200.08 *

* Min Ch E1 (ft) * 1282.00 * Shear (lb/sq ft) 0.29 *
* Alpha 1. 00 * Stream Power (lb/ft s) * 1. 33 *
* Frctn Loss (ft) 0.51 * Cum Volume (acre-ft) * 40.76 143.69 17.78
* C & E Loss (ft) 0.03 * Cum SA (acres) * 6.21 * 19.72 6.05
****.**.** •• **** ••• ** ••• **** •• **********.*******.**********************************************

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicace che need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft) * 1287.69 * Element Left OB * Channel * Right 08 *
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
Existing Conditions

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

* vel Head (ft) 0.18 * Wt. n-Val. 0.030

* W.S. Elev (ft) * 1287.51 * Reach Len. (ft) 470.00 * 430.00 315.00

* Crit W.S. ( ft) * 1285.05 * Flow Area (sq ft) * 4965.51

* E.G. Slope (ft/ft) *0.000699 * Area (sq ft) * 4965.51 477.14

* Q Total (cfs) *nooo.oo * Flow (cfs) *17000.00

* Top Width (ft) * 1456.53 * Top Width (ft) * 1173.93 282.61

* Vel Total (ftls) 3.42 * Avg. Vel. (ftls) 3.42

* Max Chl Dpth ( ft) 5.51 * Hydr. Depth ( ft) 4.23
* Conv. Total (cfs) *642897.1 * Conv. (cfs) * *642897.1 *

* Length Wtd. (ft) 426.44 * Wetted Per. (ft) * 1174.92
* Min Ch El (ft) * 1282.00 * Shear (lb/sq ft) 0.18

* Alpha 1. 00 * Stream Power (lb/ft s) * 0.63 *

* Frctn Loss (ft) * 0.45 * Cum Volume (acre-ft) 28.86 101.69 8.68

* C & E Loss (ft) 0.03 * Cum SA (acres) 5.17 18.47 4.19
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road

INPUT
Description: 16.76, Flow
Station Elevation Data

Sta Elev Sta

RS: 16.75

Split by Golf Course Mounds
num= 50

Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1290 29 1285 63 1281 324 1281 344 1284
360 1285 392 1290 410 1291 428 1290 530 1290
567 1291.2 590 1290 627 1285 648 1284 756 1284
770 1285 782 1286 900 1286.6 917 1286 926 1285
956 1284 985 1283.5 1135 1283.5 1165 1284 1378 1285

1395 1286 1422 1287 1470 1287 1494 1286 1540 1294
1585 1295 1620 1292 1685 1291.7 1720 1292 1732 1294
1770 1294 1842 1286 1867 1286 1882 1289 1922 1289
1935 1287 1950 1289 1962 1288 1990 1288.9 2004 1288
2019 1286 2043 1285 2061 1284 2068 1285 2082 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 410 .03 900 .03
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- - - - - - - - .. - - - - - - - - - -Indian Bend Wash
Existing Conditions

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

Bank Sta: LeEt Right Lengths: LeEt Channel
410 900 550 30

IneEEective Flow num= 2
Sta L Sta R E1ev Permanent

0 0 1296 F
1585 2082 1296 F

CROSS SECTION OUTPUT ProEile #PF 1

Right
120

CoeEE Contr.
.1

Expan .
. 3

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

* E.G. Elev ( Et) * 1288.69 * Element LeEt OB * Channel * Right OB *

* Vel Head (Et) * 0.60 * Wt. n-Va1. * 0.030 0.030 0.030

* W.S. Elev (Et) * 1288.10 * Reach Len. ( Et) 550.00 30.00 120.00

* Crit W.S. ( Et) * 1286.80 * Flow Area (sq Et) * 2253.23 846.76 * 2064.27

* E.G. Slope (Et/Et) *0.001900 * Area (sq Et) * 2253.23 * 846.76 * 2338.16

* Q. Total (cEs) *30000.00 * Flow (cEs) *16231.13 * 3682.54 *10086.33 *

* Top Width (Et) * 1418.72 * Top Width (Et) 368.77 295.91 * 754.04 *

* Vel Total (Et/s) * 5.81 * Avg. Vel. (Et/s) * 7.20 * 4.35 4.89 *

* Max Chl Dpth (Et) 7.10 * Hydr. Depth (Et) 6.11 2.86 3.41

* Conv. Total (eEs) *688182.4 * Conv. (eEs) *372332.6 * 84475.3 *231374.4 *

* Length Wtd. (Et) 399.96 * Wetted Per. ( Et) * 369.77 296.22 * 606.39

* Min Ch El ( Et) * 1284.00 * Shear (lb/ sq Et) * 0.72 0.34 0.40

* Alpha 1.14 * Stream Power (lb/Et s) * 5.21 1. 47 1.97

* Frctn Loss (Et) 0.69 * Cum Volume (acre-tt) 28.61 106.73 6.09

* C & E Loss (Et) 0.14 * Cum SA (acres) 4.22 12.34 2.20
***********************************************************************************************

Warning: Divided Elow computed Eor this cross-section.
warning: The velocity head has changed by more than 0.5 Et (0.15 m). This may indicate the need Eor

additional cross sections.
Note: Multiple critical depths were Eound at this location. The critical depth with the lowest, valid, water

surEace was used.

CROSS SECTION OUTPUT ProEi1e #PF 2
***********************************************************************************************

* E.G. Elev ( Et) * 1287.21 * Element LeEt OB * Channel * Right 08 *
* Vel Head (Et) * 0.44 * Wt. n-Val. 0.030 0.030 0.030 *
* W.S. Elev (Et) * 1286.77 * Reach Len. ( Et) 550.00 30.00 120.00

* Crit W.S. (ft) * 1285.60 * Flow Area (sq Et) * 1773.70 * 459.86 * 1276.16 *

* E.G. Slope (Et/Et) *0.001776 * Area (sq Et) * 1773.70 459.86 * 1393.05

* Q Total (cEs) *17000.00 * Flow (eEs) *10855.87 * 1316.71 * 4827.43

* Top Width (Et) * 1272.53 * Top Width (Et) 352.55 286.07 633.91

* Vel Total (Et/s) 4.84 * Avg. Vel. ( Et/s) 6.12 2.86 3.78

* Max Chl Dpth (Et) 5.77 * Hydr. Depth (Et) 5.03 * 1. 61 2.37

* Conv. Total (cEs) *403340.8 * Conv. (eEs) *257565.6 * 31240.1 *114535.1

* Length Wtd. ( Et) * 468.81 * Wetted Per. (Et) 353.33 * 286.29 538.71 *

* Min Ch El (Et) * 1284.00 * Shear (lb/sq Et) 0.56 * 0.18 0.26 *

* Alpha 1. 22 * Stream Power (lb/Et s) * 3.41 0.51 0.99 *
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-- - - - .. - - - - - - - - - - - - -Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* Frctn Loss (ft)
* C & E Loss (ft)

0.97
0.34

* Cum Volume (acre-ft)
* Cum SA (acres)

19.29
3.27

74.91
11.26

1. 92
0.87

******************************~****************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (O.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 16.5

of Existing Drop Structure
INPUT
Description: 16.5, Controlling Section U.S.
Station Elevation Data num= 28

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

244 1290 280 1275 300 1271 359 1272 402 1282
407 1282.6 459 1282.6 462 1283 496 1284 529 1290
536 1291 556 1291 560 1290 602 1290 631 1291
660 1291 666 1290 694 1286 706 1285 728 1284
745 1283 750 1283 1045 1283 1365 1283 1419 1284

1458 1285 1624 1289 1690 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

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

244 .018 536 .03 1045 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
536 1045 105 105 105 .6 .8

Ineffective Flow num= 3
Sta L Sta R Elev Permanent

244 244 1292 F
907 1045 1286 F

1690 1690 1292 F

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. E1ev (ft)
* Vel Head (ft)
* W. S. Elev (ft)

* 1287.86
2.00

* 1285.86

* Element
* Wt. n-Val.
* Reach Len. (ft)

Left OB *
0.018

105.00

Page 6 of21

Channel * Right OB *
0.030 0.030

105.00 105.00 *



.. - - - - - - - - - - - - - - - - - -Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* Crit W.S. (ft) * 1285.86 * Flow Area (sq ft) * 1912.92 537.56 * 1110.53
* E.G. Slope (ft/ft) *0.001586 * Area (sq ft) * 1912.92 * 932.09 * 1110.53
* Q Total (cfs) *30000.00 * Flow (cfs) *24017.20 * 1975.20 * 4007.61
* Top Width ( ft) * 1050.24 * Top Width ( ft) 252.29 349.31 448.64
* Vel Total (ft/s) * 8.42 * Avg. Vel. ( H/s) 12.56 3.67 3.61
* Max Chl Dpth ( ft) * 14.86 * Hydr. Depth (H) 7.58 2.54 2.48
* Conv. Total (cfs) *753419.5 * Conv. (cfs) *603167.5 * 49605.1 *100646.9
* Length Wtd. (ft) 105.00 * Wetted Per. (ft) 256.25 211.39 * 448.68
* Min Ch El (ft) * 1283.00 * Shear (lb/sq ft) 0.74 0.25 0.24
* Alpha 1. 82 * Stream Power (lb/ft s) * 9.28 0.92 0.88
* Frctn Loss (ft) 0.10 * Cum Volume (acre-ft) 2.31 106.12 1. 34
* C & E Loss ( ft) 1.10 * Cum SA (acres) * 0.30 12.12 * 0.54
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 mI. between the current and previous cross section.

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water
surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***************************************************************.*.*****************************

* E.G. Elev (ft) * 1285.90 * Element * LeH OB * Channel * Right OB *
* Vel Head (ft) 3.87 * Wt. n-Val. * 0.018 *
* W.s. Elev (ft) * 1282.03 * Reach Len. (ft) 105.00 * 105.00 * 105.00
* Crit W.S. ( ft) * 1282.03 * Flow Area (sq ft) * 1076.78
* E.G. Slope (ft/ft) *0.002456 * Area (sq ft) * 1076.78
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00 *
* Top Width ( ft) 139.07 * Top Width (ft) 139.07
* Vel Total (ft/s) 15.79 * Avg. Vel. (ft/s) 15.79
* Max Chl Dpth (ft) 11.03 * Hydr. Depth ( ft) 7.74
* Conv. Total (cfs) *343045.1 * Conv. (cfs) *343045.1
* Length Wtd. ( ft) 105.00 * Wetted Per. (H) 142.03
* Min Ch El (ft) * 1283.00 * Shear (lb/sq ft) 1.16
* Alpha 1. 00 * Stream Power (lb/ ft sl * 18.35 *
* Frctn Loss ( ft) 0.13 * Cum Volume (acre-ft) 1. 30 74.75
* C & E Loss (ft) * 2.77 * Cum SA (acres) 0.17 11.17
***********************************************************************.*.************.********
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- - - - - - - - .. - .. - - - - - - - -Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: The velocity head has·changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Warning: There is no flow in the channel. Check that the channel stations are correctly coded. To force
flow into the channel, a levee or ineffective flow may have to be added or the Manning's n of the
overbank could be increased.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. water
surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 15

INPUT
Description: 15, Indian Bend Road Toe of

Slope
1290
-10
1286
50
1285
130
1284
280
1283
338
1282

345
1280
365
1275
375
1274
465
1272
660
1271

Page 8 of 21



.. - - - - - - - - - ...- - .. - .. - -
880
1271
9

1272
1100
1272
1186
1273
1232
1274
1235
1275
1250
128

1268
1281
1358
1283
1410
1284
1472
1285
1520
1286
1578

10

o

Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

1287
1610
1290
Station Elevation Data num=

Sta Elev Sta Elev
25
Sta. Elev Sta Elev Sta Elev

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

-73.98 1290 -8.704 1286 43.518 1285 113.146 1284 243.7 1283
294.18 1282 300.273 1280 317.68 1275 326.383 1274 404.715 1272

574.435 1271 765.913 1271 792.024 1272 957.391 12721032.242 1273

1072.278 12741074.889 12751087.945 12801103.611 12811181.943 1283
1227.202 12841281.163 12851322.941 12861373.421 12871401.273 1290

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

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

-73.98 .03 -73.98 .031401.273 .03

Bank Sta: Left Right
-73.981401.273

Ineffective Flow num=

Lengths: Left Channel
50 50

2

Right
50

Coeff Contr.
.6
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.. - - .. - - - - .. - .. .. - .. - - - - -
Sta L Sta R

-73.98 478.696
913.8741401.273

Skew Angle = 29.5

Elev
1290
i290

Permanent
F
.F

Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1282.89 * Element Left 08 * Channel * Right 08 *

* Vel Head (ft) 0.62 * Wt. n-Val. 0.030

* W.S. Elev (ft) * 1282.27 * Reach Len. ( ft) 50.00 50.00 50.00

* Crit W.S. ( ft) * 1276.67 * Flow Area (sq ft) * 4743.73

* E.G. Slope (ft/ft) *0.000675 * Area (sq ft) * 8078.40

* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00

* Top Width (ft) * 873.04 * Top Width (ft) 873.04

* Vel Total (ft/s) * 6.32 * Avg. Vel. ( ft/s) * 6.32

* Max Chl Dpth (ft) * 11.27 * Hydr. Depth (ft) 10.90

* Conv. Total (cfs) *1155087.0 * Conv. (ds) *1155087.0

* Length Wtd. ( ftl 50.00 * Wetted Per. ( ftl * 435.20

* Min Ch El ( ft) * 1271.00 * Shear (lb/sq ft) 0.46

* Alpha * 1. 00 * Stream Power (lb/ft s) * 2.90

* Frctn Loss (ft) 0.04 * Cum Volume (acre-ftl 95.26

* C & E Loss ( ft) * 0.08 * Cum SA (acres) * * 10.65
***********************************************************************************************

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev ( ft) * 1279.42 * Element Left 08 * Channel

* Vel Head (ft) 0.41 * Wt. n-Val. 0.030

* W.S. Elev ( ft) * 1279.01 * Reach Len. (ft) 50.00 50.00

* Crit W.S. (ft) * 1275.00 * Flow Area (sq ft) * 3325.36

* E.G. Slope (ft/ft) *0.000708 * Area (sq ft) * 5445.00

* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00

* Top Width (ft) 781. 66 * Top Width (ft) 781. 66

* Vel Total ( ft/s) * 5.11 * Avg. Vel. ( ft/s) 5.11

* Max Chl Dpth ( ft) 8.01 * Hydr. Depth (ft) 7.64

* Conv. Total. (cfs) *638969.0 * Conv. (cfs) * *638969.0

* Length Wtd. (ft) 50.00 * Wetted Per. (ft) 435.20

* Min Ch El (ft) * 1271.00 * Shear (lb/sq ft) 0.34

* Alpha 1.00 * Stream Power (lb/ft s) * 1. 73

* Fretn Loss (ft) 0.04 * Cum Volume (acre-ft) 68.19

* C & E Loss (ft) * 0.04 * Cum SA (acresl * * 10.22

* Right 08 *

50.00

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.
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.. - - - - - - - - - - - - - .. - .. - -
CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 14

Indian Bend Wash
Existing Conditions

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

INPUT
Description: 14. Levee Toe of Slope
Station Elevation Data num=

Sta Elev Sta Elev

at Entrance to Indian Wash Inlet
27
Sta Elev Sta Elev Sta Elev

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

o
239.348
400.363

106.1.834
1131.463
1375.162

1294.5 17.407
1284 292.44
1272 529.177
12741066.184
12831179.332
12941436.087

1294 53.962
1282 297.662
1271 863.393
12751086.204
12851231.553
1290

129091.388
1280 313.328
1271 918.225
12801092.297
12901270.719

1286 118.368
1275 348.142
12721018.316
12821114.055
1294 1296.83

1285
1274
1273
1283

1294.5

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

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

o .03 o .031436.087 .03

Bank Sta: Left Right
01436.087

Ineffective Flow num=
Sta L Sta R Elev

o 478.696 1290
870.3561436.087 1290

Skew Angle = 29.5

Lengths: Left Channel
115 188

2
Permanent

F
F

Right
263

Coeff Contr.
. 6

Expan .
.8

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* COny. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (Et)

* 1282.78
0.75

* 1282.02
* 1276.69
*0.000808
*30000.00

801.03
6.96

* 11.02
*1055111.0

188.00
* 1271. 00

1. 00
0.34

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)

* Cony. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s) *
* Cum Volume (acre-ft)

Left OB * Channel * Right OB *
0.030

115.00 * 188.00 263.00
* 4307.44
* 7880.50
*30000.00

801.03
6.96

11.00 *
*1055111.0

391.66
0.56
3.87 *

86.10
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- - - - - - - - - - .. .. .. - - - .. - -Indian Bend Wash
Existing Conditions

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

* C & E Loss (Et) 1.47 * Cum SA (acres) 9.69
**************************************************.********************************************

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning:· The energy. loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need Eor additional cross sections.

Note: Multiple critical depths were Eound at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION OUTPUT Profile #PF 2
********.*****************************.**************************************** •• **************

*

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (Et)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (Et/s)
* Max Chl Dpth (Et)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (Et)
* C & E Loss (Et)

* 1279.34
0.48

* 1278.86
* 1274.92
*0.000803
*17000.00

780.43
5.54
7.86

*599774.4
188.00

* 1271.00
1. 00
0.35

* 1.06

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (Et)
* Conv. {cfs)
* Wetted Per. (ft)
* Shear (lb/sq Et)
* Stream Power (lb/Et s) *
* Cum Volume (acre-Et)
* Cum SA (acres)

LeEt OB * Channel * Right OB *
0.030

115.00 188.00 263.00
* 3069.26
* 5380.63
*17000.00

780.43
5.54
7.84

*599774.4
391. 66

0.39
* 2.18

61.98
9.33 *

********.*********************************.*.****************.*********************************

Warning: The velocity head has changed by more than 0.5 Et (0.15 mI. This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 13

INPUT
Description: 13, Narrow Point oE Indian Bend Wash Inlet Channel
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.' - - - - - - - .. .. .. - .. - .. - .. '. -Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

******************************~*************************************************

0 1294 65 1293 154 1291 193 1290 208 1285

220 1280 233 1275 242 1271 280 1271 425 1271

485 1271 530 1271 545 1275 565 1280 583 1285

602 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 602 .03

Bank Sta: Len Right Lengths: Left Channel Right Coeff Contr. Expan.

0 602 130 130 130 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
*****'******************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Fretn Loss (ft)
* C & E Loss (ft)

* 1280.97
3.20

* 1277.78
* 1277.78
*0.007227
*30000.00

330.32
14.35

6.78
*352890.4

130.00
* 1271.00

1. 00
* 0.31

0.68

* Element
* Wt. n-val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft) *
* Stream Power (lb/ft s) *
* Cum Volume (acre-ft)
* Cum SA (acres) *

Left OB * Channel * Right OB *
0.030

130.00 130.00 130.00
* 2091. 22
* 2091.22
*30000.00

330.32
14.35

6.33
*352890.4 *

332.55
2.84 *

40.70
64.58

* 7.24
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed and
assumed values.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.
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.. .. - .. .. - - - .. .. - .. - .. - -Indian Bend Wash
Existing Conditions

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft) * 1277.93 * Element Left OB * Channel * Right OB *

* Vel Head (ft) 2.25 * Wt. n-Val. * 0.030 *

* W.S. Elev (ft) * -1275.68 * Reach Len. (ft) 130.00 130.00 130.00

* Crit W.S. (ft) * 1275.68 * Flow Area (sq ft) * * 1412.43

* E.G. Slope (ft/ft) *0.008089 * Area (sq ft) * 1412.43

* Q Total (cfs) *17000.00 * Flow (cfs) * *17000.00

* Top Width (ft) 316.46 * Top Width ( ft) 316.46

* Vel Total (ft/s) 12.04 * Avg. Vel. (ft/s) 12.04

* Max Chl Dpth (ft) 4.68 * Hydr. Depth (ft) 4.46

* Conv. Total (cfs) *189013.8 * Conv. (cfs) *189013.8

* Length Wtd. ( tt) 130.00 * Wetted Per. (ft) * 318.04 * *

* Min Ch El ( ft) * 1271.00 * Shear (lb/sq ft) * 2.24
* Alpha 1. 00 * Stream Power (lb/ft s) * 26.99 *

* F..rctn Loss (ft) * 0.25 * Cum Volume (acre-ft) 47.32

* C & E Loss (ft) * 0.52 * Cum SA (acres) 6.96
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed and
assumed values.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m) _ This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 12

INPUT
Description: 12, Expanding Indian
Station Elevation Data num=

Sta Elev Sta Elev

Bend Wash Inlet Channel
14
Sta Elev Sta Elev Sta Elev

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

0 1289 18 1285 38 1280 59 1275 70 1272
80 1271 185 1270 225 1266 392 1266 402 1270

415 1275 440 1280 465 1285 490 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*** •• *******************************************
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.. - .. - .. .. - . ' - .. .. ., - .. .. .. ..' .. -Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

0 .03 0 .03 490 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 490 175 175 175 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* Right OB ** E.G. Elev (ft) * 1279.86 * Element Left OB * Channel
* Vel Head (ft) 0.93 * Wt. n-Val. 0.030
* W.S. Elev (ft) * 1278.93 * Reach Len. (ft) 175.00 175.00
* Crit W.S. ( ft) * Flow Area (sq ft) * 3877.73

* E.G. Slope (ft/ft) *0.001162 * Area (sq ft) * 3877.73
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width (ft) 392.11 * Top Width ( ft) 392.11
* Vel Total (ft/s) 7.74 * Avg. Vel. (ft/s) 7.74
* Hax Chl Dpth (ft) 12.93 * Hydr. Depth (ft) 9.89
* Conv. Total (cfs) *880118.1 * Conv. (cfs) *880118.1
* Length Wtd. (ft) 175.00 * Wetted Per. ( ft) * 395.32
* Min Ch El (ft) * 1266.00 * Shear (lb/sq ft) * 0.71
* Alpha 1. 00 * Stream Power (lb/ft s) * 5.50
* Frctn Loss (ft) * 0.15 * Cum Volume (acre-ft) 55.67
* C & E Loss (ft) * 0.13 * Cum SA (acres) 6.17

*
*

175.00

*

*
*
*

********************************************************************************.*.************

CROSS SECTION OUTPUT Profile #PF 2
*******************************************.***************************************************

* E.G. Elev (ft) * 1277.05 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 0.51 * Wt. n-val. 0.030
* W.S. Elev (ft) * 1276.54 * Reach Len. ( ft) 175.00 175.00 175.00
* Crit W.S. ( ft) * Flow Area (sq ft) * 2968.39
* E.G. Slope (ft/ft) *0.000841 * Area (sq ft) * 2968.39
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00
* Top Width ( ft) 370.16 * Top Width ( ft) * * 370.16 * *
* Vel Total (ft/s) * 5.73 * Avg. Vel. ( ft/s) * 5.73 *
* Max Chl Dpth (ft) * 10.54 * Hydr. Depth (ft) * 8.02
* Conv. Total (cfs) *586210.9 * Conv. (cfs) *586210.9
* Length Wtd. (ft) * 175.00 * Wetted Per. (ft) 372.85
* Min Ch El (ft) * 1266.00 * Shear (lb/sq ft) 0.42
* Alpha 1. 00 * Stream Power (lb/ ft s) * 2.39
* Fretn Loss ( ft) * 0.12 * Cum Volume (acre-ft) * 40.78 *
* C & E Loss ( ft) 0.07 * Cum SA (acres) * 5.94 *
***********************************************************************************************

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 11
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- - .. .. - .' - .. .. .. - .. .. .. - -Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

INPUT
Description: 11, Expanding Indian
Station Elevation Data num=

Sta Elev Sta Elev

Bend Wash Inlet Channel
. 18

Sta Elev Sta E1ev Sta E1ev
********************************************************************************

0 1285 18 1280 40 1275 57 1274 75 1273
98 1272 112 1271 121 1270 140 1266 409 1266

422 1270 431 1272 460 1273 560 1274 565 1275
580 1280 600 1284 612 1285

Manning's n Values num= 3
Sta n val Sta n Val Sta n val

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

0 .03 0 .03 612 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 612 335 335 335 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1279.58 * Element Left OB * Channel * Right OB *
* Vel Head (ft) * 0.50 * Wt. n-Val. 0.030 *
* W.S. Elev (ft) * 1279.08 * Reach Len. ( ft) 335.00 335.00 335.00 *
* Crit W.S. ( ft) * Flow Area (sq ft) * 5290.37 * *
* E.G. Slope (ft/ft) *0.000653 * Area (sq ft) * * 5290.37 *
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width (ft) 555.17 * Top Width ( ft) 555.17 *
* Vel Total (ft/s) 5.67 * Avg. Vel. ( ft/s) 5.67
* Max ChI Dpth ( ft) 13 .08 * Hydr. Depth ( ft) * 9.53 * *
* Cony. Total (cfs) *1174060.0 * Cony. (cfs) * *1174060.0
* Length Wtd. (ft) 335.00 * Wetted Per. (ft) 557.82 *
* Min Ch El (ft) * 1266.00 * Shear (lb/sq ftl 0.39 *
* Alpha 1. 00 * Stream Power (lb/ft s) * 2.19
* Fretn Loss ( ft) 0.29 * Cum volume (acre-ft) 37.26
* C & E Loss (ft) * 0.02 * Cum SA (acres) 4.26
***********************************************************************************************

CROSS SECTION OUTPUT Profile #PF 2
************ •• ********* ••• ****************************.*************** ••• **********************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (Et)

* Crit w. S . (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* vel Total (ft/s)

* 1276.87
0.29

* 1276.58

*0.000541
*17000.00

536.66
4.33

* Element
* Wt. n-va1.
* Reach Len. (f t )
* Flow Area (sq ftl
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)

Left OB * Channel * Right OB *
0.030

335.00 335.00 335.00
* 3924.66
* 3924.66
*17000.00

536.66
4.33
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.. - .. .. .. .. .. .. - .. .. .. - .. .... - ..
Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

* Max Chi Dpth (Et) * 10.58 * Hydr. Depth (Et) * 7.31
* Conv. Total (cfs) *730617.4 * Conv. (cEs) * *730617.4
* Length Wtd. (ft) 335.00 * Wetted Per. ( Et) * 538.62
* Min Ch El (Et) * 1266.00 * Shear (lb/sq Et) 0.25
* Alpha *- 1. 00 * Stream Power (lb/ft s) * 1. 07
* Frctn Loss (Et) * 0.26 * Cum Volume (acre-Et) 26.93
* C & E Loss (Et) * 0.02 * Cum SA (acres) * 4.11
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 10

oE East Interceptor Channel
INPUT
Description: 10, Most D.S. X-Section, U.S.
Station Elevation Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1283.7 12 1283 25 1280 48 1275 67 1272
145 1271 205 1270 245 1269 295 1268 355 1269
432 1270 495 1271 557 1271 560 1272 572 1275
591 1280 610 1285 625 1286.6

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 625 .03

Bank Sta: LeEt Right Lengths: Left Channel Right Coeff Contr. Expan.
0 625 0 0 0 .1 .3

CROSS SECTION OUTPUT ProEile #PF 1
***********************************************************************************************

* E.G. E1ev (Et)
* Vel Head (Et)
* W.S. Elev (ft)
* Crit W.S. (Et)
* E.G. Slope (Et/Et)
* Q Total (cEs)
* Top Width (Et)
* Vel Total (Et/s)
* Max Chl Dpth (Et)
* Conv. Total (cEs)

* 1279.26
0.72

* 1278.54
* 1274.91
*0.001201
*30000.00

553.75
6.82

10.54
*865569.4

* Element
* Wt. n-Val.
* Reach Len. (Et)
* Flow Area (sq ft)
* Area (sq Et)
* Flow (cEs)
* Top Width (Et)
* Avg. Vel. (ft/s)
* Hydr. Depth (Et)
* Conv. (cEs)

LeEt OB * Channel * Right DB *
0.030

*
* 4398.49
* 4398.49
*30000.00

553.75
6.82
7.94

*865569.4
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.. .. .. - - - .. .. - - .. .. - -Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* 1268.00
* 1.00

* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres)

*
* *

555.42
9·59
4.05

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

CROSS SECTION OUTPUT Profile #PF 2
**********************.************************************************************************

Left OB * Channel * Right OB *
0.030

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* 1276.59
0.47

* 1276.12
* 1273.38
*0.001202
*17000.00

533.37
5.52
8.12

*490272.7

*
* 1268.00

1. 00

* Element
* Wt. n-Val.
* Reach Len. ( ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* TOp Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres)

*

*

*
* 3079.67
* 3079.67
*17000.00 *

533.37
5.52
5.77

*490272.7
534.46

0.43
2.39

*

*

*

*

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

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

SUMMARY OF MANNING'S N VALUES

River:Indian Bend Wash
*****************************************************************

Reach River Sta. * nl n2 n3 *
*****************************************************************

*Indian Bend Road* 17 * .03* .03* .03*
*Indian Bend Road* 16.75 * .03* .03* .03*
*Indian Bend Road* 16.5 .018* .03* .03*
*Indian Bend Road* 15 .03* .03* .03*
*Indian Bend Road* 14 .03* .03* .03*
*Indian Bend Road* 13 .03* .03* .03*
*Indian Bend Road* 12 .03* .03* .03*
*Indian Bend Road* 11 .03* .03* .03*
*Indian Bend Road* 10 .03* .03* .03*
*****************************************************************

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

SUMMARY OF REACH LENGTHS
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River; Indian Bend Wash

Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

******************************~*********************** ***********

* Reach River Sta, Left * Channel * Right *
*****************************************************************

*Indian Bend Road* 17 470* 430* 315*
*Indian Bend Road* 16,75 550* 30* 120*
*Indian Bend Road* 16,5 105* 105* 105*
*Indian Bend Road* 15 50* 50* 50*
*Indian Bend Road* 14 * 115* 188* 263*
*Indian Bend Road* 13 130* 130* 130*
*Indian Bend Road* 12 175* 175* 175*
*Indian Bend Road* 11 335* 335* 335*
*Indian Bend Road* 10 0* 0* 0*
*****************************************************************

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

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River; Indian Bend Wash

*******************************.***********************

Reach River Sta, * Contr, * Expan.
************************************************.******

*Indian Bend Road*
*Indian Bend Road*
*Indian Bend Road*
*Indian Bend Road*
*Indian Bend Road*
*Indian Bend Road*
*Indian Bend Road*
*Indian Bend Road*
*Indian Bend Road*

17
16.75
16,5
15
14
13
12
11
10

,1*
,1*
.6*
.6*
,6*
.1 *
.1 *
.1*
,1 *

.3*
,3*
.8*
,8*
,8*
,3*
,3 *
,3 *
,3*

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

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

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan ; Exst Plan

River; Indian Bend Wash Reach; Indian Bend Road RS; 17 Profile; PF 1
warning;Divided flow computed for this cross-section.
Warning;The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0,7 or greater than 1,4,

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River; Indian Bend Wash Reach; Indian Bend Road RS; 17 Profile; PF 2

Warning;Divided flow computed for this cross-section.
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• .. .., .. .... .. .. .... .. .. ..
Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Wash Reach: Indian Bend Road RS: 16.75 Profile: PF 1
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.75 Profile: PF 2

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.5 Profile: PF 1

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Wash Reach: Indian Bend Road RS: 16.5 Profile: PF 2
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross s~ctions.

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Warning:There is no flow in the channel. Check that the channel stations are correctly coded. To force flow into the
channel, a levee or ineffective flow may have to be added or the Manning'S n of the overbank could be increased.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Wash Reach: Indian Bend Road RS: 15 Profile: PF 1
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.

Page 20 of21



• .... .. .... .. .. .... .. .. ..
Indian Bend Wash
Existing Conditions

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

River: Indian Bend Wash Reach: Indian Bend Road RS: 15 Profile: PF 2
Note: Multiple critical depths were found at this location. The critical depth with the lowes~, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 14 Profile: PF 1

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 14 Profile: PF 2

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend wash Reach: Indian Bend Road RS: 13 Profile: PF 1

Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water
surface that had the least amount of error between computed and assumed values.

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: Indian Bend Wash Reach: Indian Bend Road RS: 13 Profile: PF 2
Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water

surface that had the least amount of error between computed and assumed values.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided.by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: Indian Bend Wash Reach: Indian Bend Road RS: 11 Profile: PF 2
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
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Indian Bend Wash @ Indian Bend Road
Geom: Proposed (10x30'x10' CBC as Culvert)

Plan: CBC 10-30'x1 0' Plan 6/18/2004
Flow: Design Flow and 100-Year Flow
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Geom: Proposed (10x30'xl0' CBC as Culvert) Flow: Design Flow and l00-Year Flow
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Indian Bend Wash @ Indian Bend Road Plan: CBC 10-30'xI0' Plan 611812004 Indian Bend Wash @ Indian Bend Road Plan: CBC lD-30'xl0' Plan 611812004
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Geom: Proposed (10x30'xl0' CBC as Culvert) Flow: Design Flow and loo-Year Flow

RS = 15 Upstream Face of Upstream Face of Concrete Box Culvert
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Indian Bend Wash @ Indian Bend Road Plan: CBC 10-30'xl0' Plan 611812004 Indian Bend Wash @ Indian Bend Road Plan: CBC lo-30'xl0' Plan 611812004

Geom: Proposed (10x30'xl0' CSC as Culvert) Flow: Design Flow and 100-Year Flow

RS = 14.25 Culv 10-30'x8' box culverts
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Geom: Proposed (10x30'xl0' CSC as CUlvert) Flow: Design Flow and loo-Year Flow

RS = 14.25 Culv 10-30'x8' box culverts
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Geom: Proposed (lOx30'xl0' CBC as Culvert) Flow: Design Flow and 100-Year Flow
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Geom: Proposed (1 Ox30'x1 0' CBC as Culvert) Flow: Design Flow and lOO-Year Flow
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Geom: Proposed (6x42'xl0'-4" Conarch as Culvert) Flow: Design Flow and 100-Year Flow

RS = 17 Most U.S. X-Section, D.S. of East Channel

Geom: Proposed (6x42'xl0'-4" Conarch as CUlvert) Flow: Design Flow and lOO-Year Flow
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Geom: Proposed (8x42'x10'-4" Conarch as Culvert) Flow: Design Flow and 100-Year Flow

RS = 15 Upstream Face of ConArch

1285

1290

1275

1280

1295

g
c
o

~
Ql

iii

..

Ground..
•

Legend

EG PF 1

Ineff

•Bank Sta

WSPF2

WS PF 1

._-------....---------
EG PF2

,, ,

,
, ,

.J.

I ... J.

, ,

,,'

3000

, I

, ,

1 :-r
, , '

: ,":"l
--* i

, I,,.,

, ,

'"

, , ,
-!"

::": ••jl,:", , ,, , ,
····f "'i "~r'-" ·· ......-··1 'I

: ; -·f .:,,
r t 1 !-:

1- ~ .. ~
I

I
I

2500

,
, ,

, I

"I'-r-" ..,,

, I '

I i I I
. '1" .

I
)

2000

'-f- I -j-"1

I tit

.. I. I.. .~. ..1
I I I I

I I I I
l--"r ....,. "f

1500

i._I.;:I'
: I 1. :, ,

r'·

,
,

"1',

I ,

_' I
, I
, ,

"'1, ,
...I, ,, ,

+-"1"'--1

I t I

,

1 ..1••

,,'

500

, I,

1_1«--<--03-----'0)1
I 0

1

1 I

,8

;; I :.
I I I I

, ~ -1_. \.
I ,

I 'i ~
.!. 'I

..!,

......!..,,
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Geom: Proposed (8x42'x10'-4" Conarch as Culvert) Flow: Design Flow and 100-Year Flow

RS = 14.25 Culv
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Indian Bend Wash @ Indian Bend Road Plan: Conarch 8-42'x10'-4" Plan 6/1812004 Indian Bend Wash @ Indian Bend Road Plan: Conarch 8-42'x10'-4" Plan 6118/2004

Geom: Proposed (8x42'x10'-4" Conarch as Culvert) Flow: Design Flow and 100-Year Flow

RS = 13.5 Downstream Face 01 ConArch

Geom: Proposed (8x42'x10'-4" Conarch as Culvert) Flow: Design Flow and 100-Year Flow

RS = 13 Narrow Point Wash Inlet Channel
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Indian Bend Wash @ Indian Bend Road Plan: Conarch 8-42'xl 0'-4" Plan 611812004 Indian Bend Wash @ Indian Bend Road Plan: Conarch 8-42'xl0'-4" Plan 611812004

Geom: Proposed (8x42'xl0'-4" Conarch as Culvert) Flow: Design Flow and 100-Year Flow

RS: 12 Expanding Indian Bend Wash Inlet Channel

Geom: Proposed (8x42'xl0'-4" Conarch as Culvert) Flow: Design Flow and 100-Year Flow

RS: 11 Expanding Indian Bend Wash Inlet Channel
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Indian Bend Wash @ Indian Bend Road Plan: Conarch 8-42'xl0'-4" Plan 6/18/2004

Geom: Proposed (8x42'xl0'-4" Conarch as Culvert) Flow: Design Flow and 100-Year Flow

RS = 10 Most D.S. X-Section, U.S. of East Interceptor Channel
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Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and 100-Year Flow
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Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004 Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004

Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and 100-Year Flow

RS =17 Most U.S. X-Section, D.S. of East Channel

Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and l00-Year Flow

RS = 16.75 Flow Split by Golf Course Mounds
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Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004 Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004

Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and 100-Year Flow

RS = 16.5 Controlling Section U.S. of Existing Drop Structure
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Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and 100-Year Flow

RS = 15 Upstream Face of Upstream Face of Bridge
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Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004 Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004

Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and 100-Year Flow

RS: 14.25 BR 3 Span Bridge (Spans: 124.5 feet)
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Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and l00-Year Flow

RS: 14.25 SR 3 Span Bridge (Spans = 124.5 feet)
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Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004 Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004

Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and 1DO-Year Flow

AS = 13.5 Downstream Face Downstream Face of Bridge

Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and lOO-Year Flow

AS = 13 Narrow Point of Indian Bend Wash Inlet Channel
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Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/18/2004 Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004

Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and 100-Year Flow

RS = 12 Expanding Indian Bend Wash Inlet Channel, Reconstruct Lt Bank

Geom: Proposed (3 Span Bridge. 124.5' spans) Flow: Design Flow and 100-Year Flow

RS = 11 Expanding Indian Bend Wash Inlet Channel
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Indian Bend Wash @ Indian Bend Road Plan: 3-Span Bridge 124.5' Spans 6/1812004

Geom: Proposed (3 Span Bridge, 124.5' spans) Flow: Design Flow and 100-Year Flow

RS = 10 Most D.S. X-Section, U.s. of East Interceptor 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,,)(2) Proposed Box Culvert (10-30'x10' )1 3
) Proposed Bridge (3-124.5' Span)(")

Cross- Existing Proposed WSE 6h(1) Proposed Proposed WSE 6h(1) Proposed Proposed WSE 6h(1) Proposed
Section EGL EGL EGL

(msl) (msl) (It) (It) (msl) (ft) (It) (msl) (ft) (ft)

Most Downstream X-Section. U.S. of East
1278.54 1278.54 0.00 1279.26 1278.54 0.00 1279.26 1278.54 0.00 1279.26

10 Interceptor Channel
11 Expandino Indian Bend Wash Inlet Channel 1279.08 1279.08 0.00 1279.58 1279.08 0.00 1279.58 1279.08 0.00 1279.58
12 ExpandinQ Indian Bend Wash Inlet Channel 1278.93 1279.08 0.15 1279.76 1279.01 0.08 1279.81 1279.01 0.08 1279.81

Narrow Point of Indian Bend Wash Inlet
1277.78 1278.42 0.64 1280.32 1278.24 0.46 1280.48 1278.24 0.46 1280.48

13 Channel

- Leveee Toe of Slope @ Entrance to Indian
Bend Wash Inlet Channel or Downstream Face 1282.02 1279.30 -2.72 1280.79 1278.92 -3.10 1281.06 1278.92 -3.10 1281.06

14/13.5 of Structure
Indian Bend Road Toe of Slope or Upstream

1282.27 1281.75 -0.52 1282.90 1282.14 -0.13 1283.35 1280.40 -1.87 1282.14
15 Face of Structure

16.5 ControllinQ Section U.S. of Drop Structure 1285.86 1286.76 0.90 1288.58 1286.17 0.31 1287.74 1286.17 0.31 1287.74
16.75 Flow Split by Golf Course Mounds 1288.10 1289.53 1.43 1289.71 1287.89 -0.21 1288.22 1287.89 -0.21 1288.22

17 Most Upstream X-Section. D.S. of East Channel 1288.92 1289.69 0.77 1289.94 1288.35 -0.57 1288.74 1288.35 -0.57 1288.74

Notes: (1) 6h is 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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Table 4.2

Water Surface Elevations
Existing versus Proposed Conditions for 100-Year Flow

Q=17,OOO cfs

River Description of Cross-Section Existing Proposed Conarch (8-42'x10'-4,,)(2) Proposed Box Culvert (10-30'x10' )13
) Proposed Bridge (3-124.5' Span)l')

Cross- Existing Proposed WSE nh(l) Proposed Proposed WSE nh(l) Proposed Proposed WSE nh(1 ) Proposed
Section EGL EGL EGL

(msl) (msl) (ft) (ft) (msl) (ttl (ttl (msl) (ft) (ft)

Most Downstream X-Section, U.S. of East
1276.12 1276.12 0.00 1276.59 1276.12 0.00 1276.59 1276.12 0.00 1276.59

10 Interceptor Channel
11 Expanding Indian Bend Wash Inlet Channel 1276.58 1276.58 0.00 1276.87 1276.58 0.00 1276.87 1276.58 0.00 1276.87
12 Expandina Indian Bend Wash Inlet Channel 1276.54 1276.62 0.08 1276.99 1276.58 0.04 1277.02 1276.58 0.04 1277.02

Narrow Point of Indian Bend Wash Inlet
1275.68 1276.10 0.42 1277.45 1275.99 0.31 1277.57 1275.99 0.31 1277.57

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 Slope or Upstream

1279.01 1278.14 -0.87 1279.04 1278.77 -0.24 1279.62 1278.07 -0.94 1279.10
15 Face of Structure

16.5 Controlling Section U.S. of Drop Structure 1282.03 1285.13 3.10 1286.83 1284.89 2.86 1286.30 1284.89 2.86 1286.30
16.75 Flow Split bv Golf Course Mounds 1286.77 1287.84 1.07 1287.95 1286.59 -0.18 1286.79 1286.59 -0.18 1286.79

17 Most Upstream X-Section, D.S. of East Channel 1287.51 1288.00 0.49 1288.14 1286.99 -0.52 1287.23 1286.99 -0.52 1287.23

Notes: (1) nh is 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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Table 1

Indian Bend Wash
New 10-30'x1 0' Concrete Box Culvert

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

HEC-RAS Plan: CBC 10-30x1 0 River: Indian Bend Wash Reach: Indian Bend Road
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Fraude #

Chi
(cfs) (ft) (ft) (ft) (ft) (fVft) (fVs) (sq ft) (ft)

Indian Bend Road 17 PF 1 30000 1282 1288.35 1285.96 1288.74 0.001206 5.03 5958.68 1487.92 0.4
Indian Bend Road 17 PF 2 17000 1282 1286.99 1285.05 1287.23 0.001066 3.9 4361.7 1437.17 0.35

Indian Bend Road 16.75 PF 1 30000 1281 1287.89 1285.31 1288.22 0.001119 4.59 6531.22 1631.63 0.38
Indian Bend Road 16.75 PF 2 17000 1281 1286.59 1284.31 1286.79 0.000906 3.57 4758.43 1425.98 0.33

Indian Bend Road 16.5 PF 1 30000 1283 1286.17 1286.17 1287.74 0.003235 5.62 3675.28 946.83 0.59
Indian Bend Road 16.5 PF 2 17000 1283 1284.89 1284.89 1286.3 0.002602 3.62 2319.55 869.65 0.49

15 Upstream
Indian Bend Road Face of CBC PF 1 30000 1271.5 1282.14 1278.09 1283.35 0.001382 8.84 3392.87 989.01 0.48

15 Upstream
. Indian Bend Road Face of CBC PF 2 17000 1271.5 1278.77 1276.05 1279.62 0.001603 7.37 2308.06 896.41 0.49

Indian Bend Road 14.25 Culvert

13.5 Downstream
Indian Bend Road Face of CBC PF 1 30000 1271 1278.92 1277.47 1281.06 0.003569 11.75 2552.72 385.49 0.74

13.5 Downstream
Indian Bend Road Face of eBC PF 2 17000 1271 1276.92 1275.42 1278.15 0.003018 8.9 1909.1 373.52 0.64

Indian Bend Road 13 PF 1 30000 1271 1278.24 1280.48 0.00463 12.02 2495.07 367.88 0.81
Indian Bend Road 13 PF 2 17000 1271 1275.99 1277.57 0.005211 10.1 1683.45 353.02 0.81

Indian Bend Road 12 PF 1 30000 1266 1279.01 1279.81 0.001004 7.17 4182.16 424.87 0.4
Indian Bend Road 12 PF 2 17000 1266 1276.58 1277.02 0.000749 5.35 3177.52 402.52 0.34

Indian Bend Road 11 PF 1 30000 1266 1279.08 1279.58 0.000653 5.67 5290.37 555.17 0.32
Indian Bend Road 11 PF 2 17000 1266 1276.58 1276.87 0.000541 4.33 3924.66 536.66 0.28

Indian Bend Road 10 PF 1 30000 1268 1278.54 1274.91 1279.26 0.001201 6.82 4398.49 553.75 0.43
Indian Bend Road 1U PF 2 17000 1268 1276.12 1273.37 1276.59 0.001202 5.52 3079.74 533.37 0.4

Page 1 of 2
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Table 2

Indian Bend Wash
New 10-30'x1 0' CBC

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

HEC-RAS Plan: CBC 10-30x1 0 River: Indian Bend Wash Reach: Indian Bend Road
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

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

Indian Bend Road 17 PF 1 1288.74 1288.35 0.39 0.5 0.02 30000 1487.92
Indian Bend Road 17 PF 2 1287.23 1286.99 0.24 0.42 0.01 17000 1437.17

Indian Bend Road 16.75 PF 1 1288.22 1287.89 0.33 0.36 0.12 30000 1631.63
Indian Bend Road 16.75 PF 2 1286.79 1286.59 0.2 0.37 0.12 17000 1425.98

Indian Bend Road 16.5 PF 1 1287.74 1286.17 1.57 0.21 0.28 17092.97 12907.03 946.83
Indian Bend Road 16.5 PF 2 1286.3 1284.89 1.41 0.21 0.45 13002.65 3997.35 869.65

15 Upstream
Indian Bend Road Face of CBC PF 1 1283.35 1282.14 1.21 30000 989.01

15 Upstream
Indian Bend Road Face of CBC PF 2 1279.62 1278.77 0.84 17000 896.41

Indian Bend Road 14.25 Culvert

13.5 Downstream
Indian Bend Road Face of CBC PF 1 1281.06 1278.92 2.14 0.57 0.01 30000 385.49

13.5 Downstream
Indian Bend Road Face of CBC PF 2 1278.15 1276.92 1.23 0.55 0.04 17000 373.52

Indian Bend Road 13 PF 1 1280.48 1278.24 2.24 0.24 0.43 30000 367.88
Indian Bend Road 13 PF 2 1277.57 1275.99 1.58 0.2 0.34 17000 353.02

Indian Bend Road 12 PF 1 1279.81 1279.01 0.8 0.14 0.09 30000 424.87
Indian Bend Road 12 PF 2 1277.02 1276.58 0.44 0.11 0.05 17000 402.52

Indian Bend Road 11 PF 1 1279.58 1279.08 0.5 0.29 0.02 30000 555.17
Indian Bend Road 11 PF 2 1276.87 1276.58 0.29 0.26 0.02 17000 536.66

Indian Bend Road 10 PF 1 1279.26 1278.54 0.72 30000 553.75
Indian Bend Road 10 PF 2 1276.59 1276.12 0.47 17000 533.37

Page 2 of 2
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New 10-30'xlO' Concrete Box Culvert

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

HEC-RAS Version 3.1.1 May 2003
U.S. Army Corp of Engineers

Hydrologic Engineering Center
009 Second Street, Suite D

Davis, California 95616-4687
(916) 756-1104
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********************************************************************************

PROJECT DATA
Project Title: Indian Bend Wash @ Indian Bend Road
Project File IBWexst.prj
Run Date and Time: 6/18/2004 10:05:38 AM

Project in English units

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

PLAN DATA

Plan Title: CBC 10-30'x10' Plan
Plan File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.p04

Geometry Ti tIe: Proposed (10x30' xlO' CBC as CuIvert).
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.g16

Flow Title
Flow File

Design Flow and 100-Year Flow
p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.f04

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

9
1
o

Mulitple Openings
Inline Structures
Lateral Structures

o
o
o

Computational Information
Water surface calculation tolerance 0.01
Critical depth calculaton tolerance 0.01
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- ... - - - .. .. - - - - - .. - - - -
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

Indian Bend Wash
New 10-30'x10' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

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

FLOW DATA

Flow Title: Design Flow and 100-Year Flow
Flow File p:\City_of_Scottsda1e\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.f04

Flow Data (cfs)
*****************************************************************************

* River Reach RS
* Indian Bend WashIndian Bend Road17

PF 1
30000

PF 2 *
17000 *

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

Boundary Conditions
********************************************************************************************************

* River Reach Profile Upstream Downstream
********************************************************************************************************

* Indian Bend WashIndian Bend RoadPF 1 Normal S = 0.0012 *
********************************************************************************************************

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

GEOMETRY DATA

Geometry Title: Proposed (10x30'xlO' CBC as Culvert)
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.g16

CROSS SECTION

RIVER:
REACH:

Indian Bend Wash
Indian Bend Road RS: 17

INPUT
Description: Most
Station Elevation

Sta Elev

U.S. X-Section,
Data num=

Sta Elev

D.S. of
31
Sta

East Channel

Elev Sta Elev Sta Elev
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- - - - - - - - - - - - .. .. ,- - -Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

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

0 1290 25 1285 40 1282 388 1282 410 1284
490 1285 510 1285 608 1284 730 1284 755 1284
810 1284 832 1285 870 1285 898 1282 1090 1282

1118 1284 1138 1285 1180 1287 1218 1290 1240 1290
1245 1291 1270 1291 1278 1290 1305 1290 1385 1289
1435 1286 1486 1286 1575 1286 1650 1285 1685 1285
1700 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 1700 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 1700 470 430 315 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

1245 1700 1292 F

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev ( tt) * 1288.74 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 0.39 * Wt. n-Val. 0.030
* W.S. Elev (tt) * 1288.35 * Reach Len. (tt) 470.00 430.00 315.00
* Crit W.S. (ft) * 1285.96 * Flow Area (sq ft) * 5958.68
* E.G. Slope (ft/ft) *0.001206 * Area (sq ft) * 6680.35
* Q Total (cEs) *30000.00 * Flow (cEs) *30000.00
* Top Width ( Et) * 1487.92 * Top Width (Et) * 1487.92
* Vel Total (ft/s) 5.03 * Avg. vel. ( ft/s) 5.03
* Max ChI Dpth (Et) 6.35 * Hydr. Depth (Et) 5.01
* Conv. Total (cfs) *863877.3 * Conv. (cfs) *863877.3
* Length Wtd. (Et) * 430.00 * Wetted Per. ( ft) * 1189.89
* Min Ch EI (Et) * 1282.00 * Shear (lb/sq Et) * 0.38
* Alpha 1. 00 * Stream Power (lb/ft s) * 1. 90
* Frctn Loss (Et) 0.50 * Cum Volume (acre-Et) 11.59 * 170.86
* C & E Loss ( ft) * 0.02 * Cum SA (acres) * 1.12 28.46 *
********************0***************************************************************************

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft)
* vel Head (ft)
* W.S. E1ev (ft)

* 1287.23
0.24

* 1286.99

* Element
* Wt. n-Val.
* Reach Len. (Et)

Left OB * Channel * Right OB *
0.030

470.00 430.00 315.00
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- - - - .. .. - - - - - ... - -Indian Bend Wash
New 10-30'xlO' Concrete Box Culvert

Design Discharge =30,000 cfs
lOO-Year Discharge = 17,000 cfs

* Crit W.S. (ft) * 1285.05 * Flow Area (sq ft) * 4361. 70
* E.G. Slope (ft/ft) *0.001066 * Area (sq ft) * 4695.54
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00 *
* Top Width ( ft) * 1437.17 * Top Width (ft) * 1437.17 *
* Vel Total (ft/s) 3.90 * Avg. Vel. (ft/s) 3.90 * *
* Max Chl Dpth ( ft) * 4.99 * Hydr. Depth ( ft) 3.74
* Conv. Total (cfs) *520705.0 * Conv. (cfs) *520705.0
* Length Wtd. (ft) * 430.00 * Wetted Per. ( ft) * * 1165.64 *
* Min Ch El (ft) * 1282.00 * Shear (lb/sq ft) 0.25
* Alpha 1.00 * Stream Power (lb/ft s) * 0.97
* Frctn Loss (ft) 0.42 * Cum volume (acre-ft) 10.21 120.83
* C & E Loss (ft) 0.01 * Cum SA (acres) 1. 04 26.47
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 16.75

INPUT
Description: Flow
Station Elevation

Sta Elev

Split by Golf Course Mounds
Data num= 50

Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1290 35 1285 50 1281 482 1281 500 1283
520 1284 525 1285 575 1289 590 1290 630 1290
670 1290 700 1291 732 1290 775 1285 805 1284
870 1283 925 1283 1015 1285 1025 1286 1050 1286.6

1065 1286 1080 1285 1110 1282 1220 1282 1265 1283
1300 1284 1400 1284 1490 1285 1530 128.7 1580 1287
1610 1287 1635 1290 1675 1295 1720 1292 1770 1291.7
1818 1291 1822 1290 1852 1291 1878 1291 1892 1290
1930 1286 1962 1286 1995 1287 2005 1288 2020 1288
2045 1287 2075 1286 2105 1285 2140 1285 2155 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 2155 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 2155 627 30 120 .1 .3

Ineffective Flow num= 1
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- - 1- - - - .. - ,- - - -
Sta L

1675
Sta R

2155
Elev
1296

Permanent
F

Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

CROSS SECTION OUTPUT Profile #PF 1
***************************.********************************************************************

* E.G. Elev (ft) * 1288.22 * Element Left OB * Channel * Right OB *
* Vel Head ( ft) 0.33 * Wt. n-Val. * 0.030
* W.S. Elev (ft) * 1287.89 * Reach Len. (ft) * 627.00 30.00 120.00
* Crit W.S. (ft) * 1285.31 * Flow Area (sq ft) * 6531.22 *
* E.G. Slope (ft/ft) *0.001119 * Area (sq ft) * 6896.06
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width (ft) * 1631.63 * Top Width (ft) * * 1631.63
* Vel Total ( ft/s) 4.59 * Avg. Vel. ( ft/s) 4.59
* Max ChI Dpth (Et) 6.89 * Hydr. Depth (ft) 4.62
* Cony. Total (cfs) *896623.5 * Conv. (cfs) *896623.5
* Length Wtd. (ft) 200.08 * Wetted Per. ( ft) * 1415.41
* Min Ch E1 ( ft) * 1281.00 * Shear (lb/sq ft) 0.32
* Alpha 1. 00 * Stream Power (lb/ft s) * 1. 48
* Frctn Loss ( ft) 0.36 * Cum Volume (acre-ft) 11.59 103.85
* C & E Loss ( ft) 0.12 * Cum SA (acres) 1.12 * 13 .06
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft) * 1286.79 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 0.20 * Wt. n-Val. 0.030
* W.S. Elev (ft) * 1286.59 * Reach Len. ( ft) 627.00 30.00 120.00
* Crit W.S. (ft) * 1284.31 * Flow Area (sq ft) * 4758.43
* E.G. Slope (ft/ft) *0.000906 * Area (sq ft) * * 4882.55
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00
* Top Width ( ft) * 1425.98 * Top Width ( ft) * 1425.98
* Vel Total (ft/s) 3.57 * Avg. Vel. ( ft/s) * * 3.57
* Max ChI Dpth ( ft) 5.59 * Hydr. Depth ( ft) 3.71
* Cony. Total (cfs) *564836.8 * Conv. (cfs) *564836.8
* Length Wtd. (ft) 258.31 * Wetted Per. ( ft) * 1282.59
* Min Ch El (ft) * 1281. 00 * Shear (lb/sq ft) * * 0.21 *
* Alpha 1. 00 * Stream Power (lb/ft s) * 0.75
* Frctn Loss ( ft) 0.37 * Cum Volume (acre-ft) 10.21 73.56
* C & E Loss (ft) 0.12 * Cum SA (acres) 1. 04 12.33
***********************************************************************************************
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- - - - - - - - - - - .. - - -Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road

INPUT
Description: Controlling
Station Elevation Data

Sta Elev Sta

RS: 16.5

Section u.S. of Existing Drop Structure
num= 25

Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

400 1292 400 1271.5 469 1271.5 504 1283 509 1283
525 1285 559 1290 578 1291 592 1291 605 1290
631 1291 660 1291 666 1290 694 1286 706 1285
728 1284 745 1283 750 1283 1009 1283 1045 1283

1365 1283 1419 1284 1458 1i85 1624 1289 1690 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

400 .03 559 .03 1690 .018

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
559 1690 105 105 105 .6 . 8

Ineffective Flow num= 3
Sta L Sta R Elev Permanent

400 400 1292 F
907 1009 1286 F

1400 1400 1292 F

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)

* 1287.74
1. 57

* 1286.17
* 1286.17
*0.003235
*30000.00

946.83

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)

Left OB * Channel * Right OB *
0.030 0.030

105.00 105.00 105.00
* 1379.97 * 2295.31
* 1379.97 * 2295.31
*17092.97 *12907.03

132.97 813.86
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- - - - - .. - - - - - - - - .. - - - -Indian Bend Wash
New 10-30'xlO' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* vel Total (ft/s) 8.16 * Avg. Vel. (ft/s) 12.39 5.62 *
* Max Chl Dpth ( ft) * 14.67 * Hydr. Depth ( ft) 10.38 * 2.82
* Conv. Total (cfs) *527416.4 * Conv. (cfs) *300503.8 *226912.6
* Length Wtd. (ft) 105.00 * Wetted Per. ( ft) 149.70 * 814.00
* Min Ch El (ft) * 1283.00 * Shear (lb/sq ft) 1. 86 0.57 *
* Alpha * 1. 52 * Stream Power (lb/ft s) * 23.06 3.20 * *
* Frctn Loss (ft) * 0.21 * Cum Volume (acre-ft) 1. 66 100.68 *
* C & E Loss (ft) * 0.28' * Cum SA (acres) * 0.16 * 12.22 *
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft) * 1286.30 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 1. 41 * Wt. n-Val. 0.030 0.030 * *
* W.S. Elev ( ft) * 1284.89 * Reach Len. (ft) 105.00 105.00 * 105.00
* Crit W.S. ( ft) * 1284.89 * Flow Area (sq ft) * 1215.47 * 1104.08
* E.G. Slope ( ft/ft) *0.002602 * Area (sq ft) * 1215.47 * 1297.21
* Q Total (cfs) *17000.00 * Flow (cfs) *13002.65 * 3997.35
* Top Width ( ft) 869.65 * Top Width (ft) 124.15 * 745.50
* Vel Total (ft/s) * 7.33 * Avg. Vel. ( ft/s) 10.70 * 3.62
* Max Chl Dpth (ft) 13.39 * Hydr. Depth (ft) * 9.79 * 1.72
* Conv. Total (cfs) *333287.2 * Conv. (cfs) *254918.6 * 78368.6
* Length Wtd. ( ft) 105.00 * Wetted Per. (ft) 139.50 643.57
* Min Ch El ( ft) * 1283.00 * Shear (lb/sq ft) 1.42 * 0.28
* Alpha * 1. 69 * Stream Power (lb/ft s) * 15.14 * 1. 01 *
* Frctn Loss (ft) 0.21 * Cum Volume (acre-ft) 1. 46 * 71.43
* C & E Loss (ft) 0.45 * Cum SA (acres) 0.15 11.59
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
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- - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'xlO' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 15

INPUT
Description: Upstream Face of Concrete Box

Culvert
1286
50
1285
130
1284
280
1283
338
1282
345
1280

365
1275
375
1274
465
1272
660
1271
880
1271
910
1272

1100
1272
1186
1273
1232
1274
1235
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********************************************************************************

-85 1290 -10 1286 50 1285 130 1284 280 1283
338 1282 345 1280 365 1275 375 1274 465 1272
660 1271.5 880 1271.5 910 1272 1100 1272 1186 1273

1232 1274 1235 1275 1250 1280 1268 1281 1358 1283
1410 1284 1472 1285 1520 1286 1578 1287 1610 1290

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

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

-85 .03 -85 .03 1610 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-85 1610 90 90 90 .6 .8

Ineffective Flow nurn= 2
Sta L Sta R Elev Permanent

-85 646.5 1290 F
969 1610 1290 F

CROSS SECTION OUTPUT Profile #PF 1
***************** •••••••••••••• * •••• * •••• * ••••••••••• *.*** •• * •• * ••••••••• ***.*** •••• *******.***

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)

* 1283.35
* 1.21
* 1282.14
* 1278.09
*0.001382
*30000.00

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq f t)
* Flow (cEs)

Left OB * Channel * Right OB *
* 0.030 *

90.00 90.00 90.00
* * 3392.87 *

* 8979.28
*30000.00
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'x10' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* Top Width (ft) 989.01 * Top Width ( ft) 989.01 *
* Vel Total (ft/s) 8.84 * Avg. Vel. (ft/s) * 8.84 *
* Max Chl Dpth (ft) 10·.64 * Hydr. Depth ( ft) * 10.52
* Conv. Total (cfs) *806856.0 * Conv. (cfs) *806856.0
* Length Wtd. (ft) 90.00 * Wetted Per. ( ft) 322.50 *

* Min Ch El (ft) * 1271.50 * Shear (lb/sq ft) 0.91
* Alpha 1. 00 * Stream Power (lb/ft s) * 8.03 *

* Frctn Loss (ft) * Cum Volume (acre-ft) 87.09 *
* C & E Loss ( ft) * Cum SA (acres) * * 10.05 * *
*******************.***************************************************************************

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #PF 2
***$*******************************************************************************************

* E.G. Elev ( ft) * 1279.62 * Element Left OB * Channel * Right OB *
* Vel Head ( ft) 0.84 * Wt. n-Val. 0.030
* W.S. Elev (ft) * 1278.77 * Reach Len. (ft) 90.00 90.00 90.00
* Crit W.S. ( ft) * 1276.05 * Flow Area (sq ft) * * 2308.06 *

* E.G. Slope (ft/ft) *0.001603 * Area (sq ft) * * 5873.38
* Q Total (cfs) *17000.00 * Flow (cfs) * *17000.00
* Top Width (ft) 896.41 * Top Width (ft) 896.41
* Vel Total (ft/s) 7.37 * Avg. Vel. ( ft/s) 7.37 *
* Max Chl Dpth (ft) 7.27 * Hydr. Depth ( ft) 7.16 *
* Conv. Total (cfs) *424548.7 * Conv. (cfs) *424548.7 *
* Length Wtd. (ft) * 90.00 * Wetted Per. (ft) * 322.50
* Min Ch El (ft) * 1271.50 * Shear (lb/sq ft) 0.72
* Alpha * 1. 00 * Stream Power (lb/ft s) * 5.28
* Frctn Loss (ft) * Cum Volume (acre-ft) * * 62.79 *
* C & E Loss (ft) * Cum SA (acres) 9.61 *
***********************************************************************************************

Note:

CULVERT

Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

RIVER: Indian Bend Wash
REACH: Indian Bend Road

INPUT
Description: 10-30'x8'
Distance from Upstream
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

RS: 14.25

box culverts
XS 1

78
2.6

Coordinates
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- - - - - - - - - - - - - - - - - - -
num= 2
Sta Hi Cord Lo Cord

Indian Bend Wash
New 10-30'x10' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

Sta Hi Cord Lo Cord
*********.********** ••• ********,*****************

-85 1284 1610 1284

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
25
Sta Elev Sta Elev Sta Elev

***********************.*****************.*****.********* •• *********************

-85 1290 -10 1286 50 1285 130 1284 280 1283
338 1282 345 1280 365 1275 375 1274 465 1272
660 1271.5 880 1271.5 910 1272 1100 1272 1186 1273

1232 1274 1235 1275 1250 1280 1268 1281 1358 1283
1410 1284 1472 1285 1520 1286 1578 1287 1610 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*.**.~******.*******************.******.**.*****

-85 .03 -85 .03 1610 .03

Bank Sta: Left Right Coeff Contr. Expan.
-85 1610 .6 .8

Ineffective Flow num= 2
Sta L Sta R E1ev Permanent

-85 646.5 1290 F
969 1610 1290 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

***********************************************.

552 1284 1010 1284

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
*****.*************.********************************************

552 1291 612 1271 950 1271 1010 1291

Manning's n Values num= 3
Sta n Val Sta n Val Sta n val

••••••••••••• *** •• ***.******** •• * ••• ** ••• * •••• **
552 .03 552 .03 1010 .03

Bank Sta: Left Right Coeff Contr. Expan .
552 1010 .1 . 3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'x10' Concrete Box Culvert

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

552
939

616.5
1010

1290
1290

F
F

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
weir crest shape

o horiz. to 1.0 vertical
3 horiz. to 1.0 vertical

.95
1284

Broad Crested

Number of Abutments 2

Abutment Data
Upstream num=

_ Sta Elev
2

Sta Elev
********************************

646.4 1279.5 646.5 1271.5
Downstream num= 2

Sta Elev Sta Elev

616.5 1271 616.6 1279

Abutment Data
Upstream num=

Sta Elev
2

Sta Elev
*******.************************

938.9 1279.5
Downstream num=

Sta Elev

939 1271 . 5
2

Sta Elev

909 1271 909.1 1279

Number of Culverts 1

Exit Loss Coef
1

Sta.
954

Sta.
921.5

Entrance Loss Coef
.5

Sta.
889

Sta.
856.25

Sta.
824

Sta.
791.5

Sta.
759

1271.5

Culvert Name Shape Rise Span
Culvert #1 Box 10 30
FHWA Chart # 10- 90 degree headwall; Chamfered or beveled inlet
FHWA Scale # 1 - Inlet edges chamfered 3/4 inch
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked

2 78 .012 .013 0
Number of Barrels = 10
Upstream Elevation
Centerline Stations

Sta. Sta. Sta.
661.5 694.25 726.25

Downstream Elevation = 1271
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- - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'x10' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

Centerline Stations
Sta. Sta. Sta.

631.5 664.25 696.25
Sta.

729
Sta.

761. 5
Sta.

794
Sta.

826.25
Sta.

859
Sta.

891.5
Sta.

924

CULVERT OUTPUT Profile #PF"l Culv Group: Culvert #1
*************************************************************************

* Q Culv Group (cfs) *30000.00 * Culv Full Len (ft)

* # Barrels * 10 * Culv Vel US ( ft/s) * 14.77 *
* Q Barrel (cfs) * 3000.00 * Culv Vel DS (ft/s) 12.63
* E.G. US. (ft) * 1283.35 * Culv Inv El Up ( ft) * 1271.50
* W.S. US. (ft) * 1282.14 * Culv Inv El Dn (ft) * 1271.00

* E.G. DS (ft) * 1281.06 * Culv Frctn Ls (ft) 0.26
* W.S. DS ( ft) * 1278.92 * Culv Exit Loss ( ft) 0.33
* Delta EG ( ft) * 2.29 * Culv Entr Loss (ft) * 1. 69 *
* Delta WS (ft) * 3.22 * Q Weir (cfs)

* E,G. IC ( ft) * 1282.60 * Weir Sta Lft ( ft) *

* E.G. OC (ft) * 1283.35 * Weir Sta Rgt (ft)
* Culvert Control Outlet * Weir Submerg
* Culv WS Inlet (ft) * 1278.27 * Weir Max Depth ( ftl
* Culv WS Outlet ( ft) * 1278.92 * Weir Avg Depth ( ft) *
* Culv Nml Depth (ft) 4.63 * Weir Flow Area (sq ft) *
* Culv Crt Depth (ft) * 6.77 * Min El Weir Flow ( ft) * 1284.01
*************************************************************************

CULVERT OUTPUT Profile #PF 2 Culv Group: Culvert #1
*************************************************************************

* Q Culv Group (cfs) *17000.00 * Culv Full Len (ft) *
* # Barrels 10 * Culv Vel US (ft/s) 12.22 *
* Q Barrel (cfs) * 1700.00 * Culv Vel DS (ft/s) 9.57
* E.G. US. (ft) * 1279.62 * Culv Inv El up (ft) * 1271.50
* W.S. US. ( ft) * 1278.77 * culv Inv El Dn (ft) * 1271.00
* E.G. DS (ft) * 1278.15 * Culv Frctn Ls ( ft) 0.11
* W.S. DS (ft) * 1276.92 * Culv Exit Loss (ft) 0.19
* Delta EG (ft) 1. 46 * Culv Entr Loss (ft) 1.16
* Delta WS (ft) 1. 85 * Q Weir (cfs)
* E.G. IC (ft) * 1279.10 * Weir Sta Lft ( ft)
* E.G. OC (ft) * 1279.62 * Weir Sta Rgt (ft)
* Culvert Control Outlet * Weir Submerg
* Culv WS Inlet (ft) * 1276.14 * Weir Max Depth ( ft) *
* Culv WS Outlet (ft) * 1276.92 * Weir Avg Depth ( ft) *
* Culv Nml Depth ( ft) 3.20 * Weir Flow Area (sq ft) *
* Culv Crt Depth (ft) 4.64 * Min El Weir Flow (ft) * 1284.01
*************************************************************************

CROSS SECTION

RIVER: Indian Bend Wash
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- - - - - - - - - - - - - - - - - - -
REACH: Indian Bend Road RS: 13.5

Indian Bend Wash
New 10-30'x10' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

INPUT
Description: Downstream Face of Concrete Box Culvert
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

552 1291 612 1271 950 1271 1010 1291

Manning's n Values num= 3
Sta n Val Sta n val Sta n Val

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

552 .03 552 .03 1010 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
552 1010 70 140 235 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

552 616.5 1290 F
939 1010 1290 F

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* Right OB ** E.G. E1ev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Freen Loss (ft)
* C & E Loss (ft)

* 1281. 06
2.14

* 1278.92
* 1277.47
*0.003569
*30000.00
* 385.49

11.75
7.92

*502179.4
140.00

* 1271.00
1. 00
0.57
0.01

* Element
* Wt. n-Val.
* Reach Len. (ft)

* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ftls)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres)

*
*
*
*
*

Left OB * Channel
0.030

70.00 * 140.00
* 2552.72
* 2863.37
*30000.00
* 385.49

11.75
7.92

*502179.4
322.50

* 1.76
20.73
74.86

8.63

235.00

*
*

*

*

.************~***.*.********************************** *****************************************

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************.***********

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)

* 1278.15
1. 23

* 1276.92

* Element
* Wt. n-Val.
* Reach Len. ( f t)

Left OB * Channel * Right OB *
0.030

70.00 140.00 235.00
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- - - -- --------------------------------------------------------------- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

* Crit w.s. (ft) * 1275.42 * Flow Area (sq ft) * 1909.10 *
* E.G. Slope (ft/ft) *0.003018 * Area (sq ft) * 2105.98
* Q Total (cfs) *17000-.00 * Flow (cfs) *17000.00 *
* Top Width ( ft) 373.52 * Top Width ( ft) 373.52
* Vel Total (ft/s) * 8.90 * Avg. Vel. (ft/s) * 8.90 * *
* Max Chl Dpth ( ft) * 5.92 * Hydr. Depth (ft) 5.92
* Conv. Total (cfs) *309433.3 * Conv. (cfs) * *309433 .3
* Length Wtd. ( ftl 140.00 * Wetted Per. (ft) 322.50 * *
* Min Ch El ( ft) * 1271.00 * Shear (lb/sq ft) * 1.12
* Alpha 1. 00 * Stre,am Power (lb/ft s) * 9.93

* Frctn Loss ( ft) 0.55 * Cum Volume (acre-ft) 54.54
* C & E Loss (ft) * 0.04 * Cum SA (acres) * 8.30
***.*******************************************************************************************

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road

INPUT
Description: Narrow Point
Station Elevation Data

Sta Elev Sta

RS: 13

of Indian Bend Wash Inlet Channel
num= 16

Elev Sta Elev Sta Elev Sta Elev
**************.*.***************************************************************

-34.5 1294 30.5 1293 119.5 1291 158.5 1290 173.5 1285
185.5 1280 198.5 1275 207.5 1271 280 1271 425 1271

485 1271 530 1271 545 1275 565 1280 583 1285
602 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

**************************.*********************

-34.5 .03 158.5 .03 602 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
158.5 602 130 130 130 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
**************************************.********************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (Et/Et)

* 1280.48
2.24

* 1278.24

*0.004630

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq f t)

Left OB * Channel * Right OB *
0.030

130.00 130.00 130.00
* 2495.07
* 2495.07
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'x10' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width (ft) 367.88 * Top Width ( ft) * * 367.88
* Vel Total (ft/s) 12.02 * Avg. Vel. ( ft/s) * 12.02 *
* Max Chi Dpth (ft) * 7.24 * Hydr. Depth (ft) 6.78
* Conv. Total (cfs) *4i:10907.1 * Conv. (cfs) * *440907.1 * *
* Length Wtd. (ft) * 130.00 * Wetted Per. ( ft) 370.25 *
* Min Ch El (it) * 1271.00 * Shear (lb/sq ft) * * 1.95
* Alpha * 1. 00 * Stream Power (lb/ft s) * 23.42 *
* Frctn Loss (ft) 0.24 * Cum Volume (acre-ft) 66.25 * *
* C & E Loss ( ft) * 0.43 * Cum SA (acres) 7.42
***********************************************************************************************

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft) * 1277.57 * Element * Left OB * Channel
* Vel Head (ft) 1. 58 * Wt. n-Val. * 0.030
* W.S. Elev (ft) * 1275.99 * Reach Len. ( ft) 130.00 130.00
* Crit W.S. (ft) * Flow Area (sq ft) * 1683.45
* E.G. Slope (ft/ft) *0.005211 * Area (sq ft) * 1683.45
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00
* Top Width (ft) 353.02 * Top Width (ft) * 353.02
* Vel Total (ft/s) 10.10 * Avg. Vel. ( ft/s) 10.10
* Max Chi Dpth (ft) 4.99 * Hydr. Depth ( ft) 4.77
* Conv. Total (cfs) *235487.7 * Conv. (cfs) *235487.7
* Length Wtd. (ft) * 130.00 * Wetted Per. (ft) * 354.70
* Min Ch El (ft) * 1271.00 * Shear (lb/sq ft) 1. 54
* Alpha 1. 00 * Stream Power (lb/ft s) * * 15.59
* Frctn Loss ( ft) 0.20 * Cum Volume (acre-ft) * 48.45
* C & E Loss (ft) 0.34 * Cum SA (acres) 7.13

* Right OB *

130.00

*

*

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road

INPUT

RS: 12
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'x10' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

Description: Expanding Indian Bend Wash Inlet Channel, Reconstruct Lt Bank
Station Elevation Data num= 14

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

-32 1289 -14 1285 6 1280 27 1275 38 1272
48 1271 185 1270 225 1266 392 1266 402 1270

415 1275 440 1280 465 1285 490 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

-32 .03 -32 .03 490 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-32 490 175 175 175 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/Et)
* Q Total (cEs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (Et)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* 1279.81
0.80

* 1279.01

*0.001004
*30000.00
* 424.87

7.17
13 .01

*946644.4
175.00

* 1266.00
* 1.00

0.14
0.09

* Element
* Wt. n-Val.
* Reach Len. (Et)
* Flow Area (sq ft)
* Area (sq Et)
* Flow (cEs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Cony. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq Et)
* Stream Power (lb/ft s) *
* Cum Volume (acre-ft)
* Cum SA (acres)

Left OB * Channel * Right OB *
0.030

175.00 * 175.00 175.00
* 4182.16
* 4182.16
*30000.00 *

424.87
7.17
9.84

*946644.4
428.09

* 0.61
4.39

56.28
6.23

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

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (Et)
* W.S. Elev (Et)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (Et)
* Vel Total (Et/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
• Length Wtd. (Et)

* 1277.02
0.44

* 1276.58

*0.000749
*17000.00
* 402.52

5.35
* 10.58
*621192.6

175. 00

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq Et)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (Et/s)
* Hydr. Depth (Et)
* Cony. (cfs)
* Wetted Per. (Et)

Left OB * Channel * Right OB *
0.030 *

175.00 175.00 175.00
* 3177.52

* * 3177.52
*17000.00 *
* 402.52

5.35
7.89

*621192.6
405.22
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* Min Ch El (Et)
* Alpha
* Frctn Loss (Et)
* C & E Loss (Et)

* 1266.00
1. 00

* 0.11
* 0.05

* Shear (lb/sq Et)
* Stream Power (lb/Et s) *
* Cum volume (acre-Et)
* Cum SA (acres)

*
*

0.37
1. 96

41. 20
6.00

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

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 11

INPUT
Description: Expanding Indian Bend
Station Elevation Data num=

Sta Elev Sta Elev

Wash Inlet Channel
18
Sta Elev Sta Elev Sta Elev

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

0 1285 18 1280 40 1275 57 1274 75 1273
98 1272 112 1271 121 1270 140 1266 409 1266

422 1270 431 1272 460 1273 560 1274 565 1275
580 1280 600 1284 612 1285

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 612 .03

Bank Sta, LeEt Right Lengths: LeEt Channel Right CoeEE Contr. Expan.
0 612 335 335 335 .1 .3

CROSS SECTION OUTPUT ProEile #PF 1
****************************************************************************************.******

* E.G. Elev (ft) * 1279.58 * Element LeEt OB * Channel * Right 08 *
* Vel Head ( Et) 0.50 * Wt. n-Val. 0.030
* W.S. Elev ( Et) * 1279.08 * Reach Len. ( Et) 335.00 335.00 335.00
* Crit W.S. (Et) * Flow Area (sq Et) * 5290.37
* E.G. Slope (Et/Et) *0.000653 * Area (sq Et) * 5290.37
* Q Total (eEs) *30000.00 * Flow (cfs) * *30000.00 *
* Top Width (ft) * 555.17 * Top Width ( Et) * 555.17 *
* Vel Total (ft/s) * 5.67 * Avg. Vel. (ft/s) 5.67
* Max Chi Dpth (ft) 13.08 * Hydr. Depth ( ft) 9.53
* Cony. Total (cEs) *1174060.0 * Conv. (cfs) *1174060.0
* Length Wtd. (ft) 335.00 * Wetted Per. (ft) 557.82
* Min Ch El ( ft) * 1266.00 * Shear (lb/sq ft) 0.39
* Alpha * 1. 00 * Stream Power (lb/ft s) * 2.19 *
* Frctn Loss ( ft) 0.29 * Cum Volume (acre-ft) * 37.26
* C & E Loss ( ft) 0.02 * Cum SA (acres) 4.26
***********************************************************************************************
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- - - - - - - - - - - - - - - - - - -
CROSS SECTION OUTPUT ProEile #PF 2

Indian Bend Wash
New 10-30'xlO' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

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

* E.G. Elev (Et) * 1276.87 * Element LeEt OB * Channel * Right OB *
* Vel Head (Et) 0.29 * Wt. n-Val. 0.030
* W.S. Elev (Et) * 1276.58 * Reach Len. (Et) 335.00 * 335.00 335.00
* Crit W.S. ( Et) * * Flow Area (sq ft) * 3924.66
* E.G. Slope ( Et/Et) *0.000541 * Area (sq ft) * 3924.66
* Q Total (cEs) *17000.00 * Flow (cEs) *17000.00
* Top Width (Et) * 536.66 * Top Width (Et) 536.66
* Vel Total (Et/s) 4.33 * Avg. Vel. (Et/s) 4.33
* Max ChI Dpth (Et) * 10.58 * Hydr. Depth ( Et) 7.31 *
* Conv. Total (cEs) *730617.4 * Conv. (cEs) *730617.4
* Length Wtd. ( Et) 335.00 * Wetted Per. (Et) * 538.62
* Min Ch EI (Et) * 1266.00 * Shear (lb/sq ft) * 0.25
* Alpha * 1. 00 * Stream Power (lb/ Et s) * 1. 07
* Frctn Loss ( Et) 0.26 * Cum Volume (acre-Et) 26.93
* C & E Loss ( Et) * 0.02 * Cum SA (acres) * * 4.11
*******************************"****************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need Eor additional cross sections.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 10

INPUT
Description: Most
Station Elevation

Sta Elev

D.S. X-Section, U.S. oE East Interceptor Channel
Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1283.7 12 1283 25 1280 48 127.5 67 1272
145 1271 205 1270 245 1269 295 1268 355 1269
432 1270 495 1271 557 1271 560 1272 572 1275
591 1280 610 1285 625 1286.6

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 625 .03

Bank Sta: LeEt Right Lengths: Left Channel Right CoeEE Contr. Expan.
0 625 0 0 0 .1 .3

CROSS SECTION OUTPUT ProEile #PF 1
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

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

Left OB * Channel * Right OB *
0.030

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C-& E Loss (ft)

* 1279.26
0.72

* 1278.54
* 1274.91
*0.001201
*30000.00

553.75
6.82

10.54
*865569.4

* 1268.00
1. 00

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres)

*

* 4398.49
* 4398.49
*30000.00

553.75
6.S2
7.94

*865569.4
555.42 *

0.59
4.05

*

*

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

CROSS· SECTION OUTPUT Profile #PF 2
*******.*.****************.********************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* 1276.59
* 0.47
* 1276.12
* 1273.37
*0.001202
*17000.00
* 533.37

5.52
8.12

*490289.4

*
* 1268.00
* 1.00

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres)

*

*
*
*

Left OB * Channel * Right OB *
0.030 *

* *
* 3079.74
* 3079.74 * *
*17000.00 * *
* 533.37 *

5.52 * *
* 5.77
*490289.4 *
* 534.46
* 0.43 *
* 2.39 *
* *

*
********************* .• *************************************************************************

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

SUMMARY OF MANNING'S N VALUES

River: Indian Bend Wash
*****************************************************************

* Reach River Sta. * n1 * n2 n3
*****************************************************************

*Indian Bend Road*
*Indian Bend Road*
*Indian Bend Road*

17
16.75
16.5

.03*

.03*

.03*

.03*

.03*

.03*

.03*

.03*
.01S*
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- - - - - - - - .. - - - - - - - - - -Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

*Indian Bend Road* 15 .03* .03* .03*
*Indian Bend Road* 14.25 *Culvert
*Indian Bend Road* 13.5 .03* .03* .03*
*Indian Bend Road* 13 .03* .03* .03*
*Indian Bend Road* 12 .03* .03* .03*
*Indian Bend Road* 11 * .03* .03* .03*
*Indian Bend Road* 10 .03* .03* .03*
*******************************************************---**.***-

-----**---**---------------**--_._._*-_._.----*----*--*-*----*---*_._-*-----***-
SUMMARY OF REACH LENGTHS

River: Indian Bend Wash
._._** •... _---*----_._*.-*-**-_._._---*---*--*--*---*-*--*-----**

Reach River Sta. Left * Channel * Right
a_aaa**aaaa*a ___ * ___ *_**_*_***_**_*** ___ * __ *******_*.**_a***_*_*_

*Indian Bend Road* 17 * 470* 430* 315*
*Indian Bend Road* 16.75 627* 30* 120*
*Indian Bend Road* 16.5 * 105* 105* 105*
*Indian Bend Road* 15 90* 90* 90*
*Indian Bend Road* 14.25 *Culvert
*Indian Bend Road* 13.5 70* 140* 235*
*Indian Bend Road* 13 130* 130* 130*
*Indian Bend Road* 12 175* 175* 175*
*Indian Bend Road* 11 * 335* 335* 335*
*Indian Bend Road* 10 0* 0* 0*

... _-------_.-._-----------------_ ... _------*--------------------
-------------_._._---------._._--------*----------------------------------------
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Indian Bend Wash

aaaaaaaaaaaaa ********

* Reach River Sta. * Contr. * Expan.
*******************************************************

*Indian Bend Road* 17 * .1* .3*
*Indian Bend Road* 16.75 .1* .3*
*Indian Bend Road* 16.5 * .6* .8*
*Indian Bend Road* 15 * .6* .8*
*Indian Bend Road* 14.25 *Culvert
*Indian Bend Road* 13 .5 .1* .3*
*Indian Bend Road* 13 .1* .3*
*Indian Bend Road* 12 * .1* .3*
*Indian Bend Road* 11 .1* .3*
*Indian Bend Road* 10 .1* .3*
********************.****** ••• * ••••• *.*.***************
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- - .. - - - - - .. - - .. - - - - - - -Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

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

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : CBC 10-30x10

River: Indian Bend Wash Reach: Indian Bend Road RS: 17 Profile: PF 1
Warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 17 Profile: PF 2

Warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.75 Profile: PF 1

- Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.75 Profile: PF 2

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.5 Profile: PF 1

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Wash Reach: Indian Bend Road RS: 16.5 Profile: PF 2
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
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the lowest. valid, energy was used.

the lowest. valid, energy was used.

the lowest, valid, energy was used.

the lowest. valid, energy was used.

the need for additional cross sections.
less than 0.7 or greater than 1. 4.

Indian Bend Wash
New 10-30'xl0' Concrete Box Culvert

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

Warning:During the standard step iterations. when the assumed water surface was set equal to critical depth. the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. water surface was
used. .

River: Indian Bend wash Reach: Indian Bend Road RS: 15 Profile: PF 1
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 15 Profile: PF 2
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 13.5 Profile: PF 1
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 13.5 Profile: PF 2
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 13 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

- Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
This may indicate the need for additional cross sections.

River: Indian Bend Wash Reach: Indian Bend Road RS: 13 Profile: PF 2
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Indian Bend Wash Reach: Indian Bend Road RS: 11 Profile: PF 2

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
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------~-~--~-------Table 1
Indian Bend Wash

New 8-42'x10'-4" ConArch
Design Discharge = 30,000 cfs

100-Year Discharge =17,000 cfs

HEC-RAS Plan: CBC 10-30x10 River: Indian Bend Wash Reach: Indian Bend Road
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #

Chi
(cfs) (ft) (ft) (ft) (ft) (ftJft) (ftJs) (sq ft) (ft)

Indian Bend Road 17 PF 1 30000 1282 1289.69 1285.96 1289.94 0.000556 3.96 7576.19 1582.12 0.28
Indian Bend Road 17 PF 2 17000 1282 1288 1285.05 1288.14 0.000489 3.07 5545.59 1474.91 0.25

Indian Bend Road 16.75 PF 1 30000 1281 1289.53 1285.3 1289.71 0.000422 3.37 8899.09 1731.97 0.24
Indian Bend Road 16.75 PF 2 17000 1281 1287.84 1284.31 1287.95 0.000372 2.63 6459.47 1627.37 0.22

Indian Bend Road 16.5 PF 1 30000 1283 1286.76 1286.76 1288.58 0.00137 4.07 4184.92 979.4 0.39
Indian Bend Road 16.5 PF 2 17000 1283 1285.13 1285.13 1286.83 0.001145 2.59 2448.86 885.1 0.33

15 Upstream
Indian Bend Road Face of CBC PF 1 30000 1271.5 1281.75 1277.82 1282.9 0.00138 8.61 3483.96 962.97 0.48

15 Upstream
Indian Bend Road Face of CBC PF 2 17000 1271.5 1278.14 1275.87 1279.04 0.001926 7.58 2241.9 891.99 0.52

Indian Bend Road 14.25 Culvert

13.5 Downstream
Indian Bend Road Face of CBC PF 1 30000 1271 1279.3 1280.79 0.002564 9.8 3062.02 393.85 0.62

13.5 Downstream
Indian Bend Road Face of CBC PF 2 17000 1271 1276.97 1277.93 0.002499 7.87 2161.4 379.88 0.58

Indian Bend Road 13 PF 1 30000 1271 1278.42 1280.32 0.00377 11.05 2715.22 389.64 0.74
Indian Bend Road 13 PF 2 17000 1271 1276.1 1277.45 0.00427 9.29 1829.45 374.34 0.74

Indian Bend Road 12 PF 1 30000 1266 1279.08 1279.76 0.000808 6.58 4562.01 448.61 0.36
Indian Bend Road 12 PF 2 17000 1266 1276.62 1276.99 0.000593 4.88 3484.77 425.95 0.3

Indian Bend Road 11 PF 1 30000 1266 1279.08 1279.58 0.000653 5.67 5290.37 555.17 0.32
Indian Bend Road 11 PF 2 17000 1266 1276.58 1276.87 0.000541 4.33 3924.66 536.66 0.28

Indian Bend Road 10 PF 1 30000 1268 1278.54 1274.91 1279.26 0.001201 6.82 4398.49 553.75 0.43
Indian Bend Road 1U PF 2 17000 1268 1276.12 1273.38 1276.59 0.001202 5.52 3079.74 533.37 0.4
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--~-----~--~------Table 2
Indian Bend Wash

New 8-42'x10'-4" CBC
Design Discharge =30,000 cfs

100-Year Discharge =17,000 cfs

HEC-RAS Plan: CBC 10-30x10 River: Indian Bend Wash Reach: Indian Bend Road
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss o Left o Channel o Riqht Top Width

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

Indian Bend Road 17 PF 1 1289.94 1289.69 0.24 0.21 0.02 30000 1582.12
Indian Bend Road 17 PF 2 1288.14 1288 0.15 0.18 0.01 17000 1474.91

Indian Bend Road 16.75 PF 1 1289.71 1289.53 0.18 0.15 0.98 30000 1731.97
Indian Bend Road 16.75 PF 2 1287.95 1287.84 0.11 0.16 0.95 17000 1627.37

Indian Bend Road 16.5 PF 1 1288.58 1286.76 1.81 0.14 0.53 18683.47 11316.53 979.4
Indian Bend Road 16.5 PF 2 1286.83 1285.13 1.7 0.15 0.64 13737.14 3262.86 885.1

15 Upstream
Indian Bend Road Face of CBC PF 1 1282.9 1281.75 1.15 30000 962.97

15 Upstream
Indian Bend Road Face of CBC PF 2 1279.04 1278.14 0.89 17000 891.99

Indian Bend Road 14.25 Culvert

13.5 Downstream
Indian Bend Road Face of CBC PF 1 1280.79 1279.3 1.49 0.43 0.04 30000 393.85

13.5 Downstream
Indian Bend Road Face of CBC PF 2 1277.93 1276.97 0.96 0.45 0.04 17000 379.88

Indian Bend Road 13 PF 1 1280.32 1278.42 1.9 0.2 0.37 30000 389.64
Indian Bend Road 13 PF 2 1277.45 1276.1 1.34 0.16 0.29 17000 374.34

Indian Bend Road 12 PF 1 1279.76 1279.08 0.67 0.13 0.05 30000 448.61
Indian Bend Road 12 PF 2 1276.99 1276.62 0.37 0.1 0.02 17000 425.95

Indian Bend Road 11 PF 1 1279.58 1279.08 0.5 0.29 0.02 30000 555.17
Indian Bend Road 11 PF 2 1276.87 1276.58 0.29 0.26 0.02 17000 536.66

Indian Bend Road 10 PF 1 1279.26 1278.54 0.72 30000 553.75
Indian Bend Road lU PF 2 1276.59 1276.12 0.47 17000 533.37
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- - - - .. .. - - .. - .. - - - - .. - -Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

HEC-RAS Version 3.1.1 May 2003
u.s. Army Corp of Engineers

Hydrologic Engineering Center
~09 Second Street, Suite D

Davis, California 95616-4687
(916) 756-1104

x X XXXXXX XXXX XXXX xx XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

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

PROJECT DATA
Project Title: Indian Bend Wash @ Indian Bend Road
Project File IBWexst.prj
Run Date and Time: 6/18/2004 9:39:19 AM

Project in English units

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

PLAN DATA

Plan Title: Conarch 8-42'x10'-4" Plan
Plan File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.p69

Geometry Title: Proposed (8x42'x10'-4" Conarch as Cl.\lvert)
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.g14

Flow Title
Flow File

Design Flow and 100-Year Flow
p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.f04

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

9
1
o

Mulitple Openings
Inline Structures
Lateral Structures

o
o
o

Computational Information
Water surface calculation tolerance 0.01
Critical depth ca1cu1aton tolerance 0.01
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--------------------------------------------------------------------- - .. - - - - - - ,- - - - - .. - -
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

20
0.3
0.001

Indian Bend Wash
New 8-42'xlO'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

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

FLOW DATA

Flow Title: Design Flow and 100-Year Flow
Flow File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.f04

Flow Data (cfs)
*****************************************************************************

* River Reach RS
* Indian Bend WashIndian Bend Road17

PF 1
30000

PF 2 *
17000 *

********************.********************************************************

Boundary Conditions
********************************************************************************************************

* River Reach Profile Upstream Downstream
********************************************************************************************************

* Indian Bend WashIndian Bend RoadPF 1 Normal S = 0.0012 *
********************************************************************************************************

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

GEOMETRY DATA

Geometry Title: Proposed (8x42'x10'-4' Conarch as Culvert)
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.g14

CROSS SECTION-

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 17

INPUT
Description: Most
Station Elevation

Sta Elev

U.S. X-Section,
Data num=

Sta E1ev

D.S. of
31
Sta

East Channel

E1ev Sta Elev Sta Elev
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- - .. - .. - .. - - ... - - - - - -. - -Indian Bend Wash
New 8-42'xlO'-4" ConArch

Design Discharge =30,000 cfs
lOO-Year Discharge = 17,000 cfs

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

0 1290 25 1285 40 1282 388 1282 410 1284
490 1285 510 1285 608 1284 730 1284 755 1284
810 1284 832 1285 870 1285 898 1282 1090 1282

1118 1284 1138 1285 1180 1287 1218 1290 1240 1290
1245 1291 1270 1291 1278 1290 1305 1290 1385 1289
1435 1286 1486 1286 1575 1286 1650 1285 1685 1285
1700 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 1700 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 1700 470 430 315 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 0 1290 F
1245 1700 1292 F

CROSS SECTION OUTPUT Profile #PF 1
******************************************************.****************************************

* E.G. Elev (ft) * 1289.94 * Element Left OB * Channel * Right OB *
* Vel Head ( ft) 0.24 * Wt. n-Val. * 0.030 *
* W.S. Elev (ft) * 1289.69 * Reach Len. ( ft) 470.00 430.00 * 315.00
* Crit W.S. ( ft) * 1285.96 * Flow Area (sq ft) * 7576.19 *
* E.G. Slope (ft/ft) *0.000556 * Area (sq ft) * 8733.93
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width ( ft) * 1582.12 * Top Width ( ft) * 1582.12 *
* Vel Total (ft/s) 3.96 * Avg. Vel. ( ft/s) * 3.96
* Max Chi Dpth ( ft) 7.69 * Hydr. Depth ( ft) 6.25 *
* Conv. Total (cfs) *1272065.0 * Cony. (cfs) *1272065.0
* Length Wtd. (ft) 430.00 * Wetted Per. (ft) * 1213 .88
* Min Ch El (ft) * 1282.00 * Shear (lb/sq ft) 0.22
* Alpha 1.00 * Stream Power (lb/ft s) * 0.86
* Frctn Loss ( ft) 0.21 * Cum Volume (acre-ft) 11.78 198.08
* C & E Loss ( ft) 0.02 * Cum SA (acres) * 1.15 29.61 *
.********************************************************************************************.*

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)

* 1288.14
0.15

* Element
* Wt. n-Val.

* Left OB * Channel * Right OB *
0.030 * *
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.. - .. - - - .. .. - •• - - - .. - .. - -Indian Bend Wash
New 8-42'xlO'-4" ConArch

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

* w.s. Elev (Et) * 1288.00 * Reach Len. (Et) 470.00 430.00 * 315.00
* Crit W.S. (ft) * 1285.05 * Flow Area (sq Et) * 5545.59
* E.G. Slope (Et/Et) *0.000489 * Area (sq Et) * 6164.25
* Q Total (cEs) *17000.00 * Flow (cEs) *17000.00
* Top Width (Et) * 1474.91 * Top Width (Et) * 1474.91
* Vel Total (Et/s) 3.07 * Avg. Vel. (Et/s) 3.07 *
* Max ChI Dpth ( Et) 6.00 * Hydr. Depth (Et) 4.69
* Conv. Total (cEs) *769063.3 * Conv. (eEs) *769063.3 * *
* Length Wtd. (Et) * 430.00 * Wetted Per. (Et) * * 1183.69 *
* Min Ch El (Et) * 1282.00 * Shear (lb/sq Et) * 0.14
* Alpha * 1. 00 * Stream Power (lblEt s) * 0.44
* Frctn Loss (Et) 0.18 * Cum Volume (acre-Et) 9.98 138.97
* C & E Loss ( Et) 0.01 * Cum SA (acres) 1.06 27.89
***********************************************************************************************

War~ing: Divided Elow computed Eor this cross-section.
Note: Multiple critical depths were Eound at this location. The critical depth with the lowest, valid, water

surEace was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 16.75

INPUT
Description: Flow
Station Elevation

Sta Elev

Split by GolE Course Mounds
Data num= 50

Sta Elev Sta Elev Sta Elev Sta Elev
****************.***************************************************************

0 1290 35 1285 50 1281 482 1281 500 1283
520 1284 525 1285 575 1289 590 1290 630 1290
670 1290 700 1291 732 1290 775 1285 805 1284
870 1283 925 1283 1015 1285 1025 1286 1050 1286.6

1065 1286 1080 1285 1110 1282 1220 1282 1265 1283
1300 1284 1400 1284 1490 1285 1530 1287 1580 1287
1610 1287 1635 1290 1675 1295 1720 1292 1770 1291.7
1818 1291 1822 1290 1852 1291 1878 1291 1892 1290
1930 1286 1962 1286 1995 1287 2005 1288 2020 1288
2045 1287 2075 1286 2105 1285 2140 1285 2155 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 2155 .03

Bank Sta: LeEt Right Lengths: LeEt Channel Right CoeEE Contr. Expan.
D 2155 627 30 120 .6 .8
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.. - - - - - .. _. .. - .. - - - .-. - -
Ineffective Flow

Sta L Sta R
o 0

1675 2155

num=
Elev
1290
1296

2
Permanent

F

F

Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev ( ft) * 1289.71 * Element * Left OB * Channel * Right OB *
* Vel Head ( ft) 0.18 * Wt. n-Val. 0.030 *
* W.S. Elev ( ft) * 1289.53 * Reach Len. (ft) 627.00 30.00 120.00

* Crit W.S. (ft) * 1285.30 * Flow Area (sq ft) * 8899.09

* E.G. Slope (ft/ft) *0.000422 * Area (sq ft) * * 9667.06

* Q Total (cfs) *30000.00 * Flow (cfs) * *30000.00 *

* Top width (ft) * 1731. 97 * Top Width ( ft) * 1731. 97

* Vel Total (it/s) 3.37 * Avg. Vel. ( ft/s) * 3.37 *

* Max Chl Dpth ( ft) 8.53 * Hydr. Depth (ft) 6.03
* Conv. Total (cfs) *1459567.0 * Conv. (cfs) *1459567.0

* Length Wtd. ( ft) 215.90 * Wetted Per. (ft) * 1476.86

* Min Ch El ( ft) * 1281.00 * Shear ( Ib/sq ft) 0.16

* Alpha 1. 00 * Stream Power (lb/ft s) * 0.54

* Frctn Loss (ft) 0.15 * Cum volume (acre-ft) 11.78 107.26 *

* C & E Loss (ft) 0.98 * Cum SA (acres) 1.15 13.25
*************************************************.**********************************************

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W. S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. ( it)
* Min Ch El (ft)

* 1287.95
0.11

* 1287.84
* 1284.31
*0.000372
*17000.00
* 1627.37
* 2.63

6.84
*881041.1

271.21
* 1281.00

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq f t)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)

Left OB * Channel * Right OB *
0.030

627.00 30.00 120.00
* 6459.47
* 6813.31
*17000.00
* 1627.37

* 2.63
* 4.58
*881041.1
* 1413 .54

0.11
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- - -, .. 1- - - - _. .. - - - - - - ,- - -Indian Bend Wash
New 8-42'x10'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

* Alpha 1.00 * Stream Power (lb/ft s) * 0.28 *
* Frctn Loss (ft) 0.16 * Cum Volume (acre-ft) * 9.98 74.92 *
* C & E Loss (ft) 0.95 * Cum SA (acres) 1. 06 12.58
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 16.5

INPUT
Description: Controlling Section
Station Elevation Data num=

Sta Elev Sta' Elev

U.S. oE Existing Drop Structure
25
Sta Elev Sta Elev Sta Elev

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

380 1292 380 1271.5 439 1271.5 484 1283 489 1283
505 1285 539 1290 578 1291 592 1291 605 1290
631 1291 660 1291 666 1290 694 1286 706 1285
728 1284 745 1283 750 1283 1009 1283 1045 1283

1365 1283 1419 1284 1458 1285 1624 1289 1690 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Vat

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

380 .018 539 .03 1690 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
539 1690 105 105 105 .6 .8

Ineffective Flow num= 3
Sta L Sta R Elev Permanent

380 380 1292 F
907 1009 1286 F

1400 1400 1292 F

CROSS SECTION OUTPUT Profile #PF 1
**********************************************************************************************'

* E.G. Elev (Et) * 1288.58 * Element Left OB * Channel * Right OB *
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- - .. - - - .. •• - .. - - -Indian Bend Wash
New 8-42'x10'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

* Vel Head (ft) 1. 81 * Wt. n-Val. 0.018 0.030
* W.S. Elev ( ft) * 1286.76 * Reach Len. (ft) 105.00 105.00 105.00

* Crit W.S. ( ft) * 1286.76 * Flow Area (sq ft) * 1401.95 * 2782.97
* E.G. Slope ( ft/ft) *0.001370 * Area (sq ft) * 1401.95 * 2782.97
* Q Total (cfs) *30000.00 * Flow (cfs) *18683.47 *11316.53
* Top Width (ft) 979.40 * Top Width ( ft) 136.98 * 842.42
* Vel Total (ft/s) * 7.17 * Avg. Vel. (ft/s) 13.33 4.07 *

* Max Chl Dpth (ft) * 15.26 * Hydr. Depth ( ft) 10.23 * 3.30 *

* Conv. Total (cfs) *810423.3 * Conv. (cfs) *504717.3 *305706.1
* Length Wtd. (ft) 105.00 * Wetted Per. ( ft) 153.94 * 842.61
* Min Ch El ( ft) * 1283.00 * Shear (lb/sq ft) 0.78 0.28
* Alpha 2.27 * Stream Power (lb/ft s) * 10.38 1.15
* Frctn Loss ( ft) * 0.14 * Cum Volume (acre-ft) 1. 69 102.97
* C & E Loss (ft) * 0.53 * Cum SA (acres) 0.17 * 12.37 *
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft) * 1286.83 * Element Left OB * Channel * Right OB *

* Vel Head ( ft) 1. 70 * Wt. n-Val. 0.018 0.030
* W.S. Elev ( ft) * 1285.13 * Reach Len. ( ft) 105.00 105.00 105.00
* Crit W.S. (ft) * 1285.13 * Flow Area (sq ft) * 1188.10 * 1260.76
* E.G. Slope (ft/ft) *0.001145 * Area (sq ft) * 1188.10 * 1478.46
* Q Total (cfs) *17000.00 * Flow (cfs) *13737.14 * 3262.86 *
* Top Width ( ft) 885.10 * Top Width (ft) 125.91 759.18
* Vel Total ( it/s) 6.94 * Avg. Vel. ( ft/s) 11.56 2.59
* Max Chl Dpth (ft) 13.63 * Hydr. Depth (ft) 9.44 1.92
* Conv. Total (cfs) *502287.6 * Conv. (cfs) *405882.1 * 96405.5 *
* Length Wtd. ( ft) 105.00 * Wetted Per. ( ft) 141.13 657.27
* Min Ch El ( ft) * 1283.00 * Shear (lb/sq ft) * 0.60 * 0.14 *
* Alpha 2.27 * Stream Power (lb/ft s) * 6.96 0.36 *
* Frctn Loss (ft) 0.15 * Cum Volume (acre-ft) 1. 43 72.06
* C & E Loss (ft) 0.64 * Cum SA (acres) * 0.15 11.76 *
***********************************************************************************************
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- - .. - - - - - - .. .. - - - - - - -Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 15

INPU'I'
Description: Upstream Face of

ConArch
1286
50
1285
130
1284
280
1283
338
1282
345
1280

365
1275
375
1274
465
1272
660
1271
880
1271
910
1272
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- - .. - .. - - - ,- ..' • l - '. .. .. 1- .. - -Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

1100
1272
1186
1273
1232
1274
1235
1275
1250
1280
1268

1281
1358
1283
1UO
1284
1472
1285
1520
1286
1578
1287
1

610
1290
Station Elevation Data num= 25

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
.*******************************************************************************

-85 1290 -10 1286 50 1285 130 1284 280 1283
338 1282 345 1280 365 1275 375 1274 465 1272
660 1271.5 880 1271.5 910.001 1272 1100 1272 1186 1273

1232 1274 1235 1275 1250 1280 1268 1281 1358 1283
1410 1284 1472 1285 1520 1286 1578 1287 1610 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

-85 .03 -85 .03 1610 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-85 1610 90 90 90 .3 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-85 635.949 12'90 F
980.001 1610 1290 F

CROSS SECTION OUTPUT Profile #PF 1
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- - .. - ... - - '. .. - .. -Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

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

* E.G. Elev ( ft) * 1282.90 * Element Left OB * Channel
* Vel Head (ft) 1.15 * Wt. n-Val. 0.030
* W.S. Elev ( ft) * 1281.75 * Reach Len. (ft) 90.00 90.00
* Crit W.S. ( ft) * '1277.82 * Flow Area (sq ft) * 3483.96
* E.G. Slope (ft/ft) *0.001380 * Area (sq ft) * * 8605.40
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width (ft) * 962.97 * Top Width ( ft) 962.97
* Vel Total (ft/s) 8.61 * Avg. Vel. (ft/s) * * 8.61
* Max Chl Dpth (ft) 10.25 * Hydr. Depth ( ft) * 10.13
* Conv. Total (cfs) *807687.9 * Conv. (cfs) *807687.9
* Length Wtd. ( ft) 90.00 * Wetted Per. ( ft) 344.06
* Min Ch El ( ft) * 1271.50 * Shear (lb/sq ft) 0.87
* Alpha 1. 00 * Stream Power (lb/ft s) * * 7.51
* Frctn Loss (ft) * Cum Volume (acre-ft) * 89.24
* C- & E Loss (ft) * * Cum SA (acres) * 10.19

* Right OB •

90.00

*
*

*

*

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft) * 1279.04 * Element Left OB * Channel * Right OB .
* Vel Head (ft) * 0.89 * Wt. n-Val. * 0.030
* W.S. Elev (ft) * 1278.14 * Reach Len. (ft) 90.00 90.00 * 90.00
* Crit W.S. ( ft) * 1275.87 * Flow Area (sq ft) * 2241.90
* E.G. Slope (ft/ft) *0.001926 * Area (sq ft) * 5309.71 *
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00 *
* Top Width (ft) * 891. 99 * Top Width (ft) 891.99
* vel Total ( ft/s) * 7.58 * Avg. Vel. (ft/s) * 7.58 * *
* Max Ch1 Dpth (ft) 6.64 * Hydr. Depth ( ft) * 6.52
* Conv. Total (cfs) *387389.3 * Conv. (cfs) *387389.3
* Length Wtd. (ft) 90.00 * Wetted Per. (ft) * 344.06
* Min Ch El ( ft) * 1271.50 * Shear (lb/sq ft) 0.78
* Alpha 1. 00 * Stream Power (lb/ft s) * * 5.94
* Frctn Loss (ft) * Cum Volume (acre-ft) 63.88
* C & E Loss (ft) * Cum SA (acres) 9.77
***********************************************************************************************

Note:

CULVERT

Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 14.25
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- - .. - ... .. - ,- .. - - - - -Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

Sta Hi Cord Lo Cord

1
78

2.6
coordinates

INPUT
Description:
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

num= 2
Sta Hi Cord Lo Cord

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

'-85 1283.83 1610 1283.83

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta E1ev
25
Sta Elev Sta Elev Sta Elev

***~****************************************************************************

-85 1290 -10 1286 50 1285 130 1284 280 1283

338 1282 345 1280 365 1275 375 1274 465 1272

660 1271.5 880 1271.5 910.001 1272 1100 1272 1186 1273

1232 1274 1235 1275 1250 1280 1268 1281 1358 1283
1410 1284 1472 1285 1520 1286 1578 1287 1610 1290

Manning's n Values num= 3
Sta n Val Sta n val Sta n Val

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

-85 .03 . -85 .03 1610 .03

Bank Sta: Left Right Coeff Contr. Expan.
-85 1610 .3 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-85 635.949 1290 F
980.001 1610 1290 F

Downstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
************************************************

552 1283.83 1010 1283.83

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta E1ev Sta E1ev Sta Elev Sta Elev
****************************************************************

545.95 1291 605.95 1271 950 1271 1010 1291

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val
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- - .. - - .. - - - - .. - .- - - - -Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

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

545.95 .03 545.95 .03 1010 .03

Bank Sta: Left
545.95

Right
1010

Coef f Contr
.1

Expan.
.3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95
1283.83

Broad Crested

Number of Culverts 1

Exit Loss Coef
1

Entrance Loss Coef
.5

Sta.
929

Sta.
959

Sta.
885.85

Sta.
915.85

Depth Blocked
o

Sta.
842.7

Sta.
872.7

Sta.
829.55

Sta.
799.55

Sta.
756.4

Sta.
786.4

1271

1271.5

Culvert Name Shape Rise Span
Culvert #1 Conspan Arch 10.3333 42
FHWA Chart # 61- Span/Rise ratio approximate 4:1
FHWA Scale # 3 - 90 degree wing wall angle
Solution Criteria = Highest U.S. EG
Culvert Upstrrn Dist Length Top n Bottom n

1 78 .012 .013
Number of Barrels = 8
Upstream Elevation
Centerline Stations

Sta. Sta. Sta.
656.951 700.1 743.25

Downstream Elevation =
Centerline Stations

Sta. Sta. Sta.
626.951 670.1 713.25

CULVERT OUTPUT Profile #PF 1 Culv Group: Culvert #1
*************************************************************************

* Q Culv Group (cfs) *30000.00 * Culv Full Len ( ft)
* # Barrels il * Culv Vel US (Et/s) 12.74
* Q Barrel (cfs) * 3750.00 * Culv Vel DS (ft/s) 11.99
* E.G. US. (ft) * 1282.90 * Culv Inv El Up ( Et) * 1271.50
* W.S. US. ( ft) * 1281.75 * Culv Inv El Dn (ft) * 1271.00
* E.G. DS (ft) * 1280.79 * Culv Frctn Ls (ft) 0.11
* W.S. DS (ft) * 1279.30 * Culv Exit Loss (ft) 0.74
* Delta EG (ft) 2.11 * Culv Entr Loss (ft) * 1. 26
* Delta WS ( ft) * 2.45 * Q Weir (cfs) *
* E.G. IC ( ft) * 1282.36 * Weir Sta LEt (ft) *
* E.G. OC (ft) * 1282.90 * Weir Sta Rgt (ft) * *
* Culvert Control Outlet * Weir Submerg *
* Culv WS Inlet (ft) * 1279.12 * weir Max Depth (ft)
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- - - - ~ -- - - .- .. - - - - - - - - -Indian Bend Wash
New 8-42'x10'-4" ConArch

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

* culv WS Outlet (ft) * 1279.30 * Weir Avg Depth (ft)
* Culv Nml Depth (ft) 4.28 * Weir Flow Area (sq ft) *
* Culv Crt Depth (ft) 6·.19 * Min El Weir Flow (ft) * 1283.84
*************************************************************************

CULVERT OUTPUT Profile #PF 2 Culv Group: Culvert #1
*************************************************************************

*

*

*

10.00
8.83

* 1271.50
* 1271. 00

0.08
0.25
0.78

* Culv Full Len (ft)
* Culv Vel US (ft/s)
* Culv vel DS (ft/s)
* culv Inv El up (ft)
* Culv Inv El Dn (ft)
* Culv Frctn Ls (ft)
* Culv Exit Loss (ft)
* Culv Entr Loss (ft)
* Q Weir (cfs)
* Weir Sta Lft (ft)
* Weir Sta Rgt (ft)
* Weir Submerg
* Weir Max Depth (ft)
* Weir Avg Depth (ft) *
* Weir Flow Area (sq ft) *
* Min E1 Weir Flow (ft) * 1283.84

*17000.00
* 8
* 2125.00
* 1279.04
* 1278.14
* 1277.93
* 1276.97

1.10
1.17

* 1278.94
* 1279.04
* Outlet
* 1276.71
* 1276.97

2.94
4.27

* Q Culv Group (cfs)
* # Barrels
* Q Barrel (cfs)
* E.G. US. (ft)
* W. S. US. (ft)
* E.G. DS (ft)
* W.S. DS (ft)
* Delta EG (ft)
* Del ta WS (f t)
* E.G. IC (ft)
* E.G. OC (ft)
* Culvert Control
* Culv WS Inlet (ft)
* Culv WS Outlet (ft)
* Culv Nml Depth (ft)
* Culv Crt Depth (ft)
*************************************************************************

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 13.5

INPUT
Description: Downstream Face of ConArch
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

545.95 1291 605.95 1271 950 1271 1010 1291

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

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

545.95 .03 545.95 .03 1010 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

545.95 1010 70 140 235 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 8-42'x10'-4" ConArch

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

* E.G. Elev (ft) * 1280.79 * Element Left OB * Channel
* Vel Head ( ft) 1. 49 * Wt. n-Val. 0.030
* W.S. Elev (ft) * 1279.30 * Reach Len. (ft) 70.00 140.00
* Crit W.S. (ft) * Flow Area (sq ft) * 3062.02
* E.G. Slope (ft/ft) *0·.002564 * Area (sq ft) * 3062.02
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width (ft) 393.85 * Top Width (ft) * 393.85

* vel Total (ft/s) 9.80 * Avg. Vel. ( ft/s) * 9.80
* Max Chl Dpth (ft) * 8.30 * Hydr. Depth (ft) * 7.77
* Conv. Total (cfs) *592509.4 * Conv. (cfs) *592509.4
* Length Wtd. ( ft) 140.00 * Wetted Per. ( ft) 396.54
* Min Ch El (ft) * 1271.00 * Shear (lb/sq ft) 1. 24
* Alpha * 1. 00 * Stream Power (lb/ft s) * 12.11
* Frctn Loss ( ft) 0.43 * Cum Volume (acre-ft) * 77.19
* C & E Loss (ft) 0.04 * Cum SA (acres) 8.79

* Right OB *

235.00

*

*

*
*
*

CROSS SECTION OUTPUT Profile #PF 2

***~************************************************** *****************************************

,
.*.*******.************************************************************************************

* E.G. Elev (ft) * 1277.93 * Element Left OB * Channel * Right OB *

* Vel Head (ft) 0.96 * Wt. n-Val. 0.030

* W.S. Elev (ft) * 1276.97 * Reach Len. (ft) * 70.00 * 140.00 235.00

* Crit W.S. (ft) * Flow Area (sq ft) * 2161.40 *

* E.G. Slope ( ft/ft) *0.002499 * Area (sq ft) * 2161. 40
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00
* Top Width (ft) 379.88 * Top Width (ft) 379.88
* Vel Total (ft/s) 7.87 * Avg. Vel. (ft/s) 7.87
* Max Chl Dpth ( ft) * 5.97 * Hydr. Depth ( ft) * 5.69
* Conv. Total (cfs) *340039.9 * Conv. (cfs) *340039.9
* Length Wtd. (ft) 140.00 * Wetted Per. ( ft) 381.82 *
* Min Ch El (ft) * 1271.00 * Shear (lb/sq ft) * 0.88 *
* Alpha 1. 00 * Stream Power (lbl ft s) * 6.95 *
* Frctn Loss ( ft) 0.45 * Cum Volume (acre-ft) 56.16
* C & E Loss (ft) 0.04 * Cum SA (acres) * 8.45 *
***********************************************************************************************

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road

INPUT
Description: Narrow Point
Station Elevation Data

Sta Elev Sta

RS: 13

Wash Inlet Channel
num= 16

Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

-55.05 1294 9.95 1293 98.95 1291 137.95 1290 152.95
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-------- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 8-42'x10'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

164.95 1280 177.95 1275 186.95 1271 280 1271 425 1271
485 1271 530 1271 545 1275 565 1280 583 1285
602 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

-55.05 .03 137.95 .03 602 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
137.95 602 130 130 130 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1280.32 * Element * Left OB * Channel
* v-el Head ( ftl 1. 90 * Wt. n-Val. * * 0.030
* W.S. Elev (ft) * 1278.42 * Reach Len. ( ft) 130.00 130.00
* Crit W.S. (ft) * Flow Area (sq ft) * 2715.22
* E.G. Slope (ft/ft) *0.003770 * Area (sq ft) * 2715.22
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00
* Top Width (ft) 389.64 * Top Width (ft) 389.64
* Vel Total (ft/s) 11. 05 * Avg. Vel. ( ft/s) 11.05
* Max Chl Dpth (ft) 7.42 * Hydr. Depth ( ft) * 6.97
* Cony. Total (cfs) *488621.6 * Cony. (cfs) *488621.6
* Length Wtd. (ft) 130.00 * Wetted Per. ( ft) 392.07
* Min Ch El ( ft) * 1271.00 * Shear (lb/sq ft) 1. 63
* Alpha 1. 00 * Stream Power (lb/ft s) * 18.01
* Frctn Loss (ft) 0.20 * Cum Volume (acre-ft) 67.91
* C & E Loss (ft) 0.37 * Cum SA (acres) 7.53

* Right OB *

130.00

*
*

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 mI. This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Cony. Total (cfs)

* 1277.45
1. 34

* 1276.10

*0.004270
*17000.00

374.34
* 9.29

5.10
*260161.4

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (c f s )

Left OB * Channel * Right OB *
0.030

130.00 130.00 130.00
* * 1829.45

* 1829.45
*17000.00

374.34
9.29
4.89

*260161.4
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 8-42'xlO'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ftl

130.00
* 1271.00

1. 00
0.16
0.29

* Wetted Per. (ft)
* Shear (lb/sq ftl
* Stream Power (lb/ft s) *
* Cum Volume (acre-ftl
* Cum SA (acres)

376.05 *
1. 30

12.05
49.75

7.24 * *
***********************************************************************************************

Warning: The velocity head has changed by more than 0.5 ft (0.15 mI. This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 12

INPUT
Description: Expanding Indian Bend
Station Elevation Data num=

Sta Elev Sta' Elev

Wash Inlet Channel
14
Sta Elev Sta Elev Sta Elev

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

-55.05 1289 -37.05 1285 -17.05 1280 3.95 1275 14.95 1272

24.95 1271 129.95 1270 218.95 1266 392 1266 402 1270
415 1275 440 1280 465 1285 490 1290

Manning's n Values num= 3
Sta n val Sta n Val Sta n val

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

-55.05 .03 -55.05 .03 490 .03

Bank Sta: Left Right Lengths: Left Channel Right CoeH Contr. Expan.
-55.05 490 175 175 175 .1 .3

CROSS SECTION OUTPUT Profile 1tPF 1
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ftl
* Q Total (cfs)
* Top Width (ft I
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)

* 1279.76
0.67

* 1279.08

*0.000808
*30000.00

448.61
6.58

* 13 . 08
*1055699.0

175.00

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ftl
* Area (sq ft)
* Fl'ow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)

* Cony. (cfs)
* Wetted Per. (ftl

Left OB * Channel * Right OB *
0.030 *

175.00 175.00 * 175.00
* 4562.01
* 4562.01

* *30000.00
448.61 *

* * 6.58 *
* 10.17 *

* *1055699.0
451.74
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 8-42'x10'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* 1266.00
* 1.00

0.13
0.05

* Shear (lb/sq ft)
* Stream Power (lb/ft s) *
* Cum Volume (acre-ft)
* Cum SA (acres)

0.51
3.35

57.05
6.28

***************************"********************************************************************

CROSS SECTION OUTPUT Profile #PF 2
***.*******************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* V~l Total (ft/s)
* Max Ch1 Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch E1 (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* 1276.99
* 0.37
* 1276.62

*0.000593
*17000.00

425.95
4.88

10.62
*697961. 5
* 175.00
* 1266.00

1. 00
0.10
0.02

* Element
* Wt. n-Val.
* Reach Len. ( f t )
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres)

Left OB * Channel * Right OB *
* 0.030

175.00 175.00 175.00
* 3484.77 *
* 3484.77
*17000.00

425.95
4.88

* 8.18
*697961.5

428.55
* 0.30

1. 47
* 41. 82

* 6.05
***********************************************************************************************

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 11

INPUT
Description: Expanding Indian Bend
Station Elevation Data num=

Sta Elev Sta E1ev

Wash Inlet Channel
18
Sta Elev Sta Elev Sta Elev

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

0 1285 18 1280 40 1275 57 1274 75 1273

98 1272 112 1271 121 1270 140 1266 409 1266

422 1270 431 1272 460 1273 560 1274 565 1275

580 1280 600 1284 612 1285

Manning'S n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 612 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

0 612 335 335 335 .1 .3
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- - - - - - - - - - - - - - - - - - ..
CROSS SECTION OUTPUT Profile #PF 1

Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

******************************~******************~**** *****************************************

· E.G. Elev ( ft) • 1279.58 • Element Left OB · Channel • Right OB .
• vel Head ( ft) 0.50 · Wt. n-val. 0.030

· W.S. Elev (ft) • 1279.08 · Reach Len. ( ft) 335.00 335.00 335.00

· Crit W.S. ( ft) · Flow Area (sq ft) · 5290.37

· E.G. Slope (ft/ft) ·0.000653 • Area (sq ft) • • 5290.37 •
• Q Total (cfs) ·30000.00 · Flow (cfs) ·30000.00
• Top Width ( ft) 555.17 • Top Width (ft) 555.17
* Vel Total (ft/s) 5.67 * Avg. Vel. (ft/s) 5.67
• Max ChI Dpth (ft) 13.08 • Hydr. Depth ( ft) • * 9.53
* Conv. Total (cfs) *1174060.0 . Conv. (cfs) ·1174060.0
• Length Wtd. (ft) 335.00 • Wetted Per. (ft) • 557.82
* Min Ch EI (ft) * 1266.00 * Shear (lb/sq ft) • 0.39 •
• Alpha 1. 00 • Stream Power (lb/ft s) • • 2.19 •
* Frctn Loss (ft) 0.29 * Cum volume (acre-ft) • 37.26
* C & E Loss ( ft) • 0.02 * Cum SA (acres) 4.26 •
*************************************************.*********************************************

CROSS SECTION OUTPUT Profile #PF 2
********************************************************************************************.**

* Right OB •* E.G. Elev (ft) · 1276.87 · Element Left OB * Channel
* vel Head (ft) 0.29 * Wt. n-Val. • * 0.030
• W.S. Elev ( ft) · 1276.58 * Reach Len. (ft) 335.00 335.00
* erit W.S. (ft) * Flow Area (sq ft) • 3924.66
* E.G. Slope (ft/ft) *0.000541 * Area (sq ft) • 3924.66
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00
* Top Width ( ft) * 536.66 * Top Width (ft) • 536.66
• Vel Total (ft/s) 4.33 * Avg. Vel. (ft/s) • • 4.33
* Max ChI Dpth (ft) 10.58 * Hydr. Depth ( ft) 7.31
* Conv. Total (cfs) ·730617.4 • Conv. (cfs) • *730617.4
* Length Wtd. (ft) 335.00 * Wetted Per. ( ft) • 538.62
• Min Ch E1 ( ft) * 1266.00 · Shear (lb/sq ft) 0.25
* Alpha 1. 00 · Stream Power (lb/ft s) · 1. 07
* Frctn Loss ( ft) 0.26 • Cum volume (acre-ft) 26.93
* C & E Loss ( ft) 0.02 • Cum SA (acres) 4.11

*
•

•

335.00

*

•

**************************************** ••• ****************.*********************************.*

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 10
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 8-42'xlO'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

INPUT
Description: Most
Station Elevation

Sta Elev

D.S. X-Section, U.S. of East Interceptor Channel
Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev
***************************-**********************.******************************

0 1283.7 12 1283 25 1280 48 1275 67 1272
145 1271 205 1270 245 1269 295 1268 355 1269
432 1270 495 1271 557 1271 560 1272 572 1275
591 1280 610 1285 625 1286.6

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 625 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 625 0 0 0 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
*********.*************************************************************************************

* E.G. E1ev ( ft) * 1279.26 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) 0.72 * Wt. n-Val. 0.030 *
* W.S. Elev ( Et) * 1278.54 * Reach Len. ( ft)
* Crit W.S. (ft) * 1274.91 * Flow Area (sq ft) * 4398.49
* E.G. Slope (ft/ft) *0.001201 * Area (sq ft) * 4398.49
* Q Total (cfs) *30000.00 * Flow (cfs) * *30000.00 *
* Top Width (ft) 553.75 * Top Width (ft) 553.75 *
* Vel Total (ft/s) * 6.82 * Avg. vel. (ft/s) 6.82
* Max Chl Dpth (ft) * 10.54 * Hydr. Depth (ft) * * 7.94
* Cony. Total (cfs) *865569.4 * Cony. (cfs) * *865569.4 *
* Length Wtd. (ft) * Wetted Per. (ft) * 555.42 *
* Min Ch El ( ft) * 1268.00 * Shear (lb/sq ft) 0.59
* Alpha * 1.00 * Stream Power (lblft s) * * 4.05 *
* Frctn Loss ( ft) * * Cum Volume (acre-ft) * * * *
* C & E Loss (ft) * * Cum SA (acres) * * *
***********************************************************************************************

CROSS SECTION OUTPUT Profile #PF 2
***************.*******************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)

* 1276.59
0.47

* 1276.12
* 1273.38
*0.001202
*17000.00

533.37
5.52
8.12

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)

Left OB * Channel * Right OB *
0.030

* 3079.74
* 3079.74
*17000.00

533.37
5.52

* 5.77
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

* Conv. Total (cfs) *490289.4 * Conv. (cfs) * *490289.4 *
* Length Wtd. (ft) * * Wetted Per. (ft) * * 534.46
* Min Ch El (ft) * 1268.00 * Shear (lb/sq ft) * * 0.43 * *
* Alpha 1. 00 * Stream Power (lb/ft s) 2.39
* Frctn Loss (ft) * Cum Volume (acre-ft)
* C & E Loss (ft) * * Cum SA (acres)
***********************************************************************************************

**********************************************************************.*.*******

SUMMARY OF MANNING'S N VALUES

River:Indian Bend Wash
*.*.*************************************************************

Reach River Sta. n1 n2 n3
*****************************************************************

*Indian Bend Road* 17 .03* .03* .03*
*Indian Bend Road* 16.75 .03* .03* .03*
*Indian Bend Road* 16.5 .018* .03* .03*
*Indian Bend Road* 15 .03* .03* .03*
*Indian Bend Road* 14.25 *Culvert
*Indian Bend Road* 13.5 * .03* .03* .03*
*Indian Bend Road· 13 * .03* .03* .03*
*Indian Bend Road* 12 .03* .03* .03*
*Indian Bend Road* 11 .03* .03* .03*
*Indian Bend Road* 10 .03* .03* .03*
•• *********************************** ••• *.********.**************

************** •• ********************.******.************************************

SUMMARY OF REACH LENGTHS

River: Indian Bend Wash
•• ***************************************************************

* Reach * River Sta. Left * Channel * Right
*****************************************************************

*Indian Bend Road* 17 * 470* 430* 315*
*Indian Bend Road* 16.75 627* 30* 120*
*Indian Bend Road* 16.5 105* 105* 105*
*Indian Bend Road* 15 90* 90* 90*
*Indian Bend Road* 14.25 *Culvert
*Indian Bend Road* 13.5 70* 140* 235*
*Indian Bend Road* 13 130* 130* 130*
*Indian Bend Road* 12 175* 175* 175*
*Indian Bend Road* 11 335* 335* 335*
*Indian Bend Road* 10 0* 0* 0*
*****************************************************************
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 8-42'xl0'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

** •• ****************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Indian Bend Wash

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

Reach River Sta. * Contr. * Expan.
*******************************************************

*Indian Bend Road* 17 .1* .3*
*Indian Bend Road* 16.75 .6* .8*
*Indian Bend Road* 16.5 .6* .8*
*Indian Bend Road* 15 .3* .3*
*Indian Bend Road* 14.25 *Culvert
*Indian Bend Road* 13.5 .1* .3*
*Indian Bend Road* 13 * .1* .3*
*Indian Bend Road* 12 * .1 * .3*
*Indian Bend Road* 11 .1* .3*
*Indian Bend Road* 10 * .1* .3*
****************************************************.**

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

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Conarch Plan

River: Indian Bend Wash Reach: Indian Bend Road RS: 17 Profile: PF 1
Warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 17 Profile: PF 2

Warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.75 Profile: PF 1

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.75 Profile: PF 2

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
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the lowest, valid, energy was used.

the lowest, valid, energy was used.

the need for additional cross sections.
less than 0.7 or greater than 1. 4.

Indian Bend Wash
New 8-42'xlO'-4" ConArch

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.5 Profile: PF 1

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Wash Reach: Indian Bend Road RS: 16.5 Profile: PF 2
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Wash Reach: Indian Bend Road RS: 15 Profile: PF 1
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 15 Profile: PF 2
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 13 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

This may indicate the need for additional cross sections.
River: Indian Bend Wash Reach: Indian Bend Road RS: 13 Profile: PF 2

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Indi~ Bend Wash Reach: Indian Bend Road RS: 11 Profile: PF 2

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
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------------------Table 1
Indian Bend Wash

New 3 Span Bridge (Each Span =124.5')
Design Discharge =30,000 cfs

100-Year Discharge =17,000 cfs

HEC-RAS Plan: CBC 10-30x1 0 River: Indian Bend Wash Reach: Indian Bend Road
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #

Chi
(cfs) (ft) (ft) (ft) (ft) (tUft) (tVs) (sq ft) (ft)

Indian Bend Road 17 PF 1 30000 1282 1288.35 1285.96 1288.74 0.001206 5.03 5958.68 1487.92 0.4
Indian Bend Road 17 PF2 17000 1282 1286.99 1285.05 1287.23 0.001066 3.9 4361.7 1437.17 0.35

Indian Bend Road 16.75 PF 1 30000 1281 1287.89 1285.31 1288.22 0.001119 4.59 6531.22 1631.63 0.38
Indian Bend Road 16.75 PF 2 17000 1281 1286.59 1284.31 1286.79. 0.000906 3.57 4758.43 1425.98 0.33

Indian Bend Road 16.5 PF 1 30000 1283 1286.17 1286.17 1287.74 0.003235 5.62 3675.28 946.83 0.59
Indian Bend Road 16.5 PF 2 17000 1283 1284.89 1284.89 1286.3 0.002602 3.62 2319.55 869.65 0.49

15 Upstream
Indian Bend Road Face of eSG PF 1 30000 1271.5 1280.4 1278.09 1282.14 0.002524 10.59 2832.16 913.54 0.63

15 Upstream
. Indian Bend Road Face of eBe PF2 17000 1271.5 1278.07 1276.05 1279.1 0.002268 8.17 2079.88 891.45 0.57

Indian Bend Road 14.25 Culvert

13.5 Downstream
Indian Bend Road Face of CBC PF 1 30000 1271 1278.92 1277.47 1281.06 0.003569 11.75 2552.72 369.99 0.74

13.5 Downstream
Indian Bend Road Face of GSC PF 2 17000 1271 1276.92 1275.42 1278.15 0.003018 8.9 1909.1 358.02 0.64

Indian Bend Road 13 PF 1 30000 1271 1278.24 1280.48 0.00463 12.02 2495.07 367.88 0.81
Indian Bend Road 13 PF2 17000 1271 1275.99 1277.57 0.005211 10.1 1683.45 353.02 0.81

Indian Bend Road 12 PF 1 30000 1266 1279.01 1279.81 0.001004 7.17 4182.16 424.87 0.4
Indian Bend Road 12 PF 2 17000 1266 1276.58 1277.02 0.000749 5.35 3177.52 402.52 0.34

Indian Bend Road 11 PF 1 30000 1266 1279.08 1279.58 0.000653 5.67 5290.37 555.17 0.32
Indian Bend Road 11 PF 2 17000 1266 1276.58 1276.87 0.000541 4.33 3924.66 536.66 0.28

Indian Bend Road 10 PF 1 30000 1268 1278.54 1274.91 1279.26 0.001201 6.82 4398.49 553.75 0.43
Indian Bend Road 10 PF 2 17000 1268 1276.12 1273.37 1276.59 0.001202 5.52 3079.74 533.37 0.4
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------------------Table 2
Indian Bend Wash

New 3 Span Bridge (Each Span =124.5')
Design Discharge = 30,000 cfs

100-Year Discharge =17,000 cfs

HEC-RAS Plan: CBC 10-30x1 0 River: Indian Bend Wash Reach: Indian Bend Road
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

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

Indian Bend Road 17 PF 1 1288.74 1288.35 0.39 0.5 0.02 30000 1487.92
Indian Bend Road 17 PF 2 1287.23 1286.99 0.24 0.42 0.01 17000 1437.17

Indian Bend Road 16.75 PF 1 1288.22 1287.89 0.33 0.36 0.12 30000 1631.63
Indian Bend Road 16.75 PF2 1286.79 1286.59 0.2 0.37 0.12 17000 1425.98

Indian Bend Road 16.5 PF 1 1287.74 1286.17 1.57 0.3 0.1 17092.97 12907.03 946.83
Indian Bend Road 16.5 PF 2 1286.3 1284.89 1.41 0.25 0.3 13002.65 3997.35 869.65

15 Upstream
Indian Bend Road Face of CBC PF 1 1282.14 1280.4 1.74 0 0.43 30000 913.54

15 Upstream
Indian Bend Road Face of CBC PF 2 1279.1 1278.07 1.04 17000 891.45

Indian Bend Road 14.25 Bridge

13.5 Downstream
Indian Bend Road Face of CBC PF 1 1281.06 1278.92 2.14 0.57 0.01 30000 369.99

13.5 Downstream
Indian Bend Road Face of CBC PF 2 1278.15 1276.92 1.23 0.55 0.04 17000 358.02

Indian Bend Road 13 PF 1 1280.48 1278.24 2.24 0.24 0.43 30000 367.88
Indian Bend Road 13 PF 2 1277.57 1275.99 1.58 0.2 0.34 17000 353.02

Indian Bend Road 12 PF 1 1279.81 1279.01 0.8 0.14 0.09 30000 424.87
Indian Bend Road 12 PF 2 1277.02 1276.58 0.44 0.11 0.05 17000 402.52

Indian Bend Road 11 PF 1 1279.58 1279.08 0.5 0.29 0.02 30000 555.17
Indian Bend Road 11 PF 2 1276.87 1276.58 0.29 0.26 0.02 17000 536.66

Indian Bend Road 10 PF 1 1279.26 1278.54 0.72 30000 553.75
Indian Bend Road lU PF2 1276.59 1276.12 0.47 17000 533.37
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- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

HEC-RAS Version 3.1.1 May 2003
u.s. Army Corp of Engineers

Hydrologic Engineering Center
009 Second Street, Suite D

Davis, California 95616-4687
(916) 756-1104

x X XXXXXX XXXX XXXX xx XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X

X X XXXXXX XXXX X X X X XXXXX

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

PROJECT DATA
Project Title: Indian Bend Wash @ Indian Bend Road
Project File IBwexst.prj
Run Date and Time: 6/18/2004 1:50:06 PM

Project in English units

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

PLAN DATA

Plan Title: 3-Span Bridge 124.5' Spans
Plan File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.p03

Geometry Title: Proposed (3 Span Bridge, 124.5' spans)
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.g16

Flow Title
Flow File

Design Flow and 100-Year Flow
p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.f04

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

9
o
1

Mulitple Openings
Inline Structures
Lateral Structures

o
o
o

Computational Information
Water surface calculation tolerance 0.01
Critical depth calculaton tolerance 0.01
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------------------------------------------------------------ - - - - - - - - - - - - - - - - - -
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

20
0.3
0.001

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

****************.***************************************************************

FLOW DATA

Flow Title: Design Flow and 100-Year Flow
Flow File p:\City_of_Scottsda1e\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.f04

Flow Data (cfs)

* River Reach RS
* Indian Bend WashIndian Bend Road17

PF 1
30000

PF 2 *
17000 *

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

Boundary Conditions
** ••• *.*********** ••• ***********************************************************************************

* River Reach Profile Upstream Downstream
********************************************************************************************************

* Indian Bend WashIndian Bend RoadPF 1 Normal S = 0.0012 *
********************************************************************************************************

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

GEOMETRY DATA

Geometry Title: Proposed (3 Span Bridge, 124.5' spans)
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Wash\IBWexst.g16

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 17

INPUT
Description: Most
Station Elevation

Sta Elev

U.S. X-Section,
Data num=

Sta Elev

D.S. of
31
Sta

East Channel

E1ev Sta Elev Sta Elev
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- - - - - - - - - - - - - - - - - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

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

0 1290 25 1285 40 1282 388 1282 410 1284
490 1285 510 1285 608 1284 730 1284 755 1284
810 1284 832 1285 870 1285 898 1282 1090 1282

1118 1284 1138 1285 1180 1287 1218 1290 1240 1290
1245 1291 1270 1291 1278 1290 1305 1290 1385 1289
1435 1286 1486 1286 1575 1286 1650 1285 1685 1285
1700 1290

Manning's n Values num= 3
Sta n val Sta n Val Sta n Val

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

0 .03 0 .03 1700 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 1700 470 430 315 .1 .3

IneEEective Flow num= 1
Sta L Sta R Elev Permanent

1245 1700 1292 F

CROSS SECTION OUTPUT ProEile #PF 1
******* •• ***** ••• *********************.********************************************.***********

* E.G. E1ev ( Et) * 1288.74 * Element LeEt 08 * Channel * Right OB *
* Vel Head (Et) 0.39 * Wt. n-Val. 0.030
* W.S. Elev ( Et) * 1288.35 * Reach Len. ( Et) 470.00 430.00 315.00
* Crit W.S. (Et) * 1285.96 * Flow Area (sq Et) * 5958.68
* E.G. Slope (Et/ft) *0.001206 * Area (sq Et) * 6680.35
* Q Total (cEs) *30000.00 * Flow (cEs) *30000.00
* Top Width ( Et) * 1487.92 * Top Width ( ft) * 1487.92
* Vel Total (Et/s) * 5.03 * Avg. Vel. (ft/s) 5.03
* Max Chl Dpth (ft) * 6.35 * Hydr. Depth (ft) * * 5.01 *
* Cony. Total (cfs) *863877.3 * Cony. (cfs) *863877.3
* Length Wtd. ( ft) 430.00 * Wetted Per. ( Et) * 1189.89 *
* Min Ch El (Et) * 1282.00 * Shear (lb/sq ft) 0.38
* Alpha 1. 00 * Stream Power (lb/Et s) * 1. 90
* Frctn Loss (ft) 0.50 * Cum Volume (acre-Et) 11. 59 * 161.64
* C & E Loss ( ft) 0.02 * Cum SA (acres) 1.12 * 27.59 *
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surEace was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (Et)
* Vel Head (ft)
* W.S. Elev (Et)

* 1287.23
* 0.24
* 1286.99

* Element
* Wt. n-Val.
* Reach Len. (Et)

LeEt 08 * Channel * Right OB *
* * 0.030

470.00 430.00 315.00
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- - - - - - - - -- - - - - - - - - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

* Crit W.S. ( ft) * 1285.05 * Flow Area (sq ft) * 4361.70

* E.G. Slope (fUft) *0.001066 * Area (sq ft) * 4695.54

* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00

* Top Width (ft) * 1437.17 * Top Width (ft) * 1437.17
* Vel Total ( fUs) 3.90 * Avg. vel. (ft/s) 3.90

* Max Chl Dpth (ft) 4.99 * Hydr. Depth ( ft) 3.74
* Cony. Total (cfs) *520705.0 * Conv. (cfs) *520705.0

* Length Wtd. (ft) 430.00 * Wetted Per. ( ftl * * 1165.64 *

* Min Ch El ( ft) * 1282.00 * Shear (lb/sq ft) 0.25

* Alpha 1. 00 * Stream Power (lb/ft s) * * 0.97 *

* Frctn Loss ( ft) 0.42 * Cum volume (acre-ft) 10.21 115.69 *

* C & E Loss (ft) * 0.01 * Cum SA (acres) 1. 04 25.79 *

*

*

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

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 16.75

INPUT
Description: Flow
Station Elevation

Sta Elev

Split by Golf Course Mounds
Data num= 50

Sta Elev StaElev Sta Elev Sta Elev
*******.*****.*************.***.***********~***~********************************

0 1290 35 1285 50 1281 482 1281 500 1283

520 1284 525 1285 575 1289 590 1290 630 1290

670 1290 700 1291 732 1290 775 1285 805 1284

870 1283 925 1283 1015 1285 1025 1286 1050 1286.6

1065 1286 1080 1285 1110 1282 1220 1282 1265 1283

1300 1284 1400 1284 1490 1285 1530 1287 1580 1287

1610 1287 1635 1290 1675 1295 1720 1292 1770 1291.7
1818 1291 1822 1290 1852 1291 1878 1291 1892 1290
1930 1286 1962 1286 1995 1287 2005 1288 2020 1288
2045 1287 2075 1286 2105 1285 2140 1285 2155 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 2155 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 2155 627 30 120 .1 .3

Ineffective Flow num= 1
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-- - - - - - - .. - - - - .. - - - -
Sta L

1675
Sta R

2155
Elev
1296

Permanent
F

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1288.22 * Element Left OB * Channel * Right OB *

* Vel Head (ft) 0.33 * Wt. n-Val. 0.030

* W.S. Elev (ft) * 1287.89 * Reach Len. (ft) 627.00 30.00 120.00

* Crit W.S. ( ft) * 1285.31 * Flow Area (sq ft) * 6531.22

* E.G. Slope (ft/ft) *0.001119 * Area (sq ft) * * 6896.06 *

* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00 *

* Top Width (ft) * 1631. 63 * Top Width (ft) * 1631. 63 *

* Vel Total (ft/s) * 4.59 * Avg. Vel. ( ft/s) * 4.59 *

* Max Chl Dpth (ft) * 6.89 * Hydr. Depth ( ft) * 4.62 *

* Cony. Total (cfs) *896623.5 * Cony. (cfs) *896623.5

* Length Wtd. ( ft) 200.08 * Wetted Per. ( ft) * 1415.41

* Min Ch El (ft) * 1281.00 * Shear (lb/sq ft) 0.32

* Alpha 1. 00 *- Stream Power (lb/ ft s) * 1. 48

* Frctn Loss (ft) 0.36 * Cum Volume (acre-ft) 11.59 94.63

* C & E Loss (ft) 0.12 * Cum SA (acres) 1.12 12.19
***********************************************************************************************

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ftl * 1286.79 * Element * Left OB * Channel * Right OB *

* Vel Head (ft) 0.20 * Wt. n-Val. * 0.030

* W.S. Elev ( ft) * 1286.59 * Reach Len. ( ft) 627.00 30.00 120.00

* Crit W.S. ( ft) * 1284.31 * Flow Area (sq ft) * 4758.43

* E.G. Slope (ft/ft) *0.000906 * Area (sq ft) * 4882.55

* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00

* Top Width (ft) * 1425.98 * Top Width (ft) * 1425.98

* Vel Total ( ft/s) 3.57 * Avg. Vel. (ft/s) 3.57

* Max Chl Dpth (ft) * 5.59 * Hydr. Depth (ft) 3.71

* Cony. Total (cfs) *564836.8 * Cony. (cfs) *564836.8

* Length Wtd. ( ft) 258.31 * Wetted Per. (ft) * 1282.59

* Min Ch El ( ft) * 1281. 00 * Shear (lb/sq ft) * 0.21

* Alpha 1. 00 * Stream Power (lb/ft s) * 0.75

* Frc\:n Loss ( ft) 0.37 * Cum Volume (acre-ft) * 10.21 68.41

* C & E Loss (ft) * 0.12 * Cum SA (acres) 1. 04 11.66 *
***********************************************************************************************
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- - - - - - - .. - - - - - - - - - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road

INPUT
Description: Controlling
Station Elevation Data

Sta Elev Sta

RS: 16.5

Section u.S. of Existing Drop Structure
num= 25

Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

400 1292 400 1271.5 469 1271.5 504 1283 509 1283

525 1285 559 1290 578 1291 592 1291 605 1290

631 1291 660 1291 666 1290 694 1286 706 1285

728 1284 745 1283 750 1283 1009 1283 1045 1283

1365 1283 1419 1284 1458 1285 1624 1289 1690 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

400 .03 559 .03 1690 .018

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

559 1690 105 105 105 .6 .8

Ineffective Flow num= 3
Sta L Sta R Elev Permanent

400 400 1292 F
907 1009 1286 F

1400 1400 1292 F

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)

* 1287.74
1. 57

* 1286.17
* 1286.17
*0.003235
*30000.00

946.83

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ftl
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)

Left OB * Channel * Right OB •
0.030 0.030

105.00 * 105.00 105.00
* 1379.97 * 2295.31
* 1379.97 * 2295.31
*17092.97 *12907.03

132.97 813.86
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- - - - .. - - - - - - - - - - - - - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

* vel Total (ft/s) * 8.16 * Avg. Vel. (ft/s) * 12.39 5.62 * *
* Max ChI Dpth (ft) * 14.67 * Hydr. Depth ( ft) * 10.38 2.82 * *
* Cony. Total (cfs) *527416.4 * Conv. (cfs) *300503.8 *226912.6 *
* Length Wtd. (ft) 105.00 * Wetted Per. (ft) 149.70 814.00
* Min Ch El ( ft) * 1283.00 * Shear (lb/sq ft) 1. 86 0.57 *
* Alpha * 1. 52 * Stream Power (lbl ft s) * 23.06 3.20 *
* Frctn Loss (ft) 0.30 * Cum volume (acre-ft) 1. 66 * 91.47 *
* C & E Loss ( ft) 0.10 * Cum SA (acres) 0.16 11. 35 *
***********************************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft) * 1286.30 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 1. 41 * Wt. n-Val. 0.030 0.030
* W.S. Elev (ft) * 1284.89 * Reach Len. (ft) 105.00 105.00 * 105.00
* Crit W.S. ( ft) * 1284.89 * Flow Area (sq ft) * 1215.47 * 1104.08
* E.G. Slope (ft/ft) *0.002602 * Area (sq ft) * 1215.47 * 1297.21 *
* Q Total (cfs) *17000.00 * Flow (cfs) *13002.65 * 3997.35
* Top Width (ft) * 869.65 * Top Width ( ft) * 124.15 * 745.50 *
* Vel Total (ft/s) * 7.33 * Avg. vel. (ft/s) 10.70 3.62
* Max ChI Dpth (ft) 13.39 * Hydr. Depth (ft) 9.79 1. 72
* Cony. Total (cfs) *333287.2 * Cony. (cfs) *254918.6 * 78368.6 *
* Length Wtd. ( ft) 105.00 * Wetted Per. (ft) 139.50 643.57
* Min Ch El (ft) * 1283.00 * Shear (lb/sq ft) 1. 42 * 0.28 *
* Alpha 1. 69 * Stream Power (lbl ft s) * 15.14 1. 01 *
* Frctn Loss ( ft) 0.25 * Cum Volume (acre-ft) 1. 46 66.29
* C & E Loss (ft) 0.30 * Cum SA (acres) 0.15 10.91
******* •• *************.************************************************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.
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- - - - - - - - - .. .. - .... - - .. .. -
Note:

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION

RIVER; Indian Bend Wash
REACH; Indian Bend Road RS; 15

INPUT
Description: Upstream Face of

Bridge
1286
50
1285
130·
1284
280
1283
338
1282
345
1280

365
1275
375
1274
465
1272
660
1271
880
1271
910
1272

1100
1272
1186
1273
1232
1274
1235
1275
1250
1280
1268
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.. .. ..; .. .. - .. .. .. - .. .. - ~ - - .. - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

1
281

1358
1283
1410
1284
1472
1285
1520
1286
1578
1287
16

10
1290
Station Elevation Data num= 25

Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
********************************************************************************

-85 1290 -10 1286 50 1285 130 1284 280 1283

338 1282 345 1280 365 1275 375 1274 465 1272

660 1271.5 880 1271.5 910 1272 1100 1272 1186 1273

1232 1274 1235 1275 1250 1280 1268 1281 1358 1283

1410 1284 1472 1285 1520 1286 1578 1287 1610 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

-85 .03 -85 .03 1610 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

-85 1610 90 90 90 .6 .8

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-85 646.5 1290 F
969 1610 1290 F

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft)

* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)

* 1282.14
* 1.74
* 1280.40
* 1278.09
*0.002524
*30000.00

913 .54
10.59

8.90
*597098.9

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (cfs)

Left OB * Channel
0.030

1.00 1.00
* 2832.16
* 7340.54
*30000.00

913.54
10.59

8.78
*597098.9
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- - - - - .. .. .. -'.. .. - .. - - .. - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

* Length Wtd. (Et)
* Min Ch El (Et)
* Alpha
* Frctn Loss (Et)
* C & E Loss (Et)

1. 00
* 1271.50

1. 00
0.00
0.43

* Wetted Per. (Et)
* Shear (lb/sq ft)
* Stream Power (lb/Et s) *
* Cum Volume (acre-ft)
* Cum SA (acres)

322.50
1. 38

14.66
79.85

9.27
***********************************************************************************************

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need Eor
additional cross sections.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT ProEile #PF 2
***********************************************************************************************

*

* E.G. Elev (ft)
* Vel Head (Et)
* W.S. Elev (Et)
* Crit W.S. (Et)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cEs)
* Length Wtd. (ft)
* Min Ch El (f t )
* Alpha
* Frctn Loss (Et)
* C & E Loss (ft)

* 1279.10
* 1.04
* 1278.07
* 1276.05
*0.002268
*17000.00

891. 45
8.17
6.56

*356928.6
1. 00

* 1271.50
1. 00

*

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (Et)
* Avg. Vel. (Et/s)
* Hydr. Depth (ft)
* Conv. (cEs)
* Wetted Per. (Et)
* Shear (lb/sq Et)
* Stream Power (lb/ft s) *
* Cum Volume (acre-ft)
* Cum SA (acres)

Left OB * Channel * Right OB *
0.030

1.00 1.00 1.00 *
* 2079.88
* 5240.92 *
*17000.00

891.45
* 8.17
* 6.45 *
*356928.6

322.50
0.91
7.47

58.41
* 8.94 *

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

BRIDGE

RIVER: Indian Bend Wash
REACH: Indian·Bend Road RS: 14.25

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

124.5 feet)
1

78
2.6

Coordinates

INPUT
Description: 3 Span Bridge (Spans
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

num= 4
Sta Hi Cord Lo Cord
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- - _. - - .. .. - .. - - .. '.. - .. -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

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

-85 1290 646.5 1292.9 1286.6 969 1292.9 1286.6

1610 1290

Upstream Bridge Cross Section Data
Station Elevation Data num= 25

Sta Elev Sta Elev Sta Elev Sta E1ev Sta E1ev
********************************************************************************

-85 1290 -10 1286 50 1285 130 1284 280 1283

338 1282 345 1280 365 1275 375 1274 465 1272

660 1271.5 880 1271.5 910 1272 1100 1272 1186 1273

1232 1274 1235 1275 1250 1280 1268 1281 1358 1283

1410 1284 1472 1285 1520 1286 1578 1287 1610 1290

Manning's n Values num= 3

- Sta n Val Sta n Val Sta n Val
************************************************

-85 .03 -85 .03 1610 .03

Bank Sta: Left Right Coeff Contr. Expan.
-85 1610 .6 .8

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

-85 646.5 1290 F
969 1610 1290 F

Downstream Deck/Roadway Coordinates
num= 4

Sta Hi Cord La Cord Sta Hi Cord La Cord Sta Hi Cord La Cord
************************************************************************

552 1290 616.5 1292.9 1286.3 939 1292.9 1286.3
1010 1290

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

556.5 1291 616.5 1271 .939 1271 999 1291

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

556.5 .03 556.5 .03 999 .03

Bank Sta: Left Right Coeff Contr. Expan.
556.5 999 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent
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..- - ... - - .. .. ... - .. - - '. .. - ...
556.5

939
616.5

999
1290
1290

F
F

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Abutments 2

o horiz. to 1.0 vertical
3 horiz. to 1.0 vertical

.95
1284

Broad Crested

Abutment Data
Upstream num=

- Sta Elev
2

Sta Elev
***.***.************************

646.1 1286.3 646.5
Downstream num=

Sta Elev Sta

1271.5
2

Elev
********************************

616.4 1286.3

Abutment Data
Ups tream num=

Sta Elev

616.5

2
Sta

1271

Elev
********************************

969 1271.5 969.1
Downstream num=

Sta Elev Sta

1286.6
2

Elev
********************************

939 1271 939.1 1286.6

Number of Piers = 2

Pier Data
Pier Station
Upstream

Width

Upstream=
num= 2

Elev Width

745.5

Elev

Downstream= 715.5

.*******************************

5
Downstream

Width

1271 5 1291
num= 2

Elev Width Elev
********************************

5

Pier Data
Pier Station

1271 5

Upstream=

1291

870 Downstream= 840
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- - .. - - - .... .... ... .. .. - -
Upstream

Width
num=

Elev
2

Width Elev

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

*******************************~

5
Downstream

Width

1271 5 1291
num= 2'

Elev Width Elev
********************************

5 1271 5 1291

Number of Bridge Coefficient Sets 1

Low Flow Methods and Data
Energy
Momentum
Yarnell

Selected Low Flow Methods

Cd 1.2
KVal 1.05

Highest Energy Answer

High Flow Method
Pressure and Weir flow

Submerged Inlet Cd
Submerged Inlet + Outlet Cd
Max Low Cord

.8

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #PF 1
*********************************************************************************************

· E.G. US. (ft) 1282.14 · Element 'Inside BR US 'Inside BR DS ·
• W.S. US. ( ft) 1280.40 · E.G. Elev (ft) 1281.71 1281.21

• Q Total (cfs) 30000.00 • W.S. Elev (ft) 1279.25 1278.93

• Q Bridge (cfs) 30000.00 • Crit W.S. (ft) 1278.22 1277.60 •
• Q Weir (cfs) • • Max Chl Dpth ( ft) 7.75 7.93

• Weir Sta Lft (ft) • Vel Total ( ft/s) • 12.58 12.10

• Weir Sta Rgt (ft) • • Flow Area (sq ft) 2385.67 2479.25 •
• Weir Submerg • Froude # ChI 0.80 0.76

• Weir Max Depth ( ft) · Specif Force (cu ft) 20828.60 21108.38

• Min El Weir Flow (ft) 1290.31 · Hydr Depth (ft) 7.63 7.93

• Min El Prs (ft) 1286.60 • W.P. Total (ft) 343.52 344.23

• Delta EG (ft) 1. 08 • Conv. Total (cfs) 430121.9 457970.7

• Delta WS (ft) • 1. 48 • Top Width (ft) 321.17 313.30

• BR Open Area (sq ft) 4681.51 · Frctn Loss (ft) 0.36 0.04

* BR Open Vel (ft/s) 12.58 * C & E Loss ( ft) 0.15 0.10

· Coef of Q · Shear Total (lb/sq ft) * 2.11 1. 93
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- - - - .... - .. - ..
Indian Bend Wash

New 3 Span Bridge (124.5 ft Spans)
Design Discharge =30,000 cfs

100-Year Discharge =17,000 cfs

, Br Sel Method 'Energy only 'Power Total (lb/ft s) 26.52 23.35
*********************************************************************************************

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

BRIDGE OUTPUT Profile #PF 2
*********************************************************************************************

1. 25
11.68

'Inside BR OS *
1278.19
1276.84
1275.51

5.84
9.31

1825.83
0.68

10249.50
5.84

335.87
279592.8

313.27

1. 06
9.23

,

,

'Inside BR US
1279.06
1277.89
1276.15

6.39
8.67

1960.71
0.61

10734.93
6.27

338.08
313486.4

321.12

, Element
, E.G. Elev (ft)
, W.S. Elev (ft)
, Crit W.S. (ft)
* Max ChI Dpth (ft)
, Vel Total (ft/s)
, Flow Area (sq ft)
, Froude # ChI
, Specif Force (cu ft)
, Hydr Depth (ft)
* W.P. Total (ft)
, Conv. Total (cfs)
, Top Width (ft)
, Frctn Loss (ft)
, C & E Loss (ft)
, Shear Total (lb/sq ft) *
* Power Total (lb/ft s)

1290.31
1286.60

0.95
1.15

4681.51
9.31

Momentum

1279.10
1278.07

17000.00
17000.00

,

,

, E. G. us. ( f t)

, w.s. US. (ft)
, Q Total (cfs)
, Q Bridge (cfs)
* Q Weir (cfs)
, Weir Sta Lft (ft)
, Weir Sta Rgt (ft)
* Weir Submerg
, Weir Max Depth (ft)
, Min El Weir Flow (ft)
* Min El Prs (ft)
, Delta EG (ft)
, Delta WS (ft)
, BR Open Area (sq ft)
* BR Open Vel (ft/s)
, Coef of Q
, Br Sel Method
*********************************************************************************************

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian· Bend Road RS: 13.5

INPUT
Description: Downstream Face of Bridge
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
****************************************************************

556.5 1291 616.5 1271 939 1271 999 1291

Manning's n Values num:::;: 3
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- - ...' - .. ~ .. - .. .. ,..' .. ~ ... - .. .. - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

Sta n Val Sta n Val Sta n Val
************************************************

556,5 ,03 556.5 .03 999 .03

Bank Sta: LeEt
556.5

IneEEective Flow
Sta L Sta R
556.5 616.5

939 999

Right
999

nurn=
Elev
1290
1290

Lengths: LeEt Channel
70 140

2
Permanent

F
F

Right
235

CoeEE Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT ProEile #PF 1
*********************************************************************************************.*

* E.G. Elev (ft)
* Vel Head (Et)
* W.. S. Elev (ft)
* Crit W.S. (Et)
* E.G. Slope (Et/Et)
* Q Total (cEs)
* Top Width (ft)
* Vel Total (Et/s)
* Max Chl Dpth (ft)
* Cony. Total (cEs)
* Length Wtd. (Et)
* Min Ch El (Et)
* Alpha
* Frctn Loss (Et)
* C & E Loss (ft)

* 1281.06
* 2.14
* 1278.92
* 1277,47
*0.003569
*30000.00

369.99
11,75
7.92

*502179.4
140.00

* 1271.00
1. 00
0.57
0.01

* Element *
* Wt. n-Val. *
* Reach Len. (Et)
* Flow Area (sq Et)
* Area (sq Et)
* Flow (cEs) *
* Top Width (Et) *
* Avg. Vel. (ft/s)
* Hydr. Depth (Et)
* Cony. (cfs) *
* Wetted Per. (ft)
* Shear (lb/sq Et)
* Stream Power (lb/ft s) *
* Cum Volume (acre-Et)
* Cum SA (acres)

LeEt OB * Channel * Right OB *
* 0.030

70.00 * 140.00 235.00
* 2552.72 *
* 2740.68 *
*30000.00 *

369.99 *
11.75

7.92
*502179.4

322.50
1.76 *

20.73
74.66

8.60
*******.*.********* ••• *********************************.************.*.****.*******************

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT ProEile #PF 2
***********.**************************************************************.*****************.*.

* E.G. Elev (ft)
* Vel Head (Et)
* W.S. Elev (Et)
* Crit W.S. (Et)
* E.G. Slope (Et/Et)
* Q Total (cEs)
* Top Width (ft)
* Vel Total (Et/s)
* Max Chl Dpth (ft)
* Cony. Total (cEs)
* Length Wtd. (ft)
* Min Ch El (Et)
* Alpha

* 1278.15
1. 23

* 1276.92
* 1275.42
*0.003018
*17000.00

358.02
8.90
5.92

*309433.3
140.00

* 1271.00
1. 00

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq Et)
* Area (sq Et)
* Flow (cEs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Cony. (cEs)
* Wetted Per. (Et)
* Shear (lb/sq Et)
* Stream Power (lb/ft

*
*

s) *

LeEt OB * Channel
0.030

70.00 140.00
* 1909.10
* 2014.22
*17000.00

358.02
8.90

* 5.92
*309433.3

322.50
1.12
9.93

* Right OB *
*

235.00 *

*
*

*
*
*
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.. - .. - .. .. .. - - .. .. - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge = 30,000 cfs
100-Year Discharge = 17,000 cfs

* Frctn Loss (ft)
* C & E Loss (ft)

* 0.55
0.04

* Cum Volume (acre-ft)
* Cum SA (acres) * *

54.40
8.27 *

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION

RIVER: Indian Bend wash
REACH: Indian Bend Road

INPUT
Description: Narrow Point
Station Elevation Data

Sta Elev Sta

RS: 13

of Indian Bend Wash Inlet Channel
num= 16

Elev Sta E1ev Sta Elev Sta Elev
********************************************************************************

-34.5 1294 30.5 1293 119.5 1291 158.5 1290 173.5 1285
185.5 1280 198.5 1275 207.5 1271 280 1271 425 1271

485 1271 530 1271 545 1275 565 1280 583 1285
602 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

-34.5 .03 158.5 .03 602 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
158.5 602 130 130 130 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1280.48 * Element Left OB * Channel

* Vel Head (ft) 2.24 * Wt. n-Val. * 0.030
* W.S. Elev ( ft) * 1278.24 * Reach Len. (ft) 130.00 130.00

* Crit W.S. ( ft) * * Flow Area (sq ft) * * 2495.07

* E.G. Slope (ft/ft) *0.004630 * Area (sq ft) * 2495.07
* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00

* Top Width (ft) 367.88 * Top Width (ft) * 367.88
* Vel Total (ft/s) 12.02 * Avg. Vel. ( ft/s) 12.02
* Max Chl Dpth (ft) 7.24 * Hydr. Depth ( ft) 6.78

* Conv. Total (cfs) *440907.1 * Conv. (cfs) *440907.1
* Length Wtd. (ft) 130.00 * Wetted Per. ( ft) 370.25

* Min Ch El ( ft) * 1271.00 * Shear (lb/sq ft) 1. 95

* Alpha 1. 00 * Stream Power (lb/ft s) * 23.42
* Frctn Loss (ft) 0.24 * Cum Volume (acre-ft) 66.25

* C & E Loss (ft) 0.43 * Cum SA (acres) 7.42

* Right OB *

*
130.00

*
*

Page 16 of 24



- -' - - - .. ,,. - - - .. .. - ..
Indian Bend Wash

New 3 Span Bridge (124.5 ft Spans)
Design Discharge =30,000 cfs

100-Year Discharge =17,000 cfs

••••• ** ••••• ***** •• ***************************.**********.*********************************.*.*

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2
*******.*******************************.************.*.***************.******.*.***************

* E.G. E1ev (ft) * 1277.57 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 1. 58 * Wt. n-Val. 0.030
* W.S. Elev ( ft) * 1275.99 * Reach Len. (ft) 130.00 130.00 130.00
* Crit W.S. (ft) * Flow Area (sq ft) * * 1683.45 *
* E.G. Slope ( ft/ft) *0.005211 * Area (sq ft) * 1683.45
* Q Total (cfs) *17000.00 * Flow (cfs) *17000.00 *
* T-Op Width (ft) * 353.02 * Top Width ( ft) * 353.02 *
* Vel Total (ft/s) * 10.10 * Avg. vel. (ft/s) 10.10
* Max Chl Dpth (ft) 4.99 * Hydr. Depth ( ft) * 4.77 *
* Conv. Total (cfs) *235487.7 * Conv. (cfs) *235487.7 * *
* Length Wtd. ( ft) * 130.00 * Wetted Per. ( ft) * * 354.70 *
* Min Ch El ( ft) * 1271.00 * Shear (lb/sq ft) * 1. 54
* Alpha 1.00 * Stream Power (lb/ft s) * 15.59
* Frctn Loss (ft) 0.20 * Cum Volume (acre-ft) 48.45
* C & E Loss (ft) 0.34 * Cum SA (acres) 7.13
**.****************** •••• ********************************************** •• **********************

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 12

INPUT
Description: Expanding Indian Bend
Station Elevation Data num=

Sta Elev Sta Elev

Wash Inlet Channel, Reconstruct Lt Bank
14
Sta Elev Sta Elev Sta Elev

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

-32 1289 -14 1285 6 1280 27 1275 38 1272
48 1271 185 1270 225 1266 392 1266 402 1270

415 1275 440 1280 465 1285 490 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
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- - - - - - - - - - - - - - - -
************************************************

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

-32 .03 -32 .03 490 .03

Bank Sta: Left
-32

Right
490

Lengths: Left Channel
.175 175

Right
175

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Ch1 Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* 1279.81
0.80

* 1279.01

*0.001004
*30000.00

424.87
7.17

* 13 .01
*946644.4

175.00
* 1266.00

1.00
0.14

. 0.09

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum volume (acre-ft)
* Cum SA (acres)

*

*

*

Left OB * Channel * Right OB *
0.030

175.00 175.00 175.00
* 4182.16 *
* 4182.16
*30000.00

424.87
7.17
9.84 *

*946644.4 *
428.09

0.61
4.39

56.28
6.23 *

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

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cri t W. S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Fretn Loss (ft)
* C & E Loss (ft)

* 1277.02
0.44

* 1276.58

*
*0.000749
*17000.00

402.52
5.35

10.58
*621192.6

175.00
* 1266.00

1. 00
* 0.11
* 0.05

* Element
" Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ftls)
* Hydr. Depth (ft)
* Conv. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum volume (acre-ft)
* Cum SA (acres)

Left OB * Channel * Right'OB *
0.030 *

175.00 175.00 175.00
* 3177.52
* 3177.52
*17000.00

402.52
* 5.35

7.89
*621192.6

405.22
0.37 *
1. 96

41.20
6.00

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

CROSS SECTION

RIVER: Indian Bend Wash
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- - - - - .. - - - - - - - -
REACH: Indian Bend Road RS: 11

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

INPUT
Description: Expanding Indian Bend
Station Elevation Data num=

Sta Elev Sta Elev

Wash Inlet Channel
18

Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1285 18 1280 40 1275 57 1274 75 1273

98 1272 112 1271 121 1270 140 1266 409 1266

422 1270 431 1272 460 1273 560 1274 565 1275

580 1280 600 1284 612 1285

Manning's n Values num= 3
Sta n val Sta n Val Sta n Val

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

0 .03 0 .03 612 .03

Bank Sta: LeEt Right Lengths: Left Channel Right Coeff Contr. Expan.

0 612 335 335 335 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1279.58 * Element Left OB * Channel * Right OB *

* Vel Head ( ft) 0.50 * Wt. n-Val. 0.030
* W.S. Elev (ft) * 1279.08 * Reach Len. (ft) 335.00 335.00 335.00

* Crit W.S. (ft) * Flow Area (sq ft) * 5290.37
* E.G. Slope (ft/ft) *0.000653 * Area (sq ft) * * 5290.37 *

* Q Total (cfs) *30000.00 * Flow (cfs) *30000.00 *

* Top Width ( ft) 555.17 * Top Width ( ft) * 555.17 *

* Vel Total (ft/s) 5.67 * Avg. Vel. (Et/s) * 5.67 *

* Max Chl Dpth (ft) 13 .08 * Hydr. Depth (ft) 9.53 *
* Cony. Total (cfs) *1174060.0 * Cony. (cfs) *1174060.0
* Length Wtd. ( ft) 335.00 * Wetted Per. (Et) 557.82 *

* Min Ch El ( ft) * 1266.00 * Shear (lb/sq Et) 0.39 *

* Alpha * 1. 00 * Stream Power (lb/Et s) * 2.19 *
* Frctn Loss (ft) 0.29 * Cum Volume (acre-Et) 37.26
* C & E Loss (ft) 0.02 * Cum SA (acres) 4.26 *
***********************************************************************************************

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W. S. Elev (ft)

* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top width (ft)

* 1276.87
0.29

* 1276.58

*0.000541
*17000.00

536.66

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)

*

Left OB * Channel * Right OB *
* 0.030

335.00 * 335.00 335.00
* 3924.66
* 3924.66
*17000.00

536.66
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---------------------------------------------------------------- - - - - - - - - - - - - - - - - - -
Indian Bend Wash

New 3 Span Bridge (124.5 ft Spans)
Design Discharge =30,000 cfs

100-Year Discharge =17,000 cfs

* Vel Total (Et/s) 4.33 * Avg. Vel. (Et/s) * 4.33 *

* Max ChI Dpth (Et) 10.58 * Hydr. Depth (Et) 7.31

* Cony. Total (cEs) *730617.4 * Cony. (cEs) *730617.4

* Length Wtd. ( Et) 335.00 * Wetted Per. (Et) 538.62

* Min Ch El ( Et) * "1266.00 * Shear (lb/sq Et) * 0.25

* Alpha 1. 00 * Stream Power (lblft s) * * 1. 07

* Frctn Loss (Et) 0.26 * Cum Volume (acre-Et) 26.93 *

* C & E Loss ( Et) * 0.02 * Cum SA (acres) * * 4.11 *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need Eor additional cross sections.

CROSS SECTION

RIVER: Indian Bend Wash
REACH: Indian Bend Road RS: 10

INPUT
Description: Most
Station Elevation

Sta Elev

D.S. X-Section, U.S. oE East Interceptor Channel
Data num= 18

Sta Elev Sta Elev Sta Elev Sta E1ev
********************************************************************************

0 1283.7 12 1283 25 1280 48 1275 67 1272

145 1271 205 1270 245 1269 295 1268 355 1269

432 1270 495 1271 557 1271 560 1272 572 1275

591 1280 610 1285 625 1286.6

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .03 0 .03 625 .03

Bank Sta: LeEt Right Lengths: LeEt Channel Right Coeff Contr. Expan .

0 625 0 0 0 .1 . 3

CROSS SECTION OUTPUT ProEile #PF 1
*************~**************************************** *****************************************

* E.G. Elev (Et)
* Vel Head (Et)
* W. S. Elev (Et)
* Crit W.S. (Et)

* E.G. Slope (Et/Et)

* Q Total (cEs)
* TOp Width (Et)

* Vel Total (Et/s)
* Max ChI Dpth (Et)

* 1279.26
0.72

* 1278.54
* 1274.91
*0.001201
*30000.00

553.75
6.82

10.54

* Element
* Wt. n-Val.
* Reach Len. (Et)
* Flow Area (sq Et)
* Area (sq Et)

* Flow (cEs)
* Top Width (Et)
* Avg. Vel. (Et/s)
* Hydr. Depth (Et)

LeEt OB * Channel * Right OB *
0.030

* 4398.49
* 4398.49
*30000.00

553.75
* 6.82

7.94
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----~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-- - - - - - - - - - - - - - - - - - -Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge = 17,000 cfs

* Conv. Total (efs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Fretn Loss (ft)
* C & E Loss (ft)

*865569.4

* 1268.00
1. 00

* Conv. (c f s )
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres)

*865569.4
555.42

0.59
4.05

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

CROSS SECTION OUTPUT Profile #PF 2
***********************************************************************************************

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cri t W. S . ( f t)
* E.G. Slope (ft/ft)
* C!- Total (cfs)
* Top Width (ft)
* Vel Total (ftls)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Fretn Loss (ft)
* C & E Loss (ft)

* 1276.59
* 0.47
* 1276.12
* 1273.37
*0.001202
*17000.00

533.37
5.52
8.12

*490289.4

* 1268.00
1. 00

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ftls)
* Hydr. Depth (ft)
* Conv. (e f s I
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres)

*

*

*

*

Left OB * Channel * Right OB *
0.030

*
* 3079.74
* 3079.74
*17000.00

533.37
5.52
5.77

*490289.4
534.46

0.43
2.39

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

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

SUMMARY OF MANNING'S N VALUES

River:Indian Bend Wash
*****************************************************************

Reach River Sta. n1 n2 n3
*****************************************************************

*Indian Bend Road* 17 .03* .03* .03*
*Indian Bend Road* 16.75 .03* .03* .03'
*Indian Bend Road* 16.5 .03* .03* .018*
*Indian Bend Road* 15 * .03* .03* .03*
*Indian Bend Road* 14.25 *Bridge
*Indian Bend Road* 13.5 .03* .03* .03*
*Indian Bend Road* 13 .03* .03* .03*
*Indian Bend Road* 12 * .03* .03* .03*
*Indian Bend Road* 11 * .03* .03* .03*
*Indian Bend Road* 10 .03* .03* .03*
*****************************************************************

********************************************************************************
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- - - - - - - - - - - - - - - - - - -
SUMMARY OF REACH LENGTHS

Indian Bend Wash
New 3 Span Bridge (124.5 ftSpans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

River: Indian Bend Wash
***************************~*************************************

Reach * River Sta. Left * Channel * Right
*****************************************************************

*Indian Bend Road' 17 470' 430* 315'
*Indian Bend Road* 16.75 627* 30* 120*
'Indian Bend Road* 16.5 105* 105* 105*
*Indian Bend Road* 15 90' 90' 90'
'Indian Bend Road' 14.25 *Bridge
*Indian Bend Road' 13.5 70' 140' 235'
'Indian Bend Road' 13 130' 130' 130'
*Indian Bend Road* 12 * 175' 175' 175'
• Indian Bend Road' 11 335' 335' 335*
*Indian Bend Road' 10 O' O' O'
*****************************************************************

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

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Indian Bend Wash

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

Reach • River Sta . • Contr. . Expan.
*******************************************************

*Indian Bend Road' 17 .1* .3'
*Indian Bend Road* 16.75 .1' .3'
'Indian Bend Road' 16.5 .6' .S·
*Indian Bend Road' 15 .6' .S·
'Indian Bend Road' 14.25 'Bridge
'Indian Bend Road' 13.5 .1' .3'
'Indian Bend Road' 13 .1' .3'
*Indian Bend Road' 12 .1' .3'
'Indian Bend Road' 11 .1' .3'
*Indian Bend Road' 10 .1' .3'
*******************************************************

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

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : 3 Span Bridg

River: Indian Bend Wash Reach: Indian Bend Road RS: 17 Profile: PF 1
Warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
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- - - - - - - - - - - - - - - - - - -

the need for additional cross sections.
the lowest, valid. energy was used.

the lowest. valid, energy was used.

the lowest. valid. energy was used.

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge =30,000 cfs
100-Year Discharge =17,000 cfs

River: Indian Bend wash Reach: Indian Bend Road RS: 17 Profile: PF 2
Warning:Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. ·The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.75 Profile: PF 1

Warning:Divided flow computed for this cross-section.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.75 Profile: PF 2

Warning:Divided flow computed for this cross-section.·
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was

used.
River: Indian Bend Wash Reach: Indian Bend Road RS: 16.5 Profile: PF 1

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 mI. between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations. when the assumed water surface was set equal to critical depth. the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Wash Reach: Indian Bend Road RS: 16.5 Profile: PF 2
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:Divided flow computed for this cross-section.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations. when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Wash Reach: Indian Bend Road RS: 15 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 15 Profile: PF 2
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 14.25 Profile: PF 1 Upstream
Note: Multiple critical depths were found at this location. The critical depth with

River: Indian Bend Wash Reach: Indian Bend Road RS: 14.25 Profile: PF 1 Downstream
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the lowest, valid, energy was used.

the lowest, valid, energy was used.

the lowest, valid, energy was used.

the lowest, valid, energy was used.

the lowest, valid, energy was used.

the need for additional cross sections.
less than 0.7 or greater than 1. 4.

the need for additional cross sections.
less than 0.7 or greater than 1. 4.

Indian Bend Wash
New 3 Span Bridge (124.5 ft Spans)

Design Discharge = 30,000 cfs
100-Year Discharge =17,000 cfs

Note: Multiple critical depths were found at this location. The critical depth with
River: Indian Bend Wash Reach: Indian Bend Road RS: 14.25 Profile: PF 2 Upstream

Note: Multiple critical depths were found at this location. The critical depth with
River: Indian Bend Wash Reach: Indian Bend Road RS: 14.25 Profile: PF 2 Downstream

Note: Multiple critical depths were found at this location. The critical depth with
River: Indian Bend Wash Reach: Indian Bend Road RS: 13.5 Profile: PF 1

Note: Multiple critical depths were found at this location. The critical depth with
River: Indian Bend Wash Reach: Indian Bend Road RS: 13.5 Profile: PF 2

Note: Multiple critical depths were found at this location. The critical depth with
River: Indian Bend Wash Reach: Indian Bend Road RS: 13 Profile: PF 1

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

This may indicate the need for additional cross sections.
River: Indian Bend Wash Reach: Indian Bend Road RS: 13 Profile: PF 2

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
_ Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

This may indicate the need for additional cross sections.
River: Indian Bend Wash Reach: Indian Bend Road RS: 11 Profile: PF 2

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
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--~-----------------------------------------------------------------Table 1
Seville Channel

New 2-12'x7' Concrete Box Culvert
100-Year Discharge =1073 to 1292 cfs

HEC-RAS Plan: trial River: Indian Bend Rd Reach: Seville Profile: PF 1
Reach River Sta & Indian Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Fraude #

Bend Road Chi
Station

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
10, Entrance 3-

Seville 10'x6' CBC PF 1 1073 1291.79 1296.97 1295.35 1297.76 0.000458 7.12 150.6 59.87 0.56
Seville 9.5, Culvert Culvert

9, Outfall 3-1 O'x6'
Seville CBC PF 1 1073 1290.8 1295.21 1296.31 0.003451 8.43 127.35 54.71 0.72- 8, Entrance to 3-
Seville 10'x4' CBC PF 1 1073 1290.17 1295.46 1293.57 1295.9 0.00056 5.33 201.48 71.3 0.56
Seville 7.5, Culvert Culvert

7,22+75, Outfall
Seville 3 10'x4' CBC PF 1 1073 1290 1293.42 1293.42 1295.13 0.001643 10.49 102.25 80 1

6,22+80,
Entrance to 2-

Seville 12'x7' CBC PF 1 1073 1287 1290.95 1290.95 1292.94 0.001576 11.33 94.71 27 1.01
5.5,32+95,

Seville Culvert PF 1 1292 1282.73 1287.54 1287.2 1289.49 0.001177 11.18 115.55 27 0.9
5.4,33+65,

Seville Culvert PF 1 1292 1282.5 1287.63 1289.34 0.000955 10.5 123.02 27 0.82
15,38+25, Outlet

Seville into Indian Bend PF 1 1292 1281 1287.91 1288.85 0.000353 7.79 165.84 27 0.52
Seville 4,38+30 PF 1 1292 1282 1286.5 1286.5 1288.72 0.006369 11.97 107.95 431.79 0.99

Seville 3,39+50 PF 1 1292 1282.5 1286.49 1285.75 1287.15 0.003511 6.52 198.23 69.28 0.68

Seville 2,43+80 PF 1 1292 1281 1284.12 1284.12 1284.79 0.009752 6.58 196.26 146.3 1
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------------------Table 2
Seville Channel

New 2-121xT CSC
100-Year Discharge = 1073 to 1292 cfs

HEC-RAS Plan: trial River: Indian Bend Rd Reach: Seville Profile: PF 1
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Riqht Top Width

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

(ft) (ft) (ft) (ft) (ft) I(cfs) (cfs) (cfs) (ft)
10, Entrance 3-

Seville 10'x6' CBC PF 1 1297.76 1296.97 0.79 1073 59.87
Seville 9.5, Culvert Culvert

9, Outfall 3-1 O'x6'
Seville CBC PF 1 1296.31 1295.21 1.1 0.21 0.2 1073 54.71

8, Entrance to 3-
Seville- 10'x4' CBC PF 1 1295.9 1295.46 0.44 1073 71.3
Seville 7.5, Culvert Culvert

7,22+75, Outfall
Seville 3 10'x4' CBC PF 1 1295.13 1293.42 1.71 0.01 0.03 1073 80

6,22+80,
Entrance to 2-

. Seville 12'xT CBC PF 1 1292.94 1290.95 1.99 1.36 0.02 1073 27
5.5,32+95,

Seville Culvert PF 1 1289.49 1287.54 1.94 0.07 0.07 1292 27
Seville 5.4,33+65, PF 1 1289.34 1287.63 1.71 0.25 0.23 1292 27

15,38+25, Outlet
Seville into Indian Bend PF 1 1288.85 1287.91 0.94 0 0.13 1292 27
Seville 4,38+30 PF 1 1288.72 1286.5 2.22 0.56 0.47 1292 431.79
Seville 3,39+50 PF 1 1287.15 1286.49 0.66 2.36 0 1292 69.28
It>evllle c.,4,j+OU jf-'t-l 1c.l:S4.1::1 1 ~l:S4.1 ~ U.bf ,~~~ , 40.::1
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- - - - - - - - - - - - - - - - - - -Seville Channel
Proposed 2-12'x?' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

HEC-RAS version 3.1.1 May 2003
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 'Second Street, Suite D

Davis, California 95616-4687
(916) 756-1104

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

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

PROJECT DATA
project Title: seville
Project File seville.prj
Run Date and Time: 6/21/2004 2:40:02 PM

Project in English units

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

PLAN DATA

Plan Title: Plan 03
Plan File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Rd Ditch\seville.p03

Geometry Title: Seville3
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Rd Ditch\seville.g03

Flow Title
Flow File

flow
p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Rd Ditch\seville.fOl

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

11
2
o

Mulitple Openings
Inline Structures
Lateral Structures

o
o
o

Computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance

0.01
0.01
20
0.3
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- - - - - - - - - - - - - - - - - -" -
Flow tolerance factor

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

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

FLOW DATA

Flow Title:
Flow File

flow
p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Rd Ditch\seville.f01

Flow Data (cfs)
*************************************************************

* River
* Indian Bend Rd
* Indian Bend Rd

Reach
Seville
Seville

RS
10
5.5

*
PF 1 *
1073 *
1292 *

*********************.***************************************

Boundary Conditions
********************************************************************************************************

* River Reach Profile * Upstream Downstream
*******************.************************************************************************************

* Indian Bend Rd Seville PF 1 * Critical
********************************************************************************************************

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

GEOMETRY DATA

Geometry Title: Seville3
Geometry File p:\City_of_Scottsdale\23443636\Engr\Drainage\Indian Bend Rd Ditch\seville.g03

CROSS SECTION

RIVER: Indian" Bend Rd
REACH: Seville

INPUT
Description: Entrance to
Station Elevation Data

Sta Elev Sta

RS: 10

3-10'x6'
num=

Elev

box west
15
Sta

of Scottsdale

Elev Sta Elev Sta Elev
********************************************************************************

-29.999 1296.99 -26.667 1295.99 -23.333 1294.99 -19.999 1293.99 -16.667 1292.99
-13.333 1291.99 -8.667 1291.79 0 1291.79 8.667 1291.79 13.333 1291.99
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- - - - - - - - - - - - - - - - - - -Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge = 1073 to 1292 cfs

16.667 1292.99 19.999 1293.99 23.333 1294.99 "26.667 1295.99 29.999 1296.99

Manning's n Values
Sta n Val

num=
Sta n Val

3
Sta n Val

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

-29.999 .013 -29.999 .013 29.999 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-29.999 29.999 145 145 145 .1 .3

Ineffective Flow num= 4
Sta L Sta R Elev Permanent

-29.999 -16.334 1297.79 T
-6.334 -5 1297.79 T

5 6.334 1297.79 T
16.334 29.999 1297.79 T

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1297.76 * Element Left OB * Channel * Right DB *
* Vel Head ( ft) * 0.79 * Wt. n-Val. * 0.013
* W.S. Elev (ft) * 1296.97 * Reach Len. (ft) 145.00 * 145.00 * 145.00 *

* Crit W.S. (ft) * 1295.35 * Flow Area (sq ft) 150.60 *
* E.G. Slope ( ft/ft) *0.000458 * Area (sq ft) * 219.94 *
* Q Total (cfs) * 1073.00 * Flow (cfs) * * 1073.00
* Top Width ( ft) 59.87 * Top Width (ft) 59.87
* Vel Total (ft/s) 7.12 * Avg. Vel. (ft/s) 7.12 *

* Max Chl Dpth (ft) 5.18 * Hydr. Depth (ft) 5.02
* Conv. Total (cfs) * 50164.1 * Conv. (cfs) * 50164.1
* Length Wtd. ( ft) 145.00 * Wetted Per. (ft) 30.27 *

* Min Ch El ( ft) * 1291.79 * Shear (lb/sq ft) * 0.14

* Alpha 1.00 * Stream Power (lb/ft s) * 1. 01
* Frctn Loss (ft) * * Cum Volume (acre-ft) * 10.44
* C & E Loss (ft) * Cum SA (acres) 3.44
***********************************************************************************************

CULVERT

RIVER: Indian Bend Rd
REACH: Sevi 11 e RS: 9.5

Sta Hi Cord Lo Cord

.001
139.998

2.6
Coordinates

INPUT
Description:
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

num= 2
Sta Hi Cord Lo Cord

************************************************
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- - - - - - - - - - - - - - - - -' - -Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

-29.9991298.457 1297.79 29.9991298.457 1297.79

upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
15
Sta Elev Sta Elev Sta Elev

**************************~*****************************************************

-29.999 1296.99 -26.667 1295.99 -23.333 1294.99 -19.999 1293.99 -16.667 1292.99

-13.333 1291. 99 -8.667 1291.79 0 1291.79 8.667 1291.79 13.333 1291.99

16.667 1292.99 19.999 1293.99 23.333 1294.99 26.667 1295.99 29.999 1296.99

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

-29.999 .013 -29.999 .013 29.999 .013

Bank Sta: Left Right Coeff Contr. Expan.
-29.999 29.999 .1 .3

Ine-f fecti ve Flow num= 4
Sta L Sta R Elev Permanent

-29.999 -16.334 1297.79 T

-6.334 -5 1297.79 T

5 6.334 1297.79 T

16.334 29.999 1297.79 T

Downstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
************************************************

-29.9991297.467 1296.8 29.9991297.467 1296.8

Downstream Bridge Cross Section Data
Station Elevation Data num= 15

Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

-29.999 1296 -26.667 1295 -23.333 1294 -19.999 1293 -16.667 1292
-13.333 1291 -8.667 1290.8 0 1290.8 8.667 1290.8 13.333 1291
16.667 1292 19.999 1293 23.333 1294 26.667 1295 29.999 1296

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

•••••••••••• *** •••••••••••••••••••••••••••••••••

-29.999 .027 -29.999 .027 29.999 .027

Bank Sta: Left Right
-29.999 29.999

Ineffective Flow num=
Sta L Sta R Elev

-29.999 -16.3341297.467
-6.334 -51297.467

5 6.33341297.467

Coeff Contr.
.1

4
Permanent

T

T
T

Expan.
.3
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- - - - - - - - - - - - - - - - - - -
16.334 29.9991297.467 T

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence tor weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts 1

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

edge bevel
top edge bevel=0.43D

Culvert Name Shape Rise Span
Culvert #1 Box 6 10
FHWA Chart # 9 - flared wingwalls and Inlet top
FHWA Scale # 1 - Wingwall flared 45 deg.; inlet
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n

.001 144.998 .013 .013
Number of Barrels = 3
Upstream Elevation = 1291.79
Centerline Stations

Sta. Sta. Sta.
-11.334 0 11.334

Downstream Elevation = 1290.8
Centerline Stations

Sta. Sta. Sta.
-11.334 0 11.334

Depth Blocked
o

Entrance Loss Coef
.5

Exit Loss Coef
1

CULVERT OUTPUT Profile #PF 1 Culv Group: Culvert #1
*************************************************************************

* Q Culv Group (cfs) * 1073.00 * Culv Full Len ( ft)

* # Barrels 3 * Culv Vel US (ft/s) 10.48
* Q Barrel (cfs) 357.67 * Culv Vel DS ( ft/s) 7.86

* E.G. US. ( ft) * 1297.76 * Culv Inv El Up (ft) * 1291.79
* W.S. US. (ft) * 1296.97 * Culv Inv El Dn (ft) * 1290.80 *
* E.G. DS ( ft) * 1296.31 * Culv Frctn Ls ( ft) * 0.60
* W.S. DS ( ft) * 1295.21 * Culv Exit Loss ( ft) 0.00 *
* Delta EG (ft) * 1. 45 * Culv Entr Loss ( ft) 0.85
* Delta WS (ft) 1. 77 * Q Weir (cfs)
* E.G. IC (ft i * 1297.33 * Weir Sta Lft (ft) * *
* E.G. OC (ft) * 1297.76 * Weir Sta Rgt (ft)
* Culvert Control * Outlet * Weir Submerg *
* Culv WS Inlet (ft) * 1295.20 * Weir Max Depth ( ft) * *
* Culv WS Outlet (ft) * 1295.35 * Weir Avg Depth (ft)

* Culv Nml Depth (ft) 2.64 * Weir Flow Area (sq ft) *
* Culv Crt Depth ( ft) 3.41 * Min El Weir Flow (ft) * 1298.47
*************************************************************************

CROSS SECTION
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- - - - - - - - - - - - - - - - - - -
RIVER: Indian Bend Rd
REACH: Sevi 11 e RS: 9

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

INPUT
Description: Exit
Station Elevation

Sta Elev

of 3-10'x6' box east of Scottsdale
Data num= 15

Sta Elev Sta Elev Sta Elev Sta Elev
.*******************************************************************************

-29.999 1296 -26.667 1295 -23.333 1294 -19.999 1293 -16.667 1292

-13.333 1291 -8.667 1290.8 0 1290.8 8.667 1290.8 13.333 1291

16.667 1292 19.999 1293 23.333 1294 26.667 1295 29.999 1296

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

-Z9.999 .027 -29.999 .027 29.999 .027

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

-29.999 29.999 187 187 187 .1 .3

Ineffective Flow num= 4
Sta L Sta R Elev Permanent

-29.999 -16.3341297.467 T
-6.334 -51297.467 T

5 6.33341297.467 T
16.334 29.9991297.467 T

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1296.31 * Element Left OB * Channel

* Vel Head ( ft) 1.10 * Wt. n-Val. 0.027

* W.S. Elev (ft) * 1295.21 * Reach Len. (ft) 187.00 187.00

* Crit W.S. (ft) * Flow Area (sq ft) 127.35

* E.G. Slope (ft/ft) *0.003451 * Area (sq ft) 175.53

* Q Total (cfs) * 1073.00 * Flow (cfs) * 1073.00
* Top Width (ft) 54.71 * Top Width (ft) 54.71

* Vel Total (ft/s) 8.43 * Avg. Vel. (ft/s) 8.43
* Max Chl Dpth (ft) 4.41 * Hydr. Depth (ft) 4.24
* Cony. Total (cfs) * 18264.2 * Cony. (cfs) * * 18264.2
* Length Wtd. ( ft) 187.00 * Wetted Per. (ft) 30.27
* Min Ch El (ft) * 1290.80 * Shear (lb/sq ft) * 0.91
* Alpha 1.00 * Stream Power (lb/ft s) * * 7.64
* Frctn Loss (ft) 0.21 * Cum Volume (acre-ft) 9.78
* C & E Loss (ft) 0.20 * Cum SA (acres) 3.25

* Right OB *

187.00

*
*
*

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
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- - - - - - - - - - - - - - - - - -Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge = 1073 to 1292 cfs

0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Rd
REACH: Seville

INPUT
Description; Entrance to
Station Elevation Data

Sta Elev Sta

RS: 8

3-10'x4' box south of Indian Bend Rd
num= 13

Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

-40 1296 -32 1295 -29 1294 -26 1293 -23 1292
-18 1290.17 0 1290.17 18 1290.17 23 1292 26 1293

29 1294 32 1295 40 1296

Manning's n Values num= 3
Sta n val Sta 'n Val Sta n Val

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

-40 .013 -40 .013 40 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-40 40 135 135 135 .1 .3

Ineffective Flow num= 4
Sta L Sta R Elev Permanent

-40 -16.334 1294.17 T
-6.334 -5 1294.17 T

5 6.334 1294.17 T
16.334 40 1294.17 T

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1295.90 * Element Left OB * Channel

* Vel Head (ft) 0.44 * Wt. n-Val. 0.013

* W.S. Elev ( ft) * 1295.46 * Reach Len. ( ft) 135.00 * 135.00
* Crit W.S. (ft) * 1293.57 * Flow Area (sq ft) 201.48
* E.G. Slope (ft/ft) *0.000560 * Area (sq ft) 270.88
* Q Total (cfs) * 1073.00 * Flow (ds) * 1073.00
* Top Width ( ft) 71.30 * Top Width ( ft) 71.30
* Vel Total (ft/s) 5.33 * Avg. Vel. ( ft/s) * 5.33
* Max Chl Dpth (ft) 5.29 * Hydr. Depth (ft) 2.83
* Cony. Total (cfs) * 45322.5 * Cony. (cfs) * 45322.5
* Length Wtd. (ft) 135.00 * Wetted Per. (ft) * 72.98
* Min Ch El ( ft) * 1290.17 * Shear (lb/sq ft) * 0.10
* Alpha * 1. 00 * Stream Power (lb/ft s) * 0.51

* Frctn Loss ( ft) * Cum Volume (acre-ft) 8.82
* C & E Loss ( ft) * Cum SA (acres) 2.98

* Right 08 *

135.00

*
*

*
*

*

***********************************************************************************************
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- - - _.- - - - - - - - - - - - - -Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

CULVERT

RIVER: Indian Bend Rd
REACH: Seville RS: 7.5

Sta Hi Cord Lo Cord

.001
134.998

2.6
Coordinates

INPUT
Description:
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

num= 2
Sta Hi Cord Lo Cord

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

-40 1294.84 1294.17 40 1294.84 1294.17

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
13
Sta Elev Sta Elev Sta Elev

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

-40 1296 -32 1295 -29 1294 -26 1293 -23 1292

-18 1290.17 0 1290.17 18 1290.17 23 1292 26 1293
29 1294 32 1295 40 1296

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

-40 .013 -40 .013 40 .013

Bank Sta: Left Right Coeff Contr. Expan.
-40 40 .1 .3

Ineffective Flow num= 4
Sta L Sta R Elev Permanent

-40 -16.334 1294.17 T
-6.334 -5 1294.17 T

5 6.334 1294.17 T
16.334 40 1294.17 T

Downstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
************************************************

-401294.667 1294 401294.667 1294

Downstream Bridge Cross Section Data
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

-40 1290.47 -8.667 1290 o 1290 8.667 1290 40 1290
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- - - - - - - - - - - .. - - - - - - -
Manning's n Values

Sta n Val
nurn=

Sta n Val
3
Sta

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

n Val
************************************************

-40 .013 -40 .013 40 .013

Bank Sta: Left Right Coeff Contr. Expan.
-40 40 .1 .3

Ineffective Flow nurn= 4
Sta L Sta R Elev Permanent

-40 -16.334 1294 T
-6.334 -5 1294 T

5 6.334 1294 T
16.334 40 1294 T

Upstream Embankment side slope
Downstream Embankment side slope
Maxlmurn allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts 1

flow

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Span
10

Culvert Name Shape Rise
Culvert #1 Box 4
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n

.001 134.998 .013
Number of Barrels = 3
Upstream Elevation = 1290.17
Centerline Stations

Sta. Sta. Sta.
-11.334 0 11.334

Downstream Elevation = 1290
Centerline Stations

Sta. Sta. Sta.
-11.334 0 11.334

to 75 deg.

Bottom n
.013

Depth Blocked
o

Entrance Loss Coef
.5

Exit Loss Coef
1

CULVERT OUTPUT Profile #PF 1 Culv Group: Culvert #1
*************************************************************************

* Q Culv Group (cfs)
* # Barrels
* Q Barrel (cfs)
* E. G. US. (f t)

* W. S. US. (f t)

* E. G. DS (f t )

881.37
3

293.79
* 1295.90
* 1295.46
* 1295.13

* Culv Full Len (ft)
* Culv Vel US (ft/s)
* Culv Vel DS (ft/s)
* culv Inv El Up (ft)
* Culv Inv El Dn (ft)
* Culv Frctn Ls (ft)

135.00
7.34
7.34

* 1290.17
* 1290.00

0.35
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- - - - - - '. '- -' - - - - '. - - -Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge = 1073 to 1292 cfs

• W.S. DS (ft) • 1293.42 · Culv Exit Loss ( ft) 0.00 •
· Delta EG ( ft.) 0.77 · Culv Entr Loss ( ft) 0.42

· Delta WS ( ft) 2.03 · Q Weir (cfs) 191.63

· E.G. IC (ft) · 1295.67 ·Weir Sta Lft (ft) -39.17
* E.G. OC (ft) · 1295.90 ·Weir Sta Rgt ( ft) • 39.17

· Culvert Control • Outlet ·Weir Submerg • 0.00 •
* Culv WS Inlet (ft) • 1294.17 ·Weir Max Depth (ft) • 1. 06 •
• Culv WS Outlet (ft) • 1294.30 • Weir Avg Depth ( ft) • 0.94
• Culv Nrnl Depth ( ft) • · Weir Flow Area (sq ft) • 73.98

· Culv Crt Depth ( ft) 2.99 · Min El Weir Flow ( ft) · 1294.85
******************** ••• *.*.**********************************************

Warning: During subcritical analysis, with the exit loss set =1.0, the projected WSEL in culvert has a lower
energy than the downstream energy. Most likely, the downstream cross section blocks part of the
culvert or the ineffective area is set too far in. Instead of projecting the WSEL, the program did
an energy balance to get the WSEL inside the culvert at the downstream end.

CRO-SS SECTION

RIVER: Indian Bend Rd
REACH: Seville RS: 7

INPUT
Description: Exit
Station Elevation

Sta Elev

of 3-10'x4' box culvert north Indian Bend (22+75)
Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev
************ •• ** ••••••• **.**** •• *************.**********************************

-40 1290.47 -8.667 1290 0 1290 8.667 1290 40 1290

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

*******.*.**************************************

-40 .013 -40 .013 40 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
-40 40 5 5 5 .1 .3

Ineffective Flow num= 4
Sl:a L Sta R Elev Permanent

-40 -16.334 1294 T
-6.334 -5 1294 T

5 6.334 1294 T
16.334 40 1294 T

CROSS SECTION OUTPUT Profile #PF 1
***********.*****************************************.******************* •••• ******************

* E.G. E1ev (ft)
• Ve 1 Head (f t )
• W.S. Elev (ft)
• Crit W.S. (ft)

• 1295.13
1.71

• 1293.42
* 1293.42

• Element
• Wt. n-Va1.
• Reach Len. (Et)
* Flow Area (sq Et)

• Left OB * Channel' Right OB •
0.013

5.00 5.00 5.00
102.25
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- .. - - .. - - - .. .. - ,- .. - .. .. - ..
Seville Channel

Proposed 2-12'x7' Concrete Box Culvert
100-Year Discharge = 1073 to 1292 cfs

* E.G. Slope (ft/ft) *0.001643 * Area (sq ft) 266.48

* Q Total (cfs) * 1073.00 * Flow (cfs) * 1073.00

* Top Width ( ft) 80.00 * Top Width ( ft) 80.00

* Vel Total (ft/s) * 10.49 * Avg. Vel. ( ft/s) * 10.49

* Max ChI Dpth (ft) 3.42 * Hydr. Depth ( ft) * 3.41

* Cony. Total (cEs) * 26468.1 * Conv. (cEs) * 26468.1 *

* Length Wtd. ( ft) 5.00 * Wetted Per. (ft) 30.00

* Min Ch El ( ft) * 1290.00 * Shear (lb/sq ft) 0.35

* Alpha 1. 00 * Stream Power (lb/ft s) * 3.67

* Frctn Loss (ft) 0.01 * Cum Volume (acre-ft) * 7.99

* C & E Loss (ft) * 0.03 * Cum SA (acres) * 2.74
.************.*********************************************************************************

warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The cross section had to be extended vertically during the critical depth calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Warning: The parabolic search method failed to converge on critical depth. The program will try the cross
section slice/secant method to find critical depth.

CROSS SECTION

RIVER: Indian Bend Rd
REACH: Seville RS: 6

INPUT
Description: 22+80, Entrance to 2-12'x7' CBC
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
*************************************.**********************************.*******

0 1296.32 32 1296.32 32 1298.32 48.667 1298.3'2 48.667 1287

75.667 1287 75.667 1297.84 76.667 1297.84 76.667 1295.84 82.667 1295.84

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.*.********* ••• ********************.************

0 .013 0 .013 82.667 .013

Bank Sta: Left Right
o 82.667

Ineffective Flow num=
Sta L Sta R Elev

48.667 49.667 1294.17
61.667 62.667 1294.17

Lengths: Left Channel
1015 1015

3
Permanent

T
T

Right
1015

Coeff Contr.
.1
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•• .. - •• - - - .. - - .. - ..
74.667 75.667 1294.17 T

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

CROSS SECTION OUTPUT ProEile #PF 1
***********************************************************************************************

* E.G. Elev ( Et) * 1292.94 * Element LeEt OB * Channel * Right OB *

* vel Head ( Et) 1.99 * Wt. n-val. 0.013 *

* W.S. Elev (Et) * 1290.95 * Reach Len. (Et) * 1015.00 * 1015.00 * 1015.00

* Crit W.S. ( Et) * 1290.95 * Flow Area (sq ft) 94.71

* E.G. Slope (Et/ft) *0.001576 * Area (sq Et) 106.54

* Q Total (cEs) * 1073.00 * Flow (cfs) * 1073.00

* Top-Width (Et) 27.00 * Top Width ( Et) 27.00

* Vel Total (ft/s) 11.33 * Avg. Vel. (His) * 11.33
* Max Ch1 Dpth (ft) * 3.95 * Hydr. Depth ( Et) * 3.95

* Conv. Total (cEs) * 27031.3 * Conv. (cEs) * 27031.3

* Length Wtd. ( Et) * 1015.00 * Wetted Per. (H) 24.00

* Min Ch E1 ( Et) * 1287.00 * Shear (lb/sq H) * 0.39

* Alpha 1. 00 * Stream Power (lb/Et s) * 4.40

* Frctn Loss ( H) 1. 36 * Cum Volume (acre-Et) * 7.97

* C & E Loss (Et) * 0.02 * Cum SA (acres) 2.74
***********************************************************************************************

Warning: The energy equation could not be balanced within the speciEied number oE iterations. The
program used critical depth Eor the water surEace and continued on with the calculations.

Warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous cross section.
This may indicate the need Eor additional cross sections.

Warning: During the standard step iterations, when the assumed water surEace was set equal to critical
depth, the calculated water surEace came back below critical depth. This indicates that there is
not a valid subcritical answer. The program deEaulted to critical depth.

CROSS SECTION

RIVER: Indian Bend Rd
REACH: Seville RS: 5.5

INPUT
Description: 32+95, Inflow Erom 2-8'x4' CBC
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

0 1290~54 32 1290.54 32 1292.54 47.25 1292.54 47.25 1282.73

74.25 1282.73 74.25 1291. 83 75.25 1291.83 75.25 1289.83 81.25 1289.83

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

o .027 47.25 .013 74.25 .027

Bank Sta: LeEt
47.25

Right
74.25

Lengths: Left Channel
70 70

Right
70

Coeff Contr.
.1
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- - - - - _. - -' - - ... - - - '. - - ..
Ineffective Flow

Sta L Sta R
47.25 48.25
60.25 61.25
73.25 74.25

num=
Elev

1289.73
1289.73
1289.73

3
Permanent

T
T
T

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1289.49 * Element Left OB * Channel * Right OB *

* Vel Head ( ft) 1. 94 * Wt. n-Val. * 0.013
* W.S. Elev (ft) * 1287.54 * Reach Len. ( ft) 70.00 70.00 70.00
* Crit W.S. (ft) * 1287.20 * Flow Area (sq ft) 115.55
* E.G. Slope (ft/ft) *0.001177 * Area (sq ft) 129.99
* Q Total (cfs) * 1292.00 * Flow (cfs) * 1292.00
• Top Width (ft) 27.00 * Top Width ( ft) 27.00
* Vel Total (ft/s) 11.18 • Avg. Vel. (ft/s) 11.18
* Max ChI Dpth (ft) 4.81 * Hydr. Depth ( ft) 4.81
* Conv. Total (cfs) * 37656.6 * Conv. (cfs) * 37656.6
* Length Wtd. (ft) 70.00 * Wetted Per. ( ft) * 24.00
* Min Ch EI (ft) * 1282.73 * Shear (lb/sq ft) 0.35
* Alpha 1. 00 * Stream Power (lb/ft s) * 3.96
* Frctn Loss (ft) 0.07 * Cum Volume (acre-ft) 5.21
* C & E Loss ( ft) 0.07 * Cum SA (acres) * 2.11
***********************************************************************************************

CROSS SECTION

RIVER: Indian Bend Rd
REACH: Seville RS: 5.4

INPUT
Description: 33+65
Station Elevation Data num=

Sta Elev Sta Elev
10
Sta Elev Sta Elev Sta Elev

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

0 1290.31 32 1290.31 32 1292.31 47.25 1292.31 47.25 1282.5
74.25 1282.5 74.25 1291.6 75.25 1291.6 75.25 1289.6 81. 25 1289.6

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .027 47.25 .013 74.25 .027

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
47.25 74.25 460 460 460 .1 .3

Ineffective Flow num= 3
Sta L Sta R Elev Permanent
47.25 48.25 1289.5 T
60.25 61. 25 1289.5 T
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- .. - - - ,- - _. - •• - - -- .. - -
73.25 74.25 1289.5 T

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge = 1073 to 1292 cfs

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1289.34 * Element Left OB * Channel * Right OB *

* Vel Head (ft) 1. 71 * Wt. n-Va1. 0.013
* W.S. Elev ( ft) * 1287.63 * Reach Len. (ft) 460.00 * 460.00 460.00
* Crit W.S. ( ft) * * Flow Area (sq ft) * * 123.02
* E.G. Slope (ft/ft) *0.000955 * Area (sq ft) * 138.40 *

* Q Total (cfs) * 1292.00 * Flow (cfs) * 1292.00 *

* Top Width ( ft) 27.00 * Top Width (ft) 27.00 *
* Vel Total (ft/s) 10.50 * Avg. Vel. (ft/s) 10.50
* Max Chl Dpth (ft) 5.13 * Hydr. Depth ( ft) 5.13 *
* Conv. Total (cfs) * 41804.6 * Conv. (cfs) * 41804.6
* Length Wtd. (ft) 460.00 * Wetted Per. ( ft) 24.00
* Min Ch El (ft) * 1282.50 · Shear ( lb/sq ft) 0.31
* Alpha 1. 00 · Stream Power (lb/ft s) * 3.21
* F"rctn Loss ( ft) 0.25 * Cum volume (acre-ft) 5.00. C & E Loss (ft) 0.23 · Cum SA (acres) 2.07
*************************************************************************************.*********

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Rd
REACH: Seville RS: 5

INPUT
Description: 38+25, Discharge of
Station Elevation Data num=

Sta Elev Sta Elev

2-12'x7' CBC into Indian Bend Wash
10
Sta Elev Sta Elev Sta Elev

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

0 1290.98 32 1290.98 32 1292.98 47.25 1292.98 47.25 1281
74.25 1281 74.25 1292.27 75.25 1292.27 75.25 1290.27 81. 25 1290.27

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .027 47.25 .013 74.25 .027

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
47.25 74.25 5 5 460 .1 .3

Ineffective Flow num= 3
Sta L Sta R Elev Permanent
47 _25 48.25 1288 l'
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- - - - .. _. ,- .. - - - - - ... .. - - -
60.25
73.25

61.25
74.25

1288
1288

T
T

Seville Channel
Proposed 2-12'xT Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. E1ev (ft) * .1288.85 * Element Left OB * Channel * Right OB *

* Vel Head (ft) 0.94 * Wt. n-Val. 0.013
* W.S. Elev (ft) * 1287.91 * Reach Len. (ft) 5.00 * 5.00 460.00
* Crit W.S. (ft) * Flow Area (sq ft) 165.84 *

* E.G. Slope (ft/ft) *0.000353 * Area (sq ft) 186.57
* Q Total (cfs) * 1292.00 * Flow (cfs) * 1292.00
* Top Width (ft) 27.00 * Top Width (ftl 27.00 *
* Vel Total (ftls) * 7.79 * Avg. Vel. (ft/s) * 7.79 *
* Max ChI Dpth (ft) 6.91 * Hydr. Depth (ft) 6.91
* Conv. Total (cfs) * 68767.6 * Conv. (cfs) * 68767.6
* Length Wtd. ( ft) * 5.00 * Wetted Per. (ft) 24.00
* Min Ch El (ft) * 1281. 00 * Shear (lb/sq ftl * 0.15
* Al.pha 1. 00 * Stream Power (lb/ft s) 1.19 * *
* Frctn Loss (ft) 0.00 * Cum Volume (acre-ft) 3.28
* C & E Loss (ft) 0.13 * Cum SA (acres) 1. 78 *
**********~******************************************* *****************************************

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Rd
REACH: Seville RS: 4

INPUT
Description: 38+30. New Roadway Ditch within Indian
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev

Bend Wash

Sta Elev Sta Elev
********************************************************************************

0 1292 27 1291.5 36.667 1287 52 1282 76 1282
77 1285 100 1285 155 1285 470 1285

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .027 0 .027 470 .027

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 470 120 120 120 .1 .3

Ineffective Flow num= 2
Sta 1. Sta R Elev Permanent
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-- - - -' .. .. - - - ..' - - - -
o

76
52

470
1292
1292

F

F

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* Right OB ** E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* A1.pha
* Fretn Loss (ft)
* C & E Loss (ft)

* .1288.72
2.22

* 1286.50
* 1286.50
*0.006369
* 1292.00

431.79
11. 97

4.50
* 16188.9

120.00
* 1282.00

1. 00
0.56

* 0.47

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (it)

* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Cony. (cfs)
* Wetted Per. (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s) *
* Cum Volume (acre-ft)
* Cum SA (acres)

Left OB * Channel
0.027

120.00 120.00
* 107.95

730.71
* 1292.00

431.79
* 11.97

4.50
* 16188.9

24.00
1. 79

21.41
3.23

* 1.75

120.00

*

*

* *
**********~******************************************* *****************************************

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical

depth, the calculated water surface came back below critical depth. This indicates that there is
not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION

RIVER: Indian Bend Rd
REACH: Seville RS: 3

INPUT
Description: 39+50, New Roadway Ditch within Indian
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev

Bend Wash

Sta Elev Sta Elev
********************************************************************************

o 1290.5
106 1287

Manning's n Values

27
113

1290
1288

num=

36.667
119

3

1285
1289

55 1282.5
130 1289.5

80 1282.5
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- - .. - - - •• - - - - -
Sta n Val Sta n Val Sta

Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

n Val
************************************************

o .027 o .027 130 .027

Bank Sta: Left
o

Right
130

Lengths: Left Channel
430 430

Right
430

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT Profile #PF 1
***********************************************************************************************

* E.G. Elev (ft) * 1287.15 * Element * Left OB * Channel * Right OB *

* Vel Head (ft) 0.66 * Wt. n-Val. 0.027

* W.S. Elev (ft) * 1286.49 * Reach Len. ( ft) 430.00 430.00 430.00

* Crit W.S. (ft) * 1285.75 * Flow Area (sq ft) 198.23

* E.G. Slope (ft/ft) *0.003511 * Area (sq ft) * 198.23 *

* Q Total (cfs) * 1292.00 * Flow (cfs) * 1292.00

* Top Width (ft) 69.28 * Top Width ( ft) * 69.28
* Vel Total (ftls) 6.52 * Avg. Vel. ( ftls) * 6.52

* Max Chl Dpth (ft) 3.99 * Hydr. Depth (ft) 2.86
* Conv. Total (cfs) * 21804.2 * Conv. (cfs) * 21804.2
* Length Wtd. (ft) 430.00 * Wetted Per. (ft) 70.15 *

* Min Ch El ( ft) * 1282.50 * Shear' (lb/ sq ft) * 0.62 *

* Alpha 1. 00 * Stream Power (lb/ft s) * 4.04 * *

* Frctn Loss (ft) 2.36 * Cum volume (acre-ft) 1. 95
* C & E Loss ( ft) 0.00 * Cum SA (acres) * 1. 06 * *
***********************************************************************************************

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Indian Bend Rd
REACH: Seville RS: 2

Roadway Ditch within Indian Bend Wash @ New Drop
INPUT
Description: 43+80. New

Structure
Station Elevation Data

Sta Elev Sta
num=

Elev
9
Sta Elev Sta Elev Sta Elev

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

0 1290.5 15 1285 26 1284 30 1283 33 1281
38 1281 58 1281 122 1284 171 1284

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

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

0 .027 0 .027 171 .027
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- - - - - - - .~ - .. ~- - - - - - -Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge = 1073 to 1292 cfs

Bank Sta: Left
o

Right
171

Lengths: Left Channel
o 0

Right
o

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT Profile #PF 1
**************************~*************************** *****************************************

Left OB * Channel * Right OB *
0.027

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* 1284.79
0.67

* 1284.12
* 1284.12
*0.009752
* 1292.00
* 146.30

6.58
3.12

* 13083.0

* 1281. 00
1. 00

*

* Element *
* Wt. n-Val. *
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (Et)
* Conv. (cfs)
* Wetted Per. (Et)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)
* Cum SA (acres) *

196.26
* 196.26
* 1292.00

146.30
6.58
1. 34

* 13083.0
147.23

0.81
5.34

*
*

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

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

SUMMARY OF MANNING'S N VALUES

River:Indian Bend Rd
*****************************************************************

* Reach River Sta. nl * n2 n3 *
**************************************************************.**

*Seville 10 .013* .013* .013*
*Seville 9.5 *Culvert *
*Seville 9 .027* .027* .027*
*Seville 8 .013* .013* .013*
*Seville 7.5 *Culvert
*Seville 7 .013* .013* .013*
*Seville 6 .013* .013* .013*
*Seville 5.5 .027* .013* .027*
*Seville 5.4 * .027* .013* .027*
*Seville 5 .027* .013* .027*
*Seville 4 .027* .027* .027*
*Seville 3 .027* .027* .027*
*Seville 2 .027* .027* .027*
***.*************************************************************

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

SUMMARY OF REACH LENGTHS
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----------------------------------------------------------------------- - - - - - .. - - - - - - - - - - -Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge =1073 to 1292 cfs

River: Indian Bend Rd
****************************************** •• *********************

Reach River Sta. Left * Channel * Right *
**************************************************.*.************

*Seville * 10 145* 145* 145*
*Seville 9.5 *Culvert
*Seville * 9 187* 187* 187*
*Seville * 8 * 135* 135* 135*
*Seville * 7.5 *Culvert *
*Seville * 7 * 5* 5* 5*
*Seville 6 * 1015* 1015* 1015*
*Seville 5.5 70* 70* 70*
*Seville 5.4 460* 460* 460*
*Seville 5 5* 5* 460*
*Seville 4 120* 120* 120*
*Seville 3 430* 430* 430*
*Seville 2 0* 0* 0*
********.************* •• ******************************.*.********

********.******************************** •• *************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Indian Bend Rd

*******************.***********************************

Reach River Sta. * Contr. * Expan. *
************************************************.******

*Seville 10 .1 * .3*
*Seville 9.5 *Culvert *
*Seville * 9 .1* .3*
*Seville 8 .1* .3*
*Seville 7.5 *Culvert
*Seville 7 .1 * .3*
*Seville 6 .1* .3*
*Seville 5.5 * .1* .3*
*Seville 5.4 .1* .3*
*Sevil1e * 5 * .1 * .3*
*Seville * 4 * .1* .3*
*Seville 3 .1* .3*
*Seville 2 * .1* .3*
*******************************************************

.*.*****************************************************************************

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : trial

River: Indian Bend Rd Reach: Seville RS: 9 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
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- - - - - - - - - - - - - - - - - - -Seville Channel
Proposed 2-12'x7' Concrete Box Culvert

100-Year Discharge = 1073 to 1292 cfs

This may indicate the need for additional cross sections.
River: Indian Bend Rd Reach: Seville RS: 7.5 Profile: PF 1 Culv: Culvert #1

Warning:During subcritical analysis, with the exit loss set =1.0, the projected WSEL in culvert has a lower energy than the
downstream energy. Most likely, the downstream cross section blocks part of the culvert or the ineffective area is
set too far in. instead of projecting the WSEL, the program did an energy balance to get the WSEL inside the culvert
at the downstream end.

River: Indian Bend Rd Reach: Seville RS: 7 Profile: PF 1
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The cross-section end points had to be extended vertically for the computed water surface.
Warning:The cross section had to be extended vertically during the critical depth calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Warning:The parabolic search method failed to converge on critical depth. The program will try the cross section
slice/secant method to find critical depth.

River: Indian Bend Rd Reach: Seville RS: 6 Profile: PF 1
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

River: Indian Bend Rd Reach: Seville RS: 5.4 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Indian Bend Rd Reach: Seville RS: 5 Profile: PF 1

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Indian Bend Rd Reach: Seville RS: 4 Profile: PF 1

Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
for the water surface and continued on with the calculations.

Warning:The cross-section end points had to be extended vertically for the computed water surface.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was
used.

River: Indian Bend Rd Reach: Seville RS: 3 Profile: PF 1
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
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the need for additional cross sections.
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38+25, Discharge of 2-12'xT CBC into Indian Bend Wash
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ARIZONA DEPARTMENT OF TRANSPORTATION
HYDROLOGIC DESIGN DATA

Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

I
I

Project No.

Project Name

Location

Designer

S0402

Indian Bend Road

ScottsQale Road to Hayden Road

Dave Schaub

TRACS No.

Date

Checker

June 14, 2004

Reza Sheibani

I
I
I
I
I

I
I
I
I
I
I
I
I
I

PART A

Determine rainfall depths from the isopluvial maps (Appendix):

2-year, 6-hour P 2,6' = 1.10
2-year, 24-hour P 2,24' = 1.30
100-year, 6-hour P100,6' = 3.00
100-year, 24-hol,lr P 100,24' - 3.40

PART B

Compute the following:

2-year, 1-hour -0.011 + .942(P2.6') ~ -0.011 + .942 ( 1.10 ) 2 0.87

(P2.24·) 1.30

100-year, 1-hour 0.494+ .755(P100• 6.) 2 0.494 + .755 ( 3.00 ) 2 2.49

(P100.24') 3.40

2-year, 2-hour .341 (P2.6') + .659(P2.,.) 0.341 1.10 + 0.659 0.87 0.95

2-year, 3-hour .569(P2.6.) + .431 (P2. 1') 0.569 1.10 + 0.431 0.87 1.00

2-year, 12-hour .500(P2.6.) + .500(P2.24') 0.500 ( 1.10 + 0.500 1.30 1.20

100-year, 2-hour .341 (P,oo. 6') + .431 (P,oo.,.) 0.341 3.00 + 0.659 2.49 2.67

100-year, 3-hour .569(P100•6·) + .431 (P100. ,.) 0.569 3.00 + 0.431 2.49 2.78

100-year, 12-hour .500(P1oo.6.) + .500(P,oo.24·) 0.500 ( 3.00 ) + 0.500 ( 3.40 ) 3.20

Note: 5" denotes 5 mintes, etc; l' denotes 1 hour, etc.

Page 1 of 8
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

I
Part C

Determine the short-dUration zone (Figure 1-1):

8Zone =-_..::-_-
Determine the short-duration rainfall ratios (Table 1-1):

I
I

Duration Ratio
(Minutes) 2-year 1DO-year

5 A= 0.34 E= 0.30
10 B= 0.51 F= 0.46
15 C= 0.62 G= 0.59
30 0= 0.82 H= 0.80

I
I
I
I
I
I

Compute the following:

2-year, 5-min (A) (P2.1') = 0.34 • 0.87 P 2,5' = 0.29

2-year, 10-min (B) (P2.1') = 0.51 · 0.87 P2. 10, = 0.44

2-year, 15-min (C) (P2.1') = 0.62 · 0.87 P2,15' = 0.54

2-year, 3D-min (D) (P2.1') = 0.82 · 0.87 P2. 30, = 0.71

1DO-year, 5-min (E) (PlOO.l') = 0.30 · 2.49 PlOD. 5' = 0.75

1DO-year, 10-min (F) (PlOD. 1') = 0.46 · 2.49 P'OD.1O' = 1.15

1DO-year, 15-min (G) (PlOD. I') = 0.59 · 2.49 P'OD.15' = 1.47

1DO-year, 3D-min (H) (PlOD. ,,) = 0.80 · 2.49 PlOD. 30' = 1.99

I Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.

I
I
I
I
I
I Page 2 of 8



For any flood frequency (T-yr) other than 2-year or 1OO-year, calculate the rainfall depth for each rainfall duration
(t) by the following equation:

5-min (X) (P2, 5') + (Y) (P100,s') = ( 0.674 ) ( 0.29 ) + ( 0.278 ) ( 0.75 ) ps. s' = 0.41

10-min (X) (P2. 10") + (Y) (P1OO, 10") = ( 0.674 ) ( 0.44 ) + ( 0.278 ) ( 1.15 ) PS,10' = 0.62

15-min (X) (P2 . 1S') + (Y) (P1oo• 1S') = ( 0.674 ) ( 0.54 ) + ( 0.278 ) ( 1.47 ) PS• 1S' = 0.77

30-min (X) (P2, 30') + (Y) (P1oo, 30') = ( 0.674 ) ( 0.71 ) + ( 0.278 ) ( 1.99 ) PS,30' = 1.03

1-hour (X) (P2, 1') + (Y) (P1oo, 1') = ( 0.674 ) ( 0.87 ) + ( 0.278 ) ( 2.49 ) PS. 1' = 1.28

2-hour (X) (P2, 2') + (Y) (P1oo•2') = ( 0.674 ) ( 0.95 ) + ( 0.278 ) ( 2.67 ) PS. 2· = 1.38

3-hour (X) (P2,3') + (Y) (P100,3') = ( 0.674 ) ( 1.00 ) + ( 0.278 ) ( 2.78 ) PS,3' = 1.45

6-hour (X) (P2, 6.) + (Y) (P100.6.) = ( 0.674 ) ( 1.10 ) + ( 0.278 ) ( 3.00 ) PS. 6' = 1.58

12-hour (X) (P2, d + (Y) (P100• 12') = ( 0.674 ) ( 1.20 ) + ( 0.278 ) ( 3.20 ) PS• 12' = 1.70

24-hour (X) (P2. 24') + (Y) (P 1OO, 24') = ( 0.674 ) ( 1.30 ) + ( 0.278 ) ( 3.40 ) P5. 24' = 1.82

Part 0

PT, t = (X) (P2, t) + (Y) (P100, t)

0.278Y=X = 0.674

Frequency

(T-vr) X Y

5-year 0,674 0.278

10-year 0.496 0.449

25-year 0.293 0.669

50-year 0.146 0.835

500-year -0.337 1.381

Figure 1-2

Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

5 yr

where X and Y for a selected frequency (T-yr) are:

Selected frequency (T-yr) =

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

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.

I
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For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfall depth for each rainfall duration
(t) by the following equation:

5-min (X) (P2. S·) + (Y) (P1oo. S') = ( 0.496 ) ( 0.29 ) + ( 0.449 ) ( 0.75 ) PlO. S' = 0.48

10-min (X) (P2• 10") + (Y) (P1oo. 10") = ( 0.496 ) ( 0.44 ) + ( 0.449 ) ( 1.15 ) P10• 10• = 0.73

15-min (X) (P2 . 15') + (Y) (P1oo• 15') = ( 0.496 ) ( 0.54 ) + ( 0.449 ) ( 1.47 ) P10. 1S• = 0.93

30-min (X) (P2. 30') + (Y) (P1oo. 30') = ( 0.496 ) ( 0.71 ) + ( 0.449 ) ( 1.99 ) PlO• 3O' = 1.25

1-hour (X) (P2. 1·) + (Y) (P1oo. 1-) = ( 0.496 ) ( 0.87 ) + ( 0.449 ) ( 2.49 ) PlO. 1· = 1.55

2-hour (X) (P2. 2') + (Y) (P100.2') = ( 0.496 ) ( 0.95 ) + ( 0.449. ) ( 2.67 ) PlO. 2· = 1.67

3-hour (X) (P2,3.) + (Y) (P1oo• 3·) = ( 0.496 ) ( 1.00 ) + ( 0.449 ) ( 2.78 ) P10• 3· = 1.74

6-hour (X) (P2. 6-) + (Y) (P100.6') = ( 0.496 ) ( 1.10 ) + ( 0.449 ) ( 3.00 ) P10. 6' = 1.89

12-hour (X) (P2. 12') + (Y) (P1oo. 12') = ( 0.496 ) ( 1.20 ) + ( 0.449 ) ( 3.20 ) P10. 12· = 2.03

24-hour (X) (P2• 24-) + (Y) (P100.24') = ( 0.496 ) ( 1.30 ) + ( 0.449 ) ( 3.40 ) P10• 24· = 2.17

Part 0

Pr . t = (X) (P2. t) + (Y) (P1oo. t)

0.449Y=X = 0.496

Frequency
(T-yr) X Y

5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835
500-year -0.337 1.381

Figure 1-2

Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

10 yr

where X and Y for a selected frequency (T-yr) are:

Selected frequency (T-yr) =

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Page 4 of 8
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

Part D

For any flood frequency (T-yr) other than 2-year or 1DO-year, calculate the rainfall depth for each rainfall duration
(t) by the following equation:

Pr,t= (X) (P2,t) + (V) (P100,t)

where X and V for a selected frequency (T-yr) are:

Frequency
(T-yr) X V

5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835
500-year -0.337 1.381

I
I
I Selected frequency (T-yr) = 25 yr X = 0.293 V= 0.669

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

5-min (X) (P2, 5') + (V) (P100. S') = ( 0.293 ) ( 0.29 ) + ( 0.669 ) ( 0.75 ) P2S, 5' = 0.59

10-min (X) (P2, 10") + (V) (P,oo, 10') = ( 0.293 ) ( 0.44 ) + ( 0.669 ) ( 1.15 ) P2S. 10' = 0.90

15-min (X) (P2 , 15') + (V) (P ,00, 15') = ( 0.293 ) ( 0.54 ) + ( 0.669 ) ( 1.47 ) P25,lS' = 1.14

3D-min (X) (P2. 30') + (V) (P ,00, 30') = ( 0.293 ) ( 0.71 ) + ( 0.669 ) ( 1.99 ) P2S. 3O' = 1.54

1-hour (X) (P2• 1') + (V) (P100• 1,) = ( 0.293 ) ( 0.87 ) + ( 0.669 ) ( 2.49 ) P25, l' = 1.92

2-hour (X) (P2.2') + (V) (P1OO,2') = ( 0.293 ) ( 0.95 ) + ( 0.669 ) ( 2.67 ) P2S, 2' = 2.06

3-hour (X) (P2, 3') + (V) (P100, 3') = ( 0.293 ) ( 1.00 ) + ( 0.669- ) ( 2.78 ) P25. 3, = 2.15

6-hour (X) (P2, 6') + (V) (P100. 6.) = ( 0.293 ) ( 1.10 ) + ( 0.669 ) ( 3.00 ) P2S, 6' = 2.33

12-hour (X) (P2. d + (V) (P ,00. 12') = ( 0.293 ) ( 1.20 ) + ( 0.669 ) ( 3.20 ) P2S, 12' = 2.49

24-hour (X) (P2, 24') + (V) (P100• 24') = ( 0.293 ) ( 1.30 ) + ( 0.669 ) ( 3.40 ) P25. 24, = 2.66

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc,

Page 5 of 8
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

I
I

Part D

For any flood frequency (T-yr) other than 2-year or 1DO-year, calculate the rainfall depth for each rainfall duration
(t) by the following equation:

Pr,l = (X) (P2• 1) + (Y) (PlOO.I)

where X and Y for a selected frequency (T-yr) are:

FrequencyI (T-yr) X Y
5-year 0.674 0.278

I
10-year 0.496 0,449
25-year 0.293 0.669
50-year 0,146 0.835
500-year -0.337 1.381

I Selected frequency (T-yr) = 50 yr X= 0.146 Y= 0.835

I
5-min (X) (P2. S·) + (Y) (P1oo, 5') = ( 0.146 ) ( 0.29 ) + ( 0.835 ) ( 0.75 ) Pso,5' = 0.67

10-min (X) (P2.1O") + (Y) (P lOO, 10') = ( 0.146 ) ( 0.44 ) + ( 0.835 ) ( 1.15 ) PSO,10' = 1.02

I
15-min (X) (P2. 15") + (Y) (P,oo, 15") = ( 0.146 ) ( 0.54 ) + ( 0.835 ) ( 1.47 ) PSO,15' = 1.31

30-min (X) (P2. 30') + (Y) (P1oo.30') = ( 0.146 ) ( 0.71 ) + ( 0.835 ) ( 1.99 ) PSO, 30' = 1.77

'I
1-hour (X) (P2, 1') + (Y) (P1oo. 1') = ( 0.146 ) ( 0.87 ) + ( 0.835 ) ( 2.49 ) P5O,l' = 2.21

2-hour (X) (P2, 20) + (Y) (P,oo, 2') = ( 0.146 ) ( 0.95 ) + ( 0.835 ) ( 2.67 ) PSO, 2' = 2.36

I 3-hour (X) (P2. 3,) + (Y) (P1oo,30) = ( 0.146 ) ( 1.00 ) + ( 0.835 ) ( 2.78 ) PSO,3' = 2.47

6-hour (X) (P2, 60) + (Y) (P,oo. 60) = ( 0.146 ) ( 1.10 ) + ( 0.835 ) ( 3.00 ) PSO,6' = 2.67

I 12-hour (X) (P2. 120) + (Y) (P1oo, 12') = ( 0.146 ) ( 1.20 ) + ( 0.835 ) ( 3.20 ) PSO. 12' = 2.85

24-hour (X) (P2,24') + (Y) (P100,24') ( 0.146 ) ( 1.30 ) + ( 0.835 ) ( 3.40 ) PSO,24' 3.03= =

'Ij
Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.

I
I
I
I
I ,

I Page 6 of 8
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

Part D

For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfall depth for each rainfall duration
(t) by the following equation:

Pr. t = (X) (P2.1) + (Y) (P100.t)

where X and V for a selected frequency (T-yr) are:

Frequency
(T-yr) X V

5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835
500-year -0.337 1.381

I
I
I Selected frequency (T-yr) = 500 yr X = -0.337 V= 1.381

I

I
I
I
I
I
I
I
I
I
I

.,

5-min (X) (P2.5·) + (V) (P1oo.5·) = ( -0.337 ) ( . 0.29 ) + ( 1.381 ) ( 0.75 ) P5oo.5· = 0.93

10-min (X) (P2. 10') + (V) (P1oo. 10') = ( -0.337 ) ( 0.44 ) + ( 1.381 ) ( 1.15 ) P5oo. 10• = 1.43

15-min (X) (P2. 15') + (V) (P 1oo. 15') = ( -0.337 ) ( 0.54 ) + ( 1.381 ) ( 1.47 ) P5oo. 15· = 1.85

30-min (X) (P2.30·) + (V) (P100. 30') = ( -0.337 ) ( 0.71 ) + ( 1.381 ) ( 1.99 ) PSoo. 30· = 2.51

1-hour (X) (P2. 1') + (V) (P1oo. 1') = ( -0.337 ) ( 0.87 ) + ( 1.381 ) ( 2.49 ) PSoo.1· = 3.15

2-hour (X) (P2.2·) + (V) (P100.2') = ( -0.337 ) ( 0.95 ) + ( 1.381 ) ( 2.67 ) P5oo. 2· = 3.36

3-hour (X) (P2,3') + (V) (P,oo. 3') = ( -0.337 ) ( 1.00 ) + ( 1.381 ) ( 2.78 ) PSoo. 3· = 3.50

6-hour (X) (P2.6') + (V) (P1oo.6') = ( -0.337 ) ( 1.10 ) + ( 1.381 ) ( 3.00 ) P5oo. 6· = 3.77

12-hour (X) (P2. 12') + (V) (P,oo, 12') = ( -0.337 ) ( 1.20 ) + ( 1.381 ) ( 3.20 ) PSoo. 12· = 4.01

24-hour (X) (P2. 24') + (V) (P100.24') = ( -0.337 ) ( 1.30 ) + ( 1.381 ) ( 3.40 ) PSoo. 24· = 4.26

Note: 5" denotes 5 minutes, etc; l' denotes 1 hour, etc.

Page 7 of 8
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Figure 1-2
Rainfall Depth-Duration-Frequency (D-D-F) Worksheet

(Continued)

Part E

Tabulate the rainfall Depth-Duration-Frequency statistics below:

Rainfall Depth, in inches
Frequency, in Years

Duration 2 5 10 25 50 100 500
5-min 0.29 0.41 0.48 0.59 0.67 0.75 0.93
10-min' 0.44 0.62 0.73 0.90 1.02 1.15 1.43
15-min 0.54 0.77 0.93 1.14 1.31 1.47 1.85
30-min' 0.71 1.03 1.25 1.54 1.77 1.99 2.51
1·hour 0.87 1.28 1.55 1.92 2.21 2.49 3.15
2-hour 0.95 1.38 1.67 2.06 2.36 2.67 3.36
3-hour 1.00 1.45 1.74 2.15 2.47 2.78 3.50
6-hour 1.10 1.58 1.89 2.33 2.67 3.00 3.77
12-hour 1.20 1.70 2.03 2.49 2.85 3.20 4.01
24-hour 1.30 1.82 2.17 2.66 3.03 3.40 4.26

• Note: 10-min and 30-min values are not coded into the PH record
5" denotes 5 minute, etc; l' denotes 1 hour, etc.

Rainfallintensity-Duration-Frequency (D-D-F) Worksheet

Part F

Tabulate the rainfall Intensity-Duration-Frequency statistics below:

Rainfall Intensity, in inches/hour
Frequency, in Years

Duration 2 5 10 25 50 100 500
5-min 3.53 4.88 5.78 7.04 8.01 8.97 11.20
10-min 2.65 3.70 4.40 5.38 6.13 6.88 8.61
15-min 2.15 3.08 3.71 4.57 5.23 5.88 7.40
30-min 1.42 2.07 2.50 3.08 3.54 3.99 5.03
1-hour 0.87 1.28 1.55 1.92 2.21 2.49 3.15
2·hour 0.47 0.69 0.83 1.03 1.18 1.33 1.68
3-hour 0.33 0.48 0.58 0.72 0.82 0.93 1.17
6-hour 0.18 0.26 0.32 0.39 0.44 0.50 0.63
12-hour 0.10 0.14 0.17 0.21 0.24 0.27 0.33
24-hour 0.05 0.08 0.09 0.11 0.13 0.14 0.18

• Note: 10-min and 3D-min values are not coded into the PH record
5" denotes 5 minute, etc; l' denotes 1 hour, etc.

Page 8 of 8
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City of Scottsdale
Storm ~ater Master Plan and Management Program

PROPOSED CONVEYANCE IMPROVEMENTS COST
20 - INDIAN BEND RD/SCOTTSOALE RD BASIN 12/09/94

10 Length Cost Pipe Box Channel Contingency RO\.J Total
(ft) Factor ($) ($) ($) OJ 20ro ($) ($) ($)

200010-200020 1,180 1.6 926,368 185,274 1,111,642
200020-200030 1,171 1.6 919,303 183,861 1,103,163
200030-200040 622 1.6 488,306 97,661 585,967.
200040-200050 600 1.6 490,269 98,054 588,322
200050-200060 956 1.6 781,161 156,232 937,393
200060-200070 329 1.6 268,831 53,766 322,597
200110-200120 1,308 1.6 30,405 6,081 36,486
200120-200050 1,182 1.6 32,142 6,428 38,570
200410-200420 338 1.6 71,855 14,371 86,225

7,686 71,855 3,874,238 62,547 801,728 4,810,367

.J

I Boyle Engineering Corporation (convrep3)
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City of ScottsdaLe
Storm ~ater Master PLan and Management Program

20 . INDIAN BEND RD/SCOTTSDALE RO BASIN

CONVEYANCE FACILITIES

I
I

Page

10: 200010·200020
Type:

Length:
Upstream Inv ELev:

Upstream Grnd ELev:

PIPE
1,180

1288.87
1302.00

Street Name:
Drawing No(s):

Right of lJay:
Downstream Inv ELev:

Downstream Grnd ELev:

E LINCOLN DR
20848-20850
105

. 1284.00
1293.20

ISLope: 0.0041

12/09/94

Return Period (Y rs): f I 25 50 1Q ~ 100
Des i gn Runoff Cds) : 459 844 1,595 1,999 1,142 1.00 2,449

10: 200020-200030 Street Name: E LINCOLN DR
Type: PIPE Drawing No(s): 20850·20851

Length: 1,171 Right of lJay: 7S
ISIOpe: 0.0046Upstream Inv ELev: 1283.90 Downstream Inv ELev: 1278.50

Upstream Grnd Elev: 1293.20 Downstream Grnd Elev: 1287.00

$926,368
$1,111,642

Section Cost:
Total Improvements Cost:

Contingency
20X

Traff i c
ControL

1.1

Manning's Base Side Section lJetted
~ N Size Eg Depth lJidth ~ Area Perim Capaci ty

0.0020 0.013 72 189

0.0075 EquivaLent Roadway (X): 100 ROW Capaci ty: 84

0.0050 0.015 6.0 6.0 991
Lined: N

Section Capacity: 1,181
ROU+Section Capacity: 1,265

StructuraL
1.1

EXISTING Pipe:
Box:

I~ ChanneL:
Nat ChanneL:

Roadway:

PROPOSED Pipe:
Box: 3

ChanneL:
Improvement Year:

UtiLities
1.1

1----------- COST FACTORS ------------
Property Surface

Restoration Restoration
1.1 1.1

I
I
I
I
I
I
I
I

Manning's Base Side Section lJetted
No SLope N Size Eg Depth lJidth SLope Area Perim Capacity

EXISTING Pipe: 0.0061 0.013 72 331
Box:

Imp ChanneL: ~- .....

Nat ChanneL:
Roadway: 0.0053 EquivaLent Roadway (X): 100 ROIJ Capaci ty: 44

PROPOSED Pipe:
Box: 3 0.0050 0.015 6.0 6.0 991

ChanneL: Lined: N
Improvement Year:

Section Capacity: 1,322
ROIJ+Section Capacity: 1,366

$919,303
$1,103,163

100
2,480

Wlli
0.99

Section Cost:
Total Improvements Cost:

1Q
1,155.

Contingency
20X

50
2,018

25
1,618

5
854

f
462

UtiLities StructuraL
1.1 1.1

1------------ COST FACTORS
Property Surface Traffic

Restoration Restoration ControL
1.1 1.1 ------1.--1

Return Period (Yrs):
Design Runoff (cfs):

I

I
I

I

I
I

I
BoyLe. Engineering Corporation' (convrep1l
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City of Scottsdale
Storm ~ater Master Plan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN

I Page 2
CONVEYANCE FACILITIES

12/09/94

Manning's Base Side Sect i on ~etted

No Slope N Size Eg Depth lIidth ~ Area Perim Capaci ty

EXISTING Pipe: 0.0058 0.013 72 323
Box:

I~ Channel:
Nat Channel:

Roadway: Equivalent Roadway Ct.): 100 ROI./ Capacity:

PROPOSED Pipe:
Box: 3 0.0050 0.015 6.0 6.0 991

Channel: Lined: N
Improvement Year:

Section Capacity: 1,314
ROI./+Section Capacity: 1,314

I
1
1
I
I

10: 200030-200040
Type:

Length:
Upstream Inv Elev:

Upstream Grnd Elev:

PIPE
622
1278.40
1278.00

Street Name:
Drawing No(s):

Right of ~ay:

Downstream Inv Elev:
Downstream Grnd Elev:

E LINCOLN DR
20851-20853

75
1273.20
1280.00

ISlOpe: 0.0084

$488,306
$585,967

100
2,553

Section Cost:
Total Improvements Cost:

Cont ingency
20%

10 ~
1,182 0.97

Traffic
Control

1.1

50
2,073

25
1,662

5
874

?
471

Structural
1.1

Utilities
1.1

1----------- COST FACTORS ------------
Property Surface

Restoration Restoration
1.1 1.1

Return Period (Yrs):
Design Runoff (cfs):

I
I

Capacity

$490,269
$588,322

100
2,552

Section ~etted

Area Perim

ARIZONA CANAL
00015594-00015595

20
1272.49 I_S_lo_pe_:_0_._00_1_5_

Section Cost:
Total Improvements Cost:

10 ~
1,179 0.96

Contingency
2DX

Base Side
Size Eg Depth ~idth ~

50
2,081

Street Name:
Drawing No(s):

Right of lIay:
Downstream Inv Elev:

Downstream Grnd Elev:

25
1,660

5
874

0.0015 0.018 2.5 8.0 ,;';;';1-:0 94

Equivalent Roadway (X): 100 ROIJ Capacity:

0.0050 0.015 6.0 6.5 1,103
Lined: Y

Section Capacity: 1,197
R~Section Capacity: 1,197

2
471

IMPROVED CHANNEL
600
1273.38

Manning's
No ~ N

EXISTING Pipe:
Box:

Imp Channel:
Nat Channel:

Roadway:

PROPOSED Pipe:
Box: 3

Channel:
Improvement Year:

Utilities Structural
1.1 1.1

Type:
Length:

Upstream Inv Elev:
Upstream Grnd Elev:

1------------ COST FACTORS -------------
Property Surface Traffic

Restoration Restoration Control
1.1 1.1 --1.--1

Return Period (Yrs):
Design Runoff (cfs):

10: 200040-200050

I-

I

I

I
I
I
I Boyle Engineering Corporation (convrepl)
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City of ScottsdaLe
Storm Water Master PLan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN

I Page 3
CONVEYANCE FACILITIES

12/09/94

Maming's Base Side Section Wetted
No ~ N Size Eg Depth Width Slope Area Perim Capacity

EXISTING Pipe:
Box:

Imp Channel: 0.0028 0.018 4.0 15.0 1.0 506
Nat Channel:

Roadway: EquivaLent Roadway (X) : 100 RO\oI Capac i ty:

PROPOSED Pipe:
Box: 3 0.0050 0.015 6.0 6.5 1,103

Channel: Lined: N
Improvement Year:

Section Capacity: 1,608
ROW+Section Capacity: 1,608

I
I
I
I
I

10: 200050-200060
Type:

Length:
Upstream Inv Elev:

Upstream Grnd Elev:

IMPROVED CHANNEL
956
1272.49

Street Name:
Drawing No(s):

Right of Way:
Downstream Inv ELev:

Downstream Grnd Elev:

ARIZONA CANAL
00015594-00015595

20
1270.00 I_S_lo_pe_:_0_._00_2_6--J

$781,161
$937,393

100
2,709

Section Cost:
Total Improvements Cost:

Contingency
20X

10 ill.2£.2.
1,257 0.96

Traffic
Control

1.1

50
2,215

~ 25
927 1, 766

f
499

StructuraL
1.1

Ut i lit i es
1.1

1------------ COST FACTORS ------------
Property Surface

Restoration Restoration
1.1 1.1

Return Period (Yrs):
Design Runoff (cfs):

I
I

10: 200060-200070I
I

Type: IMPROVED CHANNEL
Length: 329

Upstream Inv Elev:
Upstream Grnd Elev:

'Street Name:' ARIZONA CANAL
Drawing No(s): NONE

Right of Way: 20
Downstream Inv ELev:

Downstream Grnd Elev:
ISlOpe:

I
I
I

$268,831
$322,597

100
2,mill.2£.2.

0.96
10

1,288

Contingency
207.

Traffic
Control

1.1

50
2,270

25
1,810

Section Cost:
Total Improvements Cost:

~
949

2
510

StructuraL
1.1

Uti lities
1.1

1----------- COST FACTORS ------------
Property Surface

Restoration Restoration
1.1 1.1

Return Period (Yrs):
Design Runoff (cfs):

I
I
I
I Boyle Engineering Corporation (convrep1)
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City of Scottsdale
Storm ~ater Master Plan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN

I
CONVEYANCE FACILITIES

Page 4 12/09/94

I
I

10: 200110-200120
Type:

Length:
Upstream Inv Elev:

Upstream Grnd Elev:

IMPROVED CHANNEL
1,308

Street Name: EASEMENT
Drawing No(s):
Right of ~ay: 16

Downstream Inv Elev:
Downstream Grnd Elev:

ISlOpe:

I
I

Return Period (Y rs): f 5 25 50 10 ~ 100
Design Runoff (cfs): 29 44 66 77 52 2.71 88

10: 200120-200050 Street Name: ARIZONA CANAL
Type: IMPROVED CHANNel Drawing No(s):

Length: 1,182 Right of ~ay: 20
ISlope:Upstream Inv Elev: Downstream Inv Elev:

Upstream Grnd Elev: Downstream Grnd Elev:

$30,405
$36,486

Section Cost:
Total Improvements Cost:

Contingency
20%

Structural
1.1

Utilities
1.1

-----'---'------- COST FACTORS
Property Surface· Traffic

Restoration Restoration Control
1.1 1.1 1.1

I
I
I
I
I

Manning's Base Side Section ~etted

No ~ N Size Eg Depth Width ~ Area Perim Capaci tv

EXISTING Pipe:
Box:

Imp Channel: 0.0079 0.017 1.0 5.0 ;';: ".0 39
Nat Channel:

Roadway: Equivalent Roadway (~) : 100 ROW Capacity:

PROPOSED Pipe:
Box:

Channel: 0.0050 0.020 2.5 5.0 1.0 lined: Y 91
Improvement Year:

Section Capacity: 130
ROIoI+Section Capacity: 130

$32,142
$38,570

100
193

Section Cost:
Total Improvements Cost:

10 ~
112 1.94

Contingency
20%

Traff i c
Control

1.1

50
169

25
143

2
90

2
58

Structural
1.1

Utilities
1.1

1------------------------------ COST FACTORS
Property Surface

Restoration Restoration
1.1 1.1

Return Period (Yrs):
Design Runoff (cfs):

I
I
I
I
I
I
I Boyle Engineering Corporation (convrepl)
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City of Scottsdale
Storm ~ater Master Plan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN

I Page 5
CONVEYANCE FACILITIES

12/09/94

10: 200310-200320

Section I./etted
Area Perim

I
I

Type: BOX
Length: 327

Upstream Inv Elev:
Upstream Grnd Elev:

Street Name: BOX CULVERT
Drawing No(s): NONE

Right of ~ay: 120
Downstream Inv Elev:

Downstream Grnd Elev:

Manning's Base Side
___~N Size Eg Depth ~idth ~

ISlope:

Capacity

Section Cost:
Total Improvements Cost:

Return Period (Yrs): 2 5 25 50 10 ~ 100
Design Runoff (ds) : 156 248 407 48~ 313 3.26 546

10: 200320-200330 Street Name: GRASS CHANNEL
.: Type: IMPROVED CHANNEL Drawing No(s):

Length: 767 Right of Way: 65
ISlOpe:Upstream Inv Elev: Downstream Inv Elev:

Upstream Grnd Elev: Downstream Grnd Elev:

1,325
1,325

1,325

R~ Capaci ty:

Lined: N

R~ Capac i ty:

1,087

Section ~etted

Area Perim Capacity

Section Capacity:
R~+Section Capacity:

8.0

Contingency
20X

6.0

5.0

Traffi c
Control

1.1

0.013

0.027

Equivalent Roadway (%): 100

Equivalent Roadway (X): 100

Manning's Base Side
___~N Size Eg Depth Width ~

0.0071

0.0079

2

Structural
1.1

EXISTING Pipe:
Box:

Imp Channel:
Nat Channel:

Roadway:

PROPOSED Pipe:
Box:

Channel:
Improvement Year:

EXISTING Pipe:
Box:

I"" Channel:
Nat Channel:

Roadway:

Utilities
1.1

1------------ COST FACTORS ------------
Property Surface

Restoration Restoration
1.1 1.1

I
I
I
I
I
I
I
I
I

1,087
1,087

100
538

Lined: N

Section Capacity:
R~+Section Capacity:

Section Cost:
Total Improvements Cost:

10 ~
311 3.24

Contingency
20%

Traffic
Control

1.1

50
471

25
396

5
242

~
152

Structural
1.1

PROPOSED Pipe:
Box:

ChaMel:
I""rovement Year:

Utilities
1.1

1----------- COST FACTORS ------------
Property Surface

Restoration Restoration
1.1 1.1

Return Period (Yrs):
Design Runoff (cfs):

I
I
I
I
I Boyle Engineering Corporation (convrep1 )
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City of Scottsdale
Storm Water Master Plan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN

I Page 6
CONVEYANCE FACILITIES

12/09/94

Type:
Length:

Upstream Inv Elev:
Upstream Grnd Elev:

BOX
190
1284.31

Equivalent Roadway (X): 100

BOX CULVERT
16131
55

1284.08

425

425
425

Capac i ty

ISlOpe: 0.0012

R~ Capacity:

Lined: N

Section Wetted
Area Perim

Section Capacity:
RO\.I+Section Capacity:

Base Side
Width ~

8.04.0

Street Name:
Drawing No(s):

Right of Way:
Downstream Inv Elev:

Downstream Grnd Elev:

0.013

Manning's
___~N Size Eg Depth

0.00232
EXISTING Pipe:

Box:
IITp Channel:
Nat Channel:

Roadway:

PROPOSED Pipe:
Box:

Channel:
Improvement Year:

10: 200330-200430

I
I
I
I
I

Section Cost:
Total Improvements Cost:

I----~-------COST FACTORS ------------
Property Surface Traffic

Utilities Structural Restoration Restoration Control Contingency
1. 1 1. 1 1. 1 1. 1 --1.-1 20X

Return Period (Yrs): ~

Design Runoff (cfs): 173

ROW Capac i ty:

2- 25 50 10 ill.ill 100
275 449 531 351 3.23 607

'Street Name: E INDIAN BEND RD
Drawing No(s): 16113

Right of Way: 120
ISlOPe:Downstream Inv Elev:

Downstream Grnd Elev:

Manning's Base Side Sect ion Wetted
N Size Eg Depth Width ~ Area Perim Capaci ty

0.013 48 * 121EXISTING Pipe: 0.0071
Box:

IITp Chamel:
Nat Chamel:

Roadway: Equivalent Roadway (X): 100

Type: PIPE
Length: 338

Upstream Inv Elev:
Upstream Grnd Elev:

10: 200410-200420

I
I
I
I
I
I

283

404
404

$71,855
$86,225

100
615

Lined: N

Section Capacity:
ROW+Section Capacity:

Sect ion Cost:
Total Improvements Cost:

1Q ill.ill
285 1.27

Contingency
20X

Traffic
Control
--1.-1

66

50
Sal

25
loOl

0.013

2
213

0.0071

~
114

Structural
1.1

PROPOSED Pipe:
Box:

Channel:
Improvement Year:

Utilities
1.1

1----------- COST FACTORS ------------
Property Surface

Restoration Restoration
1. 1 1. 1

Return Period (Yrs):
Design Runoff (cfs):

I
I
I
I
I Boyle Engineering Corporation (convrepl )
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City of Scottsdale
Storm Yater Master Plan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN

10: 200420-200430

CONVEYANCE FACILITIES

I
I

Page 7

Type: IMPROVED CHANNEL
Length: 759

Upstream Inv Elev:
Upstream Grnd Elev:

Street Name: GRASS CHANNEL
Drawing No(s):

Right of Way: 65
Downstream Inv Elev:

Downstream Grnd Elev:
!Slope:

12/09/94

I Manning's
___~N Size Eg Depth

Base Side
Width Slope

Section Wetted
Area Perim Capacity

Return Period (Yrs) : 2 5 25 50 10 1.9ll£l 100
Des ign Runoff (cfs) : 113 211 397 500 282 1.26 6i1

10: 20Q430-200440 Street Name: GRASS CHANNEL
Type: IMPROVED CHANNEL Drawing No(s):

Length: 1,532 Right of \oIay: 65
ISlOpe:Upstream Inv Elev: Downstream Inv Elev:

Upstream Grnd Elev: Downstream Grnd Elev:

1,087
1,087

1,087

1,087
1,OB7

1,087

Capaci ty

100
1,073

RO'.J Capacity:

Lined: N

ROIoI Capacity:

Lined: N

Sect i on Wet ted
Area Perim

Section Capacity:
RO'.J+Section Capacity:

Section Capacity:
ROIo/+Section Capacity:

1.0

1.9ll£l
1.64

Section Cost:
Total Improvements Cost:

Section Cost:
Total Improvements Cost:

20.0

10
546

Base Side
Width Slope

Cant ingency
20%

Contingency
20%

5.0

5.0

Traffic
Control

1.1

50
905

25
738

0.027

. 0.027)

Equivalent Roadway (%): 100

Equivalent Roadway (%): 100

Manning's
___~N Size Eg Depth

5
407

0.0079

0.0079

2
231

Structural
1.1

EXISTING Pipe:
Box:

I"" Ch anne l :
Nat Channel:

Roadway:

PROPOSED Pipe:
Box:

Channel:
Improvement Year:

EXISTING Pipe:
Box:

I"" Channel:
Nat Channel:

Roadway:

PROPOSED Pipe:
Box:

Channel:
Improvement Year:

Ut i lit i es
1.1

Utilities Structural
1.1 1.1

----------- COST FACTORS ------------
Property Surface Traffic

Restoration Restoration Control
1.1 1.1 --1.--1

1----------- COST FACTORS ------------
Property Surface

Restoration Restoration
1.1 1.1

Return Period (Yrs):
Design Runoff (cfs):

I
I
I
I
I
I

I
I

I
I
I
I
I
I

Boyle Engineering Corporation (convrepl )
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City of Scottsdale
Storm Yater Master Plan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN

I Page 8
CONVEYANCE FACILITIES

12/09/94

Street Name: GRASS CHANNEL
Drawing No(s):

Right of Yay: 65
Downstream Inv Elev:

Downstream Grnd Elev:

Type: IMPROVED CHANNEL
Length: 397

Upstream Inv Elev:
Upstream Grnd Elev:

I
I

[0: 200440-200450

Manning's
___~N Size Eg Depth

Base Side
Yidth Slope

ISlOpe:

Section Yetted
Area Peri m Capacity

1,087
1,087

1,087

...lQQ
1,292

Lined: N

ROY Capacity:

Section Capacity:
R~Section Capacity:

1.0

Section Cost:
Total Improvements Cost:

20.0

.1Q ~
675 1.76

Contingency
20X

5.0

Traffic
Control

1.1

25 50
914 1,103

0.027

Equivalent Roadway (X): 100

2
516

0.0079

Structural
1.1

EXISTING Pipe:
Box:

Imp Channel:
Nat Channel:

Roadway:

PROPOSED Pipe:
Box:

Channel:
Improvement Year:

Utilities
1.1

1----------- COST FACTORS -----------
. Property Surface

Restoration Restoration
1.1 1.1

Return Period (Yrs): ~

Design Runoff (cfs): 299

I

I
I

I
I

I
I
I
I
I
I
I
I
I Boyle Engineering Corporation (convrep1)



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

City of Scottsdale
Storm ~ater Master Plan and Management Program

LAND USE BASIN SUMMARY
Page 20 - INDIAN BEND RD/SCOTTSDALE RD BASIN 12/09/94

Group Land Use Code Area Percent Impervious
Impervious Area

(acres) (7,) (acres)

1 DU PER 2-3 ACRES 11 364.36 15 54.65
1 DU PER 1-2 ACRES 12 188.28 15 28.24
2-4 DU PER ACRE 14 n.56 35 27.15
4-8 DU PER ACRE 15 37.90 54 20.47
TOURIST ACCOMMODATIONS 18 51.30 85 43.61

TOTAL RESIDENTIAL 719.40 24 174.12

MINOR OFFICE 31 252.36 85 214.50

TOTAL COMMERCIAL/OFFICE 252.36 B5 214.50

LIMITED USE AREA 42 308.86 1 3.09
DEVELOPED OPEN SPACE 43 445.35 80 356.28
UTILITIES 45 2.27 72 1.63

TOTAL OPEN SPACE 756.48 48 361.00

TOTAL 20 - INDIAN BEND RD/SCOTTSDALE RD BASIN 1,728.24 43 749.63

I
Boyle Engineering Corporation (landrep1)
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City of Scottsdale
Storm Water Master Plan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN
Page HECl INPUT DATA 10 Year Storm 12/09/94

I ID 10
IT 2 300 20
10 5 30

I
KK200010 BASIN 40
BA 1.793 50
PH 0.000 0.000 0.490 0.930 1.560 1.710 1.820 2.010 60
LS 0 n 0 0 98 0 70
UK 280 0.0100 0.21 64 80

I UK 93 0.0100 0.10 36 90
RK 6629 0.0091 0.03 TRAP 41 1.0 100
RK 12538 0.0091 0.03 TRAP 41 1.0 110
KK200020 FROM 200010 120

I
RK 1180 0.0020 0.013 CIRC 6.0 130
KK200020 BASIN 140
BA 0.024 150
LS 0 77 0 0 98 0 160
UK 160 0.0100 0.29 19 170

I UK 53 0.0100 0.10 81 180

RK 704 0.0006 0.02 TRAP 30 1.0 190

RK 1114 0.0079 0.02 TRAP 60 1.0 200
KK200020 COMBINE 210

I
HC 2 220
KK200030 FROM 200020 230

RK 1171 0.0061 0.013 CIRC 6.0 240
KK200030 BASIN 250
BA 0.080 260

I LS 0 75 0 0 98 0 270

UK 242 0.0100 0.24 69 280
UK 81 0.0100 0.10 31 290
RK 541 0.0006 0.02 TRAP 38 1.0 300

I
RK 2236 0.0079 0.02 TRAP 60 1.0 310
KK200030 CC+1BINE 320
HC 2 330

KK200040 FROM 200030 340

RK 622 0.0058 0.013 CIRC 6.0 350

I KK200040 BASIN 360

BA 0.012 370

LS 0 77 0 0 98 0 380

UK 279 0.0100 0.22 75 390

I
UK 103 0.0100 0.10 25 400
RK 533 0.0006 0.02 TRAP 60 1.0 410
RK 622 0.0079 0.02 TRAP 26 1.0 420
KK200040 COMBINE 430

I
HC 2 440

KK200050 FRC+1 200040 450

.RK 600 0.0015 0.018 TRAP 8.0 1.0 460
KK200110 BASIN 470
BA 0.030 ~e6'."

I LS 0 69 0 0 98 0 490

UK 161 0.0100 0.29 44 500

UK 54 0.0100 0.10 56 510

RK 516 0.0006 0.02 TRAP 21 1.0 520

I
RK 666 0.0079 0.02 TRAP 15 1.0 530

KK200120 FRC»4 200110 540

RK 1308 0.0079 0.017 TRAP 5.0 1.0 550

KK200120 BASIN 560

BA 0.057 570

I LS 0 69 0 0 98 0 580

UK 298 0.0100 0.20 56 590

UK 99 0.0100 0.10 44 600

RK 1336 0.0006 0.02 TRAP 12 1.0 610

I
RK 1308 0.0079 0.02 TRAP 12 1.0 620

KK200120 COMBINE 630

HC 2 640

KK200050 FRC»4 200120 650

RK 1182 0.0079 0.017 TRAP 5.0 1.0 660

I KK200050 BASIN 670

BA 0.050 680

LS 0 74 0 0 98 0 690

I
Boyle Engineering Corporation (heclrepl)
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City of Scottsdale
Storm Yater Master Plan and Management Program

20 . INDIAN BEND RD/SCOTTSDALE RD BASIN
Page 2 HECl INPUT DATA 10 Year Storm 12/09/94

I UK 152 0.0100 0.30 15 700
UK 56 0.0100 O~ 10 85 710
RK 1159 0.0079 0.02 TRAP 30 1.0 720

I, RK 1332 0.0021 0.03 TRAP 30 1.0 730
KK200050 COMBINE 740
HC 3 750
KK200060 FROM 200050 760
RK 956 0.0028 0.018 TRAP 15.0 1.0 770

I KK200060 BASIN 780
BA 0.053 790
LS 0 69 0 0 98 0 800
UK 152 0.0100 0.30 16 810

I
UK 53 0.0100 0.10 84 820
RK 797 0.0006 0.02 TRAP 30 1.0 830
RK 1244 0.0079 0.02 TRAP 30 1.0 840
KK200060 COMBINE 850
HC 2 860

I KK200070 FROM 200060 870
RK 329 0.0028 0.018 TRAP 15.0 1.0 880
KK200310 BASIN 890
BA 0.149 900

I
LS 0 77 a 0 98 a 910
UK 300 0.0100 0.20 20 920
UK lOa 0.0100 0.10 80 930
RK 656 0.0006 0.02 TRAP 49 1.0 940
RK 2726 0.0091 0.03 TRAP 49 1.0 950

I KK200320 FROM 200310 960
RK 327 0.0071 0.013 DEEP 8.0 970
KK200330 FROM 200320 980
RK 767 0.0079 0.027 TRAP 20.0 1.0 990

I
)(K200330 BASIN 1000
BA 0.021 1010
LS 0 69 0 0 98 0 1020
UK 296 0.0100 0.20 21 1030

I
UK 99 0.0100 0.10 79 1040
RK 665 0.0006 0.02 TRAP 49 1.0 1050
RK 890 0.0079 0.03 TRAP 49 1.0 1060
KK200330 COMBINE 1070
HC 2 1080

I
KK200430 FROM 200330 1090
RK 190 0.0023 0.013 DEEP 8.0 1100
KK200410 BASIN 1110
BA 0.355 1120

I
LS 0 81 0 0 98 0 1130
UK 232 0.0100 0.25 59 1140

.UK 77 0.0100 0.10 41 1150
RK 2044 0.0091 0.03 TRAP 49 1.0 ~~*~,;,RK 6898 0.0091 0.03 TRAP 49 1.0

I KK200420 FROM 200410 1180
RK 338 0.0071 0.013 CIRC 4.0 1190
KK200430 FROM 200420 1200
RK 759 0.0079 0.027 TRAP 20.0 1.0 1210

I
KK200430 COMBINE 1220
HC 2 1230
KK200440 FROM 200430 1240
RK 1532 0.0079 0.027 TRAP 20.0 1.0 1250
KK200440 BASIN 1260

I BA 0.078 1270
LS 0 69 0 0 98 0 1280
UK 155 0.0100 0.30 16 1290

UK 52 0.0100 0.10 84 1300

I
RK 776 0.0006 0.02 TRAP 49 1.0 1310

RK 2291 0.0079 0.03 TRAP 49 1.0 1320
KK200440 COMBINE 1330

HC 2 1340

KK200450 FROM 200440 1350

I RK 397 0.0079 0.027 TRAP , 20.0 1.0 1360

ZZ 1370

I
Boyle Engineering Corporation (hec1repl>
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City of Scottsdale
Storm ~ater Master Plan and Management Program

20 - INDIAN BEND RD/SCOTTSDALE RD BASIN
Page DRAINAGE AREA FACTORS 12/09/94

I BASIN 10: 200010 Area: 1.793 Pervious CN: 77 Impervious CN: 98
OVERLAND FLO~: Length Slope Rough's Perc't ROUT! NG: Length Slope Rough's Shape IJidth ill

Pervious: 280 0.0100 0.213 64 Collector: 6,629 0.0091 0.030 TRAP 41:"3 1.0
Impervious: 93 0.0100 0.100 36 Main: * -** 0.0091 0.030 TRAP 41.3 1.0,

I BASIN 10: 200020 Area: 0.024 Pervious CN: 77 Impervious CN: 98
OVERLAND FLO\.I: Length Slope Rough's Perc't ROUTING: Length ~ Rough's Shape IJidth ill

Pervious: 160 0.0100 0.294 --1-9 Collector: 704 0.0006 0.017 TRAP 30.0 1.0
I~ervious: 53 0.0100 0.100 81 Main: 1,114 0.0079 0.017 TRAP 60.0 1.0

I BASIN 10: 200030 Area: 0.080 Pervious CN: 75 Impervious CN: 98
OVERLAND FLO~: Length ~ Rough's Perc't ROUTING: Length ~ Rough's Shape IJidth ill

Pervious: 242 0.0100 0.239 ~ Collector: 541 0.0006 0.017 TRAP 37.5 1.0

I
Impervious: 81 0.0100 0.100 31 Main: 2,236 0.0079 0.017 TRAP 60.0 1.0

BASIN 10: 200040 Area: 0.012 Pervious CN: 77 Impervious CN: 98
OVERLAND FLO\.I: Length Slope Rough's Perc't ROUTING: Length ~ Rough's Shape IJidth ill

Pervious: 279 0.0100 0.216 ~ Collector: 533 0.0006 0.017 TRAP 60.0 1.0

I I~ervious: 103 0.0100 0.100 25 Main: 622 0.0079 0.017 TRAP 26.3 1.0

BASIN 10: 200050 Area: 0.050 Pervious CN: 74 Impervious CN: 98
OVERLAND FLO\oI: Length Slope Rough's Perc't ROUTING: Length Slope Rough's ~ IJidth ill

I
Pervious: 152 0.0100 0.300 15 Collector: 1,159 0.0079 0.017 TRAP 30:0 1.0

Impervious: 56 0.0100 0.100 85 Main: 1,332 0.0021 0.030 TRAP 30.0 1.0

BASIN 10: 200060 Area: 0.053 Pervious CN: 69 Impervious CN: 98
OVERLAND FLO\.I: Length Slope Rough's Perc't ROUTING: Length Slope Rough's ~ IJidth ill

I Pervious: 152 0.0100 0.299 --1-6 Collector: 797 0.0006 0.017 TRAP 30.0 1.0
Impervious: 53 0.0100 0.100 84 Main: 1,244 0.0079 0.017 TRAP 30.0 1.0

BASIN 10: 200110 Area: 0.030 Pervious CN: 69 Impervious CN: 98

I OVERLAND FLOIJ: Length Slope Rough's Perc't ROUTING: Length Slope Rough's Shape IJidth ill
Pervious: 161 0.0100 0.293 44 Collector: 516 0.0006 0.017 TRAP 2T:O 1.0

Impervious: 54 0.0100 0.100 56 Main: 666 0.0079 0.017 TRAP 15.0 1.0

I
BASIN 10: 200120 Area: 0.057 Pervious CN: 69 Impervious CN: 98

OVERLAND FLOIJ: Length ~ Rough's Perc't ROUTING: Length Slope Rough's Shape lJidth ill
Pervious: 298 0.0100 0.201 ---s6 Collector: 1,336 0.0006 0.017 TRAP 12.0 . 1.0

Impervious: 99 0.0100 0.100 44 Main: 1,308 0.0079 0.017 TRAP 12.0 U)

I BASIN 10: 200310 Area: 0.149 Pervious CN: 77 Impervious CN: 98
OVERLAND FLOIJ: Length ~ Rough's Perc't ROUTING: Length ~ Rough's ~ lJidth ill

Pervious: 300 0.0100 0.200 ---zo Collector: 656 0.0006 0.017 TRAP 48.8 1.0
Impervious: 100 0.0100 0.100 80 Main: 2,726 0.0091 0.030 TRAP 48.8 1.0

I BASIN ID: 200330 Area: 0.021 Pervious CN: 69 Impervious CN: 98
OVERLANO FLOIJ: Length ~ Rough's Perc't ROUTING: Length Slope Rough's Shape lJidth ill

Pervious: 296 0.0100 0.202 21 Collector: 665 0.. 0006 0.017 TRAP 48.8 1.0
Impervious: 99 0.0100 0.100 79 Main: 89£).::;6.0079 0.027 TRAP 48.8 1.0

I BASIN 10: 200410 Area: 0.355 Per.vi ous CN: 81 Impervious CN: 98
OVERLAND FLOIJ: Length ~ Rough's Perc't ROUTING: Length ~ Rough's ~ lJidth ill

Pervious: 232 0.0100 0.246 ---s9 Collector: 2,044 0.0091 0.030 TRAP 48.8 1.0

I
Irrpervious: 77 0.0100 0.100 41 Main: 6,898 0.0091 0.030 TRAP 48.8 1.0

BASIN ID: 200440 Area: 0.078 Pervious CN: 69 Impervious CN: 98
OVERLAND FLO\.I: Length ~ Rough's Perc't ROUTI NG: Length Slope Rough's ~ lJidth ill

Pervious: 155 0.0100 0.296 16 Collector: 776 0.0006 0.017 TRAP 48.8 1.0

I Impervious: 52 0.0100 0.100 84 Main: 2,291 0.0079 0.027 TRAP 48.8 1.0

I
I
I Boyle Engineering Corporation (hgyrepl)
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City of Scottsdale
Storm ~ater Master Plan and Management Program

RAINFALL DATA
20 - INDIAN BEND RD/SCOTTSDALE RD BASIN 12/09/94

Return RAINFALL DURATION
Period 5 10 15 30 . 1 2 3 6 12 24

(years) min min min min hr hrs hrs hrs hrs hrs

2 0.32 0.48 0.59 0.78 0.95 1.02 1.06 1. 15 1.22 1.30
5 0.42 0.64 0.79 1.06 1.31 1.43 1.51 1.67 1.83 1.99

10 0.49 0.74 0.93 1.26 1.56 1. 71 1.82 2.01 2.23 2.44
25 0.58 0.89 1.13 1.53 1.90 2.10 2.23 2.48 2.77 3.06
50 0.65 1.00 1.28 1.73 2.16 2.40 2.55 2.84 3.19 3.53

100 0.73 1. 12 1.43 1.94 2.43 2.69 2.87 3.20 3.60 4.00

I Boyle Engineering Corporation (rainrep1)
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I Page 1

10

I Major Basin
220010-220020

I
220020-220030
220030-220040
220040-220050
220050-220060
220060-220070

I 220070-220080
220080-220090
220090-220100
220100-220110

I 220110·220120
220120-220130
220130-220140
220210-220220

I
220230-220240
220240-220250
220250-220260
220260-220080

I
Total Basin

Grand Total

I.
}

I
I
I
I
I·
I
I
I
I

KVl Consultants. Inc.

City of Scottsdale
Stormwater Facilities Management System

Proposed Conveyance Improvements Cost Details

Length Cost Conveyance Section Contingency ROW
(tt) Factor Type Cost ($) @20% ($)

22 Pima Roadllndian Bend Road
132 1.61 Pipe 10,204 2,041

3,168 1.61 Pipe 306,126 61,225
85 1.61 Pipe 8,214 1,643

3,465 1.61 Pipe 401,790 80,358
171 1.61 Box 66,707 13,341
707 1.61 Box 275,800 55,160

1,632 1.61 Box 779,722 155,944
1,016 1.61 Box 891,765 178,353

84 1.61 Box 73,729 14,746
105 1.61 Box 92,161 18,432
30]..-:0 1.61 Box 269,460 53,892, .. -
304 1.61 Box 266,827 53,365

98 1.61 Box 86,017 17,203
104 1.61 Pipe 12,059 2,412
165 1.61 Box 43,178 8,636

2,283 1.61 Improved Channel 38,130 7,626
94 1.61 Box 24,598 4,920

296 1.61 Improved Channel 4,944 989
22 14,216 3,651,431 730,286

14,216 3,651,431 730,286

3/1/96

Total
($)

12,245
367,351 G~ .~c I

9,856
482,148

80,048
330,960
935,667S !':J

&,070,118 _.:.1 ::-'
. 88,474
110,593 ,
323,353 (ji(,~ \01

320,193 \5!',< ~.,.'.t.
103,220

14,471
51,814
45,756
29,518

5,932
4,381,717

4,381,717



10: 220020-220030 Length (ft): 3,168 Upstream Inv Elev: Downstream Inv Elev:
Street Upstream Gmd Elev: 1,310.0 Downstream Gmd Elev: 1.300.0

~ New/Replace No ~ Manning's N Size (in) Depth (ttl Base (ft) Side Slope Area (sf) Wet Perim(1t Capacity (els)

EXISTING Improved Channel .0042 0.035 2.0 2.0 1.0 22.7
PROPOSED Pipe New 1 .0042 0.030 30 11.5
ROW .0036 30 32.3

Total 66.5

DESIGN RUNOFF COST FACTORS COSTS Section $306,126
Return Period (Yrs): 2 Vr 5 Yr 10 Yr 25 Vr 50 Vr 100 Vr Utilities Structural ~ Surface Traffic ROW
Design Runoff (els): 4.0 7:0 10.0 14.0 18.0 23.0 1.1 1.1 1.1 1.1 1.1 Contingency $61,225

Total $367,351

10: 220030·220040 Length (It): 85 Upstream Inv Elev: Downstream Inv Elev:
Street NONE Upstream Gmd Elev: Downstream Gmd Elev:

~ NewlReplace No ~ Manning's N Size (in) Depth (ft) Base (It) Side Slope Area (sf) Wet Perim 1ft . Capacity (els)

EXISTING Pipe 1 .0036 0.013 18 6.3
PROPOSED Pipe New 1 .0036 0.013 30 24.6
ROW .0036 30

.',.
32.3,

Total 63.2

DESIGN RUNOFF COST FACTORS COSTS' .Section ; $8;214
Return Period (Yrs): 2 Vr 5 Yr 10 Yr 25 vr 50 vr 100vr Utilities Structural ~ Surface Traffic :ROW'

15.0 35.0 '.
Design Runoff (els): 9.0 19.0 24.0 29.0 1.1 1.1 1.1 1.1 1.1 Contingency $1,643

Total $9,856

10: 220040-220050 Length (ft): 3,465 Upstream Inv Elev: Downstream Inv Elev:
Street Upstream Grnd EIev: 1,299.0 Downstream Gmd EJev: 1,286.0

~ New/Replace No ~ Manning's N Size (in) Depth (tt) Base (It) Side Slope Area.(st) Wet Perim (n Capacity (cis)

EXISTING Improved Channel .0015 0.035 1.0 2.0 2.0 4.8
PROPOSED Pipe Replace .0015 0.013 36 25.8
ROW .0015 30 20.8

Total 46.7

DESIGN RUNOFF
,

COST FACTORS COSTS Section $401,790
Return Period (Yrs): 2vr 5 vr l2..!:r ~ 50 Yr ~ ~~~ Surface ~ ROW
Design Runoff (ds): 9.0 14.0 18.0 24.0 29.0 35.0 1.1 1.1 1.1 1.1 1.1 Comingency , $80,358

Total ~82,148

10: 220010·220020

3/1196

$10,204

$2,041
$12,245

Capacity (els)

6.3
13.6
32.3

Total 45.9

Downstream Inv Elev:
Downstream Gmd Elev:

COSTS Section
ROW

Contingency
. Total

Upstream Inv Elev:
Upstream Gmd Elev:

Manning's N Size (in) Depth (ft) Base {ttl Side Slope Area (sf) Wet Perim 1ft
0.013 18
0.013 24 4.0 1.0

30

COST FACTORS
50 Yr 100 Yr Utilities Structural ~ Surface Traffic
18.0 23.0 1.1 1.1 1.1 1.1 1.1

~
.0036
.0036
.0036

City of Scottsdale
Stormwater Facilities Management System

Conveyance Facilities

Length (ft): 132
Street: NONE

New/Replace No
1

Replace 1

DESIGN RUNOFF
5Yr .10Yr 25Yr
"7:fr::--:'" 10.0 14.0

~
Pipe
Pipe

Return Period (Yrs): U!:
Design Runoff (els): 4.0

EXISTING
PROPOSED
ROW

Page 1

I
I
I
I
I
I
I
I
I
1--

If

I
I
I
I,
I
I
II
I
I

KVL consu~anIS. Inc. lcorwdata)



10: 220050·220060 Length (ft): 171 Upstream Inv Elev: Downstream Inv Elev:
Street NONE Upstream Gmd Elev: Downstream Gmd Elev:

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) Wet Perim(ft Capacity lets)
EXISnNG Pipe 1 ,0014 0.013 lB 3,9

PROPOSED Box Replace 2 ,0014 0,015 4,0 5,0 159,1

ROW ,0014 25 14,1
Total 173.1

DESIGN RUNOFF COST FACTORS COSTS section $66,707
Return Period (yrs): 2Yr 5 Yr 10Yr 25 Yr 50 Yr 100 Yr Utilities Structural ~ Suriace Traffic ,ROW
Design Runoff (ds): 75.0 118;.!k;";149.0 193.0 235.0 280.0 1.1 1.1 1,1 1.1 1.1 Contingency $13,341

Total $BO,048

,I
I
I
I
I
I.
I

Page 2

City of Scottsdale

Stormwater Facilities Management System

Conveyance Facilities

3/1/96

I
I

I
I
I
I
I
I
I
I
I

10: 220060-220070 Length (ft): 707 Upstream Inv Elev: Downstream Inv Elev:
Street: Upstream Grnd Elev: 1,2B5,0 Downstream Gmd Elev: 1,284.0

~ NewlReplace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) WetPerim(ft Capacity Ids)
EXISTING Improved Channel .0015 0.035 1.0 2.0 2.0 4.B

PROPOSED Box None 2 .0015 0.Q15 4,0 5,0 164.6
ROW ,0015 20 14.6

Total 184.0

DESIGN RUNOFF COST FACTORS COSTS 'Section $275,BOO
Retum Period (Yrs): 2Yr 5 Yr 10 Yr 25 Yr ~ 100 Yr Utilities Structural ~ Surface Traffic ROW
Design Runoff (ds): 75.0 117.0 147,0 192.0 233,0 277.0 1.1 1,1 1,1 1..1 1.1 Contingency $55,160

Total $330,960

10: 220070-220080 Length (It) 1632 Upstream Inv EJev: Downstream Inv Elev:
Slree: Upstream Gmd Elev: 1,2B5,0 Downstream Gmd Elev: 1,283.0

~ New/Replace !!: ~ Manning's N Size (in) Depth (ft) Base(ft) Side Slope Area (sf) Wet Perim(ft ,Capacity (ds)

EXISnNG Improved Channel OC15 0,035 2,0 3,0 2.0 25.6
PROPOSED Box Replace 2 X15 0.015 5,0 6,0 2B3,1

ROW 0015 40 - 26.5
Total 309.6

DESIGN RUNOFF COST FACTORS COSTS, ' Section $n9,722
Retum Period (Yrs): 2Yr 5 Yr 10 Yr 25 Yr 50 Yr 100 Yr Utilities Structural ~ Surface Traffic ROW
Design Runoff (ds): 136,0 214.0 270.0 3480 420,0 495,0 1,1 --1-,-1- 1,1 1.1 1.1 Contingency $155,944

: Total $935,667

10: 220080-220090 Length (ft): 1,016 Upstream Inv Elev: Downstream Inv Elev:
Street Upstream Gmd Elev: 1,2B4,0 Downstream Gmd Elev: 1,2B3.0

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) Wet Perim (ft Capadty (ds)
EXISnNG Improved Channel ,0015 0.035 2.0 20 2.0 21.0
PROPOSED Box Replace 3 .0015 0,015 6.0 7,5 728,2
ROW .0015 75 23.3

Total 751.5

DESIGN RUNOFF I
COST FACTORS COSTS Section $891,765

Retum Period (Yrs): 2Yr 5 Yr 1Q2:! 25 Yr 50Yr 100 Yr Utilities Structural ~ Surface Traffic .. ROW
Design Runoff (ds): 379.0 5B9.0 731,0 949.0 1,115.0 1,313,0 '.1 1,1 1.1 1,1 1.' Contingency $17B,353

Total $1,070,118

KVL C<lnsullants, Inc. (convdata\



10: 220090-220100 Length (ft): 84 Upstream Inv Elev: 1.281.0 Downstream Inv Elev: 1.279.9
Street 18339 Upstream Gmd Elev: Downstream Gmd Elev:

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) Wet Perim (ft Capacity (ets)

EXISTING Pipe 1 .0131 0.013 36 76.3

PROPOSED Box Replace 3 .0015 0.015 6.0 7.5 728.2
ROW .0131 40 78.2

Total 806.4

DESIGN RUNOFF COST FACTORS £.Qg§ Section $73,729
Retum Period (Yrs): 2Yr lli.::;:'10 Yr ~ ~ 100 Yr ~~~ ~ TraffIC ROW
Design Runoff (etS): 381.0 593':1)' 740.0 958.0 1,129.0 1,326.0 1.1 1.1 1.1 1.1 1.1 Contingency $14,746

Total $88,474

I
I
I
I
I
I
I

Page 3

City of Scottsdale
Stormwater Facilities Management System

Conveyance Facilities

3/1/96
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10: 220100-220110 Length (ft): 105 Upstream Inv Elev: 1.279.9 Downstream Inv Elev: 1,279.6
Street: 15922 Upstream Gmd Elev: Downstream Gmd Elev:

Type NewlReplace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) Wet Perim(ft Capacity (ds)

EXISTING Pipe 1 .0028 0.013 36 35,9

PROPOSED Box Replace 3 .0028 0.015 6.0 7.5 '1,012.6
ROW .0028 40 36.8

Total 1,049.4

DESIGN RUNOFF COST FACTORS COSTS Section .$92,161
R"etum Period (Yrs): 2 Yr 5Yr 10 Yr 25 Yr 50Yr 100 Yr Utilities Structural ~ Surface Traffic ROW
Qesign Runoff (ds): 441.0 690.0 858.0 1.115.0 1,315.0 1~ 1.1 1.1 1.1 1.1 1.1 Contingency $18,432

Total $110,593

10: 220110-220120 Length (ft): 307 Upstream InY Eley: 1,279.1 Downstream Inv Eley: 1,277.2
Street: 15922 Upstream Gmd Eley: 1.284.0 Downstream Gmd Eley: 1,284.0

~ NewlReplace No Slope Manning's N Size (in) Qepth (Il) Base (ft) Side Slope Area (sf) WetPerim (ft Capacity (ds)
EXISTING Pipe 1 .0049 0.013 42 70.4
PROPOSED Box Replace 3 .0049 0.015 6.0 7.5 1,316.2
ROW .0049 40 47.8

Total 1;.364.0

DESIGN RUNOFF COST FACTORS COSTS . Section ~'$269,460

Retum Period (yrs): 2 Yr 5 Yr 10Yr 25 Yr 50Yr 100 Yr Utilities Structural ~ Surface Traffic ROW
Qesign Runoff (ds): 438.0 686.0 857.0 1.112.0 1,311.0 1,539.0 1.1 1.1 1.1 1.1 1.1 Contingency $53,892

Total $323,353

10: 220120-220130 Length (ft): 304 Upstream Iny Elev: 1.277.2 Downstream Inv Elev: 1,276.2
- Street: 15922 Upstream Gmd Elev: 1,284.0 Downstream Gmd Elev: 1,284.1

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) WetPerim (ft Capacity (ds)
EXISTING Pipe 1 .0049 0.013 42 70.4

PROPOSED Box Replace 3 .0049 0.015 6.0 7.5 1,3162
ROW .0049 40 47.8

Total 1,364.0

,
DESIGN RUNOFF COST FACTORS COSTS . Section $266,827

Return Period (yrs): 2 Yr 5 Yr 10 Yr 25 Yr SOYr 100 Yr Utilities~~ Surface Traffic ROW
Qesign Runoff (ds): 437.0 685.0 8s6.O 1,108.0 1,311.0 1,530.0 1.1 1.1 1.1 1.1 1.1 Contingency $53,365

Total $320,193

KVl Consu~anls. Inc. (convdata)



10: 220210-220220 length (It): 104 Upstream Inv Elev: Downstream Inv EJev:
Street: NONE Upstream Grnd Elev: Downstream Gmd Elev:

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sO Wet Perim (ft Capacity (ds)
EXISTING Pipe 1 .0036 0.013 18 6.3
PROPOSED Pipe Replace 1 .0036 0.013 36 40.0
ROW .0036 25 22.6

Tolal 62.6

DESIGN RUNOFF COST FACTORS COSTS Section $12,059
Retum Period (Yrs): 2 Yr 5 Yr 10Yr 25 Yr 50 Yr 100 Yr utiUties Structural ~ Surface Traffic ROW
Design Runoff (ds): 19.0 29.0 35.0 45.0 53.0 62.0 1.1 1.1 1.1 1.1 1.1 Contingency $2,412

Total $14,471

10: 220220-220230 length (It): 2,764 Upstream Inv Elev: Downstream Inv Elev:
Street: Upstream Gmd Elev: 1,303.0 Downstream Gmd Elev: 1,288.6

~ New/Replace No ~ Manning's N Size Qn) Depth (ft) Base (ft) Side Slope Area (sO Wet Perim(ft Capacity (ds)

EXISTING Improved Channel .0042 0.035 3.0 3.0 1.0 66.8
PROPOSED None None .0042 0.030
ROW .0042 25 0.2

. ;..r' .. : Total 67..1'

DESIGN RUNOFF COST FACTORS COSTS . section
Retum Period (Yrs): 2 Yr 5 Yr 10 Yr 25 Yr SOYr looYr Utilities Structural ~ Surface Traffic ROW
Design Runoff (ds): 18.0 28.0 35.0 44.0 52.0 60.0 1.1 1.1 1.1 1.1 1.1 Conlingeilcy

Total

10: 220130·220140 length (It): 98 Upstream Inv Elev: 1.276.2 Downstream Inv Elev: 1,275.0
Street 15920 Upstream Gmd Elev: Downstream Gmd EJev:

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sO Wet Perim(It Capacity (cfs)
EXISTING Pipe 1 .0049 0.013 42 70.4
PROPOSED Box Replace 3 .0049 0.Q15 6.0 7.5 1,316.2
ROW .0049 40 47.8

Total 1,364.0

DESIGN RUNOFF COST FACTORS ~ Section $86.017
Retum Period (Yrs): 2 Yr 5Yr .•10Yr ~ 50 Yr ~ ~~~ ~ Traffic ROW
Design Runoff (ets): 443.0 696.~i'870.0 1.124.0 1.337:0 1,554.0 1.1 1.1 1.1 1.1 1.1 Contingency $17,203

Total $103.220

10: 220230·220240 Length (ft): 165 Upstream Inv Elev: Downstream Inv Elev:
Street NONE Upstream Gmd Elev: Downstream Gmd Elev:

~ NewlReplace No ~ Manning's N Size (in) Depth (It) Base (ft) Side Slope Area'(sO WetPerim(ft Capacity (ds)
EXISTING Pipe 1 .0036 0.013 18 6.3
PROPOSED Box Replace 1 .0036 0.015 6.0 6.0 280.4
ROW .0036 25 22.6

Total 303.0

,
DESIGN RUNOFF COST FACTORS COSTS Section $43,178

Retum Period (Yrs): 2 Yr 5 Yr 10 Yr 25 Yr 50Yr looYr Utilities Structural ~ ~ Traffic ROW
Design Runoff (ds): 131.0 201:0 249.0 322.0 375.0 432.0 1.1 1.1 1.1 1.1 1.1 Contingency' $8,636

. Total $51,814

3/ 1/96

City of Scottsdale
Stormwater Facilities Management System

Conveyance Facilities
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10: 220240-220250 Length (ft): 2.283 Upstream Inv Elev: Downstream Inv Elev:

Street: Upstream Gmd Elev: Downstream Gmd Elev:

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) Wet Perim (ft Capadty (ds)

EXISTING Improved Channel .0042 0.035 3.0 4.0 2.0 118.6

PROPOSED Improved Channel Replace .0042 0.030 4.0 .6.0 2.0 317.3

ROW .0042 25 0.2
Total 317.6

DESIGN RUNOFF COST FACTORS COSTS Section . $38,130
Return Period (Yrs): D:! 5 Yr ~ 10Yr ~ SOYr 100Yr Utilities Structural ~ Surface Traffic ROW
Design Runoff (ets): 129.0 199,«.""'" 244.0 317.0 369.0 428.0 1.1 1.1 1.1 1.1 1.1 Contingency $7,626

Total $45,756

I
I
I
I
I

I
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Stormwater Facilities Management System

Conveyance Facilities
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10: 220250-220260 Length (ft): 94 Upstream Inv Elev: Downstream Inv Elev:
Street: NONE Upstream Grnd Elev: Downstream Gmd Elev:

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) WetPerim (ft Capadty (ds)

EXISTING Pipe 1 .0036 0.013 18 6.3

PROPOSED Box Replace 1 .0036 0.015 6.0 6.0 280.4

ROW .0036 25 22.6
Total 303.0

DESIGN RUNOFF COST FACTORS COSTS Section $24,598
Return Period (Vrs): 2 Yr 5 Yr lOY, 25 Yr SO Yr 100 Yr Utilities Structural ~ Surface Traffic ROW
Design Runoff (cts): 140.0 217.0 266.0 345.0 404.0 468.0 1.1 1.1 1.1 1.1 1.1 Contingency $4,920

Total $29,518

10: 220260-220080 Length (tt) 296 Upstream Inv Elev: Downstream Inll Elell:
Street Upstream Grnd Elev: Downstream Grnd Elell:

~ New/Replace No ~ Manning's N Size (in) Depth (tt) Base (ft) Side Slope Area (sf) Wet Perim (ft . Capacity (ets)

EXISTING Improved Channel ~2 0.035 4.0 3.0 1.0 120.5
PROPOSED Improved Channel Replace ~2 0.030 4,0 6.0 2.0 317.3
ROW ~2 25 0.2

Total' 317.6

DESIGN RUNOFF COST FACTORS COSTS· .Section $4,944
Return 'Period (Vrs): 2Yr 5Yr 10 Yr 25 Yr 50 Yr 100 Yr Utilities Structural ~ Surface Traffic ROW
Design Runoff (ets): 140.0 215.0 265.0 3400 402.0 463.0 1.1 1.1 1.1 -1-.-1- 1.1 Contingency $989

Total $5,932

10: 220310·220320 Length (ft): 1.378 Upstream Inv Elev: 1,281.7 Downstream Inv Elev: 1,278.4
Street: 18343-18340 Upstream Grnd Elev: 1.288.1 Downstream Gmd Elev: 1,284.7

~ NewlReplace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) WetPerim (ft Capacity (ets)

"EXISTING Pipe 1 .0020 0.013 48 64.2

PROPOSED None None .0020 0.013

ROW .0025 100 48.4
Total 112.6

DESIGN RUNOFF
,

COST FACTORS COSTS Section
Return Period (Vrs): 2Yr 5 Yr 10Yr 25 Yr 50 Yr 100 Yr Utifities Structural ~ Surface Traffic ROW
Design Runoff (ets): 46.0 69.0 86.0 110.0 129.0 148.0 1.1 1.1 1.1 1.1 1.1 Contingency

Total

KVL Coosullants, Inc. (convdala)
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City of Scottsdale
Stormwater Facilities Management System

Conveyance Facilities

3/1/96

10: 220320-220330 Length (II): 274 Upstream Inv Elev: 1,277.4 Downstream Inv Elev: 1.276,5
Street: 18340A Upstream Gmd Elev: 1,284.7 Downstream Gmd Elev: 1,284.4

Type New/Replace No ~ Manning's N Size (in) Depth (II) Base (II) Side Slope Area (sO WetPerim (II Capacity (ets)

EXISTING Pipe 1 .0028 0.013 60 140.3
PROPOSED None None .0028 0.013
ROW .0031 100 53.8

Total 194.1

DESIGN RUNOFF COST FACTORS COSTS· Section
Retum Period (Yrs): 2 Yr 5Yr ~ ... 10Yr ~ 50 Yr 100 Yr ~~~ ~ Traffic . ROW
Design Runoff (ds): 65.0 1OOO:'r·~'125.0 157.0 187.0 215.0 1.1 1.1 1.1 1.1 1.1 Contingency

Total

JO: 220330-220340 Length (II): 276 Upstream Inv Elev: 1.276.0 Downstream Inv Elev: 1,275.4
Street: 18340A-18340 Upstream Gmd Elev: 1.284.4 Downstream Gmd Elev: 1.284.7

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (II) Side Slope Area (sf) Wet Perim (ft Capacity (ets)

EXISTING Pipe 1 .0023 0.013 66 161.1
PROPOSED None None .0023 0.Q13
ROW .0020 100 .43.2

Total 204.3

DESIGN RUNOFF COST FACTORS COSTS section
Retum Period (Yrs): 2 Yr 5 Yr 10 Yr 25 Yr ~ 100Yr ~ Structural ~ Surface Traffic . ROW
Design Runoff (ds): 72.0 110.0 138.0 173.0 206.0 237.0 1.1 1.1 1.1 1:1 1.1 ,.·eonli~ency .

Total

JO: 220340-220350 Length (II): 302 Upstream Inv Elev: 1,275.3 Downstream Inv Elev: 1.274.1
Street: 18340-18339 Upstream Gmd Elev: 1,284.7 Downstream Gmd Elev: 1,284.2

~ NewlReplace No ~ Manning's N Size (in) Depth (II) Base (II) Side Slope Area (sf) Wet Perim (II . capacity (ets)
EXISTING Pipe 1 .0046 0.013 66 .227.8
PROPOSED None None .0046 0.013 ..
ROW .0040 100 1~ .'" ..

·61.2
:;:: . -: Total; · ..:289.0

DESIGN RUNOFF COST FACTORS COSTS' section
Retum Period (Yrs): 2 Yr 5 Yr 10 Yr 25 Yr 50 Yr 100 Yr Utilities Structural ~ Surface Traffic ... ROW
Design Runoff (ds): 87.0 132.0 165.0 206.0 245.0 282.0 1.1 1.1 1.1 1.1 1.1 COntingency

... :,.. lotal

10: 220350-220100 Length (II): 250 Upstream Inv Elev: 1.273.8 Downstream Inv Elev: 1.272.6
Street: 18340 Upstream Gmd Elev: 1.284.2 Downstream Gmd Elev: 1.282.9

~ New/Replace No ~ Manning's N Size Qn) Depth (II) Base (ft) Side Slope Area (sf) Wei Perim (II Capacity (cis)
EXISTING Pipe 1 .0046 0.013 66 227.8
PROPOSED None None .0046 0.013
ROW .0047 40 46.8

Total 27-4.6

,
DESIGN RUNOFF COST FACTORS COSTS Section

Return Period (Yrs): 2 Yr 5 Yr !.Q..r! 25Yr 50Yr 100 Yr ~ Structural ~ S'urface ~ ROW
Design Runoff (cis): 87.0 133.0 167.0 209.0 247.0 285.0 1.1 1.1 1.1 1.1 1.1 .Contingency

. Total

KVl Consultants. Inc. (comdata)



10: 220420-220430 Length (tt): 244 Upstream Inv Etev: Downstream Inv Elev:
Street: Upstream Gmd Elev: 1.310.0 Downstream Gmd Etev: 1.309.0

~ .NewlReplace No ~ Manning's N Size (in) Depth (ft) Base (tt) Side Slope Area (sf) Wet Perim(ft Capacity (efs)
EXISTING Improved Channel .0015 0.035 5.0 20.0 1.0 488.5
PROPOSED None None .0015 0.030
ROW .0015 30 20.8

Total
'.

509.3

DESIGN RUNOFF COST FACTORS COSTS Section
Relum Period (Vrs): 2Yr 5 Yr 10 Yr 25 Yr 50 Yr 100 Yr Utilities Structural ~ Surface Traffic ROW
Design Runoff (ds): 111.0 169.0 212.0 268.0 320.0 373.0 1.1 1.1 1.1 1:1 1.1 Conbngency

. Total

10: 220510-220520 Length (tI): 240 Upstream Inv Elev: Downstream Inv Elev:
Street: 18350 Upstream Gmd Etev: Downstream Gmd Elev:

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (ft) Side Slope Area (sf) Wet Perim(ft . Capacity (ds)
EXISTING Box 4 .0014 0.015 4.0' 8.0 574.8
PROPOSED None None .0014 0.013
ROW .0014 50 .33.4

Total 608.2'

DESIGN RUNOFF COST FACTORS . COSTS .section
Retum Period (Vrs): 2Yr 5 Yr 10 Yr 25 Yr 50 Yr 100 Yr Utilities Structural ~ Surface Traffic ROW
Design Runoff (efs): 148.0 217.0 259.0 323.0 367.0 421.0 1.1 1.1 1.1 1.1 1.1 .' Contingency ,

-, Total

10: 220410-220420 Length (tt): 1.186 Upstream Inv Elev: Downstream Inv Elev:
Street Upstream Gmd Elev: 1,319.9 Downstream Grnd Elev: 1.310.0

~ New/Replace No ~ Manning's N Size (in) Depth(tt) Base (tt) Side Slope Area (sf) Wet Perim (tt Capacity (ds)

EXISTING Improved Channel .0042 0.035 4.0 4.0 2.0 223.0
PROPOSED None None .0042 0.030

ROW .0042 30 34.9
Total 257.9

DESIGN RUNOFF COST FACTORS COSTS SeCtion
Return Period (Vrs): 2Yr 5 Yr ",;:$10 Yr 25 Yr 50 Yr 100 Yr Utilities Structural ~ ~ Traffic ROW
Design Runoff (ds): 38.0 55:0'" 67.0 85.0 98.0 112_0 1.1 1.1 1.1 1. t 1.1 Conlingency

Total

I
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Stormwater Facilities Management System

Conveyance Facilities
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10: 220610-220620 Length (tt): 203 Upstream lnv Elev: Downstream Inv Etev:
Street: Upstream Gmd Elev: 1.296.5 Downstream Gmd Elev: 1.290.0

~ New/Replace No ~ Manning's N Size (in) Depth (ft) Base (tl) Side Slope Area (sf) WetPerim(ft Capacity (efs)
EXISTING Improved Channel .0015 0.018 2.0 4.0 2.0 58.9
PROPOSED None None .0015 0.018
ROW .0015 30 20.8

Total 79.8

,
DESIGN RUNOFF COST FACTORS COSTS Section

Return Period (Vrs): 2 Yr 5 Yr !Q.rr 25Yr 50 Yr 1QQ.2:! ~~~ Surface Traffic ROW
Design Runoff (ds): 43.0 66.0 82.0 105.0 122.0 140.0 1.1 1.1 1.1 1.1 1.1 .Contingency

Total

KVl Consunants. Inc. (callidata)



Major Basin 22
2-4 DU PER ACRE 14
4-8 DU PER ACRE 15

1. RESIDENTIAL

GENERAL COMMERCIAL 22
MINOR OFFICE 31
MAJOR OFFICE 32

2. COMMERClAUOFFICE
.....~~-:f;;;

DEVELOPED OPEN SPACE 43

3. OPEN SPACE

Total Basin 22

I
I,
I
I
I
I,
I
I

'}
,;,:

I
I
I

I
I
I
1

Page 1

Group

City of Scottsdale
Stormwater Facilities Management System

Land Use Summary

Land Use Code

3/1/96

Area Percent Impervious
Impervious Area

(acres) (%) (acres)

406.42 35 142.24
229.21 54 123.77

635.63 266.02

80.80 85 68.68
69.77 85 59.31
10.87 85 9.24

161.45 137.23

83.93 80 67.14

83.93 67.14

881.02 470.40

881.02 470.40

KVl Consultants. Inc. tlanddatal



I
I City of Scottsdale

Stormwater Facilities Management System

22 - Pima Roadllndian Bend Road

I HEC1 Input Data 10 Year Storm
Page 1 3/1/96

I
10 1
IT 2 300 2
10 5 3
KK 220010 BASIN 4
BA 0.028 5

I PH 0.000 0.000 0.490 0.950 1.580 1.760 1.880 2.110 6
LS 0 69 0 0 98 0 7
UK 150 0.0100 0.30 65 8
UK 50 0.0100 0.10 35 9

I RK 5701 0.0042 0.03 TRAP 19 1.0 10
KK 220020 FROM 220010 11
RK 500 0.0036 0.013 CIRC 1.5 12
KK 220030 FROM 220020 13

I RK 3168 0.Q042 /.d 0.035 TRAP 2.0 1.0 14
KK 220030 BASIN'" 15
BA 0.020 16
LS 0 69 0 0 98 0 17

I
UK 150 0.0100 0.30 46 18
UK 50 0.0100 0.10 54 19
RK 3168 0.0042 0.03 TRAP 19 1.0 20
KK 220030 COMBINE 21

I
HC 2 22
KK 220040 FROM 220030 23
RK 500 0.0036 0.013 CIRC 1.5 24
KK 220050 FROM 220040 25

I,
RK 3465 0.0015 0.035 TRAP 2.0 2.0 26
KK 220050 BASIN 27
BA 0.230 28

. ) LS 0 69 0 0 98 0 29
"v UK 150 0.0100 0.30 65 30, UK 50 0.0100 0.10 35 31

RK 6469 0.0042 0.02 TRAP 26 1.0 32
RK 1493 0.0015 0.03 TRAP 23 1.0 33
KK 220050 COMBINE 34

I HC 2 35
KK 220060 FROM 220050 36
RK 500 0.0014 0.013 CIRC 1.5 37
KK 220070 FROM 220060 38

I
RK 707 0.0015 0.035 TRAP 2.0 2.0 . 39
KK 220070 BASIN 40
BA 0.134 41
LS a 69 a 0 98 a 42

I
UK 150 0.0100 0.30 46 43
UK 50 0.0100 0.10 54 44
RK 4514 0.0042 0.02 TRAP 26 1.0 45
RK 707 0.0015 0.03 TRAP 23 1.0 46
KK 220070 COMBINE 47

I HC 2 48
KK 220080 FROM 220070 49
RK 1632 0.0015 0.035 TRAP 3.0 2.0 50
KK 220080 BASIN 51

I BA 0.126 52
LS 0 69 0 0 98 0 53
UK 20 0.0100 0.40 15 54
UK 200 0.0100 0.10 85 55

I RK 3990 0.0042 0.02 TRAP 26 1.0 56
RK 1632 0.0015 0.03 TRAP 1.0 57
KK 220080 COMBINE 58
He 2 59

I KK 220210 BASIN 60
SA 0.017 61.. LS a 69 0 0 98 0 62
UK 20 0.0100 0.40 15 63

I UK 200 0.0100 0.10 85 64
RK 1048 0.0042 0.03 TRAP 19 1.0 65

KVL C<>nsultants. Inc. (hecldata)



I
I City of Scottsdale

Stormwater Facilities Management System
22 - Pima Road/Indian Bend Road

I
HEC1 Input Data 10 Year Storm

Page 2 3/1/96

t
KK 220220 FROM 220210 66
RK 500 0.0036 0.013 CIRC 1.5 67
KK 220230 FROM 220220 68
RK 2764 0.0042 0.035 TRAP 3.0 1.0 69

I
KK 220230 BASIN 70
BA 0.131 71
LS 0 69 0 0 98 0 72
UK 300 00100 0.20 20 73
UK 100 0.0100 0.10 80 74

I RK 1650 0.0015 0.03 TRAP 23 1.0 75
RK 2764 0.0042 0.03 TRAP 26 1.0 76
KK 220230 . COMBINE 77
HC 2 78, KK 220240 FROM ,.,,::.,r 220230 79
RK 500 0.0036 0.013 CIRC 1.5 80
KK 220250 FROM 220240 81
RK 2283 0.0042 0.035 TRAP 4.0 2.0 82

I
KK 220250 BASIN 83
BA 0.038 84
LS 0 69 0 0 98 0 85
UK 150 0.0100 0.30 65 86

I
UK 50 0.0100 0.10 35 87
RK 338 0.0015 0.03 TRAP 19 1.0 88
RK 2283 0.0042 0.03 TRAP 23 1.0 89
KK 220250 COMBINE 90
HC 2 91
KK 220260 FROM 220250 92I·, RK 500 0.0036 0.013 CIRC 1.5 93

. J: KK 220080 FROM 220260 94
/ RK 500 0.0042 0.035 TRAP 3.0 1.0 95

I KK 220080 COMBINE 96
HC 2 97
KK 220090 FROM 220080 98
RK 1016 0.0015 0.035 TRAP 2.0 2.0 99

I
KK 220090 BASIN 100
BA 0.019 101
LS 0 69 0 0 98 0 102
UK 150 0.0100 0.30 65 103

I
UK 50 0.0100 0.10 35 104
RK 527 0.0042 0.02 TRAP 26 1.0 105
RK 1016 0.0015 0.03 TRAP 23 1.0 106
KK 220090 COMBINE 107

1
HC 2 108
KK 220100 FROM 220090 109
RK 500 0.0131 0.013 CIRC 3.0 110
KK 220310 BASIN 111

I
BA 0.070 112
LS 0 69 0 0 98 0 113
UK 150 0.0100 0.30 46 114
UK 50 0.0100 0.10 54 115
RK 1028 0.0015 0.02 TRAP 23 1.0 116

I RK 3421 0.0042 0.02 TRAP 26 1.0 117
KK 220320 FROM 220310 118
RK 1378 0.0020 0.013 CIRC 4.0 119
KK 220320 BASIN 120

I BA 0.034 121
LS 0 69 0 0 98 0 122
UK 150 0.0100 0.30 46 123
UK 50 0.0100 0.10 54 124

I RK 745 0.0015 0.02 TRAP 26 1.0 125
RK 1378 0.0042 0.02 TRAP 30 1.0 126
KK 220320 COMBINE 127
HC 2 128

I KK 220330 FROM 220320 129
RK 500 0.0029 0.013 CIRC 5.0 130

KVL Consultants. Inc. (hec1data)



I
I City of Scottsdale

Stormwater Facilities Management System
22 - Pima Roadllndian Bend Road

I
HEC1 Input Data 10 Year Storm

Page 3 3/1/96

KK 220330 BASIN 131

I SA 0.012 132
LS 0 69 0 0 98 0 133
UK 150 0.0100 0.30 46 134
UK 50 0.0100 0.10 54 135

I RK 1682 0.0042 0.02 TRAP 26 1.0 136
KK 220330 COMBINE 137
HC 2 138
KK 220340 FROM 220330 139

I
RK 500 0.0023 0.013 CIRC 5.5 140
KK 220340 BASIN 141
SA 0.022 142
LS 0 69 0 0 98 0 143,. UK 150 0.0100 _~i.':;': 0.30 46 144

UK 50 0.0100
~.. '

0.10 54 145
RK 343 0.0015 0.02 TRAP 23 1.0 146
RK 1525 00042 0.03 TRAP 30 1.0 147

I
KK 220340 COMBINE 148
HC 2 149
KK 220350 FROM 220340 150
RK 500 0.0046 0.013 CIRC 5.5 151
KK 220350 BASIN 152

I SA 0.004 153
LS 0 69 0 0 98 0 154
UK 150 0.0100 0.30 65 155
UK 50 0.0100 0.10 35 156

a··; RK 343 0.0015 0.02 TRAP 23 10 157
RK 302 0.0042 0.02 TRAP 30 1.0 158

~ ~ KK 220350 COMBINE 159
'J HC 2 160

I KK 220100 FROM 220350 161
RK 500 0.0046 0.013 CIRC 5.5 162
KK 220100 COMBINE 163
HC 2 164

I
KK 220110 FROM 220100 165
RK 500 0.0029 0.013 CIRC 3.0 166
KK 220110 BASIN 167
SA 0.001 168

,I
LS 0 69 0 0 98 0 169
UK 150 0.0100 0.30 65 170
UK 50 0.0100 0.10 35 171
RK 229 0.0042 0.02 TRAP 30 1.0 172
KK 220110 COMBINE 173

I He 2 174
KK 220120 FROM 220110 175
RK 500 0.0049 0.013 CIRC 3.5 176
KK 220120 BASIN 177

I SA 0.002 178
LS 0 69 0 0 98 0 179
UK 150 0.0100 0.30 65 180
UK 50 0.0100 0.10 35 181

I RK 277 0.0015 0.02 TRAP 30 1.0 182
KK 220120 COMBINE 183
HC 2 184
KK 220130 FROM 220120 185

I RK 500 0.0049 0.013 CIRC 3.5 186
KK 220130 BASIN 187
SA 0.044 188
lS 0 69 0 0 98 0 189

.
UK 150 0.0100 0.30 95 190

I UK 50 0.0100 0.10 35 191
RK 1876 0.0042 0.02 TRAP 30 1.0 192
KK 220130 COMBINE 193

I
HC 2 194
KK 220140 FROM 220130 195

KVl ConsunanlS. Inc. (hec1dala)
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I
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RK 500 0.0049 0.013 CIRC 3.5 196

I KK 220410 BASIN 197
BA 0.069 198
LS 0 69 0 0 98 0 199
UK 150 0.0100 0.30 65 200

I UK 50 0.0100 0.10 35 201
RK 585 0.0015 0.02 TRAP 15 1.0 202
RK 1930 0.0042 0.02 TRAP 19 1.0 203
KK 220420 FROM 220410 204

I
RK 1186 0.0042 0.035 TRAP 4.0 2.0 205
KK 220420 BASIN 206
BA 0.199 207
LS 0 69 0 0 98 0 208

I
UK 150 0.0100 ~i~·~-::J::: 0.30 65 209
UK 50 0.0100 0.10 35 210
RK 5757 0.0042 0.02 TRAP 23 1.0 211
KK 220420 COMBINE 212

"

HC 2 213
KK 220430 FROM 220420 214
RK 500 0.0015 0.035 TRAP 20.0 1.0 215
KK 220510 BASIN 216
SA 0.109 217

I· LS 0 69 0 0 98 0 218
UK 150 0.0100 0.30 15 219
UK 50 0.0100 0.10 85 220
RK 2114 0.0015 0.02 TRAP 19 1.0 221

I RK 1304 0.0042 0.02 . TRAP 23 1.0 222
KK 220520 FROM 220510 223

> RK 500 0.0014 0.015 DEEP 80 224.~

KK 220610 BASIN 225

I SA 0.066 226
LS 0 69 0 0 98 0 227
UK 150 0.0100 0.30 46 228
UK 50 0.0100 0.10 54 229

I
RK 2713 0.0015 0.02 TRAP 23 1.0 230
KK 220620 FROM 220610 231
RK 500 0.0015 0.018 TRAP 4.0 2.0 232
zz 233

·1
I
I
I
I
I
I

KVL Con$Unants, Inc. (hec1data)
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I City of Scottsdale

Stormwater Facilities Management System

Drainage Area Factors

I Page 1 3/1/96

Basin 10: 220010 Area: 0.028 Pervious CN: 69 Impervious CN: 98

I OVERLAND FLOW: Length Slope Rough's Pet ROUTING: Length Slope Rough's Shape Width SIS
Pervious: 150 0.0100 0.300 65 Colleetor:

Impervious: 50 0.0100 0.100 35 Main: 5,701 0.0042 0.030 TRA 18.7 1.0

I Basin ID: 220030 Area: 0.020 Pervious CN: 69 Impervious CN: 98

OVERLAND 'FLOW: Length Slope Rough's Pet ROUTING: Length Slope Rough's Shape Width SIS

I
Pervious: 150 0.0100 0.300 46 Collector:

Impervious: 50 0.0100 0.100 54 Main: 3,168 0.0042 0.030 TRA 18.7 1.0

Basin 10: 220050 Area: 0.230 Pervious CN: 69 Impervious CN: 98

'I OVERLAND FLOW~<tength Slope Rough's Pet ROUTING: Length Slope Rough's Shape Width SIS
Pervious: 150 00100 0.300 65 Collector. 6,469 0.0042 0.017 TRA 26.2 1.0

Impervious: 50 0.0100 0.100 35 Main: 1,493 0.0015 0.030 TRA 22.5 1.0

I Basin 10: 220070 Area: 0.134 Pervious CN: 69 Impervious CN: 98

OVERLAND FLOW: Length Slope Rough's Pet ROUTING: Length ~ Rough's Shape Width SIS
Pervious: 150 0.0100 0.300 46 Collector: 4,514 0.0042 0.017 TRA 26.2 ' 1.0

I Impervious: 50 0.0100 0.100 54 Main: 707 0.0015 0.030 TRA 22.5 1.0

Basin 10: 220080 Area: 0.126 Pervious CN: 69 Impervious CN: 98

I
OVERLAND FLOW: Length Slope Rough's Pet ROUTING: Length ~ Rough's Shape Width SIS

Pervious: 20 0.0100 0.400 15 Collector: 3,990 0.0042 0.017 TRA 26.2 1.0
Impervious: 200 0.0100 0.100 85 Main: 1,632 0.0015 0.030 TRA 26.2 1.0

;
.-

Pervious CN:

I
Basin 10: 220090 Area: 0.019 69 Impervious CN: 98

OVERLAND FLOW: Length Slope Rough's Pet ROUTING: Length Slope Rough's ~ Width SIS
Pervious: 150 0.0100 0.300 65 Colleetor: 527 0.0042 0.017 TRA 26.2 1.0

Impervious: 50 0.0100 0.100 35 Main: 1,016 0.0015 0.030 TRA 22.5 1.0

I Basin 10: 220110 Area: 0.001 Pervious CN: 69 Impervious CN: 98

OVERLAND FLOW: Length ~ Rough's Pet ROUTING: Length ~ Rough's ~ Width SIS

I Pervious: 150 0.0100 0.300 65 Collector:
Impervious: 50 0.0100 0.100 35 Main: 229 0.0042 0.017 TRA 30.0 1.0

Basin 10: 220120 Area: 0.002 Pervious CN: 69 Impervious CN: 98

t OVERLAND FLOW: Length ~ Rough's Pet ROUTING: Length Slope Rough's Shape Width SIS
Pervious: 150 0.0100 0.300 65 Collector:

Impervious: 50 0.0100 0.100 35 Main: 277 0.0015 0.017 TRA 30.0 1.0

I Basin 10: 220130 Area: 0.044 Pervious CN: 69 Impervious CN: 98

OVERLAND FLOW: Length Slope Rough's Pet ROUTING: Length ~ Rough's Shape Width SIS

I
Pervious: 150 0.0100 0.300 65 Collector:

Impervious: 50 0.0100 0.100 35 Main: 1,876 0.0042 0.017 TRA 30.0 1.0

Basin 10: 220210 Area: 0.017 Pervious CN: 69 Impervious CN: 98

I OVERLAND FLOW: Length Slope Rough's Pet ROUTING: Length ~ Rough's ~ Width SIS
Pervious: 20 0.0100 0.400 15 Collector:

Impervious: 200 0.0100 0.100 85 Main: 1,048 0.0042 0.030 TRA 18.7 1.0

I
I

KVL Consultants. Inc. (hc:rvdatal





City of Scottsdale
Stormwater Facilities Management System

Drainage Area Factors

Area: 0.066 Pervious CN: 69

Page 3

Basin 10: 220610

OVERLAND FLOW:
Pervious:

Impervious:

KVl Consultants. Inc.

Length
150
50

Slope
0.0100
0.0100

Rough's
0.300
0.100

3/1/96

Impervious CN: 98

Pct ROUTING: Length Slope Rough'S Shape Width SIS
46 Collector:
54 Main: 2,713 0.0015 0.017 TRA 22.5 1.0
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City of Scottsdale
Stormwaler Facilities Management System

Rainfall Data
Page 1 3/1/95

RAINFALL DURATION

Retum Period 5 10 15 30 1 2 3 6 12 24
(years) mins mins mins mins hr hrs hrs hrs hrs hrs

Major Basin 22
2 0.33 0.50 0.61 0.81 0.98 1.09 1.16 1.30 1.45 1.60
5 0.43 0.65 0.81 1.09 1.34 1.49 1.59 1.78 2.00 222

10 0.49 0.75 0.95 1.28 1.58 1.76 1.88 2.11 2.37 2.64
25 0.59 0.90 1.14 1.54 1.92 2.14 2.28 2.55 2.88 3.21
50 0.66 1.01 1.29 1.75 2.18 2.43 2.59 2.90 3.28 3.66

100 0.73 1.12 1.44 1.95 2.44 2.72 2.90 3.25 3.57 4.10

/,.-:";~

KVL Consullants. Inc. (raindala)
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Panoramic View of Indian Bend Wash inlet channel. Standing on north side of Indian
Bend Road looking southwest toward resort.
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Photo 01: Beginning of Seville
Channel. Grated inlet to 3-10'x6'
CBC located under Scottsdale Road,
south of Indian Bend Road
intersection.

Photo 03: Outlet of 3-10'x6' CBC
located under Scottsdale Road,
south of Indian Bend Road
intersection.

Photo 05: Inlet of 3-10'x4' CBC
located under Indian Bend Road,
east of the Scottsdale
intersection.

Photo 02: Same Description as
Photo 01, but looking north along
the west side of Scottsdale Road.

Photo 04: Seville Channel within
McCor.mick Railroad Park. Looking
east from outlet of 3-10'x6' CBC
located under Scottsdale Road.

Photo 06: Outlet of 3-10'x4' CBC
located under Indian Bend Road,
east of the Scottsdale Road.
intersection.

Page 1 of 9
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Photo 07: Seville Channel at the
pedestrian underpass looking west.

Photo 09: Seville Channel at its
entrance to Indian Bend Wash.
Looking west.

Photo 11: Entrance to 36"x22" CMPA
that drains east across Scottsdale
Road just north of the Indian Bend
Road intersection.

Photo 08: Seville Channel at the
pedestrian underpass looking east.

Photo 10: Seville Channel at its
entrance to Indian Bend Wash.
Looking east into IBW.

Photo 12: Outlet of 36"x22" CMPA
that is shown in Photo 11. It
drains into the Seville Channel.

Page 2 of 9



Photo 14: Inlet grate to the 15"
CMP outlet shown in Photo 13. Inlet
is located in the Seville parking lot

Photo 16: Inlet grate in Seville
parking lot. The parking lot
functions as a detention basin.

Photo 18: Indian Bend Road curb
opening catch basin that outlets
to the Seville Channel located along
the north side of Indian Bend Road.

Page 3 of 9

Photo 13: Two p1pes outlet 1nto
the Seville Channel at the NE corner
of the Indian Bend/Scottsdale Road
intersection. A 36"x22" CMPA under
Scottdale Road and a 15" CMP
from the Seville parking l~t.

Photo 15: Inlet grate in Seville
parking lot. Discharge is to the
Seville Channel.

Photo 17: Outlet to Seville Channel
from one of the inlet grates located
in the Seville parking lot.
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Photo 19: Outlet from Indian Road
catch basin shown in Photo 18. The
outlet is into the Seville Channel.

Photo 21: Outlet of 2-8'x4' CBC
shown in Photo 20. Outlet is into
the Seville Channel.

Photo 23: Location of same channel
shown in Photo 22, but looking
north toward entrance of 2-8'x4'
CBC.

Photo 20: Entrance to 2-8'x4' CBC
that crosses Indian Bend Road into
the Seville Channel. It drains a
channel located along the east side
of the McCormick Railroad Park.

Photo 22: Looking south along the
channel that drains to the 2-8'x4'
CBC shown in Photo 20. This is the
south end of the McCormick Railroad
Park parking lot.

Photo 24: Looking south along
channel from entrance to the 2-8'x4'
CBC. Red cover is a flap gate on
a 16" CIP discharge from a COS well.

Page 4 of 9



Photo 26: City of Scottsdale well
located in the northeast corner of
McCor.mick Railroad Park.

-;;«
Photo 28: Inlet to 43 R x27 R CMPA in
northeast corner of Indian Bend/
Hayden Road intersection. Beginning
of stor.m drain that discharges into
the IBW inlet channel.

#'
~ ..
~. . ..

Photo 30: Manhole located in the
northeast corner of the 78th Place/
Indian Bend Road intersection. Pipe
size increases from 42 R to 48 R RCP.

Page 5 of 9

Outlet of 10' pipe from
tor channel.

Photo 25: City of Scottsdale water
facility located in the northeast
corner of McCor.mick Railroad Park.

Photo 29: Catch basin on north
side of Indian Bend Road, west of
Hayden Road. It drains to 42 R RCP.
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Photo 32: 21' curb opening catch
basin located on 78th Place street
in the northwest corner of the 78th
Place/Indian Bend Road intersection.

Photo 34: 48" RGRCP outlet into
the IBW inlet channel. This is
the oulet of the pipe system that
begins at the Indian Bend Road/
Hayden Road intersection.

Photo 36: Looking west along the
south side of Indian Bend Road
within McCormick Railroad Park. The
swale within the park drains the
park runoff to the east. Page 6 of 9

-~- '--. --"-
- >

Photo 31: Two 21' long curb opening
catch basins capture runoff from
the north along 78th Place street.

Photo 33: 21' curb opening catch
basin located on 78th Place street
in the NE corner of the 78th Place/
Indian Bend Road intersection.

Photo 35: Same 48" outlet shown in
Photo 34.
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Photo 38: Looking north along a
gated maintenance driveway to the
McCormick Railroad Park.

Photo 40: Same location as Photo 39,
but looking east across the main
tenance driveway. Widening of Indian
Bend Road will require an offroad
catch basin west of this driveway.

Photo 42: 2-24" RCP located under
the entrance to the McCormick
Railroad Park parking lot. Runoff
that currently flows through these
pipes will be captured by new offroad
catch basins. Page 7 of 9

Photo 39: South side of Indian Bend
Road looking west within the
McCormick Railroad Park. The swale
behind the sidewalk drains the park
runoff to the east.

/_I.&.iio.__~'-- "'"

Photo 41: East of the driveway
shown in Photo 39. Another offroad
catch basin will be required near
the bush shown in this photo.
Looking east.

I
I
I
I
I

Photo 37: Looking east along the

I south side of Indian Bend Road
within McCormick Railroad Park. The
swale within the park drains theI park runoff to the east.

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



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

Photo 43: 6" outlet pipe from
McCormick Park parking lot, which
functions as a detention basin.

Photo 45: Outlet of 36" RCP, which
drains the north roadway ditch of
Indian Bend Road. It is located
just west of the IBW inlet channel.

Photo 47: Bee hive catch basin,
which maintains the maximum water
surface elevation in the west lake.

Photo 44: Oulet of 30" pipe with flap
gate located just east of and across
the road from the resort entrance.

Photo 46: Catch Basin of 36" RCP
shown in Photo 45. Looking east
along north side of Indian Bend
Road.

Photo 48: Outlet of 36" Rep, which
drains the north roadway ditch of
Indian Bend Road. It is located just
east of the IBW inlet channel.

Page 8 of 9
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Photo 49: Catch Basin of 36" RCP
shown in Photo 48. Looking west
along north side of Indian Bend Road.

Photo 51: 6" pipe inlet, which
maintains the maximum water surface
elevation of the east lake.

Photo 50: 6" pipe outlet, which
maintains the maximum water
surface elevation of the east
lake.

Page 9 of 9
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ELEVATION (Fronl Fac. R.int)
SECTION H-H

~'./".()'

ELEVATION (Back Foe. R.lnl/
SECTION H-H

»'./'-o;J'
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DIMENSIONS

GENERAL NOTES

::~~::~:;,~,~~. i
L.,(,~~~~:~~,i:~~~~J

i CATCH BASIN DEPTH 1

i---.-:·--:'~...-.-,--~i
! I" 3' .I.tr. _ • 6' :

! ~: ::: ~, ::: :::: ~ : :~.
i ........,..:.JI'I do-;~ 'C U ~.." ."~ I!>'

~'~';~ '~:_-"'._'''~...,----'
CATCH BASIN !

~~ ~AL:!:_ !H..I~~NE~....,

VARIABLE

'.' ':l'.c; .. )'-~"'.'" '. " ~:~: I,,,c.' ,,~.,

\••...••':" 'HI ;.. ~ ~.":,,-,,:,~. ~ ~I 3:,~: '.::1'00" >1 3f
·.~H :-;~.j... ~ ... ~. ;-'ll_~(':"': I.":'~ ~~.~, t~ ("~,,~to::.nt

~':: :~C' •• I rQ'-: J':3 "0:<' 'tl::! :ee'\ ~! t .• •;:. CJI<': ,'" 0.:1,
\':--::'11t't'(-I,u:;,o:::" 1t'~I'<Iq t.:4 Q'Q '-9 ;

",f; -~ :; .. ~,·:t - ;," ·'1:·· ....... ~'J"":;'J .ft.',. ~_". ~" ....!r:l1·:.-nlo

• ',\:-' Te;" '. ~t "'$') ~'I ::~:'a;)~u .. i' ~'U";:l': !;~'·I.. ';0;

:;:h t::- :~ ; 1:.,.:: • :;'. "'0" <.tt:' ''''t w~:; J4IiJ'::~-.' 1(, '~,e

....~.~ nu·r

~ ~:., .1 ~~,..., f'~l ').~ ;I ... ~;~ l' .•d· '·r,,' ':l'~::l -.,r,,... ......
• :;.,. ~ • ..: ' • I' J',:' ~.\ ...... ~.: . "'(' r':<'

:. ••• '!-' ; f" 1ro;.:., .. ·.... -·('0' ,.= I'C~ :I'e 1"9'~ (:('i.,t

'.":'t't ., r~ ~.~~

5. ... :'.~~' J:'C'1 I;. ,.<t' ~~.-:; I ~.: -:ltt". ~l Dc.....l;

".1 .•.

DETAIL "A"

SECTION c-c

_'__-.....1...:.L ... _

"

A

~~~JIiUl..

~._.L.....",~3_...-.~

~ FLOW

DOWE.L BARS FOR COYER
·'.·l- ..··O~

VANDAL PROOf CCNER.
"NSTALL 2 SET sCRev.S
PER ItolAHUfACTlJRERS
SP£ClflCATIONS

..

R[ 4'_~' -N"::<;'£ ."Sl.¥
., -, ~i" -:.~·"S"\''lll{.T~~

··r· ,~

.~.-,._::-,-.. '"- ."""'.: ~
. '. ---£l. .' . .

.,:. ;;
- .. -----i

DETAIL "B"

_ • ~'.;;. WJ'0I17'

;""j(; l!~SIN

'!'.:"I·:

PLAN VIEW

r-O~6 _-
CITY OF SCOTTSDALE

INDIAN BEND ROAD

ff!f!!
~',.,..... ,. SCOTTSMLE ROAD TO twOEN ROAD
.~~

~ijk~ ~INTEANATKINAL EMGINEERIHG CO" 1He.
'r\.:..~' • sour_ar DIIrltlCTO!'fIUJL/.'3':7 ,';:.:y/ :=':.."==' - __..u·__

10, J"' ' . ,,'/ KAl,.f: Ii...... ~,,"-, H:lItl11-. DlU.WM JLL..- ...~~.
~, -. 0tv:llI:D~ ...-rW,JV

B-BSECTION

-,-

CATCH~B:::.:...A~Sc:..;...1N~

.1:_

TYPE M-I

~L±t8a.... ' ....

CONCRETE
A-ASECTION

-,-----
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CITY OF SCO,TSDALE

INOlAN BEND ROAD BRIDGE
DECK SLAB DETAILS

4fZ.

DE5IGN NOTES

~~~~~~f91n:-:~~//:';hV::::1::1Zc~r:~;~()n:s
L/ie L.o«1': HS20 lJe~ JYP1d J4t/ocity fa? ~.
~i~jc tJe.s&h: Ahx &x//lJC'.K A:'r.::"/~ro//M a22g.
511"l1Cfur~ ~~i9neq/Dr 0 Waf Mt7rmg .:5wTQCe 0/22'p:S/.'
Pih/J.? $f.bl/~ Drjy~n I", 0 I/o/lie o/'..i? ;'&7.3 A:r A-/~.

Un;1 Sl/?$S~.Y;

Coner.::"!';:: Suo,,/rvclurC! ,?' "3.a:1:? ps/ h 2$ tK.{y.3
Sv~rs/ruc/CI/e I'/ • .(~psi /n 28 Oo/~

.v~/o//i'e/n~~m'··~ .. 6'0,.000 p3i
GENERAL NOTES

Uole./"/ir/s~ (;on,gruclion and JlbrkmJ/7mip ~/IConlbrm j¢rA lJIe
:JoeciIicoi/ans (/n/~~-, Nס/M O/A-rw/':'e.
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TIJ/$ sn~/(!yp) '11-lnkMY- I End5pc:;;t'73

S~Rem/'OJi::5vt:7m

7'0'
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INOIAN BEND ROAD BRIDGE

ABUTMENTa WING WALL DETAILS

CITY OF SCOTTSDALE

z-"
4£'IPN

PART ABUTMENT a WING WALL
SCALf':·h"/~""

M?TE:
--::iiiOimt:n:5ioh3

AQrPX71 70 Alu"t E.

SECTION A-A

APPROACH SLAB a ABUTMENT DETAIL
.5C//L":!Z'./4:1'

"4@~a~

I~l f;Z~;~~R~~~';2lf!,=O;~~~~-fC-~~

#cf~JO·PO/O//~1
~ JO ~ 8ridge

~

SECTION B-B

WING WALL DETAIL a ABUTMENT
.!iCAL~:6··/~tY

(Soul/> .5«)
A6td'l L".t!y./20.a66"
AbuP',JJ C/~Y /244.6'1

~ ld:l
SECTION C-C SECTION 0-0

PART WING WALL DETAIL
5CtLEol2'-/!O·

r-~p.rJ'--.-\

/ ~ '5~/~~E e \

f!'w~ .,
~6'~7'

'5~/2'

rCl ;.: "'4&i!I'

ABUTMENT PLAN
"S.(;iflf:r«I./(Q'

ABUTMENT ELEVATION
(LOOKING AHEAOI

(_S",*,)
Abut'l C/~K~2'O
AIwI'9 E/cr /285. Z3
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CITY OF SCOTTSDALE

INDIAN BEND ROAD BRID~

PIER 6 DIAPHRAGM DETAILS

PIER DIAPHRAGM PLAN
HaSCALL

SECTION 0-0

REINFORCEMENT DETAIL
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SECTION B-B

PIER 8 FOOTING DETAIL
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CITY OF SCOTTSDALE

ItlOlAH BEND ROAD BRIDGE
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NOTES··
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SECTION C-C
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ROTARY BORING (WET I

ISl AUGER BOAlnG (ORY I

6 BORI"'G NUWElER

<6> COftE BORING

/6/39

GENERAL NOTES
INFORMATION CONTAINED ON THIS SHEET IS MADE AVAilABLE TO PROSPECTIVE BIODERS FOR
INFORMATION ONLY AND IS NOT TO BE CONSIDERED A PART OF THE CONTRACT PAPERS.
CLASSIFICATION OF MATERIALS IS IN ACCOROA~CE WITH A.AS.H..T.D. '\lANUAL ON FOUNDAno
lNVESTIGATIONS.- CLASSIFICATION OF EARTH /IIlATERIALS IS BASEO UPON FIELD INSPECTION
AND IS NOT TO Be COHSTRIJED TO IMPLY WECltANICAL. A,HAlYSIS.
lltE ABSENCE DF A GROUND WATER 1:.o;c~TION DOES NOT CONSTlTuH: A REPRESENTATION
THAT GAOU;iO WATER WilL HOT BE PRESENT DURI~C CONSTRUCTION. GRDUND WATER IS
INDICATED ONLY WHEN FOUND DURING Tt£ fOUNOATlON INVESTI.ATION AND REPRE5£HTS
THAT CONDITION ONLY ON THE DATE OF THE INVESTIGATION. ~':: c:.~~~:~:kE.~~~A

lt~FORUATlON IS DEVELOPED AS ACCURATELY AS POSSI8lE 8Y THE METHODS UTILIZEO, .~~~~E..~"~.N~.~.~••~......5~~~~~~
:~~V~AyT~~~~G~~~:H:EC~~~SIN~O:,;::::'~SI~~~;:INr::H~:~II~_ONDI;IOHSENCOUNTERED~. FCJl.NlATIOO DATA -- ..

~~ pC::~~~w~~NA:~HD;I~2E;~I~~~:aERl:O~~.;:A~A3LoL··~~E;o::~0C'.~.;~;s~~:~AND TESTING L~TB~RATORlfS Phocnlr; Nlzollo

,;~~ ~~~:: ~:R~~~S~OTREA~:~~~i~gW;T~~Nt" C~~EGN:'~~ ~~~~~AT~E~~ALf OF I-----------T.i1'';;'''-''.''',"'3"0"1

~ Qf BORING OPERATIONS

• PLAN OF ANY 8~RING ELEV----rnt:AlION a \~-®
CASINGHj 0: O£SCftIPTlON OF MATERIAL

(Sl PENETROMETER ~ t"'\""SLOW COUNT ON CASING

@ CASING ::.: ;:..

CASING SHOE '.,,:' _~N·,tOR"'ABLe tuTERIAL
;f;:. Ca4.NGE .

BLowS 1FT. WITH~~ "'"'--€STIMATED MATERIAL CHANGE
1.4·0RIVE SANPlER ~ UNCONfORMABLE ~IATERIAl

~/~HANOE
EXPLORATION WITH~~' lIl:)W COUNT ON 2-

;~:~~~ON:::ER JDATE PENETROMETER

Rl
l;;,::j LIME

~ FILLED
~ MATERIAL

mI.NEOUS AOC IC

E3 SEDU"ENTARY
~ ROCK

!!lID METAMORPHicROCI(

~
COBBLESo ..
BOULDERS

[lliJ GAt-VEl.

~ SAND

DSILT
~ CLAY

P D4&
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BASINS
Type
P-1569

••H. L=IO'

P-156~

M-I. L=IO'
P-1569

lA-I. l=6' .
P-1569

M-I. l=6'

REMOVAL NOTES

CATCH

15..20

15 ..30

12+-30

12t30

CB· Station

DescriptIon"

Descrlpt Ion

CONSTRUCT! ON NOli

IT] ~~~c~1 te~omov,; Curb

[!] ~~~~~.. Remove Cono.

(DlnstiSll 18' RCReR Connector
L'aferal

0lnst"l1 Storm Or~ln MdnhoJe
por MAC 001 520 It 522
Shallow .

(!)lnstal Type M-I. l=6' Catch
Oasln per COP Det P-1569o Install Type "'-1. l=lO' Catch
Basin per COP Dot P-1S69

~ SCOTTSDALE PLAZA "ESORT

:::;:
a:
o
I
_VI

Z
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~~~~~~~~~~~~~~
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VI SCOTTSDALE
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a:
o
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WcCORNICK RAilROAD PARK'
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REMOVAL NOTES
Description

mSawcut tJlnd Remove Exlstln"g
Asphalt Concrete Pavement

N

CONSTRUCTION,NO
Description

<D Construct New A.C. Pavemen

® Construct New Vertlcoa! Curb
& Gutter. Per COS Otl 2220.
Type 'A'

@Construct New MedIan Nose
Paving Per landscape Plana

® Pavement Replacement.
cos 2200

<> CURVE, DATA
NO. /'-. R T

" 165'02'20' 0.50' 3.8L:.

14'51'40' 59.50' T.81'

12"52'24' 390.00' 33.15'

1"-:"'55' 300.00' 38.60-

26°H'2S' 59.50' 14.13'

124'50'59' 2.50' ".19"

26'36'06' 59.50' 141.0S'

""'" '"tf(J,'iZ.,"-IIQ'

...,...•._..,-..._- -----" ... _..,------.... -..' .....-, ""-

--- ._---------
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REMOVAL NOTES
Oescrlptlon

ill Sawcut and Remove Asphalt
. Concrete Pavement

(I) Remove Curb. Cutter

- - --------------------------
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DMJM+HARRJS~~JEEio"oAtAEL
. PHOENIX. A1. f

AH'AECOM CCWANY 1602) 337-211i

REMOVAL NOTES
DescriptIon

CD Sawcut and Remove Asphetlt
Concrete Ptlvement

ill Remove Curb &. .Cutter

ill S"wcut &. Remove Curb
.. Gutter

CONSTRUCTION NO·
Description

<D Const,.uct Now A.C. Pavemen

3 Construct New Vertical Curb
&. Guttor. Per COS Otl 2220.
Typo °A'o Construct New Median No~e.
Paving Per Landscape plan6

® Construct Concrete
Sidewalk. Per MAG Otl 230

® Pavement Repl"coment
Por COS 08'411 2200

o CURVE DATA

6. R T
IO'S9'll' -41·4.28' 211.116'

29·",'211' 59.5' 15.19'

150'16')2' 2.S· 9."2'

34'11')2' 59.50' 111.]0-

146'S7'IZ" 205' 8.n

=J,,3)'.!O~=d""=~~,
PAVING PLAN AND PROFILE
STA. 5.50 10 ST... u.so

MUNICIP"
OEPA

CAPIH
.AN

- - - -~--------------------
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PUOENIX, AZ. f
AM AECOt-A COir'fAlfl' (6021 337-217:

SCARIFY. ANO CO"'PACI
'" Of [jiST. ~U8GflADE

tY2' GAP GRADED AOOT Aft ...C

:SYz" ASPHALT COUCREJE A-19",",

FULL DEPTH ALTERNATIVEPAVEMENT SECTION I

SCOTTSDALE ROAD

11'19' •

INDIAN
BEND ROAD

~",
29.5' •

0.5' !
---. 2' 2'I._u_..." : .~. _.

I _~m"EXISI ,~~1~11 /
'---", n----.=.-------------�l;tP;;;r--iiiV--=iiNEg:."C"UR".'r.tm~.,....

" II PAVEMENT REPLACEIolEJIT CUTTER C.O.S. LEXISTING CURB .. GUTTER
''-r-~_::l COS OlL 2200 ~~~E ~f,T. 22:20 AND SIDEWAll( TO REMAIN

WESTBOUND MEDIAN EASTBOUND

SCARIFY AND COMPACT
II' Of EXIST. SUBCRADE

TYPICAL ROADWAY SECTION
INDIAN BEND ROAD

STA. 20+75± TO STA. 24+4B±
• DIMENSION VARIES - SEE PUN ANO PROFILE SHEETS fOR

LOCATION ...tID DIMENSIONS.

TYPICAL ROADWAY SECTION

SCARIfY AND C(W.PACT
S' OF EXIST. SU8GRAO[

FULL DEPTH ALTERNATIVE

FULL DEPTH ALTERNATIVE

TEMPORARY PAVEMENT SECTION

FOR TRAFFIC CONTROL"

PAVEMENT SECTION 3

DRIVEWAY PAVEMENT SECTION

PAVEMENT SECTION 2

NORTHBOUNO

PAVEUENl REPL...CEUENT
COS Oll 2200

SOUTI1BOUND

MUCH EXIST

~_------~--~---Il;t":::t ......iV--=ii~?"'B

14' •

.H.:-
2'

CA.PIU
"tAN.

"1:.C'S-2TOT·

TYPICAL ROADWAY SECTIONS ..
PAVEMENT SECTIONS

SCARifY AND COMPACT
8' OF EXiST. SUBCRAOE.

tYzO GAP GRADED .lOOT ARAC

FULL DEPTH ALTERNATIVE

g' ABC &. SElECT
HOP 4' SHALL BE
ABCl

SCARIFY AND COMPACT
8' Of EXIST. SUBGRAOE

McCORMICK PARKWAY

PAVEMENT SECTION~I'

TYPICAL VARIABLE WIDTH GUTTER
WITH CURBI HALF BARRIER

SEE PUNS' FOR LOCATIONS

RA

LEFT
TURN INSIDE
~ TRAVEL LANE

INSIOE
TRAVEL LANE

PROf

umlAN CURB filTH
-lEFT lURN BAY

TYPICAL LEFT TURN BAY
SCOTTSDALE ROAD

• OIMOISIOK V...RIES - SEE PlAN AND PROfiLE StEElS FOR
LOC'"TlON AtI) DDllEHSIONS. .

SCOTTSDALE ROAD
ST A. 6+36.55 TO ST A. 9+30.36 AND

STA 61+90± TO STA 65+B5
• 'DIMENSION VARIES - SEE PUN AND PROfilE SHEETS FOR

lOCA,TlON A)I) DIMrnSIONS.

LIMIT TO l'

TO <4" UAX.=n~~~~~~~~~~~~~~~~

12/24/2093 N\68fi6\P..od\gon\6SBtd.b3o.dgn
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EASTBOUNDWESTBOUND
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