ARIZONA ARIZONA DEPARTMENT OF TRANSPORTATION

DEPARTMENT OF TRANSPORTATION

Draft Final Drainage Report
1-10 (Papago) Widening
Verrado Way to Sarival Avenue

ECS Contract No. 08-0! |
TRACS No.H7211 01C

PHoéle; ARIZONA 859%0

602-371-1100




A00 7000,

Arizona Department of Transportation

o

ADOT

Draft Final Drainage Report

1-10 (Papago) Widening
Verrado Way to Sarival Avenue

ECS Contract No. 08-01
TRACS No. H7211 01C

Prepared By:

URS

7720 North 16™ Street, Suite 100
Phoenix, Arizona 85020
602-371-1100

April 2008




TABLE OF CONTENTS

1.0 = INTRODUCTION  .c.coomsmiosmivessnsssomneiisiismsomtansmesibnssessmmmsansotodarshonssussbsroseeniurss 1-1
1.1 BACKGROUND AND SCOPE ..o 1-1
1.2  DESIGN CONSTRAINTS AND OPPORTUNITIES ........ccccoiiiee 1-2
1.3 PREVIOUS STUDIES ...cvcorcsisisnesssessierassrssenseossonsunssosossesnsonssomsnninsminssstisisssmmsionss 1-6
20  SITE DESCRIPTION . nssnmssansyasssssssessuspssissssovsvesyosessinsicinssmiimbunssndasaisionseinmssos 2-1
2.1 TORPOGRAPELY ovicsrirsssitovenssmmssmsrusrusesssoonsomssesmosgunsibumsmssmnefansinmmnmsatiots s aniss 2-1
2.2 FIELD INVESTIGATIONS ...ttt 2-1
2.3 LAND USE, VEGETATION AND SOIL TYPES ......ooiiiieeiee 2-1
24 o BRI LING UL TLETIES ot ousiscimsspesimumsniviemmsiinomsvstartosonsisnsasssssnsmssessistissaismsd 2-2
25 . FLOODPLAIN LOCATIONS b smmtmsesmamsmmsiismmmtmmsismsmsstms 2-2
26 = EXISTING DRAINAGE SYSTEMS........ oo e ssissmssnissmssssssrsimssssmsesns 2-3 }
261"  OH-SIte DISAIRAPE....... e iov. ormbmmienmininsinnisisiigis b i o R AT AT o s AR a2 2-3 ‘
2:6.2 ' " Existifig O0S1e DIIEGE. .. i sssininpinsdssiinmaibusassmsasmie s st 2-4
2.7 PROPOSED DRAINAGE SYSTEM i.omsmanmamsonmsismnsosssmnsamasasams 2-6
2.7.1 -, Propased Bridge Deek Dralnage ..usamasmmmwrroemnsoommmrssesanensasss 2-6
2. hedn DESIPH M08 o o2 cpmmns sk e b s b i 2-7
‘ 2.8  OFF-SITE DRAINAGE DESIGN.......ooiiiiiiiiiiiiecee e 2-8
LN 5 b4 2 1216 KT 1 e e S 3-1
3.1 OFFSITE HYDROLOGY FROM PREVIOUS STUDIES...........ccccocnimenrurrnnae 3-1
3.2  DRAINAGE BASIN DELINEATION AND TOPOGRAPHY .......cccccevrvrnnnnne. 3-1
3.3 PRECIPITATION ....ccooooiriiiiiiciectieee SIS Bl - { WER—tor. L. -, =" N 3-1
34  RATIONAL EQUATION ..ottt e 3-2
3.4.1 Rational Runoff Coefficient: C........................, e 3-2
3.4.2 Rational Rainfall Intensity: i.......ccccccecueeneenn. 48 éyf ‘9’)’% ............ 3-2
4.0 HYDRAULIC ANALYSIS ....oomrrvoorereeereroreesreesesieee by ....ws?n?n%?u,.. 2l ......... 4-1
41 PROCEDURE ....occcommmrmerrierirssrssenseersenses & \GERMELANGS) 4.1
42  ROADSIDE AND MEDIAN DITCHES ................. N 9 7 . 4-1
43  PAVEMENT DRAINAGE.......c.ccooooomirrreerrrces) eong, 9P ... 42
4.3.1  DISCUSSION. . c.uuenittttitieete ettt ettt e s sa e e s 4-2
4.3.2 Facility Selection..........coein ittt 4-2
4.3.3 Pavement and Embankment Drainage (Hydrology).......c.cccecuveuriiinnnne. 4-3
4.3.4 Inlet/Catch Basin Spacing DeSign .......cccccoeruiieiiieiieniieieeceeeece e 4-3
4.3.5 Storm SEWETr DESIZN ...c.eeiiouieiiieeiieeeeetee et e 4-5
. Draft Final Drainage Report April 2008
URS 1-10 (Papago) Widening, i URS Job No. 23445229

Verrado Way to Sarival Avenue
Arizona Department of Transportation
PATRANSPORTATIONVADOT\23445229_I-10_WIDENING_VERRADO-SARIVAL\ENGR\DRAINAGE\DRAINAGE REPORTS\DRAFT FINAL DRAINAGE REPORT - 60%.DOC




4.4 RETENTION AREASIBASINS ........cocccutusmmmmmmmassevmmnssmsassssmstesamnssnses 4-6
‘ 4.5 EROSION PROTECTION ... osisssinnenssinissshivamsssmmmsanmmehshosssmpessssssssssmsss 4-6
4.6 BLATODBLAATING L oo iamoomens smmsmsonionseb 5558 e 0 A S S R R GRS 4-6

S0 REFERENIUES ... oo smansnsmssmassmasmmsms s e e e S s S S5 S a0 s s 5-1

LIST OF APPENDICES

Roadway Typical Sections (Stage III)

Roadway Drainage System Plans and Profiles Sheets (Stage III)
Rainfall Intensity Calculations

Floodplain Maps

Roadway Hydrologic and Hydraulic Computations

Median Catch Basins and Ditches Hydrologic and Hydraulic Computations
Downdrain Hydrologic and Hydraulic Computations

Onsite Ditch Design

Bridge Deck Drainage

Retention Basin Design

Onsite Drainage Areas

As-Built/Future Design Plans

CARTTIIQTOoOQW

‘ LIST OF TABLES WITHIN TEXT
2.1 Summary of Existing Utilities

2.2 Existing Major Cross Conveyances and Estimated of Offsite Flows
2.3 Existing Drainage Structures and Roadway Runoff Flow Patterns

LIST OF FIGURES WITHIN TEXT

1.1 Project Location Map

Project Vicinity Map
URS Draft Final Drainage Report April 2008
I-10 (Papago) Widening, URS Job No. 23445229

Verrado Way to Sarival Avenue .
Arizona Department of Transportation
PATRANSPORTATION\ADOT\23445229_|-10_WIDENING_VERRADO-SARIVAL\ENGR\DRAINAGE\DRAINAGE REPORTS\DRAFT FINAL DRAINAGE REPORT - 60%.DOC




‘ 1.0 INTRODUCTION

1.1 BACKGROUND AND SCOPE

The purpose of this Draft Final Drainage Report is to document the engineering analyses utilized
for the Stage III design of the drainage facilities for the I-10 (Papago) Widening from Verrado
Way to Sarival Avenue. The project location is shown on Figure 1.1, Project Location Map. The
project is located within the Town of Buckeye from Verrado Way to Perryville Road and within
the City of Goodyear for the remainder of the project. The project begins at Milepost (MP)
120.21 and extends east to MP 126.03, approximately 5.82 miles, as shown on Figure 1.2,

Project Vicinity Map.

The purpose of the project is to improve the safety and operational characteristics of 1-10 by
providing an additional general purpose lane to extend a 3-lane section (in each direction) west
to Verrado Way. The I-10 west corridor is above ground for the entire project. Grade separation
bridge structures occur at Jackrabbit Trail, Perryville Road, Citrus Road, Cotton Lane, Roosevelt
Irrigation District Canal (RID Canal) and Sarival Avenue.

Interstate 10 (Papago Freeway) is a major element of the Maricopa Association of Governments
‘ (MAG) adopted Regional Freeway System in the central portion of Maricopa County. Rapid
development within this area is increasing congestion along the 1-10 west corridor. Traffic
projections indicate future traffic volumes will further congest the facility. The I-10 Widening
project will add one general purpose lane (in each direction) from Verrado Way to Sarival
Avenue. The proposed improvements will provide a continuous three-lane section in each
direction from Verrado Way to 1,700 feet east of Sarival Avenue, the beginning of the two
earlier I-10 improvement projects (Median Widening and Outside Widening). The Median
Widening project is currently under construction and the Outside Widening project is currently

in the Stage IV design stage.

From Verrado Way east to Citrus Road, the section of the I-10 roadway median pavement
widening will extend to the median. This design approach replaces the initial design concept of
widening into the median while retaining a smaller open median. From approximately 2,230 feet
east of Citrus Road to 1,700 feet east of Sarival Avenue, the roadway improvements are
considered interim because this section of I-10 is schedule to be removed and replaced with a
new roadway realigned slightly to the north as part of the I-10/SR 303L System Traffic
Interchange (TT). The future TI project would most likely result in the replacement of the three
bridges at Cotton lane, Roosevelt Irrigation District Canal, and Sarival Avenue. Therefore, these
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bridges will not be widened with this current project. Instead, the traffic lanes will be shifted to
' fit the three general purpose lanes on the existing structures. Roadway widening will occur off
the bridges on the outside and in the median to provide wider shoulders.

The hydrologic and hydraulic analyses use procedures and methodologies presented in the
Arizona Department of Transportation (ADOT) Highway Drainage Design Manual — Hydrology
(HDDM), Highway Drainage Design Manual-Hydraulics, and the ADOT Roadway Design
Guidelines (RDG).

The I-10 west corridor is shown as a Class 1 roadway on the ADOT Operation Drainage
Frequency Classes map. The ADOT pavement drainage design criterion is the 10-year storm

event.

1.2 DESIGN CONSTRAINTS AND OPPORTUNITIES

The I-10 widening project will increase the freeway capacity by adding one general purpose lane
and shoulder to the median of the existing travel lanes from Verrado Way to east of the Cotton
Lane TI Overpass. For the west segment of the project, Verrado Way to east of Citrus Road, the
reconstructed roadways will consist of widening the existing roadways to the center of the
median with new pavement and the remaining existing roadway pavement will be replaced or
‘ overlaid as necessary. The roadways will consist of three general purpose lanes with extra wide
shoulders for future widening(s). For the east segment of the project, east of Citrus Road to
Sarival Avenue, the reconstructed roadways will consist of widening the existing roadways to
both sides. The pavement area along the mainline will increase while the median ditch area will

decrease. The roadway profiles will remain unchanged.

The existing freeway includes outside curbs associated with guard rails along the upward and
downward segments of the freeway at each traffic interchange (TI) overpass. With the increase
in runoff from widening the roadways into the median, the spacing of the existing drainage
structures (downdrains) will be evaluated to determine compliance with surface spread and depth
criteria. Additional drainage structures (downdrains) will be implemented should one of the two
design conditions not be met. The increase in roadway runoff may also require placement of
riprap spillways at the end of the existing outside curbs to accommodate bypass flow and
minimize embankment erosion. Riprap spillways were selected because of their minimal
construction cost and the anticipated short time period between this project and the future outside

widening of I-10.
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The addition of the general purpose lanes will narrow the open median, shift the location of the

‘ median drainage ditch and raise its flowline elevation from Citrus Avenue east to Sarival
Avenue. The existing C-15.80 median catch basins will be adjusted vertically to match the new
ditch flowline while the existing C-15.90 median catch basins will be replaced and realigned
with the new median ditch. Median catch basin outlet pipes and extensions will not be required
unless the new outside embankment extends beyond the toe of the existing embankment.

The three horizontal curves at Verrado Way underpass and east and west of Perryville Road
overpass will transition the roadway from normal cross slope to superelevaition slopes through
the curves. The side of the freeway with cross slope toward the median will require a drainage
system to capture the pavement runoff. This drainage system will consist of modified ADOT C-
15.92 catch basins with slotted drains installed along the median barrier. New catch basin outlet
pipes will either connect to the off-road cross culverts or extend south or north under the
roadway to ADOT right-of-way (or to interchange infield areas). ADOT has made the decision
to replace the existing outlet pipes along the section of I-10 from Verrado Way to Citrus Road
where the roadway pavement is being replaced. This decision was based on the poor structural

condition of existing corrugated metal pipes removed from other ongoing projects in this area.

The I-10 Jackrabbit Trail, Perryville Road and Citrus Road Overpasses will be widened into the

‘ median. The three structures will be sized to accommodate a future lane in the median (bridges
will extend across the entire median). However, the deck drainage structures for these three
bridge will not be designed for ultimate roadway conditions. In the future, these bridges may also
be widened to the outside. These bridges will be analyzed for roadway spread criteria based on
the presently proposed large bridge deck surface areas and existing roadway profiles.

The allowable pavement spread width on the existing I-10 Cotton Lane, RID Canal, and Sarival
Avenue Overpasses will be approximately 9 feet due to a narrow shoulder of approximately 3
feet. The shoulders will be narrowed to 2°-10.5” to accommodate three lanes of traffic. Also, the
tapering of the outside shoulders from these bridges will result in the allowable runoff spread
width varying along the tapers. These bridges will be analyzed for pavement spread criteria

based on these changed conditions.

The increase in roadway runoff volume onto ADOT right-of-way will require both enlargement
of the existing on-site storage areas and the installation of several new small retention basins.

Furthermore, the increase in concentrated flows will require new roadside ditches to carry the
runoff to existing and proposed retention areas. The absence of viable outfalls along the east
segment of the I-10 project necessitates the installation new retention basins.
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. 1.3 PREVIOUS STUDIES

A Preliminary (30%) Drainage Report was published for this project in May 2007. Reports
pertinent to this drainage report are:

¢ Loop 303 Corridor/White Tanks Area Drainage Master Plan Update, February 2005 by
URS
¢ Draft Design Concept Report for SR 303L, I-10 to US 60, February 2006 by URS

¢ I-10 (Papago) Median Widening, SR 85 to Citrus Road Initial Drainage Report, May
2006 by Aztec

¢ 1-10 (Papago) Outside Widening, Sarival Avenue to SR 101L Preliminary Drainage
Report, May 2006 by HDR

¢ 1-10 (Papago) Outside Widening, Sarival Avenue to Dysart Road Preliminary Drainage
Report, May 2007 by HDR

¢ Final Drainage Report for Interstate 10 Median Widening, Sarival Avenue to SR 101L,
March 2007 by URS

‘ ¢ Outer Loop/I-10 Interchange at 99" Avenue Drainage Report (June 1991, April 2002 and
June 2005), by HDR

¢ Durango Area Drainage Master Plan, September 2005, Dibble and Associates
¢ Buckeye Flood Retarding Structure No. 1 Rehabilitation Project

¢ Sun Valley Area Drainage Master Plan (ADMP)
As-Built plans pertinent to this project are:

¢ 1-10-2 (31) Grading, Pavement, Drainage & Structures, Cemetery Road to Perryville
Road, October 26, 1977

¢ 1-10-2 (34) Grading, Pavement, Drainage & Bridges, Perryville Road to Bullard Wash,
September 19, 1985

¢ 1-10-2 (75) Grading and Drainage, Agua Fria to 1 15" Avenue, March 28, 1984
¢ 1-10-2 (70) Grading Drainage & Bridges, 115™ Avenue to 95™ Avenue, June 18, 1986

Portions of these plans that relate to onsite and off-site drainage are included in Appendix L.
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< 2.0 SITE DESCRIPTION

2.1 TOPOGRAPHY

The general topography to the north of I-10 slopes from northwest to southeast within the limits
of the project. South of I-10, the topography maintains the same general orientation, with a

gradual slope towards the Gila River.

Major washes that approach I-10 from the north are Tuthill Wash, Jackrabbit Trail Wash and 191
Avenue Wash. All three washes cross I-10 to the south through multi-barrel box culverts.
Smaller drainage crossings are accomplished with 36” to 42” pipe culverts as single barrel or

multi-barrel structures.

The elevated I-10 forms a barrier prohibiting overland flow from crossing the freeway except at

major cross-road locations, major washes or at other hydraulic structures.

2.2 FIELD INVESTIGATIONS

Several field investigations were conducted in the fall 2007 and spring of 2008 to verify

‘ topographic features, hydrologic parameters and existing drainage structures.
2.3 LAND USE, VEGETATION AND SOIL TYPES

The existing right-of-way is owned by ADOT and reserved for transportation. Adjacent land is a
combination undeveloped, single and multi-family residential, commercial, agricultural and
industrial. The majority of adjacent properties is currently in agricultural use and is planned for

future residential, commercial and industrial development.

Native subsurface soils underlying the roadway embankment within this segment of the 1-10
corridor is basin-filled deposits comprised of interbedded granular and fine-grained alluvial soils.
These predominantly fine-grained soils consist of mixtures of sand, clay and silt with variable
gravel content. Where non-cohesive sandy soils are encountered silt contents will vary and these
soils can be expected to be typically uncemented, and dense to very dense with depth. Gravel

content and frequency of cobbles with the native soils are likely to increase with depth.

Depth to groundwater is expected to be approximately 230 feet below native grade. Groundwater

was not encountered in any of the borings during the Stage II geotechnical investigation.

‘JRS Draft Final Drainage Report April 2008
1-10 (Papago) Widening, URS Job No. 23445229
Verrado Way to Sarival Avenue

Arizona Department of Transportation
PATRANSPORTATIONVADOT\23445229_1-10_WIDENING_VERRADO-SARIVAL\ENGR\DRAINAGE\DRAINAGE REPORTS\DRAFT FINAL DRAINAGE REPORT - 60%.DOC

21




2.4 EXISTING UTILITIES

Existing utilities for this segment of I-10 includes a sanitary sewer line for the City of Goodyear,
water lines for Arizona Water Company and City of Goodyear, natural gas line of Southwest
Gas, irrigation pipe and box culverts for both private and Roosevelt Irrigation District, overhead
and underground power lines for Arizona Public Service, overhead and underground cable
TV/fiber optics for Cox Communication, and overhead and underground communications
cable/fiber optics for AT&T, MCI and Qwest.

A utility inventory was developed for the Design Concept Report (DCR) using information
collected from field investigation, Blue Stake ticket requests, ADOT permits, as-built plans, and

quarter-section maps. The following table summarizes the existing utilities presented in the DCR

for this segment of the I-10.

Table 2.1 Summary of Existing Utilities'

Location Along I-10 Existing Utility Types
Verrado Way to Tuthill Road Cox Communication — fiber optic TV line on bridge, unknown fiber optic TV
line in bridge, Qwest underground fiber optic line
Tuthill Road to Jackrabbit Trail Arizona Water Co. 20" Steel Sleeve at approximately Sta. 6393+12

Jackrabbit Trail to Perryville Road | Southwest Gas 2" and 4" Gas Lines, Arizona Water Co. 6" water line, Qwest
underground fiber optics line, two Arizona Water Co. 12" steel Sleeves and

‘ one 20" sleeve, three APS 12 kV O.H. power lines, Qwest O.H. fiber optic
line underbuild, Qwest underground telephone line, MCI fiber optic line

Perryville Road to Citrus Road Arizona Water Co. 20" Sleeve, Qwest Underground fiber optic line, private

12" CMP sleeve, Arizona Water Co. two 6" water lines in 12" CMP sleeves
Citrus Road to Cotton Lane Southwest Gas 2" gas line, APS 12 kV O.H. power line, four private 24"

CMP irrigation and one 30" CMP, Arizona Water Co. 10" water in 24" CMP
sleeve, and unknown buried lines

Cotton Lane to Sarival Avenue APS 69 kV O.H. power line, two AT&T buried conduits, RID canal, City of
Goodyear 24" sewer, two private 30" RCP irrigation lines, and unknown
buried lines

Sarival Avenue City of Goodyear 12", 24", and 36" water lines; APS 12kV O.H. power line;

Private 30" and 36" RCP irrigation lines and RID 4'x4' CBC

Summarized from Table 2, Utility Report, I-10 (Papago) Widening, Verrado Way to Sarival Avenue in Maricopa County,
August 2007.

2.5 FLOODPLAIN LOCATIONS

A review of the Federal Emergency Management Agency Flood Insurance Rate Maps for the
project area indicates 100-year floodplains along the north side of I-10 for almost the entire
length of the project. Flood hazard zones along the project are identified on the September 30,
2005 FIRM as follows:
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‘ e From Verrado Way to Tuthill Wash, adjacent to existing north right-of-way — Zone X.

e From Tuthill Wash to West of Jackrabbit Trail, adjacent to existing north right-of-way —
Zone AE, floodway present.

e From Jackrabbit Trail to approximately 1,000 feet west of the RID Canal Overpass —
Zone A.

e From approximately 1,000 feet west of the RID Canal west to the west bank of the RID
canal — Zone A. :

e From approximately 1,500 feet east of the RID Canal to approximately 600 feet east of

Sarival Avenue — Zone AH.

e From approximately 600 feet east of Sarival Avenue to the end of the project — Zone A.

Copes of the floodplain Area Map 04013C, Panels 20055G and 2060G are included in
Appendix D.

The new outside embankment slopes will be maintained within the existing ADOT right-of-way.
The fill into the floodplains is considered insignificant and will not impact the floodplains
located to the north of I-10 and east of Citrus Road (Zones A and AH).

‘ 2.6 EXISTING DRAINAGE SYSTEMS

2.6.1 Off-Site Drainage

The general topography north of I-10 from Verrado Way to Sarival Avenue slopes towards the
southeast. South of I-10, the topography has a gradual southern slope toward the Gila River. The
interstate embankment forms a barrier prohibiting cross flows except at cross culverts,

overpasses and major wash crossings as discussed below.
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Table 2.2 summarizes the major existing drainage structures carrying off-site flow.

Table 2.2 Existing Major Cross Conveyances and Estimated Offsite F lows'

Location 100-year, 24-hour Peak Flow Reference
at I-10 to the South

I-10/Section Line 5 and 6 | Unknown/Four 10'x8' RCBC ADOT As-Built Plans/Sun Valley ADMP
crossing (Sta. 6367+00)
Jackrabbit Trail TI Unknown/Five 10'x4' RCBC ADOT As-Built Plans/Sun Valley ADMP
1-10/189™ Avenue Unknown/Five 10'x3' RCBC ADOT As-Built Plans/Sun Valley ADMP
(Sta. 6453+00)
1-10/184™ Avenue Unknown/Four 36" CMP ADOT As-Built Plans/Sun Valley ADMP
(Sta. 6486+00)
Citrus Road 444 cfs/TI Bridge Loop 303/White Tanks ADMP Update
I-10 at Sta. 6538+00 60 cfs/four 36" CMP Loop 303/White Tanks ADMP Update
(West of Cotton Lane TI)
I-10 at Sta. 6562+00 36cfs/Four 36" CMP Loop 303/White Tanks ADMP Update
(west of Cotton Lane TT)
Cotton Lane 635 cfs/TI Bridge Loop 303/White Tanks ADMP Update
RID Canal Crossing 646 cfs/ RID Bridge Loop 303/White Tanks ADMP Update
Sarival Avenue 532 cfs/T1 Bridge Loop 303/White Tanks ADMP Update

TTaken from Table 7, Initial Drainage Report (Stage II), “I-10 (Papago) Widening, Verrado Way to Sarival Avenue in
Maricopa County, Arizona,” May 2006.

2.6.2 Existing Onsite Drainage

The roadway alignment from west of Verrado Road east to Cotton Lane has three super elevated
horizontal curves. The straight sections of the roadway are crowned at the median edge with a
2% transverse slope. Onsite drainage along the roadway straight sections sheet flows outside to
ADOT right-of-way or is collected in embankment curb downdrains with conveyance to the
infield areas or ADOT right-of-way. Runoff from the super elevated roadway sections sloping
toward the median is collected by median catch basins with discharge to ADOT right-of-way.
Runoff collected in the right-of-way is either carried overland to cross culverts or to downstream

historical washes leaving ADOT right-of-way.

The roadway alignment from west of Cotton Lane east to the end of the project is straight and the
roadway is crowned at the median edge of pavement with a 2% transverse slope. Onsite drainage
either sheet flows off the edge of the roadway to the outside or is collected in downdrain catch
basins and conveyed by lateral pipes into existing off-site drainage systems. The median 1s
drained by catch basins created in sump conditions. Curb along the I-10 mainline occurs only on

short segments over each overpass. These outside embankment curbs are associated with

guardrail.
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The following table identifies the existing drainage structures and runoff flow patterns for the

existing I-10 mainline within the limits of the project.

Table 2.3 Existing Drainage Structures and Roadway Runoff Flow Patterns’

Begin Approach

End Approach

Northern Runoff
(I-10 WB lanes)

Southern Runoff
(I-10 EB Lanes)

Existing Drainage
Structure

Sta. 6547+53.4

West of Cotton
Lane

- Sheet flow to the outside, except
where embankment curb is
present.

- Infield area is drained to the north
by catch basins and culverts under
Ramp A.

- Flows are retained in low areas
that are part of the floodplain and
extend outside of the right-of-way.

- Floodplain area drains south under
the freeway through 5-29"x42"
elliptical culverts.

- Sheet flow to the outside, except
where embankment curb is
present.

- Median area is drained to the
south. :

- Infield area is drained to the south
by catch basins and culverts under
Ramp B.

- Some flows are retained in
shallow longitudinal retention
basins within the right-of-way and
drain to the south.

- Embankment curb on
upward ramp,
downdrains.

- Median catch basins
and culverts.

East of Cotton
Lane

West of RID
Canal

- Confined pavement flow,
embankment curb is present.

- Infield area is drained to the north
by catch basins and culverts under
Ramp C.

- Flows are retained in low areas
that are part of the floodplain and
extend outside of the right-of-way.

- Confined pavement flow,
embankment curb is present.

- Median area is drained to the
south.

- Infield area is drained to the south
by catch basins and culverts under
Ramp D.

- Flows are retained in low areas
that are part of the floodplain and
extend outside of the right-of-way.

- Embankment curb and
downdrains.

- Median catch basins
and culverts.

‘ East of RID
Canal

Avenue

where embankment curb is
present.

- Some portion of the median area
is drained to the North.

- Some Flows are conveyed within
the right-of-way along the
roadway embankment to Dysart
Road where it is retained in a
small longitudinal basin.

- Some flows are retained in low
areas that are part of the
floodplain and extend outside of
the right-of-way.

where embankment curb is
present.

- Some portion of the median area
is drained to the South.

- Some flows are conveyed within
the right-of-way along the
roadway embankment to Dysart
Road where it is retained in a
small longitudinal basin.

- Some flows are retained in
longitudinal retention basins
within the right-of-way.

West of Sarival |- Confined pavement flow, - Confined pavement flow, - Embankment curb and
Avenue embankment curb is present. embankment curb is present. downdrains.
- Some portion of the median area |- Some portion of the median are - Median catch basins
is drained to the North. drained to the South. and culverts.
- Flows are retained in low areas - Flows are retained in a large
that are part of the floodplain and | retention outside of the right-of-
extend outside of the right-of-way. | way and within a residential
subdivision.
East of Sarival Sta. 6648+00 - Sheet flow to the outside, except |- Sheet flow to the outside, except |- Embankment curb and

downdrains.
- Median catch basins
and culverts.

A Taken from Table 1, Preliminary Drainage Report (Stage I1), “I-10 (Papago) Widening, Verrado Way to Sarival Avenue in
Maricopa County, Arizona,” August 2007.
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‘ 2.7 PROPOSED DRAINAGE SYSTEM

The intent of the proposed I-10 drainage system is to continue to maintain the existing drainage

patterns throughout the project.

The proposed drainage system improvements include barrier type catch basins and outlet pipes,
new and rebuilt median catch basins, reconstructed and new downdrains and the extension of

several existing outlet pipes.

The existing ADOT C-15.80 and C-15.90 median catch basins for the section of the I-10 from
Citrus Road to Sarival Avenue will be reconstructed or replaced, respectively. These catch basins
will collect both onsite median runoff and roadway inside shoulder runoff that sheet flows to the
median. To utilize the existing cross culverts, several of the new median catch basins will be
located at or near the same location as the existing median catch basins that they replace. ADOT
C-15.92 catch basins (modified), C-13.60 slotted drains and outlet pipes will be provided for the

segment of I-10 with the open median removed.

Many of the existing embankment curb downdrains will be reconstructed along those segments
of the freeway widened to the outside. Additional downdrains will be provided to accommodate
the increase in runoff from the inside and outside widening. Double downdrains will be utilized
‘ to improve interception as warranted. Even with the additional downdrains, the increased bypass
flows at the end of the embankment curb sections of the guardrail requires installing riprap

spillways.

Runoff collected in the median will be conveyed to ADOT’s outside right-of-way. New cross ,

culverts to handle the increase in runoff are not required.

The on and off service ramps at the interchanges are not affected by the proposed mainline
widening. Infield areas at Cotton Lane Ramps C and D and Sarival Avenue Ramps A and B will ;
be re-graded because of mainline outside widening. Impact to the existing drainage system is |

minimal and changes to the system are not required.

2.7.1 Proposed Bridge Deck Drainage

There are six 1-10 bridges within the limits of the project: Jackrabbit Trail Traffic Interchange
Overpass, Perryville Road Overpass, Citrus Road Overpass, Cotton Lane Traffic Interchange
Overpass, RID Canal Overpass, and Sarival Avenue Overpass. Because of the future realignment
of I-10 with the proposed I-10/SR 303L System Traffic Interchange project, Cotton Lane, RID
Canal, and Sarival Avenue bridges will not be modified with this project.
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Based on bridge drainage analyses, all six bridges meet pavement spread criteria and additional
‘ drainage structures, such as deck drains, are not required. Supporting computations are contained

in Appendix L

2.7.2 Design Issues

¢ Onsite drainage design for I-10 from Verrado Way east to Citrus Road should be
performed for this project assuming ultimate widening condition where appropriate. To
minimize future throwaway, the onsite drainage facilities will be designed to be

compatible with the ultimate widening condition.

¢ Widening of pavement along the segment of I-10 from Citrus Road to Sarival Avenue
will impact the existing drainage structures in the median. Reconstruction of the existing

drainage structures or replacement is required.

¢ Median drainage swales will be realigned as part of the inside widening of I-10 from
Citrus Road east to Sarival Avenue. Median ditches will be evaluated to ensure the
hydraulic grade line for the 10-year event is at or below the lower of the subgrade
elevations for the east and westbound lanes at any given location. In addition, the median
ditches will be checked to ensure the hydraulic grade line for the 50-year event is

‘ 3 inches or more below the top of the pavement.

¢ Roadside ditches will be designed to carry runoff from the new drainage systems to the
existing off-site cross culverts, to downstream historical washes leaving ADOT right-of-

way and to existing and new retention facilities.

¢ The impact of a minimal increase in onsite runoff and flows on the floodplain areas to the
north of I-10 will be evaluated. Retention basins will be installed if required.

¢ Available onsite storage capacity within ADOT right-of-way will be evaluated, in
particular to the south of freeway, to ensure any increase in flow rates leaving ADOT

right-of-way does not exceed existing conditions.

¢ Existing storm drain system not being used will be either removed or abandoned in-place

and filled with cement slurry.

¢ Three new onsite retention basins will be required to handle the increased roadway
runoff: one in the southwest quadrant of I-10 and Citrus Road interchange, one within
ADOT south right-of-way between the RID Canal and Sarival Avenue, and one in the
southeast quadrant of I-10 and Sarival Avenue interchange. These will be evaluated for

percolation into the underlying soil within 36 hours after a storm event.
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2.8 OFF-SITE DRAINAGE DESIGN

The proposed widening will contribute additional flow to the existing off-site infrastructure from
an increase in paving area. As discussed earlier, the roadway improvements will require onsite
roadside ditches, enlargement of existing onsite retention facilities and several new onsite
retention basins. The existing off-site infrastructure cross culverts will remain unchanged, with
historic flows maintained. Off-site drainage is conveyed under I-10 through existing hydraulic
structures into farm fields, desert areas, and downstream drainage improvements. The one
exception is the off-site drainage within the [-10/SR 303L system interchange, where future
improvements will include several detention basins sized to detain the 100-year, 24-hour

regional runoff event.

As mentioned earlier, a regional drainage system is planned for the area west of SR 303L. This
system will follow the SR 303L alignment and include a series of detention basins, channels and

storm drains that eventually discharge into the Gila River to the south.

Two regional detention basins are proposed for the realigned section of I-10 at the interchange.
The basins will be located to the northwest of the I-10/SR 303L interchange. The outfall will be a
double box culvert and connected to the regional channel system. However, a temporary basin
will be necessary to the south of I-10 for the interim until the Flood Control District of Maricopa
County (FCDMC) regional channel is constructed.

Maintenance of the two regional detention basins was discussed with FCDMC in Stage II. The
northernmost basin is adjacent to the Perryville Prison and officials have indicated the prison
would be willing to accept maintenance of the basin provided certain conditions are met.
FCDMC has agreed in principle to maintain the southernmost basin if the basin is not equipped .
with park-like amenities. The remaining basins associated with the SR 303L IDCR are not
needed at this time for the functioning of the mainline system and are not included with this
project. These facilities include a basin in the southeast quadrant of the interchange and two
basins adjacent to Sarival Avenue. The basins will become necessary once the ramps and

frontage roads are built.

The existing RID Canal overpass crosses a 105-foot wide drainage channel located west of the
RID canal. When the bridge was constructed in 1975, the 50-year off-site flow was listed at
2,380 cfs from a drainage area of 8.54 square miles. Current hydrology models for this area have
a 100-year flow of 656 cfs at this location. The reduction in flow allows a future installation of a
double 10'x6' RCBC in lieu of a wide channel and a new bridge structure. However, the future

I’Rs Draft Final Drainage Report April 2008
1-10 (Papago) Widening, URS Job No. 23445229
Verrado Way to Sarival Avenue

Arizona Department of Transportation
P:ATRANSPORTATION\ADOT\23445229_1-10_WIDENING_VERRADO-SARIVAL\ENGR\DRAINAGE\DRAINAGE REPORTS\DRAFT FINAL DRAINAGE REPORT - 60%.DOC

2-8




proposed box culvert would have to be extended to the south and connected to the regional
‘ I-10/SR 303L System TI drainage infrastructure.
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3.0 HYDROLOGY

Hydrologic models were not developed for the offsite watershed. Offsite hydrology for major
structure crossings is available in several recent Flood Control District of Maricopa County

studies.
3.1 OFFSITE HYDROLOGY FROM PREVIOUS STUDIES

Offsite hydrology for major structures is documented in Table 2.2. The estimated flows are based

on the following two studies:

¢ The Loop 303 Corridor/White Tanks Area Drainage Master Plan Update prepared in
2004 for FCDMC by URS updated an existing regional HEC-1 model. The ADMP
covers the area west of the Aqua Fria to the White Tanks Mountain. The HEC-1

estimated flows are presented in Table 2.2.

¢ The Sun Valley Area Drainage Master Plan (ADMP) was developed by the FCDMC. The
ADMP is divided into two areas, Areas 3 and 1. Area 3 is upstream and adjacent to this
segment of I-10. Area 4 is west of the westerly limits of this project. Area 3 runoff
outfalls into the existing Buckeye Flood Retarding Structures (FRS). An estimate of
offsite flows that may impact the study area is being developed in this study. This plan
may also identify improvements to the Jackrabbit Trail channel.

In accordance with ADOT policy, the 500-year peak discharge will be estimated at 1.7 times the
100-year peak discharges.

3.2 DRAINAGE BASIN DELINEATION AND TOPOGRAPHY

Drainage delineations for onsite pavement runoff are shown on the Drainage Area Sheets in
Appendix K. New catch basins and outlet pipe drainage areas are designated as 96 through 134.
Reconstructed and new downdrains are designated as 200 through 296. Prefixes ‘E’ and ‘N’ are

added to the numbers to represent reconstructed and new downdrains, respectively.

3.3 PRECIPITATION

Rainfall data for the project were determined using the Precipitation Frequency Data Server
program based on the “Precipitation-Frequency Atlas of the United States” NOAA Atlas 14,
Volume 1, Version 4. Rainfall depths were calculated for the 2, 5, 10, 25, 50, 100, and 500-year
storm events. The precipitation calculations and maps are located in Appendix C.
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3.4 RATIONAL EQUATION
The rational runoff method calculates the peak discharge using the algebraic formula:
Q=CiA
Where, Q = peak discharge (cfs)
C = the runoff coefficient

1 = average rainfall intensity (inches/hour)

A = the contributing drainage area (acres)

A summary of the rational equation calculations for the project is located in Appendix E for
roadway catch basins, Appendix F for median catch basins, and Appendix G for downdrains and

riprap spillways. Each of the rational equation components is discussed below.
3.4.1 Rational Runoff Coefficient: C

The value of the ‘C’ coefficient is a function of the one-hour precipitation depth, vegetation

cover, percent of effective impervious area and the hydrologic soil group (HSG).

The “C” coefficients for each soil map number can be determined using Figure 2.5 in the ADOT
HDDM. Composite coefficients would then be determined for each sub-basin. Only onsite peak

runoffs were determined for this project.
3.4.2 Rational Rainfall Intensity: i

The intensity (i) in the Rational Runoff equation is the average rainfall intensity for a selected
return period with a rainfall duration that is equal to the time of concentration. The time of
concentration is the travel time, during the corresponding period of most intense rainfall excess,
for a flood wave to travel from the hydraulically most distant point in the watershed to the point

of interest.
Rainfall data utilized for the project can be found in Appendix C.

For the rational runoff method, the rainfall depths were converted to rainfall intensities. An
iterative process is utilized to determine the relationship between the rainfall intensity and the
time of concentration of the basin. Appendix C contains the Intensity-Duration-Frequency
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(I-D-F) curves for 0 to 60 minutes that were utilized for this project. The minimum T, used for
. the project was 10 minutes, as per ADOT criterion.

The time of concentration was developed from the following iterative equation (HDDM, 2-2):
T, = 11.4 LY K, %52 031 038

Where, T.= Time of concentration (hours)
L = Length of the longest flow path (miles)
K= Watershed resistance coefficient
S = Slope of the longest flow path (ft/mile)

I = Average rainfall intensity (in./hr)

The resistance coefficient (Ky, = 0.10) was determined from Table 2-1 in the ADOT HDDM.
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4.0 HYDRAULIC ANALYSIS

4.1 PROCEDURE

Procedures and methodologies outlined in the two ADOT publications entitled Roadway Design
Guidelines (RDG) and Highway Drainage Design Manual-Hydraulics, and the Federal Highway
Administration Hydraulic Design Series 5, Hydraulic Design of Highway Culverts, were utilized
for design of the cross drainage systems. The hydraulic calculations were done using the Haestad
Method’s Culvertmaster and/or HY-8. The hydraulic calculations for the onsite drainage systems
were performed using the Haestad Method’s ‘Flowmaster’ and ‘StormCad’ proprietary

programs.
4.2 ROADSIDE AND MEDIAN DITCHES

Roadside drainage ditches will be constructed to collect and carry onsite runoff to either onsite

retention basins or existing cross culverts.

The hydraulic grade line for the ditches should be no higher than the sub-grade for the 10-year
event and not higher than 3 inches below top of pavement edge for the 50-year event. The cut
median ditches should be designed to convey a 10-year storm event. In addition, ditches draining

to sag points should be checked for the 50-year storm event.

Where existing drainage ditches are filled by roadway embankment, they will be realigned along
the toe of slope where appropriate. Dumped riprap will be provided, if necessary, to avoid
erosion of the roadway embankment slope. A minimum one-foot of freeboard should be

provided.

The ditches were analyzed by using the computer program Haestad Method’s Flowmaster Open
Channel Flow Module. The ditch design computations, along with the plans and typical sections,
will be included in Appendix H of the Stage IV submittal.

The drainage areas are outlined on the Drainage Area maps included in Appendix K.

The ditches are designed as follows:

¢ The 10- and 50-year events were used to size the roadside and median ditches in

accordance with ADOT Design Criteria.
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¢ The roadside ditches will consist of a 4-foot wide bottom with a 2% minimum cross slope
‘ and side-slopes of 4H:1V along I-10 and 3H:1V away from the roadway. The 2% cross

slope will facilitate positive drainage during low flow events.
¢ The longitudinal channel gradient was maintained at approximately 0.005 ft/foot.

¢ The channel hydraulics was performed with a Manning Roughness coefficient value of

0.035, which is representative of a natural vegetated earth surface.
4.3 PAVEMENT DRAINAGE

4.3.1 Discussion

The onsite pavement drainage system shown on the roadway plans contained in Appendix B will
drain the pavement runoff to appropriate drainage facilities. This system is comprised of
pavement catch basins, downdrains and riprap spillways that will maintain storm water
encroachment on the roadway below acceptable limits. The catch basins and connector pipes and
downdrains were designed to meet the ADOT criteria for the 10-year and 50-year storm events.

4.3.2 Facility Selection

‘ Storm water interception of pavement runoff will be accomplished with roadway grate catch
basins, embankment downdrains and riprap spillways. The selected facilities are:
¢ ADOT Catch Basin Flush, Drawing C-15.80.

¢ ADOT Catch Basin with Concrete Half Barrier 32-inch Type ‘F’, Drawing C-15.92
(Modified)

¢ ADOT Slotted Drain Details, Drawing C-13.40
¢ ADOT Downdrain, Embankment Single and Double Inlets, Drawing C-4.20
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‘ 4.3.3 Pavement and Embankment Drainage (Hydrology)

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

areas. Parameters used were:

Design storm — 10 and 50 years

Time of concentration — 10 minutes

Rainfall intensity (10 yr.)  — 3.80 inches/hour Max.

Rainfall intensity (50 yr.)  — 5.32 inches/hour Max.

Runoff Coefficients — Paved areas = 0.95, Unpaved area (Moderate Urban,

40% Impervious) = 0.70
Section 3.0 contains a discussion on the Rational Method.

4.3.4 Inlet/Catch Basin Spacing Design

Catch basin spacing and pavement spread calculations were determined by employing the
Hydraulic Engineering Circular No. 22, Drainage of Highway Pavements, FHWA, November
. 1996. The actual calculations were completed by a Haestad’s “Flowmaster” computer program.
This program is a registered trademark of Haestad Methods, Inc., 37 Brookside Road,

Waterbury, Connecticut 06708.

The combination catch basin and slotted drain structures were designed with the slotted drains
sized to provide 100% runoff interception. Existing and new downdrains were analyzed and
designed as though functioning as curb opening inlets without the clogging factor.

The open median catch basins were designed as operating in sump conditions because of the

median dikes.

Allowable Ponding Depth

Allowable ponding depth should not exceed the height of the curb for the 10-year runoff. The
catch basins ponding limits are evaluated for the appropriate design storm and checked for the

other storm to insure spread compliance with both design storms.
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The allowable spread from the ramp gore shall match the design spread criteria presented in
‘ Figure 603.2A, Roadway Design Guidelines Draft, December 2, 2005.

The allowable spread for the 10-year runoff event is:

¢ For multi-lane roadway (and one-way frontage road), one-half of the travel lane (or
auxiliary lane) plus shoulder, turn lane, parking lane, and/or distress lane. For one-
directional crowned roadways, the one-half lane spread shall be included only on one

side.

¢ For two-way roadway (and frontage road), shoulder, turn lane, parking lane, and/or

distress lane.
For a depressed roadway condition, the assumed allowable spread for the 50-year runoff event is:

¢ For multi-lane roadway (and one-way frontage road), one full travel lane (or auxiliary ;
lane) plus shoulder, turn lane, parking lane, and/or distress lane. For one directional |

crowned roadways, the full lane spread shall be included only on one side.

¢ For two-way roadway (and frontage road), shoulder, turn lane, parking land, and/or

' distress lane.

A depressed roadway is defined as any roadway whose ultimate ponded depth (assuming no

outflow at the sag) is 30 inches or more.

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
Downdrains NA NA
Riprap spillways NA NA

Grates

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

IJRS Draft Final Drainage Report April 2008

I-10 (Papago) Widening, 4-4 URS Job No. 23445229

Verrado Way to Sarival Avenue
Arizona Department of Transportation
PATRANSPORTATIONVADOT\23445229_I-10_WIDENING_VERRADO-SARIVAL\ENGR\DRAINAGE\DRAINAGE REPORTS\DRAFT FINAL DRAINAGE REPORT - 60%.D0C




‘ superelevation crossover points to minimize sheet flow across the pavement, and at the low point

in sag areas.

The drainage areas, peak discharges (10- and 50-year events) and time of concentration for the
onsite drainage are included in Appendices E, F, and G. Calculations for spacing and sizing the

catch basins are also included in Appendices E, F, and G.

4.3.5 Storm Sewer Design

Storm sewer pipe sizes and the hydraulic grade line were determined with a computer program.
STORMCAD 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 ADOT’s Roadway Design
Guidelines Manual dated Draft December 2005. These are:

Minimum Pipe Size

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

utilities or other highway appurtenances.

‘ e Laterals — 18 inches

Storm Drain Length between Manholes

e Pipes under 33 inches in diameter: 330 feet
e Pipes 36 and 39 inches in diameter: 440 feet
e Pipes from 42 to 69 inches in diameter: 660 feet

e Pipes 72 inches in diameter and larger: 1,200 feet

Pipe Material and Roughness

Pipe material was selected based on the requirements of ADOT’s Pipe Selection Guidelines and
Procedures, February 1, 1996. Manning’s “n” values used for the selected pipe materials are:

Pipe Material Manning’s “n”
Concrete Pipe 0.012
Plastic pipe, smooth 0.012
‘ Corrugated metal pipe 0.024
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Approved pipe types include reinforced concrete pipe (RCP), corrugated metal pipe (CMP), and
corrugate high-density polyethylene plastic pipe (CHDPEPP) Class S (sizes less than or equal to
42 inches in diameter under fills less than 10 feet in height).

Pipe Size Design

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

selected design storm event.

Desirable “Self Cleaning” velocity is 3 feet per sec flowing full. The minimum velocity flowing
full is 2 fps. Some exceptions occur due to catch basins requirements at transitions and end of
barriers and short pipe connections of flanking catch basins.

The storm sewer calculations for pipe sizes and hydraulic grade lines will be contained in
Appendix H of the Stage IV submittal. Proposed storm drain profiles are depicted on the details
included in Appendix B.

44 RETENTION AREAS/BASINS

The storage requirements for the enlargement of the existing retention areas and the construction
of new onsite retention basins will be based on the difference in contributing runoff volume
between post development and predevelopment conditions. This approach results in not
increasing the offsite flow beyond its predevelopment condition.

The storage volumes will be based on the 100-year, 2-hour storm event.

4.5 EROSION PROTECTION

Erosion protection was provided where recommended in the Roadway Design Guidelines.
Dumped riprap aprons were used to reduce erosion at the outlets. Dumped riprap and filter fabric
will be used to line ditches, where warranted. The type of erosion protection required is
determined in accordance with Section 612.2 of the Roadway Design Guidelines.

4.6 FLOODPLAINS

The floodplains adjacent to the freeway occur because of the off-site runoff generated from large
watersheds to the north of I-10. Copes of the floodplain Area Map 04013C, Panels 20055G and
2060G are included in Appendix D.
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The drainage area north of I-10 between Verrado Way and Jackrabbit Trail has been delineated
as the floodway of a Zone AE floodplain, with west to east flow direction. The floodplain has
two outfalls that cross I-10 at Tuthill Road (Tuthill Dike Wash) and Jackrabbit Trail (Jackrabbit
Trail Wash). Both outfalls drain south approximately 1 mile into the White Tanks Structure
No. 4. The impact will be a slight increase in the onsite runoff along this segment of I-10 and an
insignificant increase in runoff volume stored at the White Tanks Structure No. 4.

The off-site drainage area north of I-10 between Jackrabbit Trail and 191% Avenue Wash has
been delineated as a Zone A floodplain, with discharge south through the 191* Avenue Wash
crossing. The impact will be an insignificant increase in onsite runoff along this segment of I-10.

The drainage area north of I-10 between 191%' Avenue Wash and Perryville Road is delineated as
Zone A floodplain. Because the majority of this segment of I-10 is superelevated, the westbound
I-10 runoff combines with the median runoff and drains to the north.

The off-site area north of I-10 between Perryville Road and Citrus Road is delineated as Zone A
floodplain. A hydraulic structure approximately mid distance between the crossroads drains the
west side of the floodplain. The east half of the floodplain does not have a drainage outfall.

The off-site area north of I-10 between Citrus Road and Cotton Lane is classified as a Zone A
floodplain. The floodplain extends the entire segment of I-10. Approximately one quarter of the
west side drains south under I-10 through a pipe cross culvert. The central and eastern area or
approximately two-thirds of the remaining floodplain drains to a second pipe cross culvert. The
outfall invert appear to be higher than the existing ground, indicating the runoff below the outlet

will remain north of I-10 and have to infiltrate.

Approximately three-quarters of the off-site area north of I-10 between Cotton Lane and RID
Canal are classified as Zone A, while the remaining eastern floodplain ponds against I-10 and the
RID Canal levee. This floodplain is classified as Zone AH and extends south of I-10 under the
RID Canal overpass and is confined by the freeway to the north, Cotton Lane to the west and
RID Canal to the southeast. Approximately two-thirds of Zone A floodplain to the north of I-10
is connected to the Zone AH floodplain.

The floodplain north of I-10 between the RID Canal and Sarival Avenue is Zone AH. The
floodplain extends a short distance to the east of Sarival Avenue. The outfall is Sarival Avenue, a

paved two-lane normal-crown half-street.
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The last 600 feet of the freeway north of I-10 from Sarival Avenue to the end of the project is a
. Zone A floodplain. The outfall is located to the east of the project and is a series of 5-29"x45"

HERCP culverts.
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<
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POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Arizona 33.45 N 112.37 W 990 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006

Extracted: Thu Feb 28 2008

[ Confidence Limits || Seasonality |[ Location Maps |[ OtherInfo. || GIS data | Maps | Help HTJ
| Precipitation Intensity Estimates (in/hr) J
ARI* || 5 10 || 15 || 30 || 60 || 120 3brll6l 12 || 24 || 48 || 4 7 10 |[ 20 |[30 |[45 |[ 60
(years)|| min ||min || min || min |[ min || min || 12PN hre || bre || br day || day || day || day |[day||day||day

[ 1 235 |[1.79][1.48 |[1.00 Jfo.62 [0.35 ][0.24 ][o.14 [0.08 ][0.05 ][0.03 ][0.01 ][0.01 ][0.01 [0.00 ][0.00][0.00][0.00]
[ 2 ]B.06 |[2.33][1.93 ][1.30 ][0.80 ][0.45 ][0.31 ][0.18 [0.10 ][0.06 ][0.03 J[0.02 J[0.01 J[0.01 Jj0.01 J0.00][0.00]0.00]
[ 5 Jfa.16 |[.17]f.62 |[1.76 ][1.09 ][0.60 ][0.41 ][0.23 J[0.12 ][0.08 ][0.04 [0.02 J[0.02 |[0.01 Jj0.01 ]j0.01][0.00]j0.00|
[ 10 |f5.00 |[3.80]B.14 |[2.12 ][1.31 ][0.72 ]f0.49 ][0.27 [0.15 ][0.09 ][0.05 ][0.03 ][0.02 ][0.01 Jjo.01 J[0.01][0.00]j0.00]
I
I

25 |f6.13 |[4.66][3.86 ][2.60 ][1.61 ][0.88 ][0.60 ][0.33 ][0.17 ][0.11 ][0.06 ][0.04 ][0.02 J|0.02 Jf0.01 J{0.01}j0.01][0.00]
50 |[7.00 ][5.32][4.40 ][2.96 ][1.83 ][1.00 ][0.69 [0-37 ][0.20 [0.13 ]/0.07 J[0.04 ]/0.03 J[o.02 J[0.01 f[0.01]0.01]0.01]
[ 100 ][7.88 ][6.00]}4.96 |[3.34 ][2.07 ][1.12 ][0.78 ][0.42 ][0.22 ][0.15 ][0.08 ]j0.05 J{0.03 ]|0.02 Jj0.01 J0.01][0.01]{0.01]
[ 200 [8.80 [6.69][5.53 |[3.72 ][2.30 ][1.25 ][0.88 ][0.47 ][0.24 ][0.16 ][0.09 ][0.05 ][0.03 ][0.03 ][0.01 J[0.01][0.01][0.01]
[ 500 ][0.98 |[7.60][6.28 |[4.23 J[2.62 [1.43 ][1.01 ][0.53 ][0.27 ][0.19 ][0.10 ][0.06 ][0.04 ][0.03 J[0.02 J[0.01][0.01][0.01]

[ 1000 ][10.91][8.30][6.86 ][4.62 ][2.86 ][1.56 |[1.12 ][0.59 ][0-30 ][0-20 ][0.12 ]j0.07 [0.04 ][0.03 J[0.02 |[0.01][0.01][0.01]

j : * These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
‘ I Text version of table Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.

* Upper bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

ARI**|[ 5 10 (151 30 || 60 ([120) 3 6 (|12 | 24 | 48 || 4 7 (| 10 || 20 | 30 || 45 || 60
(years)|| min || min ||min || min || min |[min || hr || hr || hr || hr || hr || day || day || day || day |[day||day|(day

[ 1 290 ]2.21 ][1.82][1.23 ][0.76 ][0.42 ][0.30 ][0.17 ][0.09 ][0.05 ][0.03 ]|0.02 J{0.01 J{0.01 ]{0.00 f|0.00][0.00]J0.00]
2 |[3.78 ][2.88 ][2.38][1.60 ][0.99 ][0.54 [0.38 ][0.21 [0.11 ][0.07 ][0.04 {|0.02 J{0.01 |[0.01 J{0.01 {|0.00][0.00]{0.00]
5 |l5.11 ]j3-89 |3.22][2.17 ][1.34 ][0.72 ][0.50 ][0.27 J[o.15 ][0.09 ]{0.05 [0.03 ]{0.02 ]{0.01 J[0.01 [0.01]0.00}[0.00
[ 10 |[6.12 [[e.66 |[3.85][2.59 ][1.60 ][0.86 ][0.59 ][0.32 ][0.17 ][0.10 ][0.06 ][0.03 ][0.02 ]0.02 J[0.01 ][0.01][0.01][0.00
[ 25 ][7.48 ][5.69 ][4.70][3.17 ][1.96 ][1.05 ][0.72 ][0.39 ][0.20 ][0.13 ][0-07 [0.04 ][0.03 J[0.02 Jf0.01 ]j0.01]j0.01}J0.01]
[ 50 |[8.50 |[6.47 |[5.34][3.60 ][2.23 ][1.19 ][0.82 ][0.44 ][0.23 ][0.14 ][0.08 ][0.05 ][0.03 ][0.02 J[0.01 ][0.01][0.01][0.01]
[ 100 |[9.56 |[7.27 |[6.01][4.05 ][2.50 ][1.34 ][0.93 ][0.49 ][0.25 ][0.16 ][0.09 |[0.05 ][0.03 ]{0.03 ]j0.01 fl0.01][0.01]j0.01]
[ 200 ][10.66][8.11 ]f6.70][4.52 ][2.79 ][1.49 ][1.05 ][0.55 ][0.28 J[0.18 ][0.10 [0.06 |0.04 [|0.03 J[0.02 J{0.01]j0.01}[0.01]
[ 500 ][12.13][0.23 ][7.63][5.14 ][3.18 ][1.70 ][1.21 ][0.63 ][0.32 ][0.21 ][0.12 |0.07 |0.04 f|0.03 Jl0.02 ]j0.01]j0.01}|0.01]

[ 1000 |[13.27][10.10][8 34][5.62 |[3.48 ][1.87 ][1.34 ][0.70 ][0.35 ][0.23 J[0.13 [0.08 ][0.05 ][0.04 ][0.02 ][0.01][0.01][0.01]

* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

* Lower bound of the 90% confidence interval
. Precipitation Intensity Estimates (in/hr)

ARI**|[ 5 || 10 |[ 15 || 30 |[ 60 || 120 | 3 6 || 12 ] 24 || 48 || 4 7 || 10 || 20 (| 30 || 45 || 60
(years)|| min || min || min || min || min ||min || hr || hr || hr || hr || hr || day || day || day || day || day ||day ||day

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl 2type=idf&units=us&series=pd&staten... 2/28/2008

—:
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1 |[1.93 ||1.47 [|1.22 Jlo.82 lo:51 ]|0.29 Jlo-20 Jo.12 ]0.07 ||0.04 Jlo-02 j0.01 J0.01 ||o.01 [0.00 [[0.00][0.00]l0.00]
2 |[2.53 ][1.93 ][1:59 ][1.07 ][0.66 ][0-38 ][0.26 ][o.15 ][0.09 ][0.06 ][0.03 J[0.02 ]j0.01 Jj0.01 [0.00 }{0.00][0.00]0.00]

I
|
. [ 5 |B.42 60 |[2.15 |[1.45 ][0.90 J[0.50 [0.34 ][0.20 ][0.11 ][0.07 ][0-04 ][o.02 J[o.01 ][o.01 ][0.01 ][o.00][o.00][0-00]
|
I

o

10 |[+.08 |[3.11 |[2.57 |[1.73][1.07 ][0.59 J[0.41 ][0.23 [0.13 J[0.08 ][0.05 ][0.03 ][0.02 Jj0.01 J{0.01 ]0.01][0.00]j0.00]

25 |[4.94 |[3.76 |3.11 ][2.09 ][1.29 ][0.71 ][0.49 ][0.27 ][0.15 ][0.10 ][0.06 ][0.03 ]|0.02 Jl0.02 J[0.01 f[0.01]j0.01]0.00]
[ 50 |[5.57 |[4.24 |[3.50 |[2.36 ][1.46 ][0.80 ][0.56 J[0.31 ][0.16 J[o.11 ][0.06 J[0.04 ][0.02 ][0.02 J[o.01 J[o.01][o-01]0.00]
[ 100 J[6.16 J[4.69 |[3.87 ][2.61 ][1.61 ][0.89 ][0.62 ][0:34 ][o.18 Jjo.13 ][0.07 ][0.04 ][0.03 J0.02 J[o.01 ]jo.01][0.01][0.01]
200 ][6.76 [5.14 J[+.25 ][2.86 ][1.77 ][0.98 ][0.68 ][0.37 ][0.20 ][0.14 ][0.08 ][0.05 |0.03 j0.02 J{0.01 f[0.01]|0.01}[0.01]
500 |[7.48 |[5.69 |[4.70 ][3.17 ][1.96 ][1.09 ][0.76 ][0.41 ][0.22 ][0.16 ][0.09 ][0.05 ][0.03 ][0.03 |0.01 [l0.01][0.01][0.01]
1000 ][8.00 ][6.09 ][5.03 ][3:39 J[2.10 ][1.16 ][0.83 J[0.44 J[0.23 ]0.17 ][o.10 ][0.06 ][0.04 j0.03 J0.02 J[0.01]|0.01}[0.01]

* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
** These precipitation frequency estimates are based on a partial duration maxima series. ARl is the Average Recurrence Interval.

Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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Other Maps/Photographs -

View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph
may also be available

from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain
relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric qualities
of a map. Visit the USGS for more information.

Watershed/Stream Flow Information -

Find the Watershed for this location using the U.S. Environmental Protection Agency's site.

Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide

‘ general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the
stations used in this study,

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl 2type=idf&units=us&series=pd&staten... 2/28/2008
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please refer to our documentation.

' Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:

| +/-30 minutes | OR... +/-1 degree | of this location (33.45/-112.37). Digital ASCII data can be obtained
directly from NCDC.

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.

Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway

Silver Spring, MD 20910

(301) 713-1669
Questions?: HDSC.Questions @noaa.gov

Disclaimer

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl ?tvpe=idf&units=us&series=pd&staten... 2/28/2008
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FLOODPLAIN MAPS
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APPENDIX E
ROADWAY HYDROLOGIC AND HYDRAULIC COMPUTATIONS




Time of Concentration
&
Rational Method Computations




I-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: 1-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB100 Date: 3/6/08
Station: Sta 6342+26 1-10 WB )

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient: ‘

Land Use Area C Areax C ‘
(acres) |
Pavement 0.85 0.95 0.8
0.0
0.0
0.85 0.8
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L%% K, 0528031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
‘ input: 1100.62 Upstream elevation, feet
1099.56 Downstream elevation, feet
= 465 feet |
L = 0.081 miles |
= 12.036  feet/mile ‘
K, = 0.0405 i
where: A= 0.85 acres |
m = -0.00625 (Table 5.1) ‘
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
T T
10 3.80 10.66
15 3.74 10.73
30 3.72 10.75 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 3.06 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q; = 3.06 cfs (inflow)




I-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: I-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB102 Date: T 36008
Station: Sta 6346+00 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.89 0.95 - 0.8
0.0
0.0
0.89 0.8
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L %% K, 0525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

‘ input: 1102.76  Upstream elevation, feet
1099.61 Downstream elevation, feet

= 481 feet
= 0.0911 miles
S = 34.578  feet/mile
Ky, = 0.0403
where: A= 0.89 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Te Te
10 3.80 7.81
15 3.74 7.85
30 3.72 7.87 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 3.20 cfs
Qg = 0.00 cfs (upstream bypass flow)

Q = 3.20 cfs (inflow)




I-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: 1-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB104 Date: 3/6/08
Station: Sta 6349+80 I-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.76 0.95 0.7
0.0
0.0
0.76 0.7
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L %% K, 052031038 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

I
‘ input:

= the average rainfall intensity, inches/hour

1102.87 Upstream elevation, feet
1099.83 Downstream elevation, feet
= 433 feet
= 0.0820 miles
= 37.070 feet/mile
Ky, = 0.0407
where: A= 0.76 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected I Computed
Tc Te
10 3.80 7.29
15 3.74 7.33
30 3.72 7.34 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
‘ A = area, acres
Qg = 2.75 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 2.75 cfs (inflow)




1-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: 1-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB106 Date: 3/6/08
Station: Sta 6353+12 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.13 0.95 1.1
0.0
0.0
1.13 1.1
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L%%° K, %2 5037038 (equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
I = the average rainfall intensity, inches/hour
‘ input: 1103.04 Upstream elevation, feet
1099.94 Downstream elevation, feet
L = 524 feet
= 0.0992 miles
= 31.237  feet/mile
K, = 0.0397
where: A= 1.13 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
T T
10 3.80 8.34
15 3.74 8.39
| 30 3.72 8.40 *Use 10 minutes
|
| Rational Method:
‘ Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
‘ A = area, acres
Qg = 4.07 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.07 cfs (inflow)




1-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name:

1-10 Median Widening

Design Storm:

10 years

Catch Basin No.:

CB108

Station:

Sta 6357+35 1-10 WB

Design: DNJ
Check:
Date: 3/6/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,

Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.66 0.95 0.6
0.0
0.0
0.66 0.6
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc =11.4L 0.50 Kb0.528—0.31 i—0.38

where: T, =
L =
Ky =
mlogA+b
S =
I =
input: 1103.12

(equation 5.5)

the time of concentration, hours
Length of the flow path, miles
Representative watershed resistance coefficient

Watercourse slope, ft/mile
the average rainfall intensity, inches/hour

Upstream elevation, feet

1100.19 Downstream elevation, feet
= 383 feet
L = 0.0725 miles
S = 40.393  feet/mile
K, = 0.0411
where: A= 0.66 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
TC TC
10 3.80 6.70
15 3.74 6.75
30 3.72 6.76 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 2.39 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 2.39 cfs (inflow)




1-10 (Papago) Widening, Verrado Way to Sarival Avenue

Rational Method

Project Information:

Project Name:
Design Storm:

Catch Basin No.:

Station:

1-10 Median Widening

10

CB110

Sta 6360+17 1-10 WB

years

Design:
Check:
Date:

DNJ

3/6/08

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.69 0.95 0.7
0.0
0.0
0.69 0.7
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc = 11.4L 0.50 Kb04523—0.31i—0.38

(equation 5.5)

where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
| = the average rainfall intensity, inches/hour
input: 1103.23  Upstream elevation, feet
1100.14  Downstream elevation, feet
= 399 feet
= 0.0756 miles
S = 40.890 feet/mile
K, = 0.0410
where: A= 0.69 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
Te Tc
10 3.80 6.81
15 3.74 6.85
30 3.72 6.86 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
A = area, acres
Qg = 2.51 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 2.51 cfs (inflow)




I-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method |

Project Information:

Project Name: 1-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB112 Date: 3/4/08
Station: 6363+15 1-10 WB

Computations in accordance with the Flood Control District ©of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement » 1.09 0.95 1.0 |
0.0 |
0.0
1.09 1.0
Weighted C-Coefficient: 0.95 ;
\
Time of Concentration:
Tc = 11.4L%% K, 052 5031038 (equation 5.5) |
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

‘ input: 1103.43 Upstream elevation, feet
1100.3 Downstream elevation, feet

= 564.4 feet
= 0.1069 miles
S = 29.281 feet/mile
K, = 0.0398
where: A= 1.09 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
T T
10 3.80 8.84
15 3.74 8.89
30 3.72 8.91 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C’' coefficient
I = rainfall intensity
‘ A = area, acres
Qr = 3.92 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.92 cfs (inflow)




1-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: 1-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB114 Date: 3/4/08
Station: 6371+851-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o4 Areax C
(acres)
Pavement 0.95 0.95 0.9
0.0
0.0
0.95 0.9
Weighted C-Coefficient: 0.95

Time of Concentration:

Tc=11.4L%% K, 0525031038 (equation 5.5)

where: Te
L
Ky

S

|
’ input:

= the time of concentration, hours

= Length of the flow path, miles

= Representative watershed resistance coefficient
mlogA+b

= Watercourse slope, ft/mile

= the average rainfall intensity, inches/hour

1103.43  Upstream elevation, feet
1009.83 Downstream elevation, feet
L = 510.6 feet
= 0.0967 miles
= 967.897 feet/mile
Ky = 0.0401
where: A= 0.95 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected I Computed
Tc Tc
10 3.80 2.86
15 3.74 2.87
30 3.72 2.88 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
Qg = 3.42 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.42 cfs (inflow)




1-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: I-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB116 West Date: 3/4/08
Station: 6456+34.83 1-10 WB - West BT T

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.49 0.95 0.5
0.0
0.0
0.49 0.5
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, %2873 0% (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ | = the average rainfall intensity, inches/hour
input: 1060.36  Upstream elevation, feet

1058.87 Downstream elevation, feet
= 293.8 feet
= 0.0556 miles
= 26.777 feet/mile

Ky = 0.0420
where: A= 0.49 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
TC TC
10 3.80 6.74
15 3.74 6.78
30 3.72 6.79 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
. A = area, acres
Qg = 1.76 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 1.76 cfs (inflow)




I-10 (Papago) Widening, Verrado Way to Sarival Avenue
-~ Rational Method

Project Information:

Project Name: I-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

. Catch Basin No.: CB116 East Date: 3/4/08
Station: 6456+34.83 I-10 WB - East

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area f C Area x C
(acres)
Pavement 1.04 0.95 1.0
0.0
0.0
1.04 1.0
Weighted C-Coefficient: 0.95
Time of Concentration:
To'=11.4L.%% K, %92 031030 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
' | = the average rainfall intensity, inches/hour
input: 1063.36  Upstream elevation, feet
1058.87 Downstream elevation, feet
= 472.8 feet
= 0.0895 miles
S = 50.142 feet/mile
Ky = 0.0399
where: A= 1.04 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected Computed
Te Tc
10 3.80 6.86
15 3.74 6.90
30 3.72 6.91 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
. A = area, acres
Qg = 3.77 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 3.77 cfs (inflow)




I-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: I-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB118 Date: W
Station: 6459+54.45 1-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area (o Areax C
(acres)
Pavement 1.01 0.95 1.0
0.0
0.0
1.01 1.0
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc = 11.4L %% K, 0525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile

| = the average rainfall intensity, inches/hour

‘ input: 1065.92  Upstream elevation, feet

1059.84 Downstream elevation, feet
= 492.7 feet
= 0.0933 miles
= 65.156  feet/mile

Ky = 0.0400
where: A= 1.01 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected l Computed

Te Te

10 3.80 6.46

15 3.74 6.50

30 3.72 6.51 *Use 10 minutes

Rational Method:
Q = CiA (equation 3.1)
Where: = Peak flow, cfs

= weighted 'C' coefficient
rainfall intensity

' area, acres
Qg = 3.64 cfs

Qg = 0.00 cfs (upstream bypass flow)
Qr = 3.64 cfs (inflow)

> - 00




I-10"(Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: 1-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB120 Date: 3/4/08
Station: 6463+31.3 1-10 WB .

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.00 0.95 1.0
0.0
0.0
1.00 1.0
Weighted C-Coefficient: 0.95
| Time of Concentration:
| Tc = 11.4L°% [, 052 5031 j-0.38 (equation 5.5)
‘ where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
. | = the average rainfall intensity, inches/hour
input: 1069.58 Upstream elevation, feet

1063.25 Downstream elevation, feet
= 505.5 feet
= 0.0957 miles
= 66.118  feet/mile

Ky = 0.0400
where: A= 1.00 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
TC TC
10 3.80 6.52
15 3.74 6.56
30 3.72 6.57 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
' A = area, acres
Qg = 3.62 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 3.62 cfs (inflow)




I-10 (Papago) Widening, Verrado Way to Sarival Avenue =
Rational Method

Project Information:

Project Name: I-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB122 Date: 3/4/08
Station: 6467+151-10 WB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume I, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement -1.03 0.95 1.0
0.0
0.0
1.03 1.0
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, %52 5997038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
milogA+b
S = Watercourse slope, ft/mile
. | = the average rainfall intensity, inches/hour
input: 1078.2 Upstream elevation, feet
1066.78 Downstream elevation, feet
= 506 feet

= 0.0958 miles
=  119.165 feet/mile

Ky = 0.0399
where: A= 1.03 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected I Computed
T. Te
10 3.80 5.43
15 3.74 5.46
30 3.72 5.47 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
| = rainfall intensity
. A = area, acres
Qg = 3.711 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 3.7 cfs (inflow)




I-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: I-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB124 Date: 3/12/08
Station: 6477+77.67 1-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.98 0.95 0.9
0.0
0.0
0.98 0.9
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, %2031 038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
‘ I = the average rainfall intensity, inches/hour
input: 1066.01  Upstream elevation, feet
1062.65 Downstream elevation, feet
L = 415 feet
L = 0.0786 miles
S = 42.749  feet/mile
K, = 0.0400
where: A= 0.98 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected Computed
Tc Te
10 3.80 6.76
15 3.74 6.81
30 3.72 6.82 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
Qg = 3.55 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 3.55 cfs (inflow)




1-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: 1-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB126 Date: 3/12/08
Station: 6481+83 -10 EB SRR

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.11 0.95 1.1
0.0
0.0
111 1.1
Weighted C-Coefficient: 0.95
Time of Concentration:
Tc=11.4L%% K, 052 031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
mlogA+b
S = Watercourse slope, ft/mile
' | = the average rainfall intensity, inches/hour
input: 1066.04  Upstream elevation, feet

1056.9 Downstream elevation, feet

L = 518.3 feet
L = 0.0982 miles
S = 93.111 feet/mile
Ky = 0.0397
where: A= 1.1 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected | Computed
T. Te
10 3.80 5.91
15 3.74 5.95
30 3.72 5.96 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
QR = 4.01 cfs
Qg = 0.00 cfs (upstream bypass flow)
Qr = 4.01 cfs (inflow)




1-10 (Papago) Widening, Verrado Way to Sarival Avenue
Rational Method

Project Information:

Project Name: I-10 Median Widening Design: DNJ
Design Storm: 10 years Check:

‘ Catch Basin No.: CB128 Date: 3/12/08
Station: 6487+14 I-10 EB

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 1.44 0.95 14
0.0
0.0
1.44 1.4
Weighted C-Coefficient: 0.95
Time of Concentration:
\
\
Tc=11.4L°%% K, 0525031038 (equation 5.5)
where: T. = the time of concentration, hours
L = Length of the flow path, miles
K, = Representative watershed resistance coefficient
milogA+b
S = Watercourse slope, ft/mile
’ | = the average rainfall intensity, inches/hour
input: 1060.29 Upstream elevation, feet

1047.52 Downstream elevation, feet
= 644 feet
= 0.1220 miles
= 104.698 feet/mile

K, =  0.0390
where: A= 1.44 acres
m = -0.00625 (Table 5.1)
b = 0.04 (Table 5.1)
Computations:
2-year: Selected Computed
Te T
10 3.80 6.30
15 3.74 6.33
30 3.72 6.35 *Use 10 minutes
Rational Method:
Q = CiA (equation 3.1)
Where: Q = Peak flow, cfs
C = weighted 'C' coefficient
I = rainfall intensity
. A = area, acres
Qg = 5.20 cfs
Qg = 0.00 cfs (upstream bypass flow)

Qr = 5.20 cfs (inflow)




Catch Basin Analyses




Worksheet for Slotted Drain Inlet On Grade - CB128 Sta 6487+14 1-10 E )

Project Description
Solve For Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Slot Length

Local Depression

Local Depression Width
Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor

Total Interception Length

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

4/4/2008 3:06:26 PM

5.20
0.01516
2.50
0.02
0.02
0.014
33.50
1.00
2.50

100.00
5.20
0.00

11.77
0.24
1.38
0.00
0.08
3.75

0.03570
1.03
32.64

ft*/s
f/ft
ft

f/ft
fuft

in
ft

%
ft*/s
ft*/s

ft/s
ft/ft

FlowMaster [08.01.058.00]
Page 1 of 1




Worksheet for Slotted Drain Inlet On Grade - CB100 Sta 6342+26 1-10 \W©

‘ Project Description

Solve For Efficiency
Input Data
Discharge 3.06 ft¥/s
Slope 0.00035 fi/ft
Gutter Width 250 ft
Gutter Cross Slope . 0.03 fuft
Road Cross Slope 0.03 fuft
Roughness Coefficient 0.014
SlotgLength 1005 § €«—— 19 ‘ ILoTT EO Pan)
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Efficiency 100.00 %
Intercepted Flow 3.06 ft¥s
Bypass Flow 0.00 ft¥s
Spread 15.50 ft -
Depth 0.45 ft
Flow Area 3.48 ft?
' Gutter Depression 0.00
Total Depression 0.08
Velocity 0.88 ft/s
Equivalent Cross Slope 0.04148 fi/ft
Length Factor 1.30
Total Interception Length 771 f

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
‘ 4/4/2008 3:02:44 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Slot Length

Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

. 4/4/2008 3:03:25 PM

Slotted Drain Inlet On Grade - CB102 Sta 6346+00 I-10 W

Efficiency

3.20
0.00035
2.50
0.03
0.03
0.014
10.05
1.00
2.50

100.00
3.20
0.00

15.76
0.46
3.60
0.00
0.08
0.89

0.04130
1.28
7.88

ft¥/s
fuft

ft/ft
fuft

%
ft3/s
ft¥/s

ftZ

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

TI—'ED DQN'\J

FlowMaster [08.01.058.00]

Page 1 of 1



Worksheet for Slotted Drain Inlet On Grade - CB104 Sta 6349+80 1-10 Wb

‘ Project Description

Solve For Efficiency
Input Data
Discharge 275 ft3/s
Slope 0.00035 ft/ft
Gutter Width 250 ft
Gutter Cross Slope 0.03 fuft
Road Cross Slope 0.03 fi/ft
Roughness Coefficient 0.014
Slot Length 1005 fa—|S"' S LOTTED oean
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Efficiency 100.00 %
Intercepted Flow 275 ft¥s
Bypass Flow 0.00 ft¥/s
Spread 14.89 ft
Depth 043 ft
Flow Area 322 ft?
. Gutter Depression 0.00 ft
Total Depression 0.08 ft
Velocity 0.86 ft/s
Equivalent Cross Slope 0.04191  ft/ft
Length Factor 1.37
Total Interception Length 7.32 ft
Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

‘ 4/4/2008 3:03:48 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Slotted Drain Inlet On Grade - CB106 Sta 6353+12 1-10 Wb

‘ Project Description

Solve For Efficiency

Input Data

Discharge 4.07 ft¥/s

Slope 0.00035 fy/ft

Gutter Width 250 ft

Gutter Cross Slope 0.03 ft/ft

Road Cross Slope 0.03 fi/ft

Roughness Coefficient 0.014

Slotgl_ength 1005 f «— 15" SLOTTED DQA“J

Local Depression 1.00 in

Local Depression Width 250 ft

Results

Efficiency 100.00 %

Intercepted Flow 4.07 ft¥s

Bypass Flow 0.00 ft¥s ‘

Spread 17.25 ft |

Depth 0.50 ft

Flow Area 432 ft? i
‘ Gutter Depression 0.00 ft |

Total Depression 0.08 ft |

Velocity 0.94 ft/s

Equivalent Cross Slope 0.04038 ft/ft

Length Factor 1.14

Total Interception Length 8.83 ft

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
4/4/2008 3:04:04 PM




Worksheet for Slotted Drain Inlet On Grade - CB108 Sta 6357+35 1-10 w®

‘ Project Description

Solve For Efficiency
Input Data
Discharge 239 ft¥s
Slope 0.00035 fu/ft
Gutter Width 250 ft
Gutter Cross Slope 0.03 ft/ft
Road Cross Slope 0.03 fuft
Roughness Coefficient 0.014
Slot Length 670 ff «— O SLoOTTED Dean
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Efficiency 99.90 %
Intercepted Flow 2.39 ft¥s
Bypass Flow 0.00 ft¥s
Spread 1413 ft
Depth 0.41 ft
Flow Area 289 ft?
‘ Gutter Depression 0.00 ft
Total Depression 0.08 ft
Velocity 0.83 ft/s
Equivalent Cross Slope 0.04250 ft/ft
Length Factor 0.98
Total Interception Length 6.85 ft

4/4/2008 3:04:15 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1

‘ Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]




Worksheet for Slotted Drain Inlet On Grade - CB110 Sta 6360+17 1-10 W
. Project Description

Solve For Efficiency
Input Data
Discharge 251 ft¥s
Slope 0.00035 ft/ft
Gutter Width 250 ft
Gutter Cross Slope . 0.03 ft/ft
Road Cross Slope 0.03 fuft
Roughness Coefficient 0.014
Slot Length 1005 ge— 15" SLOTTED OeaiN
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Efficiency 100.00 %
Intercepted Flow 251 ft¥s
Bypass Flow 0.00 ft¥s
Spread 1439 ft
Depth 042 ft
Flow Area 3.00 ft?
‘ Gutter Depression 0.00 ft
Total Depression 0.08 ft
Velocity : 0.84 ft/s
Equivalent Cross Slope 0.04229 ft/ft
Length Factor 1.43
Total Interception Length 7.01 ft

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
‘ 4/4/2008 3:04:28 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Slotted Drain Inlet On Grade - CB112 Sta 6363+15 I-10 w9

. Project Description

Solve For Efficiency
Input Data
Discharge 3.92 ft¥s
Slope 0.00035 ft/ft
Gutter Width 250 ft
Gutter Cross Slope 0.03 fuft
Road Cross Slope 0.03 fuft
Roughness Coefficient 0.014
Slot Length 1005 fre—— 16" Quotreo D ean]
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Efficiency 100.00 %
Intercepted Flow 3.92 ft¥s
Bypass Flow 0.00 ft¥/s
Spread 17.01 ft
Depth 0.49 ft
Flow Area 420 ft?
. Gutter Depression 0.00
Total Depression 0.08
Velocity 0.93 fts
Equivalent Cross Slope 0.04052 fuft
Length Factor 1.16
Total Interception Length 8.68 ft

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
4/4/2008 3:04:41 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Slotted Drain Inlet On Grade - CB114 Sta 6371+85 I-10 W/ B

. Project Description

Solve For Efficiency
Input Data
Discharge 342 ft¥s
Slope 0.00027 fuft
Gutter Width 250 ft
Gutter Cross Slope 0.03 ft/ft
Road Cross Slope 0.03 fi/ft
Roughness Coefficient 0.014
Slot Length 1005 f «— 15 * SLoTre0 DQA‘\\
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Efficiency 100.00 %
Intercepted Flow 3.42 ft¥s
Bypass Flow 0.00 ft¥/s
Spread 16.97 ft
Depth 049 ft
Flow Area 417 ft?
‘ Gutter Depression 0.00
Total Depression 0.08
Velocity 0.82 ft/s
Equivalent Cross Slope 0.04054 ft/ft
Length Factor 1.33
Total Interception Length 7.58 ft

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
4/4/2008 3:04:53 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Slotted Drain Inlet In Sag - CB116 Sta 6456+34.83 1-10 WB(EAST)

‘ Project Description

Solve For Spread
Input Data
Discharge 3.77 ftds
Gutter Width 250 ft
Gutter Cross Slope 0.02 fuft
Road Cross Slope 0.02 fuft
Slot Width 0.15 ft Q&\'\)
[} < O
Slot Length 10060 Py " SLGTTE
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Spread 8.76 ft
Depth 0.20 ft
Gutter Depression 0.00 ft
Total Depression 0.08 ft
Open Slot Area 1.45 ft?
Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

‘ 4/4/2008 3:05:04 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Slotted Drain Inlet In Sag - CB116 Sta 6456+34.83 1-10 W& (W] EST.

‘ Project Description

Solve For Spread

Input Data

Discharge 1.77  ft3/s
Gutter Width 250 ft
Gutter Cross Slope 0.02 fuft
Road Cross Slope 0.02 fuft
Slot Width 0.15 1t
Slot Length 500 ff4— Q' SLOTTED O2auN
Local Depression 1.00 in
Local Depression Width 250 ft
Results

Spread 8.25 ft
Depth 0.19 ft
Gutter Depression 0.00 ft
Total Depression 0.08 ft
Open Slot Area 0.73 ft?

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
. 4/4/2008 3:05:14 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Slotted Drain Inlet On Grade - CB118 Sta 6459+54.45 |- 10 Wb

‘ Project Description

Solve For Efficiency

Input Data

Discharge 3.64 ft¥s

Slope 0.00600 ft/ft

Gutter Width 250 ft

. Gutter Cross Slope 0.02 fuft

Road Cross Slope 0.02 fyft

Roughness Coefficient 0.014 \IJ

Slot Length 2010 f4—— 39 SLoTTEC e

Local Depression 1.00 in

Local Depression Width 250 ft

Results

Efficiency 100.00 %

Intercepted Flow 3.64 ft¥s

Bypass Flow 0.00 ft¥/s

Spread 1122 ft

Depth 0.26 ft

Flow Area 145 ft?
‘ Gutter Depression 0.00

Total Depression 0.08

Velocity 251 ft/s

Equivalent Cross Slope 0.03931 fu/ft

Length Factor 1.00

Total Interception Length 20.09 ft

4/4/2008 3:05:27 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1

‘ Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]




Worksheet for Slotted Drain Inlet On Grade - CB120 Sta 6463+31.30 I-\O Wb

‘ Project Description

Solve For Efficiency
Input Data
Discharge 3.62 ft¥s
Slope 0.01040 fuft
Gutter Width 250 ft
Gutter Cross Slope . 0.02 fuft
Road Cross Slope 0.02 fi/ft
Roughness Coefficient 0.014 enl
3¢ SLOTTEO O d
Slot Length 23.45 ft 44—
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Efficiency 100.00 %
Intercepted Flow 3.62 ft¥s
Bypass Flow 0.00 ft¥/s
Spread 10.10 ft
Depth 0.23 ft
Flow Area 117 ft?
. Gutter Depression 0.00 ft
Total Depression 0.08 ft
Velocity 3.08 ft/s
Equivalent Cross Slope 0.04071 fuft
Length Factor 1.01
Total Interception Length 23.14 ft
Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

' 4/4/2008 3:05:44 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Slotted Drain Inlet On Grade - CB122 Sta 6467+15 I-10 W&

‘ Project Description:

Solve For Efficiency
Input Data
Discharge 371 ft¥s
Slope 0.00649 fyft
Gutter Width 250 ft
Gutter Cross Slope 0.02 fuft
Road Cross Slope 0.02 fyft
Roughness Coefficient 0.014
Slot Length 2040 § &e— IO SLoTrED DEA"J
Local Depression 1.00 in
Local Depression Width 250 ft
Results
Efficiency 99.83 %
Intercepted Flow 3.70 ft¥s
Bypass Flow 0.01 ft¥/s
Spread 11.14 ft
Depth 0.26 ft
Flow Area 143 ft?
‘ Gutter Depression 0.00 ft
Total Depression . 0.08 ft
Velocity 260 ft/s
Equivalent Cross Slope 0.03941 ft/ft
Length Factor 0.97
Total Interception Length 20.70 ft

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
. 4/4/2008 3:05:54 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Worksheet for Slotted Drain Inlet On Grade - CB124 Sta 6477+77.67 I-10 €S

Project Description
Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Slot Length

Local Depression

Local Depression Width
Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Equivalent Cross Slope
Length Factor .

Total Interception Length

4/4/2008 3:06:05 PM

Efficiency

3.55 ft¥s
0.01100 fuft
250 ft
0.03 fuft
0.03 fuft
0.014
20.10
1.00 in
250 ft

99.90 %
3.55 ft¥s
0.00 ft¥s
8.41 ft
0.25 ft
1.06 ft?
0.00
0.08
3.35 ft/s

0.05033 ft/ft
0.98
20.55 ft

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

fa— 30" SWoTT ED Oram

FlowMaster [08.01.058.00]

Page 1 of 1




Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Slot Length

Local Depression

Local Depression Width

Results

Efficiency
Intercepted Flow
Bypass Flow
Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity
Equivalent Cross Slope
Length Factor

Total Interception Length

. 4/4/2008 3:06:17 PM

Efficiency

4.01
0.01740
2.50
0.03
0.03
0.014
26.80
1.00
2.50

100.00
4.01
0.00
8.07
0.24
0.98
0.00
0.08
4.10

0.05092
1.09
24.65

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft*/s
fuft
ft

f/ft
f/ft

W40 sLoTreo Deaw

in
ft

%
ft*/s
ft¥/s

Page

1 of

Worksheet for Slotted Drain Inlet On Grade - CB126 Sta 6481+83 I-10 E®

FlowMaster [08.01.058.00]

1







APPENDIX F

MEDIAN CATCH BASINS AND DITCH HYDROLOGIC AND
HYDRAULIC COMPUTATIONS




Time of Concentration
&
Rational Method Computations




1-10 (Papago) Widening, Verrado Way to Sarival Avenue
Median Catch Basin Rational Method

Project Information:

Project Name: 1-10 Widening Design: DNJ
Design Storm: 10 years Check:

‘ Existing Catch Basin No.: E244 Date: 3/24/08
Station: 1-10 MED Sta 6537+86.83

Computations in accordance with the Flood Control District of Maricopa County, Drainage Design Manual,
Volume |, Hydrology, 1991.

Weighted C-Coefficient:

Land Use Area C Areax C
(acres)
Pavement 0.32 0.95 0.3
Median 1.14 0.7 0.8
0.0
1.46 1.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>