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IMPORTANT: PLEASE READ

US 60/SR202L TI, Phase II

Portions of this project's Final Drainage Report (dated February 2005) have been
superseded by revised calculations submitted by Bailang Gary Sun of Parsons
Brinckerhoff (PB) on May 2, 2005. The revised calculations were sealed by JeffB. Blau,
PE ofPB on 4/28/05 and, are, therefore, referred to as the "4/28/05 Revisions".

Brief History

The February 2005 Final Drainage Report was submitted to the District for review on
March 2,2005. On March 16,2005, the District responded with 3 comments (see memo
from Catherine W. Regester to Shelby Brown, dated March 16,2005). On May 2,2005,
PB submitted a response to those comments along with revised and additional
calculations.

All revised and additional calculations have been inserted into this Final Drainage
Report with "4/28/05 Revisions" noted on each sheet (except for the revised HEC-RAS
report (.rpt) files where the notation only appears on the first page of the revised print
out). The superseded data in the February 2005 Final Drainage Report has been stamped
"SUPERSEDED" but has been left in the report.

A CD containing the revised HEC-l and HEC-RAS files was also submitted by PB on
May 2, 2005. This CD is titled SRT Phase IL Final Drainage Report and is dated May
02,2005. A hard copy print-out of the revised HEC-l model was not provided by PB.
Therefore, the reader should see the CD for the final HEC-l model used in this design.

A copy of the PB May 2,2005 transmittal follows this sheet as does the 4/28/05 response
memo to the District's review comments of May 16,2005. A separate notebook
containing only the "4/28/05 Revisions" has also been prepared and is filed in the
Engineering Division Library under the name US 60/ SR 202L TI - Phase II, Final
Drainage Report, 4/28/05 Revisions.

Prepared by: Catherine W. Regester, FCDMC
June 8, 2005
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Parsons Brinckerhoff
1501 W. Fountainhead Parkway, #400
Tempe,Arizona 85282
(480) 966-8295
Fax: 480-966-9234
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May 02,2005 11194P
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2 4/28/05 Responses to FCDMC's Comments Dated March 16, 2005

1 5/02/05 Compact Disc of Final HEC-1 and HEC-RAS Files (April 2005)
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THESE ARE TRANSMITTED as checked below:

o Submit Specified Item

o Submit _ copies for distribution

o Return _ corrected prints

o _
o PRINTS RETURNED AFTER LOAN TO US

o No Exception Taken

o Make Corrections Noted

o Revise and Resubmit

o For Approval

X For Your Use
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o For Review & Comment 0 Rejected
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To:

From:

Date:

Subject:

Memorandum

177 North Church Avenue, Suite 500
Tucson, Arizona 85701

520-882-6424
Fax: 520-882-8830

Catherine W. Regester, Flood Control District of Maricopa County

Jeff Blau, Parsons Brinckerhoff

April 28, 2005

Response to Review Comments dated March 16, 2005 on the Loop 202/US 60
TI, Phase II - Final Plans and Drainage Report

•

•

Thank-you for your review comments. Following are our responses that address your
comments.

1, All of the HEC-RAS models Lateral Weir Rating Curve, Southern Ave System and Hawes
Road Channel, have been revised to reflect the channel and culvert revisions that are in
the Final Plans. The revisions resulted in slight changes to the lateral weir rating. The
revised lateral weir rating was incorporated into the final HEC-1 model. The revised
lateral weir rating resulted in a slight increase in the proposed conditions 100-year peak
flows above what was presented in the Final Drainage Report, in the Hawes Channel
(increase from 385 to 389 cfs), in the concrete channel along the north side of US 60
(increase from 652 to 654 cfs) and in the Sossoman Channel at the US 60 culvert (1,350
to 1,356 cfs). Table 2 - Summary of 100-Year Peak Flows from the Final Drainage
Report has been updated and is included below. Also included in this submittal are the
updated digital files of the HEC-RAS models as well as hard copy print outs of the
updated HEC-RAS output.

2. The watershed boundary map/HEC-1 schematic that was submitted with the Draft Fina',
Drainage Report at the 60% plan stage has not changed and is valid for the Final HEC
1 model. A digital copy of the watershed boundary map/HEC-1 schematic as well as of
the updated final HEC-1 model and output (NE200255.dat and NE200255.out) have
been included with this submittal.

3. We went to the project site and measured the geometry of the Hawes Channel at the
driveway crossing, and computed the normal flow depth using the computer program
Flowmaster (v6.1). The slope of the channel at the crossing was determined from the
project topography. The flow depth was computed for the 0 in the Hawes Channel
(221 cfs) at the time of the 0100 at the lateral weir in the Southern Avenue System, as
well as for the 0100 in the Hawes Channel (389 cfs). The Flowmaster output shows a
flow depth of 2.34 feet and 3.19 feet for 221 cfs and 389 cfs respectively. The driveway
low chord is 3.33 feet above the channel bottom. This shows that the driveway will not
impact the hydraulics of the basin outfall system design. The Flowmaster output is
included with this submittal.

Over a Century of
Engineering Excellence
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If you should have any questions please contact me at 520-838-3412.

Table 2 - Summary of 100-Year Peak Flows

(Taken from the Final Drainage Report Report dated 2/18/05 and

updated with the results of the updated HEC-1 Model NE200255.dat)

Baseline Proposed
Concentration Location Conditions Conditions

Point (cfs) (cfs)

Southern Avenue and Hawes Road
C31B - Structure at Northwest Corner 1,790 1,148

Southern Avenue box culvert system
D31W - west of Hawes Road 1,058 939

Hawes Road Channel south of Southern
D31S Avenue 732 208

Hawes Road Channel south of confluence
C31S with Southern Avenue system 752 389

Existing concrete channel along north side of
C38C US 60, just downstream of confluence with 1,503 654

Hawes Channel
Existing concrete channel along north side of

38T39 US 60, just upstream of confluence with· 633 654
Sossoman Channel
Sossaman Channel at US 60 culvert crossing

sass 1,764 1,356

L: 11194\Phase2\Word\Response to Mar '05 Comments from FCDMC.doc
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Flood Control District
of Maricopa County
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INTEROFFICE MEMORANDUM

Date:

To:

From:

Subject:

March 16, 2005

Shelby Brown, Permits Branch

Catherine W. Regester, Engineering Division, Hydrology/Hydraulics Branch

Loop 202/60, Phase II - Final Plans and Drainage Report
Permit~o.2004P038

•

•

I have reviewed the subject plans and report and have the following comments:

1. The HEC-RAS model for the Southern Ave System has been revised since the 95% submittal.
The channel invert elevations have been revised (lowered) at several cross sections. Most
notably, the invert was lowered by 0.48 ft at cross section 1170. This same section is present
in both the Hawes Rnad Channel and the Lateral Weir Rating Curoe HEC-RAS models.
However, per the summary print-outs in the report, there has been no change to the invert
elevations in these two models; and, the downstream cross sections in these models show
higher invert elevations than the revised elevation at section 1170. The consultant should
provide an explanation for the disparity between the models and make any necessary
changes to the models and/or design drawings. A digital copy of the final HEC-RAS
models should be submitted (on diskette or CD), for inclusion in the final report. A revised
hard copy print-out of any modified HEC-RAS models should also be submitted.

2. A watershed boundary map/HEC-1 schematic and digital copy of the HEC-1 model (on
diskette or CD) should be submitted for inclusion in the final report as documentation for
the final hydrology.

3. My September 28, 2004 comments noted the presence of an existing driveway crossing the
Hawes Road Channel downstream of the location where the submitted HEC-RAS models
begin. It appears that this driveway may be restricting the flows in the channel. The
consultant may want to verify that this driveway is not impacting the hydraulics of their
basin outfall system' design.

If you have any questions, please feel free to call me at (602) 506-4001.

cc: Bing Zhao
Felicia Terry
Afshin Ahouraiyan
Warren Rosebraugh

2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601
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US 60/SR 202L System Traffic Interchange - Phase II
Final Drainage Report

1 INTRODUCTION

1.1 PROJECT LOCATION

The US 60/SR 202L System Traffic Interchange, also called the SuperRedTan TI (SRT
TI), is a freeway-to-freeway, fully directional facility located in the eastern part of the
City of Mesa, Maricopa County, Arizona. The project limits along US60 are Sossaman
Road to the west and Ellsworth Road to the east, while Southern Road to the north and
Baseline Road to the south are the limits along the SR 202L alignment. A project
location map is shown in Figure 1-1.

1.2 PROJECT DESCRIPTION

The proposed US 60/SR 202L System Traffic Interchange is a part of the Maricopa
Association of Governments (MAG) Regional Freeway System and will connect the
202L to the Superstition Freeway (US60) in the eastern portion of the Phoenix
metropolitan area. The completed 202L freeway will serve the cities of Phoenix (COP),
Tempe (COT), Chandler (COC), and Mesa (COM), the Town of Gilbert, the Gila River
Indian Community (GRIC), the Salt River Pima-Maricopa Indian Community
(SRPMIC), and unincorporated portions of Maricopa County.

This element of the Regional Freeway System will be a four-level freeway-to-freeway
system interchange with directional ramp connections between the 202L and US60.
US60 will be the first level of the TI. Existing US60 will be widened for a sufficient
distance to accommodate the additional entrance and exit ramp lanes as required to
support the new interchange. In the vicinity of the 202L, US60 will be reconstructed to
provide a widened median for a future High Occupancy Vehicle (HOV) lane in each
direction and a possible future HOV directional ramp connection between US60 (east of
202L) and the 202L (south of US60).

The 202L will be the second level of the TI. The 202L freeway mainline will consist of
six basic through lanes, three in each direction of travel, separated by an open median.
Additional lanes will be provided to accommodate the entrance and exit ramp lanes as
required to support the interchange. The open median is designed to allow the addition of
a future HOV lane in each direction of travel and a possible future HOV directional ramp
as previously described.

The third level of the TI will consist of directional Ramps W-S and E-N. The possible
future HOV directional ramp will also be included with the third level of the interchange.
The fourth level consists of directional Ramps N-W and S-E.

The existing Power Road TI eastern ramps will be realigned to match the widened US60
roadway.
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US 60/SR 202L System Traffic Interchange - Phase II
Final Drainage Report

The existing Sossaman Road Traffic Interchange (TI) will be reconstructed as a half
diamond interchange, with ramp connections to US60 to and from the west. The existing
western ramps will be realigned to match the widened US60 roadway. The existing
eastern ramps will be removed. The crossroad median will be reconfigured to provide
dual left-turn lanes for the northbound to westbound traffic movement. The existing
Sossaman Road TI Underpass will remain and retaining walls will be constructed at each
bridge abutment to accommodate the widened US60 roadway.

The Ellsworth Road TI western ramps will be reconstructed to provide braided ramp
connections to US60. The eastern ramps will be realigned to match the widened US60
roadway. The existing Ellsworth Road TI Underpass will remain and retaining walls will
be constructed at each bridge abutment to accommodate the widened US60 roadway.

The existing Crismon Road TI western ramps will be realigned to match the widened
US60 roadway.

The Baseline Road Overpasses and crossroad improvements will be constructed with the
Santan Freeway, Elliot Road to Baseline Road project. The Southern Avenue Overpasses
will be constructed with the US 60/SR 202L TI project and will serve as the northern
project limit. The 202L Overpasses, the Ellsworth Road Ramp A over Ramp W-S
structure, the four major directional ramp structures and the Ramp N-E over Ellsworth
Road Ramp B structure are also included with this project. Retaining walls and sound
walls are required at numerous locations within the project limits.

The US 60/SR 202L II Phase I embankments eliminate a number of existing US60
drainage detention basins located adjacent to the channel north of US60. The lost storage
volume is replaced with a number of new detention basins located within the new ADOT
right-of-way. Off-site drainage will be directed to this existing drainage channel and the
proposed detention basins. On-site drainage along US60 utilizes the existing storm drain
trunk line. New catch basins and storm drain laterals are provided to collect and convey
the US60 on-site drainage flows to the existing trunk lines. South of US60, the on-site
and off-site drainage flows are collected and conveyed to discharge into a proposed
off-site drainage channel located adjacent to the eastern 202L right-of-way.

The interchange, as currently programmed, will be built through at least two construction
packages. The first construction package is the US 60/SR 202L System Traffic
Interchange, Phase I. Phase I includes the permanent US60 roadway improvements
between Sossaman Road and Ellsworth Road, the directional ramp connections E-S and
N-W between the 202L and the US60, and the northbound and southbound 202L
structures over US60. Phase I of the US 60/SR 202L II, as currently programmed, is
scheduled to be completed and open to traffic in December 2005.

Phase II of this project will interconnect the northern and eastern quadrants of the US
60/SR 202L TI. Phase II of the US 60/SR 202L TI, as currently programmed, is
scheduled to be completed and open to traffic in September 2007.

3
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US 60/SR 202L System Traffic Interchange - Phase II
Final Drainage Report

1.3 PURPOSE OF DRAINAGE REPORT

This report addresses the drainage facilities included in Phase 2 of the project. This
report documents the procedures, methodologies, criteria, and computations utilized in
the hydrologic and hydraulic analyses and design of the proposed off-site and on-site
drainage facilities for the project. Supporting tables, calculation sheets and drawings are

included in the Appendices of this report.

4
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2.1 HYDROLOGY

US 60/SR 202L System Traffic Interchange - Phase II
Final Drainage Report
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The analysis of the existing off-site drainage characteristics and the development of the
proposed hydrologic model were completed by the ADOT General Consultant as part of
the Stage II design of the project. Chapter 2.0-0ffsite Hydrology of the "202LIUS 60
Traffic Interchange, Phase H Initial Drainage Report" developed by DMJM+Harris and
dated August 2002, documents the project off-site hydrology and is included in this
report in Appendix A.

2.2 DESCRIPTION OF NEW IMPROVEMENTS

The downstream end of the Red Mountain Freeway's off-site drainage system is a
detention basin in the northeast corner of the intersection with Southern Avenue. This
Southern Avenue Detention Basin and the conduits that carry the discharge from the
basin to the Phase I constructed NW-1 Detention Basin and to the existing Hawes Road
Channel, are the main elements of the Phase II offsite drainage construction. The new
improvements that are a part of the Phase I construction were documented in the Phase I
Final Drainage Report dated April 2003. The new improvements that are a part of the
Phase II construction are described below:

• The proposed Southern Avenue Detention Basin will have a proposed 10' X 6'
RCBC under Southern Avenue to carry the 100-year discharge from the basin,
and a proposed emergency spillway to allow for the controlled discharge of the
100-year peak flow out of the basin into Southern Avenue should the culvert
become blocked.

• The discharge from the Southern Avenue Detention Basin box culvert outlet will
be carried in a proposed channel along the south side of Southern Avenue
(Southern Avenue Channel) to Hawes Road, where a proposed 10' X 4' RCBC
will carry the 100-year peak flow under Hawes Road into the existing Hawes
Road Channel. The proposed Southern Avenue Channel will have a 237' long
lateral spillway located along its south bank to allow for a portion of the peak
flows to enter the Phase I constructed NW-1 Detention Basin.

• Two barrels of the existing 3 - 8' X 4' RCBC under Southern Avenue at the
Hawes Road intersection will be blocked off to reduce the proposed conditions
discharges through the culvert.

• The Phase I trapezoidal open channel emergency spillway for Detention Basin
NE-1 will be replaced with a 10' X 6' RCBC emergency spillway to allow for the
Phase II construction of Ramp W-N.

5
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2.3 MODIFICATIONS TO THE STAGE II CONCEPT

The final design of the off-site drainage facilities follows the Stage II concept. Figure
2-1 shows the elements of the off-site system included in the Phase II construction. The
only modification to the Stage II design is that the proposed blockage to the existing 3 
8' X 4' RCBC under Southern Avenue at the Hawes Road intersection is designed to
reduce the discharge through the culvert by 2/3 at the 100-year peak flow level, rather
than by 3/4 as was recommended in the Stage II design.

As recommended in the Phase II Stage II drainage report, a culvert analysis was
performed on the box culvert outlet for the Southern Avenue Detention Basin to see if the
10' X 6' size could be reduced by the use of an improved inlet. The analysis showed that
for the final basin geometry, the culvert cannot be reduced in size without it resulting in
the basin overtopping during a 100-year storm event. The HY-8 culvert analysis is
located in Appendix A.

2.4 MODIFICATIONS TO THE STAGE II HEC-l AND HEC·RAS MODELS

The HEC-1 model from the Phase II Stage II drainage report (NE200235.dat) was
updated by DMJM+Harris in August 2003 (NE2002US.dat), and again in December
2003 (NE202USR.dat), to reflect their refinements to the Red Mountain Freeway Design.
In conjunction with discussions with the Flood Control District of Maricopa County
(FCDMC), PB further refined the model to represent future conditions land use for Sub
basin 31B. PB also revised the model using the following: the updated Phase I detention
basin storage volumes; the revisions to the NW-1 and NW-2 Detention Basin outlet
structures from the Phase 1 final plans; the updated Southern Avenue Detention Basin
storage volumes that are based on the final Phase II basin configuration; the updated weir
rating for the lateral weir located along the Southern Avenue Channel; the updated
diversion rating for the box culvert system at Southern Avenue and Hawes Road to
simulate blockage of 2 barrels of the existing 3 barrel box culvert under Southern
Avenue. The output from the final updated HEC-l model for the Phase II design
(NE200250.dat) is included in Appendix A.

The HEC-RAS models from the Phase II Stage II drainage report were updated. The
lateral weir rating analysis was updated (LWR.prj) to reflect the final weir geometry, and
to use the updated coincidental peak flows (from the updated HEC-1 model) in the
Hawes Road Channel and Southern Avenue Channel (just upstream of the proposed
lateral weir). The results from the updated lateral weir rating analysis were used to
further update the final HEC-1 model. The results from the final HEC-l model
(NE200250.dat) were then used in the final HEC-RAS models to analyze the channel
hydraulics. The final HEC-RAS results show that the proposed Southern Avenue
Channel (WSPIOOSC.prj) has sufficient capacity to handle the IOO-year peak flow and
maintain the required freeboard. The existing Hawes Road Channel (WSPIOOHC.prj)

6



•
US 60/SR 202L System Traffic Interchange - Phase 11

Final Drainage Report

has sufficient capacity to handle the proposed conditions 100-year peak flow of 208 cfs
and maintain a freeboard of 0.80 ft. This is 0.20 ft. lower than the desired freeboard,
however the proposed conditions 100-year peak flow for the Hawes Road Channel is 524
cfs less than the baseline conditions 100-year peak flow of 732 cfs. The outputs from the
updated HEC-RAS models for the Phase II design are included in Appendix A.

Table 2-1 presents data for the Southern Avenue Detention Basin. Table 2-2 presents the
100-year peak flows at the locations of interest.

Table 2-1: DETENTION BASIN DATA

100-yr
QlOO In QIOO Out Design Storage

Basin (cfs) (cfs) 100-yr Volume
WSEL (ac-ft)

Southern 1,775 712 1,453.4 66.0
Avenue

Proposed
Conditions

(cfs)

Baseline
Conditions

(cfs)
Location

SUMMARY OF 100-YEAR PEAK FLOWS

Concentration
Point

Table 2-2:

•
C31B

Southern Avenue and Hawes Road
- Structure at Northwest Comer 1,790 1,148

D31W
Southern Avenue box culvert system
- west of Hawes Road 1,058 939

D31S
Hawes Road Channel south of Southern
Avenue 732 208

C31S
Hawes Road Channel south of confluence
with Southern Avenue system 752 385

C38C
Existing concrete channel along north side
of US60, just downstream of confluence
with Hawes Channel

1,503 652

Sossaman Channel at US60 culvert
crossing

Existing concrete channel along north side
of US60, just upstream of confluence with
Sossaman Channel

•
38T39

sass

7 s~

633

1,764

652

1,350
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If you should have any questions please contact me at 520-838-3412.

Table 2 - Summary of 100-Year Peak Flows

(Taken from the Final Drainage Report Report dated 2/18/05 and

updated with the results of the updated HEC-1 Model NE200255.dat)

Baseline Proposed
Concentration Location Conditions Conditions

Point (cfs) (cfs)

Southern Avenue and Hawes Road
C31B - Structure at Northwest Corner 1,790 1,148

Southern Avenue box culvert system
D31W - west of Hawes Road 1,058 939

Hawes Road Channel south of Southern
D31S Avenue 732 208

Hawes Road Channel south of confluence
C31S with Southern Avenue system 752 389

Existing concrete channel along north side of
C38C US 60, just downstream of confluence with 1,503 654

Hawes Channel
Existing concrete channel along north side of

38T39 US 60, just upstream of confluence with· 633 654
Sossoman Channel
Sossoman Channel at US 60 culvert crossing

sass 1,764 1,356

l:11194\Phase2\Word\Response to Mar '05 Comments from FCDMC.doc
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3.1 GENERAL DISCUSSION

3.1.1 Roadway Design Conditions and Impact to On-Site Drainage

The following items identify roadway design features specific to Phase II and describes
their impact on the design of the proposed on-site drainage systems:

• The proposed on-site drainage systems for Phase II of the 202LlUS 60 TI are
continuations of the on-site and off-site drainage systems implemented in Phase 1.

• The addition of outside lanes (eastbound and westbound) for the segments of
US60 from Power Road east to Sossaman Road and from Ellsworth Road east to
Crismon Road, while retaining the existing roadway pavement section, will
prohibit new lateral crossings of US60. Consequently, this restriction will require
integrating the existing laterals into the design of the Phase II on-site drainage
systems.

• The Phase IT widening of US60 will require realigning and reconstructing the
service ramps at Power Road, Sossaman Road, Ellsworth Road and Crismon
Road. As a result, new drainage systems to service these ramps will be required.

• The future HOV lanes in the median of the 202L freeway from Southern Avenue
south to US60 will require that the design of the on-site drainage systems be
compatible for both Phase II and the future HOV lanes. As a result, the laterals
will be designed with sufficient flexibility to allow partial reconstruction to
remove the infield catch basins and construct roadway catch basins when the
HOV lanes are constructed. The collection and conveyance systems for this
segment of the 202L have been positioned and sized to accommodate future
runoff.

• Portions of the directional and service ramps between the US 60lSR 202L TI and
Ellsworth Road will be constructed below existing grade (depressed) and will be
unable to gravity drain to outlets. The design will investigate all options prior to
connecting the on-site drainage systems to the Phase I US60 drainage system.

3.1.2 On-Site Drainage Systems

Existing on-site drainage systems impacted by Phase II have been divided into five main
drainage regions. These five regions are as follows:

• The segment of US60 between Power Road and Sossaman Road which includes
Power Road Ramps C and D and Sossaman Road Ramps A and B. There are two
existing drainage systems within this segment of US60 and which are referred to
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in this report as the "US60 West Drainage Systems No. 1 and 2". These
designations apply to both the existing and proposed on-site drainage systems.

• The segment of US60 from east of the 202L overpass at US60 Med. Sta. 1000+00
eastward to east of Ellsworth Road at US60 Med. Sta.1037+70. Drainage
improvements represent a continuation of the US60 drainage system
improvements implemented in Phase I.

• The segment of US60 from east of Ellsworth Road (US60 Med. Sta. 1036+00)
east to Crismon Road, including Ellsworth Road Ramps C and D and Crismon
Road Ramps A and B. The drainage systems are referred to in this report as
"US60 East Drainage Systems No.1 through 8". These designations apply to
both the existing and the proposed on-site drainage systems.

• The segment of 202L Freeway from the project limits to the north of Southern
Avenue south to Baseline Road. The proposed drainage systems are referred to as
"202L Freeway Drainage Systems No.1 through 8".

• Directional Ramps W-N, W-S, N-E, S-E, S-W, E-N and Ellsworth Road Service
Ramps A and B.

3.1.3 Existing US60 Drainage Systems Between Power Road and Sossaman Road

The following section briefly describes the two existing on-site drainage systems for the
segment of US60 between Power Road and Sossaman Road.

US60 West Drainage System No.1

The existing drainage system is a closed conduit collection and conveyance system
running along the north right-of-way of existing US60 from the Sossaman channel (US60
Median Sta. 930+00) west to Clearview Avenue (US60 Median Sta. 883+00).
Immediately west of Clearview Avenue, the trunk line veers to the northwest for a short
distance, before turning back to the west and continuing within the right-of-way until it
gravity drains to the North Channel at approximately US60 Median Sta. 848+00. The
trunk line ranges in size from a 24-inch conduit at the upstream end to a 66-inch diameter
conduit at the North Channel outfall.

The existing on-site collection system consists of a series of catch basins and 24-inch
diameter laterals crossing north beneath US60 to the trunk line. Several of the laterals
extend to catch basins servicing Sossaman Road Ramps A and B.
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US60 West Drainage System No.2

The existing drainage system is a closed conduit collection and conveyance system
running along the north right-of-way of US60 from Clearview Avenue westward to
Power Road. The trunk line continues westward beyond the project limits within the
US60 north right-of-way to its outfall to the North Channel at US60 Median Sta. 842+00.
Within the project limits, the trunk line ranges in size from a 24-inch conduit at
Clearview Avenue to a 42-inch conduit at Power Road, eventually increasing to a 60-inch
diameter conduit at its outfall.

The existing on-site collection system consists of a series of catch basins and 24-inch
diameter laterals crossing north beneath US60 to the trunk line. Several of the laterals
extend to catch basins servicing Power Road Ramps C and D.

3.1.4 Existing US60 Drainage Systems from West of Ellsworth Road East to
Crismon Road

The segment of US60 from west of Ellsworth Road (US60 Median eastward to Crismon
Road has eight on-site drainage systems. In addition, there are several individual catch
basins and outlet pipes, which are discussed at the end of this section. The eight drainage
systems have been designated US60 East drainage systems No. 1 through 8 and are
shown on the drainage plans in Appendix C. A brief description of the eight drainage
systems follows.

US60 East Drainage System No.1

The on-site drainage system is a continuation of the Phase I US60 drainage system. The
portion of the drainage system to be evaluated in Phase II begins at US60 Median Sta.
1000+00, approximately 2,400 feet west of Ellsworth Road and extends east to
approximately US60 Median Sta. 1037+70. Several laterals extend from the trunk line
along this segment of US60 to service US60, Ellsworth Road Ramps A, C and D, both
ends of the Ellsworth Road bridge, and off-site runoff to the north of US60 and to the east
of Ellsworth Road. This segment of the US60 trunk line ranges from a 24-inch to a 54
inch diameter conduit.

US60 East Drainage System No.2

The on-site drainage system is a closed conduit collection and conveyance system
handling the segment of US60 from approximately Sta. 1037+70 east to Sta. 1049+50.
The on-site drainage system discharges south to an existing drainage. ditch at
approximately Sta. 1037+70. Several laterals extend north beneath US60 to catch basins
from the main line running within the south right-of-way. The conveyance system ranges
from a 24-inch to a 36-inch diameter conduit at its outfall. An open area adjacent to the

11



•

•

•

US 601202L System Traffic Interchange - Phase II
Final Drainage Report

drainage ditch provides temporary detention to attenuate the peak. flow prior to
continuing south and discharging into an off-site storm drain system.

US60 East Drainage System No.3

The on-site drainage system is a closed conduit collection and conveyance system for the
segment of US60 from Sta. 1049+50 east to Sta. 1055+30. The conveyance system is 24
inch diameter conduits with its outlet to the North Channel.

US60 East Drainage System No.4

The on-site drainage system is a closed conduit collection and conveyance system for the
segment of US60 from Sta. 1055+30 east to Sta. 1062+50. The conveyance system is 24
inch diameter closed conduits with its outlet to the North Channel.

US60 East Drainage System No.5

The on-site drainage system is a closed conduit collection and conveyance system for the
segment of US60 from Sta. 1062+50 east to Sta. 1065+60 for the westbound lanes and
east to Sta. 1075+00 for the eastbound lanes. The on-site drainage system includes runoff
from the west ends of Crismon Road Ramps A and B. The conveyance system is a 24
inch diameter system with its outlet to the North Channel.

US60 East Drainage System No.6

The on-site drainage system is a closed conduit collection and conveyance system for the
segment of US60 westbound lanes from Sta. 1065+60 east to Crismon Road. The
conveyance system is a 24-inch diameter system with its outlet to the North Channel.

US60 East Drainage Systems Nos. 7 and 8

Separate on-site drainage systems collect and convey runoff for the east ends of Crismon
Road Ramps A and B. Runoff from the service ramps is conveyed through 24-inch
diameter conduit with discharge into the Crismon Road drainage system. The Crismon
Road conveyance system ranges from 30-inches to 36-inches in diameter. The combined
flows are conveyed north to the North Channel. The Crismon Road drainage system also
collects and conveys runoff from Ramps A and B infield catch areas.

3.2 DESIGN CRITERIA

This section addresses the design procedures, criteria, and assumptions used to evaluate
and design the on-site drainage systems for Phase II. Included in this section are brief
overviews of the Rational Equation and the time of concentration methodology (used to
determine the appropriate rainfall intensity).
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Also presented are the procedures used to size, locate, and analyze the catch basins and
the assumptions used in the design. The hydrologic/hydraulic approach used to evaluate
the existing conveyance systems and size the new conveyance systems is also included.
The approach and assumptions used in selecting and sizing the drainage ditches and
channels are identified.

3.2.1 Runoff Computations

The procedures presented in the ADOT Highway Drainage Design Manual, Hydrology,
(HDDM), March 1993 were used to compute peak flows based on the Rational Equation.
Phase II uses site-specific Intensity-Duration Frequency (I-D-F) Graphs for the 10-, 25-,
and 50-year design storms. A description of the Rational Equation follows (Equation 2-1
of the HDDM):

Q=CIA

The following land use runoff coefficient values were used for the lO-year, 25-year and
50-year storm events:•

Where: Q =the peak discharge, cubic feet per second
C = runoff coefficient, dimensionless
I =the average rainfall intensity, incheslhour

(based on the selected rainfall return period)
A =the contributing drainage area, acres

• Paved surfaces - 0.95

• Highway slopes - 0.70

• Right-of-way - 0.60

3.2.2 Time of Concentration Procedure

Rainfall intensity is estimated based on a specific time of concentration at the point of
analysis. A series of site-specific intensity-duration-frequency curves were developed for
the three recurrence intervals based on the procedures presented in the Hydrologic
Drainage Design Manual (HDDM). These I-D-F curves were used to estimate the
appropriate rainfall intensities for the contributing areas. The procedure begins by
computing an initial time of concentration based on an assumed time of concentration
using Equation 2-2 of the HDDM as follows:

• Where: Tc = time of concentration, hours
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(the minimum Tc has been established at ten
minutes.)
the length of the longest flow path, miles
the watershed resistance coefficient (Table 2-1
of the HDDM)
the slope of the longest flow path, ft/mile
the average rainfall intensity, in/hr
(the same 'I' as used in Equation 2-1 of the HDDM)

•

•

The computed time of concentration is then compared with the assumed time of
concentration. If the two values differ significantly, a new time of concentration is
selected and a new time of concentration is computed until an acceptable convergence is
achieved. This time of concentration is then used in selecting the appropriate rainfall
intensity for input into the Rational Equation.

3.2.3 Catch Basin Design Criteria and Assumptions

Design Criteria

The following drainage design criteria applies to the design of the on-site drainage
systems for Phase II and can be found in Chapter 600, HIGHWAY DRAINAGE
DESIGN (ENGLISH UNIT EQUIVALENCIES) of the ADOT Roadway Design
Guidelines (RDG), May 1996:

• The lO-year design storm is applicable for the 202L mainline, flyover ramps and
crossroad ramps, as applied in Phase I.

• The 25-year design storm is appropriate for the US60 mainline, as applied in
Phase I.

• The allowable ponding spread at the catch basins was established for US60 and
202L, the directional ramps and the service ramps with guidance from ADOT:

Table 3-1: DESIGN SPREAD CRITERIA

Inlet Location Max. Spread Max. Spread

10-Year Storm 25-Year Storm

Mainline Outside 16 ft 22 ft

Mainline Inside 14 ft 20 ft

I-Lane Ramps 10ft 10 ft

2-Lane Ramps 16 ft 22 ft

Note: Some segments have wider than standard shoulders that allow spreads to
exceed the values presented in this table.
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• The allowable ponding depth at the catch basins is dependent upon the type of
curb. For a Type B curb (C-5.1O), the allowable ponding depth is 6 inches. For a
Type C curb, the allowable ponding depth is 3 inches. For Half-barrier
applications, the allowable ponding depth is 6 inches. When a barrier or retaining
wall is present, the spread criteria generally control the placement of the catch

basin.
• Inlet capture ratios shall comply with Table 606.2 of ADOT's Roadway Design

Guidelines manual (RDG).

• Specific restrictions for the various types of inlets as presented in subsection
606.2.B of the RDG shall apply.

• The minimum pipe size for storm drains shall be a 24-inch conduit except that
those pipes connecting individual catch basins to trunk lines may be 18 inches.

• The desirable "self cleaning" velocity is 3 feet per second (fps) based on a pipe
flowing full. The minimum "self cleaning" velocity based on a pipe flowing full

is 2 fps.
• The following pipe design criteria as presented in the ADOT Pipe Selection

Guidelines and Procedures document dated February 1, 1996 with March 21,
1996 Revisions shall apply:

_ Pipe roughness values of 0.012 shall be used for all pipes except for non
reinforced cast-in-place concrete pipe (NRCIPCP) that has a pipe roughness

value of 0.014.
_ Approved pipe types are reinforced concrete pipe (RCP), non-reinforced

concrete pipe (NRCP), non-reinforced cast-in-place concrete pipe (NRCIPCP)
and corrugated high-density polyethylene plastic pipe (CHDPEPP) Class "S"
up to 42 inches in diameter in fills less than 10 feet.

Catch Basin Selection

The following criteria shall be used in the selection and placement of catch basins within

and outside roadways.

• Acceptable types of catch basin for US60, 202L, and the directional and service
ramps are ADOT's Standard Drawings C-15.91 and C-15.92. Slotted drains may
be required to optimize the systems. Standard locations of inlets, storm drain
manholes, and trunk lines are shown in ADOT's Standard Drawing C-13.65.

• In unpaved medians and other locations outside roadways, the ADOT Standard
Drawing C-15.80 and C-15.81 - Median flush catch basins shall be used.
Modified C-15.80 and C-15.81 (double-grate) catch basins are also utilized in
areas where bypass flows are to be minimized. When dikes are required for
median and off-road catch basins placed on grade, ADOT Standard Drawing C-

13.10 applies.
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The criteria presented in the Urban Drainage Design Manual, Hydraulic Engineering
Circular No. 22, FHWA, November 1996 (HY-22) shall apply to Phase II.

Placement of Catch Basins

There are several key locations (i.e., back of gore, at sumps, and at super-elevation
transitions) where placement catch basins are required to maintain safe driving
conditions. The following criteria shall apply:

• The placement of catch basins at the back of gores, sumps, and super-elevation
transitions where cross over flow is to be limited to 0.3 cubic foot per second
(cfs).

• Limit flow interception at the catch basins to 80% - 85% of the runoff, with the
remainder of the flow bypassing to the downstream catch basin. This approach
reduces the number of inlets and length of slotted drains required, and
subsequently, reduces the cost of the system.

Storm Drain Design Criteria and Assumptions

The following criteria and assumptions were applied in evaluating and modifying
existing storm drainage systems and sizing new drainage systems:

• The hydraulic evaluations of the existing and proposed collection systems were
performed using the Visual Urban in accordance with the criteria presented in the
FHWA HY-22 Manual.

• Sizing the new storm drain laterals and trunk lines was performed using the
StormCad hydraulic model.

• Due to uncertainties regarding obtaining reliable water surface elevations at the
storm drain outfalls, the tailwater elevations were set at the soffits of the outlet
pipes for hydraulic evaluation.

• The computed HGL generated from the StormCad models for each drainage
system will be used to determine compliance with ADOT design criteria.

Drainage Ditches and Channels Criteria and Assumptions

The design of the drainage ditches and channels for Phase II are in accordance with the
criteria presented in ADOT Roadway Engineering Group Roadway Design Guidelines,

Section 608.

The following ADOT criteria have been applied:

• The ditches/channels shall be designed to maintain a stable flow regime.
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• The sideslopes shall not be steeper than 3:1 (HN). Adjacent to roadways without
barriers, the sideslopes cannot be steeper that 4: I (HIV). There shall be a rounded
bottom of approximately 4 feet.

• The maximum allowable grade in unpaved channels is based on tolerable velocity
for type of vegetation and soil types. The minimum grade is based on achieving
velocities to avoid sedimentation. Minimum grade of 0.2 percent is required for
earth and grass channels.

• The depth of flows is based on a steady flow in the uniform ditches and channels.
The depth of flow is computed based on normal depth criteria using Haested's
Flow Master Program.

• The Manning's Equation roughness coefficient 'n-value' has been selected based
on channel material.

• Freeboard requirements for the channels are based on the size and locations of the
channels, the inflow characteristics, water surface fluctuations, overall soil
conditions, and the consequences of overtopping.

Riprap Criteria and Assumptions

The design of riprap protection at the storm drain outlets was based on the following
• equation:

Dso =(0.02nw)(QlDo)4/3

Where: TW =Tailwater depth above the invert of the pipe, feet
Q =Pipe discharge in cfs for design storm or 25 year,

whichever is greater
Do = Maximum inside pipe width, feet.

•

3.3 ON-SITE DRAINAGE DESIGN APPROACH

This section describes the general approach used to design the on-site drainage systems
for Phase II. It begins with an overview of the general design approach for Phase II,
followed by a discussion of each of the proposed on-site drainage systems. The
discussion includes an overview of the proposed drainage system, the approach selected
for design, and the results. Only when additions, differences, or exceptions exist will
documentation be provided a system.

3.3.1 General Design Approach

The following discussion identifies the pertinent background information, site limitations,
and the general criteria and assumptions used to evaluate the existing drainage systems
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and design the proposed systems. Any ramifications to the Phase I design caused by the
proposed on-site and off-site drainage systems have also been identified.

• The proposed on-site drainage systems as presented in Phase I are the basis upon
which the design of the on-site drainage systems for Phase II proceeded.

• An initial evaluation of the existing US60 drainage systems was performed for
Phase I using the StormCad hydrologic-hydraulic model, to establish an
appropriate storm frequency for the design of the US60 on-site drainage systems.
From this earlier evaluation, ADOT determined the 25-year recurrence interval as
appropriate for the design of the US60 drainage system including those elements
of the directional and service ramp drainage systems that connect to the US60
drainage system. This criterion was applied to the design of the Phase II US60
on-site drainage systems along with those segments of the service and directional
ramps that connect to the US60 drainage system.

• The sizes of the existing on-site drainage systems were obtained from as-built
drawings while the invert elevations were obtained from field surveys. Several
existing drainage structures could not be field verified. As result, these elevations
were interpolated from the nearest available information and a note was added to
the design drawings at these locations requiring the contractor to field verify prior
to construction.

• In anticipation of the future HOV lanes for the segment of the 202L from
Southern Avenue south to the US 60/SR 202L TI, the catch basins and laterals
crossing the 202L were designed to include flows from the future HOV lanes in
establishing their sizes and locations. In addition, the laterals were placed at
sufficient depths to allow for repositioning the catch basins to service the future
HOV lanes.

• The contributing drainage area for each catch basin has been delineated based on
an examination of the roadway plans, profiles, and cross sections. The
contributing drainage areas are presented in Appendix B.

• Several segments of the service and directional ramps whose flows were
identified in Phase I as contributing to the US60 drainage systems have been
finalized in the Phase II. The pipe stub-outs provided in Phase I have been used
where applicable.

• A combination of ADOT standard catch basins C-15.91 and C-15.92
supplemented with slotted drains, has been used to capture surface runoff. Off
site catch basins ADOT Standard C-15.80 and C-15.81 and Modified C-15.80 and
C-15.81 catch basins have been used for the adjacent drainage areas outside the
roadways and within the 202L median.

• The spread calculations performed for the bridge decks and criteria established in
Phase I to place catch basins outside the bridge anchors remain applicable. Catch
basins have been positioned at the ends of the bridges outside the anchor and
approach slabs to control flows onto and off the ramps and the bridges. An
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exception is Ramp E-N bridge crossing Southern Avenue where the roadway
profile requires placement of a catch basin within the anchor/approach slab. A
special detail for the placement of the catch basin within the slab has been
prepared.

• Where feasible, on-site flows have been redirected to alternate outfalls to lessen
the impact on the Phase I US60 drainage system. Alternate outfalls include
redirecting flows to the North Channel, the Phase I Southeast Channel by mean of
the trunk line to the south of US60, the Phase I detention basins to the north of
US60 and Phase II SE and SW Basins.

• The two infield areas (Basins SE and SW) to the south of the US 60/SR 202L TI
have been over excavated to provide borrow material for the project. Lowering
the basins' floor elevations prevents gravity discharge to the Southeast Channel.
Consequently, these flows have been redirected to the US60 storm drain.

. Evaluation of the Phase I US60 drainage system determined that a maximum flow
of 8 cfs from each basin can be discharged into the US60 storm drain without
adversely impacting the system. To control discharge, an 8-inch circular opening
orifice plate has been installed at each basin's outlet structure.

• At the west end of Ramp E-N bridge, a MSE retaining wall will be installed
preventing the use of catch basins with slotted drains. To collect the flow from
this section of the bridge while minimizing the impact on the MSE wall, a series
of four catch basins have been positioned with separate outlet pipes directed south
away from the MSE wall to a drainage ditch.

• Existing and proposed drainage systems along US60 have been modified and
designed to provide safe convenient, access for periodic maintenance. The
modifications include "Wye" connections at key locations and installing
maintenance manholes along with oversized pipes to provide access to the main
trunk line (the existing trunk line will be under the roadway once US60 is
widened), abandoning portions of the existing drainage systems and relocating
them outside the roadway for safer maintenance access.

3.3.2 US60 West Drainage System No.1

The existing conveyance system for this segment of US60 serves as the infrastructure for
the Phase II on-site drainage system's modifications associated with the roadway
widening. The existing collection and conveyance system has been modified to service
the segment of US60 from the Sossaman Channel (Sta. 930+00) west to the Clearview
Avenue (Sta. 884+00) and the reconstructed Sossaman Road Ramps A and B. The
segment ofUS60 from the Sossaman Channel west to Sossaman Road (Sta. 917+00) was
designed in Phase I, while the remaining segment has been designed in Phase II.
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Design Approach

The design approach used for the proposed on-site drainage system to serve this segment
of US60 is as follows:

• This segment of the US60 on-site drainage system was designed for the 25-year
storm event.

• The approach for this segment assumes the removal of the existing catch basins
and the extending the existing laterals to the new roadway edges. Also, several
existing laterals paralleling US60 will continue to be used, once the existing catch
basins have been removed and replaced with new pipe sections as detailed on the
design plans. New laterals and catch basins have been provided to service
reconstructed Sossaman Road Ramps A and B.

• A StormCad model was used to evaluate the adequacy of the existing conveyance
system to service the new flows and to size the new conveyance system's
components. The contributing areas and runoff coefficients were taken from the
catch basins calculations. The StormCad model is included in Appendix B.

Results

The previous WinStorm analysis performed during the 30% stage indicated all but two
segments of the existing trunk line had sufficient capacity to handle the new flows.
Review of the WinStorm output did not indicate any violations of vertical clearance
requirement between the water surface elevations and the bottoms of the catch basin
grates. The laterals had sufficient capacity, but operate under temporary surcharge
conditions.

The hydraulic analysis for final design was performed using the StormCad program with
updated runoff input. The cumulative CA-value and time of concentration for the Phase I
design of the upper end of the US60 drainage system to the east of Sossaman Road were
input into the StormCad model. As with the earlier analysis, the starting water surface
elevation was the soffit of the outlet pipe. The StormCad analysis indicated that the
existing trunk line had sufficient capacity to handle the design flows with most of the
trunkline operating under gravity flow conditions. Review of the hydraulics of the
laterals did not indicate any violations of vertical clearance between the water surface
elevation and the bottoms of the catch basin grate of 6-inches.

The 30% WinStorm model used an overly cautious approach of inputting the catch
basin's intercepted flows into the model, then routing the flows through the conveyance
system. The final design approach used the CA-values from the contributing areas and
their time of concentration values that generates more realistic flows through the system
along with improved representation of the system's hydraulics.

20



•

•

•

US 601202L System Traffic Interchange - Phase II
Final Drainage Report

3.3.3 US60 West Drainage System No.2

The existing conveyance system for this segment of US60 serves as the infrastructure for
the Phase II on-site drainage system modifications associated with the roadway's
widening. This system has been modified to serve the segment of the proposed US60
roadway improvements from Clearview Avenue (Sta. 884+00) west to the project limits
at Power Road (Sta. 865+00) and includes the reconstructed Power Road Ramps C and
D.

This drainage system continues west as a closed conduit system serving US60 until it
outfalls into the North Channel at approximately Sta. 843+09.

Design Approach

The following approach was used in developing the proposed on-site drainage system for
this segment of US60:

• This segment of the US60 on-site drainage system has been designed for the 25
year storm event.

• The approach for this segment of US60 assumes the removal of the existing catch
basins and extension of the existing laterals to the new roadway edges. Several
sections of the existing laterals paralleling this segment of US60 will continue to
be utilized for conveyance once the existing catch basins have been removed and
replaced with new pipe sections as detailed on the design plans. Existing laterals
include new catch basins and outlet pipes at specific locations connecting to the
laterals using "Wyes" to allow access for periodic maintenance. New laterals
have been extended to serve the reconstructed Power Road Ramps C and D.

• A StormCad model was used to evaluate the adequacy of the existing conveyance
system to handle the new flows and to size the new conveyance system's
components. The contributing areas and runoff coefficients were taken from
catch basin calculations. The StormCad analysis is included in Appendix B.

Results

The WinStorm analysis performed during the 30% stage indicated that most of the
existing trunk line lacked the capacity to handle the 25-year storm event. A review of the
WinStorm results indicates that the laterals are adequately sized, but like the trunk line
operate under temporary surcharge conditions due to the undersized trunk line and the
assumed tailwater elevation.

The hydraulic analysis for the final design was performed using the StormCad program
with updated runoff input.. As with the earlier analysis, the starting water surface
elevation was the soffit of the outlet pipe.
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The StormCad analysis indicated that the existing trunk line had sufficient capacity to
handle the design flows with the trunkline operating under gravity flow conditions.
Review of the hydraulics of the laterals did not indicate any violations of vertical
clearance between the water surface elevations and the bottoms of the catch basin grates
of 6-inches.

The 30% WinStorm model used an overly cautious approach of inputting the catch
basin's intercepted flows into the model, then routing the flows through the conveyance
system. The final design approach uses the CA-values from the contributing areas and
their time of concentration values that generates more realistic flows through the system
along with an improved representation of the system's hydraulics.

3.3.4 US60 East Drainage Systems

The existing conveyance systems serve as the infrastructure for the proposed on-site
drainage systems for the segment of US60 from west of Ellsworth Road (Sta. 1000+00)
east to Crismon Road. Several of the proposed on-site drainage systems include new
laterals to serve the reconstructed Ellsworth Road Ramps A, C, and D and the Crismon
Road Ramps A and B. Several laterals paralleling US60 have been abandoned and
plugged; new laterals have been placed outside the new roadway to provide maintenance
access.

Eight on-site drainage systems have been identified to handle pavement runoff for this
segment of US60. The designations assigned to the new on-site drainage systems
correlate with the existing drainage system designations presented earlier in the report.
The following table identifies the eight proposed on-site drainage systems, their
boundaries, and the locations of the outfalls. Both the US60 westbound and eastbound
drainage boundaries have been specified to accurately identify the contributing areas for
each system. The remaining individual catch basins are discussed at the end of this
section.
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Table 3-2
NEW US60 DRAINAGE SYSTEM BOUNDARIES FROM

WEST OF ELLSWORTH ROAD EAST TO CRISMON ROAD

Drainage Upstream Downstream Outfall
System Boundaryl Boundaryl Location

Designation
(Sta.) (Sta.)

1
1035+80EB 1000+00EB Continuation of Phase I
1037+70WB 1000+00WB US60 drainage system.

2
1049+50EB 1037+70 EB Drains south to existing
1049+50WB 1037+70WB drainage ditch.

3
1055+25 EB 1049+50 EB North to the North
1055+25WB 1049+50WB Channel.

4
1062+77 EB 1055+25 EB North to the North
1062+52 WB 1055+25 WB Channel.

5
1070+50EB 1062+77 EB North to the North
1065+19 WB 1062+52 WB Channel.

6
1068+50WB 1065+19 WB North to the North

19+652 16+642 Channel.

7 19+652 25+652 North to the North
Channel.

21+683
Connects to existing

8 29+703 drainage system along
Crismon Road.

Stattonmg refers to US60 MedIan Centerlme.
2 Stationing refers to Crismon Road Service Ramp A.
3 Stationing refers to Crismon Road Service Ramp B.

Several individual catch basins have been relocated to the new pavement edges and are
not addressed in this section. These individual catch basins represent the gaps in the
above table drainage boundaries stationing. The layout of the new on-site drainage
systems and the individual catch basins are presented on the drainage plans in Appendix
C.

Design Approach

The following approach applies to the eight drainage systems and the individual catch
basins for this segment of US60:

• This segment of the US60 on-site drainage system has been designed for either
the lO-year or the 25-year storm event depending on ADOT design criteria.
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• The approach for this segment of US60 assumes the removal of the existing catch
basins and the extension of the existing laterals to the new roadway edges.
Several of the laterals paralleling US60 will continue to be utilized as conveyance
systems, with the existing catch basins removed and replaced with pipe sections
as detailed on the design plans.

• New laterals have been provided to handle runoff from the reconstructed
Ellsworth Road Ramps A, C, and D, Crismon Road Ramps A and B, as well as
where existing laterals have been abandoned to improve maintenance access.

• StormCad evaluations have been performed for the eight drainage systems. The
models have been used to assess the adequacy of the existing conveyance systems
to handle the new flows and to size the new conveyance components. The
contributing areas and associated runoff coefficients from the catch basins
computations have been input into the StormCad models. The catch basin
computations are presented in Appendix B.

Results

The following discussion summarizes the modifications to the eight existing on-site
drainage systems for this segment of US60. The results of the StormCad analyses are
included in Appendix B.

US60 East Drainage System No.1

The modification to the existing drainage system for this segment of US60 is the
upstream end of the Phase I US60 drainage system. The starting water surface elevation
for the StormCad model was provided by consultants Parsons Brinckerhoff for Phase I.

The WinStorm analysis completed during the 30% stage indicated that the existing
conveyance system has adequate capacity. The final StormCad analysis supports this
conclusion. This section of the trunk line operates under gravity flow conditions.
Review of the connecting laterals indicates compliance with ADOT's criteria of a 6-inch
clearance between the hydraulic profiles and the bottoms of the catch basins grates.

The initial design called for the Ellsworth Road storm drain running south to north along
the west right-of-way to be redirected to the proposed drainage ditch to be extended from
the Phase I Southeast Channel. However, field investigations indicated that the invert
elevation of the trunk line is below the proposed drainage ditch flow line. As a result, the
drainage system was reconnected to the US60 drainage system. Flow from this system
was included in the StormCad analysis and does not adversely impact this segment of the
US60 trunk line.

Drainage from this segment of US60's westbound lanes including the east end of Ramp
W-S, is directed to the US60 drainage system. Drainage from the US60 eastbound lanes
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is directed south to the new trunk line implemented in Phase I, which outlets into the
Southeast Channel.

The US60 trunk line has been extended to the east to Sta. 1034+00 to service Ellsworth
Road Ramp C. The lateral at Sta. 1028+50 has been extended south to service Ramp D.

New laterals reconnect to the existing catch basins serving both ends of the Ellsworth
Road bridge. A lateral to the south of US60 required placement within US60 eastbound
lanes to avoid interferingl with the Ellsworth Road south bridge abutment wall, which is
positioned immediately behind the roadway barrier.

A maintenance manhole has been installed at Sta. 1020+60 on the US60 trunk line at the
request of ADOT maintenance. The manhole is located adjacent to the Ramp W -5 gore
area to allow a vehicle to park outside the travel lanes.

An existing off-site catch basin to the north of Ellsworth Road Ramp C has been removed
and the runoff redirected to the existing drainage system to the north. This system
continues west beneath Ellsworth Road with discharge into the North Channel. Any
excess runoff will pond temporarily within the right-of-way until the conveyance system
can accommodate it.

• US60 East Drainage System No.2

The drainage system primarily continues to use the existing conveyance system's
infrastructure. The existing lateral paralleling the eastbound lanes will continue to be
utilized along with new catch basins located at the roadway edge and reconnected to the
lateral. The existing catch basins on this lateral are to be removed and replaced with new
pipes. The existing lateral crossing US60 at approximately Sta. 1037+70 will continue to
be utilized to handle runoff for this segment of the westbound lanes. The two remaining
laterals to the east are to be abandoned in-place and plugged. A new lateral will be
installed at the east end of Ellsworth Road Ramp D. The conveyance system outlet has
been extended south outside the new roadway embankment.

The StormCad analysis indicates the existing conveyance system IS adequate and
operates in gravity flow conditions.

US60 East Drainage Systems No.3

•
The on-site drainage system will continue to utilize primarily the existing conveyance
system infrastructure. Two existing laterals crossing US60 has been extended to the new
pavement edges and new catch basins installed. The lateral parallel to the US60
westbound lanes has been removed and a new lateral provided at the new roadway edge.
This decision was based on providing access to the system for periodic maintenance at
the request of ADOT Maintenance. The existing off-road catch basin has been relocated
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outside the new roadway embankment. The existing outfall line to the North Channel
will continue to be utilized.

The StonnCad analysis indicates that the downstream end of the existing drainage system
will operate under temporary surcharge conditions while the upstream end will operate
under gravity flow conditions. Review of the hydraulic profile does not indicate any
violations between elevations of the catch basins grates and the water surface elevations.

US60 East Drainage Systems No.4

The on-site drainage system will use primarily the eXIstmg conveyance system's
infrastructure. Two existing laterals have been extended to the new roadway edges with
catch basins installed. The lateral parallel to the US60 westbound lanes has been
removed and a new lateral provided at the new roadway edge. Again, this decision was
based on providing access to the drainage system for periodic maintenance at the request
of ADOT Maintenance. The existing off-road catch basin has been relocated outside the
new roadway embankment. The existing outfall line to the North Channel continues to
be utilized.

The StonnCad analysis indicates the eXIstmg drainage system is adequate and will
operate under gravity flow conditions. Review of the hydraulic profile does not indicate
any violations between elevations of the catch basins' grates and the water surface
elevations.

US60 East Drainage System No.5

The on-site drainage system will continue to utilize the existing conveyance system's
infrastructure. The existing lateral at approximately Sta. 1063+00 has been extended
south to the new pavement edge to install a catch basin to collect runoff from the west
end of Crismon Road Ramp B. Another catch basin has been installed upstream from
US60 eastbound lanes gore to intercept flows before it can cross onto Crismon Road
Ramp B. The existing outfall line to the North Channel continues to be utilized.

The StonnCad analysis indicates the existing drainage system is adequate and will
operate under gravity flow conditions. Review of the hydraulic profile does not indicate
any violations between elevations of the catch basins' grates and water surface
elevations.

US60 East Drainage System No.6

The on-site drainage system will continue to use the existing outfall line at approximately
Sta.1065+55. A new catch basin has been provided upstream from the US60 westbound
gore to intercept flow before it can cross onto Crismon Road Ramp A. A new catch basin
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has been positioned over the existing lateral to collect runoff from the west end of Ramp
A.

The StormCad analysis indicates the new upstream section of the drainage system will
operate under gravity flow conditions.

US60 East Drainage System No.7

A catch basin has been provided at the east end of the Crismon Road Ramp A to
minimize bypass flows onto Crismon Road. The catch basin is positioned over the
existing Crismon Road drainage system outfall line. A new drainage system has been
provided to collect runoff for the segment of US60's westbound lanes east to Crismon
Road and the infield area between US60 and Ramp A. The drainage system connects to
the existing Crismon Road drainage system. Flows from this drainage system and
System No.8 combine with the Crismon Road drainage system to discharge into the
North Channel.

The StormCad analyses for this drainage system and the existing Crismon Road drainage
system are included with the East Drainage System No.8. The analysis indicates this
segment of the conveyance system is operating under gravity flow conditions.

• US60 East Drainage System No.8

A new drainage system has been provided to collect runoff from this segment of the
US60 eastbound lanes and the east end of Crismon Road Ramp B. The drainage system
connects to the existing Crismon Road drainage system at an existing inlet structure in
the infield area.

The StormCad analysis for this drainage system includes East Drainage System No.7 and
the existing Crismon Road drainage system. The analysis indicates the section along
Crismon Road is operating under temporary surcharge conditions. The remaining system
is operating under gravity flow conditions.

Individual Catch Basins

Two catch basins are located at US60 Med. Sta. 1045+00 and Sta. 1047+25 and
discharge to a drainage ditch that conveys the flows west to an existing drainage swale.
The flows continue overland to an existing drainage system to the east of Ellsworth Road
that conveys flows west to the North Channel.

•
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3.3.5 202L Freeway Drainage Systems

The seven drainage systems for the segment of the 202L Freeway begin north of the
Southern Avenue bridge and extend south to the Baseline Road bridge.

In addition to this segment of the 202L, the drainage systems include sections of
directional Ramps S-W, E-S, W-N, W-S, and N-E at the transitions to and from the 202L
freeway. There are no existing drainage systems along this segment of the 202L freeway.

All stationing presented in this section refer to the 202L Freeway median stationing
unless otherwise noted.

StormCad analysis was not performed for the smaller drainage systems (single and
double catch basin systems); a check of flows along with the minimum pipe sizes
required by ADOT indicate that the pipes are oversized for the projected flows.

Design Approach

The following approach was used in the design of the drainage systems for this segment
of the 202L Freeway:

• The drainage systems for this segment of the 202L freeway have been designed
for the lO-year storm event.

• Runoff entering the US 60/SR 202L TI southeast and southwest infield areas is
collected and regulated by vertical circular orifice plates attached to the outlet
structures. A maximum allowable discharge from each infield area into the US60
drainage system has been set at 8 cfs based on the Phase I US60 drainage system
StormCad analysis.

• The median catch basins along the super elevated section of the freeway will
handle both median and roadway runoff from the 202L eastbound lanes during the
interim.

• The median catch basins and laterals have been designed to provide sufficient
flexibility to allow repositioning once the HOV lanes are implemented. The
conveyance systems have been checked to insure that adequate capacity will be
available to accommodate the additional runoff from the HOV lanes. Dependent
on flows, double catch basins have been utilized at several locations. A special
detail has been included in the design drawings. Dikes have been provided to
improve interception and minimize bypass flows.

• Runoff from the drainage systems to the north of US60 will go either to the Phase
I upper and lower northeast detention basins (NE-l and NE-2), to the Phase I
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Northwest basins (NW-I and NW-2), or to a proposed drainage ditch running
from Southern Avenue south to the upper northeast detention basin (NE-I).

• The on-site drainage systems to the south of US60 will convey flows to the US
60/SR 202L TI southeast and southwest infield areas (Basins SW and SE).

• Because of the high velocities at the outlets, riprap splash pads have been
provided.

Results

The designs of the drainage systems for this segment of the 202L Freeway are discussed
in the following sections. The catch basins computations and StormCad analyses are
included in Appendix B. The design of the drainage ditches and the riprap energy
dissipaters are included in Appendix B.

202L Freeway Drainage System No. I

The drainage system handles the segment of the 202L Freeway and Ramp E-N from the
roadway high point north of Southern Avenue to the south end of the Southern Avenue
bridges. The drainage system outlets eastward to a drainage ditch that conveys flows
south to Basin NE-I .

A catch basin and an outlet pipe have been placed at the north end of the Ramp E-N
bridge over Southern Avenue. Because it is within the approach and anchor slab
sections, a special detail has been provided. The catch basin discharges into the Southern
Avenue detention basin.

202L Freeway Drainage System No.2

The on-site drainage system handles the segment of the 202L Freeway as shown in the
above table and includes the north portion of Ramp W-N. The system includes two
laterals beginning at the median and crossing beneath 202L westbound lanes. The two
laterals connect to another lateral running south along the east pavement edges of the
freeway and Ramp W-N. The lateral turns east and outlets into the northwest comer of
Basin NE-I.

To accommodate the vertical grade separation from the super elevation through this
section of the 202L eastbound and westbound lanes, the median catch basins have been
shifted to the west of the median centerline. This condition also applies to Systems 3 and
4. The median drainage system includes both single and double catch basins.

The StormCad analysis determined that a 24-inch diameter conveyance can handle the
IO-year flows with some temporary surcharging at the upstream end.
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202L Freeway Drainage System No.3

The drainage system is located at 202L Median Sta. 1436+70 and handles runoff from the
eastbound lanes and the median. The drainage system outlets to the east and is conveyed

overland to Basin NE-2.

The StormCad analysis indicates that a 24-inch diameter conveyance system is needed.

202L Freeway Drainage System No.4

The drainage system is located at 202L Median Sta. 1440+25 and handles runoff from the
eastbound and westbound lanes for this segment of the freeway, including the median.
The drainage system outlets to the drainage ditch which enters the north end of the upper

northeast basin NE-2.

The StormCad analysis indicates that a 24-inch diameter conveyance system is needed.

202L Freeway Drainage System No.5

The drainage system is located in a low point at 202L Med. Sta. 1445+83 and handles the
202L eastbound and westbound lanes and the median. Discharge is eastward into the
lower northeast basin NE-2. The drainage system is positioned to capture roadway and
median runoff before the bridges. Some minor grading in the median is required to
redirect flows away from the bridge abutment north to the catch basin.

The StormCad analysis indicates that a 24-inch diameter conveyance system is needed.

202L Freeway Drainage System No.6

This drainage system is located at 202L Median Sta. 1457+72 collects and conveys
runoff from the median and the eastbound lanes. The conveyance system discharges west

to Basin SW.

The StormCad analysis indicates that a 24-inch diameter conveyance system is needed.

202L Freeway Drainage System No.7

The drainage system is located at the low points (sumps) for the eastbound and
westbound lanes and the median. As a result, the conveyance system is aligned at a skew
as it crosses the 202L to match the low points. The conveyance system discharges into

the south comer of Basin SE.

The StormCad analysis indicates that a 24-inch diameter conveyance system is needed.
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Catch basins and outlet pipes are located at 202L Median Sta. 1453+80, Sta. 1459+38
and Sta. 1460+22 and discharge into Basins SE and SW.

3.3.6 Directional Ramps

This section summarizes the on-site drainage systems for the Phase II directional Ramps
E-N, S-E, S-W, N-E, W-N, W-S and Ellsworth Road Ramps A and B.

Approach

The following approach was used in the design of the on-site drainage systems for these
ramps:

• Spread computations are in compliance to the criteria presented in Table 3-1.

• Spread calculations indicate the catch basins can be located outside the ramps'
bridges approach/anchors slabs.

• Those drainage systems connecting to the Phase I US60 drainage system have
utilized the stub-outs provided in Phase I when ever possible.

The catch basins computations are presented in Appendix B. The designs of the drainage
ditches and the riprap splash pads are included in Appendix B.

RampE-N

The drainage system for Ramp E-N is a series of individual catch basins and outlet pipes
located on the embankment sections of the ramp. As discussed earlier, a catch basin is
located within the north approach/anchor slabs of the bridge crossing Southern Avenue
because of a sump condition. A special detail has been provided to integrate this catch
basin with the approach/anchor slabs.

The following discussion summarizes the placement of the catch basins along Ramp E-N.

• A series of six catch basins are provided for the section of the ramp from the
US60 transition east to the west end of the ramp bridge. Four catch basins are
located immediately west of the bridge to intercept runoff from the bridge.
Because of the impact slotted drains would have on the structural integrity of the
MSE retaining wall, four single closely spaced catch basins are required to
intercept the flow prior to the roadway's super-transition. Each catch basin
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required a separate outlet pipe leading away from the MSE wall. Two remaining
catch basins to the west are positioned to intercept the ramp's remaining runoff.
The runoff is collected in a v-shaped drainage ditch and conveyed west to an off
road catch basin. A conduit extends north under the existing soundwall and
connects to a 36-inch diameter storm drain installed in Phase I. The crossing will
require dismantling a section of the soundwall and constructing a bond beam in
the foundation to protect the pipe. A special detail has been provided. The
existing 36-inch storm drain continues west along the US60 south right-of-way to
the Sossaman Channel. Review of the storm drain hydraulics indicates sufficient
capacity to accept the additional runoff.

• Two catch basins are located along the ramp from the north end of the ramp's
bridge to the south end of the Southern Avenue bridge. Both catch basins
discharge eastwardly to a drainage ditch that conveys flows south to Basin NE-l.
Riprap splash pads have been provided at the outlets. The drainage ditch is v
shaped with 3:1 (H:V) side slopes.

Ramp S-E

The drainage system for Ramp S-E includes both individual catch basins and several
small drainag~ systems.

The following discussion summarizes the drainage systems for Ramp S-E:

• The small drainage system at the low point at Sta. 22+12 is conveyed west to
Basins NW-1. The catch basin at Sta. 25+00 also discharges west into Basin
NW-1. Both systems include splash pads at their outlets. The systems handle
runoff for the north end of the ramp.

• A single catch basin at Sta. 57+90 collects runoff from the southeast elevated
section of the ramp and directs it north into a drainage ditch. The flows are
conveyed west to a culvert that outlets into Basin SE.

• A combination roadway and off-road drainage system is located upstream from
the ramp's gore transition to Ramp N-E at Sta. 63+65. The drainage system
outlets south to the Phase I storm drain, which connects to the Southeast Channel.

• A series of catch basins and outlet pipes are positioned along the ramp transition
to US60's eastbound lanes to collect and convey flows south to the Phase I storm
drain.

RampS-W

Ramp S-W has three catch basins positioned along the ramp. Two catch basins outlet
into Basin NW-1, while the third basin connects to the existing US60 trunk line. An off-
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road catch basin is placed at the west end of the ramp to collect runoff between the

soundwall and the ramp.

At the north end, as the ramp transitions from the 202L eastbound lanes, there is a super
elevation transition as the ramp rolls over. A catch basin has been provided at this
location to limit the crossover flow to 0.3 cfs. A riprap splash pad has been provided at

the outlet.

RampN-E

Three catch basins are positioned along Ramp N-E. Roadway and off-road catch basins
at Sta. 40+66 connect to the Phase I drainage system's Southeast Channel.

The catch basin at Sta. 37+00 outlets at the toe of the ramp's embankment then flows
overland to the Phase I Southeast Channel. A riprap splash pad has been provided at the

outlet.

At the east end of the ramp, the catch basin at Sta. 16+35 intercepts runoff upstream of
the ramp's transition with Ramp S-E. The system outlets south to the Phase I storm drain.

RampW-N

Three catch basins are positioned along the transition of Ramp W-N onto the 202L
westbound lanes. These catch basins are included in 202L Drainage System No.3. The
combined flows are directed to Basin NE-l.

On-road and off-road catch basins are located at Sta. 25+81 to collect runoff from the
north end of the ramp and the area between the ramp and the soundwall. The flows
discharge northeast into Basin NE-2. A riprap splash pad has been provided at the outlet.

The drainage system at Sta. 35+80 includes two catch basins serving Ramp W-S,
upstream of the ramp's transition. The drainage system connects to a pipe stub-out from
the North Channel provided in Phase I.
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RampW-S

Ramp W-S transitions from the US60 westbound lanes to the west of Ellsworth Road and
continues west towards 202L before it turns southwest and crosses over US60 converging
into 202L Freeway at Baseline Road.

The drainage systems are positioned along Ramp W-S at low points, super elevation
transitions, and as needed to comply with spread criteria. The drainage systems were
designed based on the lO-year or 25-year storm events depending on applicable ADOT
criteria. If the outfall goes into the US60 drainage system, the system has been designed
for the 25-year event. Otherwise, the lO-year event applies.

The drainage systems for Ramp W-S are summarized below:

• The drainage system at Sta. 20+87 is located at a low point. The system connects
to the US60 storm drain. The drainage system also handles runoff from adjacent
off-road areas on both sides of the ramp. Drainage swales have been provided to
direct the runoff into the off-site catch basins, thereby minimizing flow onto the
roadway.

• To the east at Sta. 18+90, roadway and off-site catch basins have been provided to
intercept runoff from the US60 westbound lanes' transition to Ramp W-S and
runoff from the infield area between US60 and Ellsworth Road Ramp A. The
conveyance system connects to the US60 storm drain.

• The catch basins at Sta. 36+16 and Sta. 37+40 will collect runoff entering the low
point and convey it to the US60 storm drain. Although the drainage systems are
located in a sump, the flows will overtop the roadway and flow onto US60 before
reaching the threshold ponding depth of 29-inches, which would require design
for the larger event. As a result, the catch basins have been positioned and sized
for the lO-year event. Off-road catch basins are provided in the sump on both
sides of the road to collect runoff from the cut banks on both sides of the ramp.

• The catch basins at Sta. 44+20 and Sta. 45+50 intercept runoff prior to the super
elevation's transition as well as upstream from the gore area of Ramp W-N. The
drainage system connects into the Ramp N-W system and discharges into the
North Channel.

• Three catch basins are positioned at Sta. 75+04, Sta. 79+16 and Sta. 82+00 to
intercept runoff at the south end of Ramp W-So The catch basins connect to the
Phase I 202L drainage systems. In accordance with the Phase I concept, two off
road catch basins to collect runoff from the infield area between 202L eastbound
lanes and Ramp W-S.
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3.3.7 Ellsworth Road Ramp A

Ellsworth Road Ramp A has five catch basins that either connect to the existing storm
drain to the north that discharges into the North Channel or into the US60 storm drain.

Approach

Those catch basins connecting into US60 storm drain have been designed for the 25-year
event. Those catch basins that outlet into the North Channel have been designed for the

10-year event.

Results

The conveyance systems for the catch basins at Sta. 32+28 and Sta. 29+80 connect to an
existing closed conduit drainage system to the north. The remaining catch basins at Sta.
23+40, Sta. 20+00 and Sta. 16+26 either connect into the US60 storm drain by means of
stub-outs provided in Phase I or directly into the storm drain by means of pipe collars or

tees.

3.3.8 Ellsworth Road Ramp B

Approach

The following approach was used for the design of the drainage systems for Ellsworth

Road Ramp B.

• The drainage systems have been designed for either the lO-year or 25-year events,
depending on whether the systems connect to the US60 storm drain. If the
drainage system connects to the Phase I US60 drainage system, the conveyance
system has been sized for the 25-year storm; otherwise, the lO-year event applies.

• The "twelve foot dry lane corridor" and "one lane continuity" spread criteria
apply to this ramp, as defined in Section 3.2.3.

• A proposed culvert, designated Pipe 606, has been located beneath the ramp at
Sta.28+30. The culvert conveys runoff from the infield area from the Ramp S-E
embankment by means of a drainage ditch before discharging into Basin SE. The
culvert also collects roadway and off-road runoff for a section of Ellsworth Road

RarnpB.
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Results

The section of Ramp B as it transitions from the US60 eastbound lanes to Sta. 28+80
connects to the US60 storm drain by means of a stub-out provided in Phase I. The
drainage system includes both roadway and off-road catch basins. This system also
handles a regulated flow of 8 cfs from Basin SE. The conveyance system has been sized
for the 25-year storm.

The drainage system for this section of the ramp from Sta. 28+80 east to Sta. 33+80,
including the infield area between Ramp S-E and this ramp, connects to the culvert at Sta.
28+80. Off-site catch basins have been provided on both sides of the ramp to service the
infield areas. Riprap bank protection is provided to the north for runoff between Ramps
S-E andN-E.

Three catch basins service the remaining eastern section of Ramp B and connect to the
storm drain trunk line to the south.

3.4 SUMMARY

The following summarizes the proposed on-site drainage systems for Phase II of the US
60/SR 202L System TI:

• US60 West Drainage System No.1 utilizes the existing US60 storm drain with
modifications and realignment of the laterals to accommodate the roadway
widening and the realignment of Powers Ramps C and D. Several "wye"
connections have been installed at strategic locations for maintenance access.

• US60 West Drainage System No. 2 utilizes the existing US60 storm drain with
modifications and realignment of the laterals to accommodate the roadway
widening and the realignment of the ramps at Sossaman Road. Several "wye"
connections have been installed to provide maintenance access. Two larger
diameter pipe connections to the trunk line along with access manholes outside
the roadway have been included for maintenance access at the request of ADOT
Maintenance.

• US60 East Drainage Systems No. 1 to 8 for the segment of US60 from west of
Ellsworth Road eastward to Crismon Road continues to utilize primarily the US60
storm drain and lateral infrastructures. The collection and conveyance systems
have been extended to the new roadway edges.

• New on-site drainage systems have been provided for the segment of 202L from
Southern Avenue south to Baseline Road. North of US60, the drainage systems
discharge either east into Basins NE-l and NE-2 or west into Basins NW-1 and
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NW-2. South of US60, drainage systems discharge either into the Southeast
Channel or into Basins SE and SW.

The drainage systems for the section of Ramp W-S to the east of the 202L outlet
either into the North Channel or into the US60 storm drain.

The drainage systems at the west end of Ramp E-N discharge into the Phase I
trunk line that outlets to the Sossaman Channel. The trunk line has adequate
capacity to accept the additional flows.

Directional Ramps S-W, N-E, E-N, W-N, and S-E and Ellsworth Road Ramps A
and B have new drainage systems. Wherever possible, flows from these ramps
have been directed away from the US60 storm drain.
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CURRENT DATE: 11-26-2003
~NT TIME: 11:55:56

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

FILE DATE: 11-26-2003
FILE NAME: SRTSOUT2

SO'-t.t~e""" AVeJ.1.'t.-L

De...-t-e.l'l+lon B~s/ ""

I C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
I U 1--------------------------1-----------------------------------------------1
I L I INLET OUTLET CULVERT I BARRELS I
I V 1 ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
INo.1 (ft) eft) eft) I MATERIAL eft) eft) n TYPE I
I 1 11444.00 1437.85 984.02 I 1 RCB 10.00 6.00 .013 CONVENTIONAL I
I 2 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I

SUMMARY OF CULVERT FLOWS ecfs) FILE: SRTSOUT2 DATE: 11-26-2003

ELEV eft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1444.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1446.17 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

.7.47 200.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
8.64 300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

1449.73 400.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1450.81 500.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1451.95 600.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1453.18 700.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1453.84 750.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1456.06 900.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 a
1458.02 1000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SRTSOUT2 DATE: 11-26-2003

HEAD HEAD TOTAL FLOW % FLOW
ELEV eft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1444.00 0.000 0.00 0.00 0.00
1446.17 0.000 100.00 0.00 0.00
1447.47 0.000 200.00 0.00 0.00
1448.64 0.000 300.00 0.00 0.00
1449.73 0.000 400.00 0.00 0.00
1450.81 0.000 500.00 0.00 0.00
1451.95 0.000 600.00 0.00 0.00
1453.18 0.000 700.00 0.00 0.00
1453.84 0.000 750.00 0.00 0.00• 1456.06 0.000 900.00 0.00 0.00
1458.02 0.000 1000.00 0.00 0.00

<1> TOLERANCE (ft) =0.010 <2> TOLERANCE e%) =1.000



984.00 ft
1444.00 ft

0.00 ft
1437.85 ft

1

0.0063
984.02 ft

2

tlllltNT DATE: 11-26-2003 FILE DATE: 11-26-2003
NT TIME: 11:55:56 FILE NAME: SRTSOUT2

PERFORMANCE CURVE FOR CULVERT 1 - 1( 10.00 (ft) BY 6.00 (ft» RCB

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) eft) eft) eft) <F4> eft) eft) eft) eft) efps) Ups)

0.00 1444.00 0.00 -6.11 O-NF 0.00 0.00 0.00 0.04 0.00 0.00
100.00 1446.17 2.17 -2.28 1-S2n 1.14 1.46 1.06 1.56 9.42 3.45
200.00 1447.47 3.47 -1.42 1-S2n 1.82 2.32 1.72 2.30 11.62 4.31
300.00 1448.64 4.64 -0.35 1-S2n 2.39 3.04 2.34 2.88 12.81 4.88
400.00 1449.73 5.73 0.96 1-S2n 2.92 3.68 2.93 3.36 13.66 5.32
500.00 1450.81 6.81 2.53 1-S2n 3.42 4.28 3.38 3.79 14.81 5.68
600.00 1451.95 7.95 4.37 1-S2n 3.91 4.83 3.83 4.17 15.68 5.99
700.00 1453.18 9.18 6.47 5-S2n 4.37 5.35 4.38 4.52 15.97 6.25
750.00 1453.84 9.84 7.62 5-S2n 4.60 5.60 4.50 4.69 16.66 6.38
900.00 1456.06 12.06 11.33 6-FFc 5.28 6.00 5.28 5.16 17.05 6.71

1000.00 1458.02 13.74 14.02 6-FFc 6.00 6.00 6.00 5.44 16.67 6.91

El. inlet face invert 1444.00 ft El. outlet invert 1437.85 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

~ SITE DATA ***** CULVERT INVERT **************
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

***** CULVERT DATA SUMMARY ************************

•

BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

BOX
10.00 ft
6.00 ft

CONCRETE
0.013
CONVENTIONAL
1:1 BEVEL (45 DEG. FLARE)
NONE



•

T DATE: 11-26-2003
T TIME: 11:55:56

TAl LWATER

3

FILE DATE: 11-26-2003
FILE NAME: SRTSOUT2

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 16.00 ft

SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.001
MANNING'S n (.01-0.1) 0.016
CHANNEL INVERT ELEVATION 1437.89 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 1437.85 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL SHEAR
(cfs) (ft) NUMBER (ft) (fts) (psf)

0.00 1437.89 0.000 0.00 0.00 0.00
100.00 1439.41 0.492 1.52 3.45 0.09
200.00 1440.15 0.505 2.26 4.31 0.14
300.00 1440.72 0.511 2.83 4.88 0.18
400.00 1441.21 0.515 3.32 5.32 0.21
500.00 1441.64 0.517 3.75 5.68 0.23

• 600.00 1442.02 0.519 4.13 5.99 0.26
700.00 1442.37 0.520 4.48 6.25 0.28
750.00 1442.54 0.521 4.65 6.38 0.29
900.00 1443.01 0.523 5.11 6.71 0.32

1000.00 1443.29 0.524 5.40 6.91 0.34

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

•

PAVED
0.00 ft

100.00 ft
1333.00 ft



•
PARSONS BRINCKERHOFF
COMPUTATION SHEET

Subject: Basin NW-1

Earthwork:

•
Basin NW-1

•
Made By: P.Vineyard

Date: 11/21/2003

Checked By: _--=J:.:....=:.B:=la=:.u__

Date: _...:.1..;,:.1/=:.2..;,:.1/=:.20::..:0;.:3:....-

Cut =

1447.0
1448.0
1449.0
1450.0
1451.0
1452.0
1453.0
1454.0

7500.4
14422.0
26058.9
41415.0
60108.6
79440.7
99338.8
119719.3

4.6
8.9
16.2
25.7
37.3
49.2
61.6
74.2

120000.0

100000.0

~
80000.0

~
Gl 60000.0Ql
I!!
~ 40000.0

20000.0

0.0
1446.0 1447.0 1448.0 1449.0 1450.0 1451.0

Water Surface Elevation

1452.0 1453.0 1454.0

Basin Storage-phase2.xls.xls Southern Ave



I C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
I U 1----------------·---------1--------·--------------------------------------1
I L I INLET OUTLET CULVERT I BARRELS I
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1
IN0.I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11444.00 1437.85 978.02 I 1 RCB 8.00 6.00 .013 IMPR SOT RECI

I 2 I I I
j3 I I 1
I 4 I I I
I 5 I I 1
I 6 I I I

CURRENT DATE:CU. TIME:

11-26-2003
11 :47:44

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

FILE DATE: 11-26-2003
FILE NAME: SRTSOUT1

S Ot.tt~ Wt1 AI/tv! 't 't'

:Pefe,,~nloV\ Bt15,'",

T~f5 ~ ')(6'" C4/VW-f' w(~ it

It"fPWCJ l~ Itot- wNr not
PtX-t-ov"'Wl ~de~l.tqt-e~. The.
bq 5,'h. ov.-tf(ow be-:lJ<t5
Overforp'~ The...- -e~tv"t)'Utc'y

5p/I/Lv~ Ccv-es+e{tlI ~ 1'1-51-.-;'0)
\v eIi b~'f"e- tk-e-- IDO/9q,r
peqk: d{scJ.q~e 014+ of-K-e-
bq 5;'" ot-- 7")£ ef!;.
~+We- Cf 10/X£ / c~ lilL-A-

, \ {
I~ vt--! "'r (r e () ,

SUMMARY OF CULVERT FLOWS (cfs) FILE: SRTSOUT1 DATE: 11-26-2003

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1444.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1446.60 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1448.13 200.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

••41 300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1.02 400.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

1452.14 500.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1453.50 600.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1455.53 700.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1457.26 750.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1463.16 900.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1467.68 1000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SRTSOUT1 DATE: 11-26-2003

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW Ccfs) ERROR Ccfs) ERROR

1444.00 0.000 0.00 0.00 0.00
1446.60 0.000 100.00 0.00 0.00
1448.13 0.000 200.00 0.00 0.00
1449.41 0.000 300.00 0.00 0.00
1451.02 0.000 400.00 0.00 0.00
1452.14 0.000 500.00 0.00 0.00
1453.50 0.000 600.00 0.00 0.00
1455.53 0.000 700.00 0.00 0.00
1457.26 0.000 750.00 0.00 0.00

• 1463.16 0.000 900.00 0.00 0.00
1467.68 0.000 1000.00 0.00 0.00

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



2

C~ DATE: 11-26-2003 FILE DATE: 11-26-2003
C TIME: 11:47:44 FILE NAME: SRTSOUT1

PERFORMANCE CURVE FOR CULVERT 1 - 1( 8.00 (ft) BY 6.00 (ft» RCB

015- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)

0.00 1444.00 0.00 -6.15 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
100.00 1446.60 2.60 -2.06 1-S2n 1.35 1.70 1.30 1.52 9.64 3.45
200.00 1448.13 4.13 -0.85 1-S2n 2.18 2.69 2.09 2.26 11.94 4.31
300.00 1449.41 5.41 0.76 1-S2n 2.91 3.53 2.83 2.84 13.26 4.88
400.00 1451.02 7.02 2.80 1-S2n 3.59 4.28 3.48 3.32 14.39 5.32
500.00 1452.14 8.14 5.29 1-52n 4.25 4.96 4.16 3.75 15.02 5.68
600.00 1453.50 9.50 8.23 5-52n 4.88 5.60 4.80 4.13 15.62 5.99
700.00 1455.53 11.11 11.536-FFc 6.00 6.00 6.00 4.48 14.58 6.25
750.00 1457.26 12.01 13.26 6-FFc 6.00 6.00 6.00 4.65 15.63 6.38
900.00 1463.15 15.07 19.15 6-FFc 6.00 6.00 6.00 5.11 18.75 6.71

1000.00 1467.68 17.43 23.68 6-FFc 6.00 6.00 6.00 5.40 20.83 6.91

El. inlet face invert 1444.00 ft El. outlet invert 1437.85 ft
El. inlet throat invert 1443.96 ft El. inlet crest 0.00 ft

~ SITE DATA ***** CULVERT INVERT **************
INLET STATION 984.00 ft
INLET ELEVATION 1444.00 ft
OUTLET STATION 0.00 ft
OUTLET ELEVATION 1437.85 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0063

CULVERT LENGTH ALONG SLOPE 978.02 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

BOX
8.00 ft
6.00 ft

CONCRETE
0.013
IMPR SOT RECT
SQUARE EDGE TOP (26-90 DEG WINGWALL)
NONE

***** SIDE-TAPERED RECTANGULAR IMPROVED INLET ***
FACE WIDTH 10.00 ft
SIDE TAPER (4:1 TO 6:1) eX:1) 6.00

•



~ DATE: 11-26-2003
~I TIME: 11:47:44

TAIUIATER

******* REGULAR CHANNEL CROSS SECTION ****************

3

FILE DATE: 11-26-2003
FILE NAME: SRTSQUT1

BOTTOM WIDTH
SIDE SLOPE HIV (X:1)
CHANNEL SLOPE VIH (ft/ft)
MANNING'S n (.01-0.1)
CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

16.00 ft

2.0
0.001
0.016

1437.85 ft

1437.85 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

•

FLOW
(cfs)

0.00
100.00
200.00
300.00
400.00
500.00
600.00
700.00
750.00
900.00

1000.00

W.S.E.
(ft)

1437.85
1439.37
1440.11
1440.69
1441.17
1441.60
1441.98
1442.33
1442.50
1442.96
1443.25

FROUDE
NUMBER
0.000
0.492
0.505
0.511
0.515
0.517
0.519
0.520
0.521
0.523
0.524

DEPTH
(ft)

0.00
1.52
2.26
2.84
3.32
3.75
4.13
4.48
4.65
5.11
5.40

VEL.
(f/s)

0.00
3.45
4.31
4.88
5.32
5.68
5.99
6.25
6.38

.6.71
6.91

SHEAR
(psf)

0.00
0.09
0.14
0.18
0.21
0.23
0.26
0.28
0.29
0.32
0.34

ROADWAY OVERTOPPING DATA

•

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

PAVED
0.00 ft

100.00 ft
1462.00 ft



•
US 601202L System Traffic Interchange - Phase II

Final Drainage Report

•

•

Rating Curve Calculations for
Culverts at Northwest Corner of Southern Avenue and

Hawes Road



•

•

Hawes Road Southern Avenue

Interpolated Rating Table HY8 Rating Table
Flows Directed West Flows Directed West
Elev. (ft) Q (cfs) Elev. (ft) Q (cfs)

1436.70 0 1436.70 0
1437.50 62 1438.37 130
1438.12 111 1439.35 260
1439.00 214 1440.18 390
1439.50 283 1440.93 520
1440.00 362 1441.61 650
1440.50 445 1442.24 780
1441.00 533 1442.81 900
1441.50 629 1443.46 1,040
1442.00 730 1444.07 1,170
1442.50 835
1443.00 941
1443.50 1,049

Note:
1 Double 10'x6' RCBC extending west from the

intersection along the north side of Southern
Avenue.

2 Tailwater based on downstream box section
b=20', z=O, S=0.00677, n=0.013

•

Combined Rating Table
Total Flows Before Split

Elev. (ft) Q (cfs)

1436.70 0
1437.50 62
1438.12 111
1439.00 229
1439.50 306
1440.00 401
1440.50 521
1441.00 636
1441.50 759
1442.00 887
1442.50 1,019
1443.00 1,150
1443.50 1,281

L:\11194\Phase2\ExceI\HawSou.xls

Note: Combined Rating includes partially
blocked/controlled Southern Ave.
Culvert (2 barrels plugged)
addressed on the following sheet
of this workbook.

6/8/2004



•
Proposed Southern Avenue Culvert

Interpolated Rating Table HY8 Rating Table
Flows Directed South Flows Directed South
Elev. (ft) Q (cfs) Elev. (ft) Q (cfs)

1436.70 0 1436.70 0
1437.50 0 1437.50 0
1438.12 0 1438.12 0
1439.00 15 1439.91 30
1439.50 23 1440.21 60
1440.00 39 1440.75 90
1440.50 76 1441.31 120
1441.00 103 1441.88 150
1441.50 130 1442.42 180
1442.00 157 1443.02 210
1442.50 184 1443.67 240
1443.00 209
1443.50 232

Note:
1 Triple 8'x4' RCBC with 2 cells plugged, extending

south across the intersection along the west
side of Hawes Road.

•

•

2

L:\11194\Phase2\Excel\Haw50u.xls

Tailwater based on downstream channel
b=10', z=2, 5=0.0022, n=0.016

6/8/2004



CURRENT DATE: 12-22-2003
~T TIME: 09:49:45

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

FILE DATE: 12-22-2003
FILE NAME: HAWSOUTW J+C{~ t SOvt-rhe'f'h

FloW's BOt\\.) wt.sf-

C I SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I

I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
IN0.I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11436.70 1429.70 1035.02 1 2 RCB 10.00 6.00 .013 CONVENTIONAL I

I 2 I I I
13 I I I
I 4 I I I
I 5 I 1 I
I 6 I I I

SUMMARY OF CULVERT FLOWS (cfs) FILE: HAWSOUTW DATE: 12-22-2003

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1436.70 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1438.37 130.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

4If.9.35 260.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.18 390.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

440.93 520.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1441.61 650.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1442.24 780.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1442.81 900.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1443.46 1040.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1444.07 1170.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1444.70 1300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: HAWSOUTW DATE: 12-22-2003

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1436.70 0.000 0.00 0.00 0.00
1438.37 0.000 130.00 0.00 0.00
1439.35 0.000 260.00 0.00 0.00
1440.18 0.000 390.00 0.00 0.00
1440.93 0.000 520.00 0.00 0.00
1441.61 0.000 650.00 0.00 0.00
1442.24 0.000 780.00 0.00 0.00
1442.81 0.000 900.00 0.00 0.00
1443.46 0.000 1040.00 0.00 0.00• 1444.07 0.000 1170.00 0.00 0.00
1444.70 0.000 1300.00 0.00 0.00

<1> TOLERANCE (ft) =0.010 <2> TOLERANCE (%) =1.000



9935.00 ft
1436.70 ft
8900.00 ft
1429.70 ft

2

0.0068
1035.02 ft

2

~T DATE: 12-22-2003 FILE DATE: 12-22-2003
C T TIME: 09:49:45 FILE NAME: HAWSOUTW

PERFORMANCE CURVE FOR CULVERT 1 - 2( 10.00 (ft) BY 6.00 (ft» RCB

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) Ups) Ups)

0.00 1436.70 0.00 -7.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
130.00 1438.37 1.67 -3.39 1-S2n 0.83 1.10 0.80 0.80 8.15 7.77
260.00 1439.35 2.65 -2.88 1-S2n 1.32 1.74 1.24 1.22 10.47 10.05
390.00 1440.18 3.48 -2.30 1-S2n 1.74 2.28 1.68 1.56 11.59 11.63
520.00 1440.93 4.23 -1.63 1-S2n 2.11 2.76 2.06 1.85 12.59 12.87
650.00 1441.61 4.91 -0.85 1-S2n 2.46 3.21 2.41 2.11 13.50 13.91
780.00 1442.25 5.55 0.04 1-S2n 2.79 3.62 2.72 2.36 14.32 14.81
900.00 1442.81 6.11 0.96 1-S2n 3.09 3.99 2.99 2.57 15.07 15.55

1040.00 1443.46 6.76 2.15 1-S2n 3.43 4.39 3.43 2.80 15.14 16.32
1170.00 1444.07 7.37 3.38 1-S2n 3.73 4.75 3.65 3.00 16.04 16.97
1300.00 1444.70 8.00 4.73 1-S2n 4.03 5.09 4.04 3.19 16.10 17.56

El. inlet face invert 1436.70 ft El. outlet invert 1429.70 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

~ SITE DATA ***** CULVERT INVERT **************
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

***** CULVERT DATA SUMMARY ************************

~

BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

BOX
10.00 ft
6.00 ft

CONCRETE
0.013
CONVENTIONAL
1.5:1 BEVEL (90 DEG.)
NONE



•
T DATE: 12-22-2003

NT TIME: 09:49:45

3

FILE DATE: 12-22-2003
FILE NAME: HAWSOUTW

TAl LWATER

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 20.00 ft

SIDE SLOPE HIV (X:1) 1.0
CHANNEL SLOPE VIH (ft/ft) 0.007
MANNING'S n (.01-0.1) 0.013
CHANNEL INVERT ELEVATION 1429.70 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1429.70 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W_S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 1429.70 0.000 0.00 0.00 0.00

130.00 1430.50 1.527 0.80 7_n 0.34
260.00 1430.92 1.603 1.22 10.05 0.51
390.00 1431.26 1.643 1.56 11.63 0.66
520.00 1431.55 1.669 1.85 12.87 0.78
650.00 1431.81 1.687 2.11 13.91 0.89

• 780.00 1432.06 1.700 2.36 14.81 1.00
900.00 1432.27 1.710 2.57 15.55 1.08

1040.00 1432.50 1.719 2.80 16.32 1.18
1170.00 1432.70 1.726 3.00 16.97 1.27
1300.00 1432.89 1.732 3.19 17.56 1.35

ROADWAY OVERTOPPING DATA

•

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

PAVED
70.00 ft

100.00 ft
1333.00 ft



I C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
I U 1--------------------------1-----------------------------------------------1
I L I INLET OUTLET CULVERT I BARRELS I
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1
INo.1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I
I 1 11438.12 1437.50 83.00 I 1 RCB 8.00 4.00 .013 CONVENTIONAL I
12 I I I
I 3 I I I
I 4 I I I
I 5 I I I
I 6 I I I

CURRENT DATE: 12-22-2003
~T TIME: 09:47:06

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

FILE DATE: 12-22-2003
FILE NAME: HAWSOUTS

HC( we..-S t- 5 0 '-1r-~ ev h

Flo\Al5 3C"J Sol..ff-~

w,e~ ~ k>ctvre l.s. r''18jcJ
C(V\~ CI&-\)Y.1 hqvre{ 0reV,

SUMMARY OF CULVERT FLOWS (cfs) FILE: HAWSOUTS DATE: 12-22-2003

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1438.12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1439.91 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

.0.21 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.75 90.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

1441.31 120.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1441.86 150.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1442.42 180.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1443.02 210.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1443.67 240.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1444.38 270.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1445.16 300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION E~RORS FILE: HAWSOUTS DATE: 12-22-2003

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1438.12 0.000 0.00 0.00 0.00
1439.91 0.000 30.00 0.00 0.00
1440.21 0.000 60.00 0.00 0.00
1440.75 0.000 90.00 0.00 0.00
1441.31 0.000 120.00 0.00 0.00
1441.86 0.000 150.00 0.00 0.00
1442.42 0.000 180.00 0.00 0.00
1443.02 0.000 210.00 0.00 0.00
1443.67 0.000 240.00 0.00 0.00• 1444.38 0.000 270.00 0.00 0.00
1445.16 0.000 300.00 0.00 0.00

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) =1.000



83.00 ft
1438.12 ft

0.00 ft
1437.50 ft

1

0.0075
83.00 ft

?/c;
2

~T DATE: 12-22-2003 FILE DATE: 12-22-2003
NT TIME: 09:47:06 FILE NAME: HAWSOUTS

PERFORMANCE CURVE FOR CULVERT 1 - 1( 8.00 (ft) BY 4.00 (ft» RCB

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(ds) eft) (ft) eft) <F4> (ft) (ft) eft) (ft) (fps) (fps)

0.00 1438.12 0.00 -0.62 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
30.00 1439.91 1.28 1.79 1-S2n 0.57 0.76 0.59 0.78 6.32 3.33
60.00 1440.21 2.03 2.09 1-S2n 0.91 1.21 0.94 1.16 7.99 4.19
90.00 1440.75 2.63 2.41 1-S2n 1.20 1.58 1.24 1.46 9.06 4.76

120.00 1441.31 3.19 2.77 1-S2n 1.45 1.92 1.52 1.72 9.90 5.20
150.00 1441.86 3.74 3.17 1-S2n 1.68 2.22 1.78 1.94 10.51 5.56
180.00 1442.42 4.30 3.61 1-S2n 1.91 2.51 2.04 2.15 11.03 5.87
210.00 1443.02 4.90 4.09 5-S2n 2.12 2.78 2.27 2.33 11.55 6.14
240.00 1443.66 5.54 4.63 5-S2n 2.33 3.04 2.51 2.51 11.95 6.38
270.00 1444.38 6.26 5.21 5-S2n 2.54 3.29 2.73 2.67 12.36 6.60
300.00 1445.16 7.04 5.84 5-S2n 2.73 3.53 2.95 2.82 12.72 6.80

El. inlet face invert 1438.12ft El. outlet invert 1437.50 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

~ SITE DATA ***** CULVERT INVERT **************
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

***** CULVERT DATA SUMMARY ************************

•

BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

BOX
8.00 ft
4.00 ft

CONCRETE
0.013
CONVENTIONAL
SQUARE EDGE (0 DEG. FLARE)
NONE



e T DATE: 12-22-2003
T TIME: 09:47:06

TAILWATER

3

FILE DATE: 12-22-2003
FILE NAME: HAWSOUTS

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 10.00 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.002
MANNING'S n (.01-0.1) 0.016
CHANNEL INVERT ELEVATION 1437.50 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1437.50 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

•

FLOW
(cfs)

0.00
30.00
60.00
90.00

120.00
150.00
180.00
210.00
240.00
270.00
300.00

W.S.E.
(ft)

1437.50
1438.28
1438.66
1438.96
1439.22
1439.44
1439.65
1439.83
1440.01
1440.17
1440.32

FROUDE
NUMBER
0.000
0.664
0.685
0.694
0.700
0.704
0.706
0.709
0.711
0.712
0.714

DEPTH
(ft)
0.00
0.78
1.16
1.46
1.72
1.94
2.15
2.33
2.51
2.67
2.82

VEL.
(fts)

0.00
3.33
4.19
4.76
5.20
5.56
5.87
6.14
6.38
6.60
6.80

SHEAR
(psf)

0.00
0.11
0.16
0.20
0.24
0.27
0.29
0.32
0.34
0.37
0.39

ROADWAY OVERTOPPING DATA

•

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

PAVED
70.00 ft

100.00 ft
1333.00 ft



Hawes Channel at Driveway Crossing - Q in Hawes Channel at time of Q100 peak
at Lateral Weir in Southern Avenue System

Worksheet for Irregular Channel

Project Description'

Worksheet
Flow Element
Method
Solve For

Input Data

Slope
Discharge

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Results

Mannings Coefficient
. Water Surface Elevation
Elevation Range
Flow Area
Wetted Perimeter
Top Width

•
ctual Depth
ritical Elevation

Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

Roughness Segments

Hawes Channel at Driveway
Irregular Channel
Manning's Formula
Channel Depth

0.002600 ftlft
221.00 cfs

Improved Lotter's Method
Improved Lotter's Method

Horton's Method-

0.016
,2.34 ft

0.00 to 3.33
32.5 ft2

18.85 ft
17.31 ft
2.34 ft
2.16 ft

0.003448 ftIft
6.81 ftls
0.72 ft
3.06 ft
0.88

Subcritical

Start Station

0+00

Station (ft)

End Station Mannings Coefficient

0+20

Natural Channel Points .

Elevation (ft)

0.016

•

. 0+00
0+06
0+17
0+20

3.33
0.00
0.00'
3.33

1:\11194\phase2\flowmaster\hawes channel.fm2 Parsons Brinckerhoff
4126/200511 :42 AM ©"Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

41:z£>lo~
R.E-lJ I Sl0 4J.

Project Engineer: Jeff Blau
FloWMasterv6.1 [6140J

Page 1



_rOject Description

Worksheet
Flow Element
Method
Solve For

Input Data

Slope
Discharge

Options

Hawes Channel at Driveway Crossing - Q100
Worksheet for Irregular Channel

Hawes Channel at Driveway
Irregular Channel
Manning's Formula
Channel Depth

0.002600 ftlft
389.00 cfs

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

'Wetted Perimeter
Top Width .
Actual Depth

•

ritiCal Elevation.
ritical Slope

Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

Improved Lotter's Method
Improved Lotter;s Method

Horton's Method

0.016
3.19 ft

0.00 to 3.33
48.4 ft2

21.92 ft
19.82 ft

3.19 ft
3.02 ft

0.003208 ftIft
8.03 ftls
1.00 ft
4.20 ft
0.91

Subcritical

Roughness Segrrents

Start Station End Station Mannings Coefficient .

0+00 0+20

Natural Channel Points

0.016

•

Station (ft)

0+00
0+06
0+17
0+20

Elevation (ft)

3.33
0.00
0.00
3.33

4/Z./i/!o.s..
72-e.VI~ IO~

ProjectEngineer:.Jeff Blau
1:\11194\phase2\flowmaster\hawes channel.fm2 ·Parsons Brinckerhoff FlowMaster v6.1 [6140] .
4/26/2005 11 :37 AM ©Haestad Methods, Inc. 37 Brookside Road Waterbury,CT 06708 USA (203) 755-1666 Page 1



•

•

•

US 601202L System Traffic Interchange - Phase II
Final Drainage Report

HEC-l Output
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1*****************************************
* *

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

* JUN 1998 *• VERSION 4.1 *
*

* RUN DATE 23APR04 TIME 17:29:48 *

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

SUPER E
x x xxxxxxx xxxxx x
x x x x x xx
x x x x x
xxxxxxx xxxx x xxxxx x
x x x x x
x x x x x x
x x xxxxxxx xxxxx xxx

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

* *

* U.S. ARMY CORPS OF ENGINEERS *

* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *

* DAVIS, CALIFORNIA 95616 *

* (916) 756-1104 *

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

sf.e... 4)Z8 los
RE\l IS IOtiS S
C-.D :DA.TED

5/2.)0'7 F°\<
Flt-.1.AL- t-l-E.e..-/

tJ\ODE..L-

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

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

HEC-1 INPUT PAGE

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

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

4. The diversion at the LateraL weir in the Southern Avenue ChanneL was
revised to refLect the finaL weir geometry and rating anaLysis.

1. The storage voLumes for the NE-1, NE-2, NW-1, NW-2 and Southern Avenue
detention basins have been updated per the finaL basin geometry.

revised

Southern Avenue and Hawes
barrels of the existing 3

Revised by PARSONS BRINCKERHOFF - ApriL 2004

2. The discharge rates for detention basins NW-1 and NW-2 have been
to refLect the revisions to the outLet structures and emergency
spilLways.

3. The diversion at the box culvert system at
Road was revised to simulate blockage of 2
barreL box culvert under Southern.

MODEL NAME: NE200250.DAT

This modeL incLudes the foLLowing revisions to DMJM+HARRIS modeL
NE202USR.DAT dated December 2003.

ID
ID ******************************************************************************

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

ID
ID
ID
ID
ID
ID

ID

1

2
3

4

5
6

7

8
9

10
11

12
13
14
15
16
17
18
19
20
21
22

•



CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

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

PAGE 2

Revised by DMJM+HARRIS - August 2003

Revised by DMJM+HARRIS - July 2002

5. The data for Subbasin 31B was revised to reflect future conditions
land use.

1. In order to reflect the proposed 202 Freeway Loop, basin areas for 18C,
HEC-1 INPUT

MODEL NAME: Ne2002us.DAT

This model includes various revisions to incorporate the Red Mountain Freeway
in association with the University Drive to Southern Avenue.

1. In order to reflect the proposed 202 Freeway Loopand to facilitate design,
drainage basins 180, 18C and 24 were further subdivided. Additional
concentration points were added to provide discharges at more locations.

MODEL NAME: Ne200235.DAT

2. Drainage basin areas for 50 and 202A were modified to reflect design
refinements to the Power to University segment of the Red Mountain Freeway

This model includes various revisions to incorporate the Red Mountain Freeway
in association with the 202L/US60 Traffic Interchange Design Concept Report.

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

10
10
10
10
10 ******************************************************************************
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

23
24
25
26
27

28
29

30
31
32
33
34
35
36
37

38
39
40
41

42
43
44
45
46
47
48
49

50
51
52
53
54
55

•

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

•

56
57

58
59

60
61
62
~

M
65
66
67

68
69
70

71
72

~

~

~

~

77

~

10 23, 24, 31A and 31B were revised. Drainage basins 180, 202A, 202B, and
10 2020 were added. Basin 38 was split into 38A and 388 due to the 202 Loop
10
10 2. Several concentration points have been added and basins have been routed
10 to reflect the proposed Red Mountain Freeway alignment.
10
10 3. Existing detention basins (ADOT) have been removed and new detention
10 basins are proposed as part of the freeway construction.
10
10 4. Modifications were made to the previous (Ne20030) model per the City of
10 Mesa to remove the connection of the Southern Ave. Channel from the
10 structure at Hawes Rd. and instead connect to the Hawes Channel south of
10 the intersection.
10
10 ******************************************************************************
10 ******************************************************************************
10 ** Previous ** MODEL NAME: NE2002.DAT
10
10 THIS MODEL COVERS THE AREA EAST OF HAWES ROAD AND THE SOSSAMAN CHANNEL
10 MAJOR CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:
10
10 1. OLD SUBBASIN 18A HAS BEEN SPLIT INTO TWO SUBBASINS. SUBBASIN 18C REMAINS
10 IN THIS MODEL AS PART OF THE HAWES CHANNEL INFRASTRUCTURE



•

•

79
80
81
82
83
84
85
86
87
88

89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110

10 2. OLD SUBBASIN 30 HAS BEEN SPLIT INTO SUBBASIN 30A AND SUBBASIN 30B.
10 SUBBASIN 30 GETS INTERCEPTED BY A CHANNEL ON THE NORTH SIDE OF CORALBELL
10 AND GETS ROUTED TO SUBBASIN 31A. SUBBASIN 30B STILL GOES SOUTH ALONG
10 ELLSWORTH ROAD
10 3. FOR THE 2002 YEAR CONDITION, ALL CAP DETENTION BASINS HAVE BEEN PLACED IN
10 THE MODEL. THEIR OUTLET CHANNELS HAVE FOR THE MOST PART NOT BEEN INCLUDED
10 IN THIS MODEL. THE OUTLET CHANNELS WILL BE IN THE FUTURE MODEL
10 ******************************************************************************
10
10 SOUTHEAST MESA AREA DRAINAGE MASTER PLAN
10 AREA NORTH OF SUPERSTITION FREEWAY
10
10
10 REVISED BY VALERIE SWICK, OCTOBER-NOVEMBER 1996
10 TO INCORPORATE THE SUPERSITION STRUCTURES AND COMBINE MODELS
10
10 FILENAME: MESANE.DAT
10
10 THIS MODEL REPRESENTS THE EXISTING CONDITION OF THE WATERSHED.
10 TOTAL DRAINAGE AREA IS APPROXIMATELY 17 SQ. MI.
10
10 100-YEAR 24-HOUR FREQUENCY
ID

10
10 METHODOLOGY
10 THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0
10 SCS TYPE II RAINFALL DISTRIBUTION
10 S-GRAPH HYDROGRAPH
10 GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
10 NORMAL DEPTH STORAGE CHANNEL ROUTING
10 APPROXIMATE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN
10 EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS

HEC-1 INPUT PAGE 3

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

UPDATE WAS BASED UPON NEW MAG LAND USE DEFINITIONS FOR SINGLE FAMILY HOUSING

ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2 FT/SEC FOR WASH/NATURAL
CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10FT/SEC FOR CONCRETE CHANNEL

DATED 1994
THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS

INITIAL STUDY PERFORMED BY LISA C. YOUNG
REVIEWED BY VALERIE A. SWICK
HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL
DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995.
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10
10
ID

10
10
10
10
10
10
10
10
10
10
10 DDM MCUHP2 MESA AREA DRAINAGE MASTER PLAN
*DIAGRAM
IT 5 1APR97
10 5
IN 15
JD 3.600
PC .000
PC .029

111
112
113

114
115
116
117

118
119
120
121
122
123
124
125
126
127

128
129
130
131
132
133

•



134 PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105

135 PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172

136 PC .181 .191 .203 .218 .236 .257 .283 .387 .663 .707

• 137 PC .735 .758 .776 .791 .804 .815 .825 .834 .842 .849

138 PC .856 .863 .869 .S75 .881 .887 .893 .898 .903 .908

139 PC .913 .918 .922 .926 .930 .934 .938 .942 .946 .950

140 PC .953 .956 .959 .962 .965 .968 .971 .974 .977 .980

141 PC .983 .986 .989 .992 .995 .998 1.000

142 JD 3.58 1.0

143 JD 3.49 5.0

144 JD 3.38 10.0

145 JD 3.24 30.0

146 JD 3.10 60.0

147 JD 3.05 90.0

148 JD 3.00 120.0

149 JD 2.97 150.0
*
* DDM ***** Updated *****

150 KK 42

151 KM BASIN 42

152 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

153 KM L= 3.1 Lea= 1.5 S= 60.9 Kn= .043 LAG= 51.6

154 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

155 BA 1.75

156 LG .32 .29 5.00 .31 10.00

157 UI 114. 114. 248. 441. 618. 773. 923. 1018. 1086. 1092.

158 UI 1041. 954. 806. 673. 573. 485. 415. 340. 290. 242.

159 UI 212. 175. 147. 121. 109. 78. 78. 78. 38. 28.

• 160 UI 28. 28. 28. 28. 28. 28. 28. O. O. O.

161 UI O. O. O. O. O. O. O. O. O. o.

*
* DDM ***** Preserved *****

HEC-1 INPUT PAGE 4

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

162 KK 42T51

163 RS 10 FLOW -1

164 RC 0.08 0.055 0.08 7000 0.011

165 RX 0 600 700 710 720 730 830 1630

166 RY 10 5 3 0 0 3 5 10

*
* DDM ***** Updated *****

167 KK 51

168 KM BASIN 51

169 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

170 KM L= 1.5 Lea= .8 S= 54.4 Kn= .039 LAG= 27.3

171 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

172 BA 1.24

173 LG .29 .30 4.60 .37 18.00

174 UI 153. 416. 885. 1248. 1446. 1410. 1128. 817. 598. 428.

• 175 UI 311. 232. 163. 110. 99. 37. 37. 37. 37. 37.

176 UI O. O. O. O. O. O. O. O. O. O.

177 UI O. O. o. o. o. o. o. o. o. o.
*
* DDM ***** Preserved *****



178 KK C51

179 KM COMBINE FLOWS FROM 42 AND 51

180 HC 2

• *
* DDM ***** Preserved *****

181 KK 51T53

182 KM ROUTE 51 TO 53

183 RS 9 FLOW -1

184 RC 0.08 0.055 0.08 8000 0.01

185 RX 0 100 200 210 220 230 330 430

186 RY 7 6 5 0 0 5 6 7

*
* DDM ***** Updated *****

187
188
189
190

191
192
193
194
195
196
197
198

• LINE

199
200
201
202
203

204
205
206
207
208
209
210
211
212
213
214

• 215
216
217

KK 44A
KM BASIN 44A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 2.8 Lea= 1.4 S= 54.5 Kn= .039 LAG= 43.6

KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

BA 1.59
LG .20 .25 4.50 .45 45.00

UI 123. 123. 390. 597. 813. 994. 1114. 1180. 1153. 1063.

UI 881. 716. 588. 484. 397. 320. 259. 219. 189. 131.

UI 126. 84. 84. 75. 30. 30. 30. 30. 30. 30.

UI 30. 30. o. o. o. o. o. o. o. o.

UI o. o. o. o. o. o. o. o. o. o.

*
* DDM ***** Preserved *****

HEC-1 INPUT PAGE 5

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

KK DIV44A
KM DIVERT 80% OF THE LOW FLOWS WEST AND SOUTH TO 44B, 70% OF HIGH FLOWS

DT D44A
01 0 500 1000 3000
DQ 0 400 750 2100
* DDM ***** Updated *****

KK 43
KM BASIN 43
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.9 Lea= .9 S= 58.2 Kn= .036 LAG= 29.8

KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

BA 1.42
LG .29 .30 4.70 .35 18.00

UI 161. 376. 827. 1212. 1470. 1531. 1375. 1047. 783. 584.

UI 434. 324. 251. 171. 127. 110. 59. 39. 39. 39.

UI 39. o. o. o. O. o. O. O. O. O.

UI O. O. o. o. o. o. o. o. o. O.

*
* DDM ***** Preserved *****

KK C43
KM COMBINE 43 WITH DIVERTED FLOWS FROM 45A

HC 2
*
* DDM ***** Preserved *****



218 KK 43T53

219 RS 12 FLOY -1

• 220 RC 0.08 0.055 0.08 11250 0.009

221 RX 0 200 300 310 315 325 335 535

222 RY 6 3 2 0 0 2 3 6

*
* DDM ***** Updated *****

223 KK 53

224 KM BASIN 53

225 KM THE FOLLOYING PARAMETERS YERE PROVIDED FOR THIS BASIN

226 KM L= 1.9 Lea= .9 S= 63.5 Kn= .039 LAG= 31.8

227 KM PHOENIX VALLEY S-GRAPH YAS USED FOR THIS BASIN

228 BA .78

229 LG .29 .30 5.20 .28 20.00

230 UI 83. 189. 377. 486. 616. 903. 943. 707. 555. 428.

231 UI 291. 149. 123. 83. 38. 25. 25. 25. o. o.

232 UI O. O. O. O. o. O. O. O. O. O.

*
* DDM ***** Preserved *****

233 KK C53

234 KM COMBINE 53, 43 AND 51

235 HC 3
*
* DDM ***** Updated *****

HEC-1 INPUT PAGE 6

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

236
237
238
239
240
241
242
243
244
245
246

KK 54
KM BASIN 54
KM THE FOLLOIJING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.5 Lea= .8 S= 42.8 Kn= .044 LAG= 32.8

KM PHOENIX VALLEY S-GRAPH YAS USED FOR THIS BASIN

BA .49
LG .30 .29 5.40 .26 17.00

UI 50. 107. 221. 287. 359. 502. 603. 449. 358. 278.

UI 206. 110. 84. 55. 39. 15. 15. 15. 15. o.

UI o. o. o. o. o. o. o. o. O. O.

UI O. O. o. o. o. o. o. o. o. o.

*
* DDM ***** Preserved *****

247 KK C54

248 KM COMBINE 53 AND 54

249 HC 2
*
* DDM ***** Preserved *****

2500
1025

1000
275

450
o

KK DCAP12
KM FLOYS SPLIT AT CAP AND SOUTHERN AVE, RATING CURVES BASED ON THREE 5X7 CBCs
KM PART OF THE FLOW GOES SOUTH ACRSS SOUTHERN TO CAP 13 +14

DT SOUTH
01 0
DQ 0

250
251
252
253
254
255•

*
* DOM ***** Preserved *****



•
256
257
258
259
260

KK CAP12
RS 1 FLOW -1

SV 0 0.238 2.72 13.37 36.82

SE 1563.6 1564 1566 1568 1570

SQ 0 30 188 574 1098

*
* DDM ***** Preserved *****

261
262
263

KK DR44A
KM RETRIEVE DIVERTED FLOWS FROM 44A
DR D44A

*
* DDM ***** Preserved *****

HEC-1 INPUT
***** Updated *****

9000 0.008
1012.5 1022.5 1027.5 1532.5 2037.5

o 0 3 5.5 6

PAGE 7

FLOW THROUGH NEIGHBORHOODS
44ATB
ROUTE 44A TO 44B, STREET AND SHEET
NO CURB AND GUTTER

15 FLOW -1
0.055 0.045 0.055

o 500 1010
6 5.5 3

264 KK
265 KM
266 KM
267 RS
268 RC

269 RX
270 RY

*
* DDM

•
LINE

271
272
273
274
275
276
2n
278
279
280

281
282
283

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

KK 44B
KM BASIN 44B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.1 Lea= .9 S= 64.8 Kn= .041 LAG= 26.2

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA 1.06
LG .26 .24 6.60 .17 30.00

UI 136. 426. 715. 947. 1453. 1456. 1057. 775. 520. 251.

UI 180. 109. 42. 42. 42. O. O. O. O. O.

UI O. O. O. o. o. o. o. o. o. o.
*
* DDM ***** Preserved *****

KK C44B
KM COMBINE 44A WITH 44B
HC 2
*
* DDM ***** Preserved *****

*
* DDM ***** Preserved *****

66.53
1570
2754

11.626
1568
1684

KK CAP10+
KM COMBINED CAP 10 AND 11, SAME CONTRIBUTING AREA AND HYDRAULICALLY CONNECTED
KM STORAGE AND DISCHARGES WERE ADDED AT THE APPROPRIATE ELEVATIONS

RS 1 FLOW -1
SV 0 0.43 3.397
SE 1562.4 1564 1566
SQ 0 180 736

284
285
286
287
288
289
290•
291
292

KK RCAP11
KM ROUTE FLOWS FROM CAP OVERCHUTE #10 AND 11 TO ADOT WEST BASIN



KK C12
KM COMBINE ROUTED FLOWS FROM CAP #10 AND 11 WITH CAP #12

HC 2

* DDM ***** Preserved *****

•
293

294
295
296

RK

*
2400 0.0003 0.013 TRAP 20 3

*
* DDM ***** Preserved *****

535.1 667.85 713.55
52 55 56

367.5
48

210.3
44
.5

1.5

KK ADOT-W
KM WEST ADOT DETENTION BASIN 4189, WEST OF CAP AND NORTH OF SUPERSITION FREEWAY
KM FROM EASTERN MARICOPA COUNTY AREA DRAINAGE MASTER STUDY, FCD OF MARICOPA

KM COUNTY
KM AND SUPERSTITION FREEWAY COMPREHENSIVE OFFSITE DRAINAGE PLAN,
KM A-N WEST, INC., FEBRUARY, 1987.
RS 1 ELEV 36
SV 0 12.35 63.5
SE 36 38 40
SL 36.0 28.27 .6
SS 55 200 2.6

297
298
299
300
301
302
303
304
305
306
307

*
* DDM ***** Preserved *****

HEC-1 INPUT PAGE 8

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

2032
13

1532
12.5

1032
12

.0033
1020

o

4500
1012

o

KK RADOTW
KM ROUTE FLOWS IN CONCRETE CHANNEL TO CULVERTS UNDER SUPERSTITION FREEWAY

RS 1.75 FLOW -1
RC .035 0.012 .035
RX 0 500 1000
RY 13 12.5 12

308
309
310
311
312
313

LINE

•
*
* DDM ***** Updated *****

314
315
316
317

318
319
320
321
322

KK 36B
KM BASIN 36B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lea= .5 S= 45.0 Kn= .028 LAG= 15.0
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .32
LG .30 .29 7.30 .11 16.00
UI 125. 387. 715. 627. 361. 139. 58. 22.
UI O. O. O. O. O. O. O. O.

O.
O.

o.
O.

*
* DDM ***** Preserved *****

•
323
324
325
326

327
328
329

KK C36B
KM COMBINE FLOWS FROM ADOT BASIN WWITH SUB36
HC 2
ZW A=ADOT WEST BASIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR

*
* DDM ***** Preserved *****

KK RSOUTH
KM RETRIEVE FLOWS CROSSING SOUTHERN AT CAP
DR SOUTH

*



•
330
331
332
333
334
335
336
337
338

339
340
341

* DDM ***** Updated *****

KK 57
KM BASIN 57
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .3 Lea= .1 S= 35.7 Kn= .044 LAG= 9.4
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

BA .18
LG .37 .35 5.40 .25 2.00
UI 193. 566. 378. 149. 59. 19. o. o.
UI o. o. o. o. o. o. o. o.
*
* DDM ***** Preserved *****

KK C57
KM COMBINE FLOWS CROSSING SOUTHERN AT CAP WITH THOSE OF SUBBASIN 57

HC 2

*
* DDM ***** Preserved *****

HEC-1 INPUT

o.
o.

o.
o.

PAGE 9

5.746
1570
1143•

LINE

342
343
344
345
346
347
348

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

KK CAP13+
KM CAP OVERCHUTES 13 AND 14 WERE COMBINED SINCE THY HAVE COMMON DRAINAGE
KM STORAGE AND DISCHARGES WERE ADDED AT SPECIFIED ELEVATIONS

RS 1 FLOW -1
SV 0 1.198 2.601
SE 1564 1567 1568
SQ 0 180 500

*
* DDM ***** Updated *****

349
350
351
352
353
354
355
356
357

358
359
360

KK 36A
KM BASIN 36A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .3 Lea= .2 S= 44.1 Kn= .028 LAG= 6.6
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .10
LG .27 .34 6.00 .21 28.00
UI 201. 435. 101. O. O. O. O. O.
UI O. o. O. O. O. O. O. O.

*
* DDM ***** Preserved *****

KK C36A
KM COMBINE FLOWS FROM CAP OVERCHUTES INTO ADOT EAST DETENTION BASIN

HC 2

*
* DDM ***** Preserved *****

o.
O.

o.
o.

•
361
362
363
364
365
366
367
368

KK ADOT-E
KM EAST ADOT DETENTION BASIN 4105, WEST OF CAP AND NORTH OF SUPERSTITION
KM FROM EASTERN MARICOPA COUNTY AREA DRAINAGE MASTER STUDY, FCD OF MARICOPA

KM COUNTY
KM AND SUPERSTITION FREEWAY COMPREHENSIVE OFFSITE DRAINAGE PLAN,
KM A-N WEST, INC., FEBRUARY, 1987.
RS 1 ELEV 49.5
SV 0 300 340



369 SE 49.5 60 61
370 SL 49.5 28.27 .6 .5

371 SS 60 200 2.6 1.5

• 372 ZW A=ADOT EAST BASIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR

*
* DDM ***** Preserved *****

373 KK CFAKE
374 KM THIS IS JUST A FAKE CONCENTRATION POINT TO ELIMINATE THE ERROR THAT SAYS TO

375 KM "COMBINE HYDROGRAPHS MORE OFTEN".
376 HC 2

*
* DDM ***** Updated *****

HEC-1 INPUT PAGE 10

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

377 KK 52
378 KM BASIN 52
379 KM THE FOLLOYING PARAMETERS WERE PROVIDED FOR THIS BASIN

380 KM L= 1.6 Lea= .7 S= 54.9 Kn= .035 LAG= 25.3

381 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

382 BA .43
383 LG .31 .31 6.60 .15 12.00

384 UI 58. 191. 311. 418. 657. 573. 419. 304. 176. 98.

385 UI 63. 30. 18. 18. 18. O. O. O. o. O.

386 UI O. O. O. O. O. O. O. O. O. O.

* DDM ***** Updated *****

• 387 KK 56
388 KM BASIN 56
389 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

390 KM L= .9 Lea= .5 S= 57.9 Kn= .040 LAG= 20.2

391 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

392 BA .55
393 LG .31 .24 7.30 .13 20.00

394 UI 106. 393. 593. 982. 870. 588. 362. 157. 97. 30.

395 UI 28. 28. O. O. O. o. O. o. o. O.

396 UI O. O. o. o. o. o. o. O. o. o.
*
* DDM ***** Preserved *****

397 KK C56
398 KM COMBINE 52 AND 56 BEHIND THE STOCK POND

399 KM ASSUMING STOCK POND IS EFFECTIVE, DIVERTS FLOWS SOUTH ACROSS SUPERSTITION

400 KM STORAGE ROUTING WAS NOT PERFORMED, CHANNEL/PIPE CROSSING

401 HC 2
*
* DDM ***** Preserved *****

402 KK 56T58
403 RS 3 FLOW -1
404 RC 0.08 0.055 0.08 2500 0.004

• 405 RX 0 200 300 310 320 330 430 530

406 RY 6 4 3 0 0 3 4 6

*
* DDM ***** Updated *****

407 KK 58



•
408
409
410
411
412
413
414
415
416

KM BASIN 58
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.1 Lea= .5 S= 50.4 Kn= .033 LAG= 18.3
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .95
LG .34 .36 5.60 .22 4.00
UI 238. 813. 1261. 1998. 1385. 886. 384. 213.
UI o. o. o. o. o. o. o. o.
UI o. O. o. O. o. o. o. o.
*
* DDM ***** Preserved *****

HEC-1 INPUT

76.
o.
O.

54.
o.
o.

PAGE 11

LINE

417
418
419
420
421
422
423
424

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

KK C58
KM COMBINE 58 WITH 56
KM THE VOLUME AT THIS CONCENTRATION POINT WILL BE SPLIT BETWEEN THE OVERCHUTES
KM CAP1A AND CAP1B. THIS WILL BE MODELED AS FLAT TOP HYDROGRAPHS WITH 217 CFS

KM VALUES FOR UI CARDS AT THESE OVERCHUTES
KM NO DATA AVAILABLE ON CAP OVERCHUTE SIZING
ZW A=CONCENTRATION POINT C58 B=FLOW TO OVERCHUTES C=FLOW F=OBSERVED

HC 2

*

•
425
426
427
428
429
430
431
432
433
434
435
436

KK 46B
KM BASIN 46B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.4 Lea= .7 S= 42.9 Kn= .073 LAG= 51.1
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .36
LG .21 .24 4.00 .56 51.00
UI 24. 24. 59. 95. 118. 135. 156. 182.
UI 262. 217. 189. 161. 138. 117. 94. 61.
UI 31. 24. 21. 7. 7. 7. 7. 7.
UI o. o. o. O. o. o. O. O.
UI o. O. o. o. o. o. o. o.
*

232.
42.
7.
O.
o.

298.
39.
7.
O.
o.

437
438
439
440
441

KK
KM
DT
01

DQ

*

D46B
RETAIN 100 YEAR 2 HOUR, (16% FOR FUTURE DEVELOPMENT)

046 5
o 10000
o 10000

KK RCAP6B
KM CHANNEL PARAMETERS TAKEN FROM PLANS BY AMERICAN ENGINEERING
KM FOR THE SUPERSTITION SKYLINE HIGH SCHOOL
KM FLOW IS ROUTED ALONG THE TRANSMISSION LINE CORRIDOR
KM ROUTE CONCENTRATION POINT CAP#6 TO SUBBASIN 29A (CRISMON CHANNEL)

RS 2 FLOW -1

•

442
443
444
445
446

447
448
449
450
451
452

KK CAP6
RS 1
SV 0
SE 1556.2
SQ 0

*

FLOW
0.236

1558
52

-1

1.627
1560
180

8.021
1562
350



453 RC .013 .013 .013 2300 .002

454 RX 0 39 40 45.5 53.5 59 60 99

455 RY 6.5 5.5 5.5 0 0 6.5 6.5 6.5

*• HEC-1 INPUT PAGE 12

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

456 KK 29A
457 KM BASIN 29A
458 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
459 KM L= .9 Lea= .4 S= 41.2 Kn= .107 LAG= 49.5

460 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
461 BA .18
462 LG .21 .24 4.00 .58 29.00

463 UI 12. 12. 33. 51. 63. 72. 84. 99. 131. 157.

464 UI 127. 107. 93. 78. 66. 56. 40. 24. 21. 19.

465 UI 12. 12. 5. 4. 4. 4. 4. 4. 4. o.
466 UI o. o. o. o. o. o. o. o. o. o.
467 UI o. o. o. o. o. o. o. o. o. o.

*

468 KK D29A
469 KM RETAIN 100 YEAR 2 HOUR, (73% FOR FUTURE DEVELOPMENT)

470 DT D29A 9
471 DI 0 10000
472 DQ 0 10000

*

• 473 KK C29A
474 HC 2

*
* OVERTOPPING OF CRISMON ROAD CHANNEL REMOVED TO REFLECT FUTURE CHANNEL

475 KK 45A
476 KM BASIN 45A
477 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

478 KM L= 2.0 Lea= 1.0 S= 70.4 Kn= .079 LAG= 66.1

479 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
480 BA .62
481 LG .21 .25 4.00 .60 19.00

482 UI 31. 31. 31. 101. 126. 150. 171. 187. 210. 238.

483 UI 273. 346. 409. 353. 303. 269. 243. 213. 190. 166.

484 UI 149. 120. 89. 56. 54. 52. 42. 31. 31. 22.

485 UI 10. 10. 10. 10. 10. 10. 10. 10. 10. o.
486 UI o. o. o. o. o. o. o. o. o. o.
487 UI o. o. o. o. o. o. o. o. o. o.

*

488 KK D45A
489 KM RETAIN 100 YEAR 2 HOUR, (66% FOR FUTURE DEVELOPMENT)

490 DT D29A 24
491 DI 0 10000

• 492 DQ 0 10000

*

493 KK D45A
494 KM DIVERT 75% OF THE FLOW SOUTH, THE REMAINDER ALONG UNIVERSITY TO NEXT SUBBASIN

495 KM CHANNEL ALONG UNIVERSITY, SOME SHEET FLOW IS DIVERTED





LINE
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• 536 KK 45B

537 KM BASIN 45B

538 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

539 KM L= 1.9 Lca= .9 S= 45.0 Kn= .052 LAG= 45.2

540 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

541 BA .66

542 LG .22 .25 6.00 .22 50.00

543 UI 49. 49. 159. 219. 266. 309. 368. 482. 614. 516.

544 UI 425. 363. 302. 252. 202. 124. 86. 80. 53. 49.

545 UI 22. 15. 15. 15. 15. 15. o. o. o. o.

546 UI o. o. o. o. o. o. o. o. o. o.

*

547 KK D45B

548 KM RETAIN 100 YEAR 2 HOUR, (42% FOR FUTURE DEVELOPMENT)

549 DT D45B 24

550 01 0 10000

551 DQ 0 10000

*

552 KK C45B

553 KM COMBINE FLOWS FROM 45A AND 45B

554 HC 2

*

• 555 KK CAP8

556 KM ROUTE THROUGH CAP OVERCHUTE #8

557 RS 1 FLOY -1

558 SV 0 1.449 9.494 43.04

559 SE 1562.1 1564 1566 1568

560 SQ 0 120 436 935

*

561 KK C7+8

562 KM COMBINE FLOIo/ FROM OVERCHUTES #7 &#8

563 KM ROUTE FLOW FROM HERE THROUGH PARKWOOO RANCH

564 HC 2

*

565 KK RCAP78

566 KM ROUTE CAP OVERCHUTE #7 &#8 TO SUBBASIN 29B, A ROUTING OF ABOUT 4000 FT

567 KM CHANNEL DIMENSIONS FROM PARKWOOO RANCH

568 KM (ADMP CHANNEL 10 CN4)

569 RS 3 FLOW -1

570 RC .035 .035 .035 4000 .0033

571 RX 0 12 27 45 125 143 158 170

572 RY 6.5 4.5 3 0 0 3 4.5 6.5

*
HEC-1 INPUT
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573 KK 29B

574 KM BASIN 29B

575 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN



576 KM L= .8 Lea= .5 S= 52.6 Kn= .092 LAG= 42.2

577 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

578 BA .08

• 579 LG .18 .25 4.00 .66 17.00

580 UI 6. 7. 23. 31. 36. 43. 53. 74. 75. 59.

581 UI 50. 41. 34. 27. 16. 11. 10. 6. 6. 2.

582 UI 2. 2. 2. 2. 2. o. o. O. O. o.
583 UI o. o. o. o. o. O. O. O. o. O.

*

584 KK D29B
585 KM RETAIN 100 YEAR 2 HOUR, (98% FOR FUTURE DEVELOPMENT)

586 DT D29B 5

587 DI 0 10000
588 DQ 0 10000

*

589 KK C29B1
590 KM COMBINE FLOWS FROM CAP #7 OVERCHUTE AND SUBBASIN 29B

591 HC 2

*

592 KK C29B2
593 KM COMBINE ROUTED FLOW FROM 29A WITH SUBBASIN 29B

594 HC 2

*

595 KK TRANS
596 KM ROUTE FLOW ALONG THE TRANSMISSION CORRIDOR

• 597 KM ADJACENT TO SCHOOL SITE AND PARKWOOD RANCH

598 KM (ADMP CHANNEL ID CN3)

599 RS 1 FLOW -1

600 RC .013 .013 .013 2600 .0015

601 RX 0 39 40 51 78 89 90 129

602 RY 6.5 5.5 5.5 0 0 5.5 5.5 6.5

*

603 KK 29C
604 KM BASIN 29C
605 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

606 KM L= .9 Lea= .5 S= 58.8 Kn= .074 LAG= 34.7

607 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

608 BA .23
609 LG .24 .25 5.70 .27 32.00

610 UI 23. 43. 95. 124. 153. 199. 280. 226. 180. 143.

611 UI 113. 77. 41. 36. 23. 15. 7. 7. 7. 7.

612 UI o. o. o. o. o. o. o. o. o. o.
613 UI o. o. o. o. o. o. o. o. O. o.

*
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• 614 KK D29C

615 KM RETAIN 100 YEAR 2 HOUR, (98% FOR FUTURE DEVELOPMENT)

616 DT 029 17
617 DI 0 10000
618 DQ 0 10000

*



619 KK C29C2
620 KM COMBINE ROUTED FLOWS FROM C29B2 AND C29C1

• 621 HC 2

*

622 KK 29CTD1

623 KM REACH PR-2, PR-3

624 KM ROUTE FLOW ALONG SOUTH OF SCHOOL AND SOUTH ALONG CRISMON TO SOUTHERN

625 KM GRASS LINED CHANNEL

626 RS 1 FLOW -1

627 RC .045 .045 .045 2500 .0025

628 RX 0 20 40 69 109 139 147 155

629 RY 6.5 5.5 4.9 0 0 4.9 5.5 6.5

*

630 KK 55

631 KM BASIN 55
632 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

633 KM L= .5 Lea= .2 S= 72.3 Kn= .081 LAG= 22.2

634 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

635 BA .14

636 LG .24 .24 4.60 .40 29.00

637 UI 21. 85. 128. 192. 243. 167. 116. 63. 35. 20.

638 UI 7. 7. 7. O. O. O. O. O. O. O.

639 UI O. O. O. O. O. O. O. O. O. O.

*

640 KK 055

• 641 KM RETAIN 100 YEAR 2 HOUR, (90% FOR FUTURE DEVELOPMENT)·

642 DT D55 9

643 DI 0 10000

644 DQ 0 10000

*

645 KK CAP9
646 RS 1 FLOW -1

647 SV 0 2.03 10.075 43.569

648 SE 1562.1 1564 1566 1568

649 SQ 0 120 436 935

*

650 KK RCAP9

651 KM ROUTE CAP OVERCHUTE #9 TO SUBBASIN 290

652 KM UNLINED CHANNEL THROUGH PARKWOOD RANCH

653 KM DESIGN PLANS BY STANDAGE &TRUITT

654 KM CHANNEL REVISED BY HOSKIN ENG.

655 KM CHANNEL 10 FOR THAT PART OF THE CHANNEL THAT CUT ACROSS 29D)
HEC-1 INPUT PAGE 17
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656 RS 3 FLOW -1

657 RC .035 .035 .035 4700 .0050

• 658 RX 0 16 30 40 50 60 74 90

659 RY 7.4 3.4 2.0 0 0 2.0 3.4 7.4

*

660 KK 29D
661 KM BASIN 290



662 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

663 KM L= 1.2 Lea= .9 S= 40.7 Kn= .066 LAG= 47.8

664 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

• 665 BA .65
666 LG .21 .25 4.90 .35 43.00

667 UI 46. 46. 133. 196. 239. 275. 325. 390. 532. 552.

668 UI 439. 375. 319. 270. 225. 177. 111. 80. 75. 51.

669 UI 46. 26. 14. 14. 14. 14. 14. 14. o. o.
670 UI o. o. o. o. o. o. o. o. o. o.

*

671 KK D29D
672 KM RETAIN 100 YEAR 2 HOUR, (53% FOR FUTURE DEVELOPMENT)

673 DT D29D 27
674 DI 0 10000
675 DQ 0 10000

*

676 KK D2902
677 KM DIVERT APPROXIMATLY 2/3 OF SUBBASIN 29D'S FLOW TO THE EAST. THIS HAPPENS

678 KM BECAUSE CHANNEL CNS CUTS ACROSS SUBBASIN 290. ONLY THOSE FLOWS TO THE EAST OF

679 KM THE CHANNEL GET INTO THE CHANNEL
680 DT D29DE 10000
681 DI 0 100 200 500 800

682 DQ 0 66 132 330 528

*
* *****KVM*****

683 KK C29C3

• 684 KM COMBINE FLOWS FROM C29C2, D29D2, AND RCAP9

685 HC 3
*
* RETENTION BASIN 5, OPTION 2

686 KK BASIN5
687 KM WITH 36-INCH OUTFALL
688 RS 1 STOR -1
689 SA 0 3.9 11 13.7 14 14

690 SE 1518 1521 1523 1524 1528 1531

691 SL 1518 18.00 0.6 0.5

692 SS 1528 200 2.5 1.5

*
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693 KK RBAS5
694 KM REACH PR-1
695 KM ROUTE FLOWS FORM 29D (WESTERN 1/3) TO SUBBASIN 36. CRISMON AND SOUTHERN TO

696 KM THE SUPERSTITION FWY. (PREVIOUSLY CALLED 29DT36)

697 RS 1 FLOW -1
698 RC 0.025 0.025 0.025 2150 0.0017

699 RX 0 20 25 32 44 60 68 76

• 700 RY 3.8 3.9 4 0 0 4 3.9 3.8

*

701 KK G29DE
702 KM RECALL THE EASTERN 2/3 OF SUBBASIN 29D. THIS IS RECALLED 2600 FT EAST OF

703 KM CRISMON RD.



704 DR D29DE
*
* FOLLOWING ROUTE ADDED BY HOSKIN ENG.*

• 705 KK 29T36
706 KM ROUTE FLOW FROM PARKWOOD RANCH THROUGH NEW UNLINED CHANNEL
707 KM CROSS-SECTION MATCHES PARKWOOD RANCH CHANNEL
708 KM (ADMP CHANNEL ID CN5)
709 RS 3 FLOW -1
710 RC .035 .035 .035 3000 .0050

711 RX 0 16 30 40 50 60 74 90

712 RY 7.4 3.4 2.0 0 0 2.0 3.4 7.4

*

713 KK 36C
714 KM BASIN 36C
715 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
716 KM L= 1.2 Lea= .6 S= 44.2 Kn= .020 LAG= 12.4

717 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
718 BA .44
719 LG .10 .25 4.65 .47 80.00

720 UI 266. 780. 1282. 724. 259. 83. 37. o. o. O.

721 UI O. O. O. O. O. O. O. O. O. O.

*

722 KK D36C
723 KM RETAIN 100 YEAR 2 HOUR, (87% FOR FUTURE DEVELOPMENT)

724 DT D36C 38
725 DI 0 10000

• 726 DQ 0 10000
*

727 KK C36
728 KM COMBINE FLOWS IN CHANNEL ACROSS PARKWOOD RANCH (SUBBASIN 290) WITH SUBBASIN 3

729 HC 3
*
* OOM ***** Preserved *****
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730 KK 36T37
731 KM ROUTE C36 TO C37 VIA ADOT CONCRETE CHANNEL
732 RS 1.76 FLOW -1
733 RC 0.035 0.013 0.035 5280 0.0033
734 RX 0 500 1000 1012 1020 1032 1532 2032

735 RY 13 12.5 12 0 0 12 12.5 13

*
* ODM ***** updated *****

736 KK 30b
737 KM BASIN 30b
738 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

• 739 KM L= 1.5 Lea= .9 S= 43.3 Kn= .060 LAG= 48.3

740 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
741 BA .81
742 LG .27 .27 4.00 .52 25.00
743 UI 57. 57. 161. 241. 296. 339. 400. 475. 645. 703.

744 UI 558. 475. 407. 344. 288. 236. 149. 101. 94. 71.



KK 30bT37
KM ROUTE FLOWS FROM S30b TO C37 VIA NATURAL CHANNEL
RS 4.4 FLOW -1
RC 0.040 0.035 0.040 2640 0.053
RX 0 2 3 4 7 8 28
RY 6 5 5 0 0 4 4.5
* DDM ***** Updated *****

* DDM ***** Preserved *****•
745
746

747
748
749
750
751
752

UI
UI

*

57.
O.

41.
O.

17.
O.

17.
O.

17.
O.

17.
O.

17.
O.

17.
O.

528
5

o.
o.

o.
O.

o.
o.

o.
o.

32.
O.

85.
O.

204.
O.

14.00
531.

O.

.49
922.

O.

4.00
1051.

O.

.33
569.

O.
***** Preserved *****

37
BASIN 37

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.0 Lca= .5 S= 45.0 Kn= .028 LAG= 15.0
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.47

.31
184.

O.

KK
KM
KM
KM
KM
BA
LG
UI
UI
* DDM

753
754
755
756
757
758

759
760
761

•
762
763
764

765
766
767
768
769
770

KK C37
KM COMBINE FLOWS FROM S37, S30, AND C36 AT C37
HC 3

*
* DDM ***** Preserved *****

KK ADOTEL
KM ADOT DETENTION BASIN 4313 AT ELLSWORTH RD. AND SUPERSTITION
KM FROM EASTERN MARICOPA COUNTY AREA DRAINAGE MASTER STUDY, FCD OF MARICOPA

KM COUNTY
KM AND SUPERSTITION FREEWAY COMPREHENSIVE OFFSITE DRAINAGE PLAN,
KM A-N WEST, INC., FEBRUARY, 1987.
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771
772
m
774
775

RS
SV
SE
SL
SS

1

o
56
56
74

ELEV
617

74
3.14

200

56
650

75
0.6
2.6

.05
1.5

*
* DDM ***** Preserved *****

*
* ******************************************************************************
* Revised by DMJM to reflect Red Mountain Freeway Design Concepts
* ******************************************************************************

•
776
m
778

*

KK 37T38A
KM ROUTE FLOWS FROM C37 TO C38A VIA ADOT CONCRETE CHANNEL

RS 1.76 FLOW -1

*
779
780
781

RC 0.035
RX 0
RY 13

0.012
500

12.5

0.035
1000

12

3620 0.0045
1012 1020

o 0

1032
12

1532
12.5

2032
13



*

* DDM ***** Inserted *****

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

* Revised by DMJM to reflect Red Mountain Freeway Design Concepts

*

***** Revisions by DMJM to document original design *****

*
* ***** Original ADOT On-line Detention Basin per URS Final Drainage Report ***

*

*

KK 38A
KM BASIN 38A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

* KM L= 1.1 Lca= .8 S= 37.0 Kn= .063 LAG= 50.8

KM L= 1.1 Lca= .8 S= 37.0 Kn= .063 LAG= 43.8

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .3275
LG .25 .29 4.25 .44 31.00

UI 25. 25. 87. 116. 141. 164. 198. 266. 316. 249.

UI 209. 175. 145. 121. 85. 50. 43. 34. 25. 18.

UI 8. 8. 8. 8. 8. 8. O. o. O. O.

UI O. O. O. O. O. O. O. O. o. O.

*
* Old Parameters from the Previous Subbbasin 38
* BA .47
* LG .25 .29 4.25 .44 31.00

* UI 31. 31. 78. 127. 156. 179. 207. 242. 313.

* UI 340. 282. 247. 209. 179. 152. 119. 77. 55.

* UI 39. 31. 25. 10. 10. 10. 10. 10. 10.

* UI o. O. o. o. o. o. o. O. O.

* UI O. O. o. o. o. o. o. O. o.
*

785
786
787
788
789
790
791
792

782
783
784

•

•

* KKHDET12
* KM ONLINE DETENTION POND #12 - UPSTREAM FROM HAWES RD. (STA. 992+00 - 997+00)

* RS 1. ELEV 1439.8
* SV O. 0.11 1.81 5.73 8.84 9.92 10.78
* SE1439.8 1441.8 1443.8 1445.8 1447.3 1447.8 1448.2
* SQ O. 52.0 100.0 132.0 152.0 209.0 285.0

*
* ***** Original ADOT On-line Detention Basin per URS Final Drainage Report ****

*

5.88 7.10 7.96 10.09
1433.8 1434.4 1434.8 1435.8
132.0 140.0 162.0 279.0

* KKHDET11
* KM ONLINE DETENTION POND #11
* RS 1. ELEV 1427.8
* SV O. 0.11 1.87
* SE1427.8 1429.8 1431.8
* SQ o. 52.0 100.0

- UPSTREAM FROM HAWES RD. (STA. 977+00 - 972+00)

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

*

• LINE

793

* Revise interval to read hydrograph more accurately

*
HEC-1 INPUT
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*

794 KK 2020



795 KM BASIN 202D

796 KM Hydrograph created from onsite Rational Calulations and SCS Distribution

797 KM A =15.93 acres, C =0.80, Tc =15.33 min.

• 798 BA .0249

799 QI 1 1 1 1 1 1 1 1 1 1

800 QI 1 1 1 1 1 1 1 1 1 1

801 QI 1 1 1 1 1 1 1 1 1 1

802 QI 1 1 1 1 1 1 1 1 1 1

803 QI 1 1 1 1 1 1 1 1 1 1

804 QI 1 1 1 1 1 1 1 1 1 1

805 QI 1 1 1 1 1 1 1 1 1 1

806 QI 1 1 1 2 2 2 2 2 2 2

807 QI 2 2 2 2 2 2 2 2 3 3

808 QI 3 3 3 3 4 4 4 6 10 15

809 QI 19 26 40 71 100 94 69 48 35 25

810 QI 17 11 8 6 5 4 4 3 3 3

811 QI 3 3 3 2 2 2 2 2 2 2

812 QI 2 2 2 2 2 2 2 2 1 1

813 QI 1 1 1 1 1 1 1 1 1 1

814 QI 1 1 1 1 1 1 1 1 1 1

815 QI 1 1 1 1 1 1 1 1 1 1

816 QI 1 1 1 1 1 1 1 1 1 1

817 QI 1 1 1 1 1 1 1 1 1 1

818 QI 1 1 1 1 1 1 1 1 1 1

819 QI 1 1 1 1 1 1 1 1 1 1

820 QI 1
*

821 KK C38A

• 822 KM COMBINE FLOWS FROM BASIN 38A WITH ADOT DETENTION OUTLET AND FREEWAY'S 202D

823 HC 3
*
* **** Revised by DMJM to reflect Red Mountain Freeway 30% Design Concepts ****

*

824 KK 202NE1
825 KM On-line Detention Basin estimated for 202L/US60 Traffic Interchange DCR

826 KM Basin is located Northeast of the 202L/US60 Traffic Interchange - Upper Basin

827 RS 1 ELEV 1436.2

*
* SV 0 0.2 2.3 6.4 14.9 29.2 36.7 44.4 52.3 60.4

*
* *** Revised by PB to reflect final basin geometry ****

*
828 SV 0 0,4 2.8 6.4 14.3 28.8 36.4 44.1 52.0 60.7

829 SE 1436.2 1437.0 1438.0 1438.73 1440.0 1442.0 1443.0 1444.0 1445.0 1446.0

* ***** Double 30 inch dia. RCP Outlet Pipe *****

830 SQ 0 0 0 0 43 69 79 88 96 103

*
*
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• 831 KK 202NE2
832 KM On-line Detention Basin estimated for 202L/US60 Traffic Interchange DCR

833 KM Basin is located Northeast of the 202L/US60 Traffic Interchange - Lower Basin

834 RS ELEV 1433.9

*



SV 0 0.9 3.7 8.1 12.8 17.8 22.8 28.2 33.5 40.1
SE 1433.9 1435.0 1436.0 1437.0 1438.0 1439.0 1440.0 1441.0 1442.0 1443.0

* *** Revised by PB to reflect final basin geometry ****

*

***** Single 24 inch dia. RCP Outlet Pipe *****
o 5.0 12.8 20.7 25.1 29.1

• 835
836

837

* SV 0

*

*
SQ

0.7 4.2 8.9 13,9 19.0 24.3

32.7

29.7

36.0

35.4

39.1

41.3

42.0

*
*
* DDM ***** Updated *****

838
839
840
841
842

843
844
845
846
847

KK 17A
KM BASIN 17A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .7 Lca= .5 S= 60.6 Kn= .042 LAG= 18.5
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .18
LG .26 .28 4.00 .55 33.00
UI 44. 151. 233. 375. 265. 171. 77. 42.
UI 10. O. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. O.

16.
O.
O.

10.
O.
O.

*

300
5

200
4

THEN NATURAL WASH

147
3.5

0.015
142

o

2600
137

o

FLOWS FROM 17 TO 23 VIA DIRT CHANNEL,
FLOW -1

0.032 0.045
100 133

4 3.5

* DDM ***** Preserved *****
* Revised by DMJM to reflect Red Mountain Freeway Design Concepts

* KK17AT23
* KM ROUTE
* RS 3
* RC 0.045
* RX 0
* RY 5• *
* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****

*
* DDM ***** Updated *****

848

849
850
851
852
853
854
855
856
857

KK 49
KM BASIN 49
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.6 Lca= .8 S= 73.6 Kn= .040 LAG= 28.4
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .79
LG .30 .30 4.15 .48 14.00
UI 94. 257. 467. 603. 836. 1129. 839. 643.
UI 161. 117. 74. 29. 29. 29. O. O.
UI o. O. o. o. o. o. o. o.

482.
o.
o.

296.
o.
o.

*
* DDM ***** Preserved *****
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•
LINE

858
859
860
861
862

KK CAP2
RS 1

SV 0
SE 1565.1
SQ 0

FLOW
0.02
1566

60

-1

0.538
1568
340

2.545 13.729
1570 1572
807 1395

*



863 KK BASIN2
* KO 1

864 KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP2

• 865 KM WITH 24-INCH OUTFALL (EH1B)

866 RS 1 STOR -1

867 SA 0 .54 1.81 4.10 5.14 6.3 6.3 6.3

868 SE 49 51 52 53 54 55 64 67

869 SL 50 3.14 .62 .5

870 SS 56.5 100 2.5 1.5

*

871 KK RCAP2A
872 KM ROUTE BASIN 2 OUTFLOW THROUGH 36-INCH PIPE

873 RK 1370 0.0088 0.012 CIRC 3

*
* DDM ***** Preserved *****

874 KK RCAP2
*

875 KM ROUTE CAP OVERCHUTE #2 South to Broadway Road at C17A

*
876 RS 10 FLOW -1

*
877 RC .045 .040 .045 1100 .012

*
878 RX 100 200 300 316 321 329 429 529

879 RY 6 5 3 0 0 3 5 6

*
*

• 880 KK C17A
881 KM COMBINE FLOWS FROM CAP OVERCHUTE #2 AND S17A

882 HC 2
*
* DDM ***** Updated *****

883 KK 48
884 KM BASIN 48
885 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

886 KM L= 1.6 Lea= .8 S= 80.2 Kn= .038 LAG= 26.4

887 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

888 BA .77
889 LG .31 .31 4.10 .49 12.00

890 UI 98. 305. 517. 682. 1035. 1076. 777. 573. 390. 190.

891 UI 136. 85. 30. 30. 30. o. o. o. o. o.
892 UI o. o. o. o. o. o. o. o. o. o.

*
* DDM ***** Preserved *****
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893 KK CAP3

• 894 RS 1 FLOW -1
895 SV 0 0.934 1.222 4.303 13.13

896 SE 1564.6 1567.5 1568 1570 1572

897 SQ 0 0 143 750 1530

*



898 KK BASIN3
* KO 1 2

899 KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP3

• 900 KM WITH 30-INCH OUTFALL BASIN AE2B (BASIN 3)

901 RS 1 STOR -1

902 SA 0 .5 1 1.8 3.4 4 6 6

903 SE 55 56 57 58 59 60 62 65

904 SL 56.25 4.91 .62 .5

905 SS 62 100 2.5 1.5

*
* DDM ***** Preserved *****

906 KK RCAP3A

907 KM ROUTE CAP OVERCHUTE #3 TO APACHE TRAIL (ALONG NATURAL CHANNEL)

908 RS 3.3 FLOW -1

909 RC .055 .045 .055 2000 .020

910 RX 100 200 300 305 310 315 415 515

911 RY 7 6 5 0 0 5 6 7

*
* DDM ***** Preserved *****

912 KK RCAP3B
913 KM ROUTE CAP OVERCHUTE #3 FROM APACHE TRAIL TO 17B

914 RS 1 FLOW -1

915 RC .045 .035 .045 2300 .01

916 RX 100 200 300 301 311 312 412 512

917 RY 3 2 1 0 0 1 2 3

*
* DDM ***** Updated *****

• 918 KK 17B

919 KM BASIN 17B

920 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

921 KM L= .8 Lea= .6 S= 50.0 Kn= .042 LAG= 21.2

922 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

923 BA .22
924 LG .26 .28 4.00 .54 30.00

925 UI 37. 146. 220. 348. 372. 252. 169. n. 47. 23.

926 UI 11. 11. o. o. O. O. o. O. o. o.

927 UI o. o. o. o. O. O. o. o. O. o.

*
* DDM ***** Preserved *****
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•

LINE

928
929
930

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

KK C17B
KM COMBINE FLOWS FROM CAP OVERCHUTE #3 AND S17B

HC 2
*
* * DDM ***** Preserved *****

* KK17BT22
* KM ROUTE FLOWS FROM S17 TO C22 VIA LINED CHANNEL

* RS 3 FLOW -1

* RC 0.035 0.015 0.035 2700 0.0114

* RX 0 1 3 6 18 21 36 70

* RY 6.25 6.10 6 0 0 3 3.25 3.5

*



931 KK C17C
932 KM COMBINE FLOWS FROM C17A ANO c17B

933 HC 2

*• 934 KK 17CT23
935 KM ROUTE FLOWS FROM C17C TO C23A

*
936 RS 2 FLOW -1
937 RC 0.035 0.025 0.035 3000 0.0083

938 RX 0 9 24 54 66 96 111 120

939 RY 8 5.3 5 0 0 5 5.3 8

*
* **** Revised by OMJM+HARRIS to reflect Red Mountain Freeway Oesign Concepts **
*

940 KK 18F BASIN
941 KM BASIN 18F
942 KM THIS IS THE FUTURE SUBBASIN CREATEO BY 202l BISECTING 18C
943 BA 0.048
944 LG 0.14 0.32 4.00 0.43 5

945 UI 119 217 31 0 0 0 0 0 0 0

946 UI 0 0 0 0 0 0 0 0 0 0

*

947 KK R18FTE
948 KM ROUTE FLOWS FROM 18F TO C18E VIA CHANNEL ON EAST SlOE OF FREEWAY

949 RS 2 FLOW -1

950 RC 0.035 0.016 0.035 2570 0.0123

• 951 RX 0 9 24 36 44 56 71 80

952 RY 9 6.3 6 0 0 6 6.3 9

*
*

953 KK 18E BASIN
954 KM BASIN 18E
955 KM THIS IS THE FUTURE SUBBASIN CREATEO BY 202L BISECTING 18C

956 BA 0.082
957 LG 0.11 0.31 4.00 0.49 28

958 UI 203 371 53 0 0 0 0 0 0 0

959 UI 0 0 0 0 0 0 0 0 0 0

*
HEC-1 INPUT PAGE 26

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

960 KK RET18E
961 KM RETAIN THE 100 YEAR 2 HOUR VOLUME (27% OF BASIN HAS RETENTION)

962 OT 018E 2.32
963 01 0 10000
964 OQ 0 2700

*

• 965 KK C18E
966 KM COMBINE FLOWS FROM BASIN 18E ANO 18F

967 HC 2

*
*



•
968
969
970
971
972
973

KK 18ET23
KM ROUTE FLOWS FROM C18E TO C23 VIA CONCRETE CHANNEL ON EAST SIDE OF FREEWAY

RS 1 FLOW -1
RC 0.035 0.016 0.035 1860 0.0107
RX 0 9 24 36 44 56 71 80
RY 9 6.3 6 0 0 6 6.3 9

*

974
975
976

KK
KM
HC

*

C23A
COMBINE FLOWS FROM C17C AND C18E

2

977
978
979
980
981
982

KK R23ATB
KM ROUTE FLOWS FROM C23A TO C23B VIA CONCRETE CHANNEL ON EAST SIDE OF FREEWAY

RS 1 FLOW -1
RC 0.035 0.016 0.035 1120 0.0086
RX 0 9 24 36 44 56 71 80
RY 9 6.3 6 0 0 6 6.3 9

*

•

983
984
985
986
987
988
989

KK 23 BASIN
KM BASIN 23
BA 0.169
LG 0.22 0.26 4.10 0.54 30
UI 38 137 206 337 257 168 82
UI 9 0 0 0 0 0 0
UI 0 0 0 0 0 0 0
* KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
* * KM L= 1.0 Lea= .3 S= 65.0 Kn= .038
* KM L= .6 Lea= .2 S= 58.6 Kn= .068 LAG=

*

43 20
o 0
o 0

LAG= 16.2
19.9

9
o
o

•

LINE

990
991
992

993
994

995
996
997

* KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

* BA .1750
* LG .28 .30 4.00 .47 20.00
* UI 35. 129. 195. 325. 274. 184. 108. 50. 28.
* UI 9. O. O. O. O. O. O. O. O.

* UI O. O. O. O. O. O. O. O. O.

* BA .28
* LG .28 .30 4.00 .53 20.00
* UI 92. 296. 509. 595. 357. 170. 77. 28. 18.
* UI O. O. O. O. O. O. O. O. O.
* UI O. O. O. O. O. O. O. O. O.

*
HEC-1 INPUT

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

KK RET23
KM RETAIN THE 100 YEAR 2 HOUR VOLUME (18% OF BASIN HAS RETENTION)

DT 023 2.79
01 0 10000
DQ 0 1800

*

KK C23B
KM COMBINE FLOWS FROM C23A AND BASIN 23
HC 2

*
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* DDM ***** Updated *****

998 KK 47

• 999 KM BASIN 47
1000 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

1001 KM L= 3.0 Lea= 1.5 S= 51.2 Kn= .037 LAG= 44.8

1002 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

1003 BA 1.67
1004 LG .32 .32 4.00 .49 8.00

1005 UI 126. 126. 418. 569. 691. 804. 959. 1272. 1579. 1302.

1006 UI 1079. 920. 765. 631. 492. 300. 218. 205. 126. 126.

1007 UI 42. 39. 39. 39. 39. 39. O. O. O. O.

1008 UI O. O. o. o. o. o. o. o. o. o.
*

39.02 121.88
1576 1578
1245 1410

4.779
1574
1085

* DDM ***** Preserved *****
* KKCAP4+5
* KM ROUTE THROUGH OVERCHUTES 4 AND 5, HUYDRAULICALLY CONNECTED
* KM STORAGE AND DISCHARGE WERE ADDED AT APPROPRIATE ELEVATIONS
* RS 1 FLOW -1
* SV 0 0.081 0.483
* SE1568.3 1570 1572
* SQ 0 170 575

*

1009 KK BASIN4
1010 KM ROUTE THROUGH OVERCHUTES 4 AND 5, HYDRAULICALLY CONNECTED

1011 KM STORAGE AND DISCHARGE WERE ADDED AT APPROPRIATE ELEVATIONS

1012 KM OUTFLOW THROUGH ONE 30-INCH PIPE
1013 KM BASIN4 (BY4B)

• 1014 RS 1 STOR -1
1015 SA 0 0.64 2.3 5.28 6.88 9.41

1016 SE 68 69 70 71 72 76

1017 SL 69.75 4.91 .62 .5

1018 SS 74 200 2.5 1.5

*
* DDM ***** Preserved *****

1019 KK RCAP4
1020 KM ROUTE CAP OVERCHUTE #4 AND #5 TO SUBBASIN 22
1021 RS 10 FLOW -1
1022 RC .05 .045 .05 6000 .005

1023 RX 100 200 300 304 310 314 414 514

1024 RY 6 5 4 0 0 4 5 6

*
* DDM ***** Updated *****
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LINE ID .••••.•1••••••• 2•••••••3 ••••••• 4•••••••5..••••.6••••.••7••.••••8 •••••••9•••••• 10

•
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034

KK 22
KM BASIN 22
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lea= .3 S= 51.3 Kn= .041 LAG= 19.5

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .41
LG .27 .28 4.00 .54 29.00

UI 86. 310. 470. 782. 624. 415. 227. 109. 56. 21.

UI 21. O. O. o. o. o. O. O. o. O.

UI O. O. O. o. o. o. O. o. o. o.



•
1035
1036
1037

* DDM ***** Preserved *****

KK C22A
KM COMBINE FLOWS FROM CAP OVERCHUTES 4 &5 AND SUBBASIN 22

HC 2

*
* **** Revised by DMJM to refLect Red Mountain Freeway Design Concepts *****

*
* * DDM ***** Preserved *****
* KK C22
* KM COMBINE S17B AND S22
* HC 2
* * DDM ***** Preserved *****

1038 KK 22AT23
1039 KM ROUTE C22A TO C23 VIA CONCRETE CHANNEL

1040 KM VELOCITY = 5FT/S
1041 RS 2 FLOW -1

*
1042 RC 0.045 0.022 0.042 1600 0.001

*
1043 RX 0 102 103 106 1021 124 128 270

1044 RY 7 6.5 6 0 0 3 5 7

*
* DDM ***** Preserved *****
*
* **** Revised by DMJM+HARRIS to refLect Red Mountain Freeway Design Concepts **

*

• 1045 KK C23C
*

1046 KM COMBINE FLOWS FROM C22A AND C23C

1047 HC 2
*
* * DDM ***** Preserved *****
* KK 23T24
* KM ROUTE FLOWS FROM C23 TO C24 VIA CONCRETE LINED CHANNEL

* RS 2 FLOW -1

* RC 0.045 0.022 0.045 2640 0.0117

* RX 0 2 3 6 21 24 26 70

* RY 6 6 6 0 0 3 5 6

*
* **** Revised by DMJM to refLect Red Mountain Freeway Design Concepts *****

*
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•

LINE

1048
1049
1050
1051
1052
1053

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

KK RC23
KM ROUTE FLOWS FROM C23 TO C31a VIA CONCRETE LI NED CHANNEL

RS 3 FLOW -1

RC 0.035 0.016 0.035 4120 0.0054

RX 0 7 19 33 47 61 73 80

RY 9 7.3 7 0 0 7 7.3 9

*
*
* **** Revised by DMJM to refLect Red Mountain Freeway Design Concepts *****

*
*



* DDM ***** Updated *****

1054 KK 30a

• 1055 KM BASIN 30a
1056 KM THE FOLLOWING PARAMETERS WE~E PROVIDED FOR THIS BASIN

1057 KM L= 1.2 Lca= .7 S= 48.8 Kn= .060 LAG= 38.1

1058 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

1059 BA .30
1060 LG .27 .28 3.91 .53 28.00

1061 UI 27. 42. 104. 138. 166. 204. 281. 329. 251. 208.

1062 UI 167. 135. 96. 54. 45. 32. 27. 9. 8. 8.

1063 UI 8. 8. O. O. O. O. O. O. O. O.

1064 UI O. O. o. O. o. O. o. o. o. o.
*
* DDM ***** Pre$erved *****

*
*

* DDM ***** Preserved *****

* **** Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts **
* ** Additional Refinements were made with the University to Southern Segment

*

100
8

85
6

75
3

.005
60

2

5000
40

2

KK 30at31
KM ROUTE SUBBASIN 30A IN VARIOUS CHANNELS UNTIL IT COMBINES WITH SUBBASIN 31A
KM AT THE CORNER OF 88TH ST AND SOUTHERN. IN REALITY THIS ROUTING COULD BE
KM BROKEN UP INTO POSSIBLY 3 DIFFERENT ROUTINGS DUE TO CHANGES IN HOW THE
KM ROUTING IS ACCOMPLISHED, IE. CEMENT CHANNEL, EARTH LINED CHANNEL AND OPEN
KM WASH. THE PARAMETERS WILL TRY TO BE AN AVERAGE FOR THE ENTIRE REACH

RS 4 FLOW -1
RC .038 .030 .038
RX 0 15 25
RY 8 6 3

1065
1066
1067
1068
1069
1070
1071
1072
1073
1074

•
1075
1076
1077

KK C31A1
KM COMBINE FLOWS FROM SUBBASIN 30A, AND C23
HC 2

*
* DDM ***** Updated *****

HEC-1 INPUT PAGE 30

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

•

1078
1079
1080
1081
1082
1083
1084
1085
1086
1087

KK 31A
KM BASIN 31A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.0 Lca= .5 S= 43.3 Kn= .064 LAG= 22.5

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

BA .5127
LG .29 .29 4.15 .46 18.00

UI 77. 299. 454. 675. 882. 614. 430. 249. 130. 78.

UI 27. 24. 24. O. O. o. o. o. o. O.

UI O. O. O. o. O. O. O. O. O. O.

* BA .53
* LG .29 .29 4.15 .46 18.00

* UI 80. 312. 472. 702. 919. 639. 448. 259. 135.

* UI 28. 25. 25. o. O. o. o. o. O.

* UI o. o. o. O. O. o. O. o. o.
*



RS ELEV 1444.0
* SV 0 0.2 1.4
* SE1444.01445.0 1446.0
* SQ 0 46.1 92.2

•

•

1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099

1100
1101
1102

1103
1104
1105
1106

LINE

1107

KK 202C
KM BASIN 202C
KM Hydrograph created from onsite Rational Calulations and SCS Distribution
KM A = 6.66 acres, C = 0.95, Tc = 13.33 min.
BA .0104
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 2 4 5 7 9 14 26
QI 34 30 20 14 10 7 5 3 2 2
QI 1 1 1 1 1 1 1 1 1 1
QI 1 1 1 1 1 1 1 1 1 1

QI 1 1

*
*
* **** Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts **
* ** Additional Refinements were made with the University to Southern Segment

*
* DDM ***** Preserved *****

KK C31A2
KM COMBINE FLOWS FROM SUBBASIN 30A, SUBBASIN 31A, C23, AND SUBBASIN 202C

HC 3

*
*
* **** Revised by DMJM to reflect Red Mountain Freeway 30% Design Concepts ****

*

KK R202S
KM On-line Detention Basin estimated for 202l/US60 Traffic Interchange OCR
KM Basin located on the east side of the 202l Freeway north of Southern Ave.
KM Principal Outlet Structure consists of 1 - 10'x6' RCB.
* RS 1 ElEV 1446.0
* SV 0 0.2 1.4 4.3 9.5 17.5 28.6 52.9 78.4
* SE1446.0 1447.0 1448.0 1449.0 1450.0 1451.0 1452.0 1454.0 1456.0 14
* SQ 0 46.3 92.6 164.1 245.7 333.9 425.9 604.9 804.7 8

*
* **** Revised by DMJM to reflect 202l/US60 - Phase 2 - 30% Design Concepts ****

*
HEC-1 INPUT

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

4.3 9.5 17.5 28.6 52.9 78.4 91.3
1447.0 1448.0 1449.0 1450.0 1452.0 1454.0 1455.0
163.8 245.3 333.3 425.7 604.8 803.6 826.1

*
* *** Revised by PB to reflect final culvert geometry and basin geometry ***

*

PAGE 31

* .***** Onsite 202L Runoff *****

*

46.1 92.2 163.8 245.0 333.3 425.7 516.7 604.1 685.4

1445.0 1446.0 1447.0 1448.0 1449.0 1450.0 1451.0 1452.0 1453.0

•
1108
1109
1110
1111
1112
1113

SV 0
SV 74.2
SE 1444.0
SE 1454.0
SQ 0

SQ 760.8

*

1.0 2.0 4.6 8.9 16.2 25.7 37.3 49.2 61.6

1114 KK 202A



1115 KM BASIN 202A

1116 KM Hydrograph created from onsite Rational Calulations and SCS Distribution

1117 KM A =56.9 acres, C =0.76, Tc =22.9 min.

• 1118 BA .0889
1119 QI 0 0 1 1 2 2 2 3 3 3

1120 QI 3 3 3 3 4 4 4 4 4 4

1121 QI 4 4 5 5 5 5 6 6 6 7

1122 QI 8 9 14 20 28 38 55 90 137 163

1123 QI 155 127 96 73 54 39 27 20 15 12

1124 QI 10 8 7 6 6 5 5 5 5 5

1125 QI 4 4 4 4 4 4 4 3 3 3

1126 QI 3 3 3 3 2 2 1 1

*

1127 KK R202A
1128 KM ROUTE FLOWS FROM Broadway Road to C202B

1129 RK 6000. 0.0016 0.013 CIRC 6.0

*

1130 KK 202B

1131 KM BASIN 202B

1132 KM Hydrograph created from onsite Rational Calulations and SCS Distribution

1133 KM A =35.73 acres, C =0.84, Tc =17.67 min.

1134 BA .0558
1135 QI 0 0 1 1 2 2 2 2 2 2

1136 QI 2 2 2 2 2 3 3 3 3 3

1137 QI 3 3 3 3 4 4 4 4 5 5

1138 QI 6 7 12 17 24 32 48 82 121 125

1139 QI 101 73 53 39 27 18 13 9 7 6

• 1140 QI 5 5 4 4 4 3 3 3 3 3

1141 QI 3 3 3 3 3 2 2 2 2 2

1142 QI 2 2 2 2 1 1

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

1143 KK C202B
1144 KM COMBINE FLOWS FROM SUBBASIN 202A WITH SUBBASIN 202B

1145 He 2

*
*

1146 KK R202B
1147 KM ROUTE FLOWS FROM C202B TO C202C

1148 RK 3200. 0.0010 0.013 CIRC 5.0

*
*

1149 KK C202C
1150 KM COMBINE FLOWS FROM C202B WITH C31A

* KO 1
1151 HC 2

• *

1152 KK RT202C
1153 KM ROUTE FLOWS ALONG SOUTHERN AVE FROM 202l TO HAWES ROAD.

* KO 1
1154 RS FLOW -1



•
1155
1156
1157

1158
1159
1160
1161

RC .025 .015 .025 683 0.0010

RX 0 4 16 28 44 56 68 72

RY 7.3 6.3 6.0 0 0 6.0 6.3 7.3

*
* *** REVISED BY OMJM+HARRIS PER CITY OF MESA COMMENTS ***
*

KK DSPI LL
KM DIVERT FLOW SW TOWARD HAWES CHANNEL VIA 10x4 RCB
KM REMAINDER FLOWS SOUTH VIA SIDE CHANNEL WEIR (L=165') TO NW BASINS
DT DHAWS

*
* ***
* DI
* DQ

*

Flow Split rating from HEC-RAS model and channel wI weir (L=165') ***
o 104 185 461 527 579 618 674 719
o 104 140 162 189 208 217 224 225

* *** Revised by PB to reflect final lateral weir goemetry and lateral ***
* *** weir rating analysis ***

*
1162
1163

DI
DQ

*
*

o
o

96
96

185
136

248
148

324
160

480
169

644
199

712
230

LINE

• 1164
1165
1166

1167
1168
1169
1170
1171
1172
1173

* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****
* ODM ***** Inserted *****

*
HEC-1 INPUT

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

KK 38B
KM BASIN 38B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
* KM L= 1.1 Lca= .8 S= 37.0 Kn= .063 LAG= 50.8
KM L= .5 Lca= .4 S= 28.0 Kn= .063 LAG= 25.6
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .0528
LG .25 .29 4.25 .44 31.00
UI 7. 23. 37. 50. 78. 71. 52. 38. 23. 12.
UI 8. 4. 2. 2. 2. o. o. O. o. o.
UI O. O. o. O. O. O. O. O. O. o.
*

PAGE 33

*
*
*
*
*

LG .25 .29 4.25 .44 31.00

UI 31. 31. 78. 127. 156. 179. 207. 242. 313.

UI 340. 282. 247. 209. 179. 152. 119. 77. 55.

UI 39. 31. 25. 10. 10. 10. 10. 10. 10.

UI o.
*
* **** Revised by DMJM to reflect Red Mountain Freeway Oesign Concepts *****

*

KK C38B
KM COMBINE FLOWS FROM D31S with SUBBASIN 38B AT C38B

•
1174
1175

1176
*
HC

*
*

2

1177 KK 202NW1



33.8
1441.0

438

* * ***** Triple 48 Inch dia. RCP Outlet Pipes *****
* SV 0 0.4 3.1 11.5 12.6 17.7 23.0 28.4
* SE1433.0 1434.0 1435.0 1436.66 1437.0 1438.0 1439.0 1440.0
* SQ 0 0 0 0 125 246 343 395
* **** Triple 48 Inch dia. RCP Outlet Pipes and Emergency Spillway ****
* SV 0 0.4 3.1 11.5 12.6 17.7 23.0 23.70 32.34
* SE1433 1434.0 1435.0 1436.66 1437.0 1438.0 1439.0 1439.13 1440.73
* SQ 0 0 0 0 125 246 343 352 1192

KM Off-line Detention Basin estimated for 202L/US60 Traffic Interchange OCR
KM Upper Basin of Two in Series
RS 1 ELEV 1433.0

1178
1179
1180

•
*
* *** Revised by PB to reflect final basin geomerty and 2-8'X4" RCBC outlet ****

*

1435.0 1436.5 1437.0 1438.0 1438.5 1439.00 1439.20 1439.4

1181
1182
1183
1184
1185
1186

SV 0
SV 26.7
SE 1433.0
SE 1439.6
SQ 0
SQ 615

0.7
28.9

1434.0
1440.0

o
650

3.5

o

10.5

o

12.9

266

18.1

451

20.8

502

23.4

551

24.5

570

25.6

595

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

•
1187
1188
1189
1190

KK 202NlrJ2
KM Off-line Detention Basin for 202L/US60 Traffic Interchange 30% Design
KM Lower Basin of Two in Series
RS ELEV 1430.4
* * ***** Double 48 inch dia. RCP Outlet Pipe *****
* SV 0 0.1 1.4 5.2 10.7 16.6 22.7 29.0 35.3
* SE1430.4 1431.0 1432.0 1433.0 1434.0 1435.0 1436.0 1437.0 1438.0
* SQ 0 12 35 74 109 160 216 250 280
* **** Double 48 inch dia. RCP Outlet Pipe and Emergency Spillway ****
* SV 0 0.1 1.4 5.2 10.7 16.6 22.7 27.42 47.9
* SE1430.4 1431.0 1432.0 1433.0 1434.0 1435.0 1436.0 1436.75 1440.0
* SQ 0 12 35 74 109 160 216 246 1265

*
* *** Revised by PB to reflect final basin geometry and 2-36" RCP outlet ****

*

1431.0 1432.0 1433.0 1434.0 1435.0 1435.5 1436.0 1436.5 1437.0

1191
1192
1193
1194
1195
1196

SV 0

SV 39.2
SE 1430.3
SE 1437.5
SQ 0
SQ 946

0.2

5

1.9

27

6.1

61

12.5

96

19.8

122

23.6

186

27.3

304

31.2

469

35.2

683

*
* DDM ***** Updated *****

•
1197
1198
1199
1200
1201
1202
1203
1204
1205

KK 50
KM BASIN 50
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lca= .4 S= 81.4 Kn= .037 LAG= 15.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .28
LG .33 .31 4.00 .49 5.00
UI 97. 306. 543. 575. 342. 149. 71. 21.
UI O. o. o. o. o. o. O. o.

18.
o.

o.
o.



•
1206

1207
1208
1209
1210
1211

UI O. O. O. O. O. O. O. O. O. O.
*
* DDM ***** Preserved *****

KK CAP1
RS 1 FLOW -1
SV 0 0.091 0.575 3.319 13.256
SE 1566 1568 1570 1572 1574
SQ 5 90 275 470 610
*

4.85
66

4.40
65

3.94
64

3.49
63
.5

1.5

KK BASIN1
* KO 1 2
KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP1
KM WITH 24-INCH OUTFALL
RS 1 STOR -1
SA 0.01 1.94 3.10
SE 60 61 62
SL 60.2 3.14 .62
SS 64 50 2.5

1212

1213
1214
1215
1216
1217
1218
1219

*
*
* DDM ***** Preserved *****

HEC-1 INPUT PAGE 35

•
LINE

1220
1221
1222
1223
1224
1225

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

KK RCAP1
KM ROUTE CAP OVERCHUTE #1 TO SUBBASIN 18A
RS 11 FLOW -1
RC .05 .045 .05 7000 .02
RX 100 200 300 301 303 304 404 505

RY 6 5 2 0 0 2 5 6

*
* **** Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts **
* ** Additional Refinements were made with the University to Southern Segment

*
* DDM ***** Updated *****

1226
1227

KK 18C BASIN
KM BASIN 18c

*
1228 KM THIS IS THE FUTURE SUBBASIN WITH LESS AREA DUE TO 202L FREEWAY

*
1229
1230
1231
1232
1233

BA 0.386
LG 0.21
UI 50
UI 64
UI 0

0.27
159
37
o

4.10
265

15
o

0.50
349

16
o

31
552

15
o

522
o
o

383
o
o

282
o
o

184
o
o

88
o
o

*

•
* KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
* KM L= 1.0 Lca= .5 S= 60.6 Kn= .071 LAG= 24.1
* KM L= 1.2 Lca= .7 S= 66.1 Kn= .061 LAG= 37.2

*
* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****

*
1234 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

* BA .4172
* LG .28 .29 4.10 .48 19.00



* UI 58. 207. 326. 450. 691- 528. 384. 266. 127.

* UI 49. 18. 18. 18. o. o. o. o. o.
* UI O. o. o. o. o. O. o. O. O.

• * BA .50

* LG .22 .25 4.00 .57 44.00

* UI 45. 75. 180. 237. 287. 355. 507. 531. 407.

* UI 268. 214. 140. 80. 72. 45. 34. 14. 14.

* UI 14. 14. o. O. o. o. o. o. o.
* UI o. O. o. o. o. o. o. o. o.
*
* KK D18e

* KM RETAIN THE 100 YEAR 2 HOUR VOLUME (53% OF BASIN HAS RETENTION)

* DT D18e 20

* DI 0 10000

* DQ 0 10000

*
HEC-1 INPUT PAGE 36

LINE

1235
1236
1237
1238
1239

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

KK RET18C
KM RETAIN THE 100 YEAR 2 HOUR VOLUME (16% OF BASIN HAS RETENTION)
DT D18C 5.00
DI 0 10000
DQ 0 1600

*
* DDM ***** Preserved *****

• 1240 KK C18C
1241 KM COMBINE FLOWS FROM ROUTED FLOW OF SUBBASIN 50 WITH FLOW FROM 18e

1242 KM BEFORE CROSSING UNDERNEATH APACHE BLVD AND GOING INTO THE HAWES CHANNEL

1243 HC 2

*
* DDM ***** Preserved *****

1244 KK 18T24
1245 KM REACH HS-6, HS-7, HS-8
1246 KM ROUTE FLOWS FROM SUBBASIN 18A TO SUBBASIN 24.

1247 RS 1 FLOW -1
1248 RC .025 .015 .025 2730 0.0017

1249 RX 0 8 16 26 46 58 65 73

1250 RY 5.0 5.1 5.2 0 0 5.2 5.1 5.0

* THE ABOVE CHANNEL DIMS ARE BASED ON THE NARROWEST DESIGN REACH.

*
*

1251 KK 18D BASIN
1252 KM BASIN 18D
1253 BA 0.044
1254 LG 0.20 0.27 4.00 0.54 34

1255 UI 33 103 128 53 17 5 0 0 0 0

1256 UI 0 0 0 0 0 0 0 0 0 0

* KM THIS IS THE FUTURE SUBBASIN CREATED BY 202L BISECTING 18C

• * KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

* KM L= 1.2 Lea= .7 S= 66.1 Kn= .061 LAG= 37.2

* KM L= .7 Lea= .4 S= 50.0 Kn= .071 LAG= 29.7

* KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

* BA .1367

* LG .28 .29 4.10 .48 19.00



* UI 16. 40. 75. 96. 127. 188. 152. 117. 89.

* UI 33. 25. 16. 8. 5. 5. 5. o. o.
* UI o. o. o. o. o. o. o. o. o.
*• 1257 KK 18DT24

1258 KM ROUTE FLOWS FROM SUBBASIN 18D TO C24A

1259 RS 2 FLOW -1

1260 RC .035 .025 .035 2820 0.0071

1261 RX 0 5 20 36 44 60 75 80

1262 RY 4.4 4.3 4.0 0 0 4.0 4.3 4.4

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

1263 KK 24A BASIN
1264 KM BASIN 24A
1265 BA 0.044
1266 LG 0.11 0.30 4.00 0.52 36

1267 UI 62 179 79 16 0 0 0 a 0 a
1268 UI 0 0 0 0 a a a 0 0 0

*

1269 KK C24A
1270 KM COMBINE FLOWS FROM 18D AND 24A

1271 HC 2
*

• 1272 KK 24ATB
1273 KM ROUTE C24A TO C24B VIA CONCRETE CHANNEL

* KM VELOCITY = 5FT/S
1274 RS 2 FLOW -1

*
1275 RC 0.045 0.022 0.042 2630 0.0095

*
1276 RX 0 102 103 106 121 124 128 270

1277 RY 7 6.5 6 0 0 3 5 7

*
*
* **** Revised by DMJM+HARRIS to refLect Red Mountain Freeway Design Concepts **

* ** AdditionaL Refinements were made with the University to Southern Segment

*
* DDM ***** Updated *****
* DDM ***** Inserted *****
*

1278 KK 24B BASIN
1279 KM BASIN 24B
1280 BA 0.258
1281 LG 0.24 0.26 . 4.00 0.54 31

1282 UI 67 230 353 549 372 232 97 56 16 15

1283 UI 0 0 0 0 0 0 0 0 0 0

• 1284 UI 0 0 0 0 0 a 0 0 0 0

* KK 24
* KM BASIN 24
* KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

* KM L= .9 Lca= .5 S= 43.5 Kn= .047 LAG= 24.6

* KM L= .9 Lca= .5 S= 43.5 Kn= .052 LAG= 30.4



* KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

* BA .4272
* BA .4272
* LG .23 .26 4.00 .56 38.00

• * UI 47. 117. 223. 286. 373. 562. 484. 372. 285.

* UI 116. 80. 53. 34. 15. 15. 15. 15. o.
* UI o. o. o. O. o. o. o. o. o.
* BA .29
* LG .23 .26 4.00 .58 38.00

* UI 40. 138. 220. 300. 469. 376. 275. 195. 100.

* UI 40. 12. 12. 12. o. o. o. o. o.
* UI o. o. o. O. o. o. o. O. o.
*
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LINE 10 ••••••• 1•••.•••2••...••3•..••••4••••.••5•.•.•••6••.•.•• 7•••••••8•.••.••9••••.• 10

1285
1286
1287
1288
1289

KK RET24B
KM RETAIN THE 100 YEAR 2 HOUR VOLUME (18% OF BASIN HAS RETENTION)

DT D24B 3.35
01 0 10000
DQ 0 1800

*
* **** Revised by DMJM+HARRIS to reflect Red Mountain Freeway Design Concepts **
* ** Additional Refinements were made with the University to Southern Segment

*

1290

• 1291

1292

1293
1294

1295
1296

KK C24B
KM COMBINE FLOWS FROM C24A AND BASIN 24B
* KK C24
* KM COMBINE FLOWS FROM S18C AND S24
* ZW A=HAWES RD @ BROADWAY RD B=HAWES CHANNEL PROJECT C=FLOW F=HYDROGRA

HC 2

*

KK C24C
KM COMBINE FLOWS FROM C24B AND C18C
* KK C24
* KM COMBINE FLOWS FROM S18C AND S24
ZW A=HAWES RD @ BROADWAY RD B=HAWES CHANNEL PROJECT C=FLOW F=HYDROGRAPH

HC 2

*
*
* DDM ***** Preserved *****

*

KK RT31B1
KM THIS ROUTING STEP HAS BEEN BROKEN OUT OF A LARGER SEQUENCE FOR SIMPLICITY
KM REACH HS-5 plus culvert HSC-4
KM ROUTE FLOWS FROM HAWES ROAD AND BROADWAY ROAD (C24) TO CORAL BELL AVENUE.

1000
o

1000
360

700
o

700
360

500
o

500
360

400
o

400
360

200
o

200
200

* 01

* DQ

KK BRDHAW
KM DIVERT FLOW OF 360 CFS TO THE WEST PER THE CITY OF MESA FUTURE DRAINAGE

KM SYSTEM
DT DIVBRD
01 0

DQ 0

o
o

1297
1298
1299
1300
1301
1302

1303
1304
1305
1306

•



•
1307
1308
1309
1310
1311
1312

KO 21 10
ZW A=FLOW AFTER 360 CFS DIVERT TO WEST B=HAWES CHANNEL PROJECT C=FLOW F=HYDRO
RS 1 FLOW -1
RC .025 .015 .025 1312 0.0015
RX 0 8 15 28 68 81 89 97
RY 6.2 6.4 6.5 0 0 6.5 6.4 6.2

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

1313
1314
1315
1316
1317
1318
1319
1320

KK RT31B2
KM THIS ROUTING STEP HAS BEEN BROKEN OUT OF A LARGER SEQUENCE FOR SIMPLICITY
KM REACH HS-4A AND HS4-B plus culvert HSC-3
KM ROUTE FLOWS FROM CORAL BELL AVENUE TO EMELITA AVENUE.
RS 1 FLOW -1
RC .025 .015 .025 2080 0.0018
RX 0 8 15.9 16 66 66.1 74 82
RY 5.8 5.9 6.1 0 0 6.1 5.9 5.8

*

92.0
7.7

81.1
7.6

75.1
5.6

1935 0.0033
50 66.7
o 0

KK RT31B3
KM THIS ROUTING STEP HAS BEEN BROKEN OUT OF A LARGER SEQUENCE FOR SIMPLICITY
KM REACH HS-3
KM THIS REACH IS AN EXISTING CHANNEL FOR THE CRESCENT RUN MOBILE HOME PARK.
KM The existing channel 5.6 ft deep has no freeboard. Overbank flows in street
KM Routing values per channel design plans,
KM Sheet 2 of 19, City of Mesa Project 97-69.
KM ~OUTE FLOWS FROM EMELITA AVENUE TO SOUTHERN AVENUE (C31) WITHIN SUBBASIN 31B.
RS 1 FLOW -1

RC .025 .015 .025
RX 0 35.6 41.6
RY 5.4 4.7 5.6

1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332

•
*
* DDM ***** Updated *****

*

1333
1334
1335

1336
1337

KK 31B
KM BASIN 31B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
* KM L= 1.2 Lca= .5 S= 29.7 Kn= .049 LAG= 30.8
KM L= 1.2 Lca= .5 S= 29.7 Kn= .077 LAG= 23.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

*
1338 BA

* LG
* UI
* UI
* UI
* UI

.44
.31
31

302
31
o

0.32
31

254
19
o

4.45
88

217
10
o

0.35
132
187

9
o

11

162
152

9

o

184
124

10
o

218
77
9
o

263
54
10
o

356
51
o
o

375
36
o
o

* *** Revised by PB to reflect future conditions land use ***

*

• 1339
1340
1341
1342
1343

*

LG
UI
UI
UI
UI

0.24
52

141

o
o

0.25
125
88
o
o

4.45
240
63
o
o

0.46
309
44
o
o

37
399

16
o
o

601
16
o
o

544
16
o
o

416
16
o
o

321
o
o
o

243
o
o
o

*



* BA .720
* LG .31 .32 4.45 .35 11.00

* UI 104. 391. 602. 859. 1236. 884. 629. 407. 187.

• * UI 59. 32. 32. O. O. o. o. o. O.

* UI O. o. o. O. O. o. o. o. O.

*
* BA .47
* LG .24 .25 4.45 .46 37.00

* UI 52. 125. 240. 309. 399. 601. 544. 416. 321.

* UI 141. 88. 63. 44. 16. 16. 16. 16. o.
* UI O. o. o. o. o. o. o. o. o.
*
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LINE 10 ••••••• 1•••••••2•.•••••3•••.•••4••••...5••••...6•••••.•7••.••••8•••••.•9•••••• 10

1344
1345
1346
1347
1348

KK
KM
DT
01
DQ

*

D31BS
RETAIN

D31BS
o
o

100 YEAR 2 HOUR,
23

10000
10000

(66% FOR FUTURE DEVELOPMENT)

* DDM ***** Preserved *****

*
*
* ***** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****

*

• 1349 KK
1350 KM

1351 ZW
1352 HC

*
*

C31B
COMBINE FLOWS FROM C24 AND 31B
A=FLOW SOUTHERN AND HAWES BEFORE SPLIT BOX B=HAWES CHANNEL PROJ C=FLOW F=HYDR

2

* DDM ***** Preserved *****
* KK D31W

*

1353 KK
*

1354 KM
1355 KM
1356 KM
1357 KM
1358 KM

* KO
1359 DT

*

D31S

THIS DIVERT RECORD IS FOR THE BOX CULVERT SYSTEM AT SOUTHERN AVE AND HAWES
IT IS BASED UPON A HEC-RAS ANALYSIS OF THE FOLLOWING STRUCTURES:
3-8 1X4 1 CBC SOUTH, 2-10'X6 1 CBC TO THE WEST
THE CULVERT TO THE SOUTH HAS THE TWO THAT ARE THERE NOW WITH AN ADDITIONAL

ONE CONSTRUCTED
1

D31W

* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****

*
* * THESE NEW CARDS BASED UPON HEC-RAS ANALYSIS

* 01 0 144 182 252 380 454 544 671 758

* 01 976 1098 1184 1280 1412 1544 1646 1738 1830

• * DQ 0 0 0 220 316 358 400 460 520

* DQ 640 690 740 800 860 920 980 1030 1080

*
* THESE CARDS BASED UPON HEC-RAS ANALYSIS *** As Intended ***

*
* 01 0 144 182 252 380 454 544 671 758



•
* 01 976 1098 1184 1280 1412 1544 1646 1738 1830

* DQ 0 144 182 220 316 358 400 460 520

* DQ 640 690 740 800 860 920 980 1030 1080

*
* ** Revised to help allow proper function of NW Detention Basins (Off-l ine Typ

* *** Simulating 75% blockage of the Southern Avenue culverts ***

*
* 01 0 62 111 230 309 403 504 611 727 847

* 01 971 1098 1223 1346

* DQ 0 62 111 214 283 362 445 533 629 729

* DQ 834 941 1049 1155

*
* *** Revised by PB to simulate blockage of 2 barrels leaving 1 barrel open ***
* *** of the Southern Avenue Culverts ***

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

1360
1361
1362
1363

01 0 62 111 229 306 401 521 636 759 887

01 1019 1150 1281
DQ 0 62 111 214 283 362 445 533 629 730

DQ 835 941 1049

*
*

75
9.5

73

9.0
65

4.5

.0022
56
o

1248
46
o

-1

0.025
37

4.5

FLOW
0.015

32
7.0

1

0.025
o
5

31T381 ROUTED IN TWO STEPS DUE TO CHANNEL DISSIMILARITY.
REACH HS-2 plus culvert HSC-2

ROUTE FLOWS FROM SOUTHERN AVENUE (C31) IN THE HAWES CHANNEL.
REACH HS-2 IS A PROPOSED CHANNEL SOON-TO-BE-CONSTRUCTED. IT IS 4.5 FEET

DEEP, WITH FREEBOARD. CHANNEL CROSS-SECTION FROM DESIGN PLANS FOR
SOUTHERN AVENUE DRAINAGE IMPROVEMENTS. SHEET 28 OF 43
CITY OF MESA PROJECT NO. 97-56.1 DESIGN PLANS BY ENTELLUS

DATED 8/8/97 REV. 12/19/97
1

KK
KM
KM
KM
KM
KM
KM
KM
* KO
RS
RC
RX
RY

1372
1373
1374
1375

1364
1365
1366
1367
1368
1369
1370
1371

•
*
*
* **** Revised by DMJM+HARRIS at request of City of Mesa *****

*
*

1376
BIT
1378

KK RHAWS
KM RETRIEVE DIVERTED HYDROGRAPH FROM CHANNEL ALONG SOUTHERN AVE.

DR OHAWS

*
*

•
1379
1380
1381
1382
1383
1384

KK RTHAWS
KM ROUTE FLOWS FROM SOUTHERN AVENUE TO HAWES CHANNEL.
RS 1 FLOW -1
RC .025 .015 .025 513 0.0010
RX 0 4 16 28 38 50 62
RY 7.3 6.3 6.0 0 0 6.0 6.3

66
7.3

*
*



1385 KK C31S
1386 KM COMBINE FLOWS FROM D31S AND RHAWS

* KO 1

• 1387 HC 2
*

1388 KK 31T382
1389 KM REACH HS-1 plus culvert HSC-1
1390 KM ROUTE FLOWS TO SUPERSTITION FREEWAY (C38)

1391 KM IN THE HAWES CHANNEL.
1392 RS 1 FLOW -1

1393 RC 0.025 0.015 0.025 810 .0017

1394 RX 0 10 16 26 51 61 77 81

1395 RY 5.3 4.8 4.9 0 0 4.9 4.6 3.6

*
* * DDM ***** Preserved *****
* KK31AT38
* KM ROUTE S31A TO 38
* RS 6 FLOW -1
* RC .04 .03 .04 3500 .012

* RX 100 200 300 302 307 309 409 509

* RY 4 3 2 0 0 2 3 4

*
*

HEC-1 INPUT PAGE 42

•

•

LINE

1396
1397
1398

1399
1400
1401

1402
1403
1404
1405
1406
1407

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

KK C38C1
KM COMBINE FLOWS FROM HAWES CHANNEL WITH NW DETENTION BASINS FLOW
HC 2

*
*

KK C38C
KM COMBINE FLOWS FROM R202NE with R202NW AT C38
HC 2

*
* DDM ***** Preserved *****

KK 38T39
KM ROUTE FLOWS FROM C38C TO C39 VIA CONCRETE CHANNEL
RS 1.32 FLOW -1
RC 0.035 0.012 0.035 3960 0.0066
RX 0 500 1000 1012 1020 1032 1532 2032
RY 13 12.5 12 0 12 12.5 13
* * ADOT DETENTION BASINS FROM URS REPORT SEPT 1988
* * DDM ***** Preserved *****
* KK ADD10
* KM BASIN #10 - OFF-LINE DETENTION POND TO ATTENUATE PEAK FLOWS
* KM BUT DO NOT DELAY THE PEAK
* DT DB10
* 01 807 879 961 1070 1190 1320
* DQ 0 29 61 120 190 270
* * OOM ***** Preserved *****
* KK ADD9
* KM BASIN #9 - OFF-LINE DETENTION POND
* DT OB9
* 01 626 660 751 861 987 1128



* DQ 0 10 51 110 189 278

* * DDM ***** Preserved *****
* KK ADD8
* KM BASIN #8 - OFF-LINE DETENTION POND• * DT DB8
* * ORIGINAL DESIGN PER URS FINAL DRAINAGE REPORT
* * 01 464 521 627 752 898

* DI 464 521 627 752 898 1059 1236

* * DQ 0 21 77 152 248

* DQ 0 21 77 152 248 359 486

*
* ***** Per Original Design and URS Final Drainage Report *****
* ***** These Detention Basins occurred West of Sossaman Channel *****

*
* * DDM ***** Preserved *****
* KK ADD7
* KM BASIN #7 - OFF-LINE DETENTION POND
* DT DB7
* 01 770 810 892 988 1093 1207 1331 1462

* DQ 0 10 42 88 143 207 281 362

* * DDM ***** Preserved *****
* KK ADD6
* KM BASIN #6 - OFF-LINE DETENTION POND
* DT DB6
* 01 685 703 781 875 978 1092 1215

* DQ 0 3 31 75 128 192 265

* * DDM ***** Preserved *****
* KK ADD5
* KM BASIN #5 - OFF-LINE DETENTION POND

• * DT DB5
* 01 1005 1063 1141 1227 1320 1421 1527

* DQ 0 13 41 77 120 171 227

*
*
* ******************************************************************************
* End of Revisions by DMJM to reflect Red Mountain Freeway Design Concepts
* ******************************************************************************

*
*

HEC-1 INPUT PAGE 43

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

1408
1409
1410

KK R31W
KM RETURN DIVERTED FLOW AT CORNER OF SOUTHERN AND HAWES
DR D31W

*
* DDM ***** Preserved *****

3122
4.5

2113
4.5

2106
3.5

.0027
2106

o

5280
2012

o

KK 31WT32
KM ROUTE FLOWS FROM D31A TO C32
RS 1.76 FLOW -1
RC .035 .022 .035
RX 0 2005 2012
RY 4.5 4.5 3.5

*

1411
1412
1413
1414
1415
1416• * DDM ***** Updated *****

1417 KK 32



1418 KM BASIN 32
1419 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

1420 KM L= .9 Lea= .5 S= 38.9 Kn= .055 LAG= 29.1

• 1421 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

1422 BA .38
1423 LG .23 .25 4.55 .44 27.00

1424 UI 43. 115. 212. 273. 368. 529. 407. 314. 237. 161-

1425 UI 81. 62. 43. 14. 13. 13. 13. O. O. O.

1426 UI O. O. O. O. O. O. O. O. O. O.

*
* KK 032
*KM RETAIN 100 YEAR 2 HOUR, (FULLY DEVELOPED - NO RETENTION)

* DT 032 0
* 01 0 10000
* DQ 0 10000
*
* DDM ***** Preserved *****

1427 KK C32
1428 KM COMBINE SOSSAMAN CHANNEL FLOWS WITH FLOWS FROM 32

1429 HC 2
*
* ODM ***** Preserved *****

1430 KK 32T39
1431 KM ROUTE FLOWS FROM C32 TO C39
1432 RS 0.88 FLOW -1

1433 RC 0.012 0.012 0.012 2640 0.004

1434 RX 0 5 10 28 38 60 65 70

• 1435 RY 14 14 14 0 0 14 14 14

* ODM ***** Updated *****

1436 KK 39
1437 KM BASIN 39
1438 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

1439 KM L= .9 Lea= .7 S= 38.0 Kn= .060 LAG= 32.4

1440 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

1441 BA .36
HEC-1 INPUT PAGE 44

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

1442 LG .22 .25 4.60 .41 44.00

1443 UI 37 81 165 213 269 383 437 325 258 200

1444 UI 142 76 61 37 24 11 11 11 11 0

1445 UI O. O. o. o. o. o. o. O. o. o.
*

1446 KK 039
1447 KM RETAIN 100 YEAR 2 HOUR, (13% FOR FUTURE DEVELOPMENT)

1448 DT 039 4
1449 01 0 10000
1450 DQ 0 10000

*

• * DDM ***** Preserved *****

1451 KK C39A
1452 KM COMBINE FLOWS FROM C32, C38 AND S39 AT C39

1453 HC 2
*



•
1454
1455
1456

1457
1458
1459
1460
1461
1462
1463
1464
1465
1466

* DDM ***** Preserved *****

KK C39B
KM COMBINE FLOWS FROM C39A AND ADOT BASINS
HC 2

*
* DDM ***** Preserved *****

KK SOSS
KM THIS WAS FORMERLY CALLED CHANNEL
KM DIVERT FLOWS IN EXCESS OF 1800 CFS TO SOSSAMAN DET. BASIN
KM IN REALITY, BACKWATER FROM THE ADOT CROSSING DETERMINES THE AMOUNT OF SPILL
KM SUPERSTITION FREEWAY
ZW A=SOSSAMAN DRAIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR
DT BASIN
01 0 1800 2000 10000
DQ 0 0 200 8200
ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

150

162

•167

178

181

187

CV) ROUTING

c.) CONNECTOR

42
V

V

42T51

51

C51 ..•••••••••.
V

V

51T53

44A

c---» DIVERSION OR PUMP FLOW

c<---) RETURN OF DIVERTED OR PUMPED FLOW

201
199

.------->
DIV44A

D44A

204

215

218

233

43

C43 ••••••.•••••
V

V

43T53

53

C53 •..•••••••..••.•.•...••.



236

•
54

C54 •••••.•••.••

253 .-------> SOUTH
250 DCAP12

V

V

256 CAP12

263
261

264

271

.<-------
DR44A

V

V

44ATB

D44A

44B

281

284•291

294

297

308

314

323

329
327

330

•339

342

C44B ••••••••••••
V

V

CAP10+
V

V

RCAP11

C12 •••••••..•••
V

V

ADOT-W
V

V

RADOTW

36B

C36B ••••••••...•

.<------- SOUTH
RSOUTH

57

C57••••••••••••
V

V

CAP13+



.------->

349

361

373

377

387

397

402

407

•
425

439
437

442

447

456

470
468

36A

C36A .....•••••••
V

V

AOOT-E

CFAKE ••.•••••••••

52

56

C56••••••••••••
V

V

56T58

58

C58••.••••••••.

468

0468
V

V

CAP6
V

V

RCAP68

046

29A

.------->
029A

D29A

473

•
490
488

C29A •••••••••••.

45A

.------->
D45A

D29A



496

499

514
512

517

520

.-------> 45ATB
045A

55B

.------->
055B

C55B •••.••••••.•
V

v
CAP7

055B

528
526

529

536

•
552

555

561

565

573

.<------- 45ATB
RD45A

V

V

45ATB

45B

.------->
045B

C45B ••.•••••.•••
V

V

CAP8

C7+8 ••••••••••••
v
V

RCAP78

29B

045B

586

584

589

•
595

.------->
029B

C29B1 ••••••••••••

C29B2 ••••••••••••
V

V

TRANS

029B



603

•
619

622

630

642
640

645

650

660

29C

.-------;>
029C

C29C2•...•••••.••
V

V

29CT01

55

.-------;>
055

V

V

CAP9
V

V

RCAP9

029

055

290

•671

680
676

683

686

693

704
701

705

•

.-------;> 0290
0290

.-------;> 0290E
02902

C29C3 ••••••••••••••••••••••••
V

V

BASINS
V

V

RBAS5

.<------- 0290E
G290E

V

V

29T36

36C

724
722

.-------;>
036C

036C



727

•
736

747

753

762

765

776

782

794

•821

824

831

838

848

858

863

871

•
880

C36••••••...••..••....• ··· •
V

v
36T37

30b
V

V

30bT3

37

C37••••••••••..••••••• •••• .
V

V

ADOTEL
V

v
3n38A

38A

2020

C38A ••••••••••••••••..••• •••
V

v
202NE1

• V

V

202NE2

17A

49
V

V

CAP2
V

V

BASIN2
v
v

RCAP2A
V

V

RCAP2

C17A .••••.•••••.



883

•
898

906

912

918

928

931

934

940

•947

953

962
960

965

968

974

977

983

48
V

v
CAP3

V

V

BASIN3
V

V

RCAP3A
V

V

RCAP3B

17B

C17B ••.•.••.••••

C17C •••••••••.••
V

v
17CT23

18F
V

V

R18FTE

18E

.------->
RET18E

C18E •.••••••••••
V

V

18ET23

C23A.••••..•••••
V

V

R23ATB

23

D18E

990
.------->

RET23
D23



995

1009

1019

1025

1035

1038

1045

1048

1054

•
1075

1078

1088

1100

1103

1114

1127

•1143

C23B •..•••.•••••

47
V

V

BASIN4
V

V

RCAP4

22

C22A ••••••.•••••
V

V

22AT23

C23C ••••.•••••••
V

V

RC23

30a
V

V

30at31

C31A1 ••••••••••••

31A

202C

C31A2 •••••••••••••••••••••• • •
V

V

R202S

202A
V

V

R202A

202B

C202B ..•••••••..•
V

V



1146

•1152

1161
1158

1164

1174

1177

1187

1197

1207

•1212

1220

1226

1237
1235

1240

1244

1251

1257

•

R202B

C202C ••...••..•.•
V

V

RT202C

.-------> OHAWS
OSPILL

38B

C38B••••.•••.•••
V

V
202NW1

V

V

202NW2

50
V

V

CAP1
V

V

BASIN1
V

V

RCAP1

18C

.------->
RET18C

C18C ..••.•••••••
V

V

18T24

180
V

V

180T24

018C

24A

1269 C24A••..•••.•.•.



1272

•
1287
1285

1290

1293

1300
1297

1303

1313

1321

•1333

1346
1344

1349

v
V

24ATB

24B

.------->
RET24B

C24B •••.••••••••

C24C ••.•••••••••

.-------> OIVBRD
BROHAW

V

V

RT31B1
v
v

RT31B2
V

V

RT31B3

31B

.-------> D31B5
D31B5

C31B ••••••••••••

024B

1359
1353

1364

.------->
0315

V

V

311381

031W

1378
1376

1379

•
1388

.<------- OHAWS
RHAW5

V

V

RTHAW5

C315 ••••••••••••
V

V

311382



1396

•
1402

C38C1 •.• ,.",., ••

C38C .•••••..••••
V

V

38T39

1410
1408

1411

1417

.<-------
R31W

V

V

31WT32

D31W

32

1427

1430

1436

•
1451

1454

1463
1457

C32 ••••••••••••
V

V

32T39

39

.------->
D39

C39A••••••••••••

C39B .••••••.••••

.-------> BASIN
SOSS

D39

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************
* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 23APR04 TIME 17:29:48 *
* *
*****************************************

•

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

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *

* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

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



•
******************************************************************************

MODEL NAME: NE200250.DAT Revised by PARSONS BRINCKERHOFF - April 2004

This model includes the following revisions to DMJM+HARRIS model
NE202USR.DAT dated December 2003.

1. The storage volumes for the NE-1, NE-2, NW-1, NW-2 and Southern Avenue
detention basins have been updated per the final basin geometry.

2. The discharge rates for detention basins NW-1 and NW-2 have been revised
to reflect the revisions to the outlet structures and emergency
spillways.

3. The diversion at the box culvert system at Southern Avenue and Hawes
Road was revised to simulate blockage of 2 barrels of the existing 3
barrel box culvert under Southern.

4. The diversion at the lateral weir in the Southern Avenue Channel was
revised to reflect the final weir geometry and rating analysis.

5. The data for Subbasin 31B was revised to refLect future conditions
Land use.

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

This model includes various revisions to incorporate the Red Mountain Freeway
in association with the University Drive to Southern Avenue.•
MODEL NAME: Ne2002us.DAT Revised by DMJM+HARRIS - August 2003

CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

1. In order to reflect the proposed 202 Freeway Loopand to facilitate design,
drainage basins 18D, 18C and 24 were further subdivided. Additional
concentration points were added to provide discharges at more Locations.

2. Drainage basin areas for 50 and 202A were modified to reflect design
refinements to the Power to University segment of the Red Mountain Freeway

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

MODEL NAME: Ne200235.DAT Revised by DMJM+HARRIS - JuLy 2002

This model includes various revIsIons to incorporate the Red Mountain Freeway
in association with the 202L/US60 Traffic Interchange Design Concept Report.

CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

2. SeveraL concentration points have been added and basins have been routed
to reflect the proposed Red Mountain Freeway alignment.•

1. In order to reflect
23, 24, 31A and 31B
202D were added.

the proposed 202 Freeway Loop, basin areas for 18C,
were revised. Drainage basins 180, 202A, 202B, and

Basin 38 was split into 38A and 38B due to the 202 Loop

3. Existing detention basins (ADOT) have been removed and new detention
basins are proposed as part of the freeway construction.



•

•

•

4. Modifications were made to the previous (Ne20030) model per the City of
Mesa to remove the connection of the Southern Ave. Channel from the
structure at Hawes Rd. and instead connect to the Hawes Channel south of
the intersection.

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

** Previous ** MODEL NAME: NE2002.DAT

THIS MODEL COVERS THE AREA EAST OF HAWES ROAD AND THE SOSSAMAN CHANNEL
MAJOR CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:

1. OLD SUBBASIN 18A HAS BEEN SPLIT INTO TWO SUBBASINS. SUBBASIN 18C REMAINS
IN THIS MODEL AS PART OF THE HAWES CHANNEL INFRASTRUCTURE

2. OLD SUBBASIN 30 HAS BEEN SPLIT INTO SUBBASIN 30A AND SUBBASIN 30B.
SUBBASIN 30 GETS INTERCEPTED BY A CHANNEL ON THE NORTH SIDE OF CORALBELL
AND GETS ROUTED TO SUBBASIN 31A. SUBBASIN 30B STILL GOES SOUTH ALONG
ELLSWORTH ROAD

3. FOR THE 2002 YEAR CONDITION, ALL CAP DETENTION BASINS HAVE BEEN PLACED IN
THE MODEL. THEIR OUTLET CHANNELS HAVE FOR THE MOST PART NOT BEEN INCLUDED
IN THIS MODEL. THE OUTLET CHANNELS WILL BE IN THE FUTURE MODEL

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

SOUTHEAST MESA AREA DRAINAGE MASTER PLAN
AREA NORTH OF SUPERSTITION FREEWAY

REVISED BY VALERIE SWICK, OCTOBER-NOVEMBER 1996
TO INCORPORATE THE SUPERSITION STRUCTURES AND COMBINE MODELS

FILENAME: MESANE.DAT

THIS MODEL REPRESENTS THE EXISTING CONDITION OF THE WATERSHED.
TOTAL DRAINAGE AREA IS APPROXIMATELY 17 SQ. MI.

100-YEAR 24-HOUR FREQUENCY

METHODOLOGY
THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0
SCS TYPE II RAINFALL DISTRIBUTION
S-GRAPH HYDROGRAPH
GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
NORMAL DEPTH STORAGE CHANNEL ROUTING
APPROXIMATE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN
EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS
DATED 1994
THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS

INITIAL STUDY PERFORMED BY LISA C. YOUNG
REVIEWED BY VALERIE A. SWICK
HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL
DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995 •

ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2 FT/SEC FOR WASH/NATURAL
CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10FT/SEC FOR CONCRETE CHANNEL

LAST UPDATED ON 3/13/98



UPDATE WAS BASED UPON NEW MAG LAND USE DEFINITIONS FOR SINGLE FAMILY HOUSING

DDM MCUHP2 MESA AREA DRAINAGE MAsTER PLAN

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
1APR97

0000
1000

4APR97
1115

19

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

COMPUTATION INTERVAL
TOTAL TIME BASE

.08 HOURS
83.25 HOURS

•131 JD

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

INDEX STORM NO.
STRM
TRDA

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

3.60 PRECIPITATION DEPTH
.01 TRANSPOSITION DRAINAGE AREA

132 PI PRECIPITATION PATTERN

•

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00



.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

142 JD INDEX STORM NO. 2
STRM 3.58 PRECIPITATION DEPTH

TRDA 1.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

143 JD INDEX STORM NO. 3
STRM 3.49 PRECIPITATION DEPTH

TRDA 5.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03



.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

144 JD INDEX STORM NO. 4
STRM 3.38 PRECIPITATION DEPTH

TRDA 10.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

145 JD INDEX STORM NO. 5
STRM 3.24 PRECIPITATION DEPTH

TRDA 30.00 TRANSPOSITION DRAINAGE AREA.PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00



.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

146 JD INDEX STORM NO. 6
STRM 3.10 PRECIPITATION DEPTH

TRDA 60.00 TRANSPOSITION DRAINAGE AREA.PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00



147 JD INDEX STORM NO. 7
STRM 3.05 PRECIPITATION DEPTH
TRDA 90.00 TRANSPOSITION D~AINAGE AREA.PI PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

.01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

148 JD INDEX STORM NO. 8
STRM 3.00 PRECIPITATION DEPTH

TRDA 120.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

• .01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00



.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

• .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

149 JD INDEX STORM NO. 9
STRM 2.97 PRECIPITATION DEPTH

TRDA 150.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .01 .00 .01

• .01 .01 .01 .01 .01 .01 .01 .01 .03 .03

.03 .09 .09 .09 .01 .01 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

WARNING --- ROUTED OUTFLOW ( 1120.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1159. ) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1192. ) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1215.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE

1''' --- ROUTED cumOll ( 1230.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE

WRNING --- ROUTED OUTFLOW ( 1235.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1233.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE



WARNING --- ROUTED OUTFLOW ( 1223.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1207.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

~G --- ROUTED OUTFLOW ( 1185.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1155.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1115.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1113.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1152.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1184.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1207.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1222.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1227.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1225.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1216.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1200.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1177.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

tllltNG --- ROUTED OUTFLOW ( 1148.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE"OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1108.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1117.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1148.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1171.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1185.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1191.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1189.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1180.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1165.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1143.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1114.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

~NG --- ROUTED OUTFLOW ( 1104.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1126.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1140.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE



WARNING --- ROUTED OUTFLOW ( 1146. ) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 1145.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE.G ROUTED OUTFLOW ( 1137. ) IS GREATER THAN MAXIMUM OUTFLOW ( 1098. ) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1122.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW ( 1101.) IS GREATER THAN MAXIMUM OUTFLOW ( 1098.) IN STORAGE-OUTFLOW TABLE
-----DSS---ZOPEN: Existing File Opened, File: NE200250.DSS

Unit: 71; DSS Version: 6-JG
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/01APR1997/5MIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT WEST BASIN/AT SUPERSTITION/FLOW/04APR1997/5MIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/01APR1997/SMIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/02APR1997/SMIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /ADOT EAST BASIN/AT SUPERSTITION/FLOW/04APR1997/5MIN/100YR/
-----DSS---ZWRITE Unit 71; Verso 17: /CONCENTRATION POINT CS8/FLOW TO OVERCHUTES/FLOW/31MAR1997/SMIN/OBSERVED/
-----DSS---ZWRITE Unit 71; Verso 17: /CONCENTRATION POINT CS8/FLOW TO OVERCHUTES/FLOW/01APR1997/SMIN/OBSERVED/
-----DSS---ZWRITE Unit 71; Verso 17: /CONCENTRATION POINT CS8/FLOW TO OVERCHUTES/FLOW/02APR1997/SMIN/OBSERVED/
-----DSS---ZWRITE Unit 71; Verso 17: /CONCENTRATION POINT C58/FLOW TO OVERCHUTES/FLOW/03APR1997/SMIN/OBSERVED/
·----DSS---ZWRITE Unit 71; Verso 17: /CONCENTRATION POINT CS8/FLOW TO OVERCHUTES/FLOW/04APR1997/5MIN/OBSERVED/

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

• *** FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATION= 1

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

WARNING --- ROUTED OUTFLOW ( 761.) IS GREATER THAN MAXIMUM OUTFLOW ( 761.) IN STORAGE-OUTFLOW TABLE

eNG --- ROUTED OUTFLOW ( 761.) IS GREATER THAN MAXIMUM OUTFLOW ( 761.) IN STORAGE-OUTFLOW TABLE
-----DSS---ZWRITE Unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/31MAR1997/SMIN/HYDROGRAPH/
-----DSS---ZWRITE Unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/01APR1997/SMIN/HYDROGRAPH/
-----DSS---ZWRITE Unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/02APR1997/SMIN/HYDROGRAPH/
-----DSS---ZWRITE Unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/03APR1997/5MIN/HYDROGRAPH/



-----DSS---ZWRITE Unit 71; Verso 17: /HAWES RD @ BROADWAY RD/HAWES CHANNEL PROJECT/FLOW/04APR1997/5MIN/HYDROGRAPH/

'~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

1303 KK
*
*
*

*
RT31B1 *

*

1307 KO

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

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 1000 LAST ORDINATE PUNCHED OR SAVED

TIMINT 1.000 TIME INTERVAL IN HOURS

-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit

e SS---ZWRITE Unit
SS---ZWRITE Unit

-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit

•

-DSS---ZWRITE Unit
SS---ZWRITE Unit

-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit
-----DSS---ZWRITE Unit

71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso
71; Verso

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
33:
33:
33:
33:
33:

113:
113:
113:
113:
113:
114:
114:
114:
114:
114:
115:
115:
115:
115:
115:
116:
116:
116:
116:
116:
117:
117:

/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/31MAR1997/5MIN/HYD/
/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/01APR1997/5MIN/HYD/
/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/02APR1997/5MIN/HYD/
/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/03APR1997/5MIN/HYD/
/FLOW AFTER 360 CFS DIVERT TO WES/HAWES CHANNEL PROJECT/FLOW/04APR1997/5MIN/HYD/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/31MAR1997/5MIN/HYDR/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/01APR1997/5MIN/HYDR/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/02APR1997/5MIN/HYDR/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/03APR1997/5MIN/HYDR/
/FLOW SOUTHERN AND HAWES BEFORE S/HAWES CHANNEL PROJ/FLOW/04APR1997/5MIN/HYDR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN/100YR/
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
/SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN//



-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso

•

- --DSS---ZWRITE Unit 71; Verso
DSS---ZWRITE Unit 71; Verso

- --DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----OSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso
-----DSS---ZWRITE Unit 71; Verso

1

117: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
117: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
117: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
118: /SOSSAMAN DRAiN/At SUPERSTITION/FLOW/31MAR1997/5MIN//
118: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN//
118: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
118: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
118: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
119: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN//
119: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN//
119: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN//
119: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN//
119: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN//
17: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/???????????????????????????/
17: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN/???????????????????????????/
17: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/???????????????????????????/
17: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/???????????????????????????/
17: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN/???????????????????????????/
34: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/31MAR1997/5MIN/100YR/
34: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/01APR1997/5MIN/100YR/
34: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/02APR1997/5MIN/100YR/
34: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/03APR1997/5MIN/100YR/
34: /SOSSAMAN DRAIN/AT SUPERSTITION/FLOW/04APR1997/5MIN/100YR/

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

• OPERATION STATioN FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 42 1048. 12.58 206. 56. 19. 1.75

ROUTED TO 0+ 42T51 962. 13.17 206. 56. 19. 1.75

HYDROGRAPH AT .,J
+ 51 1277. 12.25 159. 46. 15. 1.24

C~
2 COMBINED AT

+ C51 1420. 12.33 359. 100. 34. 2.99 LU.JL.~
ROUTED TO (~+ 51153 1129. 13.08 359. 100. 34. 2.99 il-,.

HYDROGRAPH AT
(tj:r~,AJI

_~J~
+ 44A 1297. 12.50 277. 89. 30. 1.59

L~Jiiil

DIVERSION TO
~.~'\._:~:f!:~~:-'

+ D44A 951. 12.50 213. 69. 23. 1.59 ()
~v-~e.m:i3

HYDROGRAPH AT
~')• DIV44A 347. 12.50 64. 20 . 7. 1.59
1&1mi2:l;11ll!L

HYDROGRAPH AT en+ 43 1365. 12.33 184. 53. 18. 1.42

2 COMBINED AT



+

+•+
+

+

+

+

+

+

+

•
+

+

+

+

+

+

+

+

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

C43

43T53

53

C53

54

C54

SOUTH

DCAP12

CAP12

DR44A

44ATB

448

C448

CAP10+

RCAP11

C12

ADOT-W

RADOTW

36B

C36B

1646. 12.33

1104. 13.42

831. 12.42

2157. 13.33

512. 12.42

2173. 13.33

862. 13.33

1312. 13.33

1166. 13.67

951. 12.50

769. 13.58

1430. 12.25

1606. 12.25

1490. 12.33

1490. 12.42

2146. 12.50

439. 15.17

438. 15.25

581. 12.08

745. 12.08

244.

244.

108.

684.

66.

743.

235.

508.

508.

213.

213.

179.

393.

393.

393.

874.

414.

414.

49.

421.

72.

72.

31.

196.

19.

213.

59.

154.

154.

69.

69.

54.

123.

123.

123.

269.

263.

263.

14.

275.

24.

24.

11.

66.

6.

71.

20.

52.

52.

23.

23.

18.

41.

41.

41.

90.

90.

90.

5.

94.

3.01

3.01

.78

6.78

.49

7.27

7.27

7.27

7.27

1.59

1.59

1.06

1.06

1.06

1.06

8.33

8.33

8.33

.32

8.65



+ RSOUTH 862. 13.33 235. 59. 20. 7.27

HYDROGRAPH AT+. 57 318. 12.00 19. 5. 2. .18

2 COMBINED AT
+ C57 941. 13.33 277. 69. 23. .18

ROUTED TO
+ CAP13+ 931. 13.33 277. 69. 23. .18

HYDROGRAPH AT
+ 36A 215. 12.00 15. 4. 1. .10

2 COMBINED AT
+ C36A 934. 13.33 292. 74. 25. .28

ROUTED TO 0+ AOOT-E 267. 14.25 200. 73. 25. .28
.' -'-, -.....

2 COMBINED AT Lm j~.ed;.""=;o.....

+ CFAKE 771. 12.08 594. 339. 116. 8.93
...u_-.1G....::f.,:,::;~

C~J
HYDROGRAPH AT . ..' ~.'.'''''..';~

+ 52 572. 12.25 61. 17. 6. .43 Wi I.. r>;L;"~

HYDROGRAPH AT (}7)
+ 56 862. 12.17 88. 25. 8. .55

• 2 COMBINED AT
O·-r:!&JI

C56 1400. 12.25 149. 42. 14. .98 _J~

L5j
ROUTED TO

.Jb.. _~.
+ 56T58 1068. 12.50 149. 42. 14. .98

HYDROGRAPH AT
+ 58 1370. 12.17 107. 28. 9. .95

2 COMBINED AT
+ C58 1813. 12.25 252. 68. 23. 1.93

HYDROGRAPH AT
+ 46B 300. 12.67 65. 21. 7. .36

DIVERSION TO
+ 046 12. 9.67 8. 3. 1. .36

HYDROGRAPH AT
+ D46B 300. 12.67 65. 19. 6. .36

ROUTED TO
+ CAP6 239. 12.92 65. 19. 6. .36

ROUTED TO

• RCAP6B 239. 12.92 65. 19. 6. .36

HYDROGRAPH AT
+ 29A 135. 12.67 26. 8. 3. .18

DIVERSION TO



+ D29A 135. 12.67 17. 5. 2. .18

HYDROGRAPH AT+. D29A 95. 12.92 12. 3. 1. .18

2 COMBINED AT
+ C29A 333. 12.92 76. 22. 7. .54

HYDROGRAPH AT
+ 45A 336. 12.92 74. 22. 7. .62

DIVERSION TO
+ D29A 336. 12.92 45. 12. 4. .62

HYDROGRAPH AT
+ D45A 256. 13.17 35. 10. 3. .62

DIVERSION TO
+ 45ATB 243. 13.17 33. 9. 3. .62

0
HYDROGRAPH AT

+ D45A 13. 13.17 2. O. O. .62 lJ,,~1
'~;;'''_'''''"l.~:cii-

HYDROGRAPH AT (",,oCE'''''}
+ 55B 955. 13.17 263. 82. 27. 1.86

-;5Zi:'; .:·;;,~~~'::ct~-

DIVERSION TO UJK\ .

+ D55B 955. 13.17 168. 46. 15. 1.86
,- ,.. ,:~~>-

• HYDROGRAPH AT
(l).;P cr..

D55B 740. 13.42 124. 36. 12. 1.86
D~

2 COMBINED AT
~

+ C55B 743. 13.42 124. 36. 12. 2.48 LU
ROUTED TO O~

+ CAP7 517. 13.75 124. 36. 12. 2.48

HYDROGRAPH AT =>
+ RD45A 243. 13.17 33. 9. 3. .62

ROUTED TO
en

+ 45ATB 167. 14.17 31. 9. 3. .62

HYDROGRAPH AT
+ 45B 653. 12.58 128. 41. 14. .66

DIVERSION TO
+ D45B 358. 12.17 39. 12. 4. .66

HYDROGRAPH AT
+ D45B 653. 12.58 105. 29. 10. .66

2 COMBINED AT

• C45B 653. 12.58 135. 38. 13. .66

ROUTED TO
+ CAP8 464. 12.83 134. 38. 13. .66

2 COMBINED AT



+ C7+8 727. 13.42 247. 72. 24. 3.14

ROUTED TO+. RCAP78 674. 13.83 243. 72. 24. 3.14

HYDROGRAPH AT
+ 29B 58. 12.58 9. 3. 1. .08

DIVERSION TO
+ D29B 58. 12.58 9. 3. 1. .08

HYDROGRAPH AT
+ D29B 1. 18.58 O. O. O. .08

2 COMBINED AT
+ C29B1 674. 13.83 243. 72. 24. 3.22

2 COMBINED AT
+ C29B2 757. 13.75 307. 93. 31. 3.76

0ROUTED TO
+ TRANS 749. 13.83 307. 93. 31. 3.76

lJ.,~J
HYDROGRAPH AT C",:"

+ 29C 253. 12.42 38. 12. 4. .23
", •.::t,~_:;,:,:·":}l:-

DIVERSION TO U~J
+ 029 253. 12.42 32. 9. 3. •23 It".

(;~')(J' ~+. {! '

HYDROGRAPH AT
",:,t·· ~~'

D29C 94. 12.83 10. 3. 1. .23 0:~

2 COMBINED AT
+ C29C2 765. 13.08 315. 95. 32. 3.99 LLJ

ROUTED TO O~+ 29CTD1 734. 14.00 313. 95. 32. 3.99

HYDROGRAPH AT =:>
+ 55 190. 12.25 21. 6. 2. .14

DIVERSION TO
(/)

+ D55 190. 12.25 17. 5. 2. .14

HYDROGRAPH AT
+ 055 75. 12.50 6. 2. 1. .14

ROUTED TO
+ CAP9 39. 12.58 6. 2. 1. .14

ROUTED TO
+ RCAP9 23. 13.17 6. 2. 1. .14

HYDROGRAPH AT+. 29D 573. 12.67 114. 36. 12. .65

DIVERSION TO
+ 0290 415. 12.42 46. 14. 5. .65

HYDROGRAPH AT



+ 0290 573. 12.67 82. 23. 8. .65

DIVERSION TO
+ D29DE 378. 12.67 54. 15. 5. .65

• HYDROGRAPH AT
+ 02902 195. 12.67 28. 8. 3. .65

3 COMBINED AT
+ C29C3 771. 13.25 343. 104. 35. 4.78

ROUTED TO
+ BASIN5 273. 15.33 251. 104. 35. 4.78

ROUTED TO
+ RBAS5 272. 15.42 251. 104. 35. 4.78

HYDROGRAPH AT Cl+ G29DE 378. 12.67 54. 15. 5. .65

ROUTED TO lJ,crJ
+ 29T36 357. 12.75 54. 15. 5. .65 C':::)

HYDROGRAPH AT
+ 36C 929. 12.08 105. 36. 12. .44 U~.t'L,-

DIVERSION TO u:~- J
+ D36C 848. 12.00 66. 19. 6. .44 r$~'

• HYDROGRAPH AT ce
D36C 770. 12.17 57. 17. 6. .44

L1J
3 COMBINED AT

+ C36 763. 12.17 323. 133. 44. 5.22

ROUTED TO ='+ 36T37 519. 12.92 320. 133. 44. 5.22

HYDROGRAPH AT (/)
+ 30b 603. 12.67 109. 33. 11. .81

ROUTED TO
+ 30bT3 574. 12.83 109. 33. 11. .81

HYDROGRAPH AT
+ 37 678. 12.08 51. 15. 5. .47

3 COMBINED AT
+ C37 1096. 12.25 447. 173. 58. 6.50

ROUTED TO
+ ADOTEL 17. 27.00 17. 17. 17. 6.50

ROUTED TO+. 37T38A 17. 27.17 17. 17. 16. 6.50

HYDROGRAPH AT
+ 38A 279. 12.58 49. 15. 5. .33

HYDROGRAPH AT



+ 202D 100. 8.67 10. 3. 2. .02

3 COMBINED AT+. C38A 279. 12.58 62. 31- 22. 6.85

ROUTED TO
+ 202NE1 60. 13.42 51- 29. 21- 6.85

ROUTED TO
+ 202NE2 29. 20.33 28. 26. 21- 6.85

HYDROGRAPH AT
+ 17A 257. 12.17 26. 8. 3. .18

HYDROGRAPH AT
+ 49 792. 12.33 89. 25. 8. .79

ROUTED TO 0+ CAP2 760. 12.42 89. 25. 8. .79

ROUTED TO Ll.",j
+ BASIN2 280. 12.75 59. 25. 8. .79

:l:.,.... ;;)..:f.... '

C·'~
""""",.-'';4\

ROUTED TO
"i;.;i':;"2iJ

+ RCAP2A 279. 12.75 59. 25. 8. .79 UJl:..;;cl
ROUTED TO ")

+ RCAP2 288. 12.75 59. 25. 8. .79
Ijgr

• 0'-2 COMBINED AT
., i·:-~

C17A 308. 12.75 83. 34. 11- .97 ~

HYDROGRAPH AT
+ 48 786. 12.33 83. 23. 8•. .77

Cl~
ROUTED TO

+ CAP3 757. 12.33 83. 23. 8. .77 =:>
ROUTED TO (/)

+ BASIN3 366. 12.67 75. 23. 8. .77

ROUTED TO
+ RCAP3A 376. 12.67 75. 23. 8. .77

ROUTED TO
+ RCAP3B 267. 12.92 75. 23. 8. .77

HYDROGRAPH AT
+ 17B 284. 12.25 31- 10. 3. .22

2 COMBINED AT

+ C17B 321- 12.25 103. 33. 11- .99

2 COMBINED AT

• C17C 589. 12.17 182. 65. 22. 1.96

ROUTED TO
+ 17CT23 569. 12.25 182. 65. 22. 1-96

HYDROGRAPH AT





+ RC23 1178. 12.33 385. 133. 45. 4.34

HYDROGRAPH AT+. 30a 270. 12.50 42. 13. 4. .30

ROUTED TO
+ 30at31 244. 12.67 42. 13. 4. .30

2 COMBINED AT
+ C31A1 1253. 12.33 424. 146. 49. 4.64

HYDROGRAPH AT
+ 31A 624. 12.25 63. 18. 6. .51

HYDROGRAPH AT
+ 202e 34. 2.50 3. 2. 1. .01

3 COMBINED AT
+ c31A2 1775. 12.33 481. 164. 56. 5.16 0

ROUTED TO
+ R202S 712. 14.00 476. 164. 56. 5.16

HYDROGRAPH AT
+ 202A 163. 3.25 19. 6. 3. .09

Wi j1;, •

ROUTED TO
}It.~

""a::'kr-'

+ R202A 159. 3.42 19. 6. 3. .09 U))J

• HYDROGRAPH AT
202B 125. 3.25 13. 4. 2. .06

2 COMBINED AT UJ
+ C202B 249. 3.33 33. 10. 5. .14

ROUTED TO O~~
+ R202B 245. 3.42 33. 10. 5. .14

2 COMBINED AT ~
+ C202e 712. 14.00 477. 173. 60. 5.31 en

ROUTED TO
+ RT202e 712. 14.00 477. 173. 60. 5.31

DIVERSION TO
+ DHAI.IS 230. 14.00 180. 95. 34. 5.31

HYDROGRAPH AT
+ DSPILL 482. 14.00 297. 78. 26. 5.31

HYDROGRAPH AT
+ 38B 64. 12.25 8. 2. 1- .05

2 COMBINED AT

• e38B 483. 14.00 303• 81- 27. 5.36

ROUTED TO
+ 202NI.I1 474. 14.33 294. 75. 25. 5.36

ROUTED TO



+ 202NW2 468. 14.67 267. 75. 25. 5.36

HYDROGRAPH AT+. 50 371. 12.17 26. 7. 2. .28

ROUTED TO
+ CAP1 325. 12.17 29. 11. 7. .28

ROUTED TO
+ BASIN1 38. 12.50 25. 11. 7. .28

ROUTED TO
+ RCAP1 34. 13.08 25. 11. 7. .28

HYDROGRAPH AT
+ 18C 453. 12.25 57. 18. 6. .39

DIVERSION TO
+ D18e 72. 12.25 9. 3. 1. .39

HYDROGRAPH AT 0+ RET18e 380. 12.25 48. 15. 5. .39

2 COMBINED AT wJ
+ C18C 393. 12.33 70. 26. 12. .67

ROUTED TO
+ 18T24 371. 12.33 70. 26. 12. .67

UJ+. ~

HYDROGRAPH AT
,~,,! ......;;."'!,1i1i: '

18D 80. 12.08 7. 2. 1. .04

ROUTED TO
+ 18DT24 69. 12.17 7. 2. 1. .04

HYDROGRAPH AT
+ 24A 90. 12.00 7. 2. 1. .04

2 COMBINED AT
+ C24A 135. 12.08 13. 4. 1. .09 ::J

ROUTED TO
+ 24ATB 124. 12.17 13. 4. 1. .09 (/)

HYDROGRAPH AT
+ 24B 374. 12.17 37. 12. 4. .26

DIVERSION TO
+ D24B 67. 12.17 6. 2. 1. .26

HYDROGRAPH AT
+ RET24B 307. 12.17 31. 10. 3. .26

2 COMBINED AT

• e24B 430. 12.17 45. 14. 5. .35

2 COMBINED AT
+ C24C 699. 12.25 113. 40. 17. 1.01

DIVERSION TO



+ DIVBRD o. •00 o. o. o. 1.01

HYDROGRAPH AT+. BRDHAW 699. 12.25 113. 40. 17. 1.01

ROUTED TO
+ RT31B1 693. 12.25 113. 40. 17. 1.01

ROUTED TO
+ RT31B2 670. 12.33 113. 40. 17. 1.01

ROUTED TO
+ RT31B3 659. 12.33 113. 40. 17. 1.01

HYDROGRAPH AT
+ 31B 523. 12.33 76. 24. 8. .44

0DIVERSION TO '"~ ._2>< '

+ D31BS 474. 12.25 41. 12. 4. .44

HYDROGRAPH AT
+ D31BS 514. 12.42 43. 12. 4. .44

2 COMBINED AT
+ C31B 1148. 12.42 153. 51. 20. 1.45

DIVERSION TO
+ D31W 939. 12.42 138. 48. 19. 1.45

+. HYDROGRAPH AT
D31S 208. 12.42 15. 4. 1. 1.45

ROUTED TO
+ 311381 195. 12.50 15. 4. 1. 1.45 CL

HYDROGRAPH AT =:J+ RHAWS 230. 14.00 180. 95. 34. 5.31

ROUTED TO (/)
+ RTHAWS 230. 14.00 180. 95. 34. 5.31

2 COMBINED AT
+ C31S 385. 12.50 202. 101. 36. 1.45

ROUTED TO
+ 31T382 385. 12.50 202. 101. 36. 1.45

2 COMBINED AT
+ C38C1 669. 14.33 445. 171. 59. 6.81

2 COMBINED AT
+ C38C 652. 14.42 441. 178. 75. 13.66

ROUTED TO+. 38T39 652. 14.50 440. 178. 75. 13.66

HYDROGRAPH AT
+ R31W 939. 12.42 138. 48. 19. 1.45

ROUTED TO



+ 31WT32 614. 12.58 137. 47. 19. 1.45

HYDROGRAPH AT+. 32 417. 12.33 54. 16. 5. .38

2 COMBINED AT
+ C32 865. 12.50 189. 64. 25. .38 C::l

ROUTED TO I ~ I?!

+ 32T39 864. 12.58 189. 64. 25. .38 ~:;L;,:;·!,r:"·r.:,,;·~~-

HYDROGRAPH AT
t"':"- '~l.

+ 39 402. 12.42 62. 20. 7. .36 I -'g. ' ~ ,-

l i~ J
DIVERSION TO

E70~':!::-:-;;-,' :~-'-

+ 039 10. 9.00 6. 2. 1. .36 «).....-,;/' ~~.'-

HYDROGRAPH AT OP+ 039 402. 12.42 62. 18. 6. .36 '~

,...Ji&~

2 COMBINED AT
+ C39A 1192. 12.50 249. 82. 31. .74

2 COMBINED AT ~mI
+ C39B 1350. 12.58 651. 251. 103. 14.40

=:J
DIVERSION TO

+ BASIN O. •00 O. O• O. 14.40 OJ+. HYDROGRAPH AT
SOSS 1350. 12.58 651. 251. 103. 14.40

SUMMARY OF KINEMATIC W~VE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME

PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

FOR STORM = 1 STORM AREA (SQ MI) = .01

RCAP11 MANE 1.73 1501.14 745.00 4.36 5.00 1501.13 745.00 4.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2464E+03 EXCESS= .OOOOE+OO OUTFLOW= .2466E+03 BASIN STORAGE= .1048E-04 PERCENT ERROR= -.1

FOR STORM = 2 STORM AREA (SQ MI) =
RCAP11 MANE 1.70 1491.68

1.00
743.53 4.33 5.00 1491.61 745.00 4.33

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2448E+03 EXCESS= .OOOOE+OO OUTFLOW= .2450E+03 BASIN STORAGE= .1177E-04 PERCENT ERROR= -.1

• FOR STORM = 3 STORM AREA (SQ MI) =
RCAP11 MANE 1.66 1448.77

5.00
747.19 4.21 5.00 1448.30 745.00 4.20

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2376E+03 EXCESS= .OOOOE+OO OUTFLOW= .2379E+03 BASIN STORAGE= .9588E-05 PERCENT ERROR= -.1



•
FOR STORM = 4 STORM AREA (SQ MI) =

RCAP11 MANE 1.79 1395.53
10.00
746.52 4.05 5.00 1395.02 745.00 4.05

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2289E+03 EXCESS= .OOOOE+OO OUTFLOW= .2290E+03 BASIN STORAGE= .1252E-04 PERCENT ERROR= -.1

FOR STORM = 5 STORM AREA (SQ MI) =
RCAP11 MANE 1.76 1327.22

30.00
747.52 3.85 5.00 1326.40 745.00 3.85

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2176E+03 EXCESS= .OOOOE+OO OUTFLOW= .2178E+03 BASIN STORAGE= .1368E-04 PERCENT ERROR= -.1

FOR STORM = 6 STORM AREA (SQ MI) =
RCAP11 MANE 1.77 1259.23

60.00
748.20 3.65 5.00 1256.52 745.00 3.65

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2064E+03 EXCESS= .OOOOE+OO OUTFLOW= .2065E+03 BASIN STORAGE= .1165E-04 PERCENT ERROR= -.1

FOR STORM = 7 STORM AREA (SQ MI) =
RCAP11 MANE 1.86 1232.86

90.00
746.17 3.58 5.00 1231.24 745.00 3.58

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2023E+03 EXCESS= .OOOOE+OO OUTFLOW= .2025E+03 BASIN STORAGE= .1310E-04 PERCENT ERROR= -.1

• FOR STORM = 8 STORM AREA (SQ MI) =
RCAP11 MANE 1.83 1208.64

120.00
747.50 3.51 5.00 1205.83 745.00 3.51

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1983E+03 EXCESS= .OOOOE+OO OUTFLOW= .1984E+03 BASIN STORAGE= .1212E-04 PERCENT ERROR= -.1

FOR STORM = 9 STORM AREA (SQ MI) =
RCAP11 MANE 1.88 1193.21

150.00
746.56 3.47 5.00 1190.66 745.00 3.47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1958E+03 EXCESS= .OOOOE+OO OUTFLOW= .1960E+03 BASIN STORAGE= .1309E-04 PERCENT ERROR= -.1

FOR STORM = 1 STORM AREA (SQ MI) =
RCAP2A MANE .48 288.75

.01
761.36 1.21 5.00 287.78 765.00 1.21

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5079E+02 EXCESS= .OOOOE+OO OUTFLOW= .5079E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR= .0

FOR STORM = 2 STORM AREA (SQ MI) =
RCAP2A MANE .48 279.04

1.00
765.07 1.19 5.00 279.01 765.00 1.20

~UITY SUMMARY (AC-FT) - INFLOW= .5034E+02 EXCESS= .OOOOE+OO OUTFLOW= .5034E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR= .0

FOR STORM = 3 STORM AREA (SQ MI) =
RCAP2A MANE .51 245.69

5.00
765.42 1.15 5.00 244.99 765.00 1.15



CONTINUITY SUMMARY (AC-FT) - INFLOW= .4832E+02 EXCESS= .OOOOE+OO OUTFLOW= .4832E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR= .0

• FOR STORM = 4 STORM AREA (SQ MI) =
RCAPZA MANE .49 199.90

10.00
765.88 1.09 5.00 196.87 765.00 1.09

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4584E+02 EXCESS= .OOOOE+OO OUTFLOW= .4584E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR= .0

FOR STORM = 5 STORM AREA (SQ MI) =
RCAP2A MANE .50 136.81

30.00
771.03 1.01 5.00 136.38 770.00 1.01

CONTINUITY SUMMARY (AC-FT) _ INFLOW= .4272E+02 EXCESS= .OOOOE+OO OUTFLOW= .4272E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR= .0

FOR STORM = 6 STORM AREA (SQ MI) =
RCAP2A MANE .62 86.48

60.00
775.95 .94 5.00 86.25 775.00 .94

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3976E+02 EXCESS= .OOOOE+OO OUTFLOW= .3976E+02 BASIN STORAGE= .1230E-07 PERCENT ERROR= .0

FOR STORM = 7 STORM AREA (SQ MI) =
RCAP2A MANE .54 71.89

90.00
776.37 .92 5.00 70.97 775.00 .92

~NUITY SUMMARY (AC-FT) - INFLOW= .3875E+02 EXCESS= .OOOOE+OO OUTFLOW= .3875E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR= .0

FOR STORM = 8 STORM AREA (SQ MI) =
RCAP2A MANE .55 56.76

120.00
780.94 .90 5.00 56.52 780.00 .90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3778E+02 EXCESS= .OOOOE+OO OUTFLOW= .3777E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR= .0

FOR STORM = 9 STORM AREA (SQ MI) =
RCAPZA MANE .72 47.95

150.00
781.16 .88 5.00 47.72 780.00 .88

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3720E+02 EXCESS= .OOOOE+OO OUTFLOW= .3720E+02 BASIN STORAGE= .1231E-07 PERCENT ERROR= .0

FOR STORM = 1 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

.01
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

• FOR STORM = 2 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

1.00
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1



FOR STORM = 3 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

5.00
203.09 3.37 5.00 158.67 205.00 3.37

~UITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

FOR STORM = 4 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

10.00
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) _ INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

FOR STORM = 5 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

30.00
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

FOR STORM = 6 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

60.00
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) _ INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

• FOR STORM = 7 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

90.00
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

FOR STORM = 8 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

120.00
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

FOR STORM = 9 STORM AREA (SQ MI) =
R202A MANE 3.67 161.55

150.00
203.09 3.37 5.00 158.67 205.00 3.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1601E+02 EXCESS= .OOOOE+OO OUTFLOW= .1599E+02 BASIN STORAGE= .3164E-01 PERCENT ERROR= -.1

FOR STORM = 1 STORM AREA (SQ MI) =
R202B MANE 2.27 245.65

.01
203.50 3.76 5.00 244.89 205.00 3.76

41111fNUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 2 STORM AREA (SQ MI) =
R202B MANE 2.27 245.65

1.00
203.50 3.76 5.00 244.89 205.00 3.76



CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

• FOR STORM = 3 STORM AREA (SQ MI) =
R202B MANE 2.27 245.65

5.00
203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 4 STORM AREA (SQ MI) =
R202B MANE 2.27 245.65

10.00
203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 5 STORM AREA (SQ MI) =
R202B MANE 2.27 245.65

30.00
203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 6 STORM AREA (SQ MI) =
R202BMANE 2.27 245.65

60.00
203.50 3.76 5.00 244.89 205.00 3.76

41111rUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 7 STORM AREA (SQ MI) =
R202B MANE 2.27 245.65

90.00
203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 8 STORM AREA (SQ MI) =
R202B MANE 2.27 245.65

120.00
203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

FOR STORM = 9 STORM AREA (SQ MI) =
R202B MANE 2.27 245.65

150.00
203.50 3.76 5.00 244.89 205.00 3.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2902E+02 EXCESS= .OOOOE+OO OUTFLOW= .2902E+02 BASIN STORAGE= .3634E-01 PERCENT ERROR= -.1

•*** NORMAL END OF HEC-1 ***
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HEC-RAS Plan' 202UUS60 TI River' Southern Ave Sys Reach' 202L US60 TI - 2 Profile' PF 1

Reach RiverSta Profile QTolal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area TopWidlh Froude # Chi

(cfs) (tt) (tt) (tt) (tt) (ftIft) (fils) (sq tt) (tt)

202L US60 TI - 2 3490 PF 1 712.00 1444.50 1453.27 1445.68 1453.27 0.000002 0.31 2293.30 312.07 0.02

202L US60 TI - 2 3365 PF 1 712.00 1444.00 1451.95 1449.37 1453.15 0.001646 8.83 84.47 23.75 0.55

202L US60 TI - 2 2857.5 Culvert

202L US60 TI - 2 2350 PF 1 712.00 1437.82 1442.27 1443.19 1446.21 0.008192 15.92 44.72 10.10 0.55

202L US60 TI - 2 2230 PF 1 712.00 1437.70 1439.93 1441.33 1444.72 0.017946 17.55 40.57 23.08 2.33

202L US60 TI - 2 2201 PF 1 712.00 1437.67 1440.00 1441.23 1444.02 0.014535 16.08 44.28 24.69 2.12

202L US60 TI - 2 2100 PF 1 712.00 1437.57 1441.84 1441.12 1442.63 0.001433 7.15 99.64 32.45 0.72

202L US60 TI - 2 1945 PF 1 712.00 1437.41 1440.98 1440.98 1442.28 0.002879 9.15 77.78 29.63 1.00

202L US60 TI - 2 1907 PF 1 712.00 1437.38 1439.48 1440.24 1441.97 0.012191 12.65 56.30 40.57 1.89

202L US60 TI - 2 1895 PF 1 712.00 1437.37 1439.57 1440.21 1441.74 0.010128 11.83 60.18 41.71 1.74

202L US60 TI - 2 1875 PF 1 712.00 1437.35 1440.77 1440.21 1441.37 0.001392 6.23 114.24 45.40 0.69

202L US60 TI - 2 1855 PF 1 692.00 1437.33 1440.77 1440.15 1441.33 0.001278 6.00 115.29 45.45 0.66

202L US60 TI - 2 1835 PF 1 635.00 1437.31 1440.83 1440.00 1441.28 0.000979 5.34 118.88 45.61 0.58

202L US60 TI - 2 1815 PF 1 570.00 1437.29 1440.89 1439.86 1441.23 0.000720 4.66 122.42 45.76 0.50

202L US60 TI • 2 1795 PF 1 498.00 1437.27 1440.94 1439.67 1441.19 0.000506 3.96 125.77 45.91 0.42

202L US60 TI - 2 1775 PF 1 421.00 1437.25 1440.99 1439.46 1441.16 0.000336 3.27 128.81 46.04 0.34

202L US60 TI - 2 1760 PF 1 359.00 1437.23 1441.02 1439.27 1441.14 0.000231 2.74 131.13 46.14 0.29

202L US60 TI - 2 1742 PF 1 281.00 1437.21 1441.05 1439.02 1441.12 0.000134 2.11 133.44 46.24 0.22

202L US60 TI • 2 1704 PF 1 230.00 1437.17 1441.00 1439.04 1441.11 0.000229 2.69 85.58 30.66 0.28

202L US60 TI - 2 1698 PF 1 230.00 1437.17 1440.99 1439.04 1441.11 0.000230 2.69 85.54 30.66 0.28

202L US60 TI - 2 1668 PF 1 230.00 1437.14 1440.88 1439.42 1441.09 0.000484 3.66 62.92 24.56 0.40

202L US60 TI - 2 1537 PF 1 230.00 1437.01 1440.83 1439.29 1441.02 0.000445 3.55 64.84 24.87 0.39

202L US60 TI - 2 1433 PF 1 230.00 1436.90 1440.79 1439.18 1440.98 0.000413 3.45 66.66 25.16 0.37

202L US60 TI - 2 1360 PF 1 230.00 1436.82 1440.77 1440.95 0.000255 3.37 68.24 25.41 0.36

202L US60 TI - 2 1315 PF 1 230.00 1436.78 1440.17 1439.33 1440.87 0.001351 6.74 34.11 10.14 0.65

202L US60 TI - 2 1270 Culvert

202L US60 TI - 2 1236 PF 1 230.00 1436.71 1439.26 1439.26 1440.51 0.004056 8.98 25.62 10.10 0.99

202L US60 TI - 2 1170 PF 1 245.00 1436.16 1439.53 1438.45 1439.85 0.000795 4.52 54.22 2218 0.51

en
c



• • •
-~;i:l~_ .~:.

221.00 0.87

221.00 0.82

221.00 0.82

712.00 0.02

712.00 0.55

Culvert

712.00 1437.85 1442.31 1443.23 1446.23 0.008150 15.89 44.81 10.10 0.55

712.00 1437.73 1439.96 1441.35 1444.74 0.017927 17.54 40.58 23.09 2.33

712.00 1437.67 1440.19 1441.22 1443.47 0.010828 14.53 48.99 25.45 1.85

712.00 1437.57 1441.84 1441.12 1442.63 0.001442 7.16 99.42 32.42 0.72

712.00 1437.41 1440.98 1440.98 1442.28 0.002875 9.15 77.82 29.63 0.99

712.00 1437.38 1439.48 1440.23 1441.96 0.012155 12.63 56.36 40.59 1.89

694.00 1437.37 1439.50 1440.18 1441.76 0.010853 12.04 57.63 40.96 1.79

653.00 1437.35 1439.49 1440.08 1441.47 0.009540 11.30 57.78 41.01 1.68
607.00 1437.33 1440.65 1439.97 1441.13 0.001143 5.53 109.83 45.21 0.62

556.00 1437.31 1440.70 1439.84 1441.08 0.000882 4.93 112.83 45.34 055

500.00 1437.29 1440.74 1439.70 1441.03 0.000660 4.32 115.71 45.47 0.48
439.00 1437.27 1440.78 1439.54 1441.00 0.000473 3.71 118.45 45.59 0.41
374.00 1437.25 1440.82 1439.34 1440.97 0.000321 3.09 121.02 45.70 0.33

322.00 1437.23 1440.85 1439.16 1440.95 0.000226 2.62 123.11 45.79 0.28
256.00 1437.21 1440.87 1438.93 144094 0.000135 2.04 125.21 45.88 0.22

214.00 1437.17 1440.81 1438.97 1440.93 0.000240 2.67 80.07 29.94 0.29
214.00 1437.17 1440.81 143898 1440.92 0.000240 2.67 80.02 29.93 0.29

214.00 1437.14 1440.70 1439.33 1440.90 0.000513 3.66 58.44 23.82 0.41

214.00 1437.01 1440.64 1439.20 1440.84 0.000471 3.55 60.28 24.13 0.40

214.00 1436.90 1440.60 1439.08 1440.79 0.000437 3.45 61.95 24.40 038

214.00 1436.83 1440.58 1440.76 0.000273 3.39 63.21 24.62 0.37
214.00 1436.78 1440.01 1439.19 1440.68 0.001337 6.58 32.52 10.13 0.65

Culvert

214.00 1436.71 1439.14 1439.14 1440.33 0.004060 8.78 24.37 10.10 1.00

221.00 1436.21 1437.71 1438.36 1439.79 0.012575 11.59 19.06 15.47 1.84

7.00 1437."47 1439.43 1437.71 1439.43 0.000005 0.26 27.23 17.83 0.04

7.00 1437.08 1439.43 1437.32 1439.43 0.000002 0.20 34.49 19.39 0.03

221.00 1436.21 1438.56 1438.36 1439.23 0.002495 6.59 3351 18.57 0.87

~--N
CP

----\)
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•
Loop 202 1US 60 T.I., Phase 2
(Southern Avenue) Drainage Channel
Water Surface Superelevation Check

•
6/30/2004

•
River Sta W.S. Elev plus

Freeboard
Superelevation Froude # Chi

Check

3490 1455.02 312.07 0.31 N/A N/A 0.02
3365 1453.78 23.75 8.83 N/A N/A 0.55
3000
2350 1443.95 10.10 15.92 1449.50 OK 0.55
2230 1441.33 23.08 17.55 1443.70 OK 2.33
2201 1441.27 24.69 16.08 1443.67 OK 2.12
2100 1442.85 32.44 7.15 1443.57 OK 0.72
1945 1441.98 29.63 9.15 1443.41 OK 1.00
1907 1440.48 40.59 12.63 1443.38 OK 1.89
1895 1440.57 41.73 11.81 1443.37 OK 1.73
1875 1441.77 45.40 6.23 1443.35 OK 0.69
1855 1441.77 45.45 6.00 1443.33 OK 0.66
1835 1441.83 45.61 5.34 1443.31 OK 0.58
1815 1441.89 45.76 4.66 1443.29 OK 0.50
1795 1441.94 45.91 3.96 1443.27 OK 0.42
1775 1441.99 46.04 3.27 1443.25 OK 0.34
1760 1442.02 46.14 2.74 1443.23 OK 0.29
1742 1442.05 46.24 2.11 1443.21 OK 0.22
1704 1442.00 30.66 2.69 1443.17 OK 0.28
1698 1442.00 30.66 2.69 1443.17 OK 0.28
1668 1441.88 24.56 3.66 85.53 0.06 1441.94 1442.14 OK 0.40
1537 1441.83 24.87 3.55 85.53 0.05 1441.88 1442.01 OK 0.39
1433 1441.79 25.16 3.45 95.00 0.05 1441.84 1441.90 OK 0.37
1360 1441.77 25.41 3.37 95.00 0.04 1441.81 1441.82 OK 0.36
1315 1441.17 10.14 6.74 1441.78 OK 0.65
1270
1237 1440.26 10.10 8.98 1441.71 OK 0.99
1170 1440.53 22.18 4.52 1441.00 OK 0.51

Note: W.S. Superelevation per ADOT Roadway Design Guidelines, May 1996:

y=Cv·W/gr.

where
C =0.5 for subcritical flow
v =velocity, fps
W = channel width at water surface, ft
g = acceleration of gravity, 32.2 ftls2

r. = radius of curvature at channel centerline, ft



•
Loop 2021 US 60 T.I., Phase 2
(Southern Avenue) Drainage Channel
Freeboard Check

• •
6/30/2004

W.S. Elev plus
Freeboard

3490 712 1444.50 1453.27 1453.27 1.75 1.75 1455.02 N/A N/A 312.07 0.02
3365 712 1444.00 1451.95 1453.15 1.83 1.83 1453.78 N/A N/A 23.75 0.55
3000 Culvert
2350 712 1437.82 1442.27 1446.21 1.68 1.68 1443.95 1449.50 OK 10.10 0.55
2230 712 1437.70 1439.93 1444.72 1.40 1.40 1441.33 1443.70 OK 23.08 2.33
2201 712 1437.67 1440.00 1444.02 1.27 1.27 1441.27 1443.67 OK 24.69 2.12
2100 712 1437.57 1441.84 1442.63 1.01 1.01 1442.85 1443.57 OK 32.44 0.72
1945 712 1437.41 1440.98 1442.28 0.97 1.00 1441.98 1443.41 OK 29.63 1.00
1907 712 1437.38 1439.48 1441.96 0.92 1.00 1440.48 1443.38 OK 40.59 1.89
1895 712 1437.37 1439.57 1441.74 0.87 1.00 1440.57 1443.37 OK 41.73 1.73
1875 712 1437.35 1440.77 1441.37 0.80 1.00 1441.77 1443.35 OK 45.40 0.69
1855 692 1437.33 1440.77 1441.33 0.80 1.00 1441.77 1443.33 OK 45.45 0.66
1835 635 1437.31 1440.83 1441.28 0.79 1.00 1441.83 1443.31 OK 45.61 0.58
1815 570 1437.29 1440.89 1441.23 0.79 1.00 1441.89 1443.29 OK 45.76 0.50
1795 498 1437.27 1440.94 1441.19 0.78 1.00 1441.94 1443.27 OK 45.91 0.42
1775 421 1437.25 1440.99 1441.16 0.78 1.00 1441.99 1443.25 OK 46.04 0.34
1760 359 1437.23 1441.02 1441.14 0.78 1.00 1442.02 1443.23 OK 46.14 0.29
1742 281 1437.21 1441.05 1441.12 0.78 1.00 1442.05 1443.21 OK 46.24 0.22
1704 230 1437.17 1441.00 1441.11 0.79 1.00 1442.00 1443.17 OK 30.66 0.28
1698 230 1437.17 1441.00 1441.11 0.79 1.00 1442.00 1443.17 OK 30.66 0.28
1668 230 1437.14 1440.88 1441.09 0.79 1.00 1441.88 1442.14 OK 24.56 0.40
1537 230 1437.01 1440.83 1441.02 0.80 1.00 1441.83 1442.01 OK 24.87 0.39
1433 230 1436.90 1440.79 1440.98 0.82 1.00 1441.79 1441.90 OK 25.16 0.37
1360 230 1436.82 1440.77 1440.95 0.83 1.00 1441.77 1441.82 OK 25.41 0.36
1315 230 1436.78 1440.17 1440.87 0.82 1.00 1441.17 1441.78 OK 10.14 0.65
1270 Culvert
1237 230 1436.71 1439.26 1440.51 0.76 1.00 1440.26 1441.71 OK 10.10 0.99
1170 245 1436.16 1439.53 1439.85 0.74 1.00 1440.53 1441.00 OK 22.18 0.51
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HEC-RAS version 3.1.1 May 2003
u.s. Army Corp of Engineers

Hydrologic Engineering cen1:er
609 second St reet, sui te D

Davis, California 95616-4687
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PROJECT DATA
project Title: 202L/US60 TI - ph 2
proJect File: wSP100sc.prj
Run Date and Time: 6/30/2004 3:13:40 PM

project in English uni1:s

project DescriIltion :
202L/Us60 Traffi c Interchange - phase 2
This model is to determine the
channel hydraulics for the 100-year peak flow in the Southern Avenue channel.
The COinClden1: peak flows in the Hawes Road Channel are "taken from the
hydrographs genera"ted by "the HEC-1 model NE200250.

o
o
o

0.003
0.003
20
0.1
0.001

Mulitple openings =
Inline Structures =
Lateral Structures

computational Information
Water surface calculation tolerance =
Critical depth calculaton tolerance =
Maximum number of intera1:ions =
Maximum difference tolerance
Flow tolerance factor

PLAN DATA

plan Ti1:le: 2D2L/US60 TI - phase 2 rev 062904
plan File 1:\PROJECTS\11194 superRedTan\RepOr1:s\Drainage\phase 2\Final Drainage RepOr1:\WSP100SC.p01

Geome1:ry Ti1:le: 202L/US60 TI - phase 2 rev 062904
Geome1:ry File: 1:\PROJECTS\11194 superRedTan\Reports\Drainage\phase 2\Final Drainage Report\WSP100SC.g02

Flow Ti1:le 202L/US60 TI - phase 2
Flow File 1:\PROJECTS\11194 superRedTan\Reports\Drainage\phase 2\Final Drainage Report\WSP100SC.f01

plan Summary Information:
Number of: Cross Sections = 32

culverts 2
Bridges 0•

compu"ta"tion op"tions
critical depth computed only where necessary
Conveyance calculation Method: At breaks in n values only
Friction slope Method: Average Conveyance
computa1:ional Flow Regime: Mixed Flow

FLOW DATA

Flow Ti1:le: 202L/US60 TI - Phase 2
Flow File 1:\PROJECTS\11194 superRedTan\Reports\Drainage\phase 2\Final Drainage Report\wSP100Sc.f01

Flow Dua (cfs)

Ri ve r Reach RS
Hawes Rd Channe1202L us60 TI - 21540
Hawes Rd Channe1202L US60 TI - 21170
Sou1:hern Ave sys202L US60 TI - 23490
Southern Ave sys202L US60 TI - 21855
sou1:hern Ave sys202L US60 TI - 21835
Sou1:hern Ave sys202L US60 TI - 21815
Southern Ave Sys202L us60 TI - 21795
southern Ave sys202L US60 TI - 21775
Southern Ave sys202L US60 TI - 21760
Sou1:hern Ave sys202L US60 TI - 21742
sou1:hern Ave sys202L US60 TI - 21704
sOU1:hern Ave sys202L us60 TI - 21170
south Hawes Chan202L us60 TI - 21170
SOU1:h Hawes Chan202L us60 TI - 21000

PF 1
1

245
712
692
635
570
498
421
359
281
230
245
245
245

Boundary conditions

GEOMETRY DATA

Hawes Rd Channe1202L US60 TI - 2PF 1
sou1:hern Ave Sys202L US60 TI - 2PF 1
south Hawes chan202L us60 TI - 2PF 1

•
River Reach profile ups1:ream

Normal S = 0.0022
Normal S = 1E-11

page 1

Downstream

Normal S = 0.0022



WSP100SC. rep
Geome1:ry Ti1:le: 202L/us60 TI - phase 2 rev 062904
Geome1:ry File: 1:\PROJECTS\11194 superRedTan\RepOr1:s\Drainage\phase 2\Final Drainage RepOr1:\WSP100SC.g02

Reach ConneC1:i on Table

su
Hawes Rd Channel 202L US60 TI - 2
sou1:hern Ave sys 202L US60 TI - 2
Sou1:h Hawes chan 202L US60 TI - 2

DownS1:ream Boundary

confluence
confluence

confluence

ups1:ream BoundaryReachRiver•
JUNCTION INFORMATION

Name: confl uence
Descrip1:ion: Junction of Southern Ave syst. wi Hawes Rd Channel
Energy compu1:ati on Me1:hod

Leng1:h across Junction Tributary
River Reach River Reach

Hawes Rd channe1202L us60 TI - 2 1:0 South Hawes chan202L us60 TI - 2
southern Ave Sys202L US60 TI - 2 to South Hawes chan202L us60 TI - 2

CROSS SECTION

Angle

RIVER: Hawes Rd Channel
REACH: 202L us60 TI - 2 RS: 1540

INPUT
Description: upstream Hawes Rd. Channel Section
S1:a1:ion Eleva1:ion Da1:a num= 10

S1:a El ev S1:a El ev S1:a El ev
-9 1442.3 38 1442.4 72 1442.4
91 1441.97 100 1437.47 110 1437.47

S1:a Elev
77 1442.02

119 1441.97

S1:a Elev
87 1442

128 1442.2

Manning's n values
S1:a n val
-9 .04

num=
Sta n val

91 .016

3
Sta n val
119 .04

Bank S1:a: Lef1:
91

Left Levee

Right
119

Sta1:ion=

Leng1:hs: Lm chan~~6 Rim
91 Eleva1:ion= 1441.97

Coeff con1:r.
.1

Expan •
. 3

Sta Elev
72 1441. 36

110 1437.08

Sta Elev
38 1441.63

100 1437.08

12
Sta Elev

8 1441.26
91 1441. 58

Data num=
Sta Elev

-4 1440.86
87 1441.81

128 1441.81

RIVER: Hawes Rd channel
REACH: 202L us60 TI - 2 RS: 1370

INPUT
Description:
stati on El evat; on

S1:a Elev
-9 1442.66
77 1441.86

119 1441. 58

CROSS SECTION

• Manning's n values
S1:a n val

-9 .04

num=
Sta n val

91 .016

3
Sta n val
119 .04

Bank S1:a: Left
91

Lef1: Levee

Righ1:
119

station=

Lengths: L~66 chan~~6 R; ~36
91 Eleva1:ion= 1441.58

Coeff Contr.
.1

Expan •
•3

CROSS SECTION

RIVER: Hawes Rd Channel
REACH: 202L US60 TI - 2 RS: 1170

INPUT
Descrip1:ion: channel Reconstruction
sta1:ion Eleva1:;on Da1:a num=

Sta Elev Sta Elev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441. 37

11
Sta Elev

8 1440.37
100 1436.64

Sta Elev
38 1441.19

110 1436.64

Sta Elev
72 1440.74

119 1441.14

Mann;ng's n values
Sta n val

-9 .04

nurn=
S1:a n val

91 .016

3
Sta n val
119 .04

Bank S1:a: Left
91

Left Levee

Right
119

S1:at;on=

Leng1:hs: Left channel R; gh1:
20 20 20

91 Eleva1:ion= 1441.14

Coeff Con1:r.
.1

Expan.
.3

CROSS SECTION

RIVER: Southern Ave sys
REACH: 202L US60 TI - 2 RS: 3490

INPUT
DeSCr;p1:;on: Southern Avenue Deten1:;on Bas;n
S1:a1:ion Elevat;on Data num= 7

Sta Elev Sta Elev Sta Elev
25 1457.58 45 1457.34 100 1445.6

390 1457.34 405 14S7.58

Sta Elev
225 1444.5

S1:a Elev
350 1445.6

Lengths: Lef1: channel•

Mann;~~~s

25

Bank S1:a:

n values
n val S1:a

.04 45

Lef1: Righ1:

num=
n val

.025

3
Sta n val
390 .04

R;gh1: coeff Contr.
page 2

Expan.



• 45

CROSS SECTION

390 125.02 125.02 125.02

SUPER
wsp100SC. rep

.1 .3

o
RIVER: Southern Ave sys
REACH: 202L us60 TI - 2 RS: 3365

INPUT
Description: End RCB culvert
station Elevation Data num=

Sta Elev Sta Elev
88 1454.24 99.9 1451.33

160 1454.11

Manning's n values
Sta n val

88 .04

num=
sta n val

99.9 .015

6
Sta Elev
100 1444

3
sta n val

110.1 .04

Sta
110

El ev Sta El ev
1444 110.1 1451.33

Bank sta: Left Ri ght
99.9 110.1

CULVERT

Lengths: Left Channel Right
1015 1015 1015

coeff Contr.
. 1

Expan .
.3

RIVER: Southe rn Ave sys
REACH: 202L us60 TI - 2 RS: 2857.5

INPUT
Description: Southern Avenue Detention Basin outlet
0; stance from upstream xs = 1
Deck/Roadway wi dth = 1013
weir coefficient = 2.6
Upstream Deck/Roadway Coordi nates

num= 2
sta Hi cord Lo cord Sta Hi cord Lo cord

o 1454.2 700 1454.2

upstream Bridge cross Section Data
Station Elevation Data num= 6

Sta Elev Sta Elev Sta
88 1454.24 99.9 1451. 33 100

160 1454.11

Elev
1444

Sta
110

El ev Sta El ev
1444 110.1 1451. 33

Downstream Deck/Roadway coordinates
num= 2
Sta Hi cord Lo cord Sta Hi cord Lo cord

o 1449.5 200 1449.5

coeff Cont r .
.1

Bank Sta: Left Ri ght
99.9 110.1

•
Manning's n values

Sta n val
88 .04

num=
Sta n val

99.9 .015

3
Sta

110.1
n val

.04

Expan.
.3

Downstream Bridge Cross section Data
station Elevation Data num=

Sta Elev Sta Elev
881447.09 99.91446.85

147 1450.46 168 1448.96

7
sta Elev
100 1437.82

Sta Elev
110 1437.82

Sta Elev
110.1 1446.85

Manning's n values
Sta n val

88 .04

num=
Sta n val

99.9 .015

3
Sta

110.1
n val

.04

Bank Sta: Left Ri ght
99.9 110.1

Coeff Contr.
.1

Expan.
.3

Broad crested

flow =

upstream Embankment side slope
Downstream Embankment side slolle
Maximum allowable submergence for weir
Elevation at which weir flow begins
Energy head used in spillway design
sp~llway height used in design
wel r crest shape

Number of Culverts = 1

culvert Name shape Rise Span
culvert #1 Box 6 10
FHWA chart # 9 - flared wingwalls and Inlet top
FHWA scale # 1 - wingwall flared 45 deg.; inlet
solution criteria = Highest U.S. EG
culvert upstrm Dist Length TOP n Bottom n

o 1015 .013 .013
upstream Elevation = 1444

Centerline Station = 105
Downstream Elevation = 1437.82

Centerline Station = 105

10 horiz. to 1.0 vertical
12 horiz. to 1.0 vertical

.95

edge bevel
top edge bevel=0.43D

Depth Blocked Entrance LOSS coef
o .2

Exi t LOSS Coef
.2

CROSS SECTION

RIVER: Southern Ave Sys
REACH: 202L us60 TI - 2 RS: 2350

INPUT
Description: End Channel Transition, Begin RCB
station Elevation Data nurn= 7

Sta Elev Sta Elev Sta Elev
881447.09 99.91446.85 1001437.82

147 1450.46 168 1448.96• Manning's n values num=
Sta n val Sta n val

3
Sta n val

Sta El ev Sta El ev
110 1437.82 110.1 1446.85

page 3



SUPE
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• 88 .04

Bank Sta: left
99.9

99.9

Right
110.1

.015 110.1 .04

lengths: left channel Ri ght
120.33 120.33 120.33

coeff Contr.
.1

Expan.
.3

F
~=~
b=o

CROSS SECTION

RIVER: Southern Ave Sys
REACH: 202l US60 TI - 2 RS: 2230

INPUT
Description: Begin channel Transition
Station Elevation Data nurn= 8

Sta El ev Sta El ev Sta El ev
68 1442.97 76 1444. 97 88 1444.7

127.36 1444.7 145 1449.96 170 1447.96

Sta Elev
100 1437.7

Sta Elev
116 1438.02

Manning's n values nurn= 3
Sta n val Sta n Val Sta n val

68 .04 88 .016 127.36 .04

Bank Sta: left Right lengths: left channel Right
88 127.36 29 29 29

left levee Station= 88 Elevation= 1444.73

CROSS SECTION

coeff Contr.
.1

Expan.
.3

RIVER: Southern Ave sys
REACH: 202l us60 TI - 2 RS: 2201

INPUT
Descri ption:
Station Elevation Data nurn=

Sta El ev Sta El ev
68 1441.91 76 1443.91

127.36 1443.67 145 1448.1

8
Sta Elev

88 1443.67
160 1446.1

Sta Elev
100 1437.67

Sta Elev
116 1437.99

Manning's n values
Sta n val

68 .04

nurn= 3
Sta n val Sta n val

88 .016 127.36 .04

RIVER: Southern Ave sys
REACH: 202l US60 TI - 2 RS: 2100

CROSS SECTION

lengths: left Channel Right
100.98 100.98 100.98

88 Elevation= 1443.67

Bank Sta.: left Ri ght
88 127.36

left levee Stati on=

Expan .
. 3

Sta Elev
116 1437.89

Coeff Contr.
.1

Sta Elev
100 1437.57

8
Sta Elev

88 1443.57
160 1446

Data nurn=
Sta Elev

76 1443.81
145 1448

INPUT
Description:
station Elevation

Sta Elev
68 1441.81

127.36 1443.57
•

Manning's n values
Sta n Val

68 .04

nurn= 3
Sta n val Sta

88 .016 127.36
n val

.04

Bank Sta: left Ri ght
88 127.36

left levee Station=

lengths: left channel Ri ght
155.04 155.04 155.04

88 Elevation= 1443.57

coeff Contr.
.1

Expan.
.3

CROSS SECTION

RIVER: southe rn Ave sys
REACH: 202l us60 TI - 2 RS: 1945

INPUT
Description: End Side weir
stati on El evation Data nurn=

Sta El ev Sta El ev
76 1443.58 88 1443.41

145 1445.77 170 1444.77

7
Sta Elev
100 1437.41

Sta El ev Sta El ev
116 1437.73 127.36 1443.41

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

76 .04 76 .016 127.36 .04

Bank Sta: left Right lengths: left channel Right
76 127.36 38 38 38

left levee station= 88 Elevation= 1443.42

CROSS SECTION

Coeff contr.
.1

Expan.
.3

nurn= 3
Sta n val sta

76 .016 127.36•
RIVER: southern Ave sys
REACH: 202l US60 TI - 2 RS: 1907

INPUT
Description: side weir
stati on El evation Data nurn=

Sta El ev Sta El ev
761439.78 1001437.38

170 1444.74

Manning's n values
Sta n val

76 .04

6
Sta El ev Sta El ev
116 1437.7 127.36 1443.38

n val
.04

Sta Elev
145 1445.74
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• Bank Sta: Left Ri ght
76 127.36

Left Levee stati on=

CROSS SECTION

Lengths: Left channel Right
12 12 12

76.8 Elevation= 1443.38

SUPE
ws P100sc . rep

Coeff contr. Expan.
.1 .3

1="~~:

tk::ZJ,'Zl
ro"~'=-'a. .
~-

RIVER: southern Ave sys
REACH: 202L us60 TI - 2 RS: 1895

INPUT
Description: Side wei r
Stati on El evati on Data nurn=

Sta El ev Sta El ev
76 1439.77 100 1437.37

170 1444.73

6
Sta El ev Sta El ev
116 1437.69 127.36 1443.37

Sta Elev
1451445.73

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee station= 76.8 Elevation= 1443.38

CROSS SECTION

RIVER: southern Ave sys
REACH: 202L US60 TI - 2 RS: 1875

coeff contr. Expan.
.1 .3

INPUT
Description: Side wei r
Station Elevation Data nurn=

Sta Elev Sta Elev
76 1439.75 100 1437.35

170 1444.71

6
Sta El ev Sta El ev
1161437.67 127.361443.35

Sta Elev
145 1445.71

Sta Elev
145 1445.69

6
Sta El ev Sta El ev
116 1437.65 127.36 1443.33•

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION

RIVER: Southern Ave Sys
REACH: 202L US60 TI - 2 RS: 1855

INPUT
Description: Side weir
stati on El evati on Data nurn=

Sta El ev Sta El ev
76 1439.73 100 1437.33

170 1444.69

coeff Contr.
.1

Expan.
.3

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION

coeff Contr. Expan.
.1 .3

RIVER: Southern Ave sys
REACH: 202L US60 TI - 2 RS: 1835

INPUT
Description: Side weir
Stati on El evati on Data nurn=

Sta Elev Sta Elev
761439.71 1001437.31

170 1444.67

6
Sta El ev Sta El ev
116 1437.63 127.36 1443.31

Sta Elev
145 1445.67

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION

Coeff Contr. Expan.
.1 .3

6
Sta Elev Sta Elev
116 1437.61 127.36 1443.29

RIVER: Southern Ave Sys
REACH: 202L US60 TI - 2 RS: 1815

INPUT
Description: Side wei r
Station Elevation Data nUrn=

Sta El ev Sta El ev
76 1439.69 1001437.29

170 1444.65

Sta Elev
145 1445.65

•
Manning's n values

Sta n val Sta
76 .04 76

Bank Sta: Left Right

nUrn= 3
n val Sta n val

.016 127.36 .04

Lengths: Left Channel Right coeff Contr.
page 5
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• 76 127.36
left levee Stati on=

CROSS SECTION

76.8
20 20 20

Elevation= 1443.38

wsp100SC.rep
.1 .3

RIVER: southern Ave Sys
REACH: 202l US60 TI - 2 RS: 1795

INPUT
Description: side wei r
stati on El evati on Data num=

sta Elev Sta Elev
76 1439.67 100 1437.27

170 1444.63

6
Sta Elev Sta Elev
116 1437.59 127.36 1443.27

sta Elev
145 1445.63

Expan .
.3

coeff Contr.
. 1

num= 3
n val Sta n val

.016 127.36 .04

lengths: left Channel Right
20 20 20

76.8 Elevation= 1443.38

sta
76

Right
127.36
Station=left levee

Bank sta: left
76

Manning's n values
Sta n val

76 .04

CROSS SECTION

RIVER: Southern Ave sys
REACH: 202l US60 TI - 2 RS: 1775

INPUT
Description: side wei r
stati on El evati on Data num=

Sta Elev Sta Elev
76 1439.65 100 1437.25

170 1444.61

6
Sta Elev Sta Elev
116 1437.57 127.36 1443.25

Sta Elev
145 1445.61

Manning's n values
sta n val

76 .04

num= 3
sta n val sta

76 .016 127.36
n val

.04

Bank Sta: left Ri ght
76 127.36

left levee stati on=

lengths: left Channel Right
15 15 15

76.8 Elevation= 1443.38

Coeff contr.
.1

Expan.
.3

•
CROSS SECTION

RIVER: Southern Ave sys
REACH: 202l US60 TI - 2 RS: 1760

INPUT
Description: side wei r
Station Elevation Data num=

Sta Elev Sta Elev
76 1439.63 1001437.23

170 1444.59

6
Sta El ev Sta El ev
116 1437.55 127.36 1443.23

Sta Elev
145 1445.59

Manning's n values
sta n val

76 .04

num= 3
Sta n val sta n val

76 .016 127.36 .04

Bank Sta: left Ri ght
76 127.36

left levee Stati on=

CROSS SECTION

lengths: left Channel Right
18 18 18

76.8 Elevation= 1443.38

Coeff Contr.
.1

Expan.
.3

RIVER: southern Ave sys
REACH: 202l US60 TI - 2 RS: 1742

INPUT
Description: Side wei r
stati on El evati on Data num=

Sta El ev Sta El ev
761439.61 1001437.21

170 1444.57

6
Sta El ev Sta El ev
1161437.53 127.361443.21

Sta Elev
145 1445.57

Manning's n values num= 3
Sta n val Sta n val Sta n val

76 .04 76 .016 127.36 .04

Bank sta: left Right lengths: left channel Right Coeff Cont r. Expan.
76 127.36 38 38 38 .1 .3

left levee Station= 76.8 Elevation= 1443.38

CROSS SECTION

RIVER: Southe rn Ave sys
REACH: 202l us60 TI - 2 RS: 1704

INPUT
Description: Begin Side wei r
Station Elevation Data num=

Sta Elev Sta Elev
76 1443.41 88 1443.17

145 1445.53 170 1444.53

7
Sta Elev
100 1437.17

sta Elev sta Elev
116 1437.49 127.36 1443.17

Manning's n values num= 3
Sta n val Sta n val Sta n val

• 76 .04 76 .016 127.36 .04

Bank Sta: left Right lengths: left Channel Right coeff Contr. Expan.
76 127.36 6 6 6 .1 .3
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• CROSS SECTION

RIVER: southe rn Ave sys
REACH: 202l US60 TI - 2 RS: 1315

U-ID··, :~. I

INPUT
Description: culvert upstream Section
station Elevation Data nurn= 8

sta Elev Sta Elev Sta Elev
o 1441.3 95 1441.57 99.91441.78

110.11441.78 115 1441.6230.001 1442

Sta Elev
100 1436.78

Sta Elev
1101436.78

Manning's n values
Sta n val

o .04

nurn=
Sta n val

99.9 .013

3
Sta

110.1
n val

.04

Bank Sta: left Right lengths: left channel Right
99.9 110.1 79 79 79

left levee Station= 95 Elevation= 1441. 57

CULVERT

RIVER: southern Ave sys
REACH: 202l US60 TI - 2 RS: 1270

Coeff Contr.
.1

Expan.
.3

Sta Hi Cord lO cord
50 1441.5

230 1442

INPUT
Desc ri pti on: Hawes Road Crossi ng
Distance from Upstream XS = 1
Deck/Roadway width = 77
weir Coefficient 2.6
Bridge Deck/Roadway skew = 45
Upstream Deck/Roadway coordinates

num= 5
Sta Hi Cord lO Cord

o 1441. 3
160 1441.8

Sta Hi cord lO Cord
105 1442

Upstream Bridge cross section Data
Stati on El evati on Data num= 8

Sta Elev Sta Elev Sta Elev
o 1441.3 95 1441.57 99.9 1441.78

110.1 1441.78 115 1441.6 230.001 1442

Sta Elev
1001436.78

Sta Elev
110 1436.78

Manning's n values num= 3
Sta n val Sta n val Sta n val

0 .04 99.9 .013 110.1 .04

Bank Sta: left Right Coeff Cont r . Expan.
99.9 110.1 .1 .3

left levee Station= 95 Elevation= 1441. 57

Sta Hi Cord lO cord
50 1441. 5

230 1442• Downstream Deck/Roadway Coordinates
num= 5
Sta Hi Cord lO Cord

o 1441. 3
160 1441. 7

Sta Hi Cord lO Cord
105 1442

Downstream Bri dge Cross secti on Data
station Elevation Data nurn= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1441. 3 95 1441.5 99.91441.71 100 1436.71 110 1436.71

110.11441.71 115 1441.6 230.001 1442

Manning's n values nurn= 3
Sta n val Sta n val Sta n Val

0 .04 99.9 .015 110.1 .04

1441. 5

50 hor;z. to 1.0 vertical
50 hor;z. to 1.0 vertical

.95
1441. 5

Broad Crested

flow =

Coeff Contr. Expan.
.1 .3

95 Elevation=

Right
110.1

Station=

Bank Sta: left
99.9

left levee

upstream Embankment side slope
Downstream Embankment side slolle
Maximum allowable submergence for wei r
Elevation at which weir flow begins
Energy head used in spillway design
sp1llway height used in design
we1r crest shape

Number of culverts = 1

culvert Name shape Rise Span
culvert #1 BOX 4 10
FHWA chart # 9 - flared wingwalls and Inlet top edQe bevel
FHWA Scale # 2 - wingwall flared 18 to 33.7 deg.; lnlet top edge bevel=0.083D
solution Criteria = Highest U.S. EG
culvert upstrm Dist length TOP n Bottom n Depth Blocked Entrance lOSS Coef Exit lOSS Coef

.5 78 .013 .013 0 .2 .1
Upstream Elevation = 1436.78

centerline Station = 105
Downstream Elevation = 1436.71

Centerline station = 105

CROSS SECTION

•
RIVER: Southern Ave 5ys
REACH: 202l US60 TI - 2 RS' 1236

INPUT
Descript;on: culvert Downstream Section
Station Elevation Data nurn= 8

Sta Elev 5ta Elev Sta Elev
o 1441.3 95 1441.5 99.9 1441.71

5ta Elev
100 1436.71

Sta Elev
110 1436.71
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OED
wSP100SC.rep

• 110.1 1441. 71 115 1441.6 230.001 1442

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

0 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Lengths: Left channel Right
99.9 11 .1 67.32 67.32 67.32

Left Levee Station= 95 Elevation= 1441. 5

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: Southern Ave sys
REACH: 202L us60 TI - 2 RS: 1170

INPUT
Descri pti on: channel Reconstructi on
stati on El evati on Data nurn=

Sta El ev Sta El ev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441.37

11
Sta Elev

8 1440.37
100 1436.16

Sta Elev
38 1441.19

110 1436.16

Sta Elev
72 1440.74

119 1441.14

Manning's n values nurn= 3
Sta n val Sta n val Sta n val
-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
91 119 20 20 20 .1 . 3

Left Levee station= 91 Elevation= 1441.14

CROSS SECTION

RIVER: South Hawes chan
REACH: 202L us60 TI - 2 RS: 1170

Lengths: Left Channel Ri ght
20 20 20

91 Elevation= 1441.14

CROSS SECTION

Bank Sta: Left Ri ght
91 119

Left Levee Stati on=

INPUT
Description: Channel Reconstruction
Stati on El evati on Data nurn=

Sta El ev Sta El ev
-9 1442.04 -4 1440. 34
77 1441.19 91 1441.14

128 1441. 37

Expan .
. 3

Sta Elev
72 1440.74

119 1441.14

coeff contr.
.1

Sta Elev
38 1441.19

110 1436.64

3
Sta n val
119 .04

11
Sta Elev

8 1440.37
100 1436.64

nurn=
Sta n val

91 .016

Manning's n values
Sta n val

-9 .04

• RIVER: South Hawes chan
REACH: 202L us60 TI - 2 RS: 1150

INPUT
Description: Starting channel Reconstruction
station Elevation Data nurn= 11

Sta El ev Sta El ev Sta El ev
-9 1442 -4 1440.3 8 1440.33
77 1441.15 91 1441.1 100 1436.6

128 1441.33

Sta Elev
38 1441.15

110 1436.6

Sta Elev
72 1440.7

119 1441.1

Manning's n values
Sta n val
-9 .04

nurn=
Sta n val

91 .016

3
sta n val
119 .04

Bank Sta: Left
91

Left Levee

CROSS SECTION

Right
119

station=

Lengths: Li~6 chanl~~

91 Elevation=

Right
150

1441.1

coeff Contr.
.1

Expan •
. 3

RIVER: south Hawes Chan
REACH: 202L us60 TI - 2 RS: 1000

INPUT
Description: Starting Downstream channel section
Stati on El evati on Data nurn= 11

Sta El ev Sta El ev Sta El ev
-9 1441.1 -4 1439.7 8 1440
77 1440.82 91 1440.77 100 1436.27

128 1441

Sta Elev
38 1440.82

110 1436.27

Sta Elev
72 1440.2

119 1440.77

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
91 119 0 0 0 .1 .3

Left Levee Station= 91 Elevation= 1440.77

SUMMARY OF MANNING' S N VALUES

• R;ver:Hawes Rd Channel

Reach River Sta. n1 n2 n3
page 9



n1 n2 n3

.04 .025 .04

.04 .015 .04
culvert

.04 .015 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .016 .04

.04 .013 .04

.04 .013 .04
culvert

.04 .015 .04

.04 .016 .04

n1 n2 n3

.04 .016 .04

.04 .016 .04

.04 .016 .04

• lOlL U560 TI - 2 1540
l02L u560 TI - 2 1370
202L u560 TI - 2 1170

River:50uthern Ave 5ys

Reach River 5ta.

202L u560 TI - 2 3490
202L u560 TI - 2 3365
l02L U560 TI - 2 2857.5
202L U560 TI - 2 2350
202L U560 TI - 2 2230
202L U560 TI - 2 2201
202L u560 TI - 2 2100
202L U560 TI - 2 1945
202L U560 TI - 2 1907
202L U560 TI - 2 1895
202L U560 TI - 2 1875
202L U560 TI - 2 1855
202L U560 TI - 2 1835
202L u560 TI - 2 1815
202L U560 TI - 2 1795
202L u560 TI - 2 1775
202L U560 TI - 2 1760
202L U560 TI - 2 1742
202L u560 TI - 2 1704
202L U560 TI - 2 1698
202L u560 TI - 2 1668
202L u560 TI - 2 1537
202L U560 TI - 2 1433
202L US60 TI - 2 1360
202L u560 TI - 2 1315
202L U560 TI - 2 1270
202L U560 TI - 2 1236
202L u560 TI - 2 1170

Ri ve r: South Hawes Chan

Reach River 5ta.

202L u560 TI - 2 1170
202L U560 TI - 2 1150
202L U560 TI - 2 1000

.04

.04

.04

.016

.016

.016

W5P1005C. rep
.04
.04
.04

nc,o·[.,;1. f.'! If"· '.. .
fL'J~· ..~ .. ·;iii_-

SUMMARY OF REACH LENGTHS

• Ri ve r: Hawes Rd Channel

Reach River 5ta. Left channel Right

202L U560 TI - 2 1540 170 170 170
202L us60 TI - 2 1370 200 200 200
202L u560 TI - 2 1170 20 20 20

River: Southern Ave 5ys

Reach River 5ta. Left Channel Right

202L U560 TI - 2 3490 125.02 125.02 125.02
202L U560 TI - 2 3365 1015 1015 1015
202L U560 TI - 2 2857.5 culvert
202L U560 TI - 2 2350 120.33 120.33 120.33
202L U560 TI - 2 2230 29 29 29
202L u560 TI - 2 2201 100.98 100.98 100.98
202L u560 TI - 2 2100 155.04 155.04 155.04
202L u560 TI - 2 1945 38 38 38
202L U560 TI - 2 1907 12 12 12
202L U560 TI - 2 1895 20 20 20
202L u560 TI - 2 1875 20 20 20
202L u560 TI - 2 1855 20 20 20
202L U560 TI - 2 1835 20 20 20
202L U560 TI - 2 1815 20 20 20
202L U560 TI - 2 1795 20 20 20
202L U560 TI - 2 1775 15 15 15
202L U560 TI - 2 1760 18 18 18
202L u560 TI - 2 1742 38 38 38
202L U560 TI - 2 1704 6 6 6
202L U560 TI - 2 1698 30.3 30.3 30.3
202L U560 TI - 2 1668 130.97 130.97 130.97
202L u560 TI - 2 1537 103.8 103.8 103.8
202L u560 TI - 2 1433 73 73 73
202L U560 TI - 2 1360 45.39 45.39 45.39
202L U560 TI - 2 1315 79 79 79
202L U560 TI - 2 1270 culvert
202L U560 TI - 2 1236 67.32 67.32 67.32
202L u560 TI - 2 1170 20 20 20

River: south Hawes chan

Reach River 51:a. Left Channel Right

202L US60 n - 2 1170 20 20 20
202L U560 TI - 2 1150 150 150 150
202L U560 TI - 2 1000 0 0 0
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• SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Hawes Rd channel

Reach River Sta. Contr. Expan.

202L US60 TI - 2 1540 .1 .3
202L us60 TI - 2 1370 .1 .3
202L US60 TI - 2 1170 .1 .3

River: southern Ave sys

Reach River Sta. contr. Expan.

202L us60 TI - 2 3490 .1 .3
202L US60 TI - 2 3365 .1 .3
202L US60 TI - 2 2857.5 culvert
202L US60 TI - 2 2350 .1 .3
202L us60 TI - 2 2230 .1 .3
202L US60 TI - 2 2201 .1 .3
202L US60 TI - 2 2100 .1 .3
202L US60 TI - 2 1945 .1 .3
202L US60 TI - 2 1907 .1 .3
202L US60 TI - 2 1895 .1 .3
202L US60 TI - 2 1875 .1 .3
202L US60 TI - 2 1855 .1 .3
202L us60 TI - 2 1835 .1 .3
202L US60 TI - 2 1815 .1 .3
202L US60 TI - 2 1795 .1 .3
202L us60 TI - 2 1775 .1 .3
202L us60 TI - 2 1760 .1 .3
202L us60 TI - 2 1742 .1 .3
202L us60 TI - 2 1704 .1 .3
202L US60 TI - 2 1698 .1 .3
202L us60 TI - 2 1668 .1 .3
202L US60 TI - 2 1537 .1 .3
202L US60 TI - 2 1433 .1 .3
202L US60 TI - 2 1360 .1 .3
202L us60 TI - 2 1315 .1 .3
202L US60 TI - 2 1270 culvert
202L us60 TI - 2 1236 .1 .3
202L US60 TI - 2 1170 .1 .3

River: south Hawes Chan

wsp100SC.rep

•

•

Reach

202L us60 TI - 2
202L us60 TI - 2
202L us60 TI - 2

River Sta.

1170
1150
1000

Contr.

.1

.1

.1

Expan.

.3

.3

.3
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WSP100SC.rep

HEC-RAS version 3.0.1 Mar 2001
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street, Suite D

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

x X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X . X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA
Project Title: 202L/US60 TI - Ph 2
Project File: WSPlOOSC.prJ
Run Date and Time: 4/26/2005 9:40:13 AM

Project in English units

Project Description:
202L/US60 Traffic Interchange - Phase 2
This model is·to determine the
channel hydraulics for th.e 100-year peak flow 'in the Southern Avenue Channel.
The coincident peak flows in the Hawes Road Channel are taken from the
hydrographs generated by the HEC-1 model NE200250.

1/ze)oS
~e:JtS(O~

8<j PE
(-(tofts ecJ.T'2.£
12-G~~T f/L-E.
I S ~Ev I> E-l>.)

PLAN 'DATA

Plan Title: Plan 05
Plan File 1:\11194\Phase2\HEC-RAS\V301\WSP100SC.p05

Geometry Title: 202L/US60'TI - Phase 2 FP
Geometry File 1:\ll194\Phase2\HEC-RAS\V301\WSP100SC.g02• Flow Title
Flow File

202L/US60 TI - Phase 2 FP
1:\11194\Phase2\HEC-RAS\V301\WSP100SC.f02

J Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

32
2
o

Mulitple Openings
In1ine Weirs

o
o

Computational Information
Water surface calculation tolerance
Critical depth ca1culaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

0.003
0.003
20
0.1
0.001

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

FLOW DATA

Flow Title: 202L/US60 TI - Phase 2 FP
Flow File 1:\11194\Phase2\HEC-RAS\V301\WSP100SC.f02

Flow Data (cfs)

•
River Reach RS
Hawes Rd Channe1202L/US60 TI - 21540
Hawes Rd Channe1202L/US60 TI - 21170
Southern Ave Sys202L/US60 TI - 23490
Southern Ave Sys202L/US60 TI - 218'97
Southern Ave Sys202L/US60 TI - 21877
Southern Ave Sys202L/US60 TI - 21857
Southern Ave Sys202L/US60 TI - 21837
Southern, Ave Sys202L/US60 TI - 21817
Southern Ave Sys202L/US60'TI - 21797
Southern Ave Sys202L/US60 TI - 21777
Southern Ave Sys202L/US60 TI - 21762
Southern Ave Sys20'2L/US60 TI -21744

PF 1
7

'221
712
694
653
607
556
500
439
374
322
256
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Downstream

Southern Ave Sys202L/US60 TI - 21706

• Southern Ave Sys202L/US60 TI - 21170
South Hawes Chan202L/US60 TI - 21170
South Hawes Chan202L/US60 TI - 21000

Boundary Conditions

River Reach Profile.

Hawes Rd Channe1202L/US60 TI - 2PF 1
Southern Ave Sys202L/US60 TI - 2PF 1
South Hawes Chan202L/US60 TI - 2PF 1

WSP100SC.rep
214
221
221
221

Upstream

Normal S .0022
Normal S = 1E-11-

Normal S .0022

GEOMETRY DATA

Geometry Title: 202L/US60 TI - Phase 2 FP
Geometry File: 1:\11194\Phase2\HEC-RAS\V301\WSP100SC.g02

Reach Connection Table

River Reach Upstream Boundary Downstream Boundary

Hawes Rd Channel 202L/US60 TI - 2
Southern Ave Sys 202L/US60 TI - 2
South Hawes ·Chan 202L/US60 TI - 2 ·Confluence -

Confluence
Confluence

JUNCTION INFORMATION

Name: Confluence
Description: Junction of Southern Ave Syst. w/ Hawes Rd Channel
Energy computation Method

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1540

Tributary-
River Reach

- 2 to South Hawes Chan202L/US60 TI - 2
- 2 to South Hawes Chan202L/US60 TI - 2

Section

Length
o
o

Angle

Elev
1442

1442.2

Sta 
87

128

Sta Elev
77 1442.02

119 1441:97

Elev
1442.4

1437.47

Length across Junction
River Reach

Hawes Rd Channe1202L/US60 TI
Southern Ave Sys202L/US60 TI

INPUT
Description: Upstream Hawes Rd. Channel
Station Elevation Data num= 10

Sta Elev Sta Elev Sta
-9 1442.3 38 1442.4 72
91 1441.97 100 1437.47 110

•
Manning's n Values

Sta n Val
-9 .04

ntun=
Sta n Val

91 .016

3
Sta n.Val
119 .04

Bank Sta: Left Right-
91 119

Left Levee Station=

Lengths: Left Channel Right
170 170 170

91 Elevation= 1441.97

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.84 Element Left OB Channel Right OB
Vel Head (ft) 0.20 Wt. n-VaL 0.016
W.S. Elev (ft) 1440.64 Reach Len. (ft) 106.90 106.90 106.90
Crit W.S. (ft) 1439.20 Flow Area (sq ft) 60.28
E.G. Slope (ft/ft) .0.000471 Area (sq ft) 60.28
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top width (ft) 24.13 Top width (ft) 24.13
Vel Total (ft/s) 3.55 Avg. Vel. (ft/s) 3.55
Max Ch1 Dpth (ft) 3.63 Hydr. Depth (ft) 2.50
Conv. Total (cfs) 9857.7 Conv. (cfs) 9857.7
Length Wtd.- (ft) 106.90 Wetted Per. (ft) 25.80
Min Ch E1 (ft) 1437.01 Shear (lb/sq ft) 0.07
Alpha 1. 00 Stream Power (lb/ft s) 0.24
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.39
C & E Loss (ft) 0.00 Cum SA (acres) 0.16

CROSS SECTION RIVER: Hawes Rd Channel -
REACH: 202L/US60 TI - 2 RS: 1370

•
INPUT
Description:
Station Elevation

Sta Elev
-9 1442.66
77 1441:86

119 1441.58

Data num=
. Sta glev

-4 1440.86
87 1441. 81

128 1441.81

12
Sta

8
91

E1ev
1441. 26
1441. 58

Sta Elev
38 1441.63

100 1437.08

Sta Elev
72 1441.36

110 1437.08
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• Manning's n Values
Sta n Val
-~ .04

num=
Sta n Val

91 .016

3
Sta
119

n Val
.04

WSP100SC.rep

Bank Sta: Left
91

Left Levee

Right
119

Station=

Lengths: Left Channel Right
200 200 200

91 Elevation= 1441.58

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile iPF 1

E.G. Elev (ft) 1439.43 Element Left OB Channel Right OB

Vel Head (ft) 0.00 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.43 Reach Len. (ft) 200.00 200.00 200.00

Crit W.S. (ft) 1437.32 Flow Area (sq ft) 34.49

E.G. Slope (ft/ft) 0.000002 Area (sq ft) 34.49

Q Total (cfs) 7.00 Flow (cfs) 7.00

Top Width (ft) 19.39 Top Width (ft) 19.39

Vel Total (ft/s) 0.20 Avg. Vel. (ft/s) 0.20'

Max Chl Dpth (ft) 2.35 Hydr. Depth (ft) 1. 78

Cony. Total (cfs) 4531. 0 Cony. (cfs) 4531.0

Length Wtd. (ft) 200.00 Wetted Per. (ft) 20.50

Min'Ch El (ft) 1437.08 Shear (lb/sq ft) 0.00

A:I,pha Loo Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.13 Cum Volume (acre-ft) 0.16

C & E Loss (ft) 0.07 Cum SA (acres) 0.09

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

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Descl:'iption: Channel Reconstruction
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

-9 1442.04 -4 1440.34 8 1440.37 38 1441.19 72 1440.74

77 1441.19 91 1441.14 100 1436.21 110 1436.21 119 1441.14

128 1441.37

Manning's n Values num= 3• Sta n Val Sta n Val Sta n Val
-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

91 119 20 20 20 .1 .3

Left Levee Station= 91 Elevation= 1441.14

CROSS SECTION OUTPUT Profile iPF 1

E.G. Elev (ft) 1439.23 Element Left OB Channel Right OB

Vel Head (ft) 0.68 Wt. n~val. 0.016

W.S. Elev. (ft) 1438.56 Reach Len. (ft) 0.00 0.00 0.00

crit W'.S .. (ft) 1438.36 Flow Area (sq ft) 33.51

E.G. Slope (ft/ft) 0.002495 Area (sq ft) 33.51

Q Total (cfs) 221. 00 Flow (cf,,) 221. 00

Top Width (ft) 18.57 Top Width (ft) 18.57

Vel Total (ft/s) 6.59 Avg. Vel. (ft/s) 6.59
Max Chl Dpth (ft) 2.35 Hydr. Depth (ft) 1.80
Cony. Total (cfs) 4424.7 Cony. (cfs) 4424.7

Length Wtd. (ft) 0.00 Wetted Per. (ft) 19.77

Min Ch El (ft) 1436.21 Shear (lb/sq ft) 0.26

Alpha 1.00 Stream Power (lb/ft s) 1. 74

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)
C & E Loss (ft) 0.00 Cum SA (acres)

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3490

INPUT
Description: Southern Avenue Detention Basin
Station Elevation Data num= 7'

Sta Elev Sta Elev Sta Elev
25 1457.58 45 1457.34 100 1445.6

390 1457.34 405 1457.58

Sta Elev
225 1444.5

Sta Elev
350 1445.6

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

25 .04 45 .025 3'90 .04

• Bank Sta: Left Right Lengths: Left Channel Right
45 390 '- 125 125 125

CROSS SECTION' OUTPUT ProfHe 4!'PF 1

E.G. Elev (ft) 1454. 27 Element

Page 3

Coeff Contr.
.1

Left OB

Expan.
.3

Channel Right OB



•
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs) ,
Length 'Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

0.00
1453.27
1445.68

0.000002
712.00
312.07

0.31
8.77

513107.3
125.00

1444.50
1. 00
0.00
0.12

WSP100SC.rep
Wt: n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
'Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear {lb/sq ft}
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

125.00

0.01
0.03

0.025
125.00

2293.30
2293.30
712.00
312.07

0.31
7.35

513107.3
313.99

0.00
0.00
6.64
1. 43

125.00

0.04
0.14

Warning: The velocity head has changed by more than 0.5 ft (O.15 m). This may indicate the need for
additional cross sections.

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

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3365

INPUT
• Description: End RCB Culvert
Station Elevation Data num=

Sta Elev Sta E1ev
88 1454.24 99.9 1451.33

160 1454.11

Manning's n Values
Sta n.Val

88 .04

num=
Sta n Val

99.9 .015

6
Sta Elev
100 1444

3
Sta n Val

110.1 .04

Sta
110

Elev
1444

Sta Elev
110.1 1451. 33

Bank Sta: Left
99.9

Right
110.1

Lengths: Left Channel
983.8 983.8

Right
983.8

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1453.15 Element Left OB Channel Right OB

Vel Head (ft) 1.21 Wt. n-Val. 0.040 0.015 0.040

• W.S. Elev (ft) 1451. 95 Reach Len. (ft) 983.80 983.80 983.80

Crit W.S. (ft) 1449.37 Flow Area (sq ft) 0.77 80.31 3.39

E.G. Slope (ft/ft) 0.001646 Area (sq ft) 0.77 80.31 3.39

QTotal (ets) 712.00 Flow (cfs) 0.52 709.15 2.33

Top Width (ft) 23.75 Top Width (ft) 2.51 10.20 11.04

Vel Total (ft/s) 8.43 Avg. Vel. (ft/s) 0.67 8.83 0.69

Max Chl' Dpth (ft) 7.94 Hydr. Depth (ft) 0.31 7.87 0.31

Conv. Total (ets) 17547.3 Conv. (ets) 12.8 17477.1 57.4

Length Wtd. (ft) 983.80 Wetted Per. (ft) 2.59 24.66 11.06

Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.03 0.33 0.03

Alpha 1.09 Stream Power (lb/ft s) 0.02 2.96 0.02

Frctn Loss (ft) Cum Volume (acre-ft) 0.01 3.24 0.04

C & E Loss (ft) Cum SA (acres) 0.03 0.97 0.12

CULVERT RIVER: Southern Ave Sys
REACH: 202L/US60 TI ,_ 2 RS: 3000

INPUT
Description: Southern Avenue Detention Basin Outlet
Distance, from Upstream XS = 41
Deck/Roadway Width 900
Weir Coefficient 2 .6
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord La Cord StaHi Cord Lo Cord

o 1454.6 700 1454.6

upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev. Sta Elev
88 1454.24 99.9 1451.33

160 1454.11

6
Sta
100

E1ev
1444

Sta
110

E1ev
1444

Sta Elev
110.1 1451.33

n Val
.04

Expan.
.3

3
Sta

110.1

Sta Hi Cord Lo Cord
200 .1450.4

Coeff Contr.
.1

num=
Sta n Val

99.9 .015

Right
110.1

Bank Sta: 'Left
99.9

Manning's n Values
Sta n Val

88 .04

Downstream Deck/Roadway coordinates
num= 2

Sta Hi Cord Lo Cord
o 1450.4• Downstream Bridge Cross Section Data
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wSP100SC.rep
Station Elevation Data num= 7

• Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
88 1447.09 99.9 1446.85 100 1437.85 110 1437.85 110.1 1446.85

147 1450.46 168 1448.96

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

88 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan.
99.9 110.1 .1 .3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts 1

10 horiz. to 1.0 vertical
12 horiz. to 1.0 vertical

.95

Broad Crested

Culvert Name Shape Rise Span
Culvert #1 Box 6 10
FHWA Chart # 9 - flared wingwalls and Inlet top edge bevel
FHWA Scale # 1 - Wingwall flared 45 deg.; inlet top edge'bevel=0.43D
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Ex~t Loss Coef

o 983.8 .013 .2 .2
Upstream Elevation = 1444

Centerline Station 105
Downstream Elevation = 1437.85

Centerline Station'= 105

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2381

INPUT
Description: End Channel Transition,
Station Elevation Data' num=

Sta E1ev Sta E1ev
88 1447.09 99.9 1446.85

147 1450.46 168'1448.96

Begin RCB
7
Sta Elev
100 1437.85

• Manning's n Values
Sta n Val

88 .04

num=
Sta n Val

99:,9 .015

3
Sta

110.1
n Val

.04

Sta E1ev
110 1437.85

Sta Elev
110.1 1446.85

Bank Sta: Left
99.9

Right
110.1

Lengths: Left Channel
120.3 120.3

Right
120.3

Coeff Contr. . Expan.
.1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1446.23
'3.92

1442.31
1443.23

0.008150
712.00
10.10
15.89

4.46
7886.9
120.30

1437.85
1.00

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left DB

120.30

Channel
0.015

120.30
44.81
44.81

712.00
10.10
15.89

4.44
7886.9
18.92
1.21

19.15
1.82
0.74

Right OB

120.30

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2261

INPUT
Description: Begin, Channel Transition
Station Elevation Data num= 8

Sta Elev Sta Elev Sta
68 1442.97 76 1444.97 88

127.36 1444.73 145 1449.96 170

•
Manning's n Values

Sta n Val
68 .04

num=
Sta n Val

88 .016

3
Sta

127.36

Elev
1444.73
1447.96

n Val
.04

Sta Elev
100 1437.73

Sta E1ev
116 1438.05

Expan .
. 3



WSP100SC.rep

• E.·G. E1ev (ft) 1444.74 Element Left.OB Channel Right OB
Vel Head (ft) 4.78 Wt. ·n-Val. 0.016
TtI.S. Elev (ft) 1439.96 Reach Len. (ft) 60.00 60.00 60.00
Crit W.S. (ft) 1441. 35 Flow Area (sq ft) 40.58
E.G. Slope (ft/ft) 0.017927 Area (sq ft) 40.5'8
Q Total (cfs) 712.00 Flow (cfs) 712 ..00
Top Width (ft) 23.09 Top Width (ft) 23.09
Vel Total (ft/s) 17.54 Avg. Vel. (ft/s) 17.54
Max ChI Dpth (ft) 2.23 Hydr. Depth (ft) 1. 76
Conv. Total (cfs) 5317.7 Conv. (cfs) 5317.7
Length Wtd. (ft) 60.00 Wetted Per. (ft) 24.21
Min Ch El (ft) 1437.73 Shear (lb/sq ft) 1.88
Alpha 1. 60 Stream Power (lb/ft s) 32.91
Frctn Loss (ft) 1·.40 Cum Volume (acre-ft) 1. 70
C & E Loss (ft) 0.09 Cum SA (acres) 0.69

Warning:

Warning:

Warning:

Note:

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The energy loss was greater .than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for add~tional cross sections.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2201

INPUT
Description:
Station Elevation

Sta Elev
68 1441.91

127.36 1443.67

Data
Sta

76
i45

num=
Elev

1443.91
1448.1

8
Sta

88
160

Elev
1443.67
. 1446.1

Sta Elev
100 1437.67

Sta Elev
116 1437.99

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
88 127.36 101 101 101

Left Levee Station= 88 Elevation= 1443.67• CROSS SECTION OUTPUT Profile lIPF 1

Co~ff Contr.
.1

Expan.
.3

E.G. E1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit ii.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)

. Alpha
Frctn Loss (ft)
C & E Loss (ft)

1443.47
3.28

1440.19
1441. 22

0.010828
712.00
25.45
14.53

2.52
6.842.5
101.00

1437.67
1. 00
0.82
0.45

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width .(ft)
Avg. Vel. (ft/s)
Hydr. Depth (ftl
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum VolUme (acre-ft)
Cum SA (acres)

LeftOB

101.00

Channel
.0.016

101. 00
48.99
48.99

712.00
25.45
14.53
1. 93

6842.5
26.56
1.25

18.12
1.64
0.66

Right OB

101.00

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

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

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2100

INPUT
Description:
Station Elevation

Sta Elev
68 1441.81

127.36 1443.57

Data num=
Sta E1ev

76 1443.81
145 . 1448

8
Sta

88
160

Elev
1443.57

1446

Sta Elev
100 1437.57

Sta Elev
116 1437.89

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right·• 88 127.36 153 153 153
Left Levee, Station: 88 Elevation= 1443.57

. CROSS SECTION OUTPUT Profile lIPF 1
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.1

Expan.
.3



WSP100SC.rep
E.G. E1ev (ft) 1442.63 Element Left OB Channel RightOB

• Vel Head (ft) 0.80 Wt . n-Va1. 0.016
W.S. E1ev (ft) 1441. 84 Reach Len. (ft) 153.00 153.00 153.00
Crit W.S. (ft) 1441.12 Flow Area (sq ft) 99.42
E.G. Slope (ft/ft) 0.001442 Area (sq ft) 99.42
Q Total (cfs) 712.00 Flow (cfs) 712'.00
Top Width (ft) 32.42 Top Width (ft) 32.42
Vel Total (ft/s) 7.16 Avg. Vel. (ft/s) 7.16
Max Ch1 Dpth (ft) 4.26 Hydr. Depth (ft) 3.07
Conv. Total (cfs) 18748.8 Conv. (cfs) 18748.8
Length Wtd. (ft) 153.00 Wetted Per. (ft) 34.36
Min Ch E1 (ft) 1437.57 Shear (lb/sq ft) 0.26
Alpha 1.00 Stream Power (lb/ft 13) 1. 87
Frctn Loss (ft) 0.30 Cum Volume (acre-ft) 1. 47
C & E Loss (ft) 0.05 Cum SA (acres) 0.59

Warning:

Warning:

Note:

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional crqss sections.
Hydraulic jump has occurred between this cross section and the previous upstream section.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1947

INPUT
Description: End Side Weir
Station Elevation Data num=

Sta E1ev Sta Elev
76 1443.58 88 1443.41

145 1445.77 170 1444.77

7
Sta Elev
100 1437.41

Sta Elev Sta E1ev
116 1437.73 127.36 1443.41

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

76 .04 76 .016 127~36 .04

Bank Sta: Left Right Lengths: L~ft Channel Right Coeff Contr. Expan.
76 127.36 38 38 38 .1 .3

Left Levee Station= 88 E1evation= 1443.42

CROSS SECTION OUTPUT Profile iPF 1

• E.G. E1ev(ft) 1442.28 Element Left OB Channel Right OB
Vel Head (ft) 1.30 Wt. n-Va1. 0.016
W.S. Elev (ft) 1440.98 Reach Len, (ft) 38.00 38.00 38.00
crit W.S. (ft) 1440.98 Flow Area (i3q ft) 77.82
'E.G. Slope (ft/ft) 0.002875 Area (sq ft) 77 .82
Q Total (cfs) 712.00 Flow (cfs) 712.00
Top Width (ft) 29.63 Top Width (ft) 29.63
Vel Total (ft/s) 9.15 Avg. Vel. (ft/s) 9.15
Max'Chl Dpth (ft) 3.57 Hydr. Depth (ft) 2.63
Conv. Total (cfs) 13278.8 Conv. (cfs) 13278.8
Length Wtd. (ft) 38.00 'Wetted Per. (ft) 31.25
MinCh EI (ft) 1437.41 Shear (lb/sq ft) 0,45
Alpha 1.00 Stream Power (lb/ft 13) 4.09
Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 1.16
C & E Loss (ft) 0.17 Cum SA (acres) 0.48

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

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

.Warning: During the standard step iterations, when the assumed water i3urface wai3 set equal to
critical depth, the calculated water i3urface came back below critical depth. This indicates
that there is not a valid subcritical answer.' The program defaulted to critical depth.

Note: Multiple critical depths were found at thii3 location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION RIVER: Southern AveSys
REACH: 202L/US60 TI - 2 RS: 1909

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

76 .04 76 .016 121'.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 12 ' 12 12

Left Levee Station= 76.8 E1evation= 1443.38

CROSS SECTION OUTPUT Profile #PF 1

Sta Elev
145 1445.74

•

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.78

170 1444.74

Weir
Data .

Sta
100

num=
Elev

1437.38

6
Sta
116

Elev
1437.7

Sta E1ev
127.36 1443.38

Coeff Contr.
.1

Page 7

Expan.
. .3



WSP100SC.rep

• E.G. Elev (ft) 1441.96 Element Left OB Channel Right OB
Vel Head (ft) 2.48 Wt. ·n-Val. 0.016
W.S. Eleir (ft) 1439.48 Reach Len. (ft) 12.00 12.00 12.00
Crit W.S. (ft) 1440.23 Flow Area (sq ft) 56.36
E.G. Slope (ft/ft) 0.012155 Area (sg ft) 56.36
QTotal (cfs) 712.00 Flow (cfs) 712.00
Top Width (ft) 40.59 Top Width (ft) 40.59
Vel Total (ft/s) 12.63 Avg. Vel.- (ft/s) 12.63
Max chi Dpth (ft) 2.10 Hydr. Depth (ft) 1.39
Conv. Total (cfs) 6458.0 Conv. (cfs) 6458. Q

Length Wtd. (ft) 12.00 Wetted ~er. (ft) 41.12
Min Ch El (ft) 1437..38 Shear (lb/sg ft) 1. 04
Alpha 1. 00 Stream Power (lb/ft s) 13 .14
Frctn Loss (ft) 0.20 Cum Volume (acre-ft) 1.10
C & E Loss (ft) 0.12 Cum SA (acres) 0.45

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

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

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1897

INPUT
Description: Side Weir
Station Elevation Data

Sta Elev Sta
76 1439.77 100

170 1444.73

num=
E1ev

1437.37

6
Sta Elev
116 1437.69

Sta Elev
127.36 1443.37

Sta Elev
145 1445.73

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

•
CROSS SECTION OUTPUT

E.G. Elev (ftl
Vel Head (ft)
W.S.Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd.· (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile' iPF 1

1441. 76
2.25

1439.50
1440.18

0.010853
694.00

40.96"
12.04

2.13
6661. 8
20.00

1437.37
1. 00
0.14
0.07

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sg ft)
Flow (cfs)'
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ftl
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Coeff Contr.
.1

Left OB

20.00

Expan.
.3

Channel
0.016
20.00
57.63
57.63

694.00
40.96
12.04
1.41

6661. 8
41.50
0.94

11.33
1.09
0.44

Right OB

20.00

CROSS SECTIQN RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1877

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.75

170 1444.71

Weir
Data

Sta
100

num=
Elev

1437.35

6
Sta Elev
116 1437.67

Sta. Elev
127.36 1443.35

Sta Elev
145 1445.71

Manningls n Values num= 3
Sta n Val Sta n Val Sta n Val

76 .04 76 .016 127.36 .04

Bank Sta: Left Right L'¥lgths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

Coeff Contr.
.1

Expan.
.3

•
CROSS SECTION OUTPUT

E.G. Elev' (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ftl
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)

Profile UF 1

1441. 47
1.98

1439.49
1440.08

0'.009540
653.00

41.01
11.30
2.14

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sg ft)
Flow (cfs)
Top Width (ft) .
Avg. Vel. (ft/s)
Hydr. Depth (ft)
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Left OB

20.00

Channel
0.016
20.00
57" 78
57.78

653.00
41. 01
11.30

1.41

Right OB

20.00



WSP100SC.rep
Conv. Total (cfs) 6685.7 Conv. (cfs) 6685.7

• Length Wtd. (ft) 20.00 Wetted Per. (ft) 41. 55
Min Ch·E1 (ft) 1437:35 Shear (lb/sq ft) 0.83
Alpha 1. 00 Stream Power (lb/ft s) 9.36
Frctn Loss (ft) 0.20· Cum Volume (acre-ft) 1. 06
C & E Loss (ft) 0.08 Cum SA (acres) 0.42

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1857

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.73

170 1444.69

Weir
Data

Sta
100

num=
Elev

1437.33

6
Sta Elev
116 1437.65

Sta E1ev
127.36 1443.33

Sta Elev
145 1445.69

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

Coeff Contr.
.1

Expan.
.3

Hydraulic jump has occurred between this cross section and the previous upstream section.•

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch EI'(ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

profile #PF 1

1441.13
0.47

1440.65
1439.97

0.001143
607.00
45.21
5.53
3.32

17952.7
20.00

1437.33
1. 00
0.02
0.03

Element
Wt.· n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)'
Top Width (ft)
Avg. vel. (ft/s.)
Hydr. Depth (ft)
Com,. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB Channel
0.016

20.00 20.00
109.83
109.83
607.00

45.21
5.53
2.43

17952.7
47.04

0.17
0.92
1.02
0.40

Right OB

20.00

CROSS SECTION RIVER: Southern. Ave Sys
REACH: 202L/US60 TI - 2 RS: 1837

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.71

170 1444.67

Weir
Data

Sta
100

num=
Elev

1437.31

6
Sta E1ev
116 1437.63

Sta Elev
127.36 1443.31

Sta Elev
145 1445.67

Manning's n Values
Sta n Val

76 .04

num=
Sta n Val

'76 .016

3
Sta

127.36
n Val

.04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

,CROSS SECTION OUTPUT Profile lIPF 1

Coeff Contr.
.1

Expan .
. 3

•

E.G. Elev (ft) 1441. 08 Element Left OB Channel Right OB
Vel Head (ft) 0.38 Wt. n-Val. 0.016
W.S. Elev (ft) 1440.70 Reach Len. (ft) 20.00 20.00 20.00
Crit W~S. (ft) 1439.84 Flow Area (sq ft) 112.83
E.G. Slope (ft/ft) 0.000882 Area (sq ft) 112.83
Q Total (<;:fs) 556.00 Flow (cfs) 556.00
Top Width (ft) 45.34 Top Width (ft) 45.34
Vel Total (ft/s) 4.93 Avg. Vel. (ft/s) 4.93
Max ChI Dpth (ft) 3.39 Hydr. Depth (ft) 2.49
Conv. Total (cfs) 18718.7 Conv. (cfs) 18718.7
Length Wtd. (ft) 20.00 Wetted Per. (ft) 47.25
Min Ch E1 (ft) 1437.31 Shear (lb/sq ft) 0.13
Alpha 1.00 Stream Power (lb/ft,s) 0.65
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.97
C & E Loss (ft) 0.03 Cum SA (acres) 0.38

CROSS SECTION RIVER: Southern Ave Sys
REACH; 202L/US60 TI - 2 RS: 1817

INPUT
Description: Side weir
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.' Station Elevation
Sta Elev

76 1439.69
170 1444.65

Data num=
Sta Elev
100 1437.29

6
Sta Elev
116 1437.61

'WSPI00SC.rep

Sta E1ev
127.36 1443.29

Sta E1ev
145 1445.65

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope' (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Ch1 Dpth (ft)
COny. Total (cfs)
Length Wtd. (ft)
Min eh E1 (ft)
Alpha
Frctn Loss (ft)
C & E,Loss (ft)

Profile #PF 1

1441. 03
0.29

1440.74
1439.70

0.000660
500.00

45.47
4.32
3.45

19467.4
20.00

1437.29
1.00
0.01
0.02

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/se:! ft)
Streron Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

20.00

Channel
0.016
20.00

115.71
115.71
500.00

45.47
4.32
2.55

19467.4
47.46
0.10
0.43
0.92
0.36

Right OB

20.00

Sta Elev
145 1445.63

6'
Sta E1ev Sta Elev
116 1437.59 127.36 1443.27

•

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1797

INPUT
Description: Side Weir
Station Elevation Data num=

Sta Elev Sta Elev
76 1439.67 100 1437.27

170 1444.63

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Chann,el Right
76 127.36 20 20 20

Left Levee Station= 76.8 E1evation= 1443.38

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev(ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
QTotal (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile #PF 1

1441.00
0.21

1440.78
1439.54

0.000473
439.00
45.59
3.71
3.51

20186.1
20.00

1437.27
1.00
0.01
0,02

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sg ft)
Area (sq ft)
Flow (cfs)
'rop Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left DB

20.00

Channel
0.016
20.00

118.45
118.45
439.00
45.59
3.71
2.60

20186.1
47.65

0.07
0.27
0.86
0.34

Righ~ OB

20.00

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1777

INPUT
Description: Side Weir
Station Elevation Data num= 6

Sta Elev Sta E1ev Sta E1ev Sta Elev Sta Elev
76 1439.65 100 1437.25 116 1437.57 127.36 1443.25 145 1445.61

170 1444.61

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right ,Lengths: Left Channel Right Coeff Contr. Expan.• 76 127.36 15 15 15 .1 .3
Left Levee ,Station= 76.,8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile #PF 1
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•
E.G. E1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
Cdt W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1440.97
0.15

1440.82
1439.34

0.000321
374.00

45.70
3.09
3.57

20866.3
15.00

1437.25
1.00
0.00
0.01

WSP100SC.rep
Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq'ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

15.00

Channel
0.016
15.00

121. 02
121. 02
374.00

45.70
3.09
2.65

20866.3
47.83

0.05
0.16
0.81
0.32

Right OB

15.00

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1762

INPUT
Description: Side
Station Elevation

Sta E1ev
76 1439.63

170 1444.59

Weir
Data

Sta
100

num=
E1ev

1437.23

6
Sta E1ev
116 1437.55

Sta E1ev
127.36 1443.23

Sta' E1ev
145 1445.59

Manning's n Values
Sta n Val
76' .04

num=
Sta n Val

76 .016

3
Sta

127.36
n Val

.04

Bank Sta: Left Right
76 127.36

Left Levee Station=

Lengths: Left Channel Right
18 18 18

76.8 E1evation= 1443.38

Coeff Contr.
.1

Expan.
.3

•
CROSS SECTION OUTPUT

E.G. E1ev (ft)
Vel Head (ft)
W.S. E1ev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile lIPFl

1440.95
0.11

1440.85
1439.16

0.000226
322.00

45.79
2.62
3.62

21426.9
18.00

1437.23
1.00
0.00
0.01

Element
Wt. n-VaL
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top width (ftl
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv, (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-tt)
Cum SA (acres)

Left bB

18.00

Channel
0.016
18.00

123.11
123.11
322.00

45.79
2.62
2.69

21426.9
47.98

0.04
0.09
0.77
0.30

Right OB

18.00

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1744

INPUT
Description: Side Weir
Station Elevation Data

Sta E1ev Sta
76 1439.61 100

170 1444.57

num=
E1ev

1437.21

6
Sta Elev
116 1437.53

Sta E1ev
127.36 1443.21

Sta E1ev
145 1445.57

Manning's n Values
Sta n Val

76 .04

ntun=
Sta n'Val

76 .016

3
Sta

127.36
n Val

.04

Bank Sta: Left Right
76 127.36

Left Levee Station=

CROSS SECTION OUTPUT

Lengths: Left Channel Right
38 38 38

J6.8 E1evation= 1443.38

Profile lIPF 1

Coeff Contr.
.1

Expan.
.3

•

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev(ft)
Cdt W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv.' Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1440.94
0.06

1440.87
1438.93

0.000135
256.00

45.88
2.04
3.66

21993.8
38.00

1437.21
1. 00
0.01
0.00

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)
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Left OB Channel
'0.016

38.00 38_00
125.21
125.21
256.00
45.88

2.04
2.73

21993.8
48.13

0.02
0.04
0.71
0.28

Right OB

38.00



•
WSP100SC.rep

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

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1706

INPUT
Description: Begin Side Weir
Station Elevation Data num= 7

Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev
76 1443.41 88 1443.17 100 1437.17 116 1437.49 127.36 1443.17

145 1445.53 170 1444.53

Manning1s n Values num= 3
Sta n Val Sta n Val Sta n Val

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
76 127.36 6 6 6 .1 :3

Left Levee Station= 76.8 E1evation= 1443.38
\

CROSS SECTION OUTPUT Profile iPF 1

E.G. Elev (ft) 1440.93 Element Left OB Channel Right OB
Vel Head (ft) 0.11 Wt. n-Val. 0.016
W.S. Elev (ft) 1440.81 Reach Len. (ft) 6,00 6.00 6.00
Crit W.S. (ft) 1438.97 Flow Area (sq ft) 80.07
E.G. Slope (ft/ft) 0.000240 Area (sq ft) 80.07
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top Width (ft) 29.94 Top Width (ft) 29.94
Vel Total (ft/s) 2.67 Avg. Vel. (ft/s) 2.67
Max ChI DPth (ft) 3.64 Hydr. Depth (ft) 2.67
Conv. Total (cfs) 13824.6 Conv. (cfs) 13824.6
Length Wtd. (ft) 6.00 Wetted Per. (ft) 31.58
Min Ch El (ft) 1437.17 Shear (lb/sq ft) 0.04
Alpha 1.00 Stream Power (lb/f~s) 0.10
!Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.62
C & E Loss (ft) 0.00 Cum SA (acres) 0.25

8
Sta E1ev

88 1443.17
170 1444.53

• CROSS SECTION RIVER: Southern Ave Sy;s
REACH: 202L!US60 TI - 2 RS: 1700

INPUT
Description: End Transistion
Station 'Elevation Data num=

Sta Elev Sta E1ev
68 1441. 41 76 1443.41

127.36 1443.17 145 1445.53

Sta Elev
100 1437.17

Sta E1ev
116 1437.49

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
818. 127.36 30.3 30.3 30.3 .1 .3

Left Levee Station= 88 E1evation= 1443.17

CROSS SECTION OUTPUT Profile iPF 1

E.G. Elev (ft) 1440.92 Element Left OB Channel Right OB
Vel Head (ft) 0.11 Wt. n-Val. 0.016
W.S. Elev (ft) 1440.81 Reach Len. (ft) 30.30 30.30 30.30
Crit W.S. (ft) 1438.98 Flow Area (sq ft) 80.02
E.G. Slope (ft/ft) 0.000240 Area (sq ft) 80.02
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top Width (ft) 29.93 Top Width (ft) 29.93
Vel Total (ft/s) 2.67 Avg. Vel. (ft/s) 2.67
Max ChI DPth (ft) 3.64 Hydr. Depth (ft) 2.67
Conv. ,Total (cfs) 13812.2 Conv. (cfs) 13812.2
Length Wtd. (ft) 30.30 Wetted Per. (ft) 31. 58
Min Ch E1 (ft) 1437.17 Shear (lb/sq ft)· 0.04
Alpha 1.00 Stream Power (lb/ft s) 0.10
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.61
C & E Loss (ft) 0.01 Cum SA (acres) 0.25

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or 9reater than 1.4. This may indicate the need for additional cross sections.

CROSS. SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1670

I

• INPUT
Description: PT of Curve,
Station Elevation Data

Sta Elev Sta

Begin Transistion
num= 8

Elev Sta Elev Sta
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WSP100SC.rep
66 1439.31 78 1442.38 90 1442.14 100 1437.14 110 1437.34

119.6 1442.14 145 1445.5 170 1444.5• Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

66 , .04 90 .016 119.6 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
90 119.6 124 129.8 145 .1 .3

Left Levee Station= 90 Elevation= 1442.14

CROSS SECTION OUTPUT Profile #PF 1

E.G" Elev (ft) 1440.90 Element Left OB Channel Right OB
Vel Head (ft) 0.21 Wt. n-Val. 0.016
W.S. Elev (ft) . 1440.70 Reach Len. (ft) 124.00 129.80 145.00 _
Crit W.S. (ft) 1439.33 Flow Area (sq ft) 58.44
E.G. Slope (ft/ft) 0.000513 Area (sq ft) 58.44
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top Width (ft) 23.82 TOP Width (ft) 23.82
Vel Total (ft/s) 3.66 Avg. V",l. (ft/s) 3.66
Max ChI Dpth (ft) 3.55 Hydr. Depth (ft) 2.45
Conv. Total (cfs) 9446.5 Conv. (cfs) 9446.5
Length Wtd. (ft) 129.80 Wetted Per. (ft) 25.45
Min Ch El (ft) 1437.14 Shear (lb/sq ft) 0.07
Alpha 1.00 Stream Power (lb/ft s) 0.27
Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 0.57
C & E Loss (ft) 0.00 Cum SA (acres) 0.23

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 1'1 - 2 RS: 1540

INPUT
Description: PC·of Curve
Station Elevation Data num.= 7

Sta , Elev Sta Elev Sta Elev
70 1440.03 78 14.42.03 90 1442.01

119.6 1442.01 168 1442.15

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

70 .04 90 .016 119.6 .04

Sta Elev
100 1437.01

Sta Elev
110 1437.21

• Bank Sta: Left
90

Left Levee

Right
119.6

Station=

Lengths: Left Channel Right
106.9 106.9 106.9

90 Elevation= 1442.01

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.84 Element Left OB Channel Right OB
Vel Head (ft) 0.20 Wt. n-Val. 0.016
W.S. Elev (ft) 1440.. 64 Reach Len. (ft) 106.90 106.90 106.90
Crit W.S. (ft) 1439.20 Flow Area (sq ft) 60.28
E.G. Slope (ft/ft) 0.000471 Area (sq ft) 60.28
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top Width (ft) 24.13 Top Width (ft) 24.13
Vel Total (ft/s) 3.55 Avg. Vel. (ft/s) 3.55
Max ChI Dpth (ft) 3.63 Hydr.Depth (ft) 2.50
Conv. Total (cfs) 9857.7 Conv. (cfs) 9857.7
Length Wtd. (ft) 106.90 Wetted Per. (ft) 25.80
Min Ch El (ft) 1437.01 Shear (lb/sq ft) 0.07
Alpha 1.00 Stream Power (lb/ft s) 0.24
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.39
C & E Loss (ft) 0.00 Cum SA (acres) 0.16

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 1'1 - 2 RS: 1433

INPUT
Description: PT of Curve
Station Elevation Data nmn= 7

Sta E1ev Sta E1ev Sta Elev Sta E1ev Sta E1ev
70 1440.29 78 1442;14 90 1441. 9 100 1436.9 110 1437.1

119.6 1441. 9 168 1441. 92

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

70 .04 90 .016 119.6 .04

Bank Sta: Left Right Lengths: Left'Channel Right Coeff Contr. Expan.
90 119.6 88 72.8 45 .1 .3

Left Levee Station= 90 Elevation= 1441.9.' CROSS SECTION OUTPUT Profile #PF 1
.

E.G .. Elev (ft) 1440.79 . Element Let't OB Channel Right OB
Vel Head (ft) 0.19 Wt. n-Val. 0.016
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WSP100SC.rep
W.S. E1ev (ft) 1440.60 Reach Len. (ft) 88.00 72.80 45.00
Crit W.S. (ft) 1439.08 Flow Area (sci ft) 61. 95• E.G. Slope (ft/ ft) 0.000437 Area (sq ft) 61.95
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top Width (ft) 24.40 Top Width (ft) 24.40
Vel Total (ft/s) 3.45 Avg. Vel. (ft/s) 3.45
Max ChI Dpth (ft) 3.70 Hydr. Depth (ft) 2.54
Cony. Total (cfs) 10235.9 Cony. (cfs) 10235.9
Length Wtd. (ft) 72.80 Wetted Per. (ft) 26.10
Min Ch El (ft) 1436.90 Shear (lb/sq ft) 0.06
Alpha 1.00 Stream Power (lb/ft s) 0.22
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.24
C & E Loss (ft) 0.00 Cum SA (acres) 0.10

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1360

INPUT
Description: End of Transition
Station Elevation Data num= 6

Sta Elev Sta E1ev Sta Elev Sta E1ev Sta E1ev
60 1442.02 90 1441.83 100 1436.83 110 1437.03 119.6 1441. 82

132 1442.06

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

60 .04 90 .013 119.6 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
90 119.6 45.3 45.3 45.3 .1 .3

CROSS SECTION OlryPUT Profile 4tPF 1

E.G. E1ev (ft) 1440.76 Element Left OB Channel Right OB
Vel Head (ft) 0.18 Wt. n-Val. 0.013
W.S. Elev (ft) 1440.58 Reach Len. (ft) 45.30 45.30 45.30
Crit W.S. (ft) Flow Area (sq ft) 63.21
E.G. Slope (ft/ft) 0.000273 Area (sq ft) 63.21
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top Width (ft) 24.62 Top Width (ft) 24.62
Vel Total (ft/s) 3.39 Avg. Vel. .(ft/s) 3.39
Max ChI Dpth (ft) 3.75 Hydr. Depth (ft) 2.57• Cony. Total (cfs) 12950.2 Cony. (cfs) 12950.2
Length Wtd. (ft) 45.30 Wetted Per. (ft) 26.34
Min Ch E1 (ft) 1436.83 Shear (lb/sq ft) 0.04
Alpha 1.00 Stream Power (lb/ft s) 0.14
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.13
C & E Loss (ft) 0.05 Cum SA (acres) 0.06

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

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1315

INPUT
Description: Culvert upstream. Section
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1441.3 95 1441. 57 99.9 1441. 78 100 1436.78 110 1436.78

110.1 1441. 78 115 1441. 6 230.001 1442

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

0 .04 99.9 . .013 110.1 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
99.9 110.1 78 78 78 .1 .3

Left Levee Station= 95 Elevation= 1441.57

CROSS SECTION OUTPUT Profile 4tPF 1

E.G. E1ev (ft) 1440.68 Element Left OB Channel Right OB
Vel Head_(ft) 0.67 Wt. n-Val. 0.013
W.S. Elev (ft) 1440.01 Reach Len. (ft) 78.00 78.00 78.00
Crit W.S. (ft) 1439.19 Flow Area (sq ft) 32.52
E.G. Slope (ft/fj:) 0.001337 Area (sq ft) 32.52
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top Width (ft) 10.13 "Top Width (ft) 10.13
Vel Total (ft/s) 6.58 Avg. Vel. (ft/s) 6.58
Max ChI Dpth (ft) 3.23 Hydr. Depth (ft) 3.21
Cony. Total (cfs) 5851.7 Cony . (cfs) 5851.7• Length Wtd. (ft) 78.00 Wetted Per. (ft) 16.46
Min ChE1 (ft) 1436.78 Shear (lb/sq ft) 0.16
Alpha 1.00 Stream Power (l!:</ft s) 1.09
Frctn Loss (ft) Cum Volume (acre-ft) 0.08
C & E Loss (ft) Cum SA (acres) 0.04
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WSP100SC.rep

CULVERT RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1270

Sta Hi Cord Lo Cord
50 1441.5

230 1442

INPUT
Description: Hawes Road Crossing
Distance from Upstream XS 12
Deck/Roadway Width 46
Weir Coefficient 2.6
Bridge Deck/Roadway Skew 45
Upstream Deck/Roadway Coordinates

num= 5
Sta Hi Cord Lo Cord

o 1441. 3
160 1441.8

Sta Hi Cord Lo Cord
105 1442

. Upstream Bridge Cross Section Data
Station Elevation Data num= 8

Sta E1ev Sta E1ev Sta
o 1441.3 95 1441.57 99.9

110.1 1441.78 115 1441.6 230.001

E1ev
1441. 78

1442

Sta E1ev
100 1436.78

Sta E1ev
110 1436.78

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

0 .04 99.9 .013 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan .
99.9 110.1 . 1 .3

Left Levee Station= 95 Elevation= 1441. 57

Sta Hi Cord Lo Cord
105 1442

Sta Hi Cord Lo Cord
50 1441.5

. 230 1442

CoordinatesDeok/Roadway
5

Hi Cord Lo Cord
1441.3
'1441.7

Downstream
num=

Sta
'0

160

Downstream Bridge Cross Section Data
Station Elevation Data num= 8

Sta E1ev Sta Elev Sta Elev Sta Elev Sta E1ev
0 1441.3 95 1441.5 99.9 1441.71 100 1436.71 110 1436.71

110.1 1441.71 115 1441.6 230.001 1442

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

0 .04 99.9 .015 110.1 .04

'Bank Sta: Left
99.9

Left Levee

Right
110.1

Station=

Coeff Contr. Expan.
.1 .3

95 Elevation= 1441.5

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

50 horiz. to 1.0' vertical
50 horiz. to 1.0 vertical

.95
1441.5

Broad·Crestoed

Number of Culverts 1

Exit Loss Coef
.1

Entrance Loss Coef
.2

105

Upstream

Culvert Name Shape Rise Span
Culv.ert #1 Box 4 10
FHWA Chart # 9 - flared wingwal1s and Inlet top edge bevel
FHWA Scale # 2 - Wingwall flared 18 to 33.7 deg.; inlet top edge beve1=0.08JD
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value

o 78 .013
Elevation 1436.78
Centerline Station = 105

Downstream Elevation = 1436.71
Centerline Station

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI -' 2 RS: 1237

INPUT
Description: Culvert Downstream Section
Station Elevation Data num= 8

Sta Elev Sta Elev Sta
o 1441.3 95 1441.5 99.9

110.1 1441.71 115 1441.6 230.001

Lengths: Left Channel
67.3 67.3

Right
110.1

Sta Elev
100 1436.71

Expan.
.3

Sta . Elev
110 1436.71

Coeff Contr.
.1

Right
67.3

n Val
.04

Elev.
1441.71

1442

3
Sta

110.1

num=
Sta n Val

99.9 .015

Manning's n Values
Sta n Val

o .04

Bank Sta: Left
99.9•
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WSPlOOSC.rep
Left Levee Station= 95 Elevation.= 1441.5

• CROSS SECTION OUTPUT Profile #PF 1

E,G. Elev (ft) 1440.33 Element Left OB Channel Right OB
Vel Head (ft) 1. 20 Wt. n-Val. 0.015
W.S. Elev (ft) 1439.14 Reach Len. (ft) 67.30 67.30 67.30
Crit W.S. (ft) 1439.14 Flow Area (sq ft) 24.37
E.G. Slope (ft/ft) 0.004060 Area (sq ft) 24.37
Q Total (cfs) 214.00 Flow (cfs) 214.00
Top Width (ft) 10.10 Top Width (ft) 10.10
Vel Total (ft/s) 8.78 Avg.Vel. (ft/s) 8.78
Max ChI Dpth 1ft) 2.43 Hydr. Depth (ft) 2.41
Cony. Total (cfs) 3358.4 Cony. (cfs) 3358.4
Length Wtd. (ft) 67.30 Wetted Per. (ft) 14.85
Min Ch E1 (ft) 1436.71 Shear (lb/sq ft) 0.42
Alpha 1. 00 Stream Power (lb/ft s) 3.65
Frctn Loss (ft) 0.21 Cum Volume (acre-ft) 0.03
C & E Loss (ft) 0.16 Cum 'SA (acres) 0.02

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

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

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

Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated'water surface came back below critical depth. This indicates
that there is not a valid subcritica1 answer. The program defaulted to critical depth.

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

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data num= 11

Sta Elev Sta E1ev Sta Elev Sta E1ev' Sta Elev
-9 1442.04 -4 1440.34 8 1440.37 38 1441.19 72 1440.74
77 1441.19 91 1441.14 100 1436.21 110 1436.21 119 1441.14

128 1441. 37• Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
91 119 20 20 20 .1 .3

Left Levee Station= 91 Elevation= 1441.14

CROSS SECTION OUTPUT

E.G. E1ev (ft)
Vel Head (ft)
W.S. - E1ev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

profile, #P~'l

1439.79
2.09

1437.71
1438.36

0.012575
221.00

15.47
11.59
1.50

1970.8
0.00

1436.21
1.00
0.45
0.09

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

0.00

Channel
- 0.016

0.00
19.06
19.06

221.00
15.47
11.59

1.23
1970.8
16.23

0.92
10.69

Right OB

0.00

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

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

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data num=

Sta Elev Sta' Elev
-9 1442.04 -4 1440.34
77 '1441.19 91 1441.14

128 1441. 37• Manning's n Values
Sta Ii Val

nUlTI=
Sta n Val

11
Sta

8
100

3
Sta

E1ev
1440.37
1436.21

n Val

Sta Elev
38 1441.19

110 1436.21
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WSP100SC.rep
-9 .04 91 .016 119 .04

• Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
91 119 20 20 20 .1 .3

Left Levee Station= 91 E1evation= 1441.14

CROSS SECTION OUTPUT Profile jfpF 1

E.G. E1ev (ft) 1439.79 Element Left OB Channel Right OB
Vel Head (ft) 2.09 Wt. n-Va1. 0.016
W.S. E1ev (ft) 1437.71 Reach Len. (ft) 0.00 0.00 0.00
Crit W.S. (ft) 1438.36 Flow Area (sq ft) 19.06
E.G. Slope (ft/ft) 0.012575 Area (sq ft) 19.06
Q Total (cfs) 221.00 Flow (cfs) 221. 00
Top Width (ft) 15.47 Top width (ft) 15.47/
Vel Total (ft/s) 11.59 Avg. Vel. (£t/s) 11.59
Max ChI Dpth (ft) 1.50 Hydr. Depth (ft) 1.23
Conv. Total (cfs) 1970.8 Conv. (cfs) 1970.8
Length Wtd. (ft) 0.00 Wetted Per. (ft) 16.23
Min Ch E1 (ft) 1436.21 Shear (lb/sq ft) 0.92
Alpha 1. 00 Stream Power (lb/ft s) 10.69
Frctn Loss (ft) 0.45 Cum Volume (acre-ft)
C & E Loss (ft) 0.09 Cum SA (acres)

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

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

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1150

INPUT .
Description: Starting Channel Reconstruction
Station Elevation Data num= 11

Sta Elev Sta Elev Sta E1ev
-9 1442 -4 1440.3 8 1440.33
77 1441.15 91 1441.1 100 1436.06

128 144-1. 33

Lengths: Left Channel
150 150

91 E1evation=

Coeff Contr.
. 1 .•

Manning's nVa1ues
Sta n Val Sta
-9 .04 91

Bank Sta: Left Right
91 ,119

Left Levee Station=

num=
n Val

.016

3
Sta
119

n Val
.04

Sta E1ev
38 1441.15

110 1436.18

Right
150

1441.1'

Sta Elev
72 1440.7

119 1441.1

Expan .
.3

CROSS SECTION OUTPUT
- I

E.G. E1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min eh El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile jfPF 1

1439.17
0.62

1438.55
1438.27

0.002200
221. 00
18.79

6.32
2.49

4711.8
150.00

1436.06
1.00
0.33
0.00

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
·Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

150.00

Channel
0.016

150.00
34.99
34.99

221. 00
18.79

6.32
1.86

4711. 8
20.04

0.24
1.51
0.12
0.06

Right OB

150.00

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1000

INPUT
Description: Starting Downstream Channel
Station Elevation Data num= 11

Sta Elev Sta Elev Sta
-9 1441.1 -4 1439.7 8
77 1440.82 91 1440.77 100

128 1441

Section

Elev
1440

1435.73

Sta E1ev
38 1440.'82

110 1435.85

St<l E1ev
72 1440.2

119 1440.77

Bank Sta: Left Right Lengths: ·Left Channel Right Coeff Contr. Expan .
91 119 0 0 0 .1 .3

Left Levee Station= 91 Elevation= 1440.77

CROSS SECTION OUTPUT Profile #PF 1•
Manning's n Values

Sta n Val
-9 .04

num=
Sta n Val

91 .016

3
Sta
119

n Val
.04
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WSP100SC.rep
E.G.E1ev (ft) 1438.84 Element Left OB Channel Right OB

• Vel Head (ft) 0.62 Wt . n-Va1. 0.016
W.S. E1ev (ft) 1438.22 Reach Len. (ft)
Crit W.S. (ftl 1437.94 Flow Area (sq ft) 34.99
E.G. Slope (ft/ft) 0.002201 Area (sq ft) 34.99
Q Total (cfs) 221. 00 Flow (cfs) 221. 00
Top Width (ft) 18.78 Top Width (ft) 18.78
Vel Total (ft/s) 6.32 Avg. Vel. (ft/s) 6.32
Max ChI Dpth (ft) 2.49 Hydr. Depth (ft) 1.86
Conv. Total (cfs) 4710.9 Conv. (cfs) 4710.9
Length Wtd. (ft) Wetted Per. (ft) 20.04
Min Ch E1 (ft) 1435.73 Shear (lb/sq ft) 0.24
Alpha 1. 00 Stream Power (lb/ft s) 1.52
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

SUMMARY OF MANNING'S N.VALUES

River: Hawes Rd Channel

Reach River Sta. nl n2 n3

202L/US60 TI - 2 1540 .04 .016 .04
202L/US60 TI - 2 1370 .04 .016 .04
202L/US60 TI - 2 1170 .04 .016 .04

River:Southern Ave Sys

Reach River Sta. nl n2 n3

202L/US60 TI ~ 2 3490 .04 .025 .04
202L/US60 TI - 2 3365 .04 .015 .04
202L/US60 TI - 2 3000 Culvert
202L/US60 TI - 2 2381 .04 .015 .04
202L/US60 TI - 2 2261 .04 .016 .04
202L/US60 TI - 2 2201 .04 .016 .04
202L/US60 TI - 2 2100 .04 .016 .04-
202L/US60 TI - 2 1947 .04 .016 .04
202L/US60 TI - 2 1909 .04 .016 .04• 202L/US60 TI - 2 1897 .04 .016 .04
202L/US60 TI - 2 1877 .04 .016 .04
202L/US60 TI - 2 1857 .04 .016 .04
202L/US60 TI - 2 1837 .04 .016 ,04
202L/US60 TI - 2 1817 .04 .016 .04
202L/US60 TI - 2 1797 .04 .016 .04
202L/US60 TI - 2 1777 .04 .016 .04
202L/US60 TI - 2 1762 .04 .016 .04
202L/US60 TI - 2 1744 .04 .016 .04
202L/US60 TI - 2 1706 .04 .016 .04
202L/US60 TI - 2 1700 .04 .016 .04
202L/US60 TI - 2 1670 .04 .016 .04
202L/US60 TI - 2 1540 .04 .016 .04
202L/US60 TI - 2 1433 .04 .016 .04
202L/US60 TI - 2 1360 .04 ' .013 .04
202L/US60 TI - 2 1315 .04 .013 .04
202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 .04 .015 .04
202L/US60 TI - 2 1170 .04 .016 .04

River:South Hawes Chan

Reach River Sta. n1 n2 n3

202L/US60 TI - 2 1170 .04 .016 .04
202L/US60 TI - 2 1150 .04 :016 .04
202L/US60 TI - 2 1000 .04 .016 .04



WSPlOOSC.rep

202L/US60 TI - 2 3490 125 125 125• 202L/US60 TI - 2 3365 983.8 983.8 983.8
202L/US60 TI - 2 3000 Culvert
202L/US60 TI - 2 2381 120.3 120.3 120.3
202L/US60 TI - 2 2261 60 60 60
202L/US60 TI - 2 2201 101 101 101
202L/US60 TI - 2 2100 153 153 153
202L/US60 TI - 2 1947 ' 38 38 38
202L/US60 TI - 2 1909 12 12 12
202L/US60 TI - 2 1897 20 20 20
202L/US60 TI - 2 1877 20 20 20
202L/US60 TI - 2 1857 20 20 20
202L/US60 TI - 2 1837 20 20 20
202L/US60 TI - 2 1817 20 20 20
202L/US60 TI -2 1797 20 20 20
202L/US60 TI - 2 1777 15 15 15
202L/US60 TI - 2 1762 18 18 18
202L/US60 TI - 2 1744 38 38 38
202L/US60 TI - 2 1706 6 -6 6
202L/US60 TI - 2 1700 30.3 30.3 30.3
202L/US60 TI - 2 1670 124 129.8 145
202L/US60 TI - 2 1540 106.9 106.9 106.9
202L/US60 TI - 2 1433 88 72.8 45
202L/US60 TI - 2 1360 45.3 45.3 45.3
202L/US60 TI - 2 1315 78 78 78
202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 67.3 67.3 67.3
202L/US60 TI - 2 1170 20 20 20

River: South Hawes Chan

Reach River Sta. Left Channel Right

202L/US60 TI - 2 1170 20 20 20
202L/US60 TI - 2 1150 150 150 150
202L/US60 TI - 2 10DO 0 0 0

SUMMARY OF COmRACTION AND EXPANSION COEFFICIENTS• River: Hawes Rd Channel

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 1540 .1 .3
202L/US60 TI - 2 1370 .1 .3
202L/US60 TI - 2 1170 .1 .3

River: Southern Ave Sys

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 3490 .1 .3
) 202L/US60 TI - 2 3365 .1 .3

202L/US60 TI - 2 3000 Culvert
202L/US60 TI,- 2 2381 .1 .3
202L/US60 TI - 2 2261 .1 .3
202L/us6iJ TI 2 2201 .1 .3
202L/US60 TI - 2 2100 .1 .3
202L/US60 .TI - 2 1947 .1 .3
202L/US60 TI - 2 1909 .1 .3
202L/US60 TI - 2 1897 .1 .3
202L/US60 TI - 2 1877 .1 .3
202L/US60 TI - 2 1857 .1 .3
202L/US60 TI - 2 1837 .1 .3
202L/US60 TI - 2 1817 .1 .3
202L/US60 TI - 2 1797 .1 .3
202L/US60 TI - 2 1777 .1 .3
202L/US60 TI - 2 1762 .1 .3
202L/US60 TI - 2 1744 .1 .3
202L/US60~TI - 2 1706 .1 .3
202L/US60 TI - 2 1700 .1 .3
202L/US60 TI - 2 1670 .1 .3
202L/US60 TI - 2 1540 .1 .3
202L/US60 TI - 2 1433 .1 .3
202L/US60 TI - 2 1360 .1 .3
202L/US60 TI - 2 1315 .1 .3
202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 .1 .3• 202L/US60 TI - 2 1170 .1 .3

River: South Hawes Chan
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•

Reach

202L/US60 TI
202L/US60 - 2
202L/Us60 ~i = ~

River Sta.

1170
1150
1000

Contr.

.1

.1

.1

WSP100SExpan. C.rep

,3
.3
.3
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US 601202L System Traffic Interchange - Phase II
Final Drainage Report

HEC-RAS Output for
Hawes Road Channel (IOO-Year Event)



• • •
100-Year Peak Flow Hawes Road Channel
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•
HEC-RAS Plan' RMSA3 Profile' PF 1

• •
River Reach River Sta QTotal Min Ch EI W.S. Eiev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (tt) (tt), ' (tt) (tt) (ftllt)~ (ftls) (sqlt) (It)

South Hawes Chan 202UUS60 1'1 - 2 1170 385.00 1436.64 1439.88 1439.56 1440.69 0.002132 7.21 53.40 22.96 0.83

South Hawes Chan 202UUS60 TI - 2 1150 385.00 1436.60 1439.81 1439.53 1440.64 0.002199 7.29 52.80 22.86 0.85

Soutti Hawes Chan 202UUS60 TI - 2 1000. 385.00 1436.27 1439.48 1439.20 1440.31 0.002201 7.29 52.79 22.85 0.85

Hawes Rd Channel 202UUS60 TI - 2 1540 208.00 1437.47 1440.82 1439.53 1441.03 0.000548 3.72 55.91 23.39 0.42

Hawes Rd Channel 202UUS60 TI - 2 1370 208.00 1437.08 1440.78 1439.14 1440.94 0.000371 3.23 64.42 24.81 0.35

Hawes Rd Channel 202UUS60 TI - 2 , 1170 " 385.00 1436.64 1439.88 1439.57 1440.69 0.002132 7.21 53.40 22.96 0.83



• • •
River = Hawes Rd Channel Reach = 202UUS60 TI ·2 RS= 1540 Upstream Hawes Rd. Channel Section River = Hawes Rd Channel Reach = 202UUS60 TI - 2 RS = 1370
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• • •
River = South Hawes Chan Reach = 202LJUS60 TI • 2 RS = 1150 Starling Channel Reconstruction River = South Hawes Chan Reach = 202UUS60 TI ·2 RS= 1000 Starting Downstream Channel Section
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wspSUPER

HEC-RAS version 3.0.1 Mar 2001
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street, Suite D

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

x X XXXXXX XXXX XXxx XX XXXX

X X X X X X X X X X

X X X X X X X X X

XXXXXXX XXXX X XXX XXXX xxxxxx XXXX

X X X X X X X X X

X X X X X X X X X X

X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA
Project Title: 202L/US60 TI - Ph 2
Project File : WSP100HC.prj
Run Date and Time: 4/23/2004 1:31:29 PM

Project in English units

•
Project Description:
202L/US60 Traffic Interchange - Phase 2
This model is to determine the
channel hydraulics for the 100-year peak flow in the Hawes Road Channel.

PLAN DATA

Plan Title: 202L/US60 TI - Phase 2
Plan File 1:\11194\Phase2\HEC-RAS\V301\WSP100HC.p02

Geometry Title: 202L/US60 TI - Phase 2
Geometry File 1:\11194\Phase2\HEC-RAS\V301\WSP100HC.g01

Flow Title
Flow File

202L/US60 TI - Phase 2
I: \11194\Phase2\HEC-RAS\V301\WSP100HC. f01

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

32
2
o

Mulitple Openings
Inline Weirs

o
o

Computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

0.003
0.003
20
0.1
0.001

•
Computation Options

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

Page 1
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SUPER

WSP100HC.rep

FLOW DATA

Flow Title: 202L/US60 TI - Phase 2
Flow File 1:\11194\Phase2\HEC-RAS\V301\WSP100HC.f01

Flow Data (cfs)

River Reach RS PF 1

Hawes Rd Channe1202L/US60 TI - 21540 208
Hawes Rd Channe1202L/US60 TI - 21170 385

Southern Ave Sys202L/US60 TI - 23490 712

Southern Ave Sys202L/US60 TI - 21855 692

Southern Ave Sys202L/US60 TI - 21835 635

Southern Ave Sys202L/US60 TI - 21815 570

Southern Ave Sys202L/US60 TI - 21795 498

Southern Ave Sys202L/US60 TI - 21775 421

Southern Ave Sys202L/US60 TI - 21760 359

Southern Ave Sys202L/US60 TI - 21742 281

Southern Ave Sys202L/US60 TI - 21704 230

Southern Ave Sys202L/US60 TI - 21170 385

South Hawes Chan202L/US60 TI - 21170 385

South Hawes Chan202L/US60 TI - 21000 385

Boundary Conditions

fiWB 0'"~t,.Eut

Hawes Rd Channe1202L/US60 TI - 2PF 1•
River

Downstream
Reach Profile Upstream

Normal S .0022

Southern Ave Sys202L/US60 TI - 2PF 1

South Hawes Chan202L/US60 TI - 2PF 1
S = .0022

GEOMETRY DATA

Geometry Title: 202L/US60 TI - Phase 2
Geometry File: 1:\11194\Phase2\HEC-RAS\V301\WSP100HC.g01

Reach Connection Table

Normal S 1E-11

Normal

River Reach Upstream Boundary Downstream Boundary

Name: Confluence
Description: Junction of Southern Ave Syst. w/ Hawes Rd Channel
Energy computation Method

•

Hawes Rd Channel 202L/US60 TI - 2
Southern Ave Sys 202L/US60 TI - 2
South Hawes Chan 202L/US60 TI - 2

JUNCTION INFORMATION

Length across Junction

Confluence

Tributary

Page 2
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Reach
Chan202L/US60 TI - 2
Chan202L/US60 TI - 2• River Reach

Hawes Rd Channe1202L/US60 TI - 2 to
Southern Ave Sys202L/US60 TI - 2 to

WSP100HC.rep
River

South Hawes
South Hawes

Length
o
o

Angle

Elev
1442.4

1437.47

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1540

INPUT
Description: Upstream Hawes Rd. Channel Section
Station Elevation Data num= 10

Sta Elev Sta Elev Sta
-9 1442.3 38 1442.4 72
91 1441.97 100 1437.47 110

Sta Elev
77 1442.02

119 1441.97

Sta Elev
87 1442

128 1442.2

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

-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

91 119 170 170 170 .J. .3

Left Levee Station= 91 Elevation= 1441.97

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.03 Element Left OB Channel

Vel Head (ft) 0.21 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.82 Reach Len. (ft) 170.00 170.00

• Crit W.S. (ft) 1439.53 Flow Area (sq ft) 55.91

E.G. Slope (ft/ft) 0.000548 Area (sq ft) 55.91

Q Total (cfs) 208.00 Flow (cfs) 208.00

Top Width (ft) 23.39 Top Width (ft) 23.39

Vel Total (ft/s) 3.72 Avg. Vel. (ft/s) 3.72

Max Chl Dpth (ft) 3.35 Hydr. Depth (ft) 2.39

Cony. Total (cfs) 8885.7 Cony. (cfs) 8885.7

Length Wtd. (ft) 170.00 Wetted Per. (ft) 24.97

Min Ch El (ft) 1437.47 Shear (lb/sq ft) 0.08

Alpha 1. 00 Stream Power (lb/ft s) 0.28

Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 0.51

C & E Loss (ft) 0.02 Cum SA (acres) 0.20

Right OB

170.00

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1370

•
INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
12
Sta Elev

Page 3
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WSPI00HC.rep

-9 1442.66 -4 1440.86 8 1441.26 38 1441.63 72 1441.36

77 1441. 86 87 1441.81 91 1441.58 100 1437.08 110 1437.08

119 1441. 58 128 1441. 81

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

-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

91 119 200 200 200 .1 .3

Left Levee Station= 91 Elevation= 1441. 58

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.94 Element Left OB Channel Right OB

Vel Head (ft) 0.16 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.78 Reach Len. (ft) 200.00 200.00 200.00

Crit W.S. (ft) 1439.14 Flow Area (sq ft) 64.42

E.G. Slope (ft/ft) 0.000371 Area (sq ft) 64.42

Q Total (cfs) 208.00 Flow (cfs) 208.00

Top Width (ft) 24.81 Top Width (ft) 24.81

Vel Total (ft/s) 3.23 Avg. Vel. (ft/s) 3.23

• Max Chl Dpth (ftJ 3.70 Hydr. Depth (ft) 2.60

Conv. Total (cfs) 10801.9 Conv. (cfs) 10801.9

Length Wtd. (ft) 200.00 Wetted Per. (ft) 26.55

Min Ch El (ft) 1437.08 Shear (lb/sq ft) 0.06

Alpha 1. 00 Stream Power (lb/ft s) 0.18

Frctn Loss (ft) 0.19 Cum Volume (acre-ft) 0.27

C & E Loss (ft) 0.06 Cum SA (acres) 0.11

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

additional cross sections.

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data num=

Sta Elev Sta Elev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441.37

• Manning's n Values
Sta n Val Sta

num=
n Val

11
Sta

8
100

3
Sta

Elev
1440.37
1436.64

n Val

Page 4
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Expan.
.3

Coeff Contr.
.1

UPE·
WSP100HC.rep

.016 119 .04

Lengths: Left Channel Right
20 20 20

91 Elevation= 1441.14

91

Right
119

Station=

-9 .04

Bank Sta: Left
91

Left Levee
•

CROSS SECTION OUTPUT Prof ile #PF 1

E.G. Elev (ft) 1440.69 Element Left OB Channel Right OB

Vel Head (ft) 0.81 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.88 Reach Len. (ft) 0.00 0.00 0.00

Crit W.S. (ft) 1439.57 Flow Area (sq ft) 53.40

E.G. Slope (ft/ft)

Q Total (cfs)

0.002132

385.00

Area (sq ft)

Flow (cfs)

53.40

385.00

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

22.96

7.21

3.24

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

22.96

7.21

2.33

•
Conv. Total (cfs)

Length Wtd. (ft)

Min Ch EI (ft)

Alpha

8338.5

0.00

1436.64

1.00

Conv. (cfs)

wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

8338.5

24.49

0.29

2.09

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss. (ft) 0.00 Cum SA (acres)

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3490

INPUT
Description: Southern Avenue Detention Basin
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev
25 1457.58 45 1457.34 100 1445.6

390 1457.34 405 1457.58

Sta Elev
225 1444.5

Sta Elev
350 1445.6

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

25 .04 45 .025 390 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

45 390 125 125 125 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

•
E.G. Elev (ft)

Vel Head (ft)

1453.27

0.00

Element

Wt. n-Val.

Page 5

Left OB Channel

0.025

Right OB



SUP
•

WSP100HC.rep

W.S. Elev (ft) 1453.27 Reach Len. (ft)

Crit W.S. (ft) 1445.68 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000002 Area (sq ft)

Q Total (cfs) 712.00 Flow (cfs)

Top Width (ft) 312.07 Top Width (ft)

Vel Total (ft/s) 0.31 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 8.77 Hydr. Depth (ft)

Cony. Total (cfs) 513107.3 Cony. (cfs)

Length Wtd. (ft) 125.00 Wetted Per. (ft)

Min Ch El (ft) 1444.50 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.12 Cum SA (acres)

125.00 125.00

2293.30

2293.30

712.00

312.07

0.31

7.35

513107.3

313.99

0.00

0.00

0.01 6.87

0.03 1.46

125.00

0.04

0.14

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

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3365

INPUT
Description: End RCB Culvert
Station Elevation Data num=

Sta Elev Sta Elev
88 1454.24 99.9 1451.33

160 1454.11

6
Sta
100

Elev
1444

Sta
110

Elev
1444

Sta Elev
110.1 1451. 33

Manning's n Values
Sta n Val

88 .04

num=
Sta n Val

99.9 .015

3
Sta

110.1
n Val

.04

Bank Sta: Left
99.9

Right
110.1

Lengths: Left Channel
983.8 983.8

Right
983.8

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1453.15 Element Left OB Channel Right OB

Vel Head (ft) 1.21 Wt. n-Val. 0.040 0.015 0.040

W.S. Elev (ft) 1451. 95 Reach Len. (ft) 983.80 983.80 983.80

• Crit W.S. (ft) 1449.37 Flow Area (sq ft) 0.77 80.31 3.39

Page 6
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E.G. Slope (ft/ft) 0.001646 Area (sq ft) 0.77 80.31 3.39

Q Total (cfs) 712.00 Flow (cfs) 0.52 709.15 2.33

Top Width (ft) 23.75 Top Width (ft) 2.51 10.20 11.04

Vel Total (ft/s) 8.43 Avg. Vel. (ft/s) 0.67 8.83 0.69

Max ChI Dpth (ft) 7.94 Hydr. Depth (ft) 0.31 7.87 0.31

Conv. Total (cfs) 17547.3 Conv. (cfs) 12.8 17477.1 57.4

Length Wtd. (ft) 983.80 Wetted Per. (ft) 2.59 24.66 11.06

Min Ch EI (ft) 1444.00 Shear (lb/sq ft) 0.03 0.33 0.03

Alpha 1. 09 Stream Power (lb/ft s) 0.02 2.96 0.02

Frctn Loss (ft) Cum Volume (acre-ft) 0.01 3.46 0.04

C & E Loss (ft) Cum SA (acres) 0.03 0.99 0.12

CULVERT RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3000

Sta Hi Cord Lo Cord
700 1454.6

Basin OutletDetention
41

900
2.6

Coordinates

INPUT
Description: Southern Avenue
Distance from Upstream XS =
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

num= 2
Sta Hi Cord Lo Cord

o 1454.6
•

Upstream Bridge Cross Section Data
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

88 1454.24 99.9 1451.33 100 1444 110 1444 110.1 1451.33

160 1454.11

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

88 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan.
99.9 110.1 .1 .3

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 1450.4 200 1450.4

Downstream Bridge Cross Section Data
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

88 1447.09 99.9 1446.85 100 1437.85 110 1437.85 110.1 1446.85

147 1450.46 168 1448.96

Manning's n Values num= 3

• Sta n Val Sta n Val Sta n Val
88 .04 99.9 .015 110.1 .04
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~ Bank Sta: Left
99.9

Right
110.1

Coeff Contr.
.1

WSP100HC.rep

Expan.
.3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
spillway height used in design
weir crest shape

Number of Culverts 1

10 horiz. to 1.0 vertical
12 horiz. to 1.0 vertical

.95

Broad Crested

Culvert Name Shape Rise Span
Culvert #1 Box 6 10
FHWA Chart # 9 - flared wingwalls and Inlet top edge bevel
FHWA Scale # 1 - wingwall flared 45 deg.; irilet top edge bevel=0.43D
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

o 983.8 .013 .2 .2
Upstream Elevation 1444

Centerline Station 105
Downstream Elevation = 1437.85

Centerline Station 105

CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1

~

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

712.00
1

712.00
1453.15
1451. 95
1445.92
1443.23

7.23
8.71

1453.15
1452.64

Inlet
1450.00
1442.30

4.45
5.40

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q weir (cfs)
weir Sta Lft (ft)
weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

11.87
16.00

1444.00
1437.85

6.44
0.36
0.44

1454.61

Note:
The

Note:

During supercritical analysis, the culvert direct step method went to normal depth.

program then assumed normal depth at the outlet.
The flow in the culvert is entirely supercritical.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2381

INPUT
Description: End Channel
Station Elevation Data

Sta Elev Sta
88 1447.09 99.9

147 1450.46 168

Transition,
num=

Elev
1446.85
1448.96

Begin RCB
7
Sta Elev
100 1437.85

Sta Elev
110 1437.85

Sta Elev
110.1 1446.85

~
Manning's n Values

Sta n Val
88 .04

num=
Sta n Val

99.9 .015

3
Sta

110.1
n Val

.04
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• Bank Sta: Left
99.9

Right
110.1

Lengths: Left Channel
120.3 120.3

Right
120.3

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1446.23 Element

Vel Head (ft) 3.92 Wt. n-Val.

W.S. Elev (ft) 1442.31 Reach Len. (ft)

Crit W.S. (ft) 1443.23 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.008150 Area (sq ft)

Q Total (cfs) 712.00 Flow (cfs)

Top Width (ft) 10.10 TOp Width (ft)

Vel Total (ft/s) 15.89 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 4.46 Hydr. Depth (ft)

Conv. Total (cfs) 7886.9 Conv. (cfs)

Length Wtd. (ft) 120.30 Wetted Per. (ft)

Min Ch El (ft) 1437.85 Shear (lb/sq ft)

• Alpha 1. 00 Stream Power (lb/ft s)

Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2261

Left OB

120.30

Channel Right OB

0.015

120.30 120.30

44.81

44.81

712.00

1.0.1.0

15.89

4.44

7886.9

18.92

1.21

19.15

2.05

0.77

INPUT
Description: Begin Channel Transition
Station Elevation Data num= 8

Sta Elev Sta Elev Sta
68 1442.97 76 1444.97 88

127.36 1444.73 145 1449.96 170

Elev
1444.73
1447.96

Sta Elev
100 1437.73

Sta Elev
116 1438.05

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
88 127.36 60 60 60

Left Levee Station= 88 Elevation= 1444.73

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
.1

Expan.
.3

•
E.G. Elev (ft)

Vel Head (ft)

1444.74

4.78

Element

Wt. n-Val.

Page 9

Left OB Channel

0.016

Right OB



Shear (lb/sq ft)

Stream Power (lb/ft s)

• w.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch E1 (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

1439.96

1441.35

0.017927

712.00

23.09

17.54

2.23

5317.7

60.00

1437.73

1.00

1.40

0.09

WSP100HC.rep
Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Cum Volume (acre-ft)

Cum SA (acres)

60.00 60.00 60.00

40.58

40.58

712.00

23.09

17.54

1. 76

5317.7

24.21

1.88

32.91

1. 93

0.72

section. This may indicate the need for additional cross sections.
Multiple critical depths were found at this location. The critical depth with the

valid,
water surface was used.

Note:
lowest,

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the

need for
additional cross sections.

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

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

cross

•
CROSS SECTION RIVER: Southern Ave Sys

REACH: 202L/US60 TI - 2 RS: 2201

INPUT
Description:
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

68 1441.91 76 1443.91 88 1443.67 100 1437.67 116 1437.99

127.36 1443.67 145 1448.1 160 1446.1

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .

88 127.36 101 101 101 .1 . 3

Left Levee Station= 88 Elevation= 1443.67

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Profile #PF 1

1443.47 Element

page 10

Left OB Channel Right OB



f'UPERSEDED
•

WSP100HC.rep

Vel Head (ft) 3.28 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.19 Reach Len. (ft) 101.00 101.00 101. 00

Crit W.S. (ft) 1441.22 Flow Area (sq ft) 48.99

E.G. Slope (ft/ft) 0.010828 Area (sq ft) 48.99

Q Total (cfs) 712.00 Flow (cfs) 712.00

Top Width (ft) 25.45 Top Width (ft) 25.45

Vel Total (ft/s) 14.53 Avg. Vel. (ft/s) 14 .53

Max Chl Dpth (ft) 2.52 Hydr. Depth (ft) 1. 93

Conv. Total (cfs) 6842.5 Conv. (cfs) 6842.5

Length Wtd. (ft) 101.00 Wetted Per. (ft) 26.56

Min Ch El (ft) 1437.67 Shear (lb/sq ft) 1.25

Alpha 1.00 Stream Power (lb/ft s) 18.12

Frctn Loss (ft) 0.82 Cum Volume {acre-ft} 1. 87

C & E Loss (ft) 0.45 Cum SA {acres} 0.69

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

need for
additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous

cross

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2100

INPUT
Description:
Station Elevation

Sta Elev
68 1441.81

127.36 1443.57

Data
Sta

76
145

num=
Elev

1443.81
1448

8
Sta

88
160

Elev
1443.57

1446

Sta Elev
100 1437.57

Sta Elev
116 1437.89

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right

88 127.36 155 155 155

Left Levee Station= 88 Elevation= 1443.57

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

•
E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

1442.63

0.79

1441. 84

Element

Wt. n-Val.

Reach Len. (ft)

Page 11

Left OB

155.00

Channel

0.016

155.00

Right OB

155.00



WSP100HC.rep

• Crit W.S. (ft) 1441.12 Fiow Area (sq ft) 99.63

E.G. Slope (ft/ft) 0.001434 Area (sq ft) 99.63

Q Total (cfs) 712.00 Flow (cfs) 712.00

Top width (ft) 32.44 Top width (ft) 32.44

Vel Total (ft/s) 7.15 Avg. Vel. (ft/s) 7.15

Max ChI Dpth (ft) 4.27 Hydr. Depth (ft) 3.07

Conv. Total (cfs) 18805.2 Conv. (cfs) 18805.2

Length Wtd. (ft) 155.00 Wetted Per. (ft) 34.39

Min Ch El (ft) 1437.57 Shear (lb/sq ft) 0.26

Alpha 1. 00 Stream Power (lb/ft s) 1. 85

Frctn Loss (ft) 0.31 Cum Volume (acre-ft) 1.69

C & E Loss (ft) 0.05 Cum SA (acres) 0.62

•
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1945

INPUT
Description: End Side Weir
Station Elevation Data num=

Sta Elev Sta Elev
76 1443.58 88 1443.41

145 1445.77 170 1444.77

7
Sta Elev
100 1437.41

Sta Elev Sta Elev
116 1437.73 127.36 1443.41

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 38 38 38

Left Levee Station= 88 Elevation= 1443.42

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1442.28 Element

Vel Head (ft) 1.30 Wt. n-Val.

W.S. Elev (ft) 1440.98 Reach Len. (ft)

• Crit W.S. (ft) 1440.98 Flow Area (sq ft)

12Page

Coeff Contr.
.1

Left OB

38.00

Expan.
.3

Channel

0.016

38.00

77 .82

Right OB

38.00



• E.G. Slope (ft/ft)

Q Total (ds)

TOp Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

0.002875

712.00

29.63

9.15

3.57

13278.8

38.00

1437.41

S•·· UI.~, Jj' •

WSP100HC.rep
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

77.82

712.00

29.63

9.15

2.63

13278.8

31.25

0.45

OED

Alpha

Frctn Loss (ft)

C & E Loss (ft)

1.00

0.06

0.24

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

4.09

1.38

0.51

•
warning: The energy equation could not be balanced within the specified number of iterations.

The program used critical depth for the water surface and continued on with the

calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the

need for
additional cross sections.

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

sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This

indicatesthat there is not a valid subcritical answer. The program defaulted to critical

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

water surface was used.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1907

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.78

170 1444.74

Weir
Data

Sta
100

num=
Elev

1437.38

6
Sta
116

Elev
1437.7

Sta Elev
127.36 1443.38

Sta Elev
145 1445.74

Page 13

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right

76 127.36 12 12 12

Left Levee Station= 76.8 Elevation= 1443.38

• CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
.1

Expan.
.3



• WSP100HC.rep

E.G. Elev (ft) 1441.96 Element

Vel Head (ft) 2.48 Wt. n-Val.

W.S. Elev (ft) 1439.48 Reach Len: (ft)

Crit W.S. (ft) 1440.23 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.012155 Area (sq ft)

Q Total (cfs) 712.00 Flow (cfs)

Top Width (ft) 40.59 Top Width (ft)

Vel Total (ft/s) 12.63 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.10 Hydr. Depth (ft)

Conv. Total (cfs) 6458.0 Conv. (cfs)

Length Wtd. (ft) 12.00 Wetted Per. (ft)

Min Ch El (ft) 1437.38 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.20 Cum Volume (acre-ft)

C & E Loss (ft) 0.12 Cum SA (acres)

Left OB

12.00

Channel

0.016

12.00

56.36

56.36

712.00

40.59

12.63

1.39

6458.0

41.12

1.04

13.14

1.32

0.48

Right OB

12.00

• warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

additional cross sections.
warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1895

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.77

170 1444.73

Weir
Data

Sta
100

num=
Elev

1437.37

6
Sta Elev
116 1437.69

Sta Elev
127.36 1443.37

Sta Elev
145 1445.73

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile #PF 1

•
E.G. Elev (ft)

Vel Head (ft)

1441.74

2.17

Element

Wt. n-Val.

Page 14

Coeff Contr.
.1

Left OB

Expan.
.3

Channel

0.016

Right OB



• W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

WSP100HC.rep

1439.57 Reach Len. (ft) 20.00 20.00 20.00

1440.22 Flow Area (sq ft) 60.26

0.010095 Area (sq ft) 60.26

712.00 Flow (cfs) 712.00

41.73 Top Width (ft) 41. 73

11.82 Avg. Vel. (ft/s) 11.82

2.20 Hydr. Depth (ft) 1.44

7086.6 Conv. (cfs) 7086.6

20.00 Wetted Per. (ft) 42.28

1437.37 Shear (lb/sq ft) 0.90

1.00 Stream Power (lb/ft s) 10.61

0.13 Cum Volume (acre-ft) 1.30

0.09 Cum SA (acres) 0.47

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1875• INPUT
Description: Side Weir
Station Elevation Data

Sta Elev Sta
76 1439.75 100

170 1444.71

num=
Elev

1437.35

6
Sta Elev
116 1437.67

Sta Elev
127.36 1443.35

Sta Elev
145 1445.71

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441. 49 Element

Vel Head (ft) 0.52 Wt. n-Val.

W.S. Elev (ft) 1440.97 Reach Len. (ft)

Crit W.S. (ft) 1440.20 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.001102 Area (sq ft)

Q Total (cfs) 712.00 Flow (cfs)

• Top Width (ft) 45.79 Top Width (ft)

Page 15

Coeff Contr.
.1

Left OB

20.00

Expan .
. 3

Channel

0.016

20.00

123.18

123.18

712.00

45.79

Right OB

20.00



• Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

5.78

3.62

21446.5

20.00

1437.35

1. 00

0.02

0.01

su
WSP100HC.rep

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (Ib/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

5.78

2.69

21446.5

47.99

0.18

1. 02

1.26

0.45

OED

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1855

INPUT
Description: Side Weir
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

76 1439.73 100 1437.33 116 1437.65 127.36 1443.33 145 1445.69

170 1444.69

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

76 127.36 20 20 20 .1 .3

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.45 Element

Vel Head (ft) 0.48 Wt. n-Val.

W.S. Elev (ft) 1440.97 Reach Len. (ft)

Cdt W.S. (ft) 1440.14 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.001012 Area (sq ft)

Q Total (cfs) 692.00 Flow (cfs)

Top Width (ft) 45.84 Top Width (ft)

Vel Total (ft/s) 5.57 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.64 Hydr. Depth (ft)

Conv. Total (cfs) 21757.3 Conv. (cfs)

• Length Wtd. (ft) 20.00 Wetted Per. (ft)

Page 16

Left OB

20.00

Channel

0.016

20.00

124.33

124.33

692.00

45.84

5.57

2.71

21757.3

48.07

Right OB

20.00



• Min Ch EI (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

1437.33

1. 00

0.02

0.03

WSP100HC.rep
Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

0.16

0.91

1.21

0.43

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1835

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.71

170 1444.67

Weir
Data

Sta
100

num=
Elev

1437.31

6
Sta Elev
116 1437.63

Sta Elev
127.36 1443.31

Sta Elev
145 1445.67

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right

76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

• E.G. Elev (ft) 1441.41 Element

Vel Head (ft) 0.39 Wt. n-Val.

W.S. Elev (ft) 1441.02 Reach Len. (ft)

Crit W.S. (ft) 1440.01 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000790 Area (sq ft)

Q Total (cfs) 635.00 Flow (cfs)

Top Width (ft) 45.98 Top Width (ft)

Vel Total (ft/s) 4.98 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.71 Hydr. Depth (ft)

Conv. Total (cfs) 22590.3 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch EI (ft) 1437.31 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.03 Cum SA (acres)

Left OB

20.00

Channel

0.016

20.00

127.40

127.40

635.00

45.98

4.98

2.77

22590.3

48.29

0.13

0.65

1.15

0.40

Right OB

20.00
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•
SU

WSP100HC.rep
CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1815

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.69

170 1444.65

Weir
Data

Sta
100

num=
Elev

1437.29

6
Sta Elev
116 1437.61

Sta Elev
127.36 1443.29

Sta Elev
145 1445.65

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right

76 127.36 20 20 20

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.36 Element

Vel Head (ft) 0.30 Wt. n-Val.

W.S. Elev (ft) 1441. 07 Reach Len. (ft)

Crit W.S. (ft) 1439.85 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000592 Area (sq ft)

• Q Total (cfs) 570.00 Flow (cfs)

Top Width (ft) 46.11 Top Width (ft)

Vel Total (ft/s) 4.37 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.78 Hydr. Depth (ft)

Conv. Total (cfs) 23436.4 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.29 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.02 Cum SA (acres)

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1795

Coeff Contr.
.1

Left OB

20.00

Expan.
.3

Channel

0.016

20.00

130.47

130.47

570.00

46.11

4.37

2.83

23436.4

48.50

0.10

0.43

1. 09

0.38

Right OB

20.00

weir
Data

Sta
100

Page 18

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.67

170 1444.63

• Manning's n Values

num=
Elev

1437.27

num=

6
Sta Elev
116 1437.59

3

Sta Elev
127.36 1443.27

Sta Elev
145 1445.63



Bank Sta: Left Right
76 127.36

Left Levee Station=

• Sta
76

n Val
.04

Sta
76

WSP100HC.rep
n Val Sta n Val

.016 127.36 .04

Lengths: Left Channel Right
20 20 20

76.8 Elevation= 1443.38

Coeff Contr.
.1

Expan .
. 3

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch EI (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 1

1441. 33

0.22

1441.11

1439.67

0.000422

498.00

46.24

3.73

3.84

24250.0

20.00

1437.27

1. 00

0.01

0.02

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left OB

20.00

Channel

0.016

20.00

133.39

133.39

498.00

46.24

3.73

2.88

24250.0

48.71

0.07

0.27

1.03

0.36

Right OB

20.00

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1775

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.65

170 1444.61

Weir
Data

Sta
100

num=
Elev

1437.25

6
Sta Elev
116 1437.57

Sta Elev
127.36 1443.25

Sta Elev
145 1445.61

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right

76 127.36 15 15 15

Left Levee Station= 76.8 Elevation= 1443.38

Profile #PF 1

•
CROSS SECTION OUTPUT

E.G. Elev (ft) 1441. 30 Element
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Coeff Contr.
. 1

Left OB

Expan .
.3

Channel Right OB



• Vel Head (ft)

W.S. E1ev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

0.15

1441.15

1439.47

0.000283

421. 00

46.36

3.09

3.90

25017.4

15.00

1437.25

1. 00

0.00

0.01

s
WSPI00HC.rep

Wt. n-Va1.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

0.016

15.00 15.00 15.00

136.12

136.12

421. 00

46.36

3.09

2.94

25017.4

48.90

0.05

0.15

0.97

0.34

• CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1760

INPUT
Description: Side Weir
Station Elevation Data num= 6

Sta Elev Sta E1ev Sta E1ev Sta Elev Sta Elev

76 1439.63 100 1437.23 116 1437.55 127.36 1443.23 145 1445.59

170 1444.59

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

76 127.36 18 18 18 .1 .3

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441. 28 Element Left OB Channel Right OB

Vel Head (ft) 0.10 Wt. n-Val. 0.016

W.S. Elev (ft) 1441.18 Reach Len. (ft) 18.00 18.00 18.00

Crit W.S. (ft) 1439.27 Flow Area (sq ft) 138.30

E.G. Slope (ft/ft) 0.000196 Area (sq ft) 138.30

• Q Total (cfs) 359.00 Flow (cfs) 359.00
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s
• Top Width (ft) 46.45

Vel Total (ft/s) 2.60

Max Chl Dpth (ft) 3.94

Conv. Total (cfs) 25635.4

Length Wtd. (ft) 18.00

Min Ch El (ft) 1437.23

Alpha 1. 00

Frctn Loss (ft) 0.00

C & E Loss (ft) 0.01

WSP100HC.rep
TOp Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

46.45

2.60

2.98

25635.4

49.05

0.03

0.09

0.92

0.33

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1742

INPUT
Description: Side Weir
Station Elevation Data num=

Sta Elev Sta Elev
76 1439.61 100 1437.21

170 1444.57

6
Sta Elev Sta Elev
116 1437.53 127.36 1443.21

Sta Elev
145 1445.57

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right

76 127.36 38 38 38

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.26 Element

Vel Head (ft) 0.06 Wt. n-Val.

W.S. Elev (ft) 1441.20 Reach Len. (ft)

Crit W.S. (ft) 1439.01 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000115 Area (sq ft)

Q Total (cfs) 281. 00 Flow (cfs)

Top Width (ft) 46.54 Top Width (ft)

Vel Total (ft/s) 2.00 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.99 Hydr. Depth (ft)

Conv. Total (cfs) 26259.8 Conv. (cfs)

Length Wtd. (ft) 38.00 Wetted Per. (ft)

• Min Ch El (ft) 1437.21 Shear (lb/sq ft)
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Coeff Contr.
.1

Left OB

38.00

Expan.
.3

Channel

0.016

38.00

140.49

140.49

281. 00

46.54

2.00

3.02

26259.8

49.20

0.02

Right OB

38.00



• Alpha

Frctn Loss (ft)

C & E Loss (ft)

1.00

0.01

0.00

WSP100HC.rep

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

PE:'·';~'--'. -l~Io.]

~~._.

CCD~···ED..,,~. 'f.•..••." '.. • .

vL~ ...
0.04

0.86

0.31

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

sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1704

INPUT
Description: Begin Side Weir
Station Elevation Data num=

Sta Elev Sta Elev
76 1443.41 88 1443.17

145 1445.53 170 1444.53

7
Sta Elev
100 1437.17

Sta Elev
116 1437.49

Sta Elev
127.36 1443.17

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

76 127.36 6 6 6 .1 .3

Left Levee Station= 76.8 Elevation= 1443.38

• CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.26 Element Left OB Channel Right OB

Vel Head (ft) 0.10 Wt. n-Val. 0.016

W.S. Elev (ft) 1441.15 Reach Len. (ft) 6.00 6.00 6.00

Crit W.S. (ft) 1439.05 Flow Area (sq ft) 90.49

E.G. Slope (ft/ft) 0.000196 Area (sq ft) 90.49

Q Total (cfs) 230.00 Flow (cfs) 230.00

Top Width (ft) 31.30 Top Width (ft) 31.30

Vel Total (ft/s) 2.54 Avg. Vel. (ft/s) 2.54

Max ChI Dpth (ft) 3.98 Hydr. Depth (ft) 2.89

Conv. Total (cfs) 16428.8 Conv. (cfs) 16428.8

Length Wtd. (ft) 6.00 Wetted Per. (ft) 33.11

Min Ch El (ft) 1437.17 Shear (lb/sq ft) 0.03

Alpha 1. 00 Stream Power (lb/ft s) 0.09

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.76

• C & E Loss (ft) 0.00 Cum SA (acres) 0.27
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ED
WSP100HC.rep

• CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1698

INPUT
Description: End Transistion
Station Elevation Data num=

Sta Elev Sta Elev
68 1441.41 76 1443.41

127.36 1443.17 145 1445.53

8
Sta Elev

88 1443.17
170 1444.53

Sta Elev
100 1437.17

Sta Elev
116 1437.49

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

88 127.36 30.3 30.3 30.3 .1 .3

Left Levee Station= 88 Elevation= 1443.17

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.25 Element

Vel Head (ft) 0.10 Wt. n-Val.

W.S. Elev (ft) 1441.15 Reach Len. (ft)

Crit W.S. (ft) 1439.05 Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.000196 Area (sq ft)

Q Total (cfs) 230.00 Flow (cfs)

Top Width (ft) 31.29 Top Width (ft)

Vel Total (ft/s) 2.54 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.98 Hydr. Depth (ft)

Conv. Total (cfs) 16418.0 Conv. (cfs)

Length Wtd. (ft) 30.30 Wetted Per. (ft)

Min Ch El (ft) 1437.17 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

30.30

Channel

0.016

30.30

90.45

90.45

230.00

31.29

2.54

2.89

16418.0

33.10

0.03

0.09

0.75

0.27

Right OB

30.30
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross

sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1668

• INPUT



Sta Elev
110 1437.34

Sta Elev
100 1437.14

Elev
1442.14

1444.5

WSP100HC.rep
Transistion

8
Sta

90
170

Begin
num=

Elev
1442.38

1445.5

Description: PT of Curve,
Station Elevation Data

Sta Elev Sta
66 1439.31 78

119.6 1442.14 145•
Manning's n Values

Sta n Val
66 .04

num=
Sta n Val

90 .016

3
Sta

119.6
n Val

.04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

90 119.6 124 131.3 145 .1 .3

Left Levee Station= 90 Elevation= 1442.14

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.24 Element Left OB Channel Right OB

Vel Head (ft) 0.18 Wt. n-Va1. 0.016

W.S. Elev (ft) 1441. 06 Reach Len. (ft) 124.00 131.30 145.00

Crit W.S. (ft) 1439.42 Flow Area (sq ft) 67.30

E.G. Slope (ft/ft) 0.000402 Area (sq ft) 67.30

Q Total (cfs) 230.00 Flow (cfs) 230.00

Top width (ft) 25.26 Top width (ft) 25.26

Vel Total (ft/s) 3.42 Avg. Vel. (ft/s) 3.42

• Max ChI Dpth (ft) 3.92 Hydr. Depth (ft) 2.66

Conv. Total (cfs) 11470.1 Conv. (cfs) 11470.1

Length Wtd. (ft) 131.30 Wetted Per. (ft) 27.07

Min Ch El (ft) 1437.14 Shear (lb/sq ft) 0.06

Alpha 1.00 Stream Power (lb/ft s) 0.21

Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.69

C & E Loss (ft) 0.00 Cum SA (acres) 0.25

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1537

INPUT
Description: PC of Curve
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev
70 1440.03 78 1442.03 90 1442.01

119.6 1442.01 168 1442.15

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

70 .04 90 .016 119.6 .04

Sta Elev
100 1437.01

Sta Elev
1101437.21

• Bank Sta: Left Right Lengths: Left Channel Right
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Coeff Contr. Expan.



ED
•

WSPI00HC.rep
90 119.6 103.8 103.8 103.8

Left Levee Station= 90 Elevation= 1442.01

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.19 Element

Vel Head (ft) 0.17 Wt. n-Val.

W.S. Elev (ft) 1441. 02 Reach Len. (ft)

crit W.S. (ft) 1439.28 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000367 Area (sq ft)

Q Total (cfs) 230.00 Flow (cfs)

Top width (ft) 25.62 Top width (ft)

Vel Total (ft/s) 3.31 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 4.01 Hydr. Depth (ft)

Conv. Total (cfs) 12005.2 Conv. (cfs)

Length Wtd. (ft) 103.80 Wetted Per. (ft)

Min Ch El (ft) 1437.01 Shear (lb/sq ft)

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

• Frctn Loss (ft) 0.04 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

.1 .3

Left OB Channel Right OB

0.016

103.80 103.80 103.80

69.57

69.57

230.00

25.62

3.31

2.72

12005.2

27.47

0.06

0.19

0.49

0.17

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1433

INPUT
Description: PT of Curve
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

70 1440.29 78 1442.14 90 1441. 9 100 1436.9 110 1437.1

119.6 1441. 9 168 1441.92

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

70 .04 90 .016 119.6 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

90 119.6 88 82.7 45 .1 .3

Left Levee Station= 90 Elevation= 1441. 9

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.15 Element

Vel Head (ft) 0.16 Wt. n-Val.

• W.S. Elev (ft) 1440.99 Reach Len. (ft)
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Left OB

88.00

Channel

0.016

82.70

Right OB

45.00



su ~.D
71.67

WSP100HC.rep

Flow Area (sq ft)1439.18Crit W.S. (ft)• E.G. Slope (ft/it)

Q Total (cfs)

0.000338

230.00

Area (sq ft)

Flow (cfs)

71.67

230.00

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

25.95

3.21

4.09

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

25.95

3.21

2.76

Conv. Total (cfs) 12506.3 Conv. (cfs) 12506.3

Length Wtd. (ft)

Min Ch EI (ft)

82.70

1436.90

Wetted Per. (ft)

Shear (lb/sq ft)

27.83

0.05

Alpha 1. 00 Stream Power (lb/ft s) 0.17

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.32

C & E Loss (ft) 0.00 Cum SA (acres) 0.11

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1350

• INPUT
Description: End of Transition
Station Elevation Data num=

Sta Elev Sta Elev
60 1442.02 90 1441.82

132 1442.06

6
Sta Elev
100 1436.82

Sta Elev
110 1437.02

Sta Elev
119.6 1441.82

Manning's n Values
Sta n Val

60 .04

num=
Sta n Val

90 .013

3
Sta

119.6
n Val

.04

Bank Sta: Left
90

Right
119.6

Lengths: Left Channel
45.4 45.4

Right
45.4

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1441.12 Element

Vel Head (ft) 0.15 Wt. n-Val.

W.S. Elev (ft) 1440.97 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000210 Area (sq ft)

Q Total (cfs) 230.00 Flow (cfs)

Top Width (ft) 26.20 Top Width (ft)

Vel Total (ft/s) 3.14 Avg. Vel. (ft/s)

• Max ChI Dpth (ft) 4.15 Hydr. Depth (it)
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Left OB

45.40

Channel

0.013

45.40

73.29

73.29

230.00

26.20

3.14

2.80

Right OB

45.40



SUP
• Conv. Total (cfs) 15870.6

WSP100HC.rep

Conv. (cfs) 15870.6

Length Wtd. (ft) 45.40 Wetted Per. (ft) 28.11

Min Ch El (ft) 1436.82 Shear (lb/sq ft) 0.03

Alpha 1. 00 Stream Power (lb/ft s) 0.11

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.18

C & E Loss (ft) 0.04 Cum SA (acres) 0.06

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

sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1305

INPUT
Description: Culvert Upstream Section
Station Elevation Data num= 8

Sta Elev Sta Elev Sta
o 1441.3 95 1441.57 99.9

110.1 1441.78 115 1441.6 230.001

Right
110.1

Station=

Lengths: Left Channel Right
67.4 67.4 67.4

95 Elevation= 1441.57

Sta Elev
110 1436.78

Expan.
.3

Coeff Contr.
.1

Sta Elev
100 1436.78

n Val
.04

Elev
1441.78

1442

3
Sta

110.1

num=
n Val

.013
Sta

99.9

Bank Sta: Left
99.9

Left Levee

Manning's n Values
Sta n Val

o .04•
CROSS SECTION OUTPUT Profile #PF 1

•

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Cony. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

1441. 06

0.60

1440.46

1439.31

0.001072

230.00

10.15

6.21

3.68

7024.9

67.40

1436.78

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)
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Left OB

67.40

Channel Right OB

0.013

67.40 67.40

37.07

37.07

230.00

10.15

6.21

3.65

7024.9

17.36

0.14



• Alpha

Frctn Loss (ft)

1. 00

U:;'

WSP100Hc.rep
Stream Power (lb/ft s)

Cum Volume (acre-ft)

0.89

0.12

ED
C & E Loss (ft) Cum SA (acres) 0.04

CULVERT RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1270

Sta Hi Cord Lo Cord
50 1441. 5

230 1442

INPUT
Description: Hawes Road Crossing
Distance from Upstream XS 12
Deck/Roadway Width 46
Weir Coefficient 2.6
Bridge Deck/Roadway Skew 45
upstream Deck/Roadway Coordinates

num= 5
Sta Hi Cord Lo Cord

o 1441.3
160 1441. 8

Sta Hi Cord Lo Cord
105 1442

Sta Elev
110 1436.78

Sta Elev
100 1436.78

Elev
1441.78

1442

8
Sta

99.9
230.001

Upstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev
o 1441.3 95 1441.57

110.1 1441.78 115 1441.6

Manning's n Values num= 3

• Sta n Val Sta n Val Sta n Val

0 .04 99.9 .013 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan.
99.9 110.1 .1 .3

Left Levee Station= 95 Elevation= 1441. 57

Sta Hi Cord Lo Cord
105 1442

Sta Hi Cord Lo Cord
50 1441.5

230 1442

CoordinatesDeck/Roadway
5

Hi Cord Lo Cord
1441.3
1441.7

Downstream
num=
Sta

o
160

Downstream Bridge Cross Section Data
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 1441.3 95 1441. 5 99.9 1441.71 100 1436.71 110 1436.71

110.1 1441.71 115 1441. 6 230.001 1442

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

0 .04 99.9 .015 110.1 .04

Bank Sta: Left
99.9

Left Levee

Right
110.1

Station=

Coeff Contr. Expan.
.1 .3

95 Elevation= 1441.5

•
Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

50 horiz. to 1.0 vertical
50 horiz. to 1.0 vertical

.95
1441.5

Broad Crested
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• Number of Culverts = 1

WSP100HC.rep

Culvert Name Shape Rise Span
Culvert #1 Box 4 10
FHWA Chart # 9 - flared wingwalls and Inlet top edge bevel
FHWA Scale # 2 - Wingwall flared 18 to 33.7 deg.; inlet top edge bevel=0.083D
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

.4 66 .013 .2 .1
Upstream Elevation 1436.78

Centerline Station = 105
Downstream Elevation = 1436.71

Centerline Station 105

CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1

•

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

230.00
1

230.00
1441.06
1440.46
1440.83
1440.15

0.23
0.31

1440.71
1441. 06
Outlet

1440.23
1440.13

3.73
2.54

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

6.66
6.72

1436.78
1436.71

0.09
0.00
0.14

1441. 58

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1237

INPUT
Description: Culvert Downstream Section
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 1441.3 95 1441.5 99.9 1441.71 100 1436.71 110 1436.71

110.1 1441. 71 115 1441.6 230.001 1442

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

0 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

99.9 110.1 67.3 67.3 67.3 .1 .3

Left Levee Station= 95 Elevation= 1441.5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.83 Element

Vel Head (ft) 0.69 Wt. n-Val.

W.S. Elev (ft) 1440.15 Reach Len. (ft)

• Crit W.S. (ft) 1439.24 Flow Area (sq ft)
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Left OB

67.30

Channel

0.015

67.30

34.61

Right OB

67.30



• E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Cony. Total (cfs)

Length Wtd. (ft)

Min Ch EI (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

0.001728

230.00

10.14

6.65

3.44

5533.7

67.30

1436.71

1. 00

0.13

0.01

s
WSP100HC.rep

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Cony. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

p
(II bi,.,.•",

34.61

230.00

10.14

6.65

3.41

5533.7

16.88

0.22

1.47

0.07

0.03

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

sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1170

• INPUT
Description: Channel Reconstruction
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

-9 1442.04 -4 1440.34 8 1440.37 38 1441.19 72 1440.74

77 1441.19 91 1441.14 100 1436.64 110 1436.64 119 1441.14

128 1441.37

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

-9 .04 91 .016 119 .04

Bank Sta: Left
91

Left Levee

Right
119

Station=

Lengths: Left Channel Right
20 20 20

91 Elevation= 1441.14

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.69 Element Left OB Channel Right OB

Vel Head (ft) 0.80 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.89 Reach Len. (ft) 0.00 0.00 0.00

Crit W.S. (ft) 1439.57 Flow Area (sq ft) 53.66

E.G. Slope (ft/ft) 0.002103 Area (sq ft) 53.66

Q Total (cfs) 385.00 Flow (cfs) 385.00

• Top Width (ft) 23.01 Top Width (ft) 23.01
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• Vel Total (ft/s)

Max Chl Dpth (ft)

Cony. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

7.17

3.25

8395.5

0.00

1436.64

1. 00

0.00

su
WSP100HC.rep

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Cony. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

7.17

2.33

8395.5

24.54

0.29

2.06

C & E Loss (ft) 0.00 Cum SA (acres)

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data num=

Sta Elev Sta Elev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441.37

11
Sta

8
100

Elev
1440.37
1436.64

Sta Elev
38 1441.19

110 1436.64

Sta Elev
72 1440.74

119 1441.14

Manning's n Values num= 3

• Sta n Val Sta n Val Sta n Val

-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right

91 119 20 20 20

Left Levee Station= 91 Elevation= 1441.14

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1440.69 Element

Vel Head (ft) 0.80 Wt. n-Val.

W.S. Elev (ft) 1439.89 Reach Len. (ft)

Crit W.S. (ft) 1439.57 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.002103 Area (sq ft)

Q Total (cfs) 385.00 Flow (cfs)

Top Width (ft) 23.01 Top Width (ft)

Vel Total (ft/s) 7.17 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.25 Hydr. Depth (ft)

Cony. Total (cfs) 8395.5 Cony. (cfs)

Length Wtd. (ft) 0.00 Wetted Per. (ft)

• Min Ch El (ft) 1436.64 Shear (lb/sq ft)
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Coeff Contr.
.1

Left OB

0.00

Expan .
. 3

Channel

0.016

0.00

53.66

53.66

385.00

23.01

7.17

2.33

8395.5

24.54

0.29

Right OB

0.00
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Alpha 1. 00 Stream Power (lb/ft s) 2.06

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1150

Elev
1440.33

1436.6

INPUT
Description: Starting Channel Reconstruction
Station Elevation Data num= 11

Sta Elev Sta Elev Sta
-9 1442 -4 1440.3 8
77 1441.15 91 1441.1 100

128 1441.33

Sta Elev
38 1441.15

110 1436.6

Sta Elev
72 1440.7

119 1441.1

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

-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right
91 119 150 150 150

Left Levee Station= 91 Elevation= 1441.1

CROSS SECTION OUTPUT Profile #PF 1

• E.G. Elev (ft) 1440.64 Element

Vel Head (ft) 0.83 Wt. n-Val.

W.S. Elev (ft) 1439.81 Reach Len. (ft)

Crit W.S. (ft) 1439.53 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.002199 Area (sq ft)

Q Total (cfs) 385.00 Flow (cfs)

Top Width (ft) 22.86 Top Width (ft)

Vel Total (ft/s) 7.29 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.21 Hydr. Depth (ft)

Conv. Total (cfs) 8210.6 Conv. (cfs)

Length Wtd. (ft) 150.00 Wetted Per. (ft)

Min Ch El (ft) 1436.60 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.33 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

Coeff Contr.
.1

Left OB

150.00

Expan.
.3

Channel

0.016

150.00

52.80

52.80

385.00

22.86

7.29

2.31

8210.6

24.37

0.30

2.17

0.18

0.08

Right OB

150.00

• CROSS SECTION RIVER: South Hawes Chan
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RS: 1000

INPUT
Description: Starting Downstream Channel Section
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

-9 1441.1 -4 1439.7 8 1440 38 1440.82 72 1440.2

77 1440.82 91 1440.77 100 1436.27 110 1436.27 119 1440.77

128 1441

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

-9 .04 91 .016 119 .04

Bank Sta: Left Right
91 119

Left Levee Station=

Lengths: Left Channel Right
000

91 Elevation= 1440.77

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.31 Element

Vel Head (ft) 0.83 Wt. n-Val.

W.S. Elev (ft) 1439.48 Reach Len. (ft)

Crit W.S. (ft) 1439.20 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.002201 Area (sq ft)

• Q Total (cfs) 385.00 Flow (cfs)

Top Width (ft) 22.85 Top Width (ft)

Vel Total (ft/s) 7.29 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.21 Hydr. Depth (ft)

Cony. Total (cfs) 8207.0 Cony. (cfs)

Length Wtd. (ft) Wetted Per. (ft)

Min Ch El (ft) 1436.27 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

SUMMARY OF MANNING'S N VALUES

River:Hawes Rd Channel

Left OB Channel

0.016

52.79

52.79

385.00

22.85

7.29

2.31

8207.0

24.37

0.30

2.17

Right OB

•
Reach

202L/US60 TI - 2
202L/US60 TI - 2
202L/US60 TI - 2

River Sta.

1540
1370
1170

n1 n2 n3

.04 .016 .04

.04 .016 .04

.04 .016 .04
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River:Southern Ave Sys

Reach River Sta. n1 n2 n3

202L/US60 TI - 2 3490 .04 .025 .04

202L/US60 TI - 2 3365 .04 .015 .04

202L/US60 TI - 2 3000 Culvert
202L/US60 TI - 2 2381 .04 .015 .04

202L/US60 TI - 2 2261 .04 .016 .04

202L/US60 TI - 2 2201 .04 .016 .04

202L/US60 TI - 2 2100 .04 .016 .04

202L/US60 TI - 2 1945 .04 .016 .04

202L/US60 TI - 2 1907 .04 .016 .04

202L/US60 TI - 2 1895 .04 .016 .04

202L/US60 TI - 2 1875 .04 .016 .04

202L/US60 TI - 2 1855 .04 .016 .04

202L/US60 TI - 2 1835 .04 .016 .04

202L/US60 TI - 2 1815 .04 .016 .04

202L/US60 TI - 2 1795 .04 .016 .04

202L/US60 TI - 2 1775 .04 .016 .04

202L/US60 TI - 2 1760 .04 .016 .04

202L/US60 TI - 2 1742 .04 .016 .04

202L/US60 TI - 2 1704 .04 .016 .04

202L/US60 TI - 2 1698 .04 .016 .04

202L/US60 TI - 2 1668 .04 .016 .04

202L/US60 TI - 2 1537 .04 .016 .04

202L/US60 TI - 2 1433 .04 .016 .04

202L/US60 TI - 2 1350 .04 .013 .04

202L/US60 TI - 2 1305 .04 .013 .04

• 202L/US60 TI - 2 1270 Culvert
202L/tfS60 TI - 2 1237 .04 .015 .04

202L/US60 TI - 2 1170 .04 .016 .04

River: South Hawes Chan

Reach River Sta. n1 n2 n3

202L/US60 TI - 2 1170 .04 .016 .04

202L/US60 TI - 2 1150 .04 .016 .04

202L/US60 TI - 2 1000 .04 .016 .04

SUMMARY OF REACH LENGTHS

River: Hawes Rd Channel

Reach River Sta. Left Channel Right

202L/US60 TI - 2 1540 170 170 170

202L/US60 TI - 2 1370 200 200 200

202L/US60 TI - 2 1170 20 20 20

River: Southern Ave Sys

Reach River Sta. Left Channel Right

202L/US60 TI - 2 3490 125 125 125

• 202L/US60 TI - 2 3365 983.8 983.8 983.8

202L/US60 TI - 2 3000 Culvert
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202L/US60 TI - 2 2381 120,3 120.3 120.3

202L/US60 TI - 2 2261 60 60 60

202L/US60 TI - 2 2201 101 101 101

202L/US60 TI - 2 2100 155 155 155

202L/US60 TI - 2 1945 38 38 38

202L/US60 TI - 2 1907 12 12 12

202L/US60 TI - 2 1895 20 20 20

202L/US60 TI - 2 1875 20 20 20

202L/US60 TI - 2 1855 20 20 20

202L/US60 TI - 2 1835 20 20 20

202L/US60 TI - 2 1815 20 20 20

202L/US60 TI - 2 1795 20 20 20

202L/US60 TI - 2 1775 15 15 15

202L/US60 TI - 2 1760 18 18 18

202L/US60 TI - 2 1742 38 38 38

202L/US60 TI - 2 1704 6 6 6

202L/US60 TI - 2 1698 30.3 30.3 30.3

202L/US60 TI - 2 1668 124 131.3 145

202L/US60 TI - 2 1537 103.8 103.8 103.8

202L/US60 TI - 2 1433 88 82.7 45

202L/US60 TI - 2 1350 45.4 45.4 45.4

202L/US60 TI - 2 1305 67.4 67.4 67.4

202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 67.3 67.3 67.3

202L/US60 TI - 2 1170 20 20 20

River: South Hawes Chan

Reach River Sta. Left Channel Right

• 202L/US60 TI - 2 1170 20 20 20

202L/US60 TI - 2 1150 150 150 150

202L/US60 TI - 2 1000 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Hawes Rd Channel

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 1540 .1 .3

202L/US60 TI - 2 1370 .1 .3

202L/US60 TI - 2 1170 .1 .3

River: Southern Ave Sys

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 3490 .1 .3

202L/US60 TI - 2 3365 .1 .3

202L/US60 TI - 2 3000 Culvert
202L/US60 TI - 2 2381 .1 .3

202L/US60 TI - 2 2261 .1 .3

202L/US60 TI - 2 2201 .1 .3

202L/US60 TI - 2 2100 .1 .3

202L/US60 TI - 2 1945 .1 .3

202L/US60 TI - 2 1907 .1 .3

202L/US60 TI - 2 1895 .1 .3

• 202L/US60 TI - 2 1875 .1 .3

202L/U.S60 TI - 2 1855 .1 .3
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• 202L/US60 TI - 2 1835 .i .3
202L/US60 TI - 2 1815 .1 .3
202L/US60 TI - 2 1795 .1 .3
202L/US60 TI - 2 1775 .1 .3
202L/US60 TI - 2 1760 .1 .3
202L/US60 TI - 2 1742 .1 .3
202L/US60 TI - 2 1704 .1 .3
202L/US60 TI - 2 1698 .1 .3
202L/US60 TI - 2 1668 .1 .3
202L/US60 TI - 2 1537 .1 .3
202L/US60 TI - 2 1433 .1 .3
202L/US60 TI - 2 1350 .1 .3
202L/US60 TI - 2 1305 .1 .3
202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 .1 .3
202L/US60 TI - 2 1170 .1 .3

River: South Hawes Chan

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 1170 .1 .3
202L/US60 TI - 2 1150 .1 .3
202L/US60 TI - 2 1000 .1 .3

Culv:
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ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RMSA3

River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1370 Profile: PF 1
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3490 Profile: PF 1

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3000 Profile: PF 1
Culvert #1

Note:
depth. The

During supercritical analysis, the culvert direct step method went to normal
program then assumed normal

depth at the outlet.
Note: The flow in the culvert is entirely supercritical.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2261 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

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

the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with

the lowest, valid, water surface was
used.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2201 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

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

previous cross section. This may indicate
the need for additional cross sections.

•

•
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River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2100 Profile: PF 1

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Hydraulic jump has occurred between this cross section and the previous upstreamNote:

section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1945 Profile: PF 1

Warning:The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not
a valid sUbcritical answer. The

program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with

the lowest, valid, water surface was
used.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1907 Profile: PF 1
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1875 Profile: PF 1
Note: Hydraulic jump has occurred between this cross section and the previous upstream

section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1742 Profile: PF 1

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1698 Profile: PF 1

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1350 Profile: PF 1

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1237 Profile: PF 1

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

•
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HEC-RAS· Version 3.0.1 CMar 2001
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street, Suite D

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

x x XXXXXX XXXX XXXX xx XXXX
x x x x x x x x x x
x x x x x x x x x
XXXXXXX XXXX x xxx XXXX XXXXXX XXXX
x x x x x x x x x
x x x x x x x x x x
x x XXXXXX XXXX x x x x XXXXX

PROJECT DATA
Project Title: 202L/US60 TI - Ph 2
Project File : WSPlOOHC.prj
Run Date and Time: 4/26/2005 10:13:52 AM

Project in English units

Project Description:
202L/US60 Traffic Interchange - Phase 2
This model is to determine the
channel hydraulics for the 100-year peak flow in the Hawes Road Channel.

PLAN DATA

1-12-8 los
i<£.\J15 IO~

'8'1 F"B
(n"l"s e~ TIR.6

~E.fol!.T pi L-E
IS ~"(Sel»

Plan Title: Plan 01
Plan File 1 :.\11194\Phase2\HEC-RAS\V301 \WSPI00HC.pOl

Geometry Title: 202L/US60 TI - Phase 2 FP
Geometry File l:\11194\Phase2\HEC-RAS\V301\WSPI00HC.g02

202L/US60 TI - Phase 2 FP ]
l:\11194\Phase2\HEC-RAS\V301\WSPI00HC.f02• Flow Title

Flow File

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges'

32
2
o

Mulitple Openings
Inline Weirs

o
o

Computational Information
Water. surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

0.003
0.003
20
0.1
0.001

•

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

FLOW DATA

Flow Title: 202L/US60 TI - Phase 2 FP
Flow File 1:\1l194\Phase2\HEC-RAS\V301\WSP100HC.f02

Flow Data (efs)

River Reach RS PF 1
Hawes .Rd Channe1202L/US60 TI - 21540 208
Hawes Rd Channe1202L/US60 TI - 21170 389
Southern Ave Sys202L/US60 TI - 23490 712
Southern Ave Sys202L/US60 T1 - 21897 694
Southern Ave Sys202L/US60 TI - 21877 653
Southern Ave Sys202L/US60 TI - 21857 607
Southern Ave Sys202L/US60 TI - 21837 556
Southern Ave Sys202L/US60 TI - 21817· 500

cSouthern Ave Sys202L/US60 TI - 21797 439
Southern Ave Sys202L/US60 TI - 21777 374
Southern Ave Sys202L/US60 TI - 21762 322
Southern Ave Sys202L/US60 TI - 21744 256
Southe·rn Ave Sys202L/US60 TI - 21706 214
So~thern Ave Sys202L/US60 TI - 21170 389
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Downstream

South Hawes Chan2,02L/US60 TI - 21170
South Hawes Chan202L/US60 TI - 21000• Boundary Conditions

River Reach Profile

Hawes Rd Channe1202L/US60 TI - 2PF 1
Southern Ave Sys202L/US60 TI - 2PF 1
South Hawes Chan202L/US60 TI - 2PF 1

WSPIOOHC.rep
389
389

Upstream

Nonnal S .0022
Nonnal S = IE-II

Nonnal S .0022

GEOMETRY DATA

Geometry Title: 202L/US60 TI - Phase 2 FP
Geometry File: 1:\11194\Phase2\HEC-RAS\V301\WSP100HC.g02

Reach Connection Table

River Reach Upstream Boundary Downstream Bounda'ry

Hawes Rd Channel 202L/US60 TI - 2
Southern Ave Sys 202L/US60 TI - 2
South Hawes Chan 202L/US60 TI - 2 Confluence

Confluence
Confluence

JUNCTION INFORMATION

Name: Confluence
Description: Junction of Southern Ave Syst.wl Hawes Rd Channel
Energy computation Method

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1540

Tributary
River Re'ach

- 2 to South Hawes Chan202L/US60 TI - 2
2 to South Hawes Chan202L/US60 TI 2

Section

E1ev
1442

1442.2

AngleLength
o
o

Sta
87

128

Sta E1ev
77 1442.02

119 1441.97

E1ev
1442.4

1437.47

Length across Junction
River Reach

Hawes Rd Channe1202L/Us60 TI
Southern Ave Sys202L/US90 TI

INPUT
Description: Upstream Hawes Rd. Channel
Station Elevation Data num= 10

Sta E1ev Sta E1ev Sta
-9 1442.3 38 1442.4 72
91 1441.97 100 1437.47 110

•
Manning's n Values

Sta n Val
-9 - .04

nurn=
Sta n Val,

91 .016

3
Sta n Val
119 .04

Bank Sta: Left
91

Left Levee

Right
119

Station=

Lengths: Left Channel Right
170 170 , 170

91 Elevation= 1441.97

Coeff Contr.
.1

Expan.,
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.78 Element Left OB Channel Right OB
Vel Head (ft) 0.28 Wt. n-Va1. 0.016
W.S. E1ev,(ft) 1440.50 Reach Len. (ft) 170.00, 170.00 170.00'
Crit W.S. (ft) 1439.52 Flow Area (sq ft), 48.61
E.G. Slope (ft/ft) 0.000807 Area (sq ft) 48.61
Q Total (cfs) 208.00 Flow (cfs) 208.00
Top Width (ft) 22.11 Top Width (ft) 22.11
Vel Total (ft/s) 4.28 Avg. Vel. (ft/s) 4.28
M~x ChI Dpth (ft) 3.03 Hydr. Depth (ft) 2.20
Conv. Total (cfs) 7321. 4 Conv. (cfs) 7321.4
Length Wtd. (ft) 170.00 Wetted Per; (ft) 23.54
Min Ch El (ft) 1437.47 Shear (lb/sq ft) 0.10
Alpha 1.00 Stream Power (lb/ft s) 0.45
Frctn Loss (ft) 0.11 Cum Volume (acre-ft) 0.45
C & 'E Loss (ft) 0.02 Cum SA (acres) 0.19

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1370

•
INPUT
Description:
Station Elevation

Sta Elev
-9 1442.66
77 1441. 86

119 1441. 58

Data
Sta

-4
87

128

num=
Elev

144,0.86
1441.81
1441. 81

12
Sta

8
91

Elev
1441.26
1441.58

Sta E1ev
38 1441.63

100 1437.08.

Sta Elev
72 1441.36

110 1437.08

Manning's, n Values num= _ 3
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CROSS SECTION OUTPUT Profile #PF 1

E.G. E1ev (ft) 1440.65 Element Left OB Channel Right OB
Vel Head (ft) 0.21 Wt. n-Va1. 0.016
W.S. Elev (ft) 1440.43 Reach Len. (ft) 200.00 200.00 200.00
Crit W.S. (ft) 1439.13 Flow Area (sq ft) 56.00
E.G. Slope (ft/ ft) 0.000545 Area (sq ft) 56.00
Q Total (cfs) 208.00 Flow (c·fs) 208.00
Top Width (ft) 23.41 Top Width (ft) 23.41
Vel'Total (ft/s.) 3.71 Avg. Vel. (ft/s) 3.71
Max ChI Dpth (ft) 3.35 Hydr. Depth (ft) 2.39
Conv. To.tal (cfs) 8906.4 Conv. (cfs) 8906.4
Length Wtd. (ft) 200.00 Wetted Per. (ft) 24.99
Min Ch El (ft) 1437.08 Shear (lb/sq ft) 0.08
Alpha 1. 00 Stream Power (lb/ft s) 0.28
Frctn Loss (ft) 0.25 Cum Volume (acre-ft) 0.25
C & E Loss (ft) 0.07 Cum SA (acres) 0.10

Warning: The velocity head has changed by more than 0.5 ft (0.1~ m). This may indicate the need for
additional cross sections.

CROSS SECTIQN RIVER: Hawes Rd Channel
REACH: 202L/US60'TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev
-9 1'442.04 -'4 1440.34 8 1440.3r 38 1441.19 72 1440.74
77 1441.19 91 1441.14 100 1436.21 110 1436.21 119 1441:14

128 1441.37

-Manningls n Values num= 3
Sta n Val Sta n Val Sta n Val

-9 .04 91 .016 119 .04• Bank Sta: Left Right Lengths: Left Charuiel Right Coeff Contr. Expan.
91 119 20 20 20 .1 .3

Left Levee Station= 91 E1evation= 1441.14

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.33 Element Left OB Channel Right OB
Vel Head (ft) 0.91 Wt. n-Va1. 0.016
W.S. E1ev (ft) 1439.42 Reach Len. (ft) 0,,00 0.00· 0.00
Cdt W.S. (ft) 1439.19 Flow Area (sq ft) 50.94
E.G. Slope (ft/ft) 0.002392 Area (sq, ft) 50.94
Q Total (cfs) 389.00 Flow (cfs) 389.00
Top Width (ft) 21.73 Top width '(ft) 21. 73
Vel Total (ft/s) 7.64 Avg. Vel. (ft/s) 7.64
Max ChI Dpth (ft) 3.21 Hydr. Depth (ft) 2.34
Conv. Total (cfs) 7954.2 Conv. (cfs) 7954.2
Length Wtd. (ft) 0.00 Wetted Per. (ft) 23.37
Min Ch E1 (ft) 1436.21 Shear (lb/sq.ft) 0.33
Alpha 1.00 Stream Power (lb/ft s) 2.49
Frctn Loss (ft) 0.00 CumVollline (acre-ft)
C & E Loss (ft) 0.00 Cum SA (acres)

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3490

INPUT
Description: Southern Avenue Detention Basin
Station Elevation Data num= 7

Sta· Elev Sta Elev Sta Elev
25 1457.58 45 1457.34 100 1445.6

3901457.34 405 1457c58

Sta E1ev
225 1444.5

Sta Elev-
350 1445.6

Lengths: Left Channel
125 125

.Bank Sta:. Left Right
45 390

Profile #PF 1

Element
Wt. n-Val.
Reach Len. 125.00

Right OB

Expan.
.3

Channel
0.025

·125.00

Left' OB

125.00

Coeff Contr .
.1

Right
125

(ft)

nVal
.04

3
Sta
390

1453.27
0.00

1453.27

num",
Sta n Val

45 .025

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

Manning's n Values
Sta n Val

25 .04

CROSS SECTION OUTPUT-•
Page 3'



WSPI00HC.rep
2293~30Crit W.S. (ft) 1445.68 Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.000002 . Area (sq ft) 2293.30
Q Total (cfs) 712.00 Flow (cfs) 712.00
Top Width (ft) 312.07 Top Width (ft) 312.07
Vel Total (ft/s) 0.31 Avg. Vel. (ft/s) 0.31
Max ChI Dpth (ft) 8.77 Hydr. Depth (ft) 7.35
Conv. Total (cfs) 513107.3 Conv. (cfs) 513107.3
Length Wtd. (ft) 125.00 Wetted Per. (ft) 313.99
Min Ch E1 (ft) 1444.50 Shear (lb/sq ft) 0.00
Alpha 1.00 Stream Power (lb/ft s) 0.00
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.01 6.71
C & E Loss (ft) 0.12 Cum SA (acres) 0.03 1. 44

0.04
0.14

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

Warning: The conveyance ratio (upstream conveyance divided by downstream' conveyance) is less
than 0.7 or greater than t.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3365

INPUT
Description: End RCB Culvert
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
88 1454.24 99.9 1451. 33 100 1444 110 1444 110.1 1451. 33

160 1454.11

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

88 .04 99.9 .. 015 110.1 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
99.9 110.1 983.8 983.8 983.8 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1453.15 Element Left 05 Channel Right OB
Vel Head (ft) 1.21 Wt. n-Val. . 0.040 0.015 0.040.
W.S. Elev (ft) 1451. 95 Reach Len. (ft) 983.80 983.80 983.80
Crit W.S. (ft) 1449.37 FIO\\T Area (sq ft) 0.77 80.31 3.39

. E.G. Slope (ft/ft) 0.001646 Area (sq ft) 0.77 80.31 3.39• Q Total (cfs) 712.00 FIO\\T (cfs) 0.52 709.15 2.33
Top Width (ft) 23.75 Top Width (ft) 2.51 .10.20 11.04

. Vel Total (ft/s) 8.43 Avg. Vel. (ft/s) 0.67 8.83 0.69
Max ChI DPth (ft) 7.94 Hydr. ])epth (ft) 0.31 7.87 0.31
Conv. Total (cfs) 17547.3 Conv·. (cfs) 12.8 17477.1 57.4
Length Wtd. (ft) 983.80 Wetted Per. (ft) 2.59 24.66 11.06 .
Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.03 0.33 0.03
Alpha 1. 09 stream Power (lb/ft s) 0.02 2.96 0.02
Frctn LoSS (ft) Cum Volume (acre-ft) a.Ol 3.30 0.04
C ;,. E Loss (ft) Cum SA (acres) 0.03 0.98 0.12

CULVERT RIVER:- Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3000

INPUT
Description: Southern Avenue Detention Basin OUtlet
Distance from Upstream XS = 41
Deck/Roadway Width 900
Weir Coefficient 2.6
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

o 1454.6 700 1454.6

Upstream Bridge Cross Section'Data
Station Elevation Data num= /

Sta Elev Sta Elev
88 1454.24 99.9 1451.33

160 1454.11

6
Sta
100

Elev
1444

Sta
110

Elev
1444

Sta Elev
110.1 1451. 33

Manning's n Values
Sta n Val

88 .04

num=
Sta n Val

99.9 .a15

3
Sta

110~1

n Val
.04

Downstream Bridge Cross Section Data
Station Elevation Data num= 7

• 'Sta Elev Sta Ele" Sta Elev

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi CordLo Cord Sta Hi Cord Lo Cord

o 1450.4 200 1450.4•
Bank Sta: Left

99.9
Right
110.1

Coeff Contr.
.1

Expan.
.3

Sta

Page 4
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WSP100HC.rep
88 1447.09 99.9 1446.85 100 1437.85 110 1437.85 110.1 1446.85

147 1450.46 168 1448.96• Manning's nVa1ues num= 3
Sta n Val Sta n Val Sta n Val

88 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan.
99.9 110.1 .1 .3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins'
Energy head used in spillway design
Spillway height used'in design
Weir crest shape

10 horiz. to 1.0 vertical
12 horiz. to 1.0 vertical

.95

Broad Crested

Number of Culverts 1

Culvert Name Shape Rise Span
Culvert#! Box 6 10
FHWA Chart # 9 - flared wingwa11s and Inlet top edge bevel
FHWA Scale # 1 - Wingwa11 flared 45 deg.; inlet top edge beve1=0.43D
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

o 983.8 .013 .2 .2
Upstream Elevation·= 1444

Center11ne Station 105
Downstream Elevation = 1437.85

Centerline Station 105

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2381

Lengths: Left Channel
120.3120.3

INPUT
Description: End Channel Transition,
Station Elevation Data num=

Sta Elev Sta Elev
88 1447.09 99.9 1446.85

147 1450.46 168 1448.96

Bank Sta: Left Right
99.9 110.1

Begin RCB
7
Sta Elev
100 1437.85

Sta Elev
110.1 1446.85

Coeff Contr,- Expan.
.1 .3

Sta Elev
110 1437.85

Right
120.3

n Val
.04

3
Sta

110.1

num=
Sta n Val

99.9 .015

Manning's n Values
Sta n Val

88 .04•
CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. E1ev (ft)
Crit w.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft >.
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn,Loss (ft)
C & E Loss (ft)

Profile, liPF 1

1446.23
3.92

1442.31
1443.23

0.008150
712.00

10.10
15.89
4.46

7886.9
120.30

1437.85
1.00

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft) ,
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr,. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
'Cum SA (acres)

Left OB

120.30

Channel
, 0 ~ 015
120.30

44.81
44.81

712.00
1,0.10
15.89

4.44
7886.9
18.92
1.21

'19.15
1.89

. 0.75

Right OB

120.30

CROSS SECTION' RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2261

INPUT .
Description: Begin Channel Transition
Station Elevation.Data num= 8

Sta E1ev Sta Elev Sta
68 1442.97 76 1444.97 88

127.36 1444.73 145 1449.96 170

E1ev
1444.73
1447.96

Sta Elev
100 1437.73

Sta. E'tev
116 1438.05

'Manning's n Values
Sta n Val

68 .04

num=
Sta n Val

88 .016

3
Sta

127.36
n Val

.04

Bank Sta: Left Right
88 127.36

Left Leve~ Station=

Lengths: Left Channel Right
60 60 60

88 E1evation=.1444.73

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT

E.G. Elev (ft)

Profile #PF 1

1444.74 Element Left OB Channel Right dB
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WSPIOOHC.rep
Vel Head (ft) 4.78 Wt. n-Val. 0.016
W.S. Elev (ft) 1439.96 Reach Len., (ft) 60.00 60.00 60.00• Crit W.S. (ft) 1441. 35 Flow Area (sq ft) 40.58
'E.G. Slope (ft/ft) 0.017927 Area (sq ft) 40.58
Q Total (cfs) 712.00 Flow (cfs) 712.00
Top Width (ft) 23.09 Top Width (ft) 23.09
Vel Total (ft/s) 17.54 Avg. Vel. (ft/s), 17.54
Max Ch'l Dpth (ft) 2.23 Hydr. Depth (ft) 1. 76
Conv. Total (cfs) 5317.7 Conv. (cfs) 5317.7
Length Wtd. (ft) 60.00 Wetted Per. (ft) 24.21
Min Ch El (ft) 1437.73 Shear (lb/sq ft) 1. 88
Alpha 1. 00 Stream Power (lb/ft s) 32.91
Frctn Loss (ft) 1. 40 Cum Volume (acre-ft) 1.77
C & E Loss (ft) 0.09 Cum SA ,( acres) 0.70

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

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

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

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

CROSS SECTION RIVER: Southern Ave Sys
REACH, 202L/US60 TI - 2 RS: 2201

INPUT
,Descriptiori:
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
68 1441. 91 76 1443.91 88 1443.67 100 1437.67 116 1437.99

127.36 1443.67 145 1448.1 160 1446.1

Manni~g"s n Values num= 3
_Sta n Val Sta n Val Sta n Val

68 .04 ,88 .016 127.36 , .04

Bank Sta: Left ' Right Lengths: Left Channel Right Coeff Contr. Expan.
, 88 127.36 101 101 101 .1 .3

Left Levee Station= 88 Elevation= 1443.67

• CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1443.47 Element Left OB Channel Right OB
Vel Head (ft) 3.28 Wt. n-Val. 0.016
W.S. Elev (ft) 1440.19 Reach 'Len. (ft) 101.00 101.00 101.00
Crit W.S. (ft) 1441.22 Flow Area (sq ft) 48.99
E.G. Slope (ft/ft) 0.010828 Area (sq ft) 48.99
Q Total (cfs) 712.00 Flow '(cfs) 712.00
Top Width (ft) 25._45 Top Width (ft) 25.45
Vel Total (ft/s) 14.53 Avg. Vel. (ft/s) 14.53
Max Chl Dpth (ft) 2.52 Hydr. Depth (ft) 1,.93
Conv. Total (cfs) 6842.5 Conv. (cfs) 6842.5
Length Wtd. (ft) 101.00 Wetted Per. (ft) 26.56
Min Ch El (ft) 1437.67 Shear (lb/sq ft) 1.25
Alpha 1.00 Stream Power (lb/ft s) 18.12
Frctn Loss (ft) 0.82 Cum Vo1ume (acre-ft) 1.71
C & E Loss (ft) 0.45 Cum SA (acres) 0.67

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

Warning: The energy loss was greater than 1.0 ft ,( 0.3 m). between the c\,rrent and previous, cross
section. This may indicate the need for addit~onal-cross sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2100

INPUT
Description:
Station Elevation

Sta Elev
68 1441.81

127.36 1443.-57

Data num=
Sta Elev-

76 1443.81
145 1448

8
Sta

88
160

Elev
1443.57

1446

Sta Elev
100 1437.57

Sta Elev
116 1437.89

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
88 127.36 153 153 - 153 .1 .3

Left Levee Station= ,88 Elevation= 1443.57• CROSS SECTION OUTPUT

E.G. Elev'(ft)
Vel,Head (ft)

Profile #PF 1

1442.63
0.80

Element
Wt. n-Va1.,

Page 6
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WSP100HC , rep
W.S. Elev (ft) 1441.83 Reach LeI). (ft) 153.00 153.00 153.00

• Cdt W.S . (ft) 1441.12 Flow Area (sq ft) 99.40
E.G. Slope (ft/ft) 0.001443 Area (sq ft) 99.40
Q Total (cfs) 712.00 Flow (cfs) 712.00
Top Width (ft) 32.42 Top Width (ft) 32.42
Vel Total (ft/s) 7.16 Avg. Vel. (ft/s) 7.16
Max ChI Dpth (ft) 4.26 Hydr. Depth (ft) 3.07
Cony. Total (cfs) 18743.5 Conv. (cfs) 18743.5
Length Wtd. (ft) 153.00 Wetted Per. (ft) 34.36
Min Ch El (ft) 1437.57 Shear (lb/sq ft) 0.26
Alpha 1. 00 Stream Power (lb/ft s) 1. 87
Frctn Loss (ft) 0.30 Cum Volum~ (acre-ft) 1.54
C: & E Loss (ft) 0.05 Cum SA (acres) 0.60

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

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

Note: Hydraulic jump has oC9urred between this cross section and th~ previous upstream section.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1947

INPUT
Description: End Side Weir
Station Elevation Data num~

Sta Elev Sta Elev
76 1443.58 88 1443.41

145 1445.77 170 1444.77

7
Sta E1ev
100 1437.41

Sta Elev
116 1437.73

Sta Elev
127.36 i443.4l

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
76 127.36 38 38 38 .1 .3

Left Levee Station= 88 Elevation= 1443.42

CROSS SECTION OUTPUT Profile iPF 1

E~G. E1ev (ft) 1442.28 Element Left OB Channel Right OB
Vel Head (ft) 1.30 Wt . n-Va1. 0.016• W.S. E1ev (ft) 1440.98 Reach Len. (ft) 38.00 38.00 38.00

, Crit W.S. (ft) 1440.98 Flow Area(sq ft) 77 .82
E.G. ,Slope (ft/ft) 0 002 8 7 5 lIrea (sq ft) 77 -S2-
Q Total (cfs) 712.00 Flow (cfs) 712.00
Top Width (ft) , 29.63 Top Width (ft) 29.63
Vel Total (ft/s) 9.15 Avg. VeL (ft/s) 9.15
Max Chl Dpth (ft) 3.57 Hydr. Depth (ft) 2.63
Cony. Total (cfs) 13278.8 Cony. (cfs) 13278.8
Length Wtd. (ft) 38.00 Wetted Per. (ft) 31. 25
Min Ch E1 (ft) 1437.41 Shear (lb/sq ft) '0.45
Alpha 1. 00 Stream Power (lblft s) 4.09
Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 1.23
C & E Loss (ft) 0.18 Cum SA (acres) 0.49

Warning:

waJ;ning:

Warning:

Note:

The energy equation could not 'be balanced within the specified number of iterations. The
program used critical depth, for the water surface and continued on with the calculations.
The velocity head has changed by more than 0.5 ft (0.15 m), This may indicate the need for
additional cross sections. '
During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below'critica1 depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

'CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI- 2 RS: 1909

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.78

170 1444.74

Weir
Data

Sta
100

num=
Elev

1437.38

6
Sta
116

~

Elev
1437.7

Sta 'Elev
127.36 1443.38

Sta Elev
145 1445.74

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 12 12 12

Left Levee Station= 76.8 Elevation= 1443.38• CROSS SECTION OUTPUT

E.G. ,Elev (ft)

Profile, iPF 1

1441.96 Element

Page 7
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Vel Head
WSPIOOHC.rep

(ft) 2.48 Wt. n-Val. 0.016

• W.S . Elev (ft) 1439.48 Reach Len. (ft) 12.00 12.00 12.00
Crit W.S. (ft) 1440.23 Flow Area (sq ft) 56.36
·E.G. Slope (ft/ft) 0.012155 Area (sq ft) 56.36
Q Total (cfs) 712.00 Flow (cfs) 712.00
Top width (ft) 40.59 Top Width (ft) 40.59
Vel Total (ft/s) 12.63 Avg. Vel. (ft/s) 12.63
Max Chl Dpth (ft) 2.10 Hydr. Depth (ft) 1. 39
Cony. Total (cfs) 6458.0 Cony. (cfs) 6458.0
Length Wtd. (ft) 12.00 Wetted Per. (ft) 41.12
Min Ch El (ft) 1437.38 Shear (~b/sq ft) 1. 04
Alpha 1. 00 Stream Power (lb/ft s) 13.14
Frctn Loss (ft) 0.20 Cum Volume (acre-ft) 1.17
C & E Loss (ft) 0.12 Cum SA (acres) 0.4.6 .

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

Warning: The conveyance ratio (upstream coiweyance divided by downstream conveyance) .is less
,than 0.7 or greater than 1,4. This may indicate the' need for additional cross sections.

CROSS SECTION RIVER: Southern 'Ave Sys
REACH: 202L/US$OTI - 2 RS: 1897

INPUT
Description: Side Weir
Station Elevation Data num;

Sta Elev Sta Elev
76 1439.77 100 1437.37

170 14'44.73

6
Sta E1ev Sta Elev
116 1437:69 127.36 1443.37

Sta Elev
145 1445.73

Manning's n Values
Sta n Val

76 .04

num",
Sta n Val

76. .016

3
Sta

127.36
n Val

.04

Lengths: Left Channel Right
20 20 2()

-76.8 Elevation= 1443.38

•
Sank Sta: Left Right

76 127.36
Left Levee Station=

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)

·Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft) ,
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile ItPF'l

1441.76
2.25

1439.50 .
1440.18

0.010853
694.00
40.96
12.04
"2.13

6661. 8
20.00

1437.37'
1..00
0.14
0.07

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ftr
Cum SA (acres)

Coeff Contr.
.1

Left OS

20.00

Expan.
.3

Channel Right OB
0.016
20,00 20.00
57.63
57.63

694.00
40.96
12.04
1.41

6661. 8
41.50
0.94

11.33
1.15
0.45

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 1"1 - 2' RS: 1877

INPUT
Description: Side Weir
Station Elevation Data

Sta Elev Sta
76 1439.75 100

170 1444.71

num='
Elev

1437.35

6
Sta E1ev
116 1437.67

Sta E1ev
127.36 1443.35

Sta Elev
145 1445.71

Manning's n Values
Sta n.Val

76 .04

num=
Sta n Val
'76 .016

3
Sta

127.36
n Val

.04

Sank Sta: Left Right
76 127.36

Left Levee Station=

Lengths: Left Channel Right
20 20 20

76.8 Elevation= 1443.38

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT

• E.G. E1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)

Profile ItPF 1
,

1441.47
1. 98

. 1439.49
1440.08

'0.009540
653.00

41.01
11.30
2.14

6685 ..7
20.00

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area(sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr . Depth (ft)
Conv.. (cfs)
Wetted Per. (ft)
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Left OS

20,00

Channel Right-OS
0.016

.20.00 20.00
57.78
57.78

653.00
41.01
11. 30 .
1.41

6685:7
41.55



e,
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C &. E Loss (ft)

1437.35
1. 00
0.20
0.08

, WSP100HC.rep
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

0.83
9.36
1.13
0.43

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1857

INPUT
Description: Side
Station Elevation

Sta E1ev
76 1439.73

170 1444,,69

Weir
Data

Sta
100

num=
Elev

1437.33

6
Sta Eleir
116 1437.65

Sta Elev
127.36 1443.33

Sta Elev
145 1445.69

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
76 127.36 20 20 20 .1 .3

Left Levee Station= 76.8 E1evation= 1443.38

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/Us60 TI - 2 RS: 1837

CROSS SECTION OUTPUT Profile iPF 1

E.G. Elev (ft) 1441.18 Element Left OB. Channel Right DB
Vel Head (ft) 0.44 Wt. n-Va1. 0;016
W.S. E1ev (ft) 1440.73 Reach Len. (ft) 20.00 20.00 20.00
crit W.S. (ft) 1439.97 Flow Area (sqft) 113.50'
E.G. Slope (ft/ft) 0.001032 Area (sq ft) 113.50

.Q Total (cfs) 607.00 Flow (cfs) 607.00
Top Width (ft) 45.37 Top Width (ft) 45.37
Vel Total (ft/s) 5.35 Avg. Vel. (ft/s) 5.35
Max Ch1 Dpth (ft) 3.40 Hydr. Depth (ft) 2.50
Conv. Total (cfs) 18892.2 Conv. (cfs) 18892.2
Length Wtd. (ft) 20.00 Wetted Per. (ft) 47.30
Min Ch E1 (ft) 1437.33 Shear (lb/sq ft) 0.15
Alpha 1.00 Stream Power (lb/ft s) 0.83
-Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 1.09
C & E Loss (ft) 0.03 Cum SA (acres) 0.41

e Note: Hydraulic jump has occurred between this cross section and the .previous upstream section.

INPUT
Description: Side Weir
Station Elevation Data

Sta E1ev Sta
76 1439.71 100

170 1444.67

num='
E1ev

1437.31

6
Sta E1ev
116' 1437.63

Sta E1ev
127.36 1443.31

Sta E1ev
145 1445.67

Manningts n Values num= 3
Sta n Val Sta 'n Val Sta n Val

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 20 20 20

Left Levee Station= 76.8 E1evation= 1443.38

Coeff Contr" Expan.
.1 .3

CROSS SECTION OUTPUT

E.G. E1ev (ft)
Vel Head (ft)
W.S. E1ev (ft)
Crit W.S. (ft)
E.G .. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max' Ch1 Dpth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min Ch E1 (ft)
Alpha.
Frctn Loss (ft)
~ & E Loss (ft)

Profile iPF 1

1441.13
0.35

1440.78
1439.84

0.00080,2
556.00

45.49
4.78
3.47

19635.7
20.00

1437.31
l.00
0.01
0.02

Element
Wt.n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (IN ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA. (acres)

Left OB Channel Right DB
0.016

20.00 20.00 20.00.
116.36
116.36
556.00

45.49
4.78
2.56

19635.7
47.50

0.12
0.59
l.03
0:39

CROSS' SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1817 'e INPUT ,
Description: Side
Station Elevation

Sta E1ev

Weir
Data

Sta
num=

Elev
6
Sta E1ev Sta

Page ·9

Elev Sta E1ev



•
76 1439.69

170 1444.65

Manning's n Values
Sta n Val

76 ~ .04

100 1437.29

num=
Sta n Val

76 .016

WSP100HC.rep
116 1437.61 127.36 1443.29

3
Sta n Val

127.36 .04

145 1445.65

Bank Sta: Left Right
76 127.36

Left Levee, Station=

Lengths: Left Channel Right
20 20 20

76.8 Elevation= 1443.38

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT

E.G. Elev (ft!
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top width (ft)
Vel Total ,(ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
~lpha

Fretn Loss (ft)
C & E Loss (ft)

Profile #PF 1

1441. 09
0.27

1440.82
1439.70

0.000603
500.00

45.62
4.20
3.53

20366.0
20.00

1437.29
1.00
0.01
0.02

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
'Area (sq ft)
Flow (cfs)
Top l'1iqth (ft)
Avg. 'Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft>
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB Channel
0.016

20.00 20.00
119.13
119.13
500.00

45.62
4.20
2.61

20366.0
47.70

0.09
0.39
0.98
0.37

Right OB

20.00

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1797

Lengths: Left Channel Right
20 20 20

76.8 E1evation= 1443.38

Bank Sta: Left Right
76 127.36

Left Levee Station=

Weir
Data

Sta
100

6
Sta Elev
116 1437.59

Expan.
.3

Sta E1'ev
145 1445.63

Coeff Contr.
.1

Sta E1ev
127.36 1443.27

n Val
.04

3
Sta

127.36

num=
E1ev

1437.27

, num=
Sta n Val

76 .016

Manning's n Values
Sta n Val

76 .04

INPUT
Description: Side
Station Elevation

Sta E1ev'
76 1439.67

.170 1444.63

•
CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
Vel Head (ft)
W.S. E1ev (ft)
Crit W.S.(ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Ch1 Dpth ,(ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha'
Frctn Loss (ft)
c- & E Loss (ft)

1441.06
'it. 20

1440.86
1439.54

0.000434
439.00

45.73
3.61
3.59

21069.1
20.00

1437.27
1. 00
0.01
0.02

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft) ,
Cum·SA (acres)

Left OB

20.00

Channel Right OB
0.016
20.00 20.00

121. 77
121. 77
439.00

45.73
3.61
2.66

21069,1
47'.89

0.07
0.25
0.92
0.35

CROSS ,SECTION RIVER: Southern Ave Sy~

'REACH: 202L/US60 TI - 2 RS: 1777

INPUT
Description: Side Weir
Station Elevation Data num=

Sta Elev Sta Elev
76 1439.65 100 1437.25

170 1444.61

6
Sta Elev Sta Elev
116 1437.57 127.36 1443.25

Sta Elev
145 1445.61

Profile #PF 1

Bank Sta: Left Right
76 127 .~6

Left Levee ' Station=

Lengths: Left Channel 'Right
15 15 15

76.8 Elevation= 1443.38•
Manning's n'Va1ues

Sta n Val
76' .04

CROSS SECTION OUTPUT

num=
Sta n Val

76 .016

3
Sta n Val

127.36.. .04

Coeff Contr.
.1

Expan .
. 3

E,G. Elev (ft)
Vel Head (ft)

1441.03
0.14

Element,
Wt. n-Va1.

Left OB Channel Right OB
0.016
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WSP100HC.rep
W.S: Elev (ft) 1440.89 Reach Len. (ft) 15.00 15.00 15.00
Crit W.S, (ft) 1439.34 Flow Area (sq ft) 124.26• E.G. Slope (ft/ft) 0.000296 Area (sq ft) 124.26
Q Total (cfs)' 374.00 Flow (cfs) 374.00
Top Width (ft) 45.84 Top Width (ft) 45.84
Vel Total (ft/s) 3.01 Avg. Vel. (ft/s) 3.01
Max Chl Dpth (ft) 3.64 Hydr. Depth (ft) 2.71
Conv. Total (cfs) 21736.5 Conv. (cfs) 21736.5
Length Wtd. (ft) 15.00 Wetted Per. (ft) 48.06
Min Ch El (ft) 1437.25 Shear (lb/sq ft) 0.05
Alpha 1.00 Stream 'Power (lb/ft s) 0.14
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.87
C & E Loss (ft) 0.01 Cum SA (acres) 0.33

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1762

INPUT
Description: Side Weir
Station Elevation Data num= 6

Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev
76 1439.63 100 1437.23 116 1437.55 127.36 1443.23 145 1445.59

170 1444.59

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
76 127.36 18 18 18 .1 .3

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile iPF 1

E.G. Elev (ft) 1441. 02 Element Left'OB Channel: Right DB
Vel Head (ft) 0.10 Wt. n-Val. 0.016
W.S.Elev (ft) 1440.92 Reach Len. (ft) 18.00 18.00 18.00
Crit W.S. (ft) 1439.16 Flow Area (sq ft) 126.29
E.-G. Slope (ft/ft) 0.000209 Area (sq ft) 126.29
Q Total (cfs) 322.00 Flow (cfs) 322.00

, Top Width (ft) 45.93 Top Width (ft) 45.93
Vel Total (ft/s) 2.55 Avg. Vel. (ft/s) 2.55• Max Chl Dpth (ft) 3.68 Hydr. Depth (ft) 2.75
Conv. Total (cfs) 22289.4 Conv. (cfs) 22289.4
Length Wtd. (ft) 18.00 Wetted Per. (ft) 48.21
Min Ch El (ft) 1437.23 Shear (lb/sq ft) 0.03
Alpha 1.00 Stream Power (lb/ft s) 0.09
Frctn Loss (ft) 0.00 Cum Volume, (acre-ft) 0.82
C & E Loss (ft) 0.01 . Cum SA (acres) 0.31

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1744

INPUT
Description: Side Weir
Station Elevation Data nurn= 6

Sta Elev Sta Elev Sta E1ev Sta Elev SlIa' Elev
76 1439.61 100 1437.21 116 1437.53 127.36 1443.21 1.45 1445.57

170 1444.57

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
76 127.36 38 38 38 .1 .3

Left Levee Station= 76.8 Elevation= 1443.38

CROSS SECTION OUTPUT Profile iPF 1

E.G. Elev (ft) 1441.00 Element Left OB Channel Right DB
Vel Head (ft) 0.06 Wt. n-Val. 0.016
W.S. Elev, (ft) 1440,.94 Reach Len, (ft) 38.00 38.00 38.00
Crit W.S. (ft) 1438.93 Flow Area (sq ft) 128.34.
E.G. Slope (ft/ft) 0.000126 Area (sq ft) .128.34
Q Total (cfs) 256.00 Flow (cfs) 256.00
Top Width (ft) 46.02 Top Width (ft) 46.02
Vel Total (ft/s) 1. 99 Avg. Vel. (ft/s) 1.99
Max Ch1 Dpth (ft) 3.73 Hydr. Depth (ft) 2.79
Conv. Total Icfs) 22848.1 Conv. (cfs) 22848.J.
Length Wtd. (ft) 38.00 Wetted Per. (ft) 48.35
Min Ch El (ft) 1437.21

,
Shear (lb/sq ft) 0.02• Alpha 1. 00 Stream Power (lb/ft s) 0.04

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.77
C & E Loss (ft) 0.00 Cum SA (acres) 0.29
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•
WSP100HC.rep

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0."1 or· greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1706

-INPUT
Description: Begin Side Weir
Station Elevation Data num=

Sta Elev Sta Elev
76 1443.41 88 1443.17

145 1445.53 170 1444.53

7
Sta Elev
100 1437.17

Sta Elev Sta Elev
116 1437.49 127.36 1443.17

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 6 6 6

Left Levee Station= 76.8 Elevation= 1443.38

Coeff Contr.
.1

EXpan.
.3

CROSS SECTION OUTPUT Profile #PF 1

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1700

INPUT
Description: End Transistion.
Station Elevation Data num=

Sta' Elev Sta Elev
68 1441.41 J6 1443.41

127:36 1443.17 145 1445;53

Element
Wt. n-Va1.
Reach Len. (·ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv.- (",fs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum 'volume (acre-ft)
Cum .SA (acres)

•

E.G. E1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
erit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)

.Alpha ,
Frctn Loss (ft).
C & E Loss (ft)

1440.99
0.11

1440.89
1438.97

0.000222
214.00
30.22
2.60
3.72

14353.5
6.00

1437.17
1. 00
0.00
0.00

8
Sta E1ev

88 1443.17
170 1444.53

Sta E1ev
100 1437.17

Left OB Channel
0.016

6.00 6.00
82.22
82.22

214.00
.30.22

2.60
2.72

14353.5
31. 90

0.04
0:09
0.68
0.26

Sta Elev
116 1437.49

Right OB

6.00

Mannin.g's n Values num= 3
Sta n Val Sta n Val Sta n Val

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan:
88 127.36 30.3 30.3 30.3 .1 .3

Left Levee Station= 88 E1evation= 1443.17

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile #PF 1

1440.99
0.11

1440.88
1438.98

0.000223'
214.00
30.22

2.60
3.71

14340.8
30.30

1437.17
1.00
0.01
0.01

Element
Wt: n-VaL
Reach Len. (ft)
Flow Area (sq ft)
Arl'a (sq-ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs).
Wetted Per.Ht)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB Channel
0.016'

30.30 30.30
82.17
82.17

214.00
30.22
2.60
2.72

14340.8
31. 90

0.04
0.09
0.67
0.25

Right OB

30.30

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

Elev
1442.14

1444.5•
CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1670

INPUT
Description: PT of Curve, Begin Transistion

.Station Elevation Data num= 8
Sta Elev Sta Elev Sta

66 1439.31 78 1442.38 90
'119.6 1442.14 145 1445.5 170

Sta Elev
100 1437.14

Page 12

Sta Elev
110 1437.34



•
WSP100HC.rep

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

66 .04 90 .016 119.6 .04

Bank Sta: Left ,Right Lengths: Left Channel Right Coeff Contr. Expan.
90 119.6 124 129.8 145 .1 .3

Left Levee Station= 90 Elevation= 1442.14

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.97 Element, Left OB Channel Right OB
Vel Head (ft) 0.20 Wt. n-Val. 0.016
W.S. E1ev (ft) 1440.78 Reach Len. (ft) 124.00 129.80 145.00
Crit w.oS. Cft) 1439.33 Flow Area (sg ft) 60.38
E.G. Slope (ft/ft) 0.000469 Area (sg ft) 60.38
Q Total (cfs) 214.00 Flow (ets) 214.00
Top width (ft) 24.14 Top wiath (ft) 24.14
Vel Total (ft/s) 3.54 Avg. Vel. (ft/s) 3.54
Max Ch1 Dpth (ft) 3.64 Hydr. Depth (ft) 2.50
Cony. Total (cfs) 9880.3 Cony. (cfs) 9880.3
Length Wtd. (ft) 129.80 Wetted Per. (ft) 25.81
Min Ch EI (ft) 1437.14 Shear (lb/sq ft) 0.07
Alpha 1. 00 Stream Power (lb/ft s) 0.24
Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 0.62
C & E Loss (ft) 0.00 Cum SA (acres) 0.24

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1540

INPUT
Description: PC of Curve
Station Elevation Data num= 7

Sta Elev Sta Eley Sta E1ev
70 1440.03 78 1442.03 90 1442.01

119.6 1442.01 168 1442.15

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

70 .04 90 .016 119.6 .04

Sta Elev
100 1437.01

Sta E1ev
110 1437.21

Bank Sta: Left
90

Left Levee

Right
11'9.6

Station= r

Lengths: Left Channel Right
106.9 106.9 106.9

90 Elevation= 1442.01

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Ch1 Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min- Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Profile #PF 1

1440.91
0.18

1440.73
1439.20

0.000429
214.00

24.47
,3.43
3.72

10331.0
106.90

1437.01
1.00
0.04
0.00

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sg ft)
Area (sg ft)
Flow (cfs)
Top width (ft)
Avg. Vel. (ft/s)

,Hydr. Depth (ft.)
Cony. (cfs)
Wetted Per. (ft)
Shear: (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
cum SA (acres)

Left OB Channel
0.016

106.90 106.90
62.37
62.37

214.00
24.47

3.43
2.55

10331. 0
26.18

0.06
0.22
0.44
0.16

Right OB

106.90

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1433

INPUT
Description: PT of Curve
Station Elevation Data num= 7

Sta E1ev Sta E1ev Sta Elev Sta Elev Sta Elev
70 1440.29 78 1442.14 90 1441.9 100 1436.9 110 1437.1

119.6 1441.9 168 1441.92

Manning's n Values nUII1= 3
Sta n Val Sta n Val Sta n Val

70 .04 90 .016 119.6 .04

•.CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

Lengths: Left Channel
88 72.8

90 E1evation=

•
Bank Sta: Left

90
Left Levee

Right
119.6

Station=

Profile #PF 1

1440.86
0.17

1440.69
1439.08

Right
45

1441.9

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq oft)

Page 13

Coeff Contr.
. 1

Left OB

88.00

Expan .
.3

Channel
0.016

~ 72.80
64.16

Right OB

45.00



•
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd: (ft)'
Min Ch El· (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

0.000397
214.00
24.76
3.34
3.79

10742.1
72.80

1436.90
1. 00
0.02
0.00

WSP100HC.rep
Area (sg ft)
Flow (cfs)
Top Width (ft)
Avg. Vel

o
' (ft/s)

Hydr. Depth (ft)
Conv. (cfs) .
Wetted Per. (ft)
Shear (lb/sg ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

64.16
214.00

24.76
3.34
2.59

10742.1 .
26.51
0.06
0.20
0.28
0.10

CROSS SECTION RIVER: Southern. Ave Sys
REACH: 202L/US60 TI - 2 RS: 1360

INPUT
Description: End
Station Elevation

Sta Elev
601442.02

132 1442.06

of Transition
Data num=

Sta Elev
90 1441.82

6
Sta E1ev
100 1436.83

Sta Elev
110' 1437.03

Sta E1ev
119.6 1441. 82

Ma~ing's n Values
Sta n Val

60 .04

num=
Sta n Val

90 .013

3
Sta n Val

119.6 .04

Bank Sta: teft
90

Right
119.6

Lengths: Left Channel
45.3 45.3

Right
45.3

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

•

E.G. E1ev (ft)
Vel Head (ft)
W.S. jnev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q TotaL (cfs)
Top Width (ft)
Ve1'l'otal (ft/s)
Max Ch1 Dpth (ft)
Conv. Total (cfs)
LengthWtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft~

C & E Loss (ft)

1440.84
0.17

1440.67

0.000248
214.00
24.99

3.27
3.84

13585.0
45.30

1436.83
1.00
0.02
0.05

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sg ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream· Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB Channel
0.013

45.30 45.30'
65.46
65.46

214.00
24.99
3.27
2.62

13585.0
26.76

0.04
0.12
0.17
0.06

Right OB

45.30

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

CROSS SECTION' RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1315

INPUT
Description: Culvert Upstream Section
Station Elevation Data num= 8

Sta E1ev Sta E1ev Sta
o 1441.3 95 1441.57 99.9

110.1 1441.78 115 1441.6 230.001

E1ev
1441.78

1442

Sta Elev
100 1436.78

Sta E1ev
110 1436.78

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

0 .04 99.9 ;013 110.1 .04

Bank Sta: Left Right Lengths, Left Channel Right Coeff Contr. Expan.
99.9 110.1 78 78 78 .1 .3

Left Levee Station= 95 E1evation= 1441. 57

CROSS SECTION OUTPUT Profile #PF 1

•

E.G. E1ev (ft)
Vel Head (ft)
W.S. E1ev (ft)
Cdt W.S, (ft)
E~G. Slope (ft/ft)
QTotal(cfs)
Top Width (ft)
Vel Total (ft/s)
Max Ch1 Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)

-C & E Loss (ft)

1440.77
0.62

1440.15
1439.19

0.001187
214.00
10.13

6.31
3.37.

6212.7
78.00

1436.78
1. 00

Element
Wt. n-Val.'
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

. Shear (lb/sg ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Page· 14

Left OB

78.00

Channel·
0.013
78.00
33.94
33.94

-214.00
10.13

6.31
3.35

6212.7
16.74

0.15
0.95
0.12
0.04

Right OB

78.00



WSPlOOHc.rep

Sta Hi Cord Lo Cord
50 1441.5

230 1442

•
CULVERT RIVER: Southern Ave Sys

'REACH: 202L/US60 TI - 2 RS: 1270

INPUT
Description: Hawes Road Crossing
Distance from Upstream XS 12
Deck/Roadway Width 46
Weir Coefficient 2.6
Bridge Deck/Roadway Skew 45
Upstream Deck/Roadway Coordinates

num= 5
Sta Hi Cord Lo Cord

o 1441. 3
160 1441. 8

Sta Hi Cord'Lo Cord
105 1442

Upstream Bridge Cross Section Data
Station Elevation Data num= 8

Sta Elev Sta Elev Sta
o 1441.3 95 1441.57 99.9

110.1 1441.78 115 1441.6 230.001

inev
1441.78

1442

Sta Elev
100 1436.78

Sta E1ev
110 1436.78

Manning's n Values
Sta n Val

o ,04

num=
Sta n Val'

99.9 .013

3
Sta

110.1
n Val

.04

Bank Sta: Left
99.9

Left Levee

Right
110.1

Station:

Coeff. Contr. Expan .
. 1 .3

95 Elevation= 1441.57

Sta Hi Cord Lo Cord
105 1442

Sta Hi Cord Lo Cord
50 1441.5

230 1442

CoordinatesDeck/Roadway
5

Hi Cord Lo Cord
1441.3 '
1441.7

Downstream
num=

Sta
o

160

Downstream Bridge Cross Section Data
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev
0 1441.3 95 1441.5 99.9 1441.71 100 1436.71

110.1 1441. 71 115 1441.6 230.001 1442

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

0 .04 99.9 .015 110.1 .04

Sta Elev
110 1436.71

Bank St,a: Left
99.9

Left Levee

Right
110.1

Station=

Coeff Contr. Expan.
.1 .3

95 Elevation= 1441.5

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable suqmergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height 'used in design
Weir crest shape

,50 horiz. to 1.0 vertical
50 horiz. to 1.0 vertical

.95
1441.5

Broad Crested

Number of Culverts 1

Exit Loss Coef
.1

top edge bevel
deg.; inlet top edge bevel=0.083D

Entrance Loss Coef
.2

105

Upstream

Culvert Name .Shape Rise Span
Culvert #1 Box 4 10
FHWA Chart # 9 - flared wingwalls and Inlet
FHWA Scale # 2 - Wingwa1l flared 18 to 33.7
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length 'n Value

o 78 .013
Elevation 1436.78
Centerline Station = 105

'Downstream Elevation = 1436.71
Centerline Station

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1237

INPUT
Description: Culvert Downstream Section
Station Elevation Data num= 8

'Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev
0 1441.3 95 1441.5 99.9 1441.71 100 1436.71 110 1436.71

110.1 1441. 71 115 1441.6230.001 1442

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

0 .04 99.9 .015 110.1 .04• Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
99.9 110.1 67.3 67.3 67.3 .1 .3

Left Levee Station= 95 Elevation= 1441. 5
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WSP100HC.rep
CROSS SECTION OUTPUT Profile #PF 1

• E.G. Elev (ft) 1440.50 Element Left OB Channel Right OB
Vel Head (ft) 0.77 Wt. n-VaL 0;015
W.S. Elev (ft) 1439.73 Reach Len. (ft) 67.30 ,67.30 67.30
Crit W.S. (ft) 1439.13 Flow Area (sq ft) 30.34
E.G. Slope (ft/ft) 0.002165 Area (sq ft) 30.34
Q Total (cfs) 214.00' Flow (cfs) 214.00
Top Width (ft) 10.12 Top Width (ft) 10.12
Vel Total (ft/s) 7.05 Avg. Vel. (ft/s) 7.05
Max Ch1 Dpth (ft) 3.02 Hydr. Depth (ft) 3.00
Cony. Total (cfs) 4598.9 Conv. (cfs), 4598.9
Length Wtd. (ft) 67.30 Wetted Per. (ft) 16.03
Min Ch E1 (ft) 1436.71 Shear (lb/sq ft) 0.26
Alpha 1.00 Stream Power (lb/ft s) 1. 80
Frctn Loss (ft) 0.15 Cum Volume (acre-ft) 0.06
C & E Loss (ft) 0.01 Cum SA (acres) 0.02

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

11
Sta Elev,

8 1440.37
100 1436.21

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel. Reconstruction
Station Elevation Data' num=

Sta Elev Sta E1ev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441.37

Sta Elev
38 1441.19

110 1436.21

Sta Elev
72 1440.74

119 1441.14

•

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
91 119 20 20 20 .1 .3

Left Levee Station= - 91 E1evation= 1441.14

CROSS 'SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.33 Element Left OB Channel Right OB
Vel Head (ft) 0~90 Wt. n-Val. 0.016
W.S. E1ev (ft) 1439.43 Reach Len. (ft) 0.00 0.00 0.00
Cri't W.S. (ft) 1439.19 Fl9w Area (sq, ft) 51.11
E.G. Slope (ft/ft) 0.002370· Area (sq ft) 51.11
Q Total (cfs) 389.00 Flow (cfs) 389.00
Top Width (ft) 21.75 Top Width (ft) 21.75
Vel Total (ft/s) 7.61 Avg. Vel. (ft/s) 7.61
Max Ch1 Dpth (ft) 3.22 Hydr. Depth (ft) 2.35
Conv. Total (cfs) 7990.5 Conv. (cfs) 7990.5
Length Wtd. (ft) 0.00 Wetted Per. (ft) 23.40
Min Ch El (ft) 1436.21 Shear (lb/sq ft) 0.32
Alpha 1.00 Streain Power (lb/ft s) 2.46
Frctn Loss (ft) 0.00 Cum Volume (acre-ft)
C& E Loss (ft) 0.00 Cum SA (acres)

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data num=

Sta Elev Sta E1ev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441.37

11
Sta

8
100

E1ev
1440.37
1436.21

Sta Elev
38 1441.19

110 1436.21

Sta E1ev
72 1440.74

119 1441..14

Manning's n Values
Sta n Val

-9 ' .04

num=
Sta n Val

91 .016

3
Sta n Val
119 .04

Bank Sta: Left Right
91 119

Left Levee Station=

Lengths: Left Channel Right
20 20 20

91 Elevation= 1441.14

Coeff Contr.
.1

Expan.
.3

•
CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q TOtal (cfs)
Top Width (ft)
Vel Total' (ft/s)

,Profile #PF 1

1440.33
0.90

1439.43
1439.19

0.002370
389.00

21. 75
7.61

Element
Wt. 'n-Val.
Reach Len; (ft)
Flow Area' (sq ft)
Area(sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
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.Left DB

0.00

Channel
0.016
0.00

51.11
51.1,1

389.00
21.75

7.61

Right OB

0.00



•
Max ChI Dpth (ft)
,Conv. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

3.22
7990.5

0.00
1436.,21

1. 00
0.00
0.00

WSP100HC.rep
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power, (lb/ft s)
Cum Volume c (acre-ft)
Cum SA (acres)

2.35
7990.5

23.40
0.32
2.46

CROSS SECTION RIVER: South Hawes ,Chan
REACH: 202L/US60 TI - 2 RS: 1150

INPUT
Description: Starting Channel Reconstruction
Station Elevation Data num= ~ 11

Sta Elev Sta Elev Sta Elev
-9 1442 -4 1440.3 8 1440.33
77 1441.15 91 1441.1 100 1436.06

128 1441.33

Sta Elev
38 1441.15

110 1436.18

Sta E1ev
'72 1440.7
119 1441.1

Manning'S n Values
Sta n Val

::-9 .04

num=
Sta n Val

91 .016

3
Sta n Val
119 .04

Bank Sta: Left Right
91 119

Left Levee Station=

Lengths: Left Channel
150 150

91 E1evation=

Right
150

1441.1

Coeff Contr.
.1

Expan.
.3

Profile jiPF 1

•

CROSS SECTIO~,OUTPUT

E.G. E1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1440.27
0;85

1439.41
1439.11

0.002187
389.00

21. 90
7.40
3.35

8319.1
150.00

1436.06
1. 00
0.33
0.00

Element
!lit.' n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. 'Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. ' (ft)
Shear (lb/sq ft)
Stream' Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB

150.00

Channel
0.016

150.00
52.55
52.55

389.00
21. 90
7.40
2.40

8319.1
23.61

0.30
2.25

,0.18
0.08

Right OB

150.00

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/Us60 TI - 2 RS: 1000

INPUT
Description: Starting Downstream Channel
Station Elevation Data num=' 11

Sta Elev Sta Elev Sta
-9 1441.1 -4 1439.7 8
77 1440.82 91 1440.77 100

128 1441

Section

Elev
1440

1435.73

Sta Elev
38 1440.'82

110 1435.85

Sta Elev
72 1440.2

119 1440.77

Manning's n Values
Sta n val'

-9 .04

num=
Sta n val

91 .016

3
Sta n val
119 .04

Bank Sta: Left Right
91 119

Left Levee Station=

Lengths: Left Channel Right
000

91 Elevation= 1440.77

Coeff Contr.
.1

Expan.
.3

•

CROSS SECTION OUTPUT Profile jiPF 1

E.G. Elev (ft) 1439.93 Element -Left OB Channel' Right OB
Vel Head (ft) 0.86 Wt. n-Val. 0.016
W.S. Elev (ft) 1439.08 Reach Len. (ft)
Crit W.S. (ft) 1438.77 Flow Area (sq ft) 52.42
E.G. Slope (ft/ft) 0.002201 Area (sq ft) 52.42
Q Total (cfs) 389.00 Flow (cfs) 389.00
Top Width (ft) 21.88 Top Width (ft) 21.88
Vel Total" (ft/s) 7.42 Avg. Vel.' (ft/s) 7.42
Max ChI Dpth (ft) 3.35 Hydr. Depth (ft) 2.40
Conv. Total (cfs) 8290.8 Conv. (cfs) 8290.8
Length Wtd. (ft) Wetted Per. (ft) 23.58
Min Ch El (ft) 1435.73 Shear (lb/sq ft) 0.31
Alpha 1. 00 Stream Power (lb/ft s) 2.27
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

SUMMARY OF MANNING'S N VALUES
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SUMMARY OF REACH LENGTHS

River: Hawes Rd Channel

Reach River Sta. Left Channel Right

202L/US60 TI - 2 1540 170 170 170
202L/US60 TI - 2 1370 200 200 200
202L/US60 TI - 2 1170 20 20 20

River: Southern Ave Sys

Reach River Sta. Left Channel Right

202L/US60 TI - 2 3490 125 125 125
202L/US60 TI - 2 3365 983.8 983.8 983.8
202L/US60' TI - 2 3000 Culvert
202L/US60 TI - 2 2381 120.3 120.3 120.3
202L/US60 TI - 2 2261 60 60 60
202L/US60 TI - 2 2201 101 101 101
202L/US60 TI - 2 2100 153 153 . 153
202L/US60 TI - 2 1947 38 38 38
202L/US60 TI - 2 1909 12 12 12
202L/US60 TI - 2 1897 20 20 20
202L/US60 TI - 2 1877 20 20 20

.202L/US60 TI - 2 1857 20 20 20
202L/US60 TI - 2 .1837 20 20 20
202L/US60 TI - 2 1817 20 20 20
202L/US60 TI - 2 .1797 20 20 20• 202L/US60 TI - 2 1777 15 15 15
202L/US60 TI - 2 1762 18 18 18
202L/US60 TI - 2 1744 38 3S 38
202L/US60 TI - 2 1706 6 6 6
202L/US60 TI - 2 1700 30.3 30.3 30.3
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WSP100HC.rep
202L/US60 TI - 2 1670 124 129.8 145
202L/US60 TI - 2 1540 106.9 106.9 106.9• 202L/US60 TI - 2 1433 88 72.8 45
202L/US60 TI - 2 1360 45.3 45.3 45.3
202L/US60 TI - 2 1315 78 78 78
202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 67.3 67.3 67.3
202L/US60 TI - 2 1170 20 20 20

River: South Hawes Chan

Reach River Sta. Left Channel Right

202L/US60 TI - 2 1170 20 20 20
202L/US60 TI - 2 1150 150 150 150
202L/US60 TI - 2 1000 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Hawes Rd Channel

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 1540 .1 .3
202L/US60 TI - 2 1370 .1 .3
202L/us60 TI - 2 1170 .1 .3

River: Southern Ave Sys

Reach River Sta. Contr. EXpan.

202L/US60 TI - 2 3490 .1 .3
202L/US60 TI - 2 3365 .1 .3
202L!US60 TI 2 3000 Culvert
202L/US60 TI - 2 2381 .1 .3
202L/US60 TI - 2 ' 2261 .1 .3
202L/US60 TI - 2 2201 .1 .3
202L/US60 TI - 2 2100 .1 .3• 202L/US60 TI - 2 1947 .1 .3
202L/US60 TI - 2 1909 .1 .3
202L/US60 TI - 2 1897 .1 .3
202L/US60 T,I - 2 1877 .1 .3
202L/US60 TI - 2 1857 .1 .3
202L/US60 TI 2 1837 .1 .3

'202L/US60 TI - 2 1817 .1 .3
202L/us60 TI - 2 1797 .1 .3
202L/US60 TI - 2 1777 .1 .3
202L/US60 TI - 2 1762 .1 .3
202L/US60 TI -'2 1744 .1 .3
202L/US60 TI - 2 1706 .1 .3
202L/US60 TI - 2 1700 .1 .3
202L/US60 TI - 2 '1670 .1 .3
202L/US60 TI - 2 1540 .1 .3
202L/US60 TI - 2 1433 .1 .3
202L/US60 TI - 2 1360 .1 .3
202L/US60 TI '- 2 1315 .1 .3
202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 .1 .3
202L/US60 TI - 2 1170 .1 .3

River: South Hawes Chan

Reach 'River Sta. Contr. Expan.

202L/US60 TI - 2 1170 .1 .3
202L/US60 TI - 2 1150 .1 .3
202L/US60 TI - 2 1000 .1 .3
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•
HEC-RAS Plan' RMSAweir

• •
River Reach RiverSla Profile Q Tolal MlnChEI W.S. Elev CriIW.S. E.G. Elev E.G. Slope VelChnl Flow Area Top Width Froude # Chi

(cfs) (It) (It) (It) (It) (ftIIl) (ftIs) (sqlt) (It)

South Hawes Chan ' 202UUS60 TI - 2 ' 1170 PF 1 97.00 1436.64 1436.16 1436.54 0.002116 4.61 20.17 16.17 0.76

South Hawes Chan 202UUS60 TI - 2 1170 PF2 136.76 1436.64 1436.51 1436.95 0.002110 5.33 25.65 17.47 0.76

South Hawes Chan 202UUS60 TI - 2 1170 PF3 151.79 1436.64 1436.62 1439.09 0.002112 5.50 27.56 17.91 0.76

South Hawes Chan 202UUS60 TI - 2 1170 PF4 175.73 1436.64 1436.76 1439.29 0.002125 5.76 30.51 16.55 0.79

South Hawes Chan 202UUS60 TI - 2 1170 PF5 271.11 1436.64 1439.34 1440.00 0.002130 6.53 41.50 20.76 0.61

South Hawes Chan 202UUS60 TI - 2 1170 PF6 323.73 1436.64 1439.60 1440.33 0.002127 6.66 47.17 21.65 0.62

South Hawes Chan 202UUS60 TI • 2 1170 PF 7 230.65 1436.64 1439.12 1436.62 1439.72 0.002126 6.23 37.03 19.90 0.81

South Hawes Chan 202UUS60 TI - 2 1150 PF 1 97.00 1436.60 1436.13 1437.90 1436.49 0.002196 4.67 19.91 16.10 0.77

South Hawes Chan 202UUS60 TI • 2 1150 PF2 136.76 1436.60 1436.45 1436.20 1436.90 0.002162 5.40 25.35 17.40 0.79

South Hawes Chan 202UUS60 TI - 2 1150 PF3 151.79 1436.60 1436.56 1438.30 1439.04 0.002162 5.57 27.27 17.64 0.79

South Hawes Chan 202UUS60 TI ·2 1150 PF4 175.73 1436.60 1436.72 1439.25 0.002197 5.63 30.16 18.47 0.60

South Hawes Chan 202UUS60 T1 • 2 1150 PF5 271.11 1436.60 1439.27 1436.99 1439.95 0.002199 6.61 41.03 20.69 0.63

South Hawes Chan 202UUS60 TI - 2 1150 PF6 323.73 1436.60 1439.54 1440.29 0.002193 6.94 46.64 21.75 0.84

South Hawes Chan 202UUS60 TI - 2 1150 PF7 230.85 1436.60 1439.06 1439.67 0.002195 6.31 36.61 19.82 0.62

South Hawes Chan 202UUS60 TI - 2 1000 PF 1 97.00 1436.27 1437.79 1437.57 1438.16 0.002204 4.86 19.89 16.10 0.77

South Hawes Chan 202UUS60 TI - 2 1000 PF 2 136.78 1436.27 1438.12 1437.87 1438.57 0.002202 5.41 25.27 17.38 0.79

South Hawes Chan 202UUS60 TI - 2 1000 PF3 151.79 1436.27 1436.23 1437.97 1436.71 0.002201 5.58 27.19 17.82 0.60

South Hawes Chan 2021Jt.JS60 TI ·2 " 1000 PF4 175.73 1436.27 1438.39 1436.13 1438.92 0.002201 5.63 30.14 18.47 0.60

South Hawes Chan 202UUS60 T1 • 2 1000 PF5 271.11 1436.27 1438.94 1436.66 1439.62 0.002203 6.61 41.00 20.69 0.83

South Hawes Chan 202UUS60 TI • 2 1000 . PF6 323.73 1436.27 1439.21 1438.92 1439.96 0.002202 6.95 46.58 21.74 0.84
South Hawes Chan 202UUS60 TI - 2 1000 PF 7 230.65 1436.27 1436.72 1438.45 1439.34 0.002200 6.31 36.57 19.61 0.82,. .,
Southern Ave Sys 202UUS60 TI • 2 3490 PF 1 96.00 1444.50 1446.35 1445.03 1446.35 0.000018 0.29 326.18 256.03 0.05
Southern Ave Sys 202UUS60 TI - 2 3490 PF 2 165.00 1444.50 1447.63 1445.19 1447.63 0.000007 0.28 660.34 266.39 0.03

Southern Ave Sys" 202UUS60 TI • 2 3490 PF 3 > 248.00 1444.50 1448.41 1445.26 1446.41 0.000005 0.26 871.10 272.71 0.03
Southern Ave Sys 202UUS60 TI - 2 3490 PF 4 324.00 1444.50 1449.27 1445.37 1449.27 0.000004 0.29 1106.48 279.67 0.03
Southern Ave Sys 202UUS60 T1 - 2 3490 PF 5 480.00 1444.50 1450.84 1445.52 1450.85 0.000003 0.31 1559.73 292.43 0.02
Southern Ave Sys 202UUS60 TI - 2 3490 PF6 644.00 1444.50 1452.48 1445.64 1452.48 0.000002 0.31 2046.68 305.66 0.02
Southern Ave Sys 202UUS60 TI • 2 3490 PF 7 712.00 1444.50 1453.27 1445.68 1453.27 0.000002 0.31 2293.30 312.07 0.02

Southern Ave Sys 202UUS60 TI- 2 3365 PF 1 96.00 1444.00 1445.91 1445.41 1446.30 0.001655 5.01 19.16 10.05 0.64
Southern Ave Sys 202UUS60 TI - 2 3365 PF2. 185.00 1444.00 1446.96 1446.19 1447.56 0.001711 6.22 29.76 10.06 0.64
Southern Ave Svs 202UUS60 Ti:: 2 3365 PF3 c. 248.00 1444.00 1447.61 1446.66 1448.33 0.001768 6.64 36.24 10.10 0.64
Southern Ave Sys 202UUS60 TI· 2 3365 PF4 324.00 1444.00 1446.31 1447.18 1449.18 0.001840 7.47 43.39 10.12 0.64
Southern Ave Sys 202UUS60 TI· 2 3365 PF5 480.00 1444.00 1449.62 1446.13 1450.73 0.001985 8.48 56.58 10.15 0.63
Southern Ave Svs 202UUS60 TI -2 3365 PF6 644.00 1444,00 1451.10 1449.03 1452.35 0.001932 8.98 71.71 10.19 0.60
Southern Ave Sys 202UUS6li TI - :2 3365 ' PF7 712.00 1444.00 1451.95 1449.37 1453.15 0.001646 8.83 84.47 23.75 0.55

Southern Ave Sys 202UUS60 T1 • 2 3000 , Culvert
",e' '1>, .. "

Southern Ave Sys 202UUS60 TI ~ 2 2381 PF1 96.00 1437.85 1438.99 1439.27 1440.09 0.006031 8.44 11.36 10.03 0.64
Southern Ave Sys 202UUS60 TI , 2 2381 PF2 185.00 1437.85 1439.59 1440.04 1441.34 0.006165 10.62 17.42 10.04 0.64
Southern Ave Sys 202UUS60 TI- 2 2381 PF3 246.00 1437.65 1439.97 1440.52 1442,09 0.006153 11.68 21.24 10.05 0.64
Southern Ave SYs 202UUS60 TI - 2 2361 PF4 324.00 1437.85 1440.40 1441.04 1442.90 0.006142 12.69 25.53 10.06 0.64
Southern Ave Sys 202UUS60 TI - 2 2381 PF5 460.00 1437.85 1441.20 1441.99 1444.36 0.006147 14.26 33.66 10.07 0.63 I

.. -J



• • •
E.G.

It ~z

1438.10 0.84

1438.51 0.85

1438.65 0.85
1438.87 0.86
1439.67 0.87

1439.96 0.87
1439.19 0.86

97.00 1436.06 1437.66 1437.43 1438.04 0.002200 4.93 19.68 15.56 0.77
136.41 1436.06 1437.98 1437.73 1438.45 0.002200 5.47 24.93 16.74 0.79

151.36 1436.06 1438.10 1437.84 1438.59 0.002200 5.65 26.80 17.14 0.80

175.73 1436.06 1438.27 1438.01 1438.81 0.002200 5.90 29.76 17.75 0.80

282.00 1436.06 1438.90 1438.61 1439.61 0.002187 6.76 41.71 20.04 0.83
326.25 1436.06 1439.12 1438.82 1439.89 0.002186 7.05 46.31 20.85 0.83

215.16 1436.06 1438.52 1438.25 1439.13 0.002200 6.27 34.33 18.66 0.81

97.00 1435.73 1437.33 1437.10 1437.71 0.002200 4.93 19.68 15.56 0.77

136.41 1435.73 1437.65 1437.40 1438.12 0.002203 5.48 24.91 16.73 0.79

151.36 1435.73 1437.77 1437.51 1438.26 0.002202 5.65 26.80 17.14 0.80

175.73 1435.73 1437.93 1437.67 1438.48 0.002201 5.91 29.76 17.75 0.80
282.00 1435.73 1438.56 1438.27 1439.28 0.002200 6.78 41.62 20.02 0.83
326.25 1435.73 1438.79 1438.50 1439.56 0.002203 7.07 46.18 20.83 0.84
215.16 1435.73 1438.19 1437.91 1438.80 0.002201 6.27 34.33 18.66 0.81

96.00 1444.50 1446.35 1446.35 0.000018 0.29 326.18 256.03 0.05

185.00 1444.50 1447.63 1447.63 0.000007 0.28 660.34 266.39 0.03

248.00 1444.50 1448.41 1448.41 0.000005 0.28 871.13 272.71 0.03
324.00 1444.50 1449.27 1449.27 0.000004 0.29 1108.51 279.67 0.03
480.00 1444.50 1450.84 1450.85 0.000003 0.31 '1559.73 292.43 0.02
644.00 1444.50 1452.48 1452.48 0.000002 0.31 2048.68 305.66 0.02

712.00 1444.50 1453.27 1453.27 0.000002 0.31 2293.30 312.Q7 0.02

.96.00 1444.00 1445.91 1445.41 1446.30 0.001655 5.01 19.16 10.05 0.64

185.00 1444.00 1446.96 1446.19 1447.56 0.001711 6.22 29.76 10.08 0.64
248.00 1444.00 1447.61 1446.66 1448.33 0.001768 6.84 36.24 10.10 0.64
324.00 1444.00 1448.31 1447.19 1449.18 0.001840 7.47 43.39 10.12 0.64

480.00 1444.00 1449.62 1448.13 1450.73 0.001985 8.48 56.58 10.15 0.63
644.00 1444.00 1451.10 1449.03 1452.35 0.001932 8.98 71.71 10.19 0.60

712.00 1444.00 1451.95 1449.37 1453.15 0.001646 8.83 84.47 23.75 0.55

Culvert

96.00 1437.85 1439.38 1439.99 0.003208 6.25 15.36 10.03 0.89

185.00 1437.85 1440.04 1440.04 1441.14 0.004113 8.42 21.96 10.05 1.00
248.00 1437.85 1440.52 1440.52 1441.85 0.004178 9.28 26.74 10.06 1.00

324.00 1437.85 1441.03 1441.03 1442.63 0.004297 10.14 31.95 10.07 1.00 ~~480.00 1437.85 1441.98 1441.98 1444.06 0.004556 11.56 41.52 10.09 1.00
L. N
- enVI ___

- C)
Q
~].



• • .-
,,: Vel Chnl . '

:''''(ft/S) .... .. isqit)",; '(ft) "
FiciUdli # bti' ..

Southern Av!, SyS .202u.US60 iI :2'5... 2381;'.:,,; . ';" p'F,'6' ".' 644.00 1437.85 1441.99 1442.88 1445.71 0.008151 15.47 41.62 10.09 0.60

SolJthe.rTi ~ve Sy!!.,~ . ·:202UUS60."tr.2 ,..J. 2381j:';." P.F 7./i<} , i. . 712.00 1437.85 1442.31 1443.23 1446.23 0.008150 15.89 44.81 10.10 0.55

SouiliemAViiSys:,' 2ii2uOSllOn.~L: .~6j-"" :;5!': eF 1 i 96.00 1437.73 1439.55 1438.89 1439.70 0.000707 3.07 31.28 21.67 0.45

SouthemAve'SIIS . .. 202lJUSllO XI; 2 " 2261": .f>~ 2/," 185.00 1437.73 1440.10 1439.41 1440.37 0.000978 4.24 43.62 23.53 0.55

Soulhef,iMEi S9S.•. ~ 202UUSllO Tj,:.2 .".; 22&~1j""~\'::':'."-"'c.:.'..,-+~l'1f;~·~3::!i';'~"!!,f,:'-.-"~;'~:;""I-_~2~48~.~00~__1~4~3~7.'=73:::+_---.:.14::4:.::0:::.3~3+_-~1~43~9:::.7C-'14__-...:1~4~40::..:.7:.:2+-_:0:::.0:.::0:.::1'::24::14__--...:5::-.0:::5+---:4~9:.:.1_:_4t-__2'::4:-:..3:-:2+---.....:::0.~63:1
~otilliem~vEi,s~i,:l; .202tJtlS6Q':f1'~2'f.f~1 ~""'1:,,';~,e,::o.:1'4'h."F~,'l.41:!,;t'",;·····,:::.""::;rJ.:...;,·;.j;__.:::3~24::.:.~00+__1~4~3.:;7.c:..7::.31--_~14:::3::.::9:::.3~4+-_~1.::44:::0:::.0~4+-_...:1'-'4..:..41:.;..6::.1+_-'0:;.:.0:..:1=2:::88::8+-__..:..12::....:..11+__-=2::;6:.:..7.::.5t-__2.::.0:.:..9:..4+ ......:.:1.::;89-=-j
soUtftem A~e SW';:' .~~. 202LJ1.iS60 n:'2,- , {"".:,", PI; 5A~·"..;,,';·· 480.00 1437.73 1439.60 1440.62 1443.01 0.015884 14.81 32.41 21.84 2.14

SotitHeniAveSyS, ~ 2OilJlJsllOn'"2-''' 2261·~,. 1>1=6:; 644.00 1437.73 1439.86 1441.17 1444.26 0.017437 16.83 38.27 22.74 2.29

So'~~::-.~;;:~~:~f,~;~~~~;~.;~~ ~~2'~·:i;~~~~~;·""7~~~,!:::1';:::.:'.;;.:;,.. ;:c:;~~','j;' 7_1_2._00+__1_4_3_7._7_31-__14_3_9_.9_6+-__1_44_1_.3_5+__1_4_44_._74+__0_.0_1_7_92_7+ 17_.54-j 4_0-::.5_
8
t-__.,..23:-.0:-9+ -,-2.-::3:--1

3

SoulliemAve syi';"~~ 20~n;',2i "22b~'PF'1 ;,~,,~, 96.00 1437.67 1439.52 1438.82 1439.65 0.000643 2.93 32.73 22.75 0.43

Southllm Ave SyS~. 202WS60:n - 2 .220(: Pi: 2 , +....:~. 185.00 1437.67 1440.05 1439.33 1440.31 0.000904 4.06 45.53 24.90 0.53

Southem'Ave $W.,,;.. 'z02UU$60 tr. 2 . f 22oU. " f.'F 3';: ,." 248.00 1437.67 1440.27 1439.63 1440.64 0.001162 4.85 51.11 25.78 0.61

Soyil1e~ Ave Syif",,:,' 2!l2t:J(jS~,tl~2'",i'\ mb;fJ·.;';/)!eF;ii°"/~.'J 324.00 1437.67 1440.58 1439.95 1441.05 0.001300 5.47 59.18 27.00 0.65

SolJtherhAvesy$ 202I.1US60TI-2;>",· 2201'!,~',r PF6'..'. 644.00 1437.67 1440.11 1441.02 1443.04 0.010080 13.74 46.86 25.11 1.77

SouthemAveJlvii~: 202l.J1.is60n~2 .. c 2201 ,0,' PF7' 712.00 1437.67 1440.19 1441.22 1443.47 0.010828 14.53 48.99 25.45 1.85

96.00

185.00

1437.57

1437.57

1439.46

1439.97

1438.72

1439.23

1439.59

1440.22

0.000589

0.000885

2.85

4.03

33.72

45.87

22.92

24.95

0.41

0.52
SoulhemAvesvs. 202UUS60fl-2;: - 2100';"" PF3', 248.00 1437.57 1440.14 1439.53 1440.52 0.001227 4.94 50.16 25.63 0.62

324.00

480.00

644.00

712.00

1437.57

1437.57

1437.57

1437.57

1440.41

1441.08

1441.64

1441.84

1439.85

1440.42

1440.94

1441.12

1440.90

1441.70

1442.38

1442.63

0.001437

0.001398

0.001414

0.001433

5.67

6.32

6.91

7,14

57.15

75.98

93.21

99.65

26.70

29.38

31.64

32.45

0.68

0.69

0.71

0.72

SiiulMm AVil S~' '". 202WS60 11 ,.2 '.; 1945,,·.~··" ~F 4' :,/,:" 324.00 1437.41 1439.86 1439.69 1440.59 0.002508 6.87 47.14 25.15 0.88

Sou!hemAveSyS'" 202UUS~0'Jl-2.i;·j, ,1945,: 'i(:", PF5~~. ~.1' 480.00 1437.41 1440.26 1440.26 1441.34 0.003095 8.34 57.52 26.75 1.00

SouthemAve'SYli ."'1- 202i!JUs60:ft;2'i:..,~ 1945;<1'(:,:", PF.·6',i!'(' 644.00 1437.41 1440.75 1440.75 1442.02 0.003022 9.04 71.24 28.73 1.01

soullieniMe svS·.'" ;.. 202i..iiJS6il:fl '2 s.( 1946 ':<-,,'<1;:',. PF~7 .""b~e'·1: 712.00 1437.41 1440.98 1440.98 1442.28 0.002875 9.15 77.82 29.63 0.99

Lal.Weir

0.33

0.27

44.46

39.89

75.69

54.00

2.43

1.780.000249

0.0003461440.01

1439.46
1439.92

1439.41

1437.37

1437,3796.00

184.19

soU~e~iAile,~"::\t12021dU$~~;~;;!J,t;!flll7,l~..li.~i::1,,,!:, ~F.. ~"" "/:i 480.00 1437.38 1439.07 1439.75 1441.23 0.013720 11.79 40.71 35.66 1.94
SOUlliemAvlsVs~202UUS60n•..2 .!" 1901"" .,. ',~~. PF.6:;;~'i' '1 644.00 1437.38 1439.33 1440.09 1441.89 0.013795 12.85 50.11 38.70 1.99

Soothem'Ave sVii'". 202WS60 TJ:2 ,.~; 190iii'~!'+.: PF 3" ':,' 248.00 1437.38 1440.05 1440.20 0.000503 3.06 81.14 44.71 0.40

Sotith'!lm Ave $ys..',..-' 202UUS~irh2.~;:~ 190i,,f',,, i.c)' ,F1F,!!;c'-'.'!! 324.00 1437.38 1440.17 1440.39 0.000704 3.75 86.43 44.94 0.48

SoulhemAveSY$ ':1.,," 202L!OS60n:2'.:. ~ 1907·,·'1;:,,, PF7.:r: ,'~,~.c 712.00 1437.38 1439.42 1440.22 1442.14 0.013821 13.23 53.81 39.83 2.01

------------------------------------~



• • •
HEC-RA~ PI::ln'

River Reach River Sla Profile Q Tolal Min Ch EI. W.S. Elev CriIW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Widlh FrOlJde# Chi

(cis) (It) (It) (It) (It) (ftIft) (ft/s) (sqlt) (It)

Southern Ave Sys 202UUS60 TI - 2 1895 PF3 245.06 1437.37 1440.05 1440.19 0.000464 3.01 81.54 44.73 0.39

Southern Ave Sys 202UUS60 n -2 1895 PF4 318.87 1437.37 1440.17 1440.38 0.000670 3.67 86.91 44.97 0.47

Southern Ave Sys 202UUS60 n -2 1895 PF5 480.00 1437.37 1440.43 1439.73 1440.80 0.001024 4.87 98.51 45.48 0.58

Southern Ave Sys 202UUS60 TI - 2 1895 PF6 644.00 1437.37 1439.41 1440.09 1441.64 0.011387 12.00 53.68 39.79 1.82

Southern Ave Sys 202UUS60 n -2 1895 PF7 712.00 1437.37 1439.50 1440.22 1441.89 0.011595 12.42 57.32 40.87 1.85

Southern Ave Sys 202LJUS60 TI - 2 . 1875 PF 1 96.00 1437.35 1439.41 1439.46 0.000240 1.75 54.71 40.10 0.26

Southern Ave Sys 202UUSeO n -2 1876 PF2 181.29 1437.35 1439.92 1440.01 0.000323 2.37 76.55 44.50 0.32

Southern Ave Svs 202UUS60 n -2 1876 PF3 236.45 1437.35 1440.06 1440.18 0.000434 2.87 82.53 44.77 0.37

Southern Ave Sys 202UUS60 n . 2 1876 PF4 304.54 1437.35 1440.18 1440.36 0.000587 3.46 88.04 45.02 0.44

Southern Ave Svs 202UUS60 n . 2 1876 PF5 473.31 1437.35 1440.42 1440.77 0.000982 4.78 98.92 45.50 0.57

Southern Ave Sys 202UUS60 TI - 2 1875 PF6 630.75 1437.35 1439.50 1440.04 1441.32 0.008687 10.82 58.29 41.16 1.60

Southern Ave Sys 202UUS60 TI - 2 1875 PF7 712.00 1437.35 1439.64 1440.20 1441.55 0.008482 11.10 64.16 42.83 1.60

Southern Ave Sys 202UUS60 TI- 2 1856 PF 1 96.00 1437.33 1439.41 1439.46 0.000232 1.73 55.42 40.31 0.26

Southern Ave Sys 202UUS60 TI- 2 1856 PF 2 177.70 1437.33 1439.92 1440.00 0.000300 2.30 77.42 44.54 0.31

Southern Ave Sys 202UUS60 TI - 2 1855 PF 3 226.94 1437.33 1440.06 1440.17 0.000385 2.72 83.51 44.81 0.35

Southern Ave Sys 202UUS60 TI • 2 1855 PF 4 288.82 1437.33 1440.19 1440.35 0.000505 3.23 89.29 45.07 0.41

Southern Ave Svs 202UUS60 TI - 2 1855 PF 5 439.83 1437.33 1440.44 1440.74 0.000798 4.36 100.87 45.58 0.52

Southern Ave Sys 202UUS60 TI • 2 1855 PF6 584.26 1437.33 1440.74 1439.93 1441.14 0.000949 5.10 114.48 46.18 0.57

Southern Ave Svs 202UUS60 TI· 2 1855 PF7 692.46 1437.33 1440.78 1440.14 1441.33 0.001268 5.95 116.33 46.26 0.66

Southern Ave Sys 202UUS60 TI • 2 1835 PF 1 96.00 1437.31 1439.41 1439.45 0.000223 1.71 56.13 40.52 0.26

Southern Ave Svs 202UUS60 TI - 2 1835 PF2 173.32 1437.31 1439.92 1440.00 0.000275 2.21 78.28 44.58 0.29
Southern Ave Sys 202U\JS60 TI' 2 1836 PF3 216.47 1437.31 1440.06 1440.16 0.000336 2.56 84.59 44.86 0.33
Southern Ave Sys 202UUS60 n . 2 1836 PF4 271.61 1437.31 1440.19 1440.33 0.000427 3.00 90.53 45.13 0.37
Southern Ave Sys 202UUS60 n -2 1836 PF5 403.41 1437.31 1440.46 1440.70 0.000632 3.92 102.82 45.67 0.46
Southern Ave Sys 202UUS60 TI • 2 1835 PF6 534.55 1437.31 1440.78 1441.10 0.000739 4.56 117.14 46.29 0.51
Southern Ave Svs 202UUS60 n . 2 1835 PF7 634.57 1437.31 1440.83 1441.27 0.000971 5.29 119.85 46.41 0.58

Southern Ave Sys 202UUS60 TI • 2 1815 PF 1 96.00 1437.29 1439.41 1439.45 0.000216 1.69 56.85 40.73 0.25

Southern Ave Svs 202UUS60 TI • 2 1816 pF2 168.05 1437.29 1439.92 1439.99 0.000249 2.12 79.25 44.62 0.28
Southern Ave Svs 202UUS60 TI- 2 1816 PF 3 204.99 1437.29 1440.07 1440.15 0.000290 2.39 85.68 44.91 0.31
Southern Ave Svs 202UUS60 TI • 2 1816 PF4 252.86 1437.29 1440.20 1440.32 0.000355 2.75 91.78 45.18 0.34
Southern Ave Sys 202UUS60 TI - 2 1816 PF5 363.97 1437.29 1440.49 1440.67 0.000485 3.47 104.78 45.75 0.40
Southern Ave Svs 202UUS60 TI - 2 1816 PF6 479.87 1437.29 1440.81 1441.06 0.000556 4.01 119.81 46.41 0.44
Southern Ave Svs 202UUS60 n -2 1816 PF7 .. 569.75 1437.29 1440.89 1441.22 0.000718 4.62 123.23 46.55 0.50

"
Southern Ave Svs 202UUS60 TI • 2 1795 PFl 96.00 1437.27 1439.40 1439.45 0.000208 1.67 57.57 40.95 0.25
Southern Ave Sys 202UUS60 TI - 2 1795 PF2 161.76 1437.27 1439.92 1439.99 0.000222 2.02 80.22 44.67 0.27
Southern Ave SYS 202UUS60 TI ~ 2 1795 PF3 192.49 1437.27 1440.07 1440.15 0.000245 2.22 86.76 44.96 0.28
Southern Ave Sys 202UU.S60 n -2 ff. 1795 PF '4T< , 232.52 1437.27 1440.21 1440.31 0.000287 2.50 93.04 45.24 0.31
Southern Ave Sys 202UUS60 TI - 2 1795 -- , .PF5 321.53 1437.27 1440.51 1440.65 0.000357 3.01 106.74 45.84 0.35
Southern Ave Sys 202UUS60 TI • 2 1795 PF6 420.29 1437.27 1440.85 1441.03 0.000399 3.43 122.36 46.52 0.37
Soulhem Ave Svs 202UUS60 TI • 2 1796 PF7 498.36 1437.27 1440.94 1441.18 0.000507 3.94 126.43 46.69 0.42

Southern Ave Sys 202UUS60 TI - 2 1775 PF 1 96.00 1437.25 1439.40 1439.44 0.000201 1.65 58.30 41.16 0.24



• • •
HFr.-RAS PI<ln'

River Reach River Sla Profile a Total Min Ch EI W.S. Elev CriIW.S. E.G.Eleii E.G. Slope Vel Chnl Flow Area TopWidlh Froude#Chl

(ets) (ft) (ft) (ft) (ft) (flIIl) (ftIs) (sqft) (ft)

Southern Ave Sys 202UUS60 TI • 2 1776 - PF2 154.35 1437.25 1439.93 1439.96 0.000195 1.90 61.19 44.71 0.25

Southern Ave Sys 202UUS60 TI • 2 1776 PF3 <;, 176.93 1437.25 1440.07 1440.14 0.000204 2.04 67.65 45.01 0.26

Southern Ave Sys . 202UUS60 TI· 2 1776 PF4 210.56 1437.25 1440.22 1440.29 0.000226 2.23 94.29 45.29 0.27

Southern Ave SyS 202UUS60 TI • 2 1776 PF5 276.09 1437.25 1440.53 1440.63 0.000250 2.54 106.59 45.92 0.29

Southern Ave Sys 202UUS60 TI • 2 1775 PF6 355.96 1437.25 1440.66 1441.01 0.000270 2.65 124.76 46.62 0.31

Southern Ave Sys 202UUS60 TI • 2 1776 PF 7 420.66 1437.25 1440.96 1441.14 0.000337 3.25 129.39 46.62 0.34

Southern Ave Sys 202UUS60 n . 2 1760 PF 1 96.00 1437.23 1439.40 1439.44 0.000194 1.63 59.03 41.37 0.24

Southern Ave Sys 202UUS60 TI· 2 1760, PF 2 147.97 1437.23 1439.93 1439.96 0.000172 1.60 62.16 44.75 0.23

Southern Ave Sys 202UUS60 TI • 2 1760 PF3 166.04 1437.23 1440.06 1440.13 0.000173 1.69 66.93 45.06 0.24

Southern Ave Sys 202UUS60 TI • 2 1760 PF4 192.95 1437.23 1440.22 1440.29 0.000162 2.02 95.54 45.35 0.25

Southern Ave Sys 202UUS60 n ·2 1760 PF5 239.96 1437.23 1440.55 1440.62 0.000160 2.16 110.25 45.99 0.25

Southern Ave Sys 202UUS60 n . 2 1760 PF6 304.75 1437.23 1440.90 1440.99 0.000166 2.40 126.75 46.70 0.26

Southern Ave Sys 202UUS60 n . 2 1760 PF7 359.00 1437.23 1441.01 1441.12 0.000232 2.73 131.72 46.92 0.29

Southern Ave Sys 202UUS60 1'1 • 2 1742 PF 1 96.00 1437.21 1439.40 1439.44 0.000166 1.61 59.76 41.56 0.24

Southern Ave Sys 202UUS60 n . 2 1742 PF 2 139.32 1437.21 1439.93 1439.97 0.000147 1.66 63.13 44.60 0.22

Southern Ave Sys 202UUS60 n . 2 1742 PF3 154.11 1437.21 1440.06 1440.13 0.000140 1.71 90.02 45.10 0.21

Sou~rn Ave Sys 202UUS60 TI • 2 1742 PF4 170.50 1437.21 1440.23 1440.26 0.000136 1.76 96.60 45.40 0.21

Southern Ave Sys 202UUS60 TI • 2 1742 PF5 194.35 1437.21 1440.56 1440.61 0.000113 1.74 111.91 46.06 0.20

Southern Ave Sys 202UUS60 TI • 2 1742 PF6 240.13 1437.21 1440.92 1440.96 0.000111 1.67 126.73 46.79 0.20

Southern Ave Sys 202UUS60 TI· 2 1742 PF7 260.86 1437.21 1441.04 1441.11 0.000134 2.10 134.05 47.02 0.22.,.
Southern Ave Sys 202UUS60 TJ • 2 1704 PF 1 96.00 1437.17 1439.33 1439.42 0.000353 2.39 40.09 24.01 0.33

Southern Ave Sys 202UUS60 n . 2 1704 PF2 135.78 1437.17 1439.86 1439.96 0.000309 2.55 53.27 26.11 0.31

Southern Ave Sys 202UUS60 n . 2 1704 PF3 147.79 1437.17 1440.01 1440.11 0.000296 2.56 57.32 26.72 0.31

Southern Ave Sys 202UUS60 n . 2 1704 PF4 159.73 1437.17 1440.16 1440.27 0.000284 2.60 61.39 27.33 0.31

Southern Ave Sys 202UUS60 TI , 2 . 1704 PF 5 169.11 1437.17 1440.51 1440.60 0.000209 2.36 71.20 26.73 0.27
Southern Ave SyS 202UUS60 TI· 2 1704 PF6 196.73 1437.17 1440.86 1440.97 0.000193 2.42 62.00 30.19 0.26

Southern Ave Sys 202UUS60 TI ·2 1704 PF 7 229.65 1437.17 1440.96 1441.10 0.000232 2.70 85.15 30.61 0.29

Southern Ave Sys 202UUS60 n . 2 1698 PF 1 96.00 1437.17 1439.33 1436.32 1439.42 0.000355 2.40 40.02 23.99 0.33
Southern Ave Sys 202UUS60 TI • 2 1696 PF 2 135.76 1437.17 1439.66 1436.57 1439.96 0.000310 2.55 53.21 26.10 0.31

Southern Ave Svs 202UUS60 TI • 2 1698 PF 3 147.79 1437.17 1440.01 1436.63 1440.11 0.000297 2.58 57.25 26.71 0.31
Southern Ave Sys 202UUS60 TI " 2 :. 1698 PF4 159.73 1437.17 1440.16 1436.70 1440.27 0.000265 2.60 61.33 27.32 0.31
Southern Ave Sys . 202UUS60 TI· 2 1698 PF 5 169.11 1437.17 1440.51 1436.75 1440.60 0.000209 2.36 71.16 26.72 0.27

Southern Ave Svs 202UUS60 TI· 2 1698 PF6 . 198.73 1437.17 1440.66 1436.90 1440.97 0.000193 2.42 61.96 30.19 0.26
Southern Ave Sys 202UUS60 n . 2 1698 PF7 229.65 1437.17 1440.98 1439.05 1441.09 0.000233 2.70 85.10 30.60 0.29.

Southern Ave Svs 202UUS60 TI· 2 1668 PFl 96.00 1437.14 1439.20 1436.53 1439.39 0.000670 3.52 27.30 17.64 0.50
Southern Ave Sys 202UUS60 n . 2 1668 , PF2 135.76 1437.14 1439.73 1438.63 1439.93 0.000724 3.65 37.23 19.94 0.47
Southern Ave Sys •. 202UUS60·TI· 2 1668 . " PF3 .;." .••"i~. , 147.79 1437.14 1439.88 1438.92 1440.09 0.000684 3.66 40.36 20.56 0.46
Southern Ave SyS 202UUS60 TI· 2 1668 -

~ PF4 159.73 1437.14 1440.03 1438.99 1440.24 0.000646 3.67 43.55 21.17 0.45
Souihern Ave Sys 202UUS60 TI • 2 1666 PF5 169.11 1437.14 1440.42 1439.06 1440.56 0.000443 3.25 51.97 22.71 0.38
Southern Ave Sys 202UUS60 TI • 2 1666 PF6 198.73 1437.14 1440.79 1439.24 1440.95 0.000400 3.28 60.61 24.18 0.36
Southern Ave Sys 202UUS60 n . 2 1666 PF 7 229.85 1437.14 1440.86 1439.42 1441.07 0.000491 3.66 62.53 24.50 0.41
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River Reach River Sta Profile QTotal Min ChEI W.S. Bev CriIW.S. E.G.Elev E.G. SloDe Vel Chnl Flow Area Top Width Froude# Chi
It< ,;io' l; (etS) (It) (It) (It) (It) (ftIft) (ft/s) (sqlt) (It)

Southern Ave Sys 202UUS60 TI ·2·" 1537 PF 1 96.00 1437.01 1439.09 1438.41 1439.28 0.000835 3.47 27.69 17.93 0.49

Southern Ave Svs 202UUS60 TI • 2 1537 PF 2 135.78 1437.01 1439.64 1438.70 1439.84 0.000677 3.56 38.13 20.12 0.46

Southern Ave Sys 202UUS60 n- :2 1537 PF3 147.79 1437.01 1439.80 1438.79 1440.00 0.000637 3.57 41.41 20.76 0.45

Southern Ave Sys 202UUS60 TI • 2 1537 PF4 159.73 1437.01 1439.96 1438.87 1440.16 0.000600 3.57 44.74 21.39 0.44

Southern Ave'Sys 202UUS60 TI - 2 1537 PF 5 169.11 1437.01 1440.37 1438.93 1440.52 0.000401 3.14 53.91 23.05 0.36

Southern Ave Sys 202UUS60 TI ·2 1537 PF.6 198.73 1437.01 1440.75 1439.11 1440.90 0.000363 3.16 62.79 24.54 0.35

Southern Ave Sys 202UUS60 TI - 2 1537 PF7 229.85 1437.01 1440.81 1439.28 1441.01 0.000453 3.57 64.42 24.80 0.39

Southern Ave Sys 202UUS60 TI - 2 1433 PF 1 96.00 1436.90 1439.01 1438.29 1439.19 0.000789 3.40 28.25 18.05 0.48

Soulllem Ave Sys 202UUS60 TI· 2 1433 PF2 135.78 1436.90 1439.58 1438.59 1439.77 0.000630 3.47 39.12 20.32 0.44

Southern Ave Sys 202UUS60 TI - 2 1433 PF3 147.79 1436.90 1439.74 1438.68 1439.93 0.000592 3.48 42.52 20.96 0.43

Southern Ave Sys 202UUS60 n -2 1433 PF4 159.73 1436.90 1439.91 1436.75 1440.09 0.000556 3.47 45.97 21.62 0.42

Southern Ave Svs 202UUS60 n -2 1433 PF5 169.11 1436.90 1440.34 1436.62 1440.48 0.000365 3.03 55.74 23.36 0.35

Southern Ave Sys 202UUS60 n -2 1433 PF6 196.73 1436.90 1440.72 1439.00 1440.66 0.000333 3.07 64.62 24.67 0.33

Southem Ave Sys 202UUS60 TI - 2 1433 PF7 229.85 1436.90 1440.78 1439.16 1440.96 0.000419 3.47 66.26 25.10 0.36

'r

Southern Ave Sys 202UUS60 TI • 2 1350 PF 1 96.00 1436.62 1436.97 1439.14 0.000490 3.33 26.87 18.19 0.47

Southern Ave Sys 202UUS60 n -2 1350 PF2 135.76 1436.62 1439.54 1439.72 0.000391 3.39 40.01 20.49 0.43

Southern Ave Sys 202UUS60 TI • 2 1350 PF3 147.79 1436.82 1439.71 1439.89 0.000367 3.40 43.48 21.16 0.42

Southern Ave Svs 202UUS60 TI • 2 1350 PF4 '. 159.73 1436.62 1439.87 1440.05 0.000345 3.40 47.01 21.61 0.41

Southern Ave Sys 202UUS60 TI - 2 1350 PF5 169.11 1436.62 1440.32 1440.46 0.000224 2.96 57.21 23.61 0.33

Southern Ave Svs 202UUS60 TI - 2 1350 PF6 198.73 1436.62 1440.70 1440.64 0.000205 2.99 66.42 25.12 0.32

Southern Ave Sys 202UUS60 n -2 1350 PF7 229.65 1436.82 1440.75 1440.93 0.000260 3.39 67.76 25.34 0.37

Southern Ave Svs 202UUS60 TI - 2 1306 PF 1 96.00 1436.78 1436.70 1438.20 1439.09 0.001222 4.96 19.27 10.08 0.63

Southern Ave Svs, .~ 202UUS60 TI • 2 1306 PF2 135.76 1436.78 1439.16 1438.56 1439.66 0.001299 5.68 23.90 10.10 0.65

Southern Ave Sys 202UUS60 n . 2 1305 PF 3 147.79 1436.76 1439.29 1436.67 1439.83 0.001310 5.85 25.27 10.10 0.65

Southem Ave SvS 202UUS60 TI - 2 1305 PF4 159.73 1436.76 1439.43 1438.77 1439.99 0.001315 6.00 26.63 10.11 0.65

Southern Ave Sys 202UUS60 n -2 1306 PF5 169.11 1436.76 1439.99 1436.64 1440.41 0.000855 5.24 32.25 10.13 0.52

Southern Ave Sys 202UUS60 TI - 2 1305 PF6 198.73 1436.76 1440.30 1439.06 1440.79 0.000906 5.61 35.45 10.14 0.53

Southern AVe Sys 202UUS60 TI • 2 1305 PF 7 229.65 1436.78 1440.14 1439.31 1440.66 0.001381 6.79 33.63 10.13 0.66
.. ~" <

,'., ·w ,.

Southern Ave Sys 202UUS60 TI- 2 1270 Culvert

Southern Ave Sys 202lJUS60 n . 2 1237 PF 1 96.00 1436.71 1436.33 1438.67 0.002704 5.91 16.26 10.06 0.82

Southern Ave SVS ';k 202UUS60 TI- 2 1237 .. P.F2 135.78 1436.71 1438.51 1438.49 1439.39 0.003947 7.52 18.06 10.07 0.99

Southem Ave SYil 202WS60 TI ~ 2 1237 PF3. 147.79 1436.71 1438.60 1438.60 1439.54 0.004066 7.81 18.93 10.08 1.00

Southern Ave Sys 202UUS60 TI - 2 1237 PF4 159.73 1436.71 1438.83 1438.70 1439.70 0.003350 7.50 21.30 10.08 0.91

Southern Ave Svs 202UUS60 n- 2 1237 PF5 169.11 1436.71 1439.79 1440.25 0.001275 5.46 30.98 10.12 0.55

Southern Ave Sys 202UUS60 n- 2 1237 PF6 198.73 1436.71 1440.08 1440.61 0.001368 5.86 33.89 10.13 0.57

Southern Ave Sys 202UUS60 TI - 2 1237 PF7 229.65 1436.71 1439.24 1439.24 1440.51 0.004141 9.04 25.43 10.10 1.00
it ... r." ij, .

Southern Ave Svs . 202UUS60 TI· 2 1170 - -,. PF 1 96.00 1436.64 1438.42 1438.66 0.001245 3.99 24.08 17.11 0.59

Southern Ave Svs 202UUS60 n· 2 1170 PF2 135.78 1436.64 1438.76 1439.08 0.001302 4.49 30.24 18.49 0.62

SouthernAve Sys 202UUS60 TI - 2 1170 PF3 147.79 1436.64 1438.90 1438.34 1439.21 0.001230 4.51 32.76 19.03 0.61

Southern Ave Svs 202UUS60 TI • 2 1170 PF4 159.73 1436.64 1439.13 1439.42 0.000996 4.28 37.31 19.96 0.55
Southern Ave Sys 202LilJS60 n . 2 1170 PF 5 169.11 1436.64 1439.97 1440.11 0.000370 3.05 55.46 23.32 0.35
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River ' Reach RlverSta Profile a Total Min Ch EI W.S. Elev CritW.S. E.G. Elev' ". E.G.Slope Vel Chnl FlowArOO TopWidtl1 Froude # Chi
. (cfs) (ft) (ft) (ft) (ft) (ftIft) . (tl/s) (sqft) (ft)

Southern Ave Sys 202LJUS60 TI • 2 1170 PF6 198.73 1436.64 1440.30 1440.45 0.000354 3.13 63.40 24.64 0.34

Southern Ave Sys 202LJUS60 TI • 2 1170 PF7 229.85 1436.64 1438.26 1438.83 1440.04 0.009968 10.72 21.44 16.48 1.66

Hawes Rd Channel 202LJUS60 n . 2 1540 PF 1 1.00 1437.47 1438.58 1437.54 1438.58 0.000001 0.07 13.56 14.44 0.01

Hawes Rd Channel 202LJUS60 TI • 2 1540 PF2 1.00 1437.47 1439.00 1437.54 1439.00 0.000000 0.05 19.93 16.11 0.01

Hawes Rd Channel 202LJUS60 TI • 2 1540 PF3 4.00 1437.47 1439.14 1437.64 1439.14 0.000003 0.18 22.24 16.67 0.03

Hawes Rd Channel 202UI,1S60 TI 0 2 1540 PF4 16,00 1437.47 1439.35 1437.89 1439.35 0.000028 0.62 25.83 17.51 0.09

Hawes Rd Channel 202tJUS60 n 0 2 1540 PF 5 102.00 1437.47 1440.05 1438.81 1440.16 0.000354 2.60 39.20 20.34 0.33

Hawes Rd Channel 202LJUS60 TI 0 2 1540 PF6 125.00 1437.47 1440.39 1438.99 1440.50 0.000336 2.71 46.18 21.67 0.33

Hawes Rd Channel 202LJUS60 TI ·2 1540 PF7 1.00 1437.47 1439.78 1437.54 1439.78 0.000000 0.03 33.83 19.25 0.00

Hawes Rd Channel 202LJUS60 n . 2 1370 PF 1 1.00 1437.08 1438.58 1438.58 0.000000 0.05 19.50 16.00 0.01

Hawes Rd Channel 202LJUS60 TI • 2 1370 PF 2 1.00 1437.08 1439.00 1439.00 0.000000 0.04 26.51 17.67 0.01

Hawes Rd Channel 202LJUS60 n . 2 1370 PF3 4.00 1437.08 1439.14 1439.14 0.000001 0.14 29.04 18.23 0.02

Hawes Rd Channel 202LJUS60 n . 2 1370 PF4 16.00 1437.08 1439.35 1439.35 0.000014 0.49 32.94 19.07 0.07

Hawes Rd Channel '202LJUS60 TI 0 2 1370 ' PF 5 102.00 1437.08 1440.03 1440.11 0.000214 2.17 46.97 21.81 0.26

Hawes Rd Channel 202LJUS60 TI • 2 1370 PF6 125.00 1437.08 1440.37 1440.45 0.000213 2.30 54.45 23.14 0.26

Hawes Rd Channel 202LJUS60 Tlo 2 1370 PF7 1.00 1437.08 1439.78 1439.78 0.000000 0.02 41.65 20.81 0.00

Hawes Rd Channel 202LJUS60 TI • 2 1170 PF 1 1.00 1436.64 1438.58 1438.58 0.000000 0.04 26.93 17.76 0.01

Hawes Rd Channel 202LJUS60 TI • 2 1170 PF2 1.00 1436.64 1439.00 1439.00 0.000000 0.03 34.67 19.43 0.00

Hawes Rd Channel 202LJUS60 TI • 2 1170 PF3 4.00 1436.64 1439.14 1439.14 0.000001 0.11 37.45 19.99 0.01

Hawes Rd Channel 202LJUS60 n . 2 1170 PF4 16.00 1436.64 1439.35 1439.35 0.000007 0.38 41.69 20.82 0.05

Hawes Rd Channel 202LJUS60 TI • 2 1170 PF 5 102.00 1436.64 1440.02 1440.07 0.000128 1.80 56.55 23.50 0.20

Hawes Rd Channel 202LJUS60 TI • 2 1170 .' PF6 125.00 1436.64 1440.35 1440.41 0.000133 1.93 64.62 28.47 0.21

Hawes Rd Channel 202LJUS60 TI • 2 1170 PF7 1.00 1436.64 1439.78 1439.78 0.000000 0.02 51.19 22.57 0.00



• • •
1.00 1437.47 1438.14 1438.15 0.000004 0.13 7.65 12.70 0.03
1.00 1437.47 1438.57 1438.57 0.000001 0.07 13.36 14.38 0.Q1

4.00 1437.47 1438.71 1438.71 0.000008 0.26 15.47 14.96 0.04
16.00 1437.47 1438.93 1438.94 0.000070 0.85 18.89 15.85 0.14

102.00 1437.47 1439.74 1439.89 0.000575 3.09 32.97 19.07 0.41

125.00 1437.47 1440.02 1440.18 0.000559 3.25 38.49 20.20 0.41
1.00 1437.47 1439.26 1439.26 0.000000 0.04 24.25 17.15 0.01

1.00 1437.08 1438.14 1438.14 0.000001 0.08 12.91 14.26 0.01
1.00 1437.08 1438.57 1438.57 0.000000 0.05 19.27 15.94 0.01
4.00 1437.08 1438.71 1438.71 0.000003 0.19 21.61 16.52 0.03

16.00 1437.08 1438.93 1438.94 0.000030 0.63 25.32 17.40 0.09

102.00 1437.08 1439.70 1439.80 0.000337 2.56 39.88 20.47 0.32
125.00 1437.08 1439.98 1440.10 0.000344 2.73 45.81 21.60 0.33

1.00 1437.08 1439.26 1439.26 0.000000 0.03 31.24 18.71 0.00

1.00 1436.21 1438.14 1438.14 0.000000 0.04 26.17 17.06 0.01

1.00 1436.21 1438.57 1438.57 0.000000 0.03 33.69 18.60 0.00

4.00 1436.21 1438.71 1438.71 0.000001 0.11 36.40 19.13 0.01
16.00 1436.21 1438.93 1438.93 0.000008 0.39 40.67 19.93 0.05

102.00 1436.21 1439.70 1439.75 0.000120 1.79 57.05 22.73 0.20

125.00 1436.21 1439.98 1440.04 0.000134 1.97 63.59 23.76 0.21

1.00 1436.21 1439.26 1439.26 0.000000 0.02 47.41 21.12 0.00
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HEC-RAS version 3.0.1 Mar 2001
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street, suite D

Davis, California 95616-4687
(916) 756-1104
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PROJECT DATA
Project Title: 202L/US60 TI - Ph 2 - Side Weir Rating
Project File : LWR.prj
Run Date and Time: 4/23/2004 1:17:46 PM

Project in English units

Project Description:
202L/US60 Traffic Interchange - Phase 2
This model is to determine the rating
curve for the lateral weir located along the south bank of the Southern Avenue
Channel. The lateral weir discharges into Detention Basin NW-1. The
coincident peak flows in the Hawes Road Channel are taken from the hydrographs
generated by the HEC-1 model NE200250.

PLAN DATA

Plan Title: 202L/US60 TI - Phase 2 - Weir Rating
Plan File 1:\11194\Phase2\HEC-RAS Lateral Weir Rating\V301 RLWR\LWR.p01
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Geometry Title: 202L/US60 TI - Phase 2
Geometry File 1:\11194\Phase2\HEC-RAS Lateral Weir Rating\V301 RLWR\LWR.g01

Flow Title
Flow File

202L/US60 TI - Phase 2
1:\11194\Phase2\HEC-RAS Lateral Weir Rating\V301 RLWR\LWR.f01

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

32
2
o

Mulitple openings
Inline Weirs

o
o

Computation options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance

Page 1•

Computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

0.003
0.003
40
0.1
0.001



• Computational Flow Regime:

FLOW DATA

LWR.rep
Mixed Flow

Flow Title: 202L/US60 TI - Phase 2
Flow File 1:\11194\Phase2\HEC-RAS Lateral Weir Rating\V301 RLWR\LWR.f01

Flow Data (cfs)

River Reach RS PF 1 PF 2 PF 3

PF 4 PF 5 PF 6 PF 7
Hawes Rd Channe1202L/US60 TI - 21540 1 1 4

16 102 125 1
Southern Ave Sys202L/US60 TI - 23490 96 185 248

324 480 644 712
South Hawes Chan202L/US60 TI - 21170 97 186 252

340 582 769 713

Boundary Conditions

River
Downstream

Reach Profile upstream

• Hawes Rd Channe1202L/US60 TI - 2PF 1

Southern Ave Sys202L/US60 TI - 2PF 1

South Hawes Chan202L/US60 TI - 2PF 1
S = .0022

GEOMETRY DATA

Normal S = .0022

Normal S = .001

Normal

Geometry Title: 202L/US60 TI - Phase 2
Geometry File: 1:\11194\Phase2\HEC-RAS Lateral Weir Rating\V301 RLWR\LWR.g01

Reach Connection Table

River Reach Upstream Boundary Downstream Boundary

Hawes Rd Channel 202L/US60 TI - 2
Southern Ave Sys 202L/US60 TI - 2
South Hawes Chan 202L/US60 TI - 2

JUNCTION INFORMATION

Confluence

Confluence
Confluence

•
Name: Confluence
Description:
Energy computation Method

Length across Junction
River Reach

Hawes Rd Channe1202L/US60 TI - 2 to

Tributary
River Reach

South Hawes Chan202L/US60 TI - 2

Page 2

Length
10

Angle
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Southern Ave Sys202L/US60 TI - 2 to Sduth Hawes Chan202L/US60 TI - 2

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1540

70

Elev
1442.4

1437.47

INPUT
Description: Upstream Hawes Rd. Channel Section
Station Elevation Data num= 10

Sta Elev Sta Elev Sta
-9 1442.3 38 1442.4 72
91 1441.97 100 1437.47 110

Sta Elev
77 1442.02

119 1441.97

Sta Elev
87 1442

128 1442.2

Manning's n Values
Sta n Val

-9 .04

num=
Sta n Val

91 .016

3
Sta
119

n Val
.04

Bank Sta: Left
91

Right
119

Lengths: Left Channel
170 170

Right
170

Coeff Contr.
.1

Expan .
. 3

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

TOp Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 1

1438.58

0.00

1438.58

1437.54

0.000001

1. 00

14.44

0.07

1.11

1179.8

170.00

1437.47

1. 00

0.00

0.00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left OB

170.00

Channel

0.016

170.00

13.56

13.56

1.00

14.44

0.07

0.94

1179.8

14.96

0.00

0.00

0.18

0.14

Right OB

170.00

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

sections.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 2

1439.00

0.00

Element

Wt. n-Val.

Page 3

Left OB Channel

0.016

Right OB
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W.S. Elev (ft) 1439.00 Reach Len. (ft) 170.00 170.00 170.00

Crit W.S. (ft) 1437.54 Flow Area (sq ft) 19.93

E.G. Slope (ft/ft) 0.000000 Area (sq ft) 19.93

Q Total (cfs) 1.00 Flow (cfs) 1.00

Top Width (ft) 16.11 Top Width (ft) 16.11

Vel Total (ft/s) 0.05 Avg. Vel. (ft/s) 0.05

Max Chl Dpth (ft) 1.53 Hydr. Depth (ft) 1.24

Conv. Total (cfs) 2071.2 Cony. (cfs) 2071.2

Length Wtd. (ft) 170.00 Wetted Per. (ft) 16.83

Min Ch El (ft) 1437.47 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.24

C & E Loss (ft) 0.00 Cum SA (acres) 0.15

•
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.14 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1439.14 Reach Len. (ft)

Crit W.S. (ft) 1437.64 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000003 Area (sq ft)

Q Total (cfs) 4.00 Flow (cfs)

Top Width (ft) 16.67 Top Width (ft)

Vel Total (ft/s) 0.18 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 1.67 Hydr. Depth (ft)

Cony. Total (cfs) 2426.8 Cony. (cfs)

Length Wtd. (ft) 170.00 Wetted Per. (ft)

Min Ch El (ft) 1437.47 Shear (lb/sq ft)

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

• Frctn Loss (ft) 0.00 Cum Volume (acre-ft)
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Left OB

170.00

Channel

0.016

170.00

22.24

22.24

4.00

16.67

0.18

1.33

2426.8

17.46

0.00

0.00

0.26

Right OB

170.00



• C & E Loss (ft) 0.00
LWR.rep

Cum SA (acres) 0.16

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

sections.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1439.35 Element

Vel Head (ft) 0.01 Wt. n-Val.

W.S. E1ev (ft) 1439.35 Reach Len. (ft)

Crit W.S. (ft) 1437.89 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000028 Area (sq ft)

Q Total (cfs) 16.00 Flow (cfs)

Top Width (ft) 17.51 Top Width (ft)

Vel Total (ft/s) 0.62 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 1. 88 Hydr. Depth (ft)

Conv. Total (cfs) 3007.4 Conv. (cfs)

• Length Wtd. (ft) 170.00 Wetted Per. (ft)

Min Ch El (ft) 1437.47 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

Left OB

170.00

Channel Right OB

0.016

170.00 170.00

25.83

25.83

16.00

17.51

0.62

1.47

3007.4

18.40

0.00

0.00

0.29

0.16

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.16 Element Left OB Channel Right OB

Vel Head (ft) 0.11 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.05 Reach Len. (ft) 170.00 170.00 170.00

Crit W.S. (ft) 1438.81 Flow Area (sq ft) 39.20

E.G. Slope (ft/ft) 0.000354 Area (sq ft) 39.20

Q Total (cfs) 102.00 Flow (cfs) 102.00

Top Width (ft) 20.34 Top Width (ft) 20.34

Vel Total (ft/s) 2.60 Avg. Vel. (ft/s) 2.60

• Max ChI Dpth (ft) 2.58 Hydr. Depth (ft) 1. 93
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• LWR.rep

Cony. Total (cfs) 5423.4 Cony. (cfs) 5423.4

Length Wtd. (ft) 170.00 Wetted Per. (ft) 21. 56

Min Ch EI (ft) 1437.47 Shear (lb/sq ft) 0.04

Alpha 1. 00 Stream Power (lb/ft s) 0.10

Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.42

C & E Loss (ft) 0.01 Cum SA (acres) 0.19

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.50 Element Left OB Channel Right OB

Vel Head (ft) 0.11 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.39 Reach Len. (ft) 170.00 170.00 170.00

Crit W.S. (ft) 1438.99 Flow Area (sq ft) 46.18

E.G. Slope (ft/ft) 0.000336 Area (sq ft) 46.18

Q Total (cfs) 125.00 Flow (cfs) 125.00

• Top Width (ft) 21.67 Top Width (ft) 21.67

Vel Total (ft/s) 2.71 Avg. Vel. (ft/s) 2.71

Max ChI Dpth (ft) 2.92 Hydr. Depth (ft) 2.13

Cony. Total (cfs) 6816.5 Cony. (cfs) 6816.5

Length Wtd. (ft) 170.00 Wetted Per. (ft) 23.04

Min Ch El (ft) 1437.47 Shear (lb/sq ft) 0.04

Alpha 1.00 Stream Power (lb/ft s) 0.11

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.00 0.48

C & E Loss (ft) 0.01 Cum SA (acres) 0.01 0.20

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1439.78 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1439.78 Reach Len. (ft)

Crit W.S. (ft) 1437.54 Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.000000 Area (sq ft)
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170.00

Channel

0.016

170.00

33.83

33.83

Right OB

170.00



• LWR.rep
Q Total (cfs) 1. 00 Plow (cfs) 1. 00

Top Width (ft) 19.25 Top Width (ft) 19.25

Vel Total (ft/s) 0.03 Avg. Vel. (ft/s) 0.03

Max ChI Dpth (ft) 2.31 Hydr. Depth (ft) 1. 76

Conv. Total (cfs) 4410.6 Conv. (cfs) 4410.6

Length Wtd. (ft) 170.00 Wetted Per. (ft) 20.35

Min Ch El (ft) 1437.47 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.37

C & E Loss (ft) 0.00 Cum SA (acres) 0.18

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1370

INPUT
Description:
Station Elevation Data num= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

-9 1442.66 -4 1440.86 8 1441.26 38 1441.63 72 1441. 36

• 77 1441. 86 87 1441. 81 91 1441.58 100 1437.08 110 1437.08

119 1441.58 128 1441. 81

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

-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

91 119 200 200 200 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1438.58 Element Left OB Channel Right OB

Vel Head (ft) 0.00 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.58 Reach Len. (ft) 200.00 200.00 200.00

Crit W.S. (ft) Flow Area (sq ft) 19.50

E.G. Slope (ft/ft) 0.000000 Area (sq ft) 19.50

Q Total (cfs) 1.00 Flow (cfs) 1. 00

Top Width (ft) 16.00 Top Width (ft) 16.00

Vel Total (ft/s) 0.05 Avg. Vel. (ft/s) 0.05

Max ChI Dpth (ft) 1. 50 Hydr. Depth (ft) 1.22

Conv. Total (cfs) 2007.5 Conv. (cfs) 2007.5

• Length Wtd. (ft) 200.00 Wetted Per. (ft) 16.71
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• LWR.rep

Min Ch El (ft) 1437.08 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.11

C & E Loss (ft) 0.00 Cum SA (acres) 0.08

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

sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.00 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1439.00 Reach Len. (ft)

crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000000 Area (sq ft)

Q Total (cfs) 1. 00 Flow (cfs)

• Top Width (ft) 17.67 Top Width (ft)

Vel Total (ft/s) 0.04 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 1.92 Hydr. Depth (ft)

Conv. Total (cfs) 3121. 5 Conv. (cfs)

Length Wtd. (ft) 200.00 Wetted Per. (ft)

Min Ch El (ft) 1437.08 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

Left OB

200.00

Channel

0.016

200.00

26.51

26.51

1.00

17.67

0.04

1.50

3121. 5

18.57

0.00

0.00

0.15

0.09

Right OB

200.00

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

sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.14 Element

Vel Head (ft) 0.00 Wt. n-Val.

• W.S. Elev (ft) 1439.14 Reach Len. (ft)
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Left OB

200.00

Channel

0.016

200.00

Right OB

200.00



• LWR.rep
Crit W.S. (ft) Flow Area (sq ft) 29.04

E.G. Slope (ft/ft) 0.000001 Area (sq ft) 29.04

Q Total (cfs) 4.00 Flow (cfs) 4.00

Top Width (ft) 18.23 Top Width (ft) 18.23

Vel Total (ft/s) 0.14 Avg. Vel. (ft/s) 0.14

Max Chl Dpth (ft) 2.06 Hydr. Depth (ft) 1. 59

Conv. Total (cfs) 3553.7 Conv. (cfs) 3553.7

Length Wtd. (ft) 200.00 Wetted Per. (ft) 19.20

Min Ch El (ft) 1437.08 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.16

C & E Loss (ft) 0.00 Cum SA (acres) 0.09

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

sections.

• CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1439.35 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1439.35 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000014 Area (sq ft)

Q Total (cfs) 16.00 Flow (cfs)

Top Width (ft) 19.07 Top Width (ft)

Vel Total (ft/s) 0.49 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 2.27 Hydr. Depth (ft)

Conv. Total (cfs) 4247.3 Conv. (cfs)

Length Wtd. (ft) 200.00 Wetted Per. (ft)

Min Ch El (ft) 1437.08 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

• Page 9

Left OB

200.00

Channel Right OB

0.016

200.00 200.00

32.94

32.94

16.00

19.07

0.49

1. 73

4247.3

20.14

0.00

0.00

0.18

0.09



• LWR.rep

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.11 Element Left OB Channel Right OB

Vel Head (ft) 0.07 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.03 Reach Len. (ft) 200.00 200.00 200.00

Crit W.S. (ft) Flow Area (sq ft) 46.97

E.G. Slope (ft/ft) 0.000214 Area (sq ft) 46.97

Q Total (cfs) 102.00 Flow (cfs) 102.00

Top width (ft) 21. 81 Top Width (ft) 21.81

Vel Total (ft/s) 2.17 Avg. Vel. (ft/s) 2.17

Max ChI Dpth (ft) 2.95 Hydr. Depth (ft) 2.15

Conv. Total (cfs) 6978.8 Conv. (cfs) 6978.8

Length Wtd. (ft) 200.00 Wetted Per. (ft) 23.21

Min Ch EI (ft) 1437.08 Shear (lb/sq ft) 0.03

Alpha 1. 00 Stream Power (lb/ft s) 0.06

• Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.25

C & E Loss (ft) 0.01 Cum SA (acres) 0.10

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.45 Element Left OB Channel Right OB

Vel Head (ft) 0.08 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.37 Reach Len. (ft) 200.00 200.00 200.00

Crit W.S. (ft) Flow Area (sq ft) 54.45

E.G. Slope (ft/ft) 0.000213 Area (sq ft) 54.45

Q Total (cfs) 125.00 Flow (cfs) 125.00

Top Width (ft) 23.14 Top Width (ft) 23.14

Vel Total (ft/s) 2.30 Avg. Vel. (ft/s) 2.30

Max ChI Dpth (ft) 3.29 Hydr. Depth (ft) 2.35

Conv. Total (cfs) 8567.2 Conv. (cfs) 8567.2

Length Wtd. (ft) 200.00 Wetted Per. (ft) 24.69

• Min Ch EI (ft) 1437.08 Shear (lb/sq ft) 0.03
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• LWR.rep
Alpha 1.00 Stream Power (lb/ft s) 0.07

Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.00 0.29

C & E Loss (ft) 0.01 Cum SA (acres) 0.01 0.11

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1439.78 Element Left OB Channel Right OB

Vel Head (ft) 0.00 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.78 Reach Len. (ft) 200.00 200.00 200.00

Crit W.S. (ft) Flow Area (sq ft) 41. 65

E.G. Slope (ft/ft) 0.000000 Area (sq ft) 41. 65

Q Total (cfs) 1. 00 Flow (cfs) 1. 00

Top width (ft) 20.81 Top Width (ft) 20.81

Vel Total (ft/s) 0.02 Avg. Vel. (ft/s) 0.02

Max ChI Dpth (ft) 2.70 Hydr. Depth (ft) 2.00

Conv. Total (cfs) 5903.0 Conv . (cfs) 5903.0

• Length Wtd. (ft) 200.00 Wetted Per. (ft) 22.09

Min Ch EI (ft) 1437.08 Shear (lb/sq ft) 0.00

Alpha 1.00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.22

C & E Loss (ft) 0.00 Cum SA (acres) 0.10

CROSS SECTION RIVER: Hawes Rd Channel
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data . num=

Sta Elev Sta Elev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441.37

11
Sta

8
100

Elev
1440.37
1436.64

Sta Elev
38 1441.19

110 1436.64

Sta Elev
72 1440.74

119 1441.14

Manning's n Values
Sta n Val

-9 .04

num=
Sta n Val

91 .016

3
Sta
119

n Val
.04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
91 119 20 20 20 .1 .3

• CROSS SECTION OUTPUT Profile #PF 1
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10.00

Right OB

1. 00

0.04

0.00

0.01

1.52

0.00

26.93

10.00

26.93

0.016

17.76

18.68

Channel

3191.4

10.00

Left OB

Cony. (cfs)

Wetted Per. (ft)

Cum Volume (acre-ft)

Flow (cfs)

Avg. Vel. (ft/s)

Flow Area (sq ft)

Shear (lb/sq ft)

Element

Top Width (ft)

Area (sq ft)

Stream Power (lb/ft s)

Reach Len. (ft)

Wt. n-Val.

Hydr. Depth (ft)

0.00

0.04 Cum SA (acres)

1. 00

0.04

1. 00

1. 94

0.00

17.76

10.00

3191. 4

1436.64

1438.58

1438.58

0.000000

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

sections.

• E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Cony. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

•
CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.00 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1439.00 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000000 Area (sq ft)

Q Total (cfs) 1.00 Flow (cfs)

Top Width (ft) 19.43 Top Width (ft)

Vel Total (ft/s) 0.03 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.36 Hydr. Depth (ft)

Cony. Total (cfs) 4564.8 Cony. (cfs)

Length Wtd. (ft) 10.00 Wetted Per. (ft)

• Min Ch El (ft) 1436.64 Shear (lb/sq ft)

Page 12

Left OB

10.00

Channel

0.016

10.00

34.67

34.67

1.00

19.43

0.03

1. 78

4564.8

20.54

0.00

Right OB

10.00



• Alpha

Frctn Loss (ft)

C & E Loss (ft)

1.00

0.00

0.04

LWR.rep
Stream Power (lb/ft s)

Cum volume (acre-ft)

Cum SA (acres)

0.00

0.01

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

sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.14 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1439.14 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000001 Area (sq ft)

Q Total (cfs) 4.00 Flow (cfs)

Top Width (ft) 19.99 Top Width (ft)

Vel Total (ft/s) 0.11 Avg. Vel. (ft/s)

• Max ChI Dpth (ft) 2.50 Hydr. Depth (ft)

Conv. Total (cfs) 5086.7 Conv. (cfs)

Length Wtd. (ft) 10.00 Wetted Per. (ft)

Min Ch EI (ft) 1436.64 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.05 Cum SA (acres)

Left OB

10.00

Channel Right OB

0.016

10.00 10.00

37.45

37.45

4.00

19.99

0.11

1.87

5086.7

21.17

0.00

0.00

0.01

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

sections.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1439.35 Element

Vel Head (ft) 0.00 Wt. n-val.

W.S. Elev (ft) 1439.35 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.000007 Area (sq ft)
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• LWR.rep

Q Total (cfs) 16.00 Flow (cfs) 16.00

Top Width (ft) 20.82 Top Width (ft) 20.82

Vel Total (ft/s) 0.38 Avg. Vel. (ft/s) 0.38

Max ChI Dpth (ft) 2.71 Hydr. Depth (ft) 2.00

Cony. Total (cfs) 5912.0 Cony. (cfs) 5912.0

Length Wtd. (ft) 10.00 Wetted Per. (ft) 22.10

Min Ch EI (ft) 1436.64 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.01

C & E Loss (ft) 0.05 Cum SA (acres)

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

• CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.07 Element

Vel Head (ft) 0.05 Wt. n-Val.

W.S. Elev (ft) 1440.02 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000128 Area (sq ft)

Q Total (cfs) 102.00 Flow (cfs)

Top Width (ft) 23.50 Top Width (ft)

Vel Total (ft/s) 1. 80 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.38 Hydr. Depth (ft)

Cony. Total (cfs) 9026.1 Cony. (cfs)

Length Wtd. (ft) 10.00 Wetted Per. (ft)

Min Ch El (ft) 1436.64 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.06 Cum SA (acres)

• Page 14

Left OB

10.00

Channel

0.016

10.00

56.55

56.55

102.00

23.50

1. 80

2.41

9026.1

25.10

0.02

0.03

0.01

Right OB

10.00



• LWR.rep

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).
need for

This may indicate the

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.41 Element Left OB Channel

Vel Head (ft) 0.06 Wt. n-Val. 0.040 0.016

W.S. Elev (ft) 1440.35 Reach Len. (ft) 10.00 10.00

Crit W.S. (ft) Flow Area (sq ft) 0.02 64.60

E.G. Slope (ft/ft) 0.000133 Area (sq ft) 0.02 64.60

Q Total (cfs) 125.00 Flow (cfs) 0.00 125.00

Top Width (ft) 28.47 Top Width (ft) 3.64 24.84

Vel Total (ft/s) 1. 93 Avg. Vel. (ft/s) 0.01 1. 93

Max ChI Dpth (ft) 3.71 Hydr. Depth (ft) 0.00 2.60

Conv. Total (cfs) 10843.8 Conv. (cfs) 0.0 10843.8

• Length Wtd. (ft) 10.00 Wetted Per. (ft) 3.64 26.59

Min Ch EI (ft) 1436.64 Shear (lb/sq ft) 0.00 0.02

Alpha 1.00 Stream Power (lb/ft s) 0.00 0.04

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.00 0.01

C & E Loss (ft) 0.07 Cum SA (acres)

Right OB

10.00

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Profile #PF 7

1439.78

0.00

1439.78

0.000000

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)
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Left OB

10.00

Channel

0.016

10.00

51.19

51.19

Right OB

10.00



•
LWR.rep

Q Total (cfs) 1. 00 Flow (cfs) 1.00

Top Width (ft) 22.57 Top Width (ft) 22.57

Vel Total (ft/s) 0.02 Avg. Vel. (ft/s) 0.02

Max ChI Dpth (ft) 3.14 Hydr. Depth (ft) 2.27

Conv. Total (cfs) 7865.2 Conv. (cfs) 7865.2

Length Wtd. (ft) 10.00 Wetted Per. (ft) 24.06

Min Ch EI (ft) 1436.64 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum volume (acre-ft) 0.01

C & E Loss (ft) 0.06 Cum SA (acres)

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

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

•
additional cross sections.

warning: The conveyance ratio (upstream
than 0.7 or greater than 1.4.

sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3490

INPUT
Description: Southern Avenue Detention Basin
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev
25 1457.58 45 1457.34 100 1445.6

390 1457.34 405 1457.58

Sta Elev
225 1444.5

Sta Elev
350 1445.6

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

25 .04 45 .025 390 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

45 390 125 125 125 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1446.35 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1446.35 Reach Len. (ft)

Crit W.S. (ft) 1445.03 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000018 Area (sq ft)

Q Total (cfs) 96.00 Flow (cfs)

• Top Width (ft) 256.03 Top Width (ft)
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Left OB

125.00

Channel

0.025

125.00

326.18

326.18

96 .00

256 .03

Right OB

125.00



•
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Vel Total (ft/s) 0.29 Avg. Vel. (ft/s) 0.29

Max Chl Dpth (ft) 1. 85 Hydr. Depth (ft) 1.27

Conv. Total (cfs) 22771.7 Conv. (cfs) 22771.7

Length Wtd. (ft) 125.00 Wetted Per. (ft) 256.23

Min Ch El (ft) 1444.50 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 1. 79

C & E Loss (ft) 0.04 Cum SA (acres) 1.23

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

sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1447.63 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1447.63 Reach Len. (ft)

• Crit W.S. (ft) 1445.19 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000007 Area (sq ft)

Q Total (cfs) 185.00 Flow (cfs)

Top Width (ft) 266.39 Top Width (ft)

Vel Total (ft/s) 0.28 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.13 Hydr. Depth (ft)

Conv. Total (cfs) 71797.0 Conv. (cfs)

Length Wtd. (ft) 125.00 Wetted Per. (ft)

Min Ch El (ft) 1444.50 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.06 Cum SA (acres)

Left OB

125.00

Channel

0.025

125.00

660.34

660.34

185.00

266.39

0.28

2.48

71797.0

266.90

0.00

0.00

2.82

1.30

Right OB

125.00

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

•
additional cross sections.

warning: The conveyance ratio (upstream
than 0.7 or greater than 1.4 .

sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross
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~ CROSS SECTION OUTPUT

LWR.rep

Profile #PF 3

E.G. Elev (ft) 1448.41 Element Left OB Channel Right OB

Vel Head (ft) 0.00 Wt. n-Val. 0.025

W.S. Elev (ft) 1448.41 Reach Len. (ft) 125.00 125.00 125.00

Crit W.S. (ft) 1445.28 Flow Area (sq ft) 871.10

E.G. Slope (ft/ft) 0.000005 Area (sq ft) 871.10

Q Total (cfs) 248.00 Flow (cfs) 248.00

Top Width (ft) 272.71 Top Width (ft) 272.71

Vel Total (ft/s) 0.28 Avg. Vel. (ft/s) 0.28

Max ChI Dpth (ft) 3.91 Hydr. Depth (ft) 3.19

Conv. Total (cfs) 112100.6 Conv. (cfs) 112100.6

Length Wtd. (ft) 125.00 Wetted Per. (ft) 273.42

Min Ch El (ft) 1444.50 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 3.36

~ C & E Loss (ft) 0.07 Cum SA (acres) 1.32

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

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1449.27 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1449.27 Reach Len. (ft)

Crit W.S. (ft) 1445.37 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000004 Area (sq ft)

Q Total (cfs) 324.00 Flow (cfs)

Top Width (ft) 279.67 Top Width (ft)

Vel Total (ft/s) 0.29 Avg. Vel. (ft/s)

~
Max ChI Dpth (ft) 4.77 Hydr. Depth (ft)
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Left OB

125.00

Channel

0.025

125.00

1108.48

1108.48

324.00

279.67

0.29

3.96

Right OB

125.00



• LWR.rep
Conv. Total (cfs) 164646.2 Conv. (cfs) 164646.2

Length Wtd. (ft) 125.00 Wetted Per. (ft) 280.59

Min Ch El (ft) 1444.50 Shear (lb/sg ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 3.91

C & E Loss (ft) 0.09 Cum SA (acres) 1.34

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1450.85 Element Left OB Channel Right OB

Vel Head (ft) 0.00 Wt. n-Val. 0.025

W.S. Elev (ft) 1450.84 Reach Len. (ft) 125.00 125.00 125.00

• Crit W.S. (ft) 1445.52 Flow Area (sg ft) 1559.73

E.G. Slope (ft/ft) 0.000003 Area (sg ft) 1559.73

Q Total (cfs) 480.00 Flow (cfs) 480.00

Top Width (ft) 292.43 Top Width (ft) 292.43

Vel Total (ft/s) 0.31 Avg. Vel. (ft/s) 0.31

Max Chl Dpth (ft) 6.34 Hydr. Depth (ft) 5.33

Conv. Total (cfs) 282153.3 Conv. (cfs) 282153.3

Length Wtd. (ft) 125.00 Wetted Per. (ft) 293.75

Min Ch El (ft) 1444.50 Shear (lb/sg ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 5.12

C & E Loss (ft) 0.11 Cum SA (acres) 1.39

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

•
additional cross sections.

Warning: The conveyance ratio (upstream
than 0.7 or greater than 1.4.

sections .

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

Page 19



• LWR.rep
CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1452.48 Element Left OB Channel Right OB

Vel Head (ft) 0.00 Wt. n-Val. 0.025

W.S. Elev (ft) 1452.48 Reach Len. (ft) 125.00 125.00 125.00

Crit W.S. (ft) 1445.64 Flow Area (sq ft) 2048.68

E.G. Slope (ft/ft) 0.000002 Area (sq ft) 2048.68

Q Total (cfs) 644.00 Flow (cfs) 644.00

Top Width (ft) 305.66 Top Width (ft) 305.66

Vel Total (ft/s) 0.31 Avg. Vel. (ft/s) 0.31

Max ChI Dpth (ft) 7.98 Hydr. Depth (ft) 6.70

Conv. Total (cfs) 431240.5 Conv. (cfs) 431240.5

Length Wtd. (ft) 125.00 Wetted Per. (ft) 307.39

Min Ch El (ft) 1444.50 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 6.28

• C & E Loss (ft) 0.13 Cum SA (acres) 1.43

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1453.27 Element

Vel Head (ft) 0.00 Wt. n-Val.

W.S. Elev (ft) 1453.27 Reach Len. (ft)

Crit W.S. (ft) 1445.68 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000002 Area (sq ft)

Q Total (cfs) 712.00 Flow (cfs)

Top Width (ft) 312.07 Top Width (ft)

Vel Total (ft/s) 0.31 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 8.77 Hydr. Depth (ft)

• Conv. Total (cfs) 513107.3 Conv. (cfs)
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Left OB

125.00

Channel

0.025

125.00

2293.30

2293.30

712.00

312.07

0.31

7.35

513107.3

Right OB

125.00



• LWR.rep

Length Wtd. (ft) 125.00 Wetted Per. (ft) 313.99

Min Ch El (ft) 1444.50 Shear (lb/sq ft) 0.00

Alpha 1. 00 Stream Power (lb/ft s) 0.00

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.01 6.77 0.04

C & E Loss (ft) 0.12 Cum SA (acres) 0.03 1.44 0.14

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

additional cross sections.
warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3365

INPUT
Description: End RCB Culvert
Station Elevation Data num=

Sta Elev Sta Elev
88 1454.24 99.9 1451.33

160 1454.11

6
Sta
100

Elev
1444

Sta
110

Elev
1444

Sta Elev
110.1 1451.33

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

88 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Lengths: Left Channel Right
99.9 110.1 983.8 983.8 983.8

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1446.30 Element Left OB Channel Right OB

Vel Head (ft) 0.39 Wt. n-Val. 0.015

W.S. Elev (ft) 1445.91 Reach Len. (ft) 983.80 983.80 983.80

Crit W.S. (ft) 1445.41 Flow Area (sq ft) 19.16

E.G. Slope (ft/ft) 0.001655 Area (sq ft) 19.16

Q Total (cfs) 96.00 Flow (cfs) 96 .00

Top Width (ft) 10.05 Top Width (ft) 10.05

Vel Total (ft/s) 5.01 Avg. Vel. (ft/s) 5.01

Max Chl Dpth (ft) 1. 91 Hydr. Depth (ft) 1.91

Cony. Total (cfs) 2359.9 Cony. (cfs) 2359.9

Length Wtd. (ft) 983.80 Wetted Per. (ft) 13.82

• Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.14
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• LWR.rep
Alpha 1. 00 Stream Power (lb/ft s) 0.72

Frctn Loss (ft) Cum Volume (acre-ft) 1. 30

C & E Loss (ft) Cum SA (acres) 0.85

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1447.56 Element Left OB Channel Right OB

Vel Head (ft) 0.60 Wt. n-Val. 0.015

W.S. Elev (ft) 1446.96 Reach Len. (ft) 983.80 983.80 983.80

Crit W.S. (ft) 1446.19 Flow Area (sq ft) 29.76

E.G. Slope (ft/ft) 0.001711 Area (sq ft) 29.76

Q Total (cfs) 185.00 Flow (cfs) 185.00

Top Width (ft) 10.08 Top Width (ft) 10.08

Vel Total (ft/s) 6.22 Avg. Vel. (ft/s) 6.22

Max ChI Dpth (ft) 2.96 Hydr. Depth (ft) 2.95

Conv . Total (cfs) 4472 .0 Conv. (cfs) 4472.0

• Length Wtd. (ft) 983.80 Wetted Per. (ft) 15.93

Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.20

Alpha 1. 00 Stream Power (lb/ft s) 1.24

Frctn Loss (ft) Cum Volume (acre-ft) 1. 83

C & E Loss (ft) Cum SA (acres) 0.90

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1448.33 Element Left OB Channel Right OB

Vel Head (ft) 0.73 Wt. n-Val. 0.015

W.S. Elev (ft) 1447.61 Reach Len. (ft) 983.80 983.80 983.80

Crit W.S. (ft) 1446.66 Flow Area (sq ft) 36.24

E.G. Slope (ft/ft) 0.001768 Area (sq ft) 36.24

Q Total (cfs) 248.00 Flow (cfs) 248.00

Top Width (ft) 10.10 Top Width (ft) 10.10

Vel Total (ft/s) 6.84 Avg. Vel. (ft/s) 6.84

• Max ChI Dpth (ft) 3.61 Hydr. Depth (ft) 3.59
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Cony. Total (cfs) 5897.9 Cony. (cfs) 5897.9

Length Wtd. (ft) 983.80 Wetted Per. (ft) 17.21

Min Ch EI (ft) 1444.00 Shear (lb/sq ft) 0.23

Alpha 1.00 Stream Power (lb/ft s) 1. 59

Frctn Loss (ft) Cum Volume (acre-ft) 2.06

C & E Loss (ft) Cum SA (acres) 0.92

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1449.18 Element Left OB Channel Right OB

Vel Head (ft) 0.87 Wt. n-Val. 0.015

W.S. Elev (ft) 1448.31 Reach Len. (ft) 983.80 983.80 983.80

Crit W.S. (ft) 1447.18 Flow Area (sq ft) 43.39

E.G. Slope (ft/ft) 0.001840 Area (sq ft) 43.39

Q Total (cfs) 324.00 Flow (cfs) 324.00

• Top Width (ft) 10.12 Top Width (ft) 10.12

Vel Total (ft/s) 7.47 Avg. Vel. (ft/s) 7.47

Max ChI Dpth (ft) 4.31 Hydr. Depth (ft) 4.29

Cony. Total (cfs) 7553.0 Cony. (cfs) 7553.0

Length Wtd. (ft) 983.80 Wetted Per. (ft) 18.63

Min Ch EI (ft) 1444.00 Shear (lb/sq ft) 0.27

Alpha 1. 00 Stream Power (lb/ft s) 2.00

Frctn Loss (ft) Cum Volume (acre-ft) 2.25

C & E Loss (ft) Cum SA (acres) 0.92

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1450.73 Element

Vel Head (ft) 1.12 Wt. n-Val.

W.S. Elev (ft) 1449.62 Reach Len. (ft)

Crit W.S. (ft) 1448.13 Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.001985 Area (sq ft)
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• LWR.rep
Q Total (cfs) 480.00 Flow (cfs) 480.00

Top Width (ft) 10.15 Top Width (ft) 10.15

Vel Total (ft/s) 8.48 Avg. Vel. (ft/s) 8.48

Max ChI Dpth (ft) 5.61 Hydr. Depth (ft) 5.57

Conv. Total (cfs) 10772.7 Conv. (cfs) 10772.7

Length Wtd. (ft) 983.80 Wetted Per. (ft) 21.23

Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.33

Alpha 1. 00 Stream Power (lb/ft s) 2.80

Frctn Loss (ft) Cum Volume (acre-ft) 2.80

C & E Loss (ft) Cum SA (acres) 0.96

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1452.35 Element Left OB Channel Right OB

Vel Head (ft) 1.25 Wt. n-Val. 0.015

W.S. Elev (ft) 1451.10 Reach Len. (ft) 983.80 983.80 983.80

• Crit W.S. (ft) 1449.03 Flow Area (sq ft) 71.71

E.G. Slope (ft/ft) 0.001932 Area (sq ft) 71.71

Q Total (cfs) 644.00 Flow (cfs) 644.00

Top Width (ft) 10.19 Top Width (ft) 10.19

Vel Total (ft/s) 8.98 Avg. Vel. (ft/s) 8.98

Max ChI Dpth (ft) 7.10 Hydr. Depth (ft) 7.03

Conv. Total (cfs) 14651.9 Conv. (cfs) 14651.9

Length Wtd. (ft) 983.80 Wetted Per. (ft) 24.20

Min Ch EI (ft) 1444.00 Shear (lb/sq ft) 0.36

Alpha 1.00 Stream Power (lb/ft s) 3.21

Frctn Loss (ft) Cum Volume (acre-ft) 3.24

C & E Loss (ft) Cum SA (acres) 0.98

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 7

1453.15

1.21

Element

Wt. n-Val.
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• LWR.rep

W.S. Elev (ft) 1451. 95 Reach Len. (ft) 983.80 983.80 983.80

Crit W.S. (ft) 1449.37 Flow Area (sg ft) 0.77 80.31 3.39

E.G. Slope (ft/ft) 0.001646 Area (sg ft) 0.77 80.31 3.39

Q Total (cfs) 712.00 Flow (cfs) 0.52 709.15 2.33

Top Width (ft) 23.75 Top Width (ft) 2.51 10.20 11.04

Vel Total (ft/s) 8.43 Avg. Vel. (ft/s) 0.67 8.83 0.69

Max ChI Dpth (ft) 7.94 Hydr. Depth (ft) 0.31 7.87 0.31

Conv. Total (cfs) 17547.3 Conv. (cfs) 12.8 17477.1 57.4

Length Wtd. (ft) 983.80 Wetted Per. (ft) 2.59 24.66 11.06

Min Ch EI (ft) 1444.00 Shear (lb/sg tt) 0.03 0.33 0.03

Alpha 1. 09 Stream Power (lb/ft s) 0.02 2.96 0.02

Frctn Loss (ft) Cum Volume (acre-ft) 0.01 3.36 0.04

C & E Loss (ftl Cum SA (acres) 0.03 0.98 0.12

CULVERT RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 3000

Sta Hi Cord Lo Cord
700 1454.6

Basin OutletDetention
41

900
2.6

Coordinates

INPUT
Description: Southern Avenue
Distance from Upstream XS =
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

num= 2
Sta Hi Cord Lo Cord

o 1454.6

•
Upstream Bridge Cross Section Data
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
88 1454.24 99.9 1451. 33 100 1444 110 1444 110.1 1451.33

160 1454.11

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

88 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan.
99.9 110.1 .1 .3

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 1450.4 200 1450.4

Downstream Bridge Cross Section Data
Station Elevation Data num= 7

• Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
88 1447.09 99.9 1446.85 100 1437.85 110 1437.85 110.1 1446.85
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147 1450.46 168 1448.96

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

88 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan.
99.9 110.1 .1 .3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
weir crest shape

Number of Culverts 1

10 horiz. to 1.0 vertical
12 horiz. to 1.0 vertical

.95

Broad Crested

Culvert Name Shape Rise Span
Culvert #1 Box 6 10
FHWA Chart # 9 - flared wingwalls and Inlet top edge bevel
FHWA Scale # 1 - Wingwall flared 45 deg.j inlet top edge bevel=0.43D
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef

o 983.8 .013 .2 .2
Upstream Elevation = 1444

Centerline Station 105
Downstream Elevation = 1437.85

Centerline Station 105

CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1• Culv Q (cfs)

# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

96.00
1

96.00
1446.30
1445.91
1439.99
1439.39

6.31
6.53

1446.30
1446.27

Inlet
1445.42
1438.98

1.13
1.42

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

6.76
8.53

1444.00
1437.85

6.03
0.11
0.17

1454.61

Note:
The

Note:

During supercritical analysis, the culvert direct step method went to normal depth.

program then assumed normal depth at the outlet.
The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 2
Culvert ID : Culvert #1

Culv Q (cfs) 185.00 Culv Ful Lngh (ft)
# Barrels 1 Culv Vel US (ft/s) 8.41
Q Barrel (cfs) 185.00 Culv Vel DS (ft/s) 10.70

• E.G. US. (ft) 1447.57 Culv Inv El Up (ft) 1444.00
W.S. US. (ft) 1446.96 Culv Inv El Dn (ft) 1437.85
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• E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

1441.14
1440.04

6.42
6.92

1447.57
1447.52

Inlet
1446.20
1439.58

1. 73
2.20

LWR.rep
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

5.94
0.21
0.27

1454.61

Note:
The

Note:

During supercritical analysis, the culvert direct step method went to normal depth.

program then assumed normal depth at the outlet.
The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 3
Culvert ID : Culvert #1

•

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
CUlv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

248.00
1

248.00
1448.34
1447.61
1441. 85
1440.51

6.49
7.09

1448.34
1448.28

Inlet
1446.67
1439.96

2.11
2.67

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv EI Up (ft)
Culv Inv EI Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q weir (cfs)
weir Sta Lft (ft)
weir Sta Rgt (ft)
Weir Submerg
weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min EI Weir Flow (ft)

9.28
11.76

1444.00
1437.85

5.90
0.25
0.33

1454.61

Note:
The

Note:

During supercritical analysis, the culvert direct step method went to normal depth.

program then assumed normal depth at the outlet.
The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 4
Culvert ID : Culvert #1

•

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

324.00
1

324.00
1449.19
1448.31
1442.63
1441. 03

6.55
7.28

1449.19
1449.11

Inlet
1447.20
1440.39

2.54
3.19

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv EI Up (ft)
Culv Inv EI Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
weir Sta Rgt (ft)
Weir Submerg
weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min EI Weir Flow (ft)
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• Note:
The

Note:

LWR.rep
During supercritical analysis, the culvert direct step method went to normal depth.

program then assumed normal depth at the outlet.
The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 5
Culvert ID : Culvert #1

During supercritical analysis, the culvert direct step method went to normal depth.

CULVERT OUTPUT Profile #PF 6
Culvert ID : Culvert #1

program then assumed normal depth at the outlet.
The flow in the culvert is entirely supercritical.

•

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W. S. US. (f t)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

Note:
The

Note:

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

480.00
1

480.00
1450.74
1449.62
1444.06
1441. 98

6.68
7.63

1450.74
1450.64

Inlet
1448.15
1441.19

3.34
4.15

644.00
1

644.00
1452.36
1451.10
1445.40
1442.88

6.96
8.22

1452.36
1452.08

Inlet
1449.05
1441.98

4.13
5.05

Culv Fu1 Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv EI Up (ft)
Cu1v Inv EI Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min E1 weir Flow (ft)

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Cu1v Inv EI Up (ft)
Culv Inv E1 Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min EI Weir Flow (ft)

11.56
14.36

1444.00
1437.85

5.83
0.34
0.51

1454.61

12.75
15.58

1444.00
1437.85

5.82
0.36
0.78

1454.61

Note:
The

Note:

During supercritical analysis, the culvert direct step method went to normal depth.

program then assumed normal depth at the outlet.
The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #PF 7
Culvert ID : Culvert #1

Culv Q (cfs) 712.00 Culv Ful Lngh (ft)
# Barrels 1 Culv Vel US (ft/s) 11. 87
Q Barrel (cfs) 712.00 Culv Vel DS (ft/s) 16.00

• E.G. US. (ft) 1453.15 Culv Inv EI Up (ft) 1444.00
W.S. US. (ft) 1451. 95 Culv Inv EI Dn (ft) 1437.85
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•
LWR.rep

E.G. DS (ft) 1445.92 Culv Frctn Ls (ft) 6.44
W.S. DS (ft) 1443.23 CuN E:kt Lss (ft) 0.36
Delta EG (ft) 7.23 Culv Ent Lss (ft) 0.44
Delta WS (ft) 8.71 Q Weir (cfs)
E.G. IC (ft) 1453.15 Weir Sta Lft (ft)
E.G. OC (ft) 1452.64 Weir Sta Rgt (ft)
Culvert Control Inlet Weir Submerg
Culv WS Inlet (ft) 1450.00 Weir Max Depth (ft)
Culv WS Outlet (ft) 1442.30 Weir Avg Depth (ft)
Culv Nml Depth (ft) 4.45 Wr Flw Area (sq ft)
Culv Crt Depth (ft) 5.40 Min EI Weir Flow (ft) 1454.61

Note:
The

Note:

During supercritical analysis, the culvert direct step method went to normal depth.

program then assumed normal depth at the outlet.
The flow in the culvert is entirely supercritical.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2381

INPUT
Description: End Channel
Station Elevation Data

Sta Elev Sta
88 1447.09 99.9

147 1450.46 168

Transition,
num=

Elev
1446.85
1448.96

Begin RCB
7
Sta Elev
100 1437.85

Sta Elev
110 1437.85

Sta Elev
110.1 1446.85

Manning's n Values
Sta n Val

88 .04

num=
Sta n Val

99.9 .015

3
Sta

110.1
n Val

.04

•

Bank Sta: Left
99.9

Right
110.1

Lengths: Left Channel
120.3 120.3

Right
120.3

Coeff Contr.
.1

Expan .
. 3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1440.09 Element Left OB Channel Right OB

Vel Head (ft) 1.11 Wt. n-Val. 0.015

W.S. Elev (ft) 1438.99 Reach Len. (ft) 120.30 120.30 120.30

Crit W.S. (ft) 1439.27 Flow Area (sq ft) 11.38

E.G. Slope (ft/ft) 0.008031 Area (sq ft) 11.38

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 10.03 Top Width (ft) 10.03

Vel Total (ft/s) 8.44 Avg. Vel. (ft/s) 8.44

Max ChI Dpth (ft) 1.14 Hydr. Depth (ft) 1.13

Cony. Total (cfs) 1071.2 Cony. (cfs) 1071.2

Length Wtd. (ft) 120.30 Wetted Per. (ft) 12.27

Min Ch EI (ft) 1437.85 Shear (lb/sq ft) 0.46

Alpha 1. 00 Stream Power (lb/ft s) 3.92

• Frctn Loss (ft) Cum Volume (acre-ft) 0.95
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• C & E Loss (ft)

LWR.rep

Cum SA (acres) 0.62

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1441. 34 Element Left OB Channel Right OB

Vel Head (ft) 1. 75 Wt. n-Val. 0.015

W.S. Elev (ft) 1439.59 Reach Len. (ft) 120.30 120.30 120.30

Crit W.S. (ft) 1440.04 Flow Area (sq ft) 17.42

E.G. Slope (ft/ft) 0.008165 Area (sq ft) 17.42

Q Total (cfs) 185.00 Flow (cfs) 185.00

Top Width (ft) 10.04 Top Width (ft) 10.04

Vel Total (ft/s) 10.62 Avg. Vel. (ft/s) 10.62

Max ChI Dpth (ft) 1. 74 Hydr. Depth (ft) 1. 74

Conv. Total (cfs) 2047.4 Conv. (cfs) 2047.4

Length Wtd. (ft) 120.30 Wetted Per. (ft). 13.48

• Min Ch EI (ft) 1437.85 Shear (lb/sq ft) 0.66

Alpha 1.00 Stream Power (lb/ft s) 7.00

Frctn Loss (ft) Cum Volume (acre-ft) 1.30

C & E Loss (ft) Cum SA (acres) 0.68

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1442.09 Element Left OB Channel Right OB

Vel Head (ft) 2.12 Wt. n-Val. 0.015

W.S. Elev (ft) 1439.97 Reach Len. (ft) 120.30 120.30 120.30

Crit W.S. (ft) 1440.52 Flow Area (sq ft) 21.24

E.G. Slope (ft/ft) 0.008153 Area (sq ft) 21.24

Q Total (cfs) 248.00 Flow (cfs) 248.00

Top Width (ft) 10.05 Top Width (ft) 10.05

Vel Total (ft/s) 11.68 Avg. Vel. (ft/s) 11.68

Max ChI Dpth (ft) 2.12 Hydr. Depth (ft) 2.11

• Conv. Total (cfs) 2746.5 Conv. (cfs) 2746.5
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• LWR.rep
Length Wtd. (ft) 120.30 Wetted Per. (ft) 14.24

Min Ch EI (ft) 1437.85 Shear (lb/sq ft) 0.76

Alpha 1. 00 Stream Power (lb/ft s) 8.87

Frctn Loss (ft) Cum Volume (acre-ft) 1.41

C & E Loss (ft) Cum SA (acres) 0.69

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1442.90 Element Left OB Channel Right OB

Vel Head (ft) 2.50 Wt. n-Val. 0.015

W.S. Elev (ft) 1440.40 Reach Len. (ft) 120.30 120.30 120.30

Crit W.S. (ft) 1441. 04 Flow Area (sq ft) 25.53

E.G. Slope (ft/ft) 0.008142 Area (sq ft) 25.53

Q Total (cfs) 324.00 Flow (cfs) 324.00

Top Width (ft) 10.06 Top Width (ft) 10.06

Vel Total (ft/s) 12.69 Avg. Vel. (ft/s) 12.69

• Max ChI Dpth (ft) 2.55 Hydr. Depth (ft) 2.54

Cony. Total (cfs) 3590.6 Cony. (cfs) 3590.6

Length Wtd. (ft) 120.30 Wetted Per. (ft) 15.09

Min Ch EI (ft) 1437.85 Shear (lb/sq ft) 0.86

Alpha 1.00 Stream Power (lb/ft s) 10.91

Frctn Loss (ft) Cum Volume (acre-ft) 1.47

C & E Loss (ft) Cum SA (acres) 0.70

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1444.36 Element Left OB Channel Right OB

Vel Head (ft) 3.16 Wt. n-Val. 0.015

W.S. Elev (ft) 1441.20 Reach Len. (ft) 120.30 120.30 120.30

Crit W.S. (ft) 1441. 99 Flow Area (sq ft) 33.66

E.G. Slope (ft/ft) 0.008147 Area (sq ft) 33.66

Q Total (cfs) 480.00 Flow (cfs) 480.00

• Top Width (ft) 10.07 Top Width (ft) 10.07
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• LWR.rep

Vel Total (ft/s) 14.26 Avg. Vel. (ft/s) 14 .26

Max ChI Dpth (ft) 3.35 Hydr. Depth (ft) 3.34

Conv. Total (cfs) 5317.9 Conv. (cis) 5317.9

Length Wtd. (ft) 120.30 Wetted Per. (ft) 16.71

Min Ch EI (ft) 1437.85 Shear (lb/sq ft) 1.02

Alpha 1. 00 Stream Power (lb/ft s) 14.61

Frctn Loss (ft) Cum Volume (acre-ft) 1. 78

C & E Loss (ft) Cum SA (acres) 0.73

CROSS SECTION OUTPUT profile #PF 6

E.G. Elev (ft) 1445.71 Element Left OB Channel Right OB

Vel Head (ft) 3.72 Wt. n-Val. 0.015

W.S. Elev (ft) 1441. 99 Reach Len. (ft) 120.30 120.30 120.30

Crit W.S. (ft) 1442.88 Flow Area (sq ft) 41.62

• E.G. Slope (ft/ft) 0.008151 Area (sq ft) 41.62

Q Total (cfs) 644.00 Flow (cfs) 644.00

Top Width (ft) 10.09 Top Width (ft) 10.09

Vel Total (ft/s) 15.47 Avg. Vel. (ft/s) 15.47

Max ChI Dpth (ft) 4.14 Hydr. Depth (ft) 4.12

Conv. Total (cfs) 7133.3 Conv. (cfs) 7133.3

Length Wtd. (ft) 120.30 Wetted Per. (ft) 18.29

Min Ch EI (ft) 1437.85 Shear (lb/sq ft) 1.16

Alpha 1. 00 Stream Power (lb/ft s) 17.92

Frctn Loss (ft) Cum Volume (acre-ft) 1.96

C & E Loss (ft) Cum SA (acres) 0.75

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Profile #PF 7

1446.23

3.92

1442.31

Element

Wt. n-Val.

Reach Len. (ft)
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• LWR.rep
Crit W.S. (ft) 1443.23 Flow Area (sq ft) 44.81

E.G. Slope (ft/ft) 0.008150 Area (sq ft) 44.81

Q Total (cfs) 712.00 Flow (cfs) 712.00

Top Width (ft) 10.10 Top Width (ft) 10.10

Vel Total (ft/s) 15.89 Avg. Vel. (ft/s) 15.89

Max ChI Dpth (ft) 4.46 Hydr. Depth (ft) 4.44

Conv. Total (cfs) 7886.9 Conv. (cfs) 7886.9

Length Wtd. (ft) 120.30 Wetted Per. (ft) 18.92

Min Ch EI (ft) 1437.85 Shear (lb/sq ft) 1.21

Alpha 1. 00 Stream Power (lb/ft s) 19.15

Frctn Loss (ft) Cum Volume (acre-ft) 1.95

C & E Loss (ft) Cum SA (acres) 0.75

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2261

•
INPUT
Description: Begin Channel Transition
Station Elevation Data num= 8

Sta Elev Sta Elev Sta
68 1442.97 76 1444.97 88

127.36 1444.73 145 1449.96 170

Elev
1444.73
1447.96

Sta Elev
100 1437.73

Sta Elev
116 1438.05

Manning's n Values
Sta n Val

68 .04

num=
Sta n Val

88 .016

3
Sta

127.36
n Val

.04

Bank Sta: Left Right
88 127.36

Left Levee Station=

Lengths: Left Channel Right
60 60 60

88 Elevation= 1443.77

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.70 Element

Vel Head (ft) 0.15 Wt. n-Val.

W.S. Elev (ft) 1439.55 Reach Len. (ft)

Crit W.S. (ft) 1438.89 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000707 Area (sq ft)

Q Total (cfs) 96.00 Flow (cfs)

Top Width (ft) 21. 67 Top Width (ft)

Vel Total (ft/s) 3.07 Avg. Vel. (ft/s)

• Max ChI Dpth (ft) 1. 82 Hydr. Depth (ft)
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Conv. Total (cfs) 3610.5 Conv. (cfs) 3610.5

Length Wtd. (ft) 60.00 Wetted Per. (ft) 22.57

Min Ch El (ft) 1437.73 Shear (lb/sq ft) 0.06

Alpha 1.00 Stream Power (lb/ft s) 0.19

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.89

C & E Loss (ft) 0.00 Cum SA (acres) 0.58

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 2

1440.37 Element

0.28 Wt. n-Val.

1440.10 Reach L.en. (ft)

1439.41 Flow Area (sq ft)

0.000978 Area (sq ft)

185.00 Flow (cfs)

23.53 Top Width (ft)

4.24 Avg. Vel. (ft/s)

2.36 Hydr. Depth (ft)

5914.6 Conv. (cfs)

60.00 Wetted Per. (ft)

1437.73 Shear (lb/sq ft)

1.00 Stream Power (lb/ft s)

0.06 Cum Volume (acre-ft)

0.01 Cum SA (acres)

Left OB

60.00

Channel Right OB

0.016

60.00 60.00

43.62

43.62

185.00

23.53

4.24

1. 85

5914.6

24.73

0.11

0.46

1.21

0.63

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 3

1440.72

0.40

Element

Wt. n-VaL
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W.S. Elev (ft) 1440.33 Reach Len. (ft) 60.00 60.00 60.00

Crit W.S. (ft) 1439.71 Flow Area (sg ft) 49.14

E.G. Slope (ft/ft) 0.001241 Area (sg ft) 49.14

Q Total (cfs) 248.00 Flow (cfs) 248.00

Top Width (ft) 24.32 Top Width (ft) 24.32

Vel Total (ft/s) 5.05 Avg. Vel. (ft/s) 5.05

Max ChI Dpth (ft) 2.60 Hydr. Depth (ft) 2.02

Conv. Total (cfs) 7040.9 Conv. (cfs) 7040.9

Length Wtd. (ft) 60.00 Wetted Per. (ft) 25.64

Min Ch El (ft) 1437.73 Shear (lb/sg ft) 0.15

Alpha 1. 00 Stream Power (lb/ft s) 0.75

Frctn Loss (ft) 0.07 Cum Volume (acre-ft) 1. 31

C & E Loss (ft) 0.01 Cum SA (acres) 0.64

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section .

•

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch EI (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 4

1441. 61 Element

2.28 Wt. n-Val.

1439.34 Reach Len. (f.t)

1440.04 Flow Area (sg ft)

0.012888 Area (sg ft)

324.00 Flow (cfs)

20.94 Top Width (ft)

12.11 Avg. Vel. (ft/s)

1. 61 Hydr. Depth (ft)

2854.0 Conv. (cfs)

60.00 Wetted Per. (ft)

1437.73 Shear (lb/sg ft)

1. 00 Stream Power (lb/ft s)

1.22 Cum Volume (acre-ft)

0.07 Cum SA (acres)
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warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous
cross

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1443.01 Element

Vel Head (ft) 3.41 Wt. n-Val.

W.S. Elev (ft) 1439.60 Reach Len. (ft)

Crit W.S. (ft) 1440.62 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.015884 Area (sq ft)

Q Total (efs) 480.00 Flow (efs)

Top Width (ft) 21.84 Top width (ft)

Vel Total (ft/s) 14.81 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 1. 87 Hydr. Depth (ft)

Conv. Total (cfs) 3808.6 Conv. (cfs)

Length Wtd. (ft) 60.00 Wetted Per. (ft)

• Min Ch El (ft) 1437.73 Shear (lb/sq ft)

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

Frctn Loss (ft) 1.33 Cum Volume (acre-ft)

C & E Loss (ft) 0.02 Cum SA (acres)

Left OB

60.00

Channel Right OB

0.016

60.00 60.00

32.41

32.41

480.00

21.84

14.81

1.48

3808.6

22.77

1.41

20.90

1.69

0.69

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

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1444.26 Element

Vel Head (ft) 4.40 Wt. n-Val.

W.S. Elev (ft) 1439.86 Reach Len. (ft)

Crit W.S. (ft) 1441.17 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.017437 Area (sq ft)

Q Total (cfs) 644.00 Flow (cfs)

Top Width (ft) 22.74 Top Width (ft)

• Vel Total (ft/s) 16.83 Avg. Vel. (ft/s)
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38.27

38.27

644.00

22.74

16.83
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Max ChI Dpth (ft) 2.13 Hydr. Depth (ft) 1.68

Conv. Total (cfs) 4877.0 Conv. (cfs) 4877.0

Length Wtd. (ft) 60.00 Wetted Per. (ft) 23.82

Min Ch El (ft) 1437.73 Shear (lb/sq ft) 1. 75

Alpha 1. 00 Stream Power (lb/ft s) 29.44

Frctn Loss (ft) 1.38 Cum Volume (acre-ft) 1.85

C & E Loss (ft) 0.07 Cum SA (acres) 0.70

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

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

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

60.00

Right OB

1.88

0.71

1. 83

1. 76

0.016

60.00

40.58

40.58

23.09

17.54

24.21

32.91

Channel

712.00

5317.7

60.00

Left OB

was used.

Profile #PF 7

1444.74 Element

4.78 Wt. n-Val.

1439.96 Reach Len. (ft)

1441.35 Flow Area (sq ft)

0.017927 Area (sq ft)

712.00 Flow (cfs)

23.09 Top Width (ft)

17.54 Avg. Vel. (ft/s)

2.23 Hydr. Depth (ft)

5317.7 Conv. (cfs)

60.00 Wetted Per. (ft)

1437.73 Shear (lb/sq ft)

1.00 Stream Power (lb/ft s)

1.40 Cum Volume (acre-ft)

0.09 Cum SA (acres)

section. This may indicate the need for additional cross sections.
Multiple critical depths were found at this location. The critical depth with the

valid,
water surface

Vel Head (ft)

E.G. Slope (ft/ft)

Crit W.S. (ft)

W.S. Elev (ft)

Q Total (cfs)

Top Width (ft)

Conv. Total (cfs)

Vel Total (ft/s)

Max ChI Dpth (ft)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

C & E Loss (ft)

Frctn Loss (ft)

Note:
lowest,

• CROSS SECTION OUTPQT

E.G. Elev (ft)
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Warning: The velocity head has changed by more than 0.5 ft (0.15 m).
need for

This may indicate the

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

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

Note:
lowest,

section. This may indicate the need for additional cross sections.
MUltiple critical depths were found at this location. The critical depth with the

valid,
water surface was used.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2201

INPUT
Description: Begin Channel Transition
Station Elevation Data num= 8

Sta Elev Sta E1ev Sta
68 1441.91 76 1443.91 88

127.36 1443.67 145 1448.1 160

Elev
1443.67
1446.1

Sta Elev
100 1437.67

Sta Elev
116 1437.99

Lengths: Left Channel Right
101 101 101

88 Elevation= 1443.77

Bank Sta: Left Right
88 127.36

Left Levee Station=

Profile #PF 1•
Manning's n Values

Sta n Val
68 .04

CROSS SECTION OUTPUT

num=
Sta n Val

88 .016

3
Sta

127.36
n Val

.04

Coeff Contr.
.1

Expan.
.3

•

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

1439.65

0.13

1439.52

1438.82

0.000643

96.00

22.75

2.93

1.85

3786.1

101.00

1437.67

1.00

0.06

0.00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)
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0.016
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32.73

32.73

96.00

22.75

2.93

1.44
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0.06

0.16

0.85

0.55

Right OB

101. 00



• LWR.rep

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1440.31 Element Left OB Channel Right OB

Vel Head (ft) 0.26 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.05 Reach Len. (ft) 101.00 101.00 101. 00

crit W.S. (ft) 1439.33 Flow Area (sq ft) 45.53

E.G. Slope (ft/ft) 0.000904 Area (sq ft) 45.53

Q Total (cfs) 185.00 Flow (cfs) 185.00

Top Width (ft) 24.90 Top Width (ft) 24.90

Vel Total (ft/s) 4.06 Avg. Vel. (ft/s) 4.06

Max Chl Dpth (ft) 2.38 Hydr. Depth (ft) 1. 83

Conv. Total (cfs) 6151. 5 Conv. (cfs) 6151.5

Length Wtd. (ft) 101.00 Wetted Per. (ft) 25.95

Min Ch El (ft) 1437.67 Shear (lb/sq ft) 0.10

• Alpha 1. 00 Stream Power (lb/ft s) 0.40

Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 1.15

C & E Loss (ft) 0.00 Cum SA (acres) 0.60

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.64 Element Left OB Channel Right OB

Vel Head (ft) 0.37 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.27 Reach Len. (ft) 101. 00 101.00 101. 00

crit W.S. (ft) 1439.63 Flow Area (sq ft) 51.11

E.G. Slope (ft/ft) 0.001162 Area (sq ft) 51.11

Q Total (cfs) 248.00 Flow (cfs) 248.00

Top Width (ft) 25.78 Top Width (ft) 25.78

Vel Total (ft/s) 4.85 Avg. Vel. (ft/s) 4.85

Max Chl Dpth (ft) 2.60 Hydr. Depth (ft) 1. 98

Conv. Total (cfs) 7275.5 Conv. (cfs) 7275.5

• Length Wtd. (ft) 101. 00 Wetted Per. (ft) 26.93
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Min Ch El (ft) 1437.67 Shear (lb/sq ft) 0.14

Alpha 1. 00 Stream Power (lb/ft s) 0.67

Frctn Loss (ft) 0.12 Cum Volume (acre-ft) 1.24

C & E Loss (ft) 0.00 Cum SA (acres) 0.61

CROSS SECTION OUTPUT Profile #PF 4

E.G. E1ev (ft) 1441.05 Element Left OB Channel Right OB

Vel Head (ft) 0.47 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.58 Reach Len. (ft) 101.00 101. 00 101. 00

Crit W.S. (ft) 1439.95 Flow Area (sq ft) 59.18

E.G. Slope (ft/ft) 0.001300 Area (sq ft) 59.18

Q Total (cfs) 324.00 Flow (cfs) 324.00

Top Width (ft) 27.00 Top Width (ft) 27.00

Vel Total (ft/s) 5.47 Avg. Vel. (ft/s) 5.47

Max Ch1 Dpth (ft) 2.91 Hydr. Depth (ft) 2.19

• Conv. Total (cfs) 8987.3 Conv. (cfs) 8987.3

Length Wtd. (ft) 101.00 Wetted Per. (ft) 28.30

Min Ch E1 (ft) 1437.67 Shear (lb/sq ft) 0.17

Alpha 1. 00 Stream Power (lb/ft s) 0.93

Frctn Loss (ft) 0.14 Cum Volume (acre-ft) 1.34

C & E Loss (ft) 0.00 Cum SA (acres) 0.62

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Profile #PF 5

1441.84 Element

0.58 Wt. n-Val.

1441.25 Reach Len. (ft)

1440.51 Flow Area (sq ft)

0.001286 Area (sq ft)

480.00 Flow (cfs)
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Top Width (ft) 29.69 Top Width (ft) 29.69

Vel Total (ft/s) 6.13 Avg. Vel. (ft/s) 6.13

Max ChI Dpth (ft) 3.58 Hydr. Depth (ft) 2.64

Conv. Total (cfs) 13383.1 Conv. (cfs) 13383.1

Length Wtd. (ft) 101.00 Wetted Per. (ft) 31.31

Min Ch EI (ft) 1437.67 Shear (lb/sq ft) 0.20

Alpha 1.00 Stream Power (lb/ft s) 1.23

Frctn Loss (ft) 0.14 Cum Volume (acre-ft) 1.62

C & E Loss (ft) 0.00 Cum SA (acres) 0.65

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

Profile #PF 6

1443.04 Element

2.93 Wt. n-Val.

1440.11 Reach Len. (ft)

1441.02 Flow Area (sq ft)

0.010080 Area (sq ft)

644.00 Flow (cfs)

25.11 Top Width (ft)

13.74 Avg. Vel. (ft/s)

2.44 Hydr. Depth (ft)

6414.2 Conv. (cfs)

101.00 Wetted Per. (ft)

1437.67 Shear (lb/sq ft)

1.00 Stream Power (lb/ft s)

0.78 Cum Volume (acre-ft)

0.44 Cum SA (acres)

Left OB

101.00

Channel

0.016

101.00

46.86

Right OB

101. 00

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

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

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1443.47 Element Left OB Channel Right OB

Vel Head (ft) 3.28 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.19 Reach Len. (ft) 101.00 101. 00 101.00

crit W.S. (ft) 1441.22 Flow Area (sq ft) 48.99

E.G. Slope (ft/ft) 0.010828 Area (sq ft) 48.99

Q Total (cfs) 712.00 Flow (cfs) 712.00

Top Width (ft) 25.45 Top Width (ft) 25.45

Vel Total (ft/s) 14.53 Avg. Vel. (ft/s) 14.53

Max Ch1 Dpth (ft) 2.52 Hydr. Depth (ft) 1.93

Cony. Total (cfs) 6842.5 Cony. (cfs) 6842.5

Length Wtd. (ft) 101 .. 00 Wetted Per. (ft) 26.56

Min Ch E1 (ft) 1437.67 Shear (lb/sq ft) 1.25

Alpha 1.00 Stream Power (lb/ft s) 18.12

• Frctn Loss (ft) 0.82 Cum Volume (acre-ft) 1.77

C & E Loss (ft) 0.45 Cum SA (acres) 0.67

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

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

section. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 2100

INPUT
Description:
Station Elevation

Sta E1ev
68 1441. 81

127.36 1443.57

Data
Sta

76
145

num=
E1ev

1443.81
1448

8
Sta

88
160

E1ev
1443.57

1446

Sta E1ev
100 1437.57

Sta E1ev
116 1437.89

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
88 127.36 155 155 155

Left Levee Station= 88 E1evation= 1443.57

• CROSS SECTION OUTPUT Profile #PF 1
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E.G. Elev (ft) 1439.59 Element Left OB Channel Right OB

Vel Head (ft) 0.13 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.46 Reach Len. (ft) 155.00 155.00 155.00

Crit W.S. (ft) 1438.72 Flow Area (sq ft) 33.72

E.G. Slope (ft/ft) 0.000589 Area (sq ft) 33.72

Q Total (cfs) 96.00 Flow (cfs) 96 .00

Top Width (ft) 22.92 Top Width (ft) 22.92

Vel Total (ft/s) 2.85 Avg. Vel. (ft/s) 2.85

Max Chl Dpth (ft) 1. 89 Hydr. Depth (ft) 1.47

Conv. Total (cfs) 3956.8 Conv. (cfs) 3956.8

Length Wtd. (ft) 155.00 Wetted Per. (ft) 23.74

Min Ch El (ft) 1437.57 Shear (lb/sq ft) 0.05

Alpha 1. 00 Stream Power (lb/ft s) 0.15

Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 0.77

C & E Loss (ft) 0.00 Cum SA (acres) 0.49

• CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1440.22 Element Left OB Channel Right OB

Vel Head (ft) 0.25 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.97 Reach Len. (ft) 155.00 155.00 155.00

crit W.S. (ft) 1439.23 Flow Area (sq ft) 45.87

E.G. Slope (ft/ft) 0.000885 Area (sq ft) 45.87

Q Total (cfs) 185.00 Flow (cfs) 185.00

Top Width (ft) 24.95 Top Width (ft) 24.95

Vel Total (ft/s) 4.03 Avg. Vel. (ft/s) 4.03

Max Chl Dpth (ft) 2.40 Hydr. Depth (ft) 1.84

Conv. Total (cfs) 6218.3 Conv. (cfs) 6218.3

Length Wtd. (ft) 155.00 Wetted Per. (ft) 26.01

Min Ch El (ft) 1437.57 Shear (lb/sq ft) 0.10

Alpha 1.00 Stream Power (lb/ft s) 0.39

• Frctn Loss (ft) 0.13 Cum Volume (acre-ft) 1. 04
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CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.90 Element Left OB Channel Right OB

Vel Head (ft) 0.50 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.41 Reach Len. (ft) 155.00 155.00 155.00

Crit W.S. (ft) 1439.85 Flow Area (sq ft) 57.15

E.G. Slope (ft/ft) 0.001437 Area (sq ft) 57.15

Q Total (cfs) 324.00 Flow (cfs) 324.00

Top Width (ft) 26.70 Top Width (ft) 26.70

Vel Total (ft/s) 5.67 Avg. Vel. (ft/s) 5.67

Max ChI Dpth (ft) 2.83 Hydr. Depth (ft) 2.14

Cony. Total (cfs) 8547.6 Cony. (cfs) 8547.6

• Length Wtd. (ft) 155.00 Wetted Per. (ft) 27.96
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Min Ch EI (ft) 1437.57 Shear (lb/sq ft) 0.18

Alpha 1. 00 Stream Power (lb/ft s) 1. 04

Frctn Loss (ft) 0.29 Cum Volume (acre-ft) 1.21

C & E Loss (ft) 0.02 Cum SA (acres) 0.56

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1441.70 Element Left OB Channel Right OB

Vel Head (ft) 0.62 Wt. n-Val. 0.016

W.S. Elev (ft) 1441. 08 Reach Len. (ft) 155.00 ~55.00 ~55.00

Crit W.S. (ft) 1440.42 Flow Area (sq ft) 75.98

E.G. Slope (ft/ft) 0.001398 Area (sq ft) 75.98

Q Total (cfs) 480.00 Flow (cfs) 480.00

Top Width (ft) 29.38 Top Width (ft) 29.38

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

• Max ChI Dpth (ft) 3.51 Hydr. Depth (ft) 2.59

Conv. Total (cfs) 12837.3 Conv. (cfs) 12837.3

Length Wtd. (ft) 155.00 Wetted Per. (ft) 30.97

Min Ch EI (ft) 1437.57 Shear (lb/sq ft) 0.21

Alpha 1. 00 Stream Power (lb/ft s) 1.35

Frctn Loss (ft) 0.31 Cum Volume (acre-ft) 1.44

C & E Loss (ft) 0.05 Cum SA (acres) 0.58

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

sections.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Cdt W.S. (ft)

E.G. Slope (ft/ft)

Profile #PF 6

1442.38

0.74

1441. 64

1440.94

0.001414

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)
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Q Total (cfs) 644.00 Flow (cfs) 644.00

Top Width (ft) 31.64 Top Width (ft) 31. 64

Vel Total (ft/s) 6.91 Avg. Vel. (ft/s) 6.91

Max ChI Dpth (ft) 4.07 Hydr. Depth (ft) 2.95

Cony. Total (cfs) 17127.5 Cony. (cfs) 17127.5

Length Wtd. (ft) 155.00 Wetted Per. (ft) 33.49

Min Ch EI (ft) 1437.57 Shear (lb/sq ft) 0.25

Alpha 1. 00 Stream Power (lb/ft s) 1. 70

Frctn Loss (ft) 0.31 Cum Volume (acre-ft) 1.63

C & E Loss (ft) 0.05 Cum SA (acres) 0.60

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

• CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Cony. Total (cfs)

Length Wtd. (ft)

Min Ch EI (ft)

Profile #PF 7

1442.63

0.79

1441. 84

1441.12

0.001433

712.00

32.45

7.14

4.27

18809.4

155.00

1437.57

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Cony. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Left OB

155.00

Channel

0.016

155.00

99.65

99.65

712.00

32.45

7.14

3.07

18809.4

34.39

0.26

Right OB

155.00

•
Alpha

Frctn Loss (ft)

C & E Loss (ft)

1. 00

0.31

0.05

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Page 46

1. 85

1.60

0.61



•
LWR.rep

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the

need for
additional cross sections.

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

sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream

section.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1945

Sta E1ev Sta Elev
116 1437.73 127.36 1443.41

7
Sta Elev
100 1437.41

num=
Elev

1443.41
1444.77

INPUT
Description: End Side Weir
Station Elevation Data

Sta E1ev Sta
76 1443.58 88

145 1445.77 170

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right

76 127.36 38 38 38

Left Levee Station= 88 Elevation= 1443.42

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

• E.G. Elev (ft) 1439.50 Element

Vel Head (ft) 0.11 Wt. n-Val.

W.S. Elev (ft) 1439.39 Reach Len. (ft)

Cdt W.S. (ft) 1438.56 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000498 Area (sq ft)

Q Total (cfs) 96.00 Flow (cfs)

Top Width (ft) 23.26 Top Width (ft)

Vel Total (ft/s) 2.69 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 1. 98 Hydr. Depth (ft)

Conv. Total (cfs) 4303.9 conv. (cfs)

Length Wtd. (ft) 38.00 Wetted Per. (ft)

Min Ch El (ft) 1437.41 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.02 Cum SA (acres)
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CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1440.08 Element Left OB Channel Right OB

Vel Head (ft) 0.24 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.84 Reach Len. (ft) 38.00 38.00 38.00

Crit W.S. (ft) 1439.07 Flow Area (sq ft) 46.60

E.G. Slope (ft/ft) 0.000845 Area (sq ft) 46.60

Q Total (cfs) 185.00 Flow (cfs) 185.00

Top Width (ft) 25.07 Top width (ft) 25.07

Vel Total (ft/s) 3.97 Avg. Vel. (ft/s) 3.97

Max ChI Dpth (ft) 2.43 Hydr. Depth (ft) 1. 86

Conv. Total (cfs) 6363.1 Conv. (cfs) 6363.1

Length Wtd. (ft) 38.00 Wetted Per. (ft) 26.14

Min Ch El (ft) 1437.41 Shear (lb/sq ft) 0.09

Alpha 1. 00 Stream Power (lb/ft s) 0.37

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.88

• C & E Loss (ft) 0.05 Cum SA (acres) 0.45

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

sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.31 Element

Vel Head (ft) 0.41 Wt. n-Val.

W.S. Elev (ft) 1439.90 Reach Len. (ft)

Crit W.S. (ft) 1439.37 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.001380 Area (sq ft)

Q Total (cfs) 248.00 Flow (cfs)

Top Width (ft) 25.32 Top Width (ft)

Vel Total (ft/s) 5.15 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.49 Hydr. Depth (ft)

Conv. Total (cfs) 6676.0 Conv . (cfs)

• Length Wtd. (ft) 38.00 Wetted Per. (ft)
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• LWR.rep

Min Ch EI (ft) 1437.41 Shear (lb/sq ft) 0.16

Alpha 1. 00 Stream Power (lb/ft s) 0.81

Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.95

C & E Loss (ft) 0.08 Cum SA (acres) 0.46

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

sections.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.59 Element

Vel Head (ft) 0.73 Wt. n-Val.

W.S. Elev (ft) 1439.86 Reach Len. (ft)

Crit W.S. (ft) 1439.69 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.002508 Area (sq ft)

Q Total (cfs) 324.00 Flow (cfs)

• Top Width (ft) 25.15 Top Width (ft)

Vel Total (ft/s) 6.87 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.45 Hydr. Depth (ft)

Conv. Total (cfs) 6469.9 Conv. (cfs)

Length Wtd. (ft) 38.00 Wetted Per. (ft)

Min Ch EI (ft) 1437.41 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.05 Cum Volume (acre-ft)

C & E Loss (ft) 0.15 Cum SA (acres)

Left OB

38.00

Channel

0.016

38.00

47.14

47.14

324.00

25.15

6.87

1. 87

6469.9

26.24

0.28

1. 93

1. 02

0.47

Right OB

38.00

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 5

1441. 34

1. 08

Element

Wt. n-Val.
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• LWR.rep

W.s. Elev (ft) 1440.26 Reach Len. (ft) 38.00 38.00 38.00

Crit W.S. (ft) 1440.26 Flow Area (sq ft) 57.52

E.G. Slope (ft/ft) 0.003095 Area (sq ft) 57.52

Q Total (cfs) 480.00 Flow (cfs) 480.00

Top Width (ft) 26.75 Top Width (ft) 26.75

Vel Total (ft/s) 8.34 Avg. Vel. (ft/s) 8.34

Max ChI Dpth (ft) 2.85 Hydr. Depth (ft) 2.15

Cony. Total (cfs) 8628.0 Cony. (cfs) 8628.0

Length Wtd. (ft) 38.00 Wetted Per. (ft) 28.03

Min Ch El (ft) 1437.41 Shear (lb/sq ft) 0.40

Alpha 1. 00 Stream Power (lb/ft s) 3.31

Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 1.20

C & E Loss (ft) 0.21 Cum SA (acres) 0.48

•
warning: The energy equation could not be balanced within the specified number of iterations.

The
program used critical depth for the water surface and continued on with the

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

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This
indicates

that there is not a valid subcritical answer. The program defaulted to critical
depth.
Note: Multiple critical depths were found at this location. The critical depth with the
lowest, valid,

energy was used.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Profile #PF 6

1442.02 Element

1.27 Wt. n-Val.

1440.75 Reach Len. (ft)

1440.75 Flow Area (sq ft)

0.003022 Area (sq ft)

644.00 Flow (cfs)
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•
LWR.rep

Top Width (ft) 28.73 Top Width (ft) 28.73

Vel Total (ft/s) 9.04 Avg. Vel. (ft/s) 9.04

Max Chl Dpth (ft) 3.34 Hydr. Depth (ft) 2.48

Conv. Total (cfs) 11714.3 Conv. (cfs) 11714.3

Length Wtd. (ft) 38.00 Wetted Per. (ft) 30.24

Min Ch El (ft) 1437.41 Shear (lb/sq ft) 0.44

Alpha 1. 00 Stream Power (lb/ft s) 4.02

Frctn Loss (ft) 0.07 Cum Volume (acre-ft) 1.33

C & E Loss (ft) 0.22 Cum SA (acres) 0.50

•

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Warning: During th~ standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This
indicates

that there is not a valid subcritical answer. The program defaulted to critical
depth.
Note: Multiple critical depths were found at this location. The critical depth with the
lowest, valid,

energy was used.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Profile #PF 7

1442.28 Element

1.30 Wt. n-Val.

1440.98 Reach Len. (ft)

1440.98 Flow Area (sq ft)

0.002875 Area (sq ft)

712.00 Flow (cfs)

29.63 Top Width (ft)

9.15 Avg. Vel. (ft/s)

3.57 Hydr. Depth (ft)

13278.8 Conv. (cfs)

38.00 Wetted Per. (ft)
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Min Ch El (ft) 1437.41 Shear (lb/sq ft) 0.45

Alpha 1. 00 Stream Power (lb/ft s) 4.09

Frctn Loss (ft) 0.07 Cum Volume (acre-ft) 1.28

C & E Loss (ft) 0.22 Cum SA (acres) 0.50

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to

•
critical depth, the calculated water surface came back below critical depth. This

indicates
that there is not a valid subcritical answer. The program defaulted to critical

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

energy was used .

LATERAL WEIR RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1944

Detention Basin

6
Sta Elev

43 1439.78

INPUT
Description: Side Channel Spillway into NW1
Lateral weir position Left overbank
Distance from Upstream XS 1
Deck/Roadway Width .1
Weir Coefficient 2.65
weir Flow Reference Water Surface

Weir Embankment Coordinates num
Sta Elev Sta Elev

o 1443.58 5 1443.58
251 1443.41

Weir crest shape

Sta Elev
208 1439.61

Broad Crested

Sta Elev
246 1443.41

LATERAL WEIR/SPILLWAY OUTPUT Profile #PF 1

•

E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Q US (cfs)
Q Leaving Total (cfs)
Q DS (cfs)
Perc Q Leaving
Q Weir (cfs)
Wr Flw Area (sq ft)
Weir Sta US (ft)
Weir Sta DS (ft)

1439.50
1439.39
1439.41
1439.31

96.00
0.00

96 .00
0.00
0.00

weir Max Depth (ft)
Weir Avg Depth (ft)
Weir Submerg
Min El Weir Flow (ft)
Wr Top Wdth (ft)
Total Gate Flow (cfs)
Gate Group Q (cfs)
Gate Open Ht (ft)
Gate #Open
Gate Area (sq ft)
Gate Submerg
Gate Invert (ft)
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• LATERAL WEIR/SPILLWAY OUTPUT

LWR.rep

Profile #PF 2

E.G. US. (ft)
W. S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Q US (cfs)
Q Leaving Total (cfs)
Q DS (cfs)
Perc Q Leaving
Q Weir (cfs)
Wr Flw Area (sq ft)
Weir Sta US (ft)
weir Sta DS (ft)

1440.08
1439.84
1439.95
1439.83

185.00
49.06

135.78
26.61
49.06
38.16
41. 58

211.02

Weir Max Depth (ft)
Weir Avg Depth (ft)
Weir Submerg
Min El weir Flow (ft)
Wr Top Wdth (ft)
Total Gate Flow (cfs)
Gate Group Q (cfs)
Gate Open Ht (ft)
Gate #Open
Gate Area (sq ft)
Gate Submerg
Gate Invert (ft)

0.31
0.23
0.00

1439.61
169.44

LATERAL WEIR/SPILLWAY OUTPUT Profile #PF 3

Profile #PF 4LATERAL WEIR/SPILLWAY OUTPUT•

E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Q US (cfs)
Q Leaving Total (cfs)
Q DS (cfs)
Perc Q Leaving
Q Weir (cfs)
Wr Flw Area (sq ft)
Weir Sta US (ft)
Weir Sta DS (ft)

E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Q US (cfs)
Q Leaving Total (cfs)
Q DS (cfs)
Perc Q Leaving
Q Weir (cfs)
Wr Flw Area (sq ft)
Weir Sta US (ft)
weir Sta DS (ft)

1440.31
1439.90
1440.11
1439.99

248.00
101.32
147.79
40.41

101. 32
62.51
40.26

212.52

1440.59
1439.87
1440.26
1440.14

324.00
161.98
159.73
50.70

161.98
85.92
39.08

214.00

Weir Max Depth (ft)
Weir Avg Depth (ft)
weir Submerg
Min El Weir Flow (ft)
Wr Top Wdth (ft)
Total Gate Flow (cfs)
Gate Group Q (cfs)
Gate Open Ht (ft)
Gate #Open
Gate Area (sq ft)
Gate Submerg
Gate Invert (ft)

weir Max Depth (ft)
Weir Avg Depth (ft)
weir Submerg
Min El Weir Flow (ft)
Wr Top Wdth (ft)
Total Gate Flow (cfs)
Gate Group Q (cfs)
Gate Open Ht (ft)
Gate #Open
Gate Area (sq ft)
Gate Submerg
Gate Invert (ft)

0.47
0.36
0.00

1439.61
172 .26

0.62
0.49
0.00

1439.61
174.92

LATERAL WEIR/SPILLWAY OUTPUT Profile #PF 5

•

E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Q US (cfs)
Q Leaving Total (cfs)
Q DS (cfs)
Perc Q Leaving
Q Weir (cfs)
Wr Flw Area (sq ft)
Weir Sta US (ft)
Weir Sta DS (ft)

1441.34
1440.23
1440.60
1440.50

480.00
312.27
169.11

64.77
312.27
132.62
43.26

217.32

Weir Max Depth (ft)
Weir Avg Depth (ft)
Weir Submerg
Min El Weir Flow (ft)
Wr Top Wdth (ft)
Total Gate Flow (cfs)
Gate Group Q (cfs)
Gate Open Ht (ft)
Gate #Open
Gate Area (sq ft)
Gate Submerg
Gate Invert (ft)
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LWR.rep
Profile #PF 6~ LATERAL WEIR/SPILLWAY OUTPUT

E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Q US (cfs)
Q Leaving Total (cfs)
Q DS (cfs)
Perc Q Leaving
Q Weir (cfs)
Wr Flw Area (sq ft)
Weir Sta Us (ft)
weir Sta DS (it)

1442.02
1440.72
1440.97
1440.86

644.00
437.97
198.73

69.14
437.97
155.80

73.03
220.91

weir Max Depth (ft)
Weir Avg Depth (ft)
Weir Submerg
Min El Weir Flow (ft)
Wr Top Wdth (ft)
Total Gate Flow (cfs)
Gate Group Q (cfs)
Gate Open Ht (ft)
Gate #Open
Gate Area (sq ft)
Gate Submerg
Gate Invert (ft)

1.31
1. 05
0.00

1439.61
147.88

LATERAL WEIR/SPILLWAY OUTPUT Profile #PF 7

E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Q US (cfs)
Q Leaving Total (cfs)
Q DS (cfs)
Perc Q Leaving
Q Weir (cfs)
Wr Flw Area (sq ft)
Weir Sta US (ft)
Weir Sta DS (ft)

1442.28
1440.94
1441. 09
1440.96

712.00
489.96
229.85
67.72

489.96
168.64

70.96
221.98

Weir Max Depth (ft)
Weir Avg Depth (ft)
Weir Submerg
Min El Weir Flow (ft)
Wr Top Wdth (ft)
Total Gate Flow (cfs)
Gate Group Q (cfs)
Gate Open Ht (ft)
Gate #open
Gate Area (sq ft)
Gate Submerg
Gate Invert (ft)

1.42
1.12
0.00

1439.61
151.02

~ CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1907

INPUT
Description: Side Weir
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

76 1439.78 100 1437.38 116 1437.7 127.36 1443.38 145 1445.74

170 1444.74

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

76 127.36 12 12 12 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.47 Element

Vel Head (ft) 0.05 Wt. n-Val.

W.S. Elev (ft) 1439.42 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000253 Area (sq ft)

Q Total (cfs) 96.00 Flow (cfs)

~ Top Width (ft) 39.79 Top Width (ft)
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• LWR.rep

Vel Total (ft/s) 1. 79 Avg. Vel. (ft/s) 1. 79

Max ChI Dpth (ft) 2.04 Hydr. Depth (ft) 1.35

Conv. Total (cfs) 6037.3 Conv. (cfs) 6037.3

Length Wtd. (ft) 12.00 Wetted Per. (ft) 40.30

Min Ch EI (ft) 1437.38 Shear (lb/sq ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.04

Frctn Loss (ft) 0.00 Cum Volume (acre-it) 0.61

C & E Loss (ft) 0.00 Cum SA (acres) 0.38

CROSS SECTION OUTPUT Prof ile #PF 2

E.G. Elev (ft) 1440.02 Element Left OB Channel Right OB

Vel Head (ft) 0.09 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.92 Reach Len. (ft) 12.00 12.00 12.00

Crit W.S. (ft) Flow Area (sq ft) 75.27

• E.G. Slope (ft/ft) 0.000355 Area (sq ft) 75.27

Q Total (cfs) 185.00 Flow (cfs) 185.00

Top Width (ft) 44.44 Top Width (ft) 44.44

Vel Total (ft/s) 2.46 Avg. Vel. (ft/s) 2.46

Max ChI Dpth (ft) 2.54 Hydr. Depth (ft) 1.69

Conv. Total (cfs) 9816.7 Conv. (cfs) 9816.7

Length Wtd. (ft) 12.00 Wetted Per. (ft) 45.23

Min Ch EI (ft) 1437.38 Shear (lb/sq ft) 0.04

Alpha 1.00 Stream Power (lb/ft s) 0.09

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.83

C & E Loss (ft) 0.00 Cum SA (acres) 0.42

warning: The cross-section end points had to be extended vertically for the computed water
surface.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 3

1440.20

0.15

Element

Wt. n-Val.
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• LWR.rep

W.S. Elev (ft) 1440.05 Reach Len. (ft) 12.00 12.00 12.00

Crit W.S. (ft) Flow Area (sq ft) 81.14

E.G. Slope (ft/ft) 0.000503 Area (sq ft) 81.14

Q Total (cfs) 248.00 Flow (cfs) 248.00

Top Width (ft) 44.71 Top Width (ft) 44.71

Vel Total (ft/s) 3.06 Avg. Vel. (ft/s) 3.06

Max Chl Dpth (ft) 2.67 Hydr. Depth (ft) 1.81

Conv. Total (cfs) 11055.2 Conv. (cfs) 11055.2

Length Wtd. (ft) 12.00 Wetted Per. (ft) 45.66

Min Ch El (ft) 1437.38 Shear (lb/sq ft) 0.06

Alpha 1. 00 Stream Power (lb/ft s) 0.17

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.89

C & E Loss (ft) 0.00 Cum SA (acres) 0.43

Warning: The cross-section end points had to be extended vertically for the computed water
surface .•

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

TOp Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

profile #PF 4

1440.39

0.22

1440.17

0.000704

324.00

44.94

3.75

2.79

12213 .5

12.00

1437.38

1. 00

0.01

0.00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)
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• LWR.rep

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1441.23 Element Left OB Channel Right OB

Vel Head (ft) 2.16 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.07 Reach Len. (ft) 12.00 12.00 12.00

Crit W.S. (ft) 1439.75 Flow Area (sq ft) 40.71

E.G. Slope (ft/ft) 0.013720 Area (sq ft) 40.71

Q Total (cfs) 480.00 Flow (cfs) 480.00

Top Width (ft) 35.66 Top Width (ft) 35.66

Vel Total (ft/s) 11.79 Avg. Vel. (ft/s) 11. 79

Max Chl Dpth (ft) 1.69 Hydr. Depth (ft) 1.14

Conv. Total (cfs) 4097.9 Conv. (cfs) 4097.9

Length Wtd. (ft) 12.00 Wetted Per. (ft) 36.08

• Min Ch El (ft) 1437.38 Shear (lb/sq ft) 0.97

Alpha 1. 00 Stream Power (lb/ft s) 11.40

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 1.16

C & E Loss (ft) 0.11 Cum SA (acres) 0.45

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1441. 89 Element

Vel Head (ft) 2.56 Wt. n-Val.

W.S. Elev (ft) 1439.33 Reach Len. (ft)

Crit W.S. (ft) 1440.09 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.013795 Area (sq ft)

• Q Total (cfs) 644.00 Flow (cfs)
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• LWR.rep
Top Width (ft) 38.70 Top Width (ft) 38.70

Vel Total (ft/s) 12.85 Avg. Vel. (ft/s) 12.85

Max ChI Dpth (ft) 1.94 Hydr. Depth (ft) 1.29

Cony. Total (cfs) 5483.0 Cony. (cfs) 5483.0

Length Wtd. (ft) 12.00 Wetted Per. (ft) 39.18

Min Ch EI (ft) 1437.38 Shear (lb/sq ft) 1.10

Alpha 1. 00 Stream Power (lb/ft s) 14.16

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 1.28

C & E Loss (ft) 0.13 Cum SA (acres) 0.47

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

additional cross sections.
warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 7

• E.G. Elev (ft) 1442.14 Element

Vel Head (ft) 2.72 Wt. n-Val.

W.S. Elev (ft) 1439.42 Reach Len. (ft)

Crit W.S. (ft) 1440.22 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.013821 Area (sq ft)

Q Total (cfs) 712.00 Flow (cfs)

Top Width (ft) 39.83 Top Width (ft)

Vel Total (ft/s) 13.23 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.04 Hydr. Depth (ft)

Cony. Total (cfs) 6056.3 Cony. (cfs)

Length Wtd. (ft) 12.00 Wetted Per. (ft)

Min Ch EI (ft) 1437.38 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.14 Cum SA (acres)

Left OB

12.00

Channel

0.016

12.00

53.81

53.81

712.00

39.83

13.23

1.35

6056.3

40.34

1.15

15.23

1.23

0.47

Right OB

12.00

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

warning: The conveyance ratio (upstream
than 0.7 or greater than 1.4.

sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1895

INPUT
Description: Side Weir
Station Elevation Data num=

Sta Elev Sta Elev
76 1439.77 100 1437.37

170 1444.73

6
Sta Elev Sta Elev
116 1437.69 127.36 1443.37

Sta Elev
145 1445.73

Manning's n Values
Sta n Val

76 .04

num=
Sta n Val

76 .016

3
Sta

127.36
n Val

.04

Bank Sta: Left
76

Right
127.36

Lengths: Left Channel
20 20

Right
20

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.46 Element Left OB Channel Right OB

Vel Head (ft) 0.05 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.41 Reach Len. (ft) 20.00 20.00 20.00

• Crit W.S. (ft) Flow Area (sq ft) 54.00

E.G. Slope (ft/ft) 0.000249 Area (sq ft) 54.00

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 39.89 Top Width (ft) 39.89

Vel Total (ft/s) 1. 78 Avg. Vel. (ft/s) 1. 78

Max ChI Dpth (ft) 2.04 Hydr. Depth (ft) 1.35

Conv. Total (cfs) 6085.3 Conv. (cfs) 6085.3

Length Wtd. (ft) 20.00 Wetted Per. (ft) 40.40

Min Ch EI (ft) 1437.37 Shear (lb/sq ft) 0.02

Alpha 1.00 Stream Power (lb/ft s) 0.04

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.59

C & E Loss (ft) 0.00 Cum SA (acres) 0.37

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Prof ile #PF 2

1440.01

0.09

Element

Wt. n-Val.
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• LWR.rep

W.S. Elev (ft) 1439.92 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 75.69

E.G. Slope (ft/ft) 0.000346 Area (sq ft) 75.69

Q Total (cfs) 184.19 Flow (cfs) 184.19

Top Width (ft) 44.46 Top Width (ft) 44.46

Vel Total (ft/s) 2.43 Avg. Vel. (ft/s) 2.43

Max ChI Dpth (ft) 2.55 Hydr. Depth (ft) 1. 70

COny. Total (cfs) 9903.2 COny. (cfs) 9903.2

Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.27

Min Ch El (ft) 1437.37 Shear (lb/sq ft) 0.04

Alpha 1.00 Stream Power (lb/ft s) 0.09

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.81

C & E Loss (ft) 0.00 Cum SA (acres) 0.41

warning: The cross-section end points had to be extended vertically for the computed water
surface.•

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Cony. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 3

1440.19

0.14

1440.05

0.000484

245.06

44.73

3.01

2.68

11142.4

20.00

1437.37

1.00

0.01

0.00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Cony. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)
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0.016

20.00 20.00

81.54

81.54

245.06

44.73
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45.69
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• LWR.rep

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.38 Element

Vel Head (ft) 0.21 Wt. n-Val.

W.S. Elev (ft) 1440.17 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000670 Area (sq ft)

Q Total (cfs) 318.87 Flow (cfs)

Top Width (ft) 44.97 Top Width (ft)

Vel Total (ft/s) 3.67 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.80 Hydr. Depth (ft)

Conv. Total (cfs) 12321. 2 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

• Min Ch EI (ft) 1437.37 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

20.00

Channel Right OB

0.016

20.00 20.00

86.91

86.91

318.87

44.97

3.67

1.93

12321.2

46.08

0.08

0.29

0.94

0.42

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.80 Element

Vel Head (ft) 0.37 Wt. n-Val.

W.S. Elev (ft) 1440.43 Reach Len. (ft)

Crit W.S. (ft) 1439.73 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.001024 Area (sq ft)

Q Total (cfs) 480.00 Flow (cfs)

Top Width (ft) 45.48 Top Width (ft)

• Vel Total (ft/s) 4.87 Avg . Vel. (ft/s)
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Max ChI Dpth (ft) 3.06 Hydr. Depth (ft) 2.17

Cony. Total (cfs) 15003.6 Cony. (cfs) 15003.6

Length Wtd. (ft) 20.00 Wetted Per. (ft) 46.91

Min Ch EI (ft) 1437.37 Shear (lb/sq ft) 0.13

Alpha 1. 00 Stream Power (lb/ft s) 0.65

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 1.14

C & E Loss (ft) 0.00 Cum SA (acres) 0.44

Warning: The cross-section end points had to be extended vertically for the computed water
surface.
Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1441.64 Element

Vel Head (ft) 2.24 Wt. n-Val.

W.S. Elev (ft) 1439.41 Reach Len. (ft)

• Crit W.S. (ft) 1440.09 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.011387 Area (sq ft)

Q Total (cfs) 644.00 Flow (cfs)

Top Width (ft) 39.79 Top Width (ft)

Vel Total (ft/s) 12.00 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 2.04 Hydr. Depth (ft)

Cony. Total (cfs) 6035.0 Cony. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.37 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.15 Cum Volume (acre-ft)

C & E Loss (ft) 0.10 Cum SA (acres)

Left OB

20.00

Channel

0.016

20.00

53.68

53.68

644.00

39.79

12.00

1.35

6035.0

40.30

0.95

11.36

1.27

0.46

Right OB

20.00

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 7

1441. 89

2.40

Element

Wt. n-Val.
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W.S. Elev (ft) 1439.50 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) 1440.22 Flow Area (sq ft) 57.32

E.G. Slope (ft/ft) 0.011595 Area (sq ft) 57.32

Q Total (cfs) 712.00 Flow (cfs) 712.00

Top Width (ft) 40.87 Top Width (ft) 40.87

Vel Total (ft/s) 12.42 Avg. Vel. (ft/s) 12.42

Max ChI Dpth (ft) 2.13 Hydr. Depth (ft) 1.40

Conv. Total (cfs) 6612.1 Conv. (cfs) 6612.1

Length Wtd. (ft) 20.00 Wetted Per. (ft) 41.41

Min Ch EI (ft) 1437.37 Shear (lb/sq ft) 1. 00

Alpha 1. 00 Stream Power (lb/ft 5) 12.45

Frctn Loss (ft) 0.15 Cum volume (acre'-ft) 1. 21

C & E Loss (ft) 0.10 Cum SA (acres) 0.45

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1875

• INPUT
Description: Side Weir
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
76 1439.75 100 1437.35 116 1437.67 127.36 1443.35 145 1445.71

170 1444.71

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
76 127.36 20 20 20 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.46 Element

Vel Head (ft) 0.05 Wt. n-Val.

W.S. Elev (ft) 1439.41 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000240 Area (sq ft)

Q Total (cfs) 96.00 Flow (cfs)

Top Width (ft) 40.10 Top Width (ft)

• Vel Total (ft/s) 1. 75 Avg. Vel. (ft/s)
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0.016
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Max ChI Dpth (ft) 2.06 Hydr. Depth (ft) 1.36

Conv. Total (cfs) 6196.4 Conv. (cfs) 6196.4

Length Wtd. (ft) 20.00 Wetted Per. (ft) 40.62

Min Ch EI (ft) 1437.35 Shear (lb/sq ft) 0.02

Alpha 1.00 Stream Power (lb/ft s) 0.04

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.57

C & E Loss (ft) 0.00 Cum SA (acres) 0.35

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1440.01 Element Left OB Channel Right OB

Vel Head (ft) 0.09 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.92 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 76.55

E.G. Slope (ft/ft) 0.000323 Area (sq ft) 76.55

Q Total (cfs) 181.29 Flow (cfs) 181. 29

• Top Width (ft) 44.50 Top Width (ft) 44.50

Vel Total (ft/s) 2.37 Avg. Vel. (ft/s) 2.37

Max Chl Dpth (ft) 2.57 Hydr. Depth (ft) 1.72

Conv. Total (cfs) 10082.6 Conv. (cfs) 10082.6

Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.33

Min Ch El (ft) 1437.35 Shear (lb/sq ft) 0.03

Alpha 1.00 Stream Power (lb/ft s) 0.08

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.77

C & E Loss (ft) 0.00 Cum SA (acres) 0.39

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Profile #PF 3

1440.18

0.13

1440.06

Element

Wt. n-Val.

Reach Len. (ft)
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•
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Crit W.S. (ft) Flow Area (sq ft) 82.53

E.G. Slope (ft/ft) 0.000434 Area (sq ft) 82.53

Q Total (cfs) 236.45 Flow (cfs) 236.45

Top Width (ft) 44.77 Top Width (ft) 44.77

Vel Total (ft/s) 2.87 Avg. Vel. (ft/s) 2.87

Max ChI Dpth (ft) 2.70 Hydr. Depth (ft) 1. 84

Cony. Total (cfs) 11355.1 Cony. (cfs) 11355.1

Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.76

Min Ch EI (ft) 1437.35 Shear (lb/sq ft) 0.05

Alpha 1. 00 Stream Power (lb/ft s) 0.14

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.83

C & E Loss (ft) 0.00 Cum SA (acres) 0.40

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 4

• E.G. Elev (ft) 1440.36 Element

Vel Head (ft) 0.19 Wt. n-Val.

W.S. Elev (ft) 1440.18 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000587 Area (sq ft)

Q Total (cfs) 304.54 Flow (cfs)

Top Width (ft) 45.02 Top Width (ft)

Vel Total (ft/s) 3.46 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.83 Hydr. Depth (ft)

Cony. Total (cfs) 12574.6 Cony. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch EI (ft) 1437.35 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

• Page 65

Left OB

20.00

Channel

0.016

20.00

88.04

88.04

304.54

45.02

3.46

1.96

12574.6

46.16

0.07

0.24

0.90

0.40

Right OB
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warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.77 Element Left DB Channel Right OB

Vel Head (ft) 0.36 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.42 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 98.92

E.G. Slope (ft/ft) 0.000982 Area (sq ft) 98.92

Q Total (cfs) 473.31 Flow (cfs) 473.31

Top Width (ft) 45.50 Top Width (ft) 45.50

Vel Total (ft/s) 4.78 Avg. Vel. (ft/s) 4.78

Max ChI Dpth (ft) 3.07 Hydr. Depth (ft) 2.17

Conv. Total (cfs) 15100.1 Conv. (cfs) 15100.1

Length Wtd. (ft) 20.00 Wetted Per. (ft) 46.94

Min Ch EI (ft) 1437.35 Shear (lb/sq ft) 0.13

• Alpha 1. 00 Stream Power (lb/ft s) 0.62

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 1. 09

C & E Loss (ft) 0.02 Cum SA (acres) 0.42

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1441.32 Element Left DB Channel Right DB

Vel Head (ft) 1. 82 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.50 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) 1440.04 Flow Area (sq ft) 58.29

E.G. Slope (ft/ft) 0.008687 Area (sq ft) 58.29

Q Total (cfs) 630.75 Flow (cfs) 630.75

Top Width (ft) 41.16 Top Width (ft) 41.16

Vel Total (ft/s) 10.82 Avg. Vel. (ft/s) 10.82

Max ChI Dpth (ft) 2.15 Hydr. Depth (ft) 1.42

• Conv. Total (cfs) 6767.2 Conv. (cfs) 6767.2
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Length Wtd. (ft) 20.00 Wetted Per. (ft) 41.70

Min Ch EI (ft) 1437.35 Shear (lb/sq ft) 0.76

Alpha 1. 00 Stream Power (lb/ft s) 8.20

Frctn Loss (ft) 0.20 Cum Volume (acre-ft) 1.24

C & E Loss (ft) 0.12 Cum SA (acres) 0.44

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441.55 Element Left OB Channel Right OB

Vel Head (ft) 1. 91 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.64 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) 1440.20 Flow Area (sq ft) 64.16

E.G. Slope (ft/ft) 0.008482 Area (sq ft) 64.16

Q Total (cfs) 712.00 Flow (cfs) 712.00

Top Width (ft) 42.83 Top Width (ft) 42.83

• Vel Total (ft/s) 11.10 Avg. Vel. (ft/s) 11.10

Max ChI Dpth (ft) 2.29 Hydr. Depth (ft) 1.50

Conv. Total (cfs) 7730.8 Conv. (cfs) 7730.8

Length Wtd. (ft) 20.00 Wetted Per. (ft) 43.42

Min Ch EI (ft) 1437.35 Shear (lb/sq ft) 0.78

Alpha 1. 00 Stream Power (lb/ft s) 8.68

Frctn Loss (ft) 0.20 Cum Volume (acre-ft) 1.18

C & E Loss (ft) 0.15 Cum SA (acres) 0.44

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1855

INPUT
Description: Side Weir
Station Elevation Data

Sta Elev Sta
76 1439.73 100

170 1444.69

num=
Elev

1437.33

6
Sta Elev
116 1437.65

Sta Elev
127.36 1443.33

Sta Elev
145 1445.69

Manning's n Values
Sta n Val

76 .04

num=
Sta n Val

76 .016

3
Sta

127.36
n Val

.04

• Bank Sta: Left Right Lengths: Left Channel Right
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76 127.36 20 20 20 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.46 Element Left OB Channel Right OB

Vel Head (ft) 0.05 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.41 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 55.42

E.G. Slope (ft/ft) 0.000232 Area (sq ft) 55.42

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 40.31 Top Width (ft) 40.31

Vel Total (ft/s) 1. 73 Avg. Vel. (ft/s) 1. 73

Max ChI Dpth (ft) 2.08 Hydr. Depth (ft) 1.37

Conv. Total (cfs) 6308.8 Conv. (cfs) 6308.8

Length Wtd. (ft) 20.00 Wetted Per. (ft) 40.83

Min Ch EI (ft) 1437.33 Shear (lb/sq ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.03

• Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.54

C & E Loss (ft) 0.00 Cum SA (acres) 0.34

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1440.00 Element Left OB Channel Right OB

Vel Head (ft) 0.08 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.92 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 77.42

E.G. Slope (ft/ft) 0.000300 Area (sq ft) 77.42

Q Total (cfs) 177.70 Flow (cfs) 177.70

Top Width (ft) 44.54 Top Width (ft) 44.54

Vel Total (ft/s) 2.30 Avg. Vel. (ft/s) 2.30

Max ChI Dpth (ft) 2.59 Hydr. Depth (ft) 1. 74

Conv. Total (cfs) 10263.5 Conv. (cfs) 10263.5

Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.39

• Min Ch EI (ft) 1437.33 Shear (lb/sq ft) 0.03

Page 68



• LWR.rep
Alpha 1. 00 Stream Power (lb/ft s) 0.07

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.73

C & E Loss (ft) 0.00 Cum SA (acres) 0.37

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Prof ile #PF 3

E.G. Elev (ft) 1440.17 Element

Vel Head (ft) 0.11 Wt. n-Val.

W.S. Elev (ft) 1440.06 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000385 Area (sq ft)

Q Total (cfs) 226.94 Flow (cfs)

Top Width (ft) 44.81 Top Width (ft)

Vel Total (ft/s) 2.72 Avg. Vel. (ft/s)

• Max Chl Dpth (ft) 2.73 Hydr. Depth (ft)

Conv. Total (cfs) 11569.7 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.33 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

Left OB

20.00

Channel Right OB

0.016

20.00 20.00

83.51

83.51

226.94

44.81

2.72

1.86

11569.7

45.83

0.04

0.12

0.79

0.37

warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.35 Element

Vel Head (ft) 0.16 Wt. n-Val.

W.S. Elev (ft) 1440.19 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000505 Area (sq ft)

• Q Total (cfs) 288.82 Flow (cfs)
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Top Width (ft) 45.07 Top Width (ft) 45.07

Vel Total (ft/s) 3.23 Avg. Vel. (ft/s) 3.23

Max ChI Dpth (ft) 2.86 Hydr. Depth (ft) 1. 98

Conv. Total (cfs) 12856.5 Conv. (cfs) 12856.5

Length Wtd. (ft) 20.00 Wetted Per. (ft) 46.25

Min Ch EI (ft) 1437.33 Shear (lb/sq ft) 0.06

Alpha 1. 00 Stream Power (lb/ft s) 0.20

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.86

C & E Loss (ft) 0.01 Cum SA (acres) 0.38

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch EI (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 5

1440.74

0.30

1440.44

0.000798

439.83

45.58

4.36

3.11

15569.2

20.00

1437.33

1. 00

0.01

0.02

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left OB Channel

0.016

20.00 20.00

100.87

100.87

439.83

45.58

4.36

2.21

15569.2

47.07

0.11

0.47

1. 05

0.40

Right OB

20.00

warning: The cross-section end points had to be extended vertically for the computed water
surface.

• CROSS SECTION OUTPUT Prof ile #PF 6
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E.G. Elev (ft) 1441.14 Element

Vel Head (ft) 0.40 Wt. n-Val.

W.S. Elev (ft) 1440.74 Reach Len. (ft)

Crit W.S. (ft) 1439.93 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000949 Area (sq ft)

Q Total (cfs) 584.26 Flow (cfs)

Top Width (ft) 46.18 Top Width (ft)

Vel Total (ft/s) 5.10 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.41 Hydr. Depth (ft)

Cony. Total (cfs) 18969.8 Cony. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.33 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.02 Cum Volume (acre-ft)

C & E Loss (ft) 0.02 Cum SA (acres)

•

Left OB

20.00

Channel Right OB

0.016

20.00 20.00

114.48

114.48

584.26

46.18

5.10

2.48

18969.8

48.03

0.14

0.72

1.20

0.42

Warning: The cross-section end points had to be extended vertically for the computed water
surface.
Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Cony. Total (cfs)

Length Wtd. (ft)

Profile #PF 7

1441. 33 Element

0.55 Wt. n-Va1.

1440.78 Reach Len. (ft)

1440.14 Flow Area (sq ft)

0.001268 Area (sq ft)

692.46 Flow (cfs)

46.26 Top Width (ft)

5.95 Avg. Vel. (ft/s)

3.45 Hydr. Depth (ft)

19448.6 Cony. (cfs)

20.00 Wetted Per . (ft)
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20.00

116.33

116.33

692.46

46.26

5.95

2.51
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Right OB

20.00
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Min Ch EI (ft) 1437.33 Shear (lb/sq ft) 0.19

Alpha 1. 00 Stream Power (lb/ft s) 1.14

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 1.14

C & E Loss (ft) 0.03 Cum SA (acres) 0.41

Warning: The cross-section end points had to be extended vertically for the computed water
surface.
Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1835

INPUT
Description: Side Weir
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

76 1439.71 100 1437.31 116 1437.63 127.36 1443.31 145 1445.67

170 1444.67

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right

•

76 127.36

CROSS SECTION OUTPUT

Lengths: Left Channel
20 20

Profile #PF 1

Right
20

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1439.45 Element Left OB Channel Right OB

Vel Head (ft) 0.05 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.41 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 56.13

E.G. Slope (ft/ft) 0.000223 Area (sq ft) 56.13

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 40.52 Top Width (ft) 40.52

Vel Total (ft/s) 1.71 Avg. Vel. (ft/s) 1.71

Max ChI Dpth (ft) 2.10 Hydr. Depth (ft) 1.39

Conv. Total (cfs) 6421.9 Conv. (cfs) 6421. 9

Length Wtd. (ft) 20.00 Wetted Per. (ft) 41. 05

Min Ch EI (ft) 1437.31 Shear (lb/sq ft) 0.02

Alpha 1.00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.52

• C & E Loss (ft) 0.00 Cum SA (acres) 0.32
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CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1440.00 Element Left OB Channel Right OB

Vel Head (ft) 0.08 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.92 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 78.28

E.G. Slope (ft/ft) 0.000275 Area (sq ft) 78.28

Q Total (cfs) 173.32 Flow (cfs) 173.32

Top Width (ft) 44.58 Top Width (ft) 44.58

Vel Total (ft/s) 2.21 Avg. Vel. (ft/s) 2.21

Max ChI Dpth (ft) 2.61 Hydr. Depth (ft) 1. 76

Cony. Total (cfs) 10445.2 Cony. (cfs) 10445.2

Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.45

Min Ch El (ft) 1437.31 Shear (lb/sq ft) 0.03

• Alpha 1. 00 Stream Power (lb/ft s) 0.07

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.70

C & E Loss (ft) 0.00 Cum SA (acres) 0.35

warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.16 Element

Vel Head (ft) 0.10 Wt. n-Val.

W.S. Elev (ft) 1440.06 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000336 Area (sq ft)

Q Total (cfs) 216.47 Flow (cfs)

Top Width (ft) 44.86 Top Width (ft)

Vel Total (ft/s) 2.56 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.75 Hydr. Depth (ft)

• Cony. Total (cfs) 11807.0 Cony. (cfs)
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20.00

Channel

0.016

20.00

84.59

84.59

216.47

44.86

2.56

1. 89

11807.0

Right OB

20.00
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Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.91

Min Ch EI (ft) 1437.31 Shear (lb/sq ft) 0.04

Alpha 1. 00 Stream Power (lb/ft s) 0.10

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.76

C & E Loss (ft) 0.00 Cum SA (acres) 0.35

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.33 Element

Vel Head (ft) 0.14 Wt. n-Val.

W.S. Elev (ft) 1440.19 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000427 Area (sq ft)

Q Total (cfs) 271. 61 Flow (cfs)

• Top Width (ft) 45.13 Top Width (ft)

Vel Total (ft/s) 3.00 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.88 Hydr. Depth (ft)

Cony. Total (cfs) 13140.2 Cony. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.31 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left 05

20.00

Channel

0.016

20.00

90.53

90.53

271.61

45.13

3.00

2.01

13140.2

46.34

0.05

0.16

0.82

0.36

Right 05

20.00

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Profile #PF 5

1440.70

0.24

1440.46

Element

Wt. n-Val.

Reach Len. (ft)
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Crit W.S. (ft) Flow Area (sq ft) 102.82

E.G. Slope (ft/ft) 0.000632 Area (sq ft) 102.82

Q Total (cfs) 403.41 Flow (cfs) 403.41

Top width (ft) 45.67 Top Width (ft) 45.67

Vel Total (ft/s) 3.92 Avg. Vel. (ft/s) 3.92

Max Chi Dpth (ft) 3.15 Hydr. Depth (ft) 2.25

Conv. Total (cfs) 16043.2 Conv. (cfs) 16043.2

Length Wtd. (ft) 20.00 Wetted Per. (ft) 47.21

Min Ch El (ft) 1437.31 Shear (lb/sq ft) 0.09

Alpha 1. 00 Stream Power (lb/ft s) 0.34

Frctn Loss (ft) 0.01 Cum Volume (acre-it) 1.00

C & E Loss (ft) 0.02 Cum SA (acres) 0.38

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 6

• E.G. Elev (ft) 1441.10 Element

Vel Head (ft) 0.32 Wt. n-Val.

W.S. Elev (ft) 1440.78 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000739 Area (sq ft)

Q Total (cfs) 534.55 Flow (cfs)

Top Width (ft) 46.29 Top Width (ft)

Vel Total (ft/s) 4.56 Avg. Vel. (ft/s)

Max Chi Dpth (ft) 3.47 Hydr. Depth (ft)

Conv. Total (cfs) 19659.6 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.31 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.02 Cum SA (acres)
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Left OB

20.00

Channel

0.016

20.00

117.14

117.14

534.55

46.29

4.56

2.53

19659.6

48.22

0.11

0.51

1.15

0.40

Right OB

20.00
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warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441.27 Element

Vel Head (ft) 0.44 Wt. n-Val.

W.S. Elev (ft) 1440.83 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000971 Area (sq ft)

Q Total (cfs) 634.57 Flow (cfs)

Top width (ft) 46.41 Top Width (ft)

Vel Total (ft/s) 5.29 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.52 Hydr. Depth (ft)

Conv. Total (cfs) 20368.7 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.31 Shear (lb/sq ft)

• Alpha 1. 00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.02 Cum Volume (acre-ft)

C & E Loss (ft) 0.03 Cum SA (acres)

Left OB

20.00

Channel Right OB

0.016

20.00 20.00

119.85

119.85

634.57

46.41

5.29

2.58

20368.7

48.41

0.15

0.79

1. 09

0.39

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1815

INPUT
Description: Side Weir
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

76 1439.69 100 1437.29 116 1437.61 127.36 1443.29 145 1445.65

170 1444.65

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan.

76 127.36 20 20 20 . 1 .3

CROSS SECTION OUTPUT Profile #PF 1

• E.G. Elev (ft) 1439.45 Element
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• Vel Head (ft) 0.04 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.41 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 56.85

E.G. Slope (ft/ft) 0.000216 Area (sq ft) 56.85

Q Total (cfs) 96.00 Flow (cfs) 96 .00

Top Width (ft) 40.73 Top Width (ft) 40.73

Vel Total (ft/s) 1.69 Avg. Vel. (ft/s) 1. 69

Max ChI Dpth (ft) 2.11 Hydr. Depth (ft) 1.40

Conv. Total (cfs) 6536.5 Conv. (cfs) 6536.5

Length Wtd. (ft) 20.00 Wetted Per. (ft) 41.27

Min Ch EI (ft) 1437.29 Shear (lb/sq ft) 0.02

Alpha 1.00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.49

C & E Loss (ft) 0.00 Cum SA (acres) 0.30

CROSS SECTION OUTPUT Profile #PF 2• E.G. Elev (ft) 1439.99 Element Left OB Channel Right OB

Vel Head (ft) 0.07 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.92 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 79.25

E.G. Slope (ft/ft) 0.000249 Area (sq ft) 79.25

Q Total (cfs) 168.05 Flow (cfs) 168.05

Top Width (ft) 44.62 Top Width (ft) 44.62

Vel Total (ft/s) 2.12 Avg. Vel. (ft/s) 2.12

Max ChI Dpth (ft) 2.63 Hydr. Depth (ft) 1. 78

Conv. Total (cfs) 10650.6 Conv. (cfs) 10650.6

Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.52

Min Ch EI (ft) 1437.29 Shear (lb/sq ft) 0.03

Alpha 1. 00 Stream Power (lb/ft s) 0.06

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.66

C & E Loss (ft) 0.00 Cum SA (acres) 0.33
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Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.15 Element Left OB Channel Right OB

Vel Head (ft) 0.09 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.07 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 85.68

E.G. Slope (ft/ft) 0.000290 Area (sq ft) 85.68

Q Total (cfs) 204.99 Flow (cfs) 204.99

Top Width (ft) 44.91 Top Width (ft) 44.91

Vel Total (ft/s) 2.39 Avg. Vel. (ft/s) 2.39

Max ChI Dpth (ft) 2.78 Hydr. Depth (ft) 1. 91

Cony. Total (cfs) 12046.8 Cony. (cfs) 12046.8

Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.99

Min Ch EI (ft) 1437.29 Shear (lb/sq ft) 0.03

• Alpha 1. 00 Stream Power (lb/ft s) 0.08

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.72

C & E Loss (ft) 0.00 Cum SA (acres) 0.33

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.32 Element

Vel Head (ft) 0.12 Wt. n-Val.

W.S. Elev (ft) 1440.20 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000355 Area (sq ft)

Q Total (cfs) 252.86 Flow (cfs)

Top Width (ft) 45.18 Top Width (ft)

Vel Total (ft/s) 2.75 Avg. Vel. (ft/s)

• Max ChI Dpth (ft) 2.91 Hydr. Depth (ft)
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Conv. Total (cfs) 13427.0 Conv. (cfs) 13427.0

Length Wtd. (ft) 20.00 Wetted Per. (ft) 46.43

Min Ch El (ft) . 1437.29 Shear (lb/sq ft) 0.04

Alpha 1. 00 Stream Power (lb/ft s) 0.12

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.78

C & E Loss (ft) 0.01 Cum SA (acres) 0.34

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.67 Element

Vel Head (ft) 0.19 Wt. n-Val.

W.S. Elev (ft) 1440.49 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000485 Area (sq ft)

• Q Total (cfs) 363.97 Flow (cfs)

Top Width (ft) 45.75 Top Width (ft)

Vel Total (ft/s) 3.47 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.20 Hydr. Depth (ft)

Conv. Total (cfs) 16523.4 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.29 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

20.00

Channel Right OB

0.016

20.00 20.00

104.78

104.78

363.97

45.75

3.47

2.29

16523.4

47.35

0.07

0.23

0.95

0.36

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1441.06 Element

Vel Head (ft) 0.25 Wt. n-Val.

• W.S. Elev (ft) 1440.81 Reach Len. (ft)
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Crit W.S. (ft) Flow Area (sq ft) 119.81

E.G. Slope (ft/ft) 0.000556 Area (sq ft) 119.81

Q Total (cfs) 479.87 Flow (cfs) 479.87

Top Width (ft) 46.41 Top Width (ft) 46.41

Vel Total (ft/s) 4.01 Avg. Vel. (ft/s) 4.01

Max ChI Dpth (ft) 3.52 Hydr. Depth (ft) 2.58

Conv. Total (cfs) 20359.8 Conv. (cfs) 20359.8

Length Wtd. (ft) 20.00 Wetted Per. (ft) 48.41

Min Ch El (ft) 1437.29 Shear (lb/sq ft) 0.09

Alpha 1. 00 Stream Power (lb/ft s) 0.34

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 1. 09

C & E Loss (ft) 0.02 Cum SA (acres) 0.38

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

• CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441. 22 Element

Vel Head (ft) 0.33 Wt. n-Val.

W.S. Elev (ft) 1440.89 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000718 Area (sq ft)

Q Total (cfs) 569.75 Flow (cfs)

Top Width (ft) 46.55 Top Width (ft)

Vel Total (ft/s) 4.62 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.60 Hydr. Depth (ft)

Conv. Total (cfs) 21268.2 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch EI (ft) 1437.29 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.03 Cum SA (acres)
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Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1795

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.67

170 1444.63

Weir
Data

Sta
100

num=
Elev

1437.27

6
Sta Elev
116 1437.59

Sta Elev
127.36 1443.27

Sta Elev
145 1445.63

Manning's n Values
Sta n Val

76 .04

num=
Sta n Val

76 .016

3
Sta

127.36
n Val

.04

Bank Sta: Left
76

Right
127.36

Lengths: Left Channel
20 20

Right
20

Coeff Contr.
.1

Expan.
.3

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 1

1439.45

0.04

1439.40

0.000208

96.00

40.95

1. 67

2.13

6652.2

20.00

1437.27

1. 00

0.00

0.00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left OB

20.00

Channel Right OB

0.016

20.00 20.00

57.57

57.57

96.00

40.95

1.67

1.41

6652.2

41.48

0.02

0.03

0.47

0.28

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 2

1439.99

0.06

Element

Wt. n-Val.
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W.S. Elev (ft) 1439.92 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sg ft) 80.22

E.G. Slope (ft/ft) 0.000222 Area (sg ft) 80.22

Q Total (cfs) 161.76 Flow (cfs) 161.76

Top Width (ft) 44.67 Top Width (ft) 44.67

Vel Total (ft/s) 2.02 Avg. Vel. (ft/s) 2.02

Max ChI Dpth (ft) 2.65 Hydr. Depth (ft) 1.80

Conv. Total (cfs) 10857.3 Conv. (cfs) 10857.3

Length Wtd. (ft) 20.00 Wetted Per. (ft) 45.59

Min Ch El (ft) 1437.27 Shear (lb/sg ft) 0.02

Alpha 1.00 Stream Power (lb/ft s) 0.05

Frctn Loss (ft) 0 .. 00 Cum Volume (acre-ft) 0.63

C & E Loss (ft) 0.00 Cum SA (acres) 0.31

Warning: The cross-section end points had to be extended vertically for the computed water
surface .

• CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.15 Element

Vel Head (ft) 0.08 Wt. n-Val.

W.S. Elev (ft) 1440.07 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sg ft)

E.G. Slope (ft/ft) 0.000245 Area (sg ft)

Q Total (cfs) 192.49 Flow (cfs)

Top Width (ft) 44.96 Top Width (ft)

Vel Total (ft/s) 2.22 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.80 Hydr. Depth (ft)

Conv. Total (cfs) 12288.1 Conv. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

Min Ch El (ft) 1437.27 Shear (lb/sg ft)

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

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

• C & E Loss (ft) 0.00 Cum SA (acres)
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Left OB

20.00

Channel

0.016

20.00

86.76

86.76

192.49

44.96

2.22

1.93

12288.1

46.07

0.03

0.06

0.68

0.31

Right OB

20.00



•
LWR.rep

warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.31 Element

Vel Head (ft) 0.10 Wt. n-Val.

W.S. Elev (ft) 1440.21 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000287 Area (sq ft)

Q Total (cfs) 232.52 Flow (cfs)

Top Width (ft) 45.24 Top width (ft)

Vel Total (ft/s) 2.50 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 2.94 Hydr. Depth (ft)

Cony. Total (cfs) 13715.8 Cony. (cfs)

Length Wtd. (ft) 20.00 Wetted Per. (ft)

• Min Ch El (ft) 1437.27 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

20.00

Channel Right OB

0.016

20.00 20.00

93.04

93.04

232.52

45.24

2.50

2.06

13715.8

46.52

0.04

0.09

0.73

0.32

warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.65 Element

Vel Head (ft) 0.14 Wt. n-Val.

W.S. Elev (ft) 1440.51 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000357 Area (sq ft)

Q Total (cfs) 321. 53 Flow (cfs)

Top Width (ft) 45.84 Top Width (ft)

Vel Total (ft/s) 3.01 Avg. Vel. (ft/s)

• Max Chl Dpth (ft) 3.24 Hydr. Depth (ft)
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• LWR.rep

Conv. Total (cfs) 17008.8 Conv. (cfs) 17008.8

Length Wtd. (ft) 20.00 Wetted Per. (ft) 47.49

Min Ch El (ft) 1437.27 Shear (lb/sq ft) 0.05

Alpha 1.00 Stream Power (lb/ft s) 0.15

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.90

C & E Loss (ft) 0.01 Cum SA (acres) 0.34

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1441.03 Element Left OB Channel Right OB

Vel Head (ft) 0.18 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.85 Reach Len. (ft) 20.00 20.00 20.00

crit W.S. (ft) Flow Area (sq ft) 122.36

E.G . Slope (ft/ft) 0.000399 Area (sq ft) 122.36

• Q Total (cfs) 420.29 Flow (cfs) 420.29

Top Width (ft) 46.52 Top Width (ft) 46.52

Vel Total (ft/s) 3.43 Avg. Vel. (ft/s) 3.43

Max ChI Dpth (ft) 3.58 Hydr. Depth (ft) 2.63

Conv. Total (cfs) 21035.8 Conv. (cfs) 21035.8

Length Wtd. (ft) 20.00 Wetted Per. (ft) 48.59

Min Ch El (ft) 1437.27 Shear (lb/sq ft) 0.06

Alpha 1. 00 Stream Power (lb/ft s) 0.22

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 1.04

C & E Loss (ft) 0.02 Cum SA (acres) 0.35

warning: The cross-section end points had to be extended vertically for the computed water
surface.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 7

1441.18

0.24

Element

Wt. n-Val.
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• LWR.rep
W.S. Elev (ft) 1440.94 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 126.43

E.G. Slope (ft/ft) 0.000507 Area (sq ft) 126.43

Q Total (cfs) 498.36 Flow (cfs) 498.36

Top Width (ft) 46.69 Top Width (ft) 46.69

Vel Total (ft/s) 3.94 Avg. Vel. (ft/s) 3.94

Max ChI Dpth (ft) 3.66 Hydr. Depth (ft) 2.71

Conv. Total (cfs) 22126.9 Conv. (cfs) 22126.9

Length Wtd. (ft) 20.00 Wetted Per. (ft) 48.87

Min Ch El (ft) 1437.27 Shear (lb/sq ft) 0.08

Alpha 1. 00 Stream Power (lb/ft s) 0.32

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.97

C & E Loss (ft) 0.02 Cum SA (acres) 0.35

•
warning: The cross-section end points had to be extended vertically for the computed water
surface .

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1775

INPUT
Description: Side Weir
Station Elevation Data

Sta Elev Sta
76 1439.65 100

170 1444.61

num=
Elev

1437.25

6
Sta Elev
116 1437.57

Sta Elev
127.36 1443.25

Sta Elev
145 1445.61

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 15 15 15

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.44 Element

Vel Head (ft) 0.04 Wt. n-Val.

W.S. Elev (ft) 1439.40 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000201 Area (sq ft)

Q Total (cfs) 96.00 Flow (cfs)

• Top Width (ft) 41.16 Top Width (ft)
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Coeff Contr.
.1

Left OB

15.00

Expan.
.3

Channel

0.016

15.00

58.30

58.30
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• LWR.rep

Vel Total (ft/s) 1. 65 Avg. Vel. (ft/s) 1.65

Max Chl Dpth (ft) 2.15 Hydr. Depth (ft) 1.42

Conv. Total (cfs) 6769.1 Conv. (cfs) 6769.1

Length Wtd. (ft) 15.00 Wetted Per. (ft) 41. 70

Min Ch El (ft) 1437.25 Shear (lb/sq ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.44

C & E Loss (ft) 0.00 Cum SA (acres) 0.26

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.98 Element Left OB Channel Right OB

Vel Head (ft) 0.06 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.93 Reach Len. (ft) 15.00 15.00 15.00

Cdt W.S. (ft) Flow Area (sq ft) 81.19

• E.G. Slope (ft/ft) 0.000195 Area (sq ft) 81.19

Q Total (cfs) 154.35 Flow (cfs) 154.35

Top Width (ft) 44.71 Top Width (ft) 44.71

Vel Total (ft/s) 1. 90 Avg. Vel. (ft/s) 1.90

Max Chl Dpth (ft) 2.68 Hydr. Depth (ft) 1.82

Conv. Total (cfs) 11065.8 Conv. (cfs) 11065.8

Length Wtd. (ft) 15.00 Wetted Per. (ft) 45.66

Min Ch El (ft) 1437.25 Shear (lb/sq ft) 0.02

Alpha 1.00 Stream Power (lb/ft s) 0.04

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.59

C & E Loss (ft) 0.00 Cum SA (acres) 0.29

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

•
CROSS SECTION OUTPUT

E.G. Elev eft)

Vel Head (ft)

Profile #PF 3

1440.14

0.06

Element

Wt. n-Val.
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• LWR.rep

W.S. Elev (ft) 1.440.07 Reach Len. (ft) 1.5.00 15.00 1.5.00

Crit W.S. (ft) Flow Area (sq ft) 87.85

E.G. Slope (ft/ft) 0.000204 Area (sq ft) 87.85

Q Total (cfs) 178.93 Flow (cfs) 1.78.93

Top Width (ft) 45.01 Top Width (ft) 45.01

Vel Total (ft/s) 2.04 Avg. Vel. (ft/s) 2.04

Max Chl Dpth (ft) 2.82 Hydr. Depth (ft) 1.95

Conv. Total (cfs) 1.2531..7 Conv. (cfs) 1.2531.7

Length Wtd. (ft) 15.00 Wetted Per. (ft) 46.14

Min Ch El (ft) 1437.25 Shear (lb/sq ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.05

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.64

C & E Loss (ft) 0.00 Cum SA (acres) 0.29

Warning: The cross-section end points had to be extended vertically for the computed water
surface .• CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1.440.29 Element Left OB Channel Right OB

Vel Head (ft) 0.08 Wt. n-Val. 0.01.6

W.S. Elev (ft) 1.440.22 Reach Len. (ft) 15.00 1.5.00 15.00

Crit W.S. (ft) Flow Area (sq ft) 94.29

E.G. Slope (ft/ft) 0.000226 Area (sq ft) 94.29

Q Total (cfs) 210.56 Flow (cfs) 21.0.56

Top Width (ft) 45.29 Top Width (ft) 45.29

Vel Total (ft/s) 2.23 Avg. Vel. (ft/s) 2.23

Max Chl Dpth (ft) 2.97 Hydr. Depth (ft) 2.08

Conv. Total (cfs) 14007.4 Conv. (cfs) 14007.4

Length Wtd. (ft) 15.00 Wetted Per. (ft) 46.61.

Min Ch El (ft) 1437.25 Shear (lb/sq ft) 0.03

Alpha 1. 00 Stream Power (lb/ft s) 0.06

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.69

• C & E Loss (ft) 0.00 Cum SA (acres) 0.30
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warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.63 Element

Vel Head (ft) 0.10 Wt. n-Val.

W.S. Elev (ft) 1440.53 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (it/ft) 0.000250 Area (sq ft)

Q Total (cfs) 276.09 Flow (cfs)

Top Width (ft) 45.92 Top width (ft)

Vel Total (ft/s) 2.54 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.28 Hydr. Depth (ft)

Conv. Total (cfs) 17470.5 Conv. (cfs)

Length Wtd. (ft) 15.00 Wetted Per. (ft)

• Min Ch El (ft) 1437.25 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

15.00

Channel

0.016

15.00

108.59

108.59

276.09

45.92

2.54

2.36

17470.5

47.62

0.04

0.09

0.85

0.32

Right OB

15.00

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Profile #PF 6

1441. 01

0.13

1440.88

0.000270

355.98

46.62

2.85

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
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• LWR.rep
Max Chl Dpth (ft) 3.63 Hydr. Depth (ft) 2.68

Conv. Total (cfs) 21682.7 Conv. (cfs) 21682.7

Length Wtd. (ft) 15.00 Wetted Per. (ft) 48.75

Min Ch El (it) 1437.25 Shear (lb/sq ft) 0.04

Alpha 1. 00 Stream Power (lb/ft s) 0.12

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.98

C & E Loss (ft) 0.01 Cum SA (acres) 0.33

warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Prof ile #PF 7

E.G. Elev (ft) 1441.14 Element

Vel Head (ft) 0.16 Wt. n-Val.

W.S. Elev (ft) 1440.98 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.000337 Area (sq ft)

Q Total (cfs) 420.86 Flow (cfs)

Top Width (ft) 46.82 Top Width (ft)

Vel Total (ft/s) 3.25 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.73 Hydr. Depth (ft)

Conv. Total (cfs) 22935.1 Conv. (cfs)

Length Wtd. (ft) 15.00 Wetted Per. (ft)

Min Ch El (ft) 1437.25 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.00 Cum Volume (acre-it)

C & E Loss (it) 0.01 Cum SA (acres)

Left OB

15.00

Channel Right OB

0.016

15.00 15.00

129.39

129.39

420.86

46.82

3.25

2.76

22935.1

49.07

0.06

0.18

0.91

0.33

warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1760

INPUT

• Description: Side Weir
Station Elevation Data nurn= 6
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• LWR.rep
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

76 1439.63 100 1437.23 116 1437.55 127.36 1443.23 145 1445.59
170 1444.59

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
76 127.36 18 18 18 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.44 Element Left OB Channel Right OB

Vel Head (ft) 0.04 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.40 Reach Len. (ft) 18.00 18.00 18.00

Crit W.S. (ft) Flow Area (sq ft) 59.03

E.G. Slope (ft/ft) 0.000194 Area (sg ft) 59.03

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 41.37 Top Width (ft) 41. 37

Vel Total (ft/s) 1.63 Avg. Vel. (ft/s) 1.63

Max ChI Dpth (ft) 2.17 Hydr. Depth (ft) 1.43

• Cony. Total (cfs) 6886.9 Cony. (cfs) 6886.9

Length Wtd. (ft) 18.00 Wetted Per. (ft) 41. 92

Min Ch El (ft) 1437.23 Shear (lb/sg ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.42

C & E Loss (ft) 0.00 Cum SA (acres) 0.25

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.98 Element Left OB Channel Right OB

Vel Head (ft) 0.05 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.93 Reach Len. (ft) 18.00 18.00 18.00

Crit W.S. (ft) Flow Area (sq ft) 82.16

E.G. Slope (ft/ft) 0.000172 Area (sg ft) 82.16

Q Total (cfs) 147.97 Flow (cfs) 147.97

Top Width (ft) 44.75 Top Width (ft) 44.75

• Vel Total (ft/s) 1.80 Avg. Vel. (ft/s) 1. 80
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• LWR.rep

Max ChI Dpth (ft) 2.70 Hydr. Depth (ft) 1. 84

Conv. Total (cfs) 11275.6 Conv. (cfs) 11275.6

Length Wtd. (ft) 18.00 Wetted Per. (ft) 45.73

Min Ch El (ft) 1437.23 Shear (lb/sq ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.56

C & E Loss (ft) 0.00 Cum SA (acres) 0.27

warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.13 Element

Vel Head (ft) 0.06 Wt. n-Val.

W.S. Elev (ft) 1440.08 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.000173 Area (sq ft)

Q Total (cfs) 168.04 Flow (cfs)

Top Width (ft) 45.06 Top Width (ft)

Vel Total (ft/s) 1. 89 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 2.85 Hydr. Depth (ft)

Conv. Total (cfs) 12776.8 Conv. (cfs)

Length Wtd. (ft) 18.00 Wetted Per. (ft)

Min Ch El (ft) 1437.23 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

Left OB

18.00

Channel Right OB

0.016

18.00 18.00

88.93

88.93

168.04

45.06

1. 89

1. 97

12776.8

46.22

0.02

0.04

0.61

0.28

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Profile #PF 4

1440.29 Element
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• LWR.rep
Vel Head (ft) 0.06 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.22 Reach Len. (ft) 18.00 18.00 18.00

Crit W.S. (ft) Flow Area (sg ft) 95.54

E.G. Slope (ft/ft) 0.000182 Area (sg ft) 95.54

Q Total (cfs) 192.95 Flow (cfs) 192.95

Top Width (ft) 45.35 Top Width (ft) 45.35

Vel Total (ft/s) 2.02 Avg. Vel. (ft/s) 2.02

Max ChI Dpth (ft) 2.99 Hydr. Depth (ft) 2.11

Conv. Total (cfs) 14301. 0 Conv. (cfs) 14301. 0

Length Wtd. (ft) 18.00 Wetted Per. (ft) 46.70

Min Ch El (ft) 1437.23 Shear (lb/sg ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.05

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.66

C & E Loss (ft) 0.00 Cum SA (acres) 0.28

had to be extended vertically for the computed water• Warning: The cross-section end points
surface.

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.62

Vel Head (ft) 0.07

W.S. Elev (ft) 1440.55

Crit W.S. (ft)

E.G. Slope (ft/ft) 0.000180

Q Total (cfs) 239.98

Top Width (ft) 45.99

Vel Total (ft/s) 2.18

Max ChI Dpth (ft) 3.32

Conv. Total (cfs) 17888.4

Length wtd. (ft) 18.00

Min Ch El (ft) 1437.23

Alpha 1. 00

• Frctn Loss (ft) 0.00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sg ft)

Area (sg ft)

Flow (cfs)

Top width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sg ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)
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110.25

110.25
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0.03

0.06
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• C & E Loss (ft) 0.01
LWR.rep

Cum SA (acres) 0.30

warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Prof ile #PF 6

E.G. Elev (ft) 1440.99 Element

Vel Head (ft) 0.09 Wt. n-Val.

W.S. Elev (ft) 1440.90 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000188 Area (sq ft)

Q Total (cfs) 304.75 Flow (cfs)

Top Width (ft) 46.70 Top width (ft)

Vel Total (ft/s) 2.40 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.67 Hydr. Depth (ft)

Conv. Total (cfs) 22216.1 Conv. (cfs)

• Length Wtd. (ft) . 18.00 Wetted Per. (ft)

Min Ch EI (ft) 1437.23 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.00 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

18.00

Channel

0.016

18.00

126.75

126.75

304.75

46.70

2.40

2.71

22216.1

48.89

0.03

0.07

0.94

0.32

Right OB

18.00

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441.12 Element

Vel Head (ft) 0.12 Wt. n-Val.

W.S. Elev (ft) 1441.01 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000232 Area (sq ft)

Q Total (cfs) 359.00 Flow (cfs)

Top width (ft) 46.92 Top Width (ft)

• Vel Total (ft/s) 2.73 Avg. Vel. (ft/s)
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• LWR.rep

Max ChI Dpth (ft) 3.78 Hydr. Depth (ft) 2.81

Conv. Total (cfs) 23575.2 Conv. (cfs) 23575.2

Length Wtd. (ft) 18.00 Wetted Per. (ft) 49.23

Min Ch EI (ft) 1437.23 Shear (lb/sq ft) 0.04

Alpha 1. 00 Stream Power (lb/ft s) 0.11

Frctn Loss (ft) 0.00 Cum volume (acre-ft) 0.87

C & E Loss (ft) 0.01 Cum SA (acres) 0.31

Warning: The cross-section end points had to be extended vertically for the computed water
surface.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1742

INPUT
Description: Side
Station Elevation

Sta Elev
76 1439.61

170 1444.57

weir
Data

Sta
100

num=
Elev

1437.21

6
Sta Elev
116 1437.53

Sta Elev
127.36 1443.21

Sta Elev
145 1445.57

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 38 38 38

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
.1

Expan.
.3

E.G. Elev(ft) 1439.44 Element Left OB Channel Right OB

Vel Head (ft) 0.04 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.40 Reach Len. (ft) 38.00 38.00 38.00

Crit W.S. (ft) Flow Area (sq ft) 59.76

E.G. Slope (ft/ft) 0.000188 Area (sq ft) 59.76

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 41. 58 Top Width (ft) 41.58

Vel Total (ft/s) 1. 61 Avg. Vel. (ft/s) 1.61

Max ChI Dpth (ft) 2.19 Hydr. Depth (ft) 1.44

Conv. Total (cfs) 7006.0 Conv. (cfs) 7006.0

Length Wtd. (ft) 38.00 Wetted Per. (ft) 42.14

• Min Ch EI (ft) 1437.21 Shear (lb/sq ft) 0.02
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Alpha 1. 00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.40

C & E Loss (ft) 0.00 Cum SA (a.cres) 0.23

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.97 Element Left OB Channel Right OB

Vel Head (ft) 0.04 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.93 Reach Len. (ft) 38.00 38.00 38.00

Crit W.S. (ft) Flow Area (sq ft) 83.13

E.G. Slope (ft/ft) 0.000147 Area (sq ft) 83.13

Q Total (cfs) 139.32 Flow (cfs) 139.32

Top Width (ft) 44.80 Top Width (ft) 44.80

Vel Total (ft/s) 1. 68 Avg. Vel. (ft/s) 1.68

Max ChI Dpth (ft) 2.72 Hydr. Depth (ft) 1.86

Conv. Total (cfs) 11487.3 Conv. (cfs) 11487.3

• Length Wtd. (ft) 38.00 Wetted Per. (ft) 45.80

Min Ch El (ft) 1437.21 Shear (lb/sq ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.53

C & E Loss (ft) 0.01 Cum SA (acres) 0.25

Warning: The cross-section end points had to be extended vertically for the computed water
surface.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.13 Element Left OB Channel Right OB

Vel Head (ft) 0.05 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.08 Reach Len. (ft) 38.00 38.00 38.00

Crit W.S. (ft) Flow Area (sq ft) 90.02

E.G. Slope (ft/ft) 0.000140 Area (sq ft) 90.02

• Q Total (cfs) 154.11 Flow (cfs) 154.11
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Top Width (ft) 45.10 Top Width (ft) 45.10

Vel Total (ft/s) 1.71 Avg. Vel. (ft/s) 1. 71

Max Chl Dpth (ft) 2.87 Hydr. Depth (ft) 2.00

Conv. Total (cfs) 13024.0 Conv. (cfs) 13024.0

Length Wtd. (ft) 38.00 Wetted Per. (ft) 46.30

Min Ch El (ft) 1437.21 Shear (lb/sq ft) 0.02

Alpha 1. 00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.57

C & E Loss (ft) 0.01 Cum SA (acres) 0.26

warning: The cross-section end points had to be extended vertically for the computed water
surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Profile #PF 4

• E.G. Elev (ft) 1440.28 Element

Vel Head (ft) 0.05 Wt. n-Val.

W.S. Elev (ft) 1440.23 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000136 Area (sq ft)

Q Total (cfs) 170.50 Flow (cfs)

Top Width (ft) 45.40 Top Width (ft)

Vel Total (ft/s) 1. 76 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.02 Hydr. Depth (ft)

Conv. Total (cfs) 14597.4 Conv. (cfs)

Length Wtd. (ft) 38.00 Wetted Per. (ft)

Min Ch El (ft) 1437.21 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

38.00

Channel Right OB

0.016

38.00 38.00

96.80

96.80

170.50

45.40

1. 76

2.13

14597.4

46.79

0.02

0.03

0.62

0.26

• Warning: The cross-section end points had to be extended vertically for the computed water
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• surface.
warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

LWR.rep

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.61 Element

Vel Head (ft) 0.05 Wt. n-Val.

W.S. Elev (ft) 1440.56 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000113 Area (sq ft)

Q Total (cfs) 194.35 Flow (cfs)

Top Width (ft) 46.06 Top Width (ft)

Vel Total (ft/s) 1. 74 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.35 Hydr. Depth (ft)

Conv. Total (cfs) 18310.5 Conv. (cfs)

Length Wtd. (ft) 38.00 Wetted Per. (ft)

Min Ch El (ft) 1437.21 Shear (lb/sq ft)

• Alpha 1. 00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

Left OB

38.00

Channel

0.016

38.00

111.91

111.91

194.35

46.06

1. 74

2.43

18310.5

47.85

0.02

0.03

0.77

0.28

Right OB

38.00

Warning: The cross-section end points had to be extended vertically for the computed water
surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.98 Element

Vel Head (ft) 0.05 Wt. n-Val.

W.S. Elev (ft) 1440.92 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000111 Area (sq ft)

Q Total (cfs) 240.13 Flow (cfs)

Top Width (ft) 46.79 Top Width (ft)

• Vel Total (ft/s) 1.87 Avg. Vel. (ft/s)
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128.73
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Max ChI Dpth (ft) 3.71 Hydr. Depth (ft) 2.75

Conv. Total (cfs) 22755.0 Conv. (cfs) 22755.0

Length Wtd. (ft) 38.00 Wetted Per. (ft) 49.03

Min Ch El (ft) 1437.21 Shear (lb/sq ft) 0.02

Alpha 1.00 Stream Power (lb/ft s) 0.03

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.89

C & E Loss (ft) 0.00 Cum SA (acres) 0.30

Warning: The cross-section end points had to be extended vertically for the computed water
surface.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441.11 Element

Vel Head (ft) 0.07 Wt. n-Val.

• W.S. Elev (ft) 1441. 04 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000134 Area (sq ft)

Q Total (cfs) 280.88 Flow (cfs)

Top Width (ft) 47.02 Top Width (ft)

Vel Total (ft/s) 2.10 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.83 Hydr. Depth (ft)

Conv. Total (cfs) 24222.7 Conv. (cfs)

Length Wtd. (ft) 38.00 Wetted Per. (ft)

Min Ch El (ft) 1437.21 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

Left OB

38.00

Channel Right OB

0.016

38.00 38.00

134.05

134.05

280.88

47.02

2.10

2.85

24222.7

49.39

0.02

0.05

0.81

0.29

•
Warning: The cross-section end points had to be extended vertically for the computed water
surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
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CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1704

Weir
num=

Elev
1443.17
1444.53

INPUT
Description: Begin Side
Station Elevation Data

Sta Elev Sta
76 1443.41 88

145 1445.53 170

7
Sta Elev
100 1437.17

Sta Elev
116 1437.49

Sta Elev
127.36 1443.17

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

76 .04 76 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
76 127.36 6 6 6

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
.1

Expan .
. 3

•

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION OUTPUT

1439.42

0.09

1439.33

0.000353

96.00

24.01

2.39

2.16

5107.7

6.00

1437.17

1. 00

0.00

0.00

Profile #PF 2

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left OB

6.00

Channel Right OB

0.016

6.00 6.00

40.09

40.09

96.00

24.01

2.39

1. 67

5107.7

24.96

0.04

0.08

0.35

0.20

E.G. Elev (ft) 1439.96 Element

Vel Head (ft) 0.10 Wt. n-Val.

W.S. Elev (ft) 1439.86 Reach Len. (ft)

• Crit W.S. (ft) Flow Area (sq ft)
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E.G. Slope (ft/ft) 0.000309 Area (sq ft) 53.27

Q Total (cfs) 135.78 Flow (cfs) 135.78

Top Width (ft) 26.11 Top Width (ft) 26.11

Vel Total (ft/s) 2.55 Avg. Vel. (ft/s) 2.55

Max ChI Dpth (ft) 2.69 Hydr. Depth (ft) 2.04

Conv. Total (cfs) 7724.8 Conv. (cfs) 7724.8

Length Wtd. (ft) 6.00 Wetted Per. (ft) 27.31

Min Ch EI (ft) 1437.17 Shear (lb/sq ft) 0.04

Alpha 1. 00 Stream Power (lb/ft s) 0.10

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.47

C & E Loss (ft) 0.00 Cum SA (acres) 0.22

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.11 Element Left OB Channel Right OB

Vel Head (ft) 0.10 Wt. n-Val. 0.016

• W.S. Elev (ft) 1440.01 Reach Len. (ft) 6.00 6.00 6.00

edt W.S. (ft) Flow Area (sq ft) 57.32

E.G. Slope (ft/ft) 0.000296 Area (sq ft) 57.32

Q Total (cfs) 147.79 Flow (cfs) 147.79

Top Width (ft) 26.72 Top Width (ft) 26.72

Vel Total (ft/s) 2.58 Avg. Vel. (ft/s) 2.58

Max ChI Dpth (ft) 2.84 Hydr. Depth (ft) 2.14

Conv. Total (cfs) 8583.0 Conv. (cfs) 8583.0

Length Wtd. (ft) 6.00 Wetted Per. (ft) 27.99

Min Ch EI (ft) 1437.17 Shear (lb/sq ft) 0.04

Alpha 1.00 Stream Power (lb/ft s) 0.10

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.51

C & E Loss (ft) 0.00 Cum SA (acres) 0.23

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Profile #PF 4

1440.27 Element
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Vel Head (ft) 0.11 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.16 Reach Len. (ft) 6.00 6.00 6.00

Crit W.S. (ft) Flow Area (sq ft) 61.39

E.G. Slope (ft/ft) 0.000284 Area (sq ft) 61.39

Q Total (cfs) 159.73 Flow (cfs) 159.73

Top Width (ft) 27.33 Top Width (ft) 27.33

Vel Total (ft/s) 2.60 Avg. Vel. (ft/s) 2.60

Max ChI Dpth (ft) 2.99 Hydr. Depth (ft) 2.25

Conv. Total (cfs) 9473.0 Conv. (cfs) 9473.0

Length Wtd. (ft) 6.00 Wetted Per. (ft) 28.67

Min Ch EI (ft) 1437.17 Shear (lb/sq ft) 0.04

Alpha 1.00 Stream Power (lb/ft s) 0.10

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.55

C & E Loss (ft) 0.00 Cum SA (acres) 0.23

• CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.60 Element Left OB Channel Right OB

Vel Head (ft) 0.09 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.51 Reach Len. (ft) 6.00 6.00 6.00

Crit W.S. (ft) Flow Area (sq ft) 71.20

E.G. Slope (ft/ft) 0.000209 Area (sq ft) 71.20

Q Total (cfs) 169.11 Flow (cfs) 169.11

Top Width (ft) 28.73 Top Width (ft) 28.73

Vel Total (ft/s) 2.38 Avg. Vel. (ft/s) 2.38

Max ChI Dpth (ft) 3.34 Hydr. Depth (ft) 2.48

Conv. Total (cfs) 11704.4 Conv. (cfs) 11704.4

Length Wtd. (ft) 6.00 Wetted Per. (ft) 30.23

Min Ch EI (ft) 1437.17 Shear (lb/sq ft) 0.03

Alpha 1.00 Stream Power (lb/ft s) 0.07

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.69

• C & E Loss (ft) 0.00 Cum SA (acres) 0.25
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CROSS SECTION OUTPUT Prof ile #PF 6

E.G. Elev (ft) 1440.97 Element Left OB Channel Right OB

Vel Head (ft) 0.09 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.88 Reach Len. (ft) 6.00 6.00 6.00

Crit W.S. (ft) Flow Area (sq ft) 82.00

E.G. Slope (ft/ft) 0.000193 Area (sq ft) 82.00

Q Total (cfs) 198.73 Flow (cfs) 198.73

Top Width (ft) 30.19 Top Width (ft) 30.19

Vel Total (ft/s) 2.42 Avg. Vel. (ft/s) 2.42

Max ChI Dpth (ft) 3.71 Hydr. Depth (ft) 2.72

Conv. Total (cfs) 14298.1 Conv. (cfs) 14298.1

Length Wtd. (ft) 6.00 Wetted Per. (ft) 31.87

Min Ch EI (ft) 1437.17 Shear (lb/sq ft) 0.03

Alpha 1. 00 Stream Power (lb/ft s) 0.08

• Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.79

C & E Loss (ft) 0.00 Cum SA (acres) 0.26

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441.10 Element Left OB Channel Right OB

Vel Head (ft) 0.11 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.98 Reach Len. (ft) 6.00 6.00 6.00

Crit W.S. (ft) Flow Area (sq ft) 85.15

E.G. Slope (ft/ft) 0.000232 Area (sq ft) 85.15

Q Total (cfs) 229.85 Flow (cfs) 229.85

Top Width (ft) 30.61 Top Width (ft) 30.61

Vel Total (ft/s) 2.70 Avg. Vel. (ft/s) 2.70

Max ChI Dpth (ft) 3.81 Hydr. Depth (ft) 2.78

Conv. Total (cfs) 15081.4 Conv. (cfs) 15081.4

Length Wtd. (ft) 6.00 Wetted Per. (ft) 32.34

• Min Ch EI (ft) 1437.17 Shear (lb/sq ft) 0.04
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Alpha 1. 00 Stream Power (lb/ft s) 0.10

Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.72

C & E Loss (ft) 0.00 Cum SA (acres) 0.26

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1698

INPUT
Description: End Transition
Station Elevation Data num=

Sta Elev Sta Elev
68 1441.41 76 1443.41

127.36 1443.17 145 1445.53

8
Sta Elev

88 1443.17
170 1444.53

Sta Elev
100 1437.17

Sta Elev
116 1437.49

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

68 .04 88 .016 127.36 .04

Bank Sta: Left Right Lengths: Left Channel Right
88 127.36 30.3 30.3 30.3

Left Levee Station= 88 Elevation= 1443.17

CROSS SECTION OUTPUT Profile #PF 1

• E.G. Elev (ft) 1439.42 Element

Vel Head (ft) 0.09 Wt. n-Val.

W.S. Elev (ft) 1439.33 Reach Len. (ft)

Crit W.S. (ft) 1438.32 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000355 Area (sq ft)

Q Total (cfs) 96.00 Flow (cfs)

Top Width (ft) 23.99 Top Width (ft)

Vel Total (ft/s) 2.40 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.16 Hydr. Depth (ft)

Conv. Total (cfs) 5094.0 Conv. (cfs)

Length Wtd. (ft) 30.30 Wetted Per. (ft)

Min Ch EI (ft) 1437.17 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.02 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Coeff Contr.
.1

Left OB

30.30

Expan.
.3

Channel

0.016

30.30

40.02

40.02

96.00

23.99

2.40

1.67

5094.0

24.94

0.04

0.09

0.35

0.20

Right OB

30.30

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

sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.96 Element Left OB Channel Right OB

Vel Head (ft) 0.10 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.86 Reach Len. (ft) 30.30 30.30 30.30

Crit W.S. (ft) 1438.57 Flow Area (sq ft) 53.21

E.G. Slope (ft/ft) 0.000310 Area (sq ft) 53.21

Q Total (cfs) 135.78 Flow (cfs) 135.78

Top Width (ft) 26.10 Top Width (ft) 26.10

Vel Total (ft/s) 2.55 Avg. Vel. (ft/s) 2.55

Max ChI Dpth (ft) 2.69 Hydr. Depth (ft) 2.04

Conv. Total (cfs) 7711.5 Conv. (cfs) 7711.5

Length Wtd. (ft) 30.30 Wetted Per. (ft) 27.30

Min Ch EI (ft) 1437.17 Shear (lb/sq ft) 0.04

Alpha 1.00 Stream Power (lb/ft s) 0.10

• Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.46

C & E Loss (ft) 0.01 Cum SA (acres) 0.22

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

sections.

CROSS SECTION OUTPUT profile #PF 3

E.G. Elev (ft) 1440.11 Element

Vel Head (ft) 0.10 Wt. n-Val.

W.S. Elev (ft) 1440.01 Reach Len. (ft)

Crit W.S. (ft) 1438.63 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000297 Area (sq ft)

Q Total (cfs) 147.79 Flow (cfs)

Top width (ft) 26.71 Top width (ft)

Vel Total (ft/s) 2.58 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.84 Hydr. Depth (ft)

• Conv. Total (cfs) 8569.7 Conv. (cfs)
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• Length Wtd. (ft) 30.30 Wetted Per. (ft) 27.98

Min Ch El (ft) 1437.17 Shear (lb/sq ft) 0.04

Alpha 1. 00 Stream Power (lb/ft s) 0.10

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.50

C & E Loss (ft) 0.01 Cum SA (acres) 0.22

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

sections.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.27 Element

Vel Head (ft) 0.11 Wt. n-Val.

W.S. Elev (ft) 1440.16 Reach Len. (ft)

Crit W.S. (ft) 1438.70 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000285 Area (sq ft)

Q Total (cfs) 159.73 Flow (cfs)• Top Width (ft) 27.32 Top Width (ft)

Vel Total (ft/s) 2.60 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.99 Hydr. Depth (ft)

Conv. Total (ds) 9459.0 Conv. (cfs)

Length Wtd. (ft) 30.30 Wetted Per. (ft)

Min Ch EI (ft) 1437.17 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

30.30

Channel Right OB

0.016

30.30 30.30

61.33

61. 33

159.73

27.32

2.60

2.25

9459.0

28.66

0.04

0.10

0.54

0.23

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

sections.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 5

1440.60

0.09

Element

Wt. n-Val.
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• W.S. Elev (ft) 1440.51 Reach Len. (ft) 30.30 30.30 30.30

Crit W.S. (ft) 1438.75 Flow Area (sq ft) 71.16

E.G. Slope (ft/ft) 0.000209 Area (sq ft) 71.16

Q Total (cfs) 169.11 Flow (cfs) 169.11

Top Width (ft) 28.72 Top Width (ft) 28.72

Vel Total (ft/s) 2.38 Avg. Vel. (ft/s) 2.38

Max ChI Dpth (ft) 3.34 Hydr. Depth (ft) 2.48

Conv. Total (cfs) 11694.6 Conv. (cfs) 11694.6

Length Wtd. (ft) 30.30 Wetted Per. (ft) 30.22

Min Ch El (ft) 1437.17 Shear (lb/sq ft) 0.03

Alpha 1.00 Stream Power (lb/ft s) 0.07

Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.68

C & E Loss (ft) 0.01 Cum SA (acres) 0.25

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

sections .• CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.97 Element

Vel Head (ft) 0.09 Wt. n-Val.

W.S. Elev (ft) 1440.88 Reach Len. (ft)

Crit W.S. (ft) 1438.90 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000193 Area (sq ft)

Q Total (cfs) 198.73 Flow (cfs)

Top Width (ft) 30.19 Top Width (ft)

Vel Total (ft/s) 2.42 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.71 Hydr. Depth (ft)

Conv. Total (cfs) 14288.1 Conv. (cfs)

Length Wtd. (ft) 30.30 Wetted Per. (ft)

Min Ch El (ft) 1437.17 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

• C & E Loss (ft) 0.01 Cum SA (acres)
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warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross

sections.

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441.09 Element

Vel Head (ft) 0.11 Wt. n-Val.

W.S. Elev (ft) 1440.98 Reach Len. (ft)

Crit W.S. (ft) 1439.05 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000233 Area (sq ft)

Q Total (cfs) 229.85 Flow (cfs)

Top width (ft) 30.60 Top width (ft)

Vel Total (ft/s) 2.70 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.81 Hydr. Depth (ft)

Conv. Total (cfs) 15068.3 Conv. (cfs)

• Length Wtd. (ft) . 30.30 Wetted Per. (ft)

Min Ch EI (ft) 1437.17 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.01 Cum Volume (acre-ft)

C & E Loss (ft) 0.01 Cum SA (acres)

Left OB

30.30

Channel

0.016

30.30

85.10

85.10

229.85

30.60

2.70

2.78

15068.3

32.33

0.04

0.10

0.71

0.26

Right OB

30.30

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

sections.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1668

Sta Elev
110 1437.34

Sta Elev
100 1437.14

Elev
1442.14

1444.5

INPUT
Description: PT of Curve, Begin Transition
Station Elevation Data num= 8

Sta Elev Sta Elev Sta
66 1439.31 78 1442.38 90

119.6 1442.14 145 1445.5 170

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

66 .04 90 .016 119.6 .04

Bank Sta: Left Right Lengths: Left Channel Right

• 90 119.6 124 131.3 145
Left Levee Station= 90 Elevation= 1442.14
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• CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.39 Element Left OB Channel Right OB

Vel Head (ft) 0.19 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.20 Reach Len. (ft) 124.00 131.30 145.00

Crit W.S. (ft) 1438.53 Flow Area (sq ft) 27.30

E.G. Slope (ft/ft) 0.000870 Area (sq ft) 27.30

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 17.84 Top Width (ft) 17.84

Vel Total (ft/s) 3.52 Avg. Vel. (ft/s) 3.52

Max ChI Dpth (ft) 2.06 Hydr. Depth (ft) 1.53

Conv. Total (cfs) 3255.1 Conv. (cfs) 3255.1

Length Wtd. (ft) 131. 30 Wetted Per. (ft) 18.77

Min Ch EI (ft) 1437.14 Shear (lb/sq ft) 0.08

Alpha 1. 00 Stream Power (lb/ft s) 0.28

Frctn Loss (ft) 0.11 Cum Volume (acre-ft) 0.32

• C & E Loss (ft) 0.00 Cum SA (acres) 0.18

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.93 Element Left OB Channel Right OB

Vel Head (ft) 0.21 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.73 Reach Len. (ft) 124.00 131.30 145.00

Crit W.S. (ft) 1438.83 Flow Area (sq ft) 37.23

E.G. Slope (ft/ft) 0.000724 Area (sq ft) 37.23

Q Total (cfs) 135.78 Flow (cfs) 135.78

Top Width (ft) 19.94 Top Width (ft) 19.94

Vel Total (ft/s) 3.65 Avg. Vel. (ft/s) 3.65

Max ChI Dpth (ft) 2.59 Hydr. Depth (ft) 1. 87

Conv. Total (cfs) 5046.3 Conv. (cfs) 5046.3

Length Wtd. (ft) 131. 30 Wetted Per. (ft) 21.12

Min Ch EI (ft) 1437.14 Shear (lb/sq ft) 0.08

• Alpha 1. 00 Stream Power (lb/ft s) 0.29
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• Frctn Loss (ft)

C & E Loss (ft)

0.09

0.00

LWR.rep

Cum Volume (acre-ft)

Cum SA (acres)

0.43

0.20

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.09 Element Left OB Channel Right OB

Vel Head (ft) 0.21 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.88 Reach Len. (ft) 124.00 131.30 145.00

Crit W.S. (ft) 1438.92 Flow Area (sq ft) 40.36

E.G. Slope (ft/ft) 0.000684 Area (sq ft) 40.36

Q Total (cfs) 147.79 Flow (cfs) 147.79

Top Width (ft) 20.56 Top Width (ft) 20.56

Vel Total (ft/s) 3.66 Avg. Vel. (ft/s) 3.66

Max Chl Dpth (ft) 2.74 Hydr. Depth (ft) 1.96

Conv. Total (cfs) 5649.8 Conv. (cfs) 5649.8

• Length Wtd. (ft) 131.30 Wetted Per. (ft) 21. 81

Min Ch El (ft) 1437.14 Shear (lb/sq ft) 0.08

Alpha 1.00 Stream Power (lb/ft 5) 0.29

Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 0.46

C & E Loss (ft) 0.00 Cum SA (acres) 0.21

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.24 Element

Vel Head (ft) 0.21 Wt. n-Val.

W.S. Elev (ft) 1440.03 Reach Len. (ft)

crit W.S. (ft) 1438.99 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000646 Area (sq ft)

Q Total (cfs) 159.73 Flow (cfs)

Top Width (ft) 21.17 Top Width (ft)

Vel Total (ft/s) 3.67 Avg. Vel. (ft/s)

• Max Chl Dpth (ft) 2.89 Hydr. Depth (ft)
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Conv. Total (cfs) 6282.1 Conv. (cfs) 6282.1

Length Wtd. (ft) 131.30 Wetted Per. (ft) 22.49

Min Ch El (ft) 1437.14 Shear (lb/sq ft) 0.08

Alpha 1. 00 Stream Power (lb/ft s) 0.29

Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 0.50

C & E Loss (ft) 0.00 Cum SA (acres) 0.21

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.58 Element Left OB Channel Right OB

Vel Head (ft) 0.16 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.42 Reach Len. (ft) 124.00 131.30 145.00

Crit W.S. (ft) 1439.06 Flow Area (sq ft) 51.97

E.G. Slope (ft/ft) 0.000443 Area (sq ft) 51.97

Q Total (cfs) 169.11 Flow (cfs) 169.11

Top Width (ft) 22.71 Top Width (ft) 22.71

• Vel Total (ft/s) 3.25 Avg. Vel. (ft/s) 3.25

Max ChI Dpth (ft) 3.28 Hydr. Depth (ft) 2.29

Conv. Total (cfs) 8032.1 Conv. (cfs) 8032.1

Length Wtd. (ft) 131. 30 Wetted Per. (ft) 24.21

Min Ch El (ft) 1437.14 Shear (lb/sq ft) 0.06

Alpha 1. 00 Stream Power (lb/ft s) 0.19

Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 0.64

C & E Loss (ft) 0.00 Cum SA (acres) 0.23

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.95 Element Left OB Channel Right OB

Vel Head (ft) 0.17 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.79 Reach Len. (ft) 124.00 131.30 145.00

Crit W.S. (ft) 1439.24 Flow Area (sq ft) 60.61

E.G. Slope (ft/ft) 0.000400 Area (sq ft) 60.61

• Q Total (cfs) 198.73 Flow (cfs) 198.73

Page 110



•
LWR.rep

Top Width (ft) 24.18 Top Width (ft) 24.18

Vel Total (ft/s) 3.28 Avg. Vel. (ft/s) 3.28

Max ChI Dpth (ft) 3.65 Hydr. Depth (ft) 2.51

Conv. Total (cfs) 9933.5 Conv. (cfs) 9933.5

Length Wtd. (ft) 131.30 Wetted Per. (ft) 25.86

Min Ch EI (ft) 1437.14 Shear (lb/sq ft) 0.06

Alpha 1. 00 Stream Power (lb/ft s) 0.19

Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.73

C & E Loss (ft) 0.00 Cum SA (acres) 0.24

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441.07 Element Left OB Channel Right OB

Vel Head (ft) 0.21 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.86 Reach Len. (ft) 124.00 131. 30 145.00

• Crit W.S . (ft) 1439.42 Flow Area (sq ft) 62.53

E.G. Slope (ft/ft) 0.000491 Area (sq ft) 62.53

Q Total (cfs) 229.85 Flow (cfs) 229.85

Top Width (ft) 24.50 Top Width (ft) 24.50

Vel Total (ft/s) 3.68 Avg. Vel. (ft/s) 3.68

Max ChI Dpth (ft) 3.72 Hydr. Depth (ft) 2.55

Conv. Total (cfs) 10368.5 Conv. (cfs) 10368.5

Length Wtd. (ft) 131.30 Wetted Per. (ft) 26.21

Min Ch EI (ft) 1437.14 Shear (lb/sq ft) 0.07

Alpha 1. 00 Stream Power (lb/ft s) 0.27

Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 0.66

C & E Loss (ft) 0.00 Cum SA (acres) 0.24

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1537

•
INPUT
Description: PC of Curve
Station Elevation Data

Sta Elev Sta
num=

Elev
7
Sta Elev
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• 70 1440.03 78 1442.03 90 1442.01 100 1437.01 110 1437.21
119.6 1442.01 168 1442.15

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

70 .04 90 .016 119.6 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
90 119.6 103.8 103.8 103.8 .1 .3

Left Levee Station= 90 Elevation= 1442.01

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.28 Element Left OB Channel Right OB

Vel Head (ft) 0.19 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.09 Reach Len. (ft) 103.80 103.80 103.80

Crit W.S. (ft) 1438.41 Flow Area (sq ft) 27.69

E.G. Slope (ft/ft) 0.000835 Area (sq ft) 27.69

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 17.93 Top Width (ft) 17.93

Vel Total (ft/s) 3.47 Avg. Vel. (ft/s) 3.47

Max ChI Dpth (ft) 2.08 Hydr. Depth (ft) 1.54

• Cony. Total (cfs) 3322.0 Cony. (cfs) 3322.0

Length Wtd. (ft) 103.80 Wetted Per. (ft) 18.86

Min Ch EI (ft) 1437.01 Shear (lb/sq ft) 0.08

Alpha 1. 00 Stream Power (lb/ft s) 0.27

Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 0.24

C & E Loss (ft) 0.00 Cum SA (acres) 0.13

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.84 Element Left OB Channel Right OB

Vel Head (ft) 0.20 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.64 Reach Len. (ft) 103.80 103.80 103.80

Crit W.S. (ft) 1438.70 Flow Area (sq ft) 38.13

E.G. Slope (ft/ft) 0.000677 Area (sq ft) 38.13

Q Total (cfs) 135.78 Flow (cfs) 135.78

Top Width (ft) 20.12 Top Width (ft) 20.12

• Vel Total (ft/s) 3.56 Avg. Vel. (ft/s) 3.56
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Max ChI Dpth (ft) 2.63 Hydr. Depth (ft) 1.89

Conv. Total (cfs) 5217.2 Conv. (cfs) 5217.2

Length Wtd. (ft) 103.80 Wetted Per. (ft) 21.32

Min Ch EI (ft) 1437.01 Shear (lb/sq ft) 0.08

Alpha 1.00 Stream Power (lb/ft s) 0.27

Frctn Loss (ft) 0.07 Cum Volume (acre-ft) 0.32

C & E Loss (ft) 0.00 Cum SA (acres) 0.14

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1440.00 Element Left OB Channel Right OB

Vel Head (ft) 0.20 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.80 Reach Len. (ft) 103.80 103.80 103.80

Crit W.S. (ft) 1438.79 Flow Area (sq ft) 41.41

E.G. Slope (ft/ft) 0.000637 Area (sq ft) 41.41

• Q Total (cfs) 147.79 Flow (cfs) 147.79

Top Width (ft) 20.76 Top Width (ft) 20.76

Vel Total (ft/s) 3.57 Avg. Vel. (ft/s) 3.57

Max ChI Dpth (ft) 2.79 Hydr. Depth (ft) 1.99

Conv. Total (cfs) 5855.6 Conv. (cfs) 5855.6

Length Wtd. (ft) 103.80 Wetted Per. (ft) 22.04

Min Ch EI (ft) 1437.01 Shear (lb/sq ft) 0.07

Alpha 1.00 Stream Power (lb/ft s) 0.27

Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 0.34

C & E Loss (ft) 0.00 Cum SA (acres) 0.14

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

Prof ile #PF 4

1440.16

0.20

1439.96

1438.87

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
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E.G. Slope (ft/ft) 0.000600 Area (sq ft) 44.74

Q Total (cfs) 159.73 Flow (cfs) 159.73

Top Width (ft) 21.39 Top Width (ft) 21.39

Vel Total (ft/s) 3.57 Avg. Vel. (ft/s) 3.57

Max Chl Dpth (ft) 2.95 Hydr. Depth (ft) 2.09

Conv. Total (cfs) 6522.6 Conv. (cfs) 6522.6

Length Wtd. (ft) 103.80 Wetted Per. (ft) 22.74

Min Ch El (ft) 1437.01 Shear (lb/sq ft) 0.07

Alpha 1. 00 Stream Power (lb/ft s) 0.26

Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 0.37

C & E Loss (ft) 0.00 Cum SA (acres) 0.15

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.52 Element Left OB Channel Right OB

Vel Head (ft) 0.15 Wt. n-Val. 0.016

• W.S. Elev (ft) 1440.37 Reach Len. (ft) 103.80 103.80 103.80

Crit W.S. (ft) 1438.93 Flow Area (sq ft) 53.91

E.G. Slope (ft/ft) 0.000401 Area (sq ft) 53.91

Q Total (cfs) 169.11 Flow (cfs) 169.11

Top Width (ft) 23.05 Top Width (ft) 23.05

Vel Total (ft/s) 3.14 Avg. Vel. (ft/s) 3.14

Max Chl Dpth (ft) 3.36 Hydr. Depth (ft) 2.34

Conv. Total (cfs) 8449.5 Conv. (cfs) 8449.5

Length Wtd. (ft) 103.80 Wetted Per. (ft) 24.59

Min Ch El (ft) 1437.01 Shear (lb/sq ft) 0.05

Alpha 1. 00 Stream Power (lb/ft s) 0.17

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.48

C & E Loss (ft) 0.00 Cum SA (acres) 0.16

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Profile #PF 6

1440.90 Element
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Vel Head (ft) 0.16 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.75 Reach Len. (ft) 103.80 103.80 103.80

Crit W.S. (ft) 1439.11 Flow Area (sq ft) 62.79

E.G. Slope (ft/ft) 0.000363 Area (sq ft) 62.79

Q Total (cfs) 198.73 Flow (cfs) 198.73

Top Width (ft) 24.54 Top Width (ft) 24.54

Vel Total (ft/s) 3.16 Avg. Vel. (ft/s) 3.16

Max Chl Dpth (ft) 3.73 Hydr. Depth (ft) 2.56

Cony. Total (cfs) 10428.7 Cony. (cfs) 10428.7

Length Wtd. (ft) 103.80 Wetted Per. (ft) 26.26

Min Ch El (ft) 1437.01 Shear (lb/sq ft) 0.05

Alpha 1. 00 Stream Power (lb/ft s) 0.17

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.55

C & E Loss (ft) 0.00 Cum SA (acres) 0.17

• CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1441. 01 Element Left OB Channel Right OB

Vel Head (ft) 0.20 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.81 Reach Len. (ft) 103.80 103.80 103.80

Crit W.S. (ft) 1439.28 Flow Area (sq ft) 64.42

E.G. Slope (ft/ft) 0.000453 Area (sq ft) 64.42

Q Total (cfs) 229.85 Flow (cfs) 229.85

Top Width (ft) 24.80 Top Width (ft) 24.80

Vel Total (ft/s) 3.57 Avg. Vel. (ft/s) 3.57

Max Chl Dpth (ft) 3.80 Hydr. Depth (ft) 2.60

Cony. Total (cfs) 10802.0 Cony. (cfs) 10802.0

Length Wtd. (ft) 103.80 Wetted Per. (ft) 26.55

Min Ch El (ft) 1437.01 Shear (lb/sq ft) 0.07

Alpha 1. 00 Stream Power (lb/ft s) 0.24

Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.46

• C & E Loss (ft) 0.00 Cum SA (acres) 0.16
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CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1433

INPUT
Description: PT of Curve
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev
70 1440.29 78 1442.14 90 1441. 9

119.6 1441.9 168 1441.92

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

70 .04 90 .016 119.6 .04

Sta Elev
100 1436.9

Sta Elev
110 1437.1

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .

90 119.6 88 82.7 45 . 1 .3

Left Levee Station= 90 Elevation= 1441.9

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.19 Element Left OB Channel Right OB

Vel Head (ft) 0.18 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.01 Reach Len. (ft) 88.00 82.70 45.00

Crit W.S . (ft) 1438.29 Flow Area (sq ft) 28.25

• E.G. Slope (ft/ft) 0.000789 Area (sq ft) 28.25

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 18.05 Top Width (ft) 18.05

Vel Total (ft/s) 3.40 Avg. Vel. (ft/s) 3.40

Max Chl Dpth (ft) 2.11 Hydr. Depth (ft) 1.56

Conv. Total (cfs) 3416.7 Conv. (cfs) 3416.7

Length Wtd. (ft) 82.70 Wetted Per. (ft) 19.00

Min Ch El (ft) 1436.90 Shear (lb/sq ft) 0.07

Alpha 1.00 Stream Power (lb/ft s) 0.25

Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.17

C & E Loss (ft) 0.00 Cum SA (acres) 0.09

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.77 Element Left OB Channel Right OB

Vel Head (ft) 0.19 Wt. n-Val. 0.016

• W.S. Elev (ft) 1439.58 Reach Len. (ft) 88.00 82.70 45.00
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crit W.S. (ft) 1438.59 Flow Area (sq ft) 39.12

E.G. Slope (ft/ft) 0.000630 Area (sq ft) 39.12

Q Total (cfs) 135.78 Flow (cfs) 135.78

Top Width (ft) 20.32 Top Width (ft) 20.32

Vel Total (ft/s) 3.47 Avg. Vel. (ft/s) 3.47

Max ChI Dpth (ft) 2.68 Hydr. Depth (ft) 1.93

Cony. Total (cfs) 5407.9 Cony. (cfs) 5407.9

Length Wtd. (ft) 82.70 Wetted Per. (ft) 21.54

Min Ch EI (ft) 1436.90 Shear (lb/sq ft) 0.07

Alpha 1. 00 Stream Power (lb/ft s) 0.25

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.22

C & E Loss (ft) 0.00 Cum SA (acres) 0.09

CROSS SECTION OUTPUT Profile #PF 3

• E.G. Elev (ft) 1439.93 Element Left OB Channel Right OB

Vel Head (ft) 0.19 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.74 Reach Len. (ft) 88.00 82.70 45.00

Crit W.S. (ft) 1438.68 Flow Area (sq ft) 42.52

E.G. Slope (ft/ft) 0.000592 Area (sq ft) 42.52

Q Total (cfs) 147.79 Flow (cfs) 147.79

Top Width (ft) 20.98 Top Width (ft) 20.98

Vel Total (ft/s) 3.48 Avg. Vel. (ft/s) 3.48

Max ChI Dpth (ft) 2.84 Hydr. Depth (ft) 2.03

Cony. Total (cfs) 6076.6 Cony. (cfs) 6076.6

Length Wtd. (ft) 82.70 Wetted Per. (ft) 22.27

Min Ch EI (ft) 1436.90 Shear (lb/sq ft) 0.07

Alpha 1. 00 Stream Power (lb/ft s) 0.25

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.24

C & E LoSS (ft) 0.00 Cum SA (acres) 0.09

• CROSS SECTION OUTPUT Profile #PF 4
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E.G. Elev (ft) 1440.09 Element Left OB Channel Right OB

Vel Head (ft) 0.19 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.91 Reach Len. (ft) 88.00 82.70 45.00

Crit W.S. (ft) 1438.75 - Flow Area (sq ft) 45.97

E.G. Slope (ft/ft) 0.000556 Area (sq ft) 45.97

Q Total (cfs) 159.73 Flow (cfs) 159.73

Top Width (ft) 21.62 Top width (ft) 21. 62

Vel Total (ft/s) 3.47 Avg. Vel. (ft/s) 3.47

Max ChI Dpth (ft) 3.01 Hydr. Depth (ft) 2.13

Conv. Total (cfs) 6774.4 Conv. (cfs) 6774.4

Length Wtd. (ft) 82.70 Wetted Per. (ft) 23.00

Min Ch El (ft) 1436.90 Shear (lb/sq ft) 0.07

Alpha 1.00 Stream Power (lb/ft s) 0.24

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.26

C & E Loss (ft) 0.00 Cum SA (acres) 0.10

• CROSS SECTION OUTPUT Prof ile #PF 5

E.G. Elev (ft) 1440.48 Element Left OB Channel Right OB

Vel Head (ft) 0.14 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.34 Reach Len. (ft) 88.00 82.70 45.00

Crit W.S. (ft) 1438.82 Flow Area (sq ft) 55.74

E.G. Slope (ft/ft) 0.000365 Area (sq ft) 55.74

Q Total (cfs) 169.11 Flow (cfs) 169.11

Top Width (ft) 23.36 Top Width (ft) 23.36

Vel Total (ft/s) 3.03 Avg. Vel. (ft/s) 3.03

Max ChI Dpth (ft) 3.44 Hydr. Depth (ft) 2.39

Conv. Total (cfs) 8848.5 Conv. (cfs) 8848.5

Length Wtd. (ft) 82.70 Wetted Per. (ft) 24.94

Min Ch El (ft) 1436.90 Shear (lb/sq ft) 0.05

Alpha 1.00 Stream Power (lb/ft s) 0.15

• Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.35

Page 118



• C & E Loss (ft) 0.00

LWR.rep

Cum SA (acres) 0.10

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.86 Element Left OB Channel Right OB

Vel Head (ft) 0.15 Wt. n-Val. 0.016

W.S. Elev (ft) 1440.72 Reach Len. (ft) 88.00 82.70 45.00

Crit W.S. (ft) 1439.00 Flow Area (sq ft) 64.82

E.G. Slope (ft/ft) 0.000333 Area (sq ft) 64.82

Q Total (cfs) 198.73 Flow (cfs) 198.73

Top Width (ft) 24.87 Top width (ft) 24.87

Vel Total (ft/s) 3.07 Avg. Vel. (ft/s) 3.07

Max ChI Dpth (ft) 3.82 Hydr. Depth (ft) 2.61

Cony. Total (cfs) 10895.1 Cony. (cfs) 10895.1

Length Wtd. (ft) 82.70 Wetted Per. (ft) 26.63

• Min Ch EI (ft) 1436.90 Shear (lb/sq ft) 0.05

Alpha 1.00 Stream Power (lb/ft s) 0.16

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.40

C & E Loss (ft) 0.00 Cum SA (acres) 0.11

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Cony. Total (cfs)

Profile #PF 7

1440.96 Element

0.19 Wt. n-Val.

1440.78 Reach Len. (ft)

1439.18 Flow Area (sq ft)

0.000419 Area (sq ft)

229.85 Flow (cfs)

25.10 Top Width (ft)

3.47 Avg. Vel. (ft/s)

3.88 Hydr. Depth (ft)

11232.5 Cony. (cfs)
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88.00

Channel

0.016

82.70

66.28

66.28

229.85

25.10

3.47

2.64

11232.5

Right OB

45.00



• LWR.rep
Length Wtd. (ft) 82.70 Wetted Per. (ft) 26.89

Min Ch El (ft) 1436.90 Shear (lb/sq ft) 0.06

Alpha 1. 00 Stream Power (lb/ft s) 0.22

Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.31

C & E Loss (ft) 0.00 Cum SA (acres) 0.10

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1350

INPUT
Description: End of Transition
Station Elevation Data num=

Sta Elev Sta Elev
60 1442.02 90 1441.82

132 1442.06

6
Sta Elev
100 1436.82

Sta Elev
110 1437.02

Sta E1ev
119.6 1441.82

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

60 .04 90 .013 119.6 .04

Bank Sta: Left Right Lengths: Left Channel Right
90 119.6 45.4 45.4 45.4

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
.1

Expan.
.3

• E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

•

1439.14

0.17

1438.97

0.000490

96.00

18.19

3.33

2.15

4338.0

45.40

1436.82

1. 00

0.03

0.02

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)
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0.013

45.40

28.87
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• LWR.rep

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

sections.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

w.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch EI (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 2

1439.72

0.18

1439.54

0.000391

135.78

20.49

3.39

2.72

6869.0

45.40

1436.82

1. 00

0.03

0.03

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left OB

45.40

Channel Right OB

0.013

45.40 45.40

40.01

40.01

135.78

20.49

3.39

1.95

6869.0

21. 73

0.04

0.15

0.15

0.05

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

sections.

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.89 Element

Vel Head (ft) 0.18 Wt. n-Val.

W.S. Elev (ft) 1439.71 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000367 Area (sq ft)

Q Total (cfs) 147.79 Flow (cfs)

Top Width (ft) 21.16 Top Width (ft)

Vel Total (ft/s) 3.40 Avg. Vel. (ft/s)

• Max ChI Dpth (ft) 2.89 Hydr. Depth (ft)
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45.40

Channel

0.013

45.40

43.48

43.48

147.79

21.16

3.40

2.06

Right OB
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Cony. Total (cfs) 7716.2 Cony. (cfs) 7716.2

Length Wtd. (ft) 45.40 Wetted Per. (ft) 22.48

Min Ch El (ft) 1436.82 Shear (lb/sq ft) 0.04

Alpha 1.00 Stream Power (lb/ft s) 0.15

Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.16

C & E Loss (ft) 0.04 Cum SA (acres) 0.05

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

sections.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1440.05 Element

Vel Head (ft) 0.18 Wt. n-Val.

W.S. Elev (ft) 1439.87 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.000345 Area (sq ft)

Q Total (cfs) 159.73 Flow (cfs)

Top Width (ft) 21. 81 Top Width (ft)

Vel Total (ft/s) 3.40 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.05 Hydr. Depth (ft)

Cony. Total (cfs) 8600.0 Cony. (cfs)

Length Wtd. (ft) 45.40 Wetted Per. (ft)

Min Ch El (ft) 1436.82 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.03 Cum Volume (acre-ft)

C & E Loss (ft) 0.04 Cum SA (acres)

Left OB

45.40

Channel

0.013

45.40

47.01

47.01

159.73

21. 81

3.40

2.15

8600.0

23.21

0.04

0.15

0.18

0.06

Right OB

45.40

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

sections.

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Profile #PF 5

1440.46 Element

Page 122

Left OB Channel Right OB



• LWR.rep
Vel Head (ft) 0.14 Wt. n-Val. 0.013

W.S. Elev (ft) 1440.32 Reach Len. (ft) 45.40 45.40 45.40

Crit W.S. (ft) Flow Area (sq ft) 57.21

E.G. Slope (it/ft) 0.000224 Area (sq ft) 57.21

Q Total (cfs) 169.11 Flow (cfs) 169.11

Top Width (ft) 23.61 Top Width (ft) 23.61

Vel Total (ft/s) 2.96 Avg. Vel. (ft/s) 2.96

Max ChI Dpth (ft) 3.50 Hydr. Depth (ft) 2.42

Conv. Total (cfs) 11288.1 Conv. (cfs) 11288.1

Length Wtd. (ft) 45.40 Wetted Per. (ft) 25.22

Min Ch El (ft) 1436.82 Shear (lb/sq ft) 0.03

Alpha 1. 00 Stream Power (lb/ft s) 0.09

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.24

C & E Loss (ft) 0.03 Cum SA (acres) 0.06

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

sections.

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.84 Element

Vel Head (ft) 0.14 Wt. n-Val.

W.S. Elev (ft) 1440.70 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000205 Area (sq ft)

Q Total (cfs) 198.73 Flow (cfs)

Top Width (ft) 25.12 Top Width (ft)

Vel Total (ft/s) 2.99 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 3.88 Hydr. Depth (ft)

Conv. Total (cfs) 13865.6 Conv. (cfs)

Length Wtd. (ft) 45.40 Wetted Per. (ft)

Min Ch EI (ft) 1436.82 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

• Frctn Loss (ft) 0.02 Cum Volume (acre-ft)
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0.09

0.27
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• C & E Loss (ft) 0.03

LWR.rep

Cum SA (acres) 0.06

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

sections.

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1440.93 Element

Vel Head (ft) 0.18 Wt. n-Val.

W.S. Elev (ft) 1440.75 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000260 Area (sq ft)

Q Total (cfs) 229.85 Flow (cfs)

Top width (ft) 25.34 Top width (ft)

Vel Total (ft/s) 3.39 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.93 Hydr. Depth (ft)

• Conv. Total (cfs) 14252.0 Conv. (cfs)

Length Wtd. (ft) 45.40 Wetted Per. (ft)

Min Ch El (ft) 1436.82 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.02 Cum Volume (acre-ft)

C & E Loss (ft) 0.05 Cum SA (acres)

Left OB

45.40

Channel Right OB

0.013

45.40 45.40

67.76

67.76

229.85

25.34

3.39

2.67

14252.0

27.15

0.04

0.14

0.18

0.05

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1305

INPUT
Description: Culvert Upstream Section
Station Elevation Data num= 8

Sta Elev Sta Elev Sta
o 1441.3 95 1441.57 99.9

110.1 1441.78 115 1441.6 230.001

• Manning's n Values
Sta n Val Sta

num=
n Val

3
Sta

Elev
1441.78

1442

n Val
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• LWR.rep

0 .04 99.9 .013 110.1 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

99.9 110.1 67.4 67.4 67.4 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1439.09 Element Left OB Channel Right OB

Vel Head (ft) 0.39 Wt. n-Val. 0.013

W.S. Elev (ft) 1438.70 Reach Len. (ft) 67.40 67.40 67.40

Crit W.S. (ft) 1438.20 Flow Area (sq ft) 19.27

E.G. Slope (ft/ft) 0.001222 Area (sq ft) 19.27

Q Total (cfs) 96.00 Flow (cfs) 96.00

Top Width (ft) 10.08 Top Width (ft) 10.08

Vel Total (ft/s) 4.98 Avg. Vel. (ft/s) 4.98

Max Chl Dpth (ft) 1. 92 Hydr. Depth (ft) 1.91

Conv. Total (cfs) 2746.0 Conv. (cfs) 2746.0

Length Wtd. (ft) 67.40 Wetted Per. (ft) 13.84

Min Ch El (ft) 1436.78 Shear (lb/sq ft) 0.11

• Alpha 1.00 Stream Power (lb/ft s) 0.53

Frctn Loss (ft) Cum volume (acre-ft) 0.09

C & E Loss (ft) Cum SA (acres) 0.04

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.66 Element Left OB Channel Right OB

Vel Head (ft) 0.50 Wt. n-Val. 0.013

W.S. Elev (ft) 1439.16 Reach Len. (ft) 67.40 67.40 67.40

Crit W.S. (ft) 1438.56 Flow Area (sq ft) 23.90

E.G. Slope (ft/ft) 0.001299 Area (sq ft) 23.90

Q Total (cfs) 135.78 Flow (cfs) 135.78

Top Width (ft) 10.10 Top Width (ft) 10.10

Vel Total (ft/s) 5.68 Avg. Vel. (ft/s) 5.68

Max Chl Dpth (ft) 2.38 Hydr. Depth (ft) 2.37

Conv. Total (cfs) 3767.5 Conv. (cfs) 3767.5

• Length Wtd. (ft) 67.40 Wetted Per. (ft) 14.76
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LWR.rep

Min Ch El (ft) 1436.78 Shear (lb/sq ft) 0.13

Alpha 1.00 Stream Power (lb/ft s) 0.75

Frctn Loss (ft) Cum Volume (acre-ft) 0.11

C & E Loss (ft) Cum SA (acres) 0.04

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.83 Element Left OB Channel Right OB

Vel Head (ft) 0.53 Wt. n-Val. 0.013

W.S. Elev (ft) 1439.29 Reach Len. (ft) 67.40 67.40 67.40

crit W.S. (ft) 1438.67 Flow Area (sq ft) 25.27

E.G. Slope (ft/ft) 0.001310 Area (sq ft) 25.27

Q Total (cfs) 147.79 Flow (cfs) 147.79

Top Width (ft) 10.10 Top Width (ft) 10.10

Vel Total (ft/s) 5.85 Avg. Vel. (ft/s) 5.85

• Max Chl Dpth (ft) 2.51 Hydr. Depth (ft) 2.50

Conv. Total (cfs) 4083.9 Conv. (cfs) 4083.9

Length Wtd. (ft) 67.40 Wetted Per. (ft) 15.03

Min Ch El (ft) 1436.78 Shear (lb/sq ft) 0.14

Alpha 1. 00 Stream Power (lb/ft s) 0.80

Frctn Loss (ft) Cum Volume (acre-ft) 0.12

C & E Loss (ft) Cum SA (acres) 0.04

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Profile #PF 4

1439.99

0.56

1439.43

1438.77

0.001315

159.73

10.11

Element

Wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)
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26.63

26.63

159.73
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Vel Total (ft/s) 6.00 Avg. Vel. (ft/s) 6.00

Max ChI Dpth (ft) 2.65 Hydr. Depth (ft) 2.64

Conv. Total (cfs) 4404.7 Conv. (cfs) 4404.7

Length Wtd. (ft) 67.40 Wetted Per. (ft) 15.30

Min Ch EI (ft) 1436.78 Shear (lb/sq ft) 0.14

Alpha 1. 00 Stream Power (lb/ft s) 0.86

Frctn Loss (ft) Cum Volume (acre-ft) 0.14

C & E Loss (ft) Cum SA (acres) 0.04

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.41 Element Left OB Channel Right OB

Vel Head (ft) 0.43 Wt. n-Val. 0.013

W.S. Elev (ft) 1439.99 Reach Len. (ft) 67.40 67.40 67.40

Crit W.S. (ft) 1438.84 Flow Area (sq ft) 32.25

E.G. Slope (ft/ft) 0.000855 Area (sq ft) 32.25

• Q Total (cfs) 169.11 Flow (cfs) 169.11

Top Width (ft) 10.13 Top Width (ft) 10.13

Vel Total (ft/s) 5.24 Avg. Vel. (ft/s) 5.24

Max ChI Dpth (ft) 3.20 Hydr. Depth (ft) 3.18

Conv. Total (cfs) 5784.5 Conv. (cfs) 5784.5

Length Wtd. (ft) 67.40 Wetted Per. (ft) 16.41

Min Ch EI (ft) 1436.78 Shear (lb/sq ft) 0.10

Alpha 1. 00 Stream Power (lb/ft s) 0.55

Frctn Loss (ft) Cum Volume (acre-ft) 0.19

C & E Loss (ft) Cum SA (acres) 0.04

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.79 Element Left OB Channel Right OB

Vel Head (ft) 0.49 Wt. n-Val. 0.013

W.S. Elev (ft) 1440.30 Reach Len. (ft) 67.40 67.40 67.40

• Crit W.S. (ft) 1439.08 Flow Area (sq ft) 35.45
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E.G. Slope (ft/ft) 0.000906 Area (sq ft) 35.45

Q Total (cfs) 198.73 Flow (cfs) 198.73

Top Width (ft) 10.14 Top Width (ft) 10.14

Vel Total (ft/s) 5.61 Avg. Vel. (ft/s) 5.61

Max ChI Dpth (ft) 3.52 Hydr. Depth (ft) 3.50

Conv. Total (cfs) 6602.4 Conv. (cfs) 6602.4

Length Wtd. (ft) 67.40 Wetted Per. (ft) 17.04

Min Ch El (ft) 1436.78 Shear (lb/sq ft) 0.12

Alpha 1.00 Stream Power (lb/ft s) 0.66

Frctn Loss (ft) Cum Volume (acre-tt) 0.22

C & E Loss (ft) Cum SA (acres) 0.04

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1440.86 Element Left OB Channel Right OB

• Vel Head (ft) 0.72 Wt. n-Val. 0.013

W.S. Elev (ft) 1440.14 Reach Len. (ft) 67.40 67.40 67.40

Crit W.S. (ft) 1439.31 Flow Area (sq ft) 33.83

E.G. Slope (ft/ft) 0.001381 Area (sq ft) 33.83

Q Total (cfs) 229.85 Flow (cfs) 229.85

Top Width (ft) 10.13 Top Width (ft) 10.13

Vel Total (ft/s) 6.79 Avg. Vel. (ft/s) 6.79

Max ChI Dpth (ft) 3.36 Hydr. Depth (ft) 3.34

Conv. Total (cfs) 6184.6 Conv. (cfs) 6184.6

Length Wtd. (ft) 67.40 Wetted Per. (ft) 16.72

Min Ch El (ft) 1436.78 Shear (lb/sq ft) 0.17

Alpha 1. 00 Stream Power (lb/ft s) 1.19

Frctn Loss (ft) Cum Volume (acre-ft) 0.13

C & E Loss (ft) Cum SA (acres) 0.04

•
CULVERT RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1270
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INPUT
Description: Hawes Road Crossing
Distance from Upstream XS 12
Deck/Roadway Width 46
Weir Coefficient 2.6
Bridge Deck/Roadway Skew 45
Upstream Deck/Roadway Coordinates

num= 5
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 1441.3 50 1441. 5 105 1442

160 1441.8 230 1442

Upstream Bridge Cross Section Data
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 1441.3 95 1441.57 99.9 1441.78 100 1436.78 110 1436.78

110.1 1441.78 115 1441. 6 230.001 1442

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

0 .04 99.9 .013 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan.
99.9 110.1 .1 .3

Downstream Deck/Roadway Coordinates
num= 5
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 1441.3 50 1441.5 105 1442

160 1441.7 230 1442

• Downstream Bridge Cross Section Data
Station Elevation Data num= 8

Sta Elev Sta E1ev Sta E1ev Sta Elev Sta Elev

0 1441.3 95 1441.5 99.9 1441.71 100 1436.71 110 1436.71

110.1 1441.71 115 1441.6 230.001 1442

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

0 .04 99.9 .015 110.1 .04

Bank Sta: Left Right Coeff Contr. Expan.
99.9 110.1 .1 .3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

50 horiz. to 1.0 vertical
50 horiz. to 1.0 vertical

.95
1441. 5

Broad Crested

Number of Culverts 1
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Exit Loss Coef
.1

top edge bevel
deg.; inlet top edge beve1=0.083D

Entrance Loss Coef
.2

Culvert Name Shape Rise Span
Culvert #1 Box 4 10
FHWA Chart # 9 - flared wingwalls and Inlet
FHWA Scale # 2 - Wingwall flared 18 to 33.7
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value

.4 66 .013
Elevation 1436.78
Centerline Station = 105

Downstream Elevation = 1436.71
Centerline Station = 105

Upstream

•



• CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1

LWR.rep

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WSInlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

96.00
1

96.00
1439.09
1438.70
1438.87
1438.33

0.22
0.37

1438.98
1439.09
Outlet

1438.52
1438.32

2.02
1.42

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

5.52
5.97

1436.78
1436.71

0.12

0.09

1441.50

CULVERT OUTPUT Profile #PF 2
Culvert ID : Culvert #1

•
Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

135.78
1

135.78
1439.66
1439.16
1439.39
1438.51

0.28
0.65

1439.55
1439.66
Outlet

1438.90
1438.50

2.57
1. 79

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS {ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

6.42
7.59

1436.78
1436.71

0.14
0.01
0.13

1441. 50

CULVERT OUTPUT Profile #PF 3
Culvert ID : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

147.79
1

147.79
1439.83
1439.29
1439.54
1438.60

0.29
0.70

1439.71
1439.83
Outlet

1439.01
1438.60

2.72
1. 89

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

6.62
7.81

1436.78
1436.71

0.14
0.01
0.14

1441.50

• CULVERT OUTPUT Profile #PF 4
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• Culvert ID : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

159.73
1

159.73
1439.99
1439.43
1439.70
1438.83

0.29
0.60

1439.86
1439.99
Outlet

1439.13
1438.80

2.87
1.99

LWR.rep

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

6.79
7.65

1436.78
1436.71

0.14
0.00
0.14

1441.50

CULVERT OUTPUT Profile #PF 5
Culvert ID : Culvert #1

•

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

169.11
1

169.11
1440.41
1439.99
1440.25
1439.79

0.16
0.20

1439.98
1440.41
Outlet

1439.85
1439.78

2.99
2.07

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
weir Submerg
weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)

5.52
5.51

1436.78
1436.71

0.07
0.00
0.09

1441. 50

CULVERT OUTPUT Profile #PF 6
Culvert ID : Culvert #1

CULVERT OUTPUT Profile #PF 7
Culvert ID : Culvert #1•

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W. S. US. ( f t )
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

198.73
1

198.73
1440.79
1440.30
1440.61
1440.08

0.18
0.22

1440.35
1440.79
Outlet

1440.14
1440.07

3.35
2.31

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
weir Submerg
weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min El Weir Flow (ft)
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5.92
5.92

1436.78
1436.71

0.07
0.00
0.11

1441. 50



• Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

229.85
1

229.85
1440.86
1440.14
1440.51
1439.24

0.35
0.90

1440.71
1440.86
Outlet

1439.73
1439.25

3.72
2.54

LWR.rep
Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Cu1v Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min E1 Weir Flow (ft)

7.78
9.05

1436.78
1436.71

0.15
0.01
0.19

1441.50

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1237

INPUT
Description: Culvert Downstream Section
Station Elevation Data num= 8

Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev
0 1441.3 95 1441. 5 99.9 1441. 71 100 1436.71 110 1436.71

110.1 1441. 71 115 1441. 6 230.001 1442

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

0 .04 99.9 .015 110.1 .04

• Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
99.9 110.1 67.3 67.3 67.3 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

•

E.G. Elev (ft)

Vel Head (ft)

W.S. E1ev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

1438.87

0.54

1438.33

0.002704

96.00

10.06

5.91

1.62

1846.3

67.30

1436.71

1. 00

0.12

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

TOp Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)
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Left OB

67.30

Channel Right OB

0.015

67.30 67.30

16.26

16.26

96.00

10.06

5.91

1. 62

1846.3

13.24

0.21

1.22

0.07



• C & E Loss (ft) 0.09

LWR.rep

Cum SA (acres) 0.02

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

sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.39 Element

Vel Head (ft) 0.88 Wt. n-Val.

W.S. Elev (ft) 1438.51 Reach Len. (ft)

Crit W.S. (ft) 1438.49 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.003947 Area (sq ft)

Q Total (cfs) 135.78 Flow (cfs)

Top Width (ft) 10.07 Top Width (ft)

Vel Total (ft/s) 7.52 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 1. 80 Hydr. Depth (ft)

• Conv. Total (cfs) 2161.1 Conv. (cfs)

Length Wtd. (ft) 67.30 Wetted Per. (ft)

Min Ch El (ft) 1436.71 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.14 Cum Volume (acre-ft)

C & E Loss (ft) 0.17 Cum SA (acres)

Left OB

67.30

Channel Right OB

0.015

67.30 67.30

18 .06

18.06

135.78

10.07

7.52

1. 79

2161.1

13.60

0.33

2.46

0.08

0.02

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.54 Element

Vel Head (ft) 0.95 Wt. n-Val.

W.S. Elev (ft) 1438.60 Reach Len. (ft)

Crit W.S. (ft) 1438.60 Flow Area (sq ft)

• E.G. Slope (ft/ft) 0.004066 Area (sq ft)
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Left OB

67.30

Channel

0.015

67.30

18.93

18.93

Right OB

67.30



• LWR.rep

Q Total (cfs) 147.79 Flow (cfs) 147.79

Top Width (ft) 10.08 Top Width (ft) 10.08

Vel Total (ft/s) 7.81 Avg. Vel. (ft/s) 7.81

Max Chl Dpth (ft) 1. 89 Hydr. Depth (ft) 1.88

Conv. Total (cfs) 2317.7 Conv. (cfs) 2317.7

Length Wtd. (ft) 67.30 Wetted Per. (ft) 13.77

Min Ch El (ft) 1436.71 Shear (lb/sq ft) 0.35

Alpha 1. 00 Stream Power (lb/ft s) 2.72

Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 0.09

C & E Loss (ft) 0.05 Cum SA (acres) 0.02

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

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This
indicates

that there is not a valid subcritical answer. The program defaulted to critical
depth.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1439.70 Element

Vel Head (ft) 0.87 Wt. n-Val.

W.S. Elev (ft) 1438.83 Reach Len. (ft)

Crit W.S. (ft) 1438.70 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.003350 Area (sq ft)

Q Total (cfs) 159.73 Flow (cfs)

Top Width (ft) 10.08 Top Width (ft)

Vel Total (ft/s) 7.50 Avg. Vel. (ft/s)

Max Chl Dpth (it) 2.12 Hydr. Depth (ft)

Conv. Total (cfs) 2759.5 Conv. (cfs)

Length Wtd. (ft) 67.30 Wetted Per. (ft)

Min Ch El (ft) 1436.71 Shear (lb/sq ft)

• Alpha 1. 00 Stream Power (lb/ft s)
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Left OB

67.30

Channel

0.015

67.30

21.30

21. 30

159.73

10.08

7.50

2.11

2759.5

14.24

0.31

2.35

Right OB

67.30



• Frctn Loss (ft)

C & E Loss (ft)

0.11

0.18

LWR.rep

Cum Volume (acre-ft)

Cum SA (acres)

0.10

0.02

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

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.25 Element

Vel Head (ft) 0.46 Wt. n-Val.

W.S. Elev (ft) 1439.79 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.001275 Area (sq ft)

Q Total (cfs) 169.11 Flow (cfs)

Top Width (ft) 10.12 Top Width (ft)

• Vel Total (ft/s) 5.46 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.08 Hydr. Depth (ft)

Conv. Total (cfs) 4736.5 Conv. (cfs)

Length Wtd. (ft) 67.30 Wetted Per. (ft)

Min Ch El (ft) 1436.71 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.04 Cum Volume (acre-ft)

C & E Loss (ft) 0.10 Cum SA (acres)

Left OB

67.30

Channel Right OB

0.015

67.30 67.30

30.98

30.98

169.11

10.12

5.46

3.06

4736.5

16.16

0.15

0.83

0.14

0.03

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

sections.

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

Profile #PF 6

1440.61

0.53

1440.08

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
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Left OB

67.30

Channel

0.015

67.30

33.89

Right OB

67.30



LW~.rep

• E.G. Slope (ft/ft) 0.001368 Area (sq ft) 33.89

Q Total (cfs) 198.73 Flow (cfs) 198.73

Top Width (ft) 10.13 Top Width (ft) 10.13

Vel Total (ft/s) 5.86 Avg. Vel. (ft/s) 5.86

Max ChI Dpth (ft) 3.37 Hydr. Depth (ft) 3.34

Conv. Total (cfs) 5373.0 Conv. (cfs) 5373.0

Length Wtd. (ft) 67.30 Wetted Per. (ft) 16.73

Min Ch EI (ft) 1436.71 Shear (lb/sq ft) 0.17

Alpha 1. 00 Stream Power (lb/ft s) 1.01

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.16

C & E Loss (ft) 0.11 Cum SA (acres) 0.03

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

sections.

CROSS SECTION OUTPUT

• E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Cdt W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

•

Profile #PF 7

1440.51 Element

1.27 Wt. n-Val.

1439.24 Reach Len. (ft)

1439.24 Flow Area (sq ft)

0.004141 Area (sq ft)

229.85 Flow (cfs)

10.10 Top Width (ft)

9.04 Avg. Vel. (ft/s)

2.53 Hydr. Depth (ft)

3571. 6 Conv. (cfs)

67.30 Wetted Per. (ft)

1436.71 Shear (lb/sq ft)

1. 00 Stream Power (lb/ft s)

0.15 Cum Volume (acre-ft)

0.25 Cum SA (acres)
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Left OB

67.30

Channel

0.015

67.30

25.43

25.43

229.85

10.10

9.04

2.52

3571.6

15.06

0.44

3.95

0.08

0.02

Right OB

67.30



• LWR.rep

Warning: The energy equation could not be balanced within the specified number of iterations.
The

program used critical depth for the water surface and continued on with the
calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This
indicates

that there is not a valid subcritical answer. The program defaulted to critical
depth.

CROSS SECTION RIVER: Southern Ave Sys
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data num=

Sta Elev Sta Elev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441.37

11
Sta

8
100

Elev
1440.37
1436.64

Sta Elev
38 1441.19

110 1436.64

Sta Elev
72 1440.74

119 1441.14

Lengths: Left Channel
20 20

Manning's
Sta

-9

• Bank Sta:

n Values
n Val Sta

.04 91

Left Right
91 119

num=
n Val

.016

3
Sta
119

n Val
.04

Right
20

Coeff Contr.
.1

Expan.
.3
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CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ftl

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Cony. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Profile #PF 1

1438.66

0.25

1438.42

0.001245

96.00

17.11

3.99

1. 78

2720.7

70.00

1436.64

1. 00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Cony. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Left OB

70.00

Channel

0.016

70.00

24.08

24.08

96.00

17.11

3.99

1.41

2720.7

17.95

0.10

0.42

Right OB

70.00



• Frctn Loss (ft)

C & E Loss (ft)

0.11

0.01

LNR.rep
Cum Volume (acre-ft)

Cum SA (acres)

0.04

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1439.08 Element Left OB Channel Right OB

Vel Head (ft) 0.31 Nt. n-Val. 0.016

W.S. Elev (ft) 1438.76 Reach Len. (ft) 70.00 70.00 70.00

Crit N.S. (ft) Flow Area (sq ft) 30.24

E.G. Slope (ft/ft) 0.001302 Area (sq ft) 30.24

Q Total (cfs) 135.78 Flow (cfs) 135.78

Top Width (ft) 18.49 Top Width (ft) 18.49

Vel Total (ft/s) 4.49 Avg. Vel. (ft/s) 4.49

Max Chl Dpth (ft) 2.12 Hydr. Depth (ft) 1.64

Conv. Total (cfs) 3763.2 Conv. (cfs) 3763.2

Length Wtd. (ft) 70.00 Wetted Per. (ft) 19.49

• Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.13

Alpha 1. 00 Stream Power (lb/ft s) 0.57

Frctn Loss (ft) 0.11 Cum Volume (acre-ft) 0.04

C & E Loss (ft) 0.01 Cum SA (acres)

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.21 Element Left OB Channel Right OB

Vel Head (ft) 0.32 Wt. n-Val. 0.016

N.S. Elev (ft) 1438.90 Reach Len. (ft) 70.00 70.00 70.00

Crit W.S. (ft) 1438.34 Flow Area (sq ft) 32.76

E.G. Slope (ft/ft) 0.001230 Area (sq ft) 32.76

Q Total (cfs) 147.79 Flow (cfs) 147.79

Top Width (ft) 19.03 Top Width (ft) 19.03

Vel Total (ft/s) 4.51 Avg. Vel. (ft/s) 4.51

Max Chl Dpth (ft) 2.26 Hydr. Depth (ft) 1.72

• Conv. Total (cfs) 4213.9 Conv. (cfs) 4213.9
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Length Wtd. (ft) 70.00 Wetted Per. (ft) 20.09

Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.13

Alpha 1. 00 Stream Power (lb/ft s) 0.56

Frctn Loss (ft) 0.11 Cum Volume (ac:r:e-ft) 0.05

C & E Loss (ft) 0.02 Cum SA (acres)

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1439.42 Element

Vel Head (ft) 0.28 Wt. n-Val.

W.S. Elev (ft) 1439.13 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000996 Area (sq ft)

Q Total (cfs) 159.73 Flow (cfs)

• Top Width (ft) 19.96 Top Width (ft)

Vel Total (ft/s) 4.28 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 2.49 Hydr. Depth (ft)

Conv. Total (cfs) 5060.2 Conv. (cfs)

Length Wtd. (ft) 70.00 Wetted Per. (ft)

Min Ch El (ft) 1436.64 Shear (lb/sq ft)

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

Frctn Loss (ft) 0.10 Cum Volume (acre-ft)

C & E Loss (ft) 0.02 Cum SA (acres)

Left OB

70.00

Channel Right OB

0.016

70.00 70.00

37.31

37.31

159.73

19.96

4.28

1.87

5060.2

21.14

0.11

0.47

0.05

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1440.11 Element Left OB Channel Right OB

Vel Head (ft) 0.14 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.97 Reach Len. (ft) 70.00 70.00 70.00

Crit W.S. (ft) Flow Area (sq ft) 55.46

• E.G. Slope (ft/ft) 0.000370 Area (sq ft) 55.46
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Q Total (cfs) 169.11 Flow (cfs) 169.11

Top Width (ft) 23.32 Top Width (ft) 23.32

Vel Total (ft/s) 3.05 Avg. Vel. (ft/s) 3.05

Max Chl Dpth (ft) 3.33 Hydr. Depth (ft) 2.38

Conv. Total (cfs) 8787.5 Conv. (cfs) 8787.5

Length Wtd. (ft) 70.00 Wetted Per. (ft) 24.89

Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.05

Alpha 1.00 Stream Power (lb/ft s) 0.16

Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 0.08

C & E Loss (ft) 0.05 Cum SA (acres)

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross

sections.

• CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1440.45 Element

Vel Head (ft) 0.15 Wt. n-Val.

W.S. Elev (ft) 1440.30 Reach Len. (ft)

crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.000354 Area (sq ft)

Q Total (cfs) 198.73 Flow (cfs)

Top Width (ft) 24.64 Top Width (ft)

Vel Total (ft/s) 3.13 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 3.66 Hydr. Depth (ft)

Conv. Total (cfs) 10567.3 Conv. (cfs)

Length Wtd. (ft) 70.00 Wetted Per. (ft)

Min Ch El (ft) 1436.64 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.06 Cum Volume (acre-ft)

C & E Loss (ft) 0.06 Cum SA (acres)
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63.40
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198.73
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0.05

0.17

0.09
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warning: The velocity head has changed by more than 0.5 ft (0.15 m) .
need for

This may indicate the

additional cross sections.
Warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1440.04 Element

Vel Head (ft) 1. 78 Wt. n-Val.

W.S. Elev (ft) 1438.26 Reach Len. (ft)

Crit W.S. (ft) 1438.83 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.009968 Area (sq ft)

Q Total (cfs) 229.85 Flow (cfs)

Top Width (ft) 16.48 Top Width (ft)

Vel Total (ft/s) 10.72 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 1.62 Hydr. Depth (ft)

Conv. Total (cfs) 2302.2 Conv. (cfs)

• Length Wtd. (ft) 70.00 Wetted Per. (ft)

Min Ch EI (ft) 1436.64 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.41 Cum Volume (acre-ft)

C & E Loss (ft) 0.05 Cum SA (acres)

Left OB

70.00

Channel Right OB

0.016

70.00 70.00

21.44

21.44

229.85

16.48

10.72

1.30

2302.2

17.24

0.77

8.30

0.05

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

additional cross sections.
warning: The conveyance ratio (upstream

than 0.7 or greater than 1.4.
sections.

conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1170

INPUT
Description: Channel Reconstruction
Station Elevation Data num=

Sta Elev Sta Elev
-9 1442.04 -4 1440.34
77 1441.19 91 1441.14

128 1441.37

• Manning's n Values
Sta n Val Sta

num=
n Val

11
Sta

8
100

3
Sta

Elev
1440.37
1436.64

n Val
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-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

91 119 20 20 20 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1438.54 Element Left OB Channel Right OB

Vel Head (ft) 0.36 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.18 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 20.17

E.G. Slope (ft/ft) 0.002118 Area (sq ft) 20.17

Q Total (cfs) 97.00 Flow (cfs) 97.00

Top width (ft) 16.17 Top width (ft) 16.17

Vel Total (ft/s) 4.81 Avg. Vel. (ft/s) 4.81

Max ChI Dpth (ft) 1.54 Hydr. Depth (ft) 1.25

Cony. Total (cfs) 2107.7 Cony. (cfs) 2107.7

Length Wtd. (ft) 20.00 Wetted Per. (ft) 16.89

Min Ch EI (ft) 1436.64 Shear (lb/sq ft) 0.16

• Alpha 1. 00 Stream Power (lb/ft s) 0.76

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.08

C & E Loss (ft) 0.00 Cum SA (acres) 0.06

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1438.95 Element Left OB Channel Right OB

Vel Head (ft) 0.44 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.51 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 25.65

E.G. Slope (ft/ft) 0.002110 Area (sq ft) 25.65

Q Total (cfs) 136.78 Flow (cfs) 136.78

Top Width (ft) 17.47 Top Width (ft) 17.47

Vel Total (ft/s) 5.33 Avg. Vel. (ft/s) 5.33

Max Chl Dpth (ft) 1.87 Hydr. Depth (ft) 1.47

Cony. Total (cfs) 2977.3 Cony . (cfs) 2977.3

• Length wtd. (ft) 20.00 wetted Per. (ft) 18.35
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Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.18

Alpha 1. 00 Stream Power (lb/ft s) 0.98

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.10

C & E Loss (ft) 0.00 Cum SA (acres) 0.07

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.09 Element Left OB Channel Right DB

Vel Head (ft) 0.47 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.62 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 27.58

E.G. Slope (ft/ft) 0.002112 Area (sq ft) 27.58

Q Total (cfs) 151. 79 Flow (cfs) 151.79

Top Width (ft) 17.91 Top Width (ft) 17.91

Vel Total (ft/s) 5.50 Avg. Vel. (ft/s) 5.50

• Max ChI Dpth (ft) 1.98 Hydr. Depth (ft) 1.54

Conv. Total (cfs) 3302.9 Conv. (cfs) 3302.9

Length Wtd. (ft) 20.00 Wetted Per. (ft) 18.84

Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.19

Alpha 1. 00 Stream Power (lb/ft s) 1. 06

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.11

C & E Loss (ft) 0.00 CUm SA (acres) 0.07

CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1439.29 Element

Vel Head (ft) 0.51 Wt. n-Val.

W.S. Elev (ft) 1438.78 Reach Len. (ft)

Crit W.S. (ft) Flow Area (sq ft)

E.G. Slope (ft/ft) 0.002125 Area (sq ft)

Q Total (cfs) 175.73 Flow (cfs)

• Top Width (ft) 18.55 Top Width (ft)
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Vel Total (ft/s) 5.76 Avg. Vel. (ft/s) 5.76

Max ChI Dpth (ft) 2.14 Hydr. Depth (ft) 1. 64

Cony. Total (cfs) 3811.9 Cony. (cfs) 3811. 9

Length Wtd. (ft) 20.00 Wetted Per. (ft) 19.56

Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.21

Alpha 1. 00 Stream Power (lb/ft s) 1.19

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.12

C & E Loss (ft) 0.00 Cum SA (acres) 0.07

CROSS SECTION OUTPUT Prof ile #PF 5

E.G. Elev (ft) 1440.00 Element Left OB Channel Right OB

Vel Head (ft) 0.66 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.34 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 41. 50

E.G. Slope (ft/ft) 0.002130 Area (sq ft) 41.50

• Q Total (cfs) 271.11 Flow (cfs) 271.11

Top Width (ft) 20.78 Top width (ft) 20.78

Vel Total (ft/s) 6.53 Avg. Vel. (ft/s) 6.53

Max ChI Dpth (ft) 2.70 Hydr. Depth (ft) 2.00

Cony. Total (cfs) 5873.8 Cony. (cfs) 5873.8

Length Wtd. (ft) 20.00 Wetted Per. (ft) 22.06

Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.25

Alpha 1.00 Stream Power (lb/ft s) 1.63

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.16

C & E Loss (ft) 0.00 Cum SA (acres) 0.08

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

w.S. Elev (ft)

Crit W.S. (ft)

Profile #PF 6

1440.33

0.73

1439.60

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
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E.G. Slope (ft/ft) 0.002127 Area (sq ft) 47.17

Q Total (cfs) 323.73 Flow (cfs) 323.73

Top Width (ft) 21.85 Top Width (ft) 21.85

Vel Total (ft/s) 6.86 Avg. Vel. (ft/s) 6.86

Max ChI Dpth (ft) 2.96 Hydr. Depth (ft) 2.16

Conv. Total (cfs) 7020.1 Conv. (cfs) 7020.1

Length Wtd. (ft) 20.00 Wetted Per. (ft) 23.25

Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.27

Alpha 1. 00 Stream Power (lb/ft s) 1. 85

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.18

C & E Loss (ft) 0.00 Cum SA (acres) 0.08

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1439.72 Element Left OB Channel Right OB

• Vel Head (ft) 0.60 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.12 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) 1438.82 Flow Area (sq ft) 37.03

E.G. Slope (ft/ft) 0.002126 Area (sq ft) 37.03

Q Total (cfs) 230.85 Flow (cfs) 230.85

Top Width (ft) 19.90 Top Width (ft) 19.90

Vel Total (ft/s) 6.23 Avg. Vel. (ft/s) 6.23

Max ChI Dpth (ft) 2.48 Hydr. Depth (ft) 1. 86

Conv. Total (cfs) 5006.5 Conv. (cfs) 5006.5

Length Wtd. (ft) 20.00 Wetted Per. (ft) 21. 07

Min Ch El (ft) 1436.64 Shear (lb/sq ft) 0.23

Alpha 1. 00 Stream Power (lb/ft s) 1.45

Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.14

C & E Loss (ft) 0.00 Cum SA (acres) 0.08

•
CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1150
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INPUT
Description: Starting Channel Reconstruction
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-9 1442 -4 1440.3 8 1440.33 38 1441.15 72 1441. 7
77 1441.15 91 1441.1 100 1436.6 110 1436.6 119 1441.1

128 1441. 33

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

-9 .04 91 .016 119 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
91 119 150 150 150 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1438.49 Element Left OB Channel Right OB

Vel Head (ft) 0.37 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.13 Reach Len. (ft) 150.00 150.00 150.00

Crit W.S. (ft) 1437.90 Flow Area (sq ft) 19.91

E.G. Slope (ft/ft) 0.002198 Area (sq ft) 19.91

Q Total (cfs) 97.00 Flow (cfs) 97.00

Top Width (ft) 16.10 Top Width (ft) 16.10

• Vel Total (ft/s) 4.87 Avg. Vel. (ft/s) 4.87

Max Chl Dpth (ft) 1.53 Hydr. Depth (ft) 1.24

Conv. Total (cfs) 2069.1 Conv. (cfs) 2069.1

Length Wtd. (ft) 150.00 Wetted Per. (ft) 16.82

Min Ch El (ft) 1436.60 Shear (lb/sq ft) 0.16

Alpha 1.00 Stream Power (lb/ft s) 0.79

Frctn Loss (ft) 0.33 Cum Volume (acre-ft) 0.07

C & E Loss (ft) 0.00 Cum SA (acres) 0.06

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1438.90 Element

Vel Head (ft) 0.45 Wt. n-Val.

W.S. Elev (ft) 1438.45 Reach Len. (ft)

Crit W.S. (ft) 1438.20 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.002182 Area (sq ft)

• Q Total (cfs) 136.78 Flow (cfs)
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Top Width (ft) 17.40 Top Width (ft) 17.40

Vel Total (ft/s) 5.40 Avg. Vel. (ft/s) 5.40

Max Chl Dpth (ft) 1. 85 Hydr. Depth (ft) 1.46

Conv. Total (cfs) 2928.0 Conv. (cfs) 2928.0

Length Wtd. (ft) 150.00 Wetted Per. (ft) 18.27

Min Ch El (ft) 1436.60 Shear (lb/sq ft) 0.19

Alpha 1. 00 Stream Power (lb/ft s) 1.02

Frctn Loss (ft) 0.33 Cum Volume (acre-ft) 0.09

C & E Loss (ft) 0.00 Cum SA (acres) 0.06

CROSS SECTION OUTPUT Profile #PF 3

E.G. Elev (ft) 1439.04 Element Left OB Channel Right OB

Vel Head (ft) 0.48 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.56 Reach Len. (ft) 150.00 150.00 150.00

• Crit W.S. (ft) 1438.30 Flow Area (sq ft) 27.27

E.G. Slope (ft/ft) 0.002182 Area (sq ft) 27.27

Q Total (cfs) 151. 79 Flow (cfs) 151. 79

Top Width (ft) 17.84 Top Width (ft) 17.84

Vel Total (ft/s) 5.57 Avg. Vel. (ft/s) 5.57

Max Chl Dpth (ft) 1. 96 Hydr. Depth (ft) 1.53

Conv. Total (cfs) 3249.9 Conv. (cfs) 3249.9

Length Wtd. (ft) 150.00 Wetted Per. (ft) 18.76

Min Ch El (ft) 1436.60 Shear (lb/sq ft) 0.20

Alpha 1. 00 Stream Power (lb/ft s) 1.10

Frctn Loss (ft) 0.33 Cum Volume (acre-ft) 0.09

C & E Loss (ft) 0.00 Cum SA (acres) 0.06

•
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

Profile #PF 4

1439.25

0.53

Element

Wt. n-Val.
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W.S. Elev (ft) 1438.72 Reach Len. (ft) 150.00 150.00 150.00

Crit W.S. (ft) Flow Area (sq ft) 30.16

E.G. Slope (ft/ft) 0.002197 Area (sq ft) 30.16

Q Total (cfs) 175.73 Flow (cfs) 175.73

Top Width (ft) 18.47 Top Width (ft) 18.47

Vel Total (ft/s) 5.83 Avg. Vel. (ft/s) 5.83

Max ChI Dpth (ft) 2.12 Hydr. Depth (ft) 1. 63

Conv. Total (cfs) 3748.9 Conv. (cfs) 3748.9

Length Wtd. (ft) 150.00 Wetted Per. (ft) 19.47

Min Ch El (ft) 1436.60 Shear (lb/sq ft) 0.21

Alpha 1.00 Stream Power (lb/ft s) 1.24

Frctn Loss (ft) 0.33 Cum Volume (acre-ft) 0.10

C & E Loss (ft) 0.00 Cum SA (acres) 0.06

CROSS SECTION OUTPUT Profile #PF 5

• E.G. Elev (ft) 1439.95 Element Left OB Channel Right OB

Vel Head (ft) 0.68 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.27 Reach Len. (ft) 150.00 150.00 150.00

Crit W.S. (ft) 1438.99 Flow Area (sq ft) 41.03

E.G. Slope (ft/ft) 0.002199 Area (sq ft) 41. 03

Q Total (cfs) 271.11 Flow (cfs) 271.11

Top Width (ft) 20.69 Top Width (ft) 20.69

Vel Total (ft/s) 6.61 Avg. Vel. (ft/s) 6.61

Max ChI Dpth (ft) 2.67 Hydr. Depth (ft) 1. 98

Conv. Total (cfs) 5780.9 Conv. (cfs) 5780.9

Length Wtd. (ft) 150.00 Wetted Per. (ft) 21.96

Min Ch El (ft) 1436.60 Shear (lb/sq ft) 0.26

Alpha 1. 00 Stream Power (lb/ft s) 1. 70

Frctn Loss (ft) 0.33 Cum Volume (acre-ft) 0.14

C & E Loss (ft) 0.00 Cum SA {acres} 0.07
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Prof ile #PF 6

E.G. Elev (ft) 1440.29 Element Left OB Channel Right OB

Vel Head (ft) 0.75 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.54 Reach Len. (ft) 150.00 150.00 150.00

Crit W.S. (ft) Flow Area (sq ft) 46.64

E.G. Slope (ft/ft) 0.002193 Area (sq ft) 46.64

Q Total (cfs) 323.73 Flow (cfs) 323.73

Top Width (ft) 21.75 Top Width (ft) 21.75

Vel Total (ft/s) 6.94 Avg. Vel. (ft/s) 6.94

Max ChI Dpth (ft) 2.94 Hydr. Depth (ft) 2.14

Conv. Total (cfs) 6912.4 Conv. (cfs) 6912.4

Length Wtd. (ft) 150.00 Wetted Per. (ft) 23.14

Min Ch EI (ft) 1436.60 Shear (lb/sq ft) 0.28

Alpha 1. 00 Stream Power (lb/ft s) 1. 92

Frctn Loss (ft) 0.33 Cum Volume (acre-ft) 0.16

~
C & E Loss (ft) 0.00 Cum SA (acres) 0.07

CROSS SECTION OUTPUT Profile #PF 7

E.G. Elev (ft) 1439.67 Element Left OB Channel Right OB

Vel Head (ft) 0.62 Wt. n-Val. 0.016

W.S. Elev (ft) 1439.06 Reach Len. (ft) 150.00 150.00 150.00

Crit W.S. (ft) Flow Area (sq ft) 36.61

E.G. Slope (ft/ft) 0.002195 Area (sq ft) 36.61

Q Total (cfs) 230.85 Flow (cfs) 230.85

Top Width (ft) 19.82 Top Width (ft) 19.82

Vel Total (ft/s) 6.31 Avg. Vel. (ft/s) 6.31

Max ChI Dpth (ft) 2.46 Hydr. Depth (ft) 1. 85

Conv. Total (cfs) 4927.6 Conv. (cfs) 4927.6

Length Wtd. (ft) 150.00 Wetted Per. (ft) 20.98

Min Ch EI (ft) 1436.60 Shear (lb/sq ft) 0.24

~
Alpha 1. 00 Stream Power (lb/ft s) 1. 51
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• Frctn Loss (ft)

C & E Loss (ft)

0.33

0.00

LWR.rep
Cum Volume (acre-ft)

Cum SA (acres)

0.13

0.07

CROSS SECTION RIVER: South Hawes Chan
REACH: 202L/US60 TI - 2 RS: 1000

INPUT
Description: Starting Downstream Channel Section
Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

-9 1441.1 -4 1439.7 8 1440 38 1440.82 72 1440.2

77 1440.82 91 1440.77 100 1436.27 110 1436.27 119 1440.77

128 1441

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

-9 .04 91 .016 119 .04

Bank Sta: Left
91

Right
119

Lengths: Left Channel
o 0

Right
o

Coeff Contr.
.1

Expan .
. 3

•

•

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max ChI Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)

Profile #PF 1

1438.16

0.37

1437.79

1437.57

0.002204

97.00

16.10

4.88

1.52

2066.1

1436.27

1. 00

Profile #PF 2

1438.57

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Element
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Left OB

Left OB

Channel

0.016

19.89

19.89

97.00

16.10

4.88

1.24

2066.1

16.82

0.16

0.79

Channel

Right OB

Right OB
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Vel Head (ft) 0.45 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.12 Reach Len. (ft)

Crit W.S. (ft) 1437.87 Flow Area (sq ft) 25.27

E.G. Slope (ft/ft) 0.002202 Area (sq ft) 25.27

Q Total (cfs) 136.78 Flow (cfs) 136.78

Top Width (ft) 17.38 Top Width (ft) 17.38

Vel Total (ft/s) 5.41 Avg. Vel. (ft/s) 5.41

Max Chl Dpth (ft) 1.85 Hydr. Depth (ft) 1.45

Conv. Total (cfs) 2915.1 Conv. (cfs) 2915.1

Length Wtd. (ft) Wetted Per. (ft) 18.25

Min Ch El (ft) 1436.27 Shear (lb/sq ft) 0.19

Alpha 1. 00 Stream Power (lb/ft s) 1.03

Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

•

Wt. n-Val. 0.016

Reach Len. (ft)

• CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)

Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length Wtd. (ft)

Min Ch El (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

Prof ile #PF 3

1438.71

0.48

1438.23

1437.97

0.002201

151.79

17.82

5.58

1.95

3235.5

1436.27

1.00

Element

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)
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Left OB Channel

27.19

27.19

151. 79

17.82

5.58

1.53

3235.5

18.74

0.20

1.11

Right OB
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CROSS SECTION OUTPUT Profile #PF 4

E.G. Elev (ft) 1438.92 Element Left OB Channel Right OB

Vel Head (ft) 0.53 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.39 Reach Len. (ft)

Crit W.S. (ft) 1438.13 Flow Area (sq ft) 30.14

E.G. Slope (ft/ft) 0.002201 Area (sq ft) 30.14

Q Total (cfs) 175.73 Flow (cfs) 175.73

Top Width (ft) 18.47 Top Width (ft) 18.47

Vel Total (ft/s) 5.83 Avg. Vel. (ft/s) 5.83

Max ChI Dpth (ft) 2.12 Hydr. Depth (ft) 1.63

Cony. Total (cfs) 3745.7 Cony. (cfs) 3745.7

Length Wtd. (ft) Wetted Per. (ft) 19.47

Min Ch El (ft) 1436.27 Shear (lb/sq ft) 0.21

Alpha 1.00 Stream Power (lb/ft s) 1.24

• Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

CROSS SECTION OUTPUT Profile #PF 5

E.G. Elev (ft) 1439.62 Element Left OB Channel Right OB

Vel Head (ft) 0.68 Wt. n-Val. 0.016

W.S. Elev (ft) 1438.94 Reach Len. (ft)

crit W.S. (ft) 1438.66 Flow Area (sq ft) 41.00

E.G. Slope (ft/ft) 0.002203 Area (sq ft) 41. 00

Q Total (cfs) 271.11 Flow (cfs) 271.11

Top Width (ft) 20.69 Top Width (ft) 20.69

Vel Total (ft/s) 6.61 Avg. Vel. (ft/s) 6.61

Max ChI Dpth (ft) 2.67 Hydr. Depth (ft) 1. 98

Cony. Total (cfs) 5776.0 Cony. (cfs) 5776.0

Length Wtd. (ft) Wetted Per. (ft) 21.95

• Min Ch El (ft) 1436.27 Shear (lb/sq ft) 0.26
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Alpha 1. 00 Stream Power (lb/ft s) 1. 70

Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

CROSS SECTION OUTPUT Profile #PF 6

E.G. Elev (ft) 1439.96 Element

Vel Head (ft) 0.75 Wt. n-Val.

w.S. Elev (ft) 1439.21 Reach Len. (ft)

Crit W.S. (ft) 1438.92 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.002202 Area (sq ft)

Q Total (cfs) 323.73 Flow (cfs)

Top width (ft) 21.74 Top width (ft)

Vel Total (ft/s) 6.95 Avg. Vel. (ft/s)

Max ChI Dpth (ft) 2.94 Hydr. Depth (ft)

• Conv. Total (cfs) 6899.3 Conv. (cfs)

Length Wtd. (ft) Wetted Per. (ft)

Min Ch El (ft) 1436.27 Shear (lb/sq ft)

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

Frctn Loss (ft) Cum volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

CROSS SECTION OUTPUT profile #PF 7

E.G. Elev (ft) 1439.34 Element

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

W.S. Elev (ft) 1438.72 Reach Len. (ft)

Crit W.S. (ft) 1438.45 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.002200 Area (sq ft)

Q Total (cfs) 230.85 Flow (cfs)

Top width (ft) 19.81 Top width (ft)

• Vel Total (ft/s) 6.31 Avg. Vel. (ft/s)
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0.016

46.58

46.58

323.73

21. 74

6.95

2.14

6899.3

23.13
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1. 92

Channel

0.016

36.57

36.57

230.85

19.81

6.31

Right OB
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Max ChI Dpth (ft) 2.45 Hydr. Depth (ft) 1. 85

Conv. Total (cfs) 4921. 2 Conv. (cfs) 4921.2

Length Wtd. (ft) Wetted Per. (ft) 20.97

Min Ch EI (ft) 1436.27 Shear (lb/sq ft) 0.24

Alpha 1. 00 Stream Power (lb/ft s) 1.51

Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

SUMMARY OF MANNING I S N VALUES

River:Hawes Rd Channel

Reach River Sta. n1 n2 n3

202L/US60 TI - 2 1540 .04 .016 .04
202L/US60 TI - 2 1370 .04 .016 .04
202L/US60 TI - 2 1170 .04 .016 .04

River:Southern Ave Sys

• Reach River Sta. n1 n2 n3

202L/US60 TI - 2 3490 .04 .025 .04
202L/US60 TI - 2 3365 .04 .015 .04
202L/US60 TI - 2 3000 Culvert
202L/US60 TI - 2 2381 .04 .015 .04
202L/US60 TI - 2 2261 .04 .016 .04
202L/US60 TI - 2 2201 .04 .016 .04
202L/US60 TI - 2 2100 .04 .016 .04
202L/US60 TI - 2 1945 .04 .016 .04
202L/US60 TI - 2 1944 Lat. Weir
202L/US60 TI - 2 1907 .04 .016 .04
202L/US60 TI - 2 1895 .04 .016 .04
202L/US60 TI - 2 1875 .04 .016 .04
202L/US60 TI - 2 1855 .04 .016 .04
202L/US60 TI - 2 1835 .04 .016 .04
202L/US60 TI - 2 1815 .04 .016 .04
202L/US60 TI - 2 1795 .04 .016 .04
202L/US60 TI - 2 1775 .04 .016 .04
202L/US60 TI - 2 1760 .04 .016 .04
202L/US60 TI - 2 1742 .04 .016 .04
202L/US60 TI - 2 1704 .04 .016 .04
202L/US60 TI - 2 1698 .04 .016 .04
202L/US60 TI - 2 1668 .04 .016 .04
202L/US60 TI - 2 1537 .04 .016 .04
202L/US60 TI - 2 1433 .04 .016 .04
202L/US60 TI - 2 1350 .04 .013 .04
202L/US60 TI - 2 1305 .04 .013 .04
202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 .04 .015 .04
202L/US60 TI - 2 1170 .04 .016 .04
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River: South Hawes Chan

Reach River Sta. n1 n2 n3

202L/US60 TI - 2 1170 .04 .016 .04

202L/US60 TI - 2 1150 .04 .016 .04

202L/US60 TI - 2 1000 .04 .016 .04
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Hawes Rd Channel

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 1540 .1 .3
202L/US60 TI - 2 1370 .1 .3
202L/US60 TI - 2 1170 .1 .3

River: Southern Ave Sys

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 3490 .1 .3
202L/US60 TI - 2 3365 .1 .3
202L/US60 TI - 2 3000 Culvert
202L/US60 TI - 2 2381 .1 .3
202L/US60 TI - 2 2261 .1 .3
202L/US60 TI - 2 2201 .1 .3
202L/US60 TI - 2 2100 .1 .3
202L/US60 TI - 2 1945 .1 .3
202L/US60 TI - 2 1944 Lat. Weir
202L/US60 TI - 2 1907 .1 .3
202L/US60 TI - 2 1895 .1 .3
202L/US60 TI - 2 1875 .1 .3
202L/US60 TI - 2 1855 .1 .3

• 202L/US60 TI 2 1835 .1 .3
202L/US60 TI - 2 1815 .1 .3
202L/US60 TI - 2 1795 .1 .3
202L/US60 TI - 2 1775 .1 .3
202L/US60 TI - 2 1760 .1 .3
202L/US60 TI - 2 1742 .1 .3
202L/US60 TI - 2 1704 .1 .3
202L/US60 TI - 2 1698 .1 .3
202L/US60 TI - 2 1668 .1 .3
202L/US60 TI - 2 1537 .1 .3
202L/US60 TI - 2 1433 .1 .3
202L/US60 TI - 2 1350 .1 .3
202L/US60 TI - 2 1305 .1 .3
202L/US60 TI - 2 1270 Culvert
202L/US60 TI - 2 1237 .1 .3
202L/US60 TI - 2 1170 .1 .3

River: South Hawes Chan

Reach River Sta. Contr. Expan.

202L/US60 TI - 2 1170 .1 .3
202L/US60 TI - 2 1150 .1 .3
202L/US60 TI - 2 1000 .1 .3

•
ERRORS WARNINGS AND NOTES
Errors warnings and Notes for Plan : RMSAweir

River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1540 Profile: PF 1
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
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less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1540 Profile: PF 2

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1540 Profile: PF 3

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1370 Profile: PF 1

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1370 Profile: PF 2

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1370 Profile: PF 3

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 1

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 2

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 3

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 4

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 5

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 6

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

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Hawes Rd Channel Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 7
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3490 Profile: PF 1
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3490 Profile: PF 2
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
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the culvert direct step method went to normal

the culvert direct step method went to normal

the culvert direct step method went to normal

Culv:

Culv:

Culv:

Culv:

Culv:

Culv:

Profile: PF.2

Profile: PF 3

Profile: PF 4

Profile: PF 5

Profile: PF 6

step method went to normal

supercritical.
RS: 3000

supercritical.
RS: 3000

supercritical.
RS: 3000

the culvert direct step method went to normal

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3490 Profile: PF 3
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3490 Profile: PF 4
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3490 Profile: PF 5
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3490 Profile: PF 6
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3490 Profile: PF 7
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections .
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3000 Profile: PF 1
Culvert #1

Note:
depth. The

During supercritical analysis,
program then assumed normal
depth at the outlet.

Note: The flow in the culvert is entirely
River: Southern Ave Sys Reach: 202L/US60 TI - 2
Culvert #1

Note:
depth. The

During supercritical analysis,
program then assumed normal
depth at the outlet.

Note: The flow in the culvert is entirely
River: Southern Ave Sys Reach: 202L/US60 TI - 2
Culvert #1

Note:
depth. The

During supercritical analysis,
program then assumed normal
depth at the outlet.

Note: The flow in the culvert is entirely
River: Southern Ave Sys Reach: 202L/US60 TI - 2
Culvert #1

Note:
depth. The

During supercritical analysis,
program then assumed normal

depth at the outlet .
Note: The flow in the culvert is entirely supercritical.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3000

During supercritical analysis, the culvert direct
program then assumed normal

depth at the outlet.
Note: The flow in the culvert is entirely supercritical.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3000
Culvert #1

Note:
depth. The

•

•
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Culv:Profile: PF 7

Profile: PF 7RS: 2201

supercritical.
RS: 2261 Profile: PF 1

this cross section and the previous upstream

the culvert direct step method went to normal

Culvert #1
Note:

depth. The
During supercritical analysis, the culvert direct step method went to normal

program then assumed normal
depth at the outlet.

Note: The flow in the culvert is entirely supercritical.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 3000
Culvert #1

Note:
depth. The

During supercritical analysis,
program then assumed normal

depth at the outlet.
Note: The flow in the culvert is entirely

River: Southern Ave Sys Reach: 202L/US60 TI - 2
Note: Hydraulic jump has occurred between

section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2261 Profile: PF 2

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2261 Profile: PF 3

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2261 Profile: PF 4

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

the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2261 Profile: PF 5

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

the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2261 Profile: PF 6

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

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

previous cross section. This may indicate
the need for additional cross sections.

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

used.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2261 Profile: PF 7

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

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

previous cross section. This may indicate
the need for additional cross sections.

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

used.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2201 Profile: PF 4

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2201 Profile: PF 5

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2201 Profile: PF 6

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

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

the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2

•
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Warning:The velocity head has chari§ed by more than 0.5 ft (0.15 m). This may indicate

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

previous cross section. This may indicate
the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2100 Profile: PF 5
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2100 Profile: PF 6
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
Hydraulic jump has occurred between this cross section and the previous upstreamNote:

section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 2100 Profile: PF 7

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Hydraulic jump has occurred between this cross section and the previous upstreamNote:

section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1945 Profile: PF 2

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1945 Profile: PF 3

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4 .

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1945 Profile: PF 4

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1945 Profile: PF 5

Warning:The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated

water surface came back below critical depth.
a valid subcritical answer. The

program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with

the lowest, valid, energy was used.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1945 Profile: PF 6

Warning:The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections .

Warning:During the standard step iterations, when the assumed water surface was set

•

•

•
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equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not
a valid subcritical answer. The

program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with

the lowest, valid, energy was used.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1945 Profile: PF 7

Warning:The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not
a valid subcritical answer. The

program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with

the lowest, valid, energy was used.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1907 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1907 Profile: PF 3

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1907 Profile: PF 4

warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1907 Profile: PF 5

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1907 Profile: PF 6

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1907 Profile: PF 7

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1895 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1895 Profile: PF 3

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1895 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1895 Profile: PF 5

Warning:The cross-section end points had to be extended vertically for the computed
water surface.

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1875 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
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water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1875 Profile: PF 3

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1875 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1875 Profile: PF 5

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1855 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1855 Profile: PF 3

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1855 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1855 Profile: PF 5

Warning:Thecross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1855 Profile: PF 6

Warning:The cross-section end points had to be extended vertically for the computed
water surface.

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1855 Profile: PF 7

Warning:The cross-section end points had to be extended vertically for the computed
water surface.

Note: Hydraulic jump has occurred between this cross section and the previous upstream
section .
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1835 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1835 Profile: PF 3

warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1835 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1835 Profile: PF 5

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1835 Profile: PF 6

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1835 Profile: PF 7

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1815 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1815 Profile: PF 3

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1815 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202LjUS60 TI - 2 RS: 1815 Profile: PF 5

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202LjUS60 TI - 2 RS: 1815 Profile: PF 6

warning:The cross-section end points had to be extended vertically for the computed
water surface.
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River: Southern Ave Sys Reach: 202L/US60 TI ~ 2 RS: 1815 Profile: PF 7

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1795 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1795 Profile: PF 3

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1795 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1795 Profile: PF 5

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1795 Profile: PF 6

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1795 Profile: PF 7

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1775 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1775 Profile: PF 3

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1775 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1775 Profile: PF 5

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1775 Profile: PF 6

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1775 Profile: PF 7

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1760 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1760 Profile: PF 3

warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1760 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1760 Profile: PF 5

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1760 Profile: PF 6

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1760 Profile: PF 7

Warning:The cross-section end points had to be extended vertically for the computed
water surface.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1742 Profile: PF 2

Warning:The cross-section end points had to be extended vertically for the computed
water surface.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1742 Profile: PF 3

Warning:The cross-section end points had to be extended vertically for the computed
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water surface.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1742 Profile: PF 4

Warning:The cross-section end points had to be extended vertically for the computed
water surface.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1742 Profile: PF 5

Warning:The cross-section end points had to be extended vertically for the computed
water surface.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1742 Profile: PF 6

Warning:The cross-section end points had to be extended vertically for the computed
water surface.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1742 Profile: PF 7

Warning:The cross-section end points had to be extended vertically for the computed
water surface.

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1698 Profile: PF 1

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections .
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1698 Profile: PF 2

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1698 Profile: PF 3

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1698 Profile: PF 4

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1698 Profile: PF 5

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1698 Profile: PF 6

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1698 Profile: PF 7

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1350 Profile: PF 1

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1350 Profile: PF 2

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections .
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1350 Profile: PF 3
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warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1350 Profile: PF 4
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1350 Profile: PF 5
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1350 Profile: PF 6
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1350 Profile: PF 7
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1237 Profile: PF 1
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1237 Profile: PF 2
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1237 Profile: PF 3
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning:During the standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there is not
a valid subcritical answer. The

program defaulted to critical depth.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1237 Profile: PF 4

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

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1237 Profile: PF 5

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1237 profile: PF 6

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1237 profile: PF 7

Warning:The energy equation could not be balanced within the specified number of
iterations. The program used critical depth

for the water surface and continued on with the calculations.
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate

the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than 0.7 or greater than 1.4 .
This may indicate the need for additional cross sections.
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Warning:During the standard step iterations, when the assumed water surface was set

equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not

a valid subcritical answer. The
program defaulted to critical depth.

River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 3
Note: Hydraulic jump has occurred between this cross section and the previous upstream

section.
River: Southern Ave Bys Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 5

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Sys Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 6

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: Southern Ave Bys Reach: 202L/US60 TI - 2 RS: 1170 Profile: PF 7

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

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections .
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US 60 MAINLINE

POWER ROAD TO
SOSSAMAN ROAD
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US 60

EASTBOUND LANES



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

US60 - Power Road to Sossaman Road
Eastbound Lanes

Refer to the drainage area maps Inserted In thiS report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q Qbvnass Qtotal

(acres) (in/hr) (cfs) (cfs) (cfs)

146 CB146 1.53 0.85 5.15 6.70 Existing CB 0.80 7.50
144 CB144 0.85 0.87 5.15 3.81 CB146 0.56 4.37
128 CB128 1.40 0.89 5.15 6.42 CB144 0.20 6.62
134 CB134 0.76 0.91 5.15 3.59 CB128 & 130 0.89 4.48
140 CB140 0.74 0.90 5.15 3.43 CB134 0.19 3.62
124 CB124 0.80 0.88 5.15 3.63 CB140 0.45 4.08
126 CB126 0.80 0.87 5.15 3.55 CB124 0.61 4.16
122 CB122 1.59 0.86 5.15 7.06 CB126 0.14 7.20
120 CB120 1.83 0.87 5.15 8.20 CB122 0.37 8.57
118 CB118 1.32 0.89 5.15 6.05 CB120 0.66 6.71
116 CB116 0.77 0.95 5.15 3.75 CB118 0.63 4.38
114 CB114 0.44 0.95 5.15 2.14 CB116 0.42 2.56
112 CB112 0.34 0.95 5.15 1.66 CB114 0.30 1.96
111 CB111 0.33 0.95 5.15 1.63 CB112 0.13 1.76
108 CB108 1.39 0.90 5.15 6.41 6.41
104 CB104 1.24 0.856 5.15 5.46 CB108 0.704 6.16

1



Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by : TGB

on Grade
06/04/2004•

FHWA Urban Drainage Design
Drainage of Highway

Inlets
Date:

Program,
Pavements

HY-22

CB 146
Project Description

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0152
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0670
n Manning's Coefficient 0.016
W Gutter Width (ft) 2.50
a Gutter Depression (inch) 1. 00
Q Discharge (cfs) 7.500
T Width of Spread (ft) 13.28

Gutter Flow

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.520
0.38
3.93

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 25.31 10.05 0.60 4.484 3.016
Parallel Bar P-1-7/8 3.00 1. 72 0.82 2.458 0.558
Combination 0.93 6.942 0.558

•



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by :TGB

•
Inlets
Date:

on Grade
06/04/2004

Project Description
CB 144

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0101
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0670
n Manning's Coefficient 0.016
W Gutter Width (ft) 2.50
a Gutter Depression (inch) 1. 00
Q Discharge (cfs) 4.355
T Width of Spread (ft) 11.46

Gutter Flow

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.590
0.35
2.98

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 16.92 6.70 0.60 2.598 1.757
Parallel Bar P-1-7/8 3.00 1. 72 0.88 1.554 0.203
Combination 0.95 4.152 0.203

•



Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by :TGB

ort Grade
06/04/2004•

FHWA Urban Drainage Design
Drainage of Highway

InletS
Date:

Program,
Pavements

HY-22

Project Description
CB 128

Inlets on Grade: Slotted Drain and Grate Inlet

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

Inlet Interception

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

17.37 6.70 0.58 3.874
3.00 1. 72 0.72 1.978

0.88 5.852

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0039
0.0200
0.0670
0.016
2.50
1. 00
6.632

16.75

0.420
0.45
2.25

Qb
(cfs)

2.758
0.780
0.780

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

Project No.
Project Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0050
0.0200
0.0670
0.016
2.50
1. 00
4.480

13.51

0.512
0.39
2.27

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 14.69 6.70 0.67 2.983 1.497
Parallel Bar P-1-7/8 3.00 1. 72 0.86 1.284 0.213
Combination 0.95 4.267 0.213

•



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by : TGB

•
Inlets
Date:

on Grade
06/04/2004

Project Description
CB 140

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0038
0.0200
0.0670
0.016
2.50
1. 00
3.618

13.08

0.527
0.38
1. 95

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•

LT or WGR
(ft)

12.23
3.00

L
(ft)

3.35
1. 72

E

0.44
0.78
0.87

Qi Qb
(cfs) (cfs)

1.585 2.033
1.579 0.454
3.164 0.454



Project No. :AZ 01107
Project Narne.:Super Red Tan TI - 95% Submittal
Computed by : TGB

on Grade
06/04/2004•

FHWA Urban Drainage Design
Drainage of Highway

Inlets
Date:

Program,
Pavements

HY-22

CB 124
Project Description

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0052
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0670
n Manning's Coefficient 0.016
W Gutter Width (ft) 2.50
a Gutter Depression (inch) 1. 00
Q Discharge (cfs) 4.098
T Width of Spread (ft) 12.90

Gutter Flow

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.534
0.38
2.26

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 14.08 3.35 0.39 1.585 2.513
Parallel Bar P-1-7/8 3.00 1. 72 0.76 1.902 0.611
Combination 0.85 3.487 0.611

•



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by : TGB

•
Inlets
Date:

on Grade
06/04/2004

Project Description
CB 126

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0041
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0670
n Manning's Coefficient 0.016
W Gutter Width ( ft) 2.50
a Gutter Depression ( inch) 1. 00
Q Discharge (cfs) 4.160
T Width of Spread (ft) 13.66

Gutter Flow

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
combination

Inlet Interception

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

13.47 6.70 0.71 2.954
3.00 1. 72 0.88 1.064

0.97 4.018

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

0.507
0.39
2.07

Qb
(cfs)

1.206
0.142
0.142

•



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by : TGB

•
Inlets
Date:

on Grade
06/04/2004

Project Description
CB 122

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0053
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0670
n Manning's Coefficient 0.016
W Gutter Width (ft) 2.50
a Gutter Depression (inch) 1. 00
Q Discharge (cfs) 7.199
T Width of Spread (ft) 16.27

Gutter Flow

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.432
0.44
2.58

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 19.50 10.05 0.73 5.244 1.955
Parallel Bar P-1-7/8 3.00 1. 72 0.81 1.582 0.374
Combination 0.95 6.825 0.374

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/04/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by :TGB

Project Description
CB 120

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0043
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0670
n Manning's Coefficient 0.016
W Gutter Width (ft) 2.50
a Gutter Depression (inch) 1. 00
Q Discharge (cfs) 8.566
T Width of Spread (ft) 18.22

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

0.388
0.48
2.47

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 20.52 10.05 0.70 6.015 2.551
Parallel Bar P-1-7/8 3.00 1. 72 0.74 1.887 0.664
Combination 0.92 7.902 0.664

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/04/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by :TGB

Project Description
CB 118

tJ;d
~

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0055
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0370
n Manning's Coefficient 0.016
W Gutter Width (ft) 4.50
a Gutter Depression ( inch) 1. 00
Q Discharge (cfs) 6.709
T Width of Spread (ft) 15.64

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

0.650
0.39
2.56

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION ( ft) (ft) (cfs) (cfs)

Slotted drain 22.10 10.05 0.66 4.457 2.252
Parallel Bar P-1-7/8 3.00 1.72 0.72 1.628 0.625
Combination 0.91 6.084 0.625

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/04/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by :TGB

Project Description
CB 116

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0045
0.0200
0.0370
0.016
4.50
1. 00
4.376

13.58

0.716
0.35
2.17

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•

LT or WGR
(ft)

16.84
3.00

L
(ft)

6.70
1. 72

E

0.60
0.76
0.90

Qi Qb
(cfs) (cfs)

2.620 1.756
1.335 0.422
3.954 0.422



Project No. :AZ 0~107

Project Name.:Super Red Tan TI - 95% Submittal
Computed by : TGB

on Grade
06/04/2004•

FHWA Urban Drainage Design
Drainage of Highway

Inlets
Date:

Program,
Pavements

HY-22

Project Description
CB 114

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0043
0.0200
0.0370
0.016
4.50
1. 00
2.56~

10.82

0.819
0.29
1. 91

INLET LT or WGR L E Qi Qb

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

Slotted drain ~2.66 3.35 0.42 1.088 ~.473

Parallel Bar P-1-7/8 3.00 1.72 0.79 1.169 0.305

combination 0.88 2.256 0.305

•



Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by : TGB

on Grade
06/04/2004•

FHWA Urban Drainage Design
Drainage of Highway

Inlets
Date:

Program,
Pavements

HY-22

Project Description
CB 112

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Ave~age Velocity (ft/sec)

Inlet Interception

Composite
0.0059
0.0200
0.0370
0.01.6
4.50
1. 00
1.957
8.84

0.899
0.25
2.05

INLET LT or WGR L E Qi Qb

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

Slotted drain 12.03 3.35 0.44 0.870 1.087

Parallel Bar P-1-7/8 3.00 1. 72 0.88 0.959 0.129

Combination 0.93 1.828 0.129

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/04/2004

Project No. :AZ 01107
project Name.:Super Red Tan TI - 95% Submittal
Computed by :TGB

Project Description
CB 111

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0066
0.0200
0.0370
0.01.6
4.50
1. 00
1.755
8.14

0.925
0.24
2.10

INLET LT or WGR L E Qi Qb

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

Slotted drain 11.76 3.35 0.45 0.795 0.960

Parallel Bar P-1-7/8 3.00 1.72 0.91 0.878 0.082

combination 0.95 1.673 0.082

•



Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by : TGB

on Grade
06/04/2004•

FHWA Urban Drainage Design
Drainage of Highway

Inlets
Date:

Program,
Pavements

HY-22

Project Description
CB 108

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0038
0.0200
0.0670
0.016
2.50
1. 00
6.411

16.61

0.424
0.45
2.21

INLET LT or WGR L E Qi Qb

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

Slotted drain 16.94 6.70 0.60 3.821 2.590

Parallel Bar P-1-7/8 3.00 1. 72 0.73 1.886 0.704

combination 0.89 5.707 0.704

•



Project No. :AZ 01107
Project Name.:Super Red Tan TI - 95% Submittal
Computed by :TGB

on Grade
06/04/2004•

FHWA Urban brainage Design
Drainage of Highway

Inlets
Date:

Program,
Pavements

HY-22

Project Description
CB 104

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0022
0.0200
0.0670
O.O~6

2.50
1. 00
6.164

18.27

0.387
0.48
1.77

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 14.63 6.70 0.67 4.118 2.046
Parallel Bar P-1-7/8 3.00 1.72 0.74 1.520 0.527
Combination 0.91 5.637 0.527

•



•

•

•

US 60

WESTBOUND LANES



• •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

US60 - Power Road to Sossaman Road
Westbound Lanes

•

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q QbvDaaa Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)

195 CB195 1.22 0.86 5.15 5.40 ExstCB 0.85 6.25
194 CB194 1.00 0.86 5.15 4.43 CB195 0.66 5.09
192 CB192 0.92 0.87 5.15 4.12 CB194 0.36 4.48
190 CB190 1.49 0.90 5.15 6.93 CB192 0.23 7.16
184 CB184 0.57 0.85 5.15 2.48 CB180 0.11 2.60
178 CB178 1.90 0.85 5.15 8.28 CB184 0.16 8.44
174 CB174 2.24 0.86 5.15 9.93 CB178 0.63 10.56
170 CB170 1.78 0.85 5.15 7.78 CB174 1.30 9.08
168 CB168 1.52 0.85 5.15 6.66 CB170 0.71 7.37
166 CB166 1.15 0.88 5.15 5.22 CB168 0.77 5.99
164 CB164 1.25 0.87 5.15 5.57 CB166 0.61 6.19
160 CB160 1.33 0.89 5.15 6.06 6.06
156 CB156 1.23 0.86 5.15 5.45 CB160 0.63 6.08

Refer to the drainage area maps Inserted In this report for delineatIon of the drainage areas.



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

CB 195

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0203
0.0200
0.0670
0.016
2.50
1. 00
6.250

11. 52

0.587
0.35
4.24

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION ( ft) (ft) (cfs) (cfs)

Slotted drain 24.32 6.70 0.44 2.751 3.499
Parallel Bar P-1-7/8 3.00 1.72 0.81 2.841 0.658
combination 0.89 5.592 0.658

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Proj ect No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

CB 194

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Composite
0.0153
0.0200
0.0670
0.016
2.50
1.00
5.098

11.21

Gutter Flow

Inlet Interception

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Qi Qb
(cfs) (cfs)

2.617 2.481
2.122 0.359
4.739 0.359

0.600
0.34
3.63

E

0.51
0.86
0.93

L
(ft)

6.70
1. 72

20.31
3.00

LT or WGR
(ft)

Slotted drain
Parallel Bar P-1-7/8
Combination

INLET
INTERCEPTION•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

CB 192

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow ( ft)
V Average Velocity (ft/sec)

Composite
0.0090
0.0200
0.0670
0.016
2.50
1. 00
4.484

11. 91

0.571
0.36
2.87

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 16.76 6.70 0.60 2.694 1.790

Parallel Bar P-1-7/8 3.00 1. 72 0.87 1.560 0.230

Combination 0.95 4.254 0.230

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

CB 190

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0013
0.0200
0.0670
0.016
2.50
1. 00
7.163

21.54

0.329
0.55
1. 50

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

S10tted drain 14.09 6.70 0.69 4.922 2.241

Parallel Bar P-1-7/8 3.00 1. 72 0.71 1.585 0.657

Combination 0.91 6.506 0.657

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/29/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 184

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0050
0.0200
0.0670
0.016
2.50
1. 00
2.604

10.65

0.625
0.33
2.03

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 10.77 3.35 0.49 1.273 1. 331
Parallel Bar P-1-7/8 3.00 1.72 0.88 1.170 0.161
Combination 0.94 2.443 0.161

•



•
CB

FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 04/29/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB
178

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

Composite
0.0044
0.0200
0.0670
0.016
2.50
1. 00
8.441

18.03

0.392
0.48
2.48

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 20.46 10.05 0.70 5.941 2.500

Parallel Bar P-1-7/8 3.00 1. 72 0.75 1.864 0.636

Combination 0.92 7.805 0.636

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 174

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

~
\!:

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0045
0.0200
0.0670
0.016
2.50
1..00

10.560
19.64

0.361
0.51
2.64

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 23.31 10.05 0.64 6.734 3.826
Parallel Bar P-1-7/8 3.00 1.72 0.66 2.529 1..297
Combination 0.88 9.263 1.297

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB ~70

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0035
0.0200
0.0370
0.016
2.50
1. 00
9.~03

19.87

0.321
0.44
2.27

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 24.36 13.40 0.76 6.941 2.162

Para~lel Bar P-1-7/8 3.00 1. 72 0.67 1.457 0.705

Combination 0.92 8.398 0.705

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 0~~07

Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

CB ~68

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0045
0.0200
0.0370
0.0~6

4.50
~.OO

7.37~

~6.94

0.6~2

0.42
2.42

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 22.06 10.05 0.67 4.904 2.467
Parallel Bar P-1-7/8 3.00 1.72 0.69 ~.70~ 0.767
Combination 0.90 6.604 0.767

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 0~107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 166

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0055
0.0200
0.0670
0.0~6

2.50
1. 00
5.991.

~4.97

0.467
0.42
2.51.

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain ~7.72 6.70 0.57 3.443 2.548

Parallel Bar p-~-7/8 3.00 ~.72 0.76 1.933 0.6~5

Combination 0.90 5.376 0.6~5

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 164

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0085
0.0200
0.0670
0.016
2.50
1.00
6.J.99

13.86

0.501
0.39
3.00

Inlet Interception

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•

LT or WGR
(ft)

19.92
3.00

L
(ft)

6.70
1. 72

E

0.52
0.76
0.89

Qi Qb
(cfs) (cfs)

3.235 2.964
2.263 0.701
5.498 0.701



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 160

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow ( ft)
V Average Velocity (ft/sec)

Composite
0.0052
0.0200
0.0670
0.016
2.50
1. 00
6.056

15.21

0.460
0.42
2.46

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION ( ft) (ft) (cfs) (cfs)

Slotted drain 17.60 6.70 0.58 3.499 2.557
Parallel Bar P-1-7/8 3.00 1. 72 0.75 1. 927 0.630
Combination 0.90 5.426 0.630

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 156

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx. Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0010
0.0200
0.0370
0.016
4.50
0.00
6.076

21.20

0.512
0.50
1.30

Inlet Interception

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•

LT or WGR
(ft)

16.22
3.00

L
(ft)

6.70
1. 72

E

0.62
0.65
0.87

Qi Qb
(cfs) (cfs)

3.748 2.328
1.523 0.805
5.271 0.805



•

I.

•

POWER ROAD

RAMPC&D



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Power Road Ramp C

Refer to the drainage area maps Inserted in this report for delineation of the drainage basins.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q QbvDass Qtotal

(acres) (in/hr) (cts) (cts) (cfs)

7 CB7 0.97 0.88 4.22 3.60 3.60
7 CB7 0.97 0.88 5.15 4.40 4.40
8 CB8 0.85 0.82 4.22 2.94 CB7 0.16 3.10
8 CB8 0.85 0.82 5.15 3.59 CB7 0.49 4.08
9 CB9 1.10 0.88 5.15 4.99 CB164 0.70 5.69
11 CB11 0.44 0.85 5.15 1.93 CB9&CB8 0.78 2.71

1



Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 7 - 10 year

Inlets on Grade
Date: 04/26/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
pavements

HY-22

lO-rJL,

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross S10pe (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0238
0.0200
0.0670
0.016
2.50
1. 00
3.136
7.96

0.765
0.28
4.02

Inlet Interception

3.35

C
.33 1.023 2.113

1.72 0.92 1.949 0.163
0.95 2.973 0.163

~!.lell~ 'SLo1'T'I£O OU,,,,,

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•

LT or WGR
(ft)

17.00
3.00

L
(ft)

E Qi
(cfs)

Qb
(cfs)



••
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% submittal
Computed by :TGB

CB 7 - 25 year

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0238
0.0200
0.0670
0.016
2.50
1.. 00
4.384
9.45

0.684
0.31
4.22

•• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 20.58 3.35 0.27 1.200 3.184

Parallel Bar P-1-7/8 3.00 1.. 72 0.85 2.697 0.487

Combination
0.89 3.897 0.487

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 8 - 10 year

Inlets on Grade: Slotted Drain and Grate Inlet

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

Inlet Interception

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

16.85 3_35( 0.33 1.016 2.071
3.00 1.72 0.93 1.918 0.154

0.95 2.933 0.154

~I- Ie" s \,.0'" Q:O DC6..'"

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0238
0.0200
0.0670
0.016
2.50
1. 00
3.087
7.89

0.769
0.28
4.01

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

CB 8 - 25 year

®
Z6-~e..

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0238
0.0200
0.0670
0.016
2.50
1. 00
3.569
8.50

0.734
0.29
4.10

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 18.29 3.35 0.31 1.090 2.479
Parallel Bar P-1-7/8 3.00 1. 72 0.90 2.219 0.260
Combination 0.93 3.309 0.260

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2004

Project No. :AZ 01107
Project Name.:Super·Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB 9

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Composite
0.0040
0.0200
0.0370
0.016
4.50
1.00
4.751

14.48

Gutter Flow

Inlet Interception

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Qi Qb
(cfs) (cfs)

2.813 1.938
1.416 0.521
4.230 0.521

0.686
0.37
2.09

E

0.59
0.73
0.89

6.70
1. 72

L
(ft)

17.07
3.00

LT or WGR
(ft)

Slotted drain
Parallel Bar P-1-7/8
combi.nation

INLET
INTERCEPTION•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 04/26/2004

Project No. :AZ 0~~07
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB

CB ~~ - 25 year from east

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

(inch)

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter Width (ft)
Gutter Depression

(ft/ft)
(ft/ft)

Composite/Dep
0.0200
0.0670
0.0~6

2.50
~.OO

Inlet Interception

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-~-7/8

7.38
3.00
1. 72
0.223
0.348
2.440



Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB
11 - 25 year from ramp

Inlets on Sag
Date: 04/26/2004•

CB

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

(inch)

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter Width (ft)
Gutter Depression

(ft/ft)
(ft/ft)

Composite/Dep
0.0200
0.0670
0.016
2.50
1.00

Inlet Interception

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
5.08
3.00
1.72
0.1.77
0.302
1.720



Project No. :AZ 01107
Project Name. : Super Red Tan TI - Ph II - 95% submittal
computed by : TGB
11 - 25 year combo

Inlets ort Sag
Date: 04/26/2004

•
CB

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22 ~
2S--,

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

( inch)

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter Width (ft)
Gutter Depression

(ft/ft)
(ft/ft)

Composite/Dep
0.0200
0.0670
0.016
2.50
1,. 00

Inlet Interception

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Para11el Bar P-1-7/8
8.16
3.00
1,. 72
0.239
0.364
2.700



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Power Road Ramp 0

Refer to the drainage area maps Inserted In this report for delineation of the drainage basins.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q QbvDass Qtotal

(acres) (In/hr) (cfs) (ets) (cfs)

110 CB110 1.19 0.83 4.22 4.19 4.19
110 CB110 1.19 0.83 5.15 5.11 5.11
12 CB12 0.25 0.95 4.22 1.00 CB110 0.45 1.45
12 CB12 0.25 0.95 5.15 1.22 CB110 0.76 1.98
13 CB13 0.38 0.95 5.15 1.86 CB14 & CB12 0.17 2.03
14 CB14 0.36 0.95 5.15 1.74 CB111 0.08 1.82

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0220
0.0200
0.0667
0.016
2.50
1.00
4.190
9.43

0'.684
0.31
4.05

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

19.75 0.28 1.191 2.999
3.00 0.85 2.550 0.448

0.89 3.742 0.448

5 '- 18"Q 'SLoTTEO OtAl~

•



Inlets on Grade
Date: 11/08/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
w Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0220
0.0200
0.0667
0.016
2.50
1. 00
5.110

10.34

0.639
0.32
4.20



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Composite
0.0200
0.0200
0.0370
0.016
4.50
1. 00
1. 450
5.35

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

0.997
0.18
3.16

Inlet Interception

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

14.71 3.2 0.37
0.539 0.911

3.00 1.72 0.97 0.882 0.028
0.98 1.422 0.028

5'_15"4 SL.01TE.o OeAtN

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

Project No.
Project Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0200
0.0200
0.0370
0.016
4.50
1. 00
1.980
6.44

0.978
0.21
3.37

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 16.89 3.35 0.33 0.650 1. 330
Parallel Bar P-1-7/8 3.00 1.72 0.95 1.260 0.069
Combination 0.96 1.911 0.069

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 11/08/2004

Project No.
Proj ect Name. :
computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

(ft/ft)
(ft/ft)Sx

Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

L. Depression
0.0200
0.0200
0.016
4.50
1. 00

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
10.02

3.00
1.72
0.197
0.284
2.030



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/04/2004

Project No. :AZ 01107
Project Name. : Super Red Tan TI - 95% Submittal
Computed by :TGB

Project Description
CB 14

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Composite
0.0050
0.0200
0.0370
0.016
4.50
1. 00

'1.824
8.89

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)• o Inlet Interception

0.896
0.25
1. 89

INLET LT or WGR L E Qi Qb

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

Slotted drain 11.12 3.35 0.48 0.867 0.957

Parallel Bar P-1-7/8 3.00 1.72 0.89 0.854 0.102

Combination 0.94 1.722 0.102

•



•

SOSSAMAN ROAD

• RAMPSA&B

•



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Sossaman Road Ramp A

Refer to the drainage area maps Inserted In thIs report for delineation of the drainage basins.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total

Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow
Designation C I Q QbvDasS Qtotal

(acres) (In/hr) (cfs) (cfs) (ets)

19 CB19 1.28 0.83 5.15 5.47 5.47
18 CB18 0.71 0.78 5.15 2.85 CB19 0.77 3.62
17 CB17 0.55 0.77 5.15 2.20 CB18 0.30 2.51
188 CB188 0.87 0.86 5.15 3.85 CB17 & CB190 0.79 4.64
180 CB180 0.53 0.85 5.15 2.32 CB188 0.01 2.33

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/28/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

CB 19

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Composite
0.0334
0.0200
0.0670
0.016
2.50
1..00
5.502
9.71

Gutter Flow

INLET
INTERCEPTION

Inlet Interception

Slotted drain
Parallel Bar P-1-7/8
Combination

0.670
0.31
5.05

LT or WGR L E Qi Qb

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

25.28 0.23 1. 242 4.260

3.00 0.82 3.494 0.766
0.86 4.736 0.766

~~ \~llc) S\.011"£O
o eA.11\)

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/28/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

CB 18

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Composite
0.0190
0.0200
0.0670
0.016
2.50
:L. 00
3.602
9.08

Gutter Flow

INLET
INTERCEPTION

Inlet Interception

Slotted drain
Parallel Bar P-1-7/8
Combination

0.703
0.30
3.71

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

17.49 0.32 1.145 2.457
3.00 0.88 2.1.54 0.303

0.92 3.299 0.303

5 1 - ,~llq "$l..O'l'r£.O OI1A.\~

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

•

•



•
CB

FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 04/28/2004

Project No. :AZ 01107
Project Name. : Super Red Tan TI - Ph II - 95% Submittal
Computed by : TGB
17

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0068
0.0200
0.0670
0.016
2.50
1.. 00
2.506
9.75

0.668
0.31
2.28

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•

LT or WGR
(ft)

11..29
3.00

L
(ft)

E

0.47
0.90
0.95

Qi
(cfs)

1.176
1.200
2.376

Qb
(cfs)

1.330
0.130
0.130



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 07/26/2004

Project No. :AZ 01107
Project Name.:Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

Project Description
CB 188

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0050
0.0200
0.0670
0.0~6

2.50
1. 00
4.651

13.73

0.505
0.39
2.29

INLET LT or WGR L E Qi Qb

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

Slotted drain 15.01 1.0.05 0.86 4.01.7 0.634

Parallel Bar P-1.-7/8 3.00 1. 72 0.98 0.621. 0.01.2

Combination 1. 00 4.639 0.01.2

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 07/26/2004

Project No. :AZ 01107
Project Name. : Super Red Tan TI - Ph II - 95% Submittal
Computed by :TGB

Project Description
CB 180

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0033
0.0200
0.0670
0.016
2.50
1. 00
2.336

11.14

0.603
0.34
1.68

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combi.nation

•

LT or WGR
(ft)

9.22
3.00

L
(ft)

E Qi Qb
(cfs) (cfs)

0.56 1.300 1.036
0.89 0.926 0.111
0.95 2.225 0.111



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

.Sossaman Road Ramp B

Refer to the drainage area maps inserted in this report for delineation of the drainage basins.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Areai Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q QbvDallll Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)

20 CB20 1.90 0.81 4.22 6.49 6.49
20 CB20 1.90 0.95 5.15 9.30 9.30
130 CB130 0.84 0.82 4.22 2.91 CB20 1.08 3.99
130 CB130 0.84 0.82 5.15 3.55 CB20 2.28 5.83

1



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Project No. :AZ 01107
Project Name. : Super Red Tan TI ~ 95% Submittal
Computed by :TGB

• Inlets
Date:

on Grade
06/04/2004

@
'O-~

Project Description
CB 20 - 10 year-

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0400
0.0200
0.0670
0.0~6

2.50
1. 00
6.507

~0.06

0.653
0.32
5.6~

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 28.97 3.35 0.20 1.291 5.216
Parallel Bar P-1-7/8 3.00 1. 72 0.79 4.140 1. 076
Combination 0.83 5.431 1. 076

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

project No.
project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning'S Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0400
0.0200
0.0667
0.016
2.50
1. 00
9.300

11.83

0.574
0.35
6.02

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 35.62 3.35 0.16 1. 515 7.785

Parallel Bar P-1-7/8 3.00 1.72 0.71 5.501 2.284

Combination 0.75 7.016 2.284

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0037
0.0200
0.0667
0.016
2.50
1.00
3.990

13.72

0.505
0.39
1.97

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

12.88 13.40 1.00 3.990 0.000
0.30 1. 72 0.00 0.000 0.000

1. 00 3.990 0.000

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

project No.
project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

Inlet Interception

Composite
0.0037
0.0200
0.0667
0.016
2.50
1. 00
5.830

16.07

0.437
0.44
2.14

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L
(ft) (ft)

15.98 13.40
0.30 1.72

E

0.96
0.51
0.98

Qi Qb
(cfs) (cfs)

5.611 0.219
0.113 0.106
5.724 0.106



•

US 60

• ELLSWORTH ROAD TO
CRISMON ROAD

•



•

US 60

• EASTBOUND LANES

•



• •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

US60 Ellsworth Road to cris~oad
Eastbound Lanes

•

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total

Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow

Designation C I Q QbVDUS Qtotal

(acres) (In/hr) (ets) (cfs) (cts)

437 CB437 1.52 0.95 5.15 7.47 7.47
434 CB434 1.21 0.95 5.15 5.92 CB437 0.16 6.08
435 CB435 0.97 0.95 5.15 4.73 CB434 0.82 5.55
432 CB432 1.06 0.95 5.15 5.18 CB435 0.32 5.50
430 CB430 0.83 0.95 5.15 4.07 CB432 0.82 4.89
428 CB428 0.76 0.95 5.15 3.72 CB430 0.57 4.29
426 CB426 0.61 0.95 5.15 3.00 CB428 0.33 3.33
424 CB424 0.81 0.95 5.15 3.97 CB426 0.42 4.38
422 CB422 0.79 0.95 5.15 3.86 . CB424 0.25 4.11
420 CB420 0.40 0.95 5.15 1.96 CB422 0.24 2.19
418 CB418 0.49 0.95 5.15 2.41 CB420 0.08 2.49
416 CB416 0.37 0.95 5.15 1.83 CB418 0.11 1.94
408 CB408 1.38 0.95 5.15 6.75 6.75
404 CB404 1.21 0.95 5.15 5.91 CB408 0.81 6.71
406 CB406 0.69 0.95 5.15 3.39 CB404 0.37 3.75
680 CB680 2.29 0.85 5.15 10.02 CB406 0.13 10.15
634 CB634 1.69 0.82 5.15 7.12 CB680 7.12

Refer to the drainage area maps Inserted In thIs report for delineation of the drainage areas.



Inlets on Grade
Date: 06/lS/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

~is\-·~/a (Gf,

ph:+

•

Project No. :AZOll07
Project Name.:Loop 202/US 60 T.I.
Computed by :VMW

Project Description
CB #

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth.of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0040
0.0200
0.0670
0.Ol6
2.50
l.OO
4.270

l3.88

0.500
0.40
2.06

L
WGR
e
Qi
Qb

Inlet Type
Grate Length (ft)
Grate Width (ft)
Inlet Efficiency
Intercepted Flow (cfs)
By-pass Flow (cfs)

Parallel Bar P-l-7/8
l.72
3.00
0.632
2.697
l.573

~·tJ
cO/ol9 Ph1:-

qq-:r-t45
c.-I£)·Cj I

/))0 slu~e4 .

•



Inlets on Grade
Date: 06/l5/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

Project No. :AZOll07
Project Name.:Loop 202/US 60 T.I.
computed by :VMW

Project Description
CB #

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0040
0.0200
0.0670
0.016
2.50
l.OO
7.l20

l7.l6

0.4ll
0.46
2.30

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-l-7/8
combination

LT or WGR
(ft)

l8.l8
3.00

L
(ft)

6.70
J..72

E Qi Qb
(cfs) (cfs)

0.56 4.007 3.ll3
0.69 2.l62 0.95l
0.87 6.l69 0.95l

crej63'-f

)000 fOO cb

c-b·ql
\0 I $ltOii eel

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/26/2004

Project No.
project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
v Average Velocity (ft/sec)

Composite
0.0037
0.0200
0.0670
0.016
2.50
1.. 00

10.150
20.10 ":::""LAu..:: Zz_: - oK.

0.352 r
O. 52?=C-d~~~o. S'" - o~.
2.42 ~

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 21.. 80 16.75 0.93 9.421 0.729

Parallel Bar P-1-7/8 2.00 1. 72 0.84 0.611 0.119

Combination 0.99 10.031 0.119

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: OS/20/2004

project No. :AZ01107
Project Name.:Loop 202/US 60 T.I.
Computed by vMW

Project Description
CB # 406

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross S10pe (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0112
0.0200
0.0670
0.037
2.50
1.00
3.751

15.06

0.465
0.42
1.55

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
combination

LT or WGR
(ft)

10.92
2.00

L
( ft)

6.70
1.72

E Qi Qb
(cfs) (cfs)

0.82 3.074 0.677
0.81 0.550 0.128
0.97 3.623 0.128

~1?/40b
-st~ . ,O'Zz--rbOZ
G-\5.Qz..

10' 9({)fJd. .

•



Inlets on Grade
Date: OS/20/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

Project No. :AZOll07
Project Name.:Loop 202/US 60 T.I.
Computed by vMW

Project Description
CB # 404

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0J.59
0.0200
0.0670
0.0J.6
2.50
1.00
6.708

12.54

0.547
0.37
3.90

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

23.98 10.05 0.62 4.J.85 2.523
3.00 1.72 0.86 2.159 0.365

0.95 6.343 0.365

C~/404

sk 10d-SfOO
G-lS.q I
ts I sto1\ed .

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: OS/20/2004

Project No. :AZ01107
Project Name. :Loop 202/US 60 T.I.
Computed by VMW

Project Description
CB # 408

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0228
0.0200
0.0670
0.016
2.50
1.00
6.748

11.62

0.583
0.35
4.51

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR
(ft)

26.08
3.00

L
(ft)

6.70
1.72

E Qi Qb
(cfs) (cfs)

0.41 2.794 3.954
0.80 3.146 0.808
0.88 5.940 0.808

Oe>/40~

8CC' IO~q -t-BbAI
c- \5·QI
10\ slotte4. .

•



-
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/27/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0084
0.0200
0.0370
0.016
4.50
1. 00
1.942
8.06

0.928
0.24
2.36

..- Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 13.17 3.35 0.41 0.797 1.145
Parallel Bar P-1.-7/8 2.00 1. 72 0.75 0.855 0.290
Combination 0.85 1.652 0.290

-



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/27/2004

project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

ROadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

Inlet Interception

Composite
0.0059
0.0200
0.0370
0.016
4.50
1.00
2.425
9.80

0.860
0.27
2.14

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

13.37 6.70 0.71 1.731 0.694

2.00 1. 72 0.84 0.582 0.112
0.95" 2.313- 0.112



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/30/2004

project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

~-
4W

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0049
0.0200
0.0370
0.016
4.50
1. 00
2.197
9.78

0.861
0.27
1.95

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 12.13 6.70 0.76 1. 680 0.517
Parallel Bar P-1-7/8 2.00 1.72 0.84 0.436 0.081
Combination 0.96 2.116 0.081

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/30/2004

Project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning'S Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0076
0.0200
0.0370
0.0~6

4.50
~.OO

4.107
11.78

0.782
0.31
2.63

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-~-7/8

Combination

LT or WGR L
(ft) (ft)

18.62 10.05
2.00 1.72

E

0.75
0.77
0.94

Qi Qb
(cfs) (cfs)

3.090 1.017
0.779 0.237
3.870 0.237



on Grade
05/19/2004•

FHWA Urban Drainage Design
Drainage o.f Highway

Inlets
Date:

Program,
Pavements

HY-22

Project No. :AZOll07.
project Name. : Loop 202/ US 60 T. I.
Computed by :VMW

Project Description

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (£t/£t)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0055
0.0200
0.0370
0.0:1.6
4.50
1.00
4.385

13.02

0.736
0.34
2.35

•

INLET LT or WGR L E Qi Qb

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

Slotted drain 17.74 10.05 0.78 3.411 0.974

Parallel Bar P-1-7/8 2.00 1.72 0.75 0.727 0.247

Combination 0.94 4.138 0.247



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 05/19/2004

Project No. :AZO~~07

Project Name.:Loop 202/ US 60 T. I.
Computed by :VMW

Project Description
CB # 426

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross S10pe (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

INLET LT or WGR L E
INTERCEPTION (ft) (ft)

Slotted drain 17.58 6.70 0.58
Parallel Bar P-1-7/8 2.00 1. 72 0.70
Combination 0.88

Composite
0.0092
0.0200
0.0370
O.0~6

4.50
1.00
3.327

10.25

0.842
0.28
2.72

Qi Qb
(cfs) (cfs)

~.924 ~.403

0.988 0.415
2.912 0.415



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

• Inlets
Date:

on Grade
05/J.9/2004

Project No. :AZOJ.J.07
project Name.:Loop 2021 US 60 T. I.
Computed by :VMW

Project Description
CB # 428

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0098
0.0200
0.0370
0.0J.6
4.50
J..OO
4.287

J.J..34

0.799
0.30
2.94

•

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 20.3J. J.0.05 0.7J. 3.033 J..254
Parallel Bar P-J.-7!8 2.00 J..72 0.74 0.927 0.327
Combination 0.92 3.960 0.327



on Grade
05/~9/2004•

FHWA Urban Drainage Design
Drainage of Highway

Inlets
Date:

Program,
Pavements

HY-22

Project No. :AZ01107
Project Name.:Loop 202/ US 60 T. I.
Computed by : VMW

Project Description
CB # ~ -<q2;>O

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft!ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
v Average Velocity (ft/sec)

Inlet Interception

Composite
0.0130
0.0200
0.0370
0.016
4.50
1..00
4.890

1.1..29

0.801.
0.30
3.38

•

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 23.35 1.0.05 0.64 3.1.1.5 1..775
Parallel Bar P-1.-7/8 2.00 1.. 72 0.68 1..209 0.567
combination 0.88 4.323 0.567



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 05/19/2004

Project No. A~O" 0""
Proj ect Name.: \.-oo.p Z02,/V$ 60'-·1:·
Computed by V~W

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0155
0.0200
0.0370
0.016
4.50
1.00
5.500

11.45

0.795
0.31
3.71

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 25.92 10.05 0.59 3.225 2.275

Parallel Bar P-1-7/8 2.00 1.72 0.64 1.452 0.823

Combination 0.85 4.677 0.823

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 05/19/2004

Proj ect No. A'tO 'l 01-
Proj ect Name.: L-oof w2/lJ.S 60T·~ .
Computed by V~w

Inlets on Grade: Slotted Drain and Grate Inlet

c..."e>i:f~~ Roadway and Discharge Data

CS/4~

Gt.l.'SMl)'V ~

IZAMP'6'

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
v Average Velocity (ft/sec)

.~

Inlet Interception

Composite
0.0110
0.0200
0.0370
0.0J.6
4.50
~.oo

5.550
J.2.40

0.759
0.32
3.25

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

23.86 13.34 0.77 4.279 J..27J.
2.00 1.72 0.75 0.952 0.320

0.94 5.230 0.320

•



•
FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/19/2004

HY-22 C /.,",.

Project No. : Ac-OllO=1
Project Name.: \....oO~Wz./lJ>(oOT.~.

Computed by : "'MIA.)

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread 'eft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
'0.0200
0.0200
0.0208
0.016
2.50
1..00
6.075

12.44

0.452
0.25
3.92

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 35.11 13.34 0.58 3.505 2.570
Parallel Bar P-].-7/8 3.00 1.72 0.68 1.753 0.817
Combination 0.87 5.258 0.817

•



•
FHWA Urban Drainage besi::;:'l Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 05/19/2004

Proj ect No. AcOllO':t
Proj ect Name.: !-oOf 7-OZ/0$ 60 T.I..
Computed by VVV\W

Inlets on Grade: Slotted Drain and Grate Inlet

~'* 4.~t:j.. Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Composite
0.0128
0.0200
0.0370
0.016
4.50
J..OO
7.467

13.65

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1.-7/8
Combination

0.714
0.35
3.67

Inlet Interception

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

28.88 20.1.0 0.88 6.591 0.876
2.00 1..72 0.82 0.71.4 0.162

0.98 7.305 0.162

•

C~/4o:t
OS-60 'O;W+50

C. - \S .qz.
00' stoi\J.



•

•

•

US 60

WESTBOUND LANES



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

US60 Ellsworth Road ·to Crismon Road
Westbound Lanes

Refer to the drainage area maps Inserted In this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total

Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q . Qbvoa•• Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)

474 CB474 1.05 0.95 5.15 5.12 5.12
469 CB469 0.63 0.95 5.15 3.10 CB474 0.76 3.85
472 CB472 0.85 0.95 5.15 4.17 CB469 0.41 4.58
467 CB467 0.88 0.95 5.15 4.30 CB470 0.28 4.58
463 CB463 0.74 0.95 5.15 3.62 CB466 0.65 4.27
459 CB459 0.72 0.95 5.15 3.53 CB464 0.51 4.04
457 CB457 0.56 0.95 5.15 2.72 CB462 0.40 3.12
458 CB458 0.50 0.95 5.15 2.45 CB460 0.37 2.82
482 CB482 0.50 0.95 5.15 2.44 CB458 0.31 2.75
456 CB456 0.50 0.95 5.15 2.44 CB482 0.30 2.74.
454 CB454 0.36 0.95 5.15 1.78 CB456 0.29 2.07
450 CB450 0.54 0.95 5.15 2.64 CB454 0.13 2.77
448 CB448 0.28 0.95 5.15 1.39 CB450 0.33 1.72
442 CB442 1.93 0.88 5.15 8.72 8.72
440 CB440 1.65 0.83 5.15 7.03 CB442 0.91 7.94
438 CB438 1.16 0.84 5.15 5.03 CB440 1.25 6.28
678 CB678 0.87 0.88 5.15 3.98 3.98
677 CB677 1.83 0.81 5.15 7.61 CB678 0.11 7.72

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/15/2004

Proj ect No. :AZ01107
Project Name. :Loop 202/US 60 T.I.
Computed by :VMW

Project Description
CB #

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

(ft/ft)
(ft/ft)
(ft/ft)

S
Sx
SW
n
W
a
Q
T

Cross Slope
Longitudinal Slope
Pavement Cross Slope
Gutter Cross S10pe
Manning's Coefficient
Gutter Width (ft)
Gutter Depression (inch)
Discharge (cfs)
width of Spread (ft)

Composite
0.0040
0.0200
0.0670
0.016
2.50
1.00
4. E52"0

14.35
willh.&-W ~~.Z53

'S I))~ bi p:;..r:1 6=1+ .J.wf,APc.

•
Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.485
0.40
2.09

INLET
INTERCEPTION

LT or WGR
(ft)

L
(ft)

E Qi
(cfs)

Qb
(cfs)

•

Slotted drain 14.22
Parallel Bar P-1-7/8 3.00
Combination

~(~ Cb/32b ~-b. /005+55
c- 1.£. q I

/5! s)ollec/. Gre~isl)·

10. as)
1.72

l
0.89
0.99
1. 00

4.1J..2
0.502
4.614

0.508
0.006
0.006



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/30/2004

Project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Composite
0.0040
0.0200
0.0670
0.016
2.50
1.00
7.720

17.73

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

0.398
0.47
2.35

Inlet Interception

LT or WGR L E Qi Qb
( ft) (ft) (cfs) (cfs)

19.03 10.05 0.74 5.722 1.998
3.00 1. 72 0.78 1.566 0.433

0.94 7.287 0.433

•

C-~ iO =t-::f.

~a-.' \,Ooq ~ "?<1
C-l~·ql

'&lo-tle& ~ lSi



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/09/2004

Proj ect No. : A~OIl O';f-
Proj ec t Name.: /...CtdfJ z.oz./vS to 0 T. r
Computed by : \/tJlW

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Composite
0.0040
0.0200
0.0670
0.0~6

2.50
1.00
3.980
~3.47

Inlet Interception

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

•

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
combination

c~ 0=16
s+a.. . \0 \6 i 00.b'2-

C -\5,c{\
S\ot\~& ~ \0 t

LT or WGR
(ft)

13.06
3.00

L
(ft)

6.70
1. 72

E

0.73
0.90
0.97

0.5~4

0.39
2.03

Qi Qb
(cfs) (cfs)

2.890 ~.090

0.978 0.~12

3.868 0.~~2



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/15/2004

Project No. :AZOll07
Project Name. :Loop 202/US 60 T.I.
Computed by :VMW

Project Description

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (f.t/sec)

Inlet Interception

Composite
0.0120
0.0200
0.0370
0.016
4.50
1.00
6.280

12.84

0.742
0.33
3.45

cB/13£
~-ki.. \0 Z2+~O·4 \

C - \5·QZ.
:/0' sb:Jt\ e& .

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L
(ft) (ft)

25.99 20.10
2.00 1.72

E Qi
(cfs)

0.93 5.846
0.93 0.402
0.99 6.248

Qb
(cfs)

0.434
0.032
o . 032 -"710 b=f3

a-t'WSfal'l'l

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/23/2004

Project No. :AZ01107
Project Name.:Loop 202/ US 60 T.I.
Computed by : VMW

Project Description
CB 440

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T . Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite I
0.0174 /
0.0200
0.0370/'
0.016 
4.50/
1.00 ,
7.939

13.12

0.733
0.34
4.19

•

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) eft) (cfs) (cfs)

Slotted drain 32.21 13.40 0.62 4.924 3.015
Parallel Bar P-1-7/8 2.00 1. 72 0.58 1.762 1.253
Combination 0.84 6.686 1.253



•
FHWA Urban Drainage besign Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/23/2004

Project No. :AZO~~07

Project Name.:Loop 202/ U860 T.I.
Computed by : VMW

Project Description
CB442

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite IS Longitudinal Slope (ft/ft) 0.0253
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0670
n Manning's Coefficient 0.0~6

W Gutter Width (ft) 2.50
a Gutter Depression (inch) 1.00
Q Discharge (cfs) 8.720
T Width of Spread (ft) ~2.70

•
Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.54~

0.37
4.95

•

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 30.92 J.0.05 0.5J. 4.423 4.297
Parallel Bar P-~-7/8 3.00 J..72 0.79 3.388 0.909
Combination 0.90 7.8~~ 0.909



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/22/2004

Project No. :AZOll07
Project Name. : Loop 202/ US 60 T.I.
Computed by :VMW

Project Description
CB 448

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d D~pth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

com~o'te
.0lD

0.020
0.0208
0.Ol6
2.50
l. 00
l.72l
8.73

0.596
0.l8
2.25

•

INLET LT or WGR L E Qi Qb

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

Slotted drain l5.8l 3.35 0.35 0.600 l.l2l

Parallel Bar P-l-7/8 3.00 l.72 0.78 0.874 0.247

Combination 0.86 J...474 0.247



FHWA Urban Drainage Desigh Program, HY-22
Drainage of Highway Pavements

• Inlets
Date:

on Grade
04/22/2004

Project No. :AZ01107
Project Name.:Loop 202/ US 60 T.I.
Computed by :VMW

Project Description
CB 450

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0J.07 /
0.0200
0.0208
0.016
2.50
J..OO
2.768

10.42

0.52J.
0.2J.
2.55

•

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 20.13 6.70 0.52 1.432 1.336
Parallel Bar P-1-7/8 3.00 1..72 0.75 1.004 0.331
Combination 0.88 2.437 0.331



Urban Drainage Design Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
04/22/2004

HY-22

Project No. :AZO~~07

Project Name. : Loop 202/ US 60 T.I.
Computed by : VMW

Project Description
CB 454

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite /S Longitudinal Slope (ft/ft) 0.0062
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0208
n Manning's Coefficient 0.0~6

W Gutter width (ft) 2.50
a Gutter Depression (inch) 1. 00
Q Discharge (cfs) 2.066
T Width of Spread (ft) ~0.34

•
Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.524
0.2~

1. 93

•

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain ~5.09 6.70 0.65 1.348 0.7~8

Parallel Bar P-~-7/8 3.00 ~.72 0.82 0.590 0.~28

Combination 0.94 ~.938 0.~28



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway pavements

• Inlets
Date:

on Grade
04/22/2004

project No. :AZ01107
project Name.:Loop 202/ US 60 T. I.
Computed by : VMW

Project Description
CB 456

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Dat~

•

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d bepth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

INLET LT or WGR L E
INTERCEPTION (ft) (ft)

Slotted drain 17.32 6.70 0.59
Parallel Bar P-1-7/8 3.00 1. 72 0.75
Combination 0.90

Composite ./
0.0061/
0.0200
0.0208
0.026
2.50
1. 00
2.742

12.53

0.481
0.23
2.06

Qi Qb
(cfs) (cfs)

2.605 2.237
0.852 0.286
2.456 0.286



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/22/2004

proj ect No. :AZOll07
project Name. :Loop 202/ US 60 T. I.
Computed by : VMW

Project Description
CB 482

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite ,/
0.0072
o . 0200 I
o . 0208 ,..
0.016 ,
2.50
1.00
2.752

11.19

0.492
0.23
2.19

•

INLET LT or WGR L E Qi Qb

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

Slotted drain 18.11 6.70 0.56 1.554 1.198

Parallel Bar P-1-7/8 3.00 1.72 0.75 0.896 0.302

combination 0.89 2.450 0.302



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/22/2004

Project No. :AZO~~07

Project Name.:Loop 202/ US 60 T. I.
Computed by : VMW

Project Description
CB 458

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0064/
0.0200 ,
0.0208 ..

o . 0~6 '"
2. SO ".
~. 00 .
2.822 '"

~~.55 .;'

0.480
0.23
2.~~

•

INLET LT or WGR L E Qi Qb

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

Slotted drain ~7.79 6.70 0.57 ~.6~7 ~.205

Parallel Bar P-~-7/8 3.00 1.72 0.74 0.894 0.3~2

combination 0.89 2.5~0 0.3~2



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

• Inlets
Date:

on Grade
04/22/2004

Project No. :AZOll07
Project Name.:Loop 202/ US60 T.I.
Computed by :VMW

Project Description

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050 /
Sx Pavement Cross Slope (ft/ft) 0.0200 fSw Gutter Cross Slope (it/ft) 0.0208
n Manning's Coefficient 0.016 "
W Gutter Width (ft) 2.50 I
a ·Gutter Depression ( inch) 1.00 I"

Q Discharge (cfs) 3.122
T Width of Spread (ft) 12.57

•
Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.448
0.25
J..97

•

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 17.55 6.70 0.58 1.808 J..314
Parallel Bar P-1-7/8 3.00 J..72 0.72 0.942 0.372
Combination 0.88 2.750 0.372



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/27/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0093
0.0200
0.0208
0.016
2.50
1.00
4.038

12.32

0.456
0.25
2.66

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 23.46 10.05 0.63 2.563 1.475

Parallel Bar P-1-7/8 3.00 1. 72 0.73 1.073 0.402

Combination 0.90 3.636 0.402

•



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

• Inlets
Date:

on Grade
04/22/2004

project No. :AZOll07
Project Name.:Loop 202/US60 T.I.
Computed by :VMW

Project Description
CB 464

Inlets on Grade: Slotted Drain and Grate Inlet

•

.Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

composite/
0.0124
0.0200
0.0208
0.016
2.50
1.00
4.272

11.92

0.468
0.24 ".
3.00

•

INLET LT or WGR L E Qi Qb

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

Slotted drain 26.00 10.05 0.59 2.499 1.773

Parallel Bar P-1.-7/8 3.00 1.72 0.71 1.265 0.508

Combination 0.88 3.764 0.508



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

• Inlets
Date:

on Grade
04/22/2004

Project No. :AZOll07
project Name.:Loop 202/US60 T.I.
Computed by :VMW

Project Description
CB 466

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0191/'
0.0200
0.0208
0.016
2.50

~11. 9

0.489
0.23
3.59

•

INLET LT or WGR L E Qi Qb

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

Slotted drain 30.13 10.05 0.52 2.376 2.208

Parallel Bar P-1-7/8 3.00 1. 72 0.70 1.556

~combination 0.86 ~ 0.652



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

• Inlets
Date:

on Grade
04/29/2004

project No. :AZO~~07

Project Name.:Loop 202/ US 60 T.I.
computed by :VMW

project Description
CB 472

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavemen~ Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0~96

0.0200
0.0208
0.0~6

2.50
1.00
4.582
~~.23 "

0.49~

0.23 ,/
3.62

•

INLET LT or WGR L E Qi Qb

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

Slotted drain 30.32 ~0.05 0.52 2.362 2.220

Parallel Bar P-~-7/8 3.00 ~.72 0.7~ 1.566 0.654

Combination 0.86 3.928 ....- 0.654 ./



Urban Drainage Design Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
04/22/2004

HY-22

project No. :AZ01107
project Name. : Loop 202/US60 T.I.
Computed by :VMW

Project Description
CB 469

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite

S Longitudinal Slope (ft/ft) 0.0158 .,
Sx Pavement Cross Slope (ft/ft) 0.0200 .,..,
Sw Gutter Cross Slope (ft/ft) 0.0208 /'

n Manning's Coefficient 0.016 /'

W Gutter Width (ft) 2.50 /

a Gutter Depression ( inch) 1. 00 ,/

Q Discharge (cfs) 3.845 .,/

T Width of Spread (ft) 10.95

•
Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.501
0.22
3.20

•

INLET LT or WGR L E Qi Qb

. INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 26.26 10.05 0.58 2.232 1.613

Parallel Bar P-1-7/8 3.00 1.72 0.74 1.201 0.412

Combination 0.89 3.433 0.412



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/22/2004

Project No. :AZOll07
Project Name. : Loop 202/US60 T.I.
Computed by :VMW

Project Description
CB 474

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

(inch)

S
Sx
Sw
n
W
a
Q
T

Cross Slope
Longitudinal Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter Width (ft)
Gutter Depression
Discharge (cfs)
Width of spread (ft)

(ft/ft)
(ft/ft)
(ft/ft)

Composite
0.0108
0.0200
0.0208
0.016
2.50
1.00
5.120

13.10

•

•

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

INLET LT or WGR L E

INTERCEPTION (ft) (ft)

Slotted drain 27.46 10.05 0.56

Parallel Bar P-1-7/8 3.00 1. 72 0.67

combination 0.85

0.433
0.26
2.98

Qi Qb
(cfs) (cfs)

2.865 2.255
1.499 0.755
4.365 0.755



•

ELLSWORTH ROAD

• RAMPS A, C, AND D

•



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Ellsworth Road Ramp A

Refer to the drainage area maps Insert In this report for delineation of the drainage basins.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow

Designation C I Q Qbvoass Qtotal

(acres) (In/hr) (cfs) (cts) (cts)

21 CB21 0.47 0.95 4.22 1.88 1.88
681 CB681 0.20 0.95 4.22 0.80 CB21 0.67 1.47
682 CB682 0.51 0.95 4.22 2.03 2.03
645 CB645 0.27 0.95 4.22 1.08 1.08
632 CB632 0.28 0.95 4.22 1.12 1.12

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: ~~/08/2004

Project No.
Proj ect Name. :
Computed by

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

•

Cross Slope
SLongitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception,

Composite
0.0042
0.0098
0.0370
0.0~6

4.50
1.00
1. 890
~3.62

0.804
0.26
1. 60

•

Inlet Type Parallel Bar P-~-7/8

L Grate Length (ft) 1. 72
WGR Grate Width (ft) 3.00
e Inlet Efficiency 0.646
Qi Intercepted Flow (cfs) 1.220
Qb By-pass Flow (cfs) 0.670



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: ~~/~9/2003

Project No.
Proj ect Name.:
Computed by

E~oL.~."-
.,t

RA.....~.,;'~

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0042
0.0200
0.0370
0.0~6

0.00
~.oo

~.47~

9.80

0.000
0.20
~.53

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-~-7/8

Combination

LT or WGR L
(ft) (ft)

1. 6~ ~O. 05
2.00 1. 72

E

1. 00
0.00
1. 00

Qi Qb
(cfs) (cfs)

~.47~ 0.000
0.000 0.000
~.47~ 0.000

6UsuJod~ f)tLrryo A
sfA- Zq IBv eM68 I
G-/5.q 2-

15 t !~tle~

•



Urban Drainage Design Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
09/10/2003

HY-22

Project No. :AZ01107
project Name.:Loop 202/US 60 T.I.
Computed by :VMW

project Description
Super Red Tan - phase II

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of spread (ft)

Gutter Flow

EO Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0303
0.0200
0.0370
0.016
4.50
1.00
2.030
5.79

0.991
0.19
4.00

INLET LT or WGR L E Qi Qb

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

Slotted drain 19.23 13.40 0.88 1.. 793 0.237

Parallel Bar P-1-7/8 2.00 1.72 1.00 0.236 0.001

combination
1.00 2.029 0.001

pUswoFt1l"l-a-Wl·V A
'Sh. ~3~O L+ . c-i?;>=It 68-z..
C-lS,q Z ) dOl sloied dr-

•



Urban Drainage Design Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
09/J.0/2003

HY-22

•

project No. :AZOJ.J.07
Project Name.:Loop 202/US 60 T.I.
Computed by : VMW

Project Description
Super Red Tan - Phase II

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0338
0.0200
0.0670
0.0J.6
2.50
0.00
1.080
3.4J.

0.993
0.J.9
4.J.0

Inlet Type Parallel Bar P-J.-7/8

L Grate Length (ft) 1. 72

WGR Grate Width (ft) 3.00

e Inlet Efficiency 0.999

Qi Intercepted Flow (cfs) J..079

Qb By-pass Flow (cfs) O.OOJ.

FU..sw00l1-aYYlf Ii cPJ!f 645

Dh.' ~() +00 t-+.
C-lS .q \ ) no s\&e.d dv.

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 09/10/2003

project No. :AZ01107
project Name.:Loop 202/US 60 T.I.
Computed by :VMW

Project Description
Super Red Tan - Phase II

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
v Average Velocity (ft/sec)

Inlet Interception

Composite
0.0092
0.0200
0.0670
0.016
2.50
1.00
1.120
5.80

0.893
0.23
2.32

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
combination

LT or WGR
(ft)

7.73
3.00

L
(ft)

3.35
1.72

E Qi Qb
(cfs) (cfs)

0.64 0.718 0.402
1.00 0.402 0.000
1.00 1.120 0.000

13\'S WOr--tl l2ary~ .
b\a..-h-on \(01% t--i- C:'Pv 1f: 63'Z-

C- \5 ,q \ I 5 \ slo-tl-ed dmJ.Y)

•



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Ellsworth Road Ramp C

Refer to the drainage area maps Insert In this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow

Designation C I Q QbVDU. Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)

481 CB481 0.69 0.95 4.22 2.75 2.75
24 CB24 0.43 0.95 4.22 1.71 CB481 &446 0.11 1.82

444 CB444 0.39 0.95 4.22 1.56 CB448 0.26 1.82
446 CB446 0.42 0.95 4.22 1.69 CB448 0.10 1.79
446 CB446 0.42 0.95 5.15 2.06 CB448 0.25 2.31

1

/



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/30/2004

Proj ect No.r - :
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0582
0.0200
0.0208
0.016
2.50
1. 00
2.751
7.57

0.660
0.15
4.79

INLET
INTERCEPTION

Slotted drain
Parallel Bar p-1-7/8
combination

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

31.08 13.40 0.64 1.754 0.997
3.00 1. 72 0.91 0.907 0.090

0.97 2.661 0.090

•



Inlets on Sag
Date: 08/30/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

Project No.
Proj ect Name.:
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0208
0.016
2.50
1. 00

••

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
Width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
8.21
3.00
1. 72
0.182
0.250
1.790



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets ort Grade
Date: 11/08/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

~
~~
eo.. t.A-J

'O-"'~

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Composite
0.0~32

0.0200
0.0208
0.0~6

2.50
~.oo

~.790

8.50

Inlet Interception

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•

LT or WGR
(ft)

17.06
3.00

L
( ft)

3.35
~.72

E

0.33
0.78
0.85

0.608
0.~7

2.47

Qi Qb
(cfs) (cfs)

0.582 1.208
0.943 0.264
1.526 0.264



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

~
~

E\.J,..$cDO·~

JZo .. ~~f c:

2S..~(.

Cross Slope
S Longitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning'S Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

Composite
0.0132
0.0200
0.0208
0.016
2.50
1. 00
2.310
9.36

0.566
0.19
2.63

• Inlet Interception

INLET LT or WGR L. E Qi Qb

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

Slotted drain 19.40 3.35 0.29 0.668 1.642

Parallel Bar P-1-7/8 3.00 1. 72 0.73 1.199 0.443

Combination 0.81 1.867 0.4434:-

OtZ6.It\)
~ '_ 1B .. c1> SLOiT' e:..o

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 11/08/2004

Project No.
Project Name.:
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter Width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0208
0.016
2.50
1.00

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
Width of Spread (ft)
Grate Width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
8.28
3.00
1.72
0.183
0.251
1.820



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/08/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0132'
0.0200
0.0208
0.016
2.50
1.00
1.820
8.56

0.605
0.17
2.48

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 17.21 10.05 0.79 1.445 0.375
Parallel Bar P-1-7/8 3.00 1. 72 0.95 0.355 0.020
Combination 0.99 1.800 0.020

•



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Ellsworth Road Ramp D

Refer to the drainage area maps Insert in this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow

Designation C I Q QbvDass Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)

443 CB443 0.72 0.95 4.22 2.89 2.89
25 CB25 0.41 0.95 4.22 1.63 CB412 & 443 0.51 2.14
410 CB410 0.36 0.95 5.15 1.74 CB412 0.15 1.89
412 CB412 0.40 0.95 5.15 1.96 CB416 0.29 2.25

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/27/2004

Project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0080
0.0200
0.0370
0.016
4.50
1. 00
2.890
9.91

0.856
0.27
2.50

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 15.80 6.70 0.63 1. 819 1. 071
Parallel Bar P-1-7/8 2.00 1.72 0.76 0.812 0.258
Combination 0.91 2.632 0.258

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 08/27/2004

project No.
project Name. :
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0370
0.016
4.50
1. 00

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
10.75

2.00
1. 72
0.250
0.375
2.140



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/27/2004

Project.No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

CB
4/0

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
w Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread ( ft)

;t

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

Composite
0.0143
0.0200
0.0370
0.016
4.50
1. 00
1. 890
6.90

0.966
0.21
2.92

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 15.04 3.35 0.36 0.689 1.201

Parallel Bar P-1-7/8 2.00 1. 72 0.79 0.954 0.247

Combination 0.87 1.643 0.247

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/27/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0130
0.0200
0.0370
0.016
4.50
1. 00
2.256
7.78

0.938
0.23
2.90

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION ( ft) (ft) (cfs) (cfs)

Slotted drain 15.93 6.70 0.63 1.412 0.844
Parallel Bar P-1-7/8 2.00 1. 72 0.82 0.694 0.150
Combination 0.93 2.106 0.150

•



•

ELLSWORTH ROAD

• RAMPB

•



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Ellsworth Road Ramp B

Refer to the drainage area maps insert In this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total

Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow
Designation C ! Q QbvDass Qtotal

(acres) (ln/hr) (cfs) (cfs) (cfs)

39 CB39- East 0.17 0.95 4.22 0.68 0.68
39 CB39-West 0.23 0.95 4.22 0.92 0.92

600 CB600 0.13 0.95 4.22 0.53 0.53
601 CB601 0.38 0.95 4.22 1.52 1.52
611 CB611 0.40 0.95 4.22 1.61 1.61
623 CB623 0.22 0.95 4.22 0.88 CB633 0.07 0.95
633 CB633 0.16 0.95 4.22 0.64 0.64
652 CB652 0.32 0.95 4.22 1.28 1.28
655 CB655 0.29 0.95 4.22 1.18 CB623 0.21 1.39

1



Inlets on Grade: Grate Inlet

Inlets on Grade
Date: 11/09/2004

-

0.965
0.23
1.35

Composite
0.0027
0.0560
0.0667
0.016
2.50
1.00
0.530
3.59

P-1-7/8
1.72
3.00
0.996
0.528
0.002

Parallel Bar

Inlet Interception

Inlet Type
Grate Length (ft)
Grate Width (ft)
Inlet Efficiency
Intercepted Flow (cfs)
By-pass Flow (cfs)

L
WGR
e
Qi
Qb

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Gutter Flow

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Project No.
Proj ect Name.:
Computed by

•

•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/26/2004

Project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

@
~

EL\.$~ ~:n..\
t2.c..r/I'P &

~TJ)..Z~1' S5

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0127
0.0560
0.0667
0.016
2.50
LOO
1. 5.20
4. 03 ~ \h.u--::. {O'

0.934 "
0.25 4. dALL."tp
3.1.2

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 9.35 0.55 0.836 0.684
Parallel Bar P-1-7/8 3.00 LOO 0.684 0.000
Combination LOO 1.520 0.000

•



•
FHWA Urban Drainage Design Program., HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/26/2004

project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Eu..sv:>Oe..-n-t
RA.fAP g
'S~. Z6+-ex

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Uniform
0.0187
0.0500
0.0370
0.016
4.50
1.00
1.280
4.72 .c::. Th\L ~ (D'

1.000
0.18 L dA~~ ,,
3.01

INLET
INTERCEPTION

LT or WGR
(ft)

L
(ft)

E Qi
(cfs)

Qb
(cfs)

0.980
0.296
1.276

Slotted drain
Parallel Bar P-1-7/8

. Combination

•

12.04
2.00

6.67-"'\
1. 72 'j

)
/

(

0.77
0.99
1.00

0.300
0.004

°2
c.~s oJe/2

OeA~ ~l..O'V

'ooi,,~~'



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/26/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

(inch)

·S
Sx
Sw
n
W
a
Q
T

Cross Slope
Longitudinal Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter Width (ft)
Gutter Depression
Discharge (cfs)
Width of Spread (ft)

(ft/ft)
(ft/ft)
(ft/ft)

Uniform
0.0082
0.0500
0.0370
0.016
4.50
1. 00
1.610
5 . 69 '- \n.\l.:= 10'

Gutter Flow

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.979
0.23 '- dA.\..l.~ (0'.

2.37

Qi Qb
(cfs) (cfs)

1. 356 0.254
0.249 0.004
1.606 0.004

E

0.84
0.98
1. 00

L
(ft)

6.67)

1.72(

~\O'

10.39
2.00

LT or WGR
(ft)

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/26/2004

Project No.
Proj ect Name. :
Computed by

Inlet~ on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

@
~

Eu.sv.:>o e..n·\
I2AMP '(3'

~m.4\+oo

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0060
0.0200
0.0208
0.016
2.50
LOO
1.390
8.97'- Thu.::. 10'

0.584
0.18 c:.. dA.L~ = ~.
L72

INLET
INTERCEPTION

LT or WGR
(ft)

L
(ft)

E Qi
(cfs)

Qb
(cfs)

1. 052
0.312
1.364

•

Slotted drain
Parallel Bar P-1-7/8
Combination

12.25
3.00

6.67 -... 0.76

1. 72 / g:~~

~ lol "'5~O'1'Te.a

0.338
0.026
0.026 )

/

C-42.t>Str; 0\1 €Ie.. fLo"
o

(0 Q IQ 1~TEU.EP'



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/26/2004

project No.
Project Name.:
Computed by

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

©
e:LLS~eI'l-'

eo..",p B
~m... 4~+ ll.<5

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0060
0.0200
0.0208
0.016
2.50
1. 00
0.950
7.77 c::.. 1h.ll. _10'

0.648 2 /.
0.16 '- C:<.o..u, .. v
1.57

•

Inlet Type Parallel Bar P-1-7/8
L Grate Length (ft) 1.72
WGR Grate Width (ft) 3.00
e Inlet Efficiency 0.777
Qi Intercepted Flow (cfs) 0.738

1Z> ~ ~S$Qb By-pass Flow (cfs) 0.212<:



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/25/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

(i
EUSIN0 (,'iJ-.\

~fv\P B

s~. ~q"'6'.~

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Uniform
0.0060
0.0320
0.0208
0.016
2.50
1.. 00
0.640 ,
5 . 31 "- 1"A..LL:: \0

0.785 '2."
0.14 '- dALJ,.= w

1. 54

•

L
WGR
e
Qi
Qb

Inlet Type
Grate Length (ft)
Grate Width (ft)
Inlet ,Efficiency
Intercepted Flow (cfs)
By-pass Flow (cfs)

Parallel Bar P-1-7/8
1. 72
3.00
0.898
0.575
0.065



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 06/26/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Sag: Slotted Drain Inlet

Roadway and Discharge Data

®
ELU~

(2AMPe

'Stu - SGl+l.f E

(ft/ft)
(ft/ft)

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0208
0.016
2.50
1.00

•
T
L
Wl
CLF
d_slot
d_curb
Qi

Inlet Type *Sag* Slotted
width of Spread (ft)
Length of Inlet (ft)
Slotted Drain Opening (in)
Clogging Factor (%)
Depth over Slotted Drain (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Drain I
7.17 "- Tb.1..~~ 10i - O~.

10.00
1. 75

50.00 \

g: ~~~ <-.. d~~I.." ~h -O¥- .
0.680

Note: These calculations are based on the assumption that the
slotted drain is located W/2 from the face of the curb .

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 06/26/2004

Project No.
Project Name.:
Computed by

Inlets on Sag: Slotted Drain Inlet

Roadway and Discharge Data

Eu.s\POC

I2AMP B
-S'ttlo.:~+'t e
(WEST E1

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter Width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0208
0.016
2.50
1.00

•
T
L
Wl
CLF
d_slot
d_curb
Qi

Inlet Type *Sag* Slotted
Width of Spread (ft)
Length of Inlet (ft)
Slotted Drain Opening (in)
Clogging Factor (%)
Depth over Slotted Drain (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Drain
8.77

10.00
1. 75

50.00
0.193
0.261
0.920

Note: These calculations are based on the assumption that the
slotted drain is located W/2 from the face of the curb .

•



•

CRISMON ROAD

• RAMPSA&B

•



• •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Crismon Road Ramp A

•

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow

Designation C I Q QbVP8SS Qtotal

(acres) (in/hr) (cfs) (cfs) (cfs)

470 CB470 0.36 0.95 5.15 1.76 CB668 0.11 1.87
468 CB468 0.36 0.95 5.15 1.74 CB672&26 0.85 2.59
26 CB26 0.21 0.95 4.22 0.85 0.85
26 CB26 0.21 0.95 5.15 1.04 1.04
33 CB33 0.60 0.95 4.22 2.42 2.42

"

Refer to the drainage area maps insert In this report for delineation of the drainage areas.



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets On Grade
Date: 06/23/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0230
0.0200
0.0208
0.016
2.50
1.00
2.420
8.58

0.604
0.17
3.28

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

Cb/2>~
$.. 20+58 Cnsrn:Qn It

C-\S.q\
Jj)' st6t1eJ..

•

LT or WGR L
(ft) (ft)

22.92 13.40
3.00 1.72

E

0.79
0.94
0.99

Qi Qb
(cfs) (cfs)

1.922 0.498
0.469 0.029
2.391 0.029



Urban Drainage Design Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
04/22/2004

HY-22
,

Cet~ON lJ..
fLAM' A

Project No. :AZO~~07
project Name.:Loop 202/US60 T.I.
computed by :VMW

project Description

CB 470

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite /
0.0~6~

0.0200
0.0208
0.0~6

2.50
~.OO

~ \i1ZJ.p
8.33

0.6~7

0.~7

2.69

•

INLET LT or WGR L E Qi Qb

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

Slotted drain ~8.36 3.35 0.30 0.569 ~.300

Parallel Bar P-~-7/8 3.00 ~.72 0.78 ~.0~6 0.284

Combination
0.85 ~.58S 0.284

...



Urban Drainage Design Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
04/29/2004

HY-22

project No. :AZOll07
project Name. :LOOP 202/ US 60 T.I.
computed by :VMW

Project Description
CB 468

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite

S Longitudinal Slope (ft/ft) 0.0114 /

Sx Pavement Cross Slope (ft/ft) 0.0200

Sw Gutter Cross Slope (ft/ft) 0.0208 ,/

n Manning'S Coefficient 0.016

W Gutter Width (ft) 2.50 /

a Gutter Depression (inch) 1.00 ...-
Q Discharge (cfs) 2.592 ,;"

T width of Spread (ft) 10.04

•
Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.536
0.20
2.56

•

INLET LT or WGR L E Qi Qb

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

Slotted drain 19.79 10.05 0.72 1.868 0.724

Parallel Bar P-1-7/8 3.00 1. 72 0.85 0.618 0.106

Combination 0.96 2.486 0.106



Urban Drainage Design Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
04/22/2004

HY-22
/~

Ctz.t6MUf\J

~p"A.

10-;:1"-

Project No. :AZOll07
Project Name.:Loop 202/US60 T.I.
Computed by :VMW

project Description
CB 26

Inlets on Grade: Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (it)
a Gutter Depression (inch)
Q Discharge (cis)
T Width of Spread (it)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (it)
V Average Velocity (it/sec)

Inlet Interception

Composite
0.0142
0.0200
0.0208
0.016
2.50
1.00
0.850
6.32

0.742
0.13
2.11

•

L
WGR
e
Qi
Qb

Inlet Type
Grate Length (ft)
Grate width (ft)
Inlet Efficiency
Intercepted Flow (cis)
By-pass Flow (cis)

Parallel Bar P-1-7/8
1.72
3.00
0.842
0.716
o . 3. 3 4 (tOy) &in- raW'(> .



Project No. :AZ01107
project Name.:Loop 202/US60 T.I.
Computed by : VMW

Urban Drainage Design Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
04/22/2004

HY-22

•

Project Description
CB 26

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0142
0.0200
0.0208
0.016
2.50
1.00
1.040
6.85

0.706
0.14
2.21

•

Inlet Type
L Grate Length (ft)
WGR Grate width (ft)
e Inlet Efficiency
Qi Intercepted Flow (cfs)
Qb By-pass Flow (cfs)

Parallel Bar P-1-7/8
1.72
3.00
0.810
0.842
0.198 (~5~) oMo OS-GO

(~ ~"g)



• •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Crismon Road Ramp B

•

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow

Designation C I Q Qbvpass Qtotal
(acres) (In/hr) (cfa) (cfs) (ets)

34 CB34 0.56 0.95 4.22 2.25 2.25
37 CB37 0.55 0.95 4.22 2.20 CB34 0.04 2.24

Refer to the drainage area maps Insert In this report for delineation of the drainage areas.



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 10/20/2004

Project No. :
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0240
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (ft/ft) 0.0370
n Manning's Coefficient 0.016
W Gutter Width (ft) 4.50
a Gutter Depression (inch) 1. 00

Q Discharge (cfs) 2.240
T width of Spread (ft) 6.56 L- Ot..'.

Gutter Flow

~
®

C.rz.(5MoI\) E:

~MP P-:>
~\Z>o... 21 +e

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

0.975
0.21- oK. (
3.72

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 18.81 0.75 1.674 0.566

Parallel Bar P-1-7/8 2.00 0.93 0.524 0.042

Combination 0.98 2.198 0.042

15' _ lB· rb:LOlT"~ 0 eA.1\J

c- \~.~L

•



Inlets on Sag
Date: 06/24/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

CB/3:::;-
Cfl.J~MC>1O ~

'<AMP c~I

project No. :AZ01107
project Name.:Loop 202/US 60 T.I.
Computed by : VMW

Project Description
CB #

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

SX
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (£t/£t)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0370
0.016
4.50
1. 00

Inlet Type *Sag*
T Width of Spread (ft)
WGR Grate width (ft)
L Grate Length (ft)

• d_ave Depth of Flow (ft)
d_curb Depth at Curb (ft)
Qi Intercepted Flow (cfs)

Parallel Bar P-1-7/8
11.14

2.00
1.72
0.258
0.383
2.240

e..'B ot::J. LS I\~
C{\'s\('{')'OnB 2-"\ -t- 65.;=H

c.-V5"·qz
"'Ylo -s\otteJ.. .

•



•

LOOP 202

• HYDROLOGIC CALCULATIONS

•



•

LOOP 202

• EASTBOUND LANES

•



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

L202 • Eastbound

Refer to the drainage area maps inserted in this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q Qbvoass Qtotal

(acres) (In/hr) (cfs) (cts) (cts)
722 CB722 1.60 0.95 4.22 6.41 6.41
725 CB725 0.89 0.95 4.22 3.57 CB722 0.16 3.73
729 CB729 1.10 0.95 4.22 4.41 CB725/732 0.04 4.45
732 CB732 0.28 0.95 4.22 1.12 1.12

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets ort Grade
Date: 11/17/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

(ij
20L E.6

~-m.. 4~1i'f''f}e;

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0060
0.0200
0.0370
0.016
4.50
1.00
6.410

15.074- Ot.

0.667 'l
o.38, C>~.
2.62 .

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L
(ft) (ft)

22.07 13.40
3.00 1.72

E

0.81
0.86
0.97

Qi Qb
(cfs) (cfs)

5.218 1.192
1.031 0.161
6.249 0.161



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets 6ri Grade
Date: 11/17/2004

w
~

)02. £8
'Sm "tSS.&.fC

project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Composite
0.0060
0.0200
0.0370
0.016
4.50
1. 00
3.720

11.88 "'1- 0'-

Gutter Flow

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.778
0.31 'Lof
2.35

OtA l '\)

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

16.67 10.05 0.81 3.014 0.706
3.00 1. 72 0.96 0.676 0.030

0.99 3.690 0.030

Slotted drain
Parallel Bar P-1-7/8
Combination

INLET
INTERCEPTION

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 11/17/2004

Project No.
proj ect Name. :
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

@t
Lzoz. e:f,

"S~ I ,\~'S;.I

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0370
0.016
4.50
1. 00

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
14.89""",,~t
3.00
1.72
0.333
o. 458;z..OK.
4.450·



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/17/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

~
L2.D2. 'Et>

'61b- .4-,,2. +c:

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0034
0.0200
0.0370
0.016
4.50
LOO
L120
7.66 ·_o~

0.942
0.23 -...otl.
L48

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E Qi Qb
( ft) (ft) (cfs) (cfs)

7.92 3.39 0.63 0.703 0.417
3.00 1.72 0.97 0.404 0.013

0.99 L107 0.013

~:'Ie·f$ :Sl..'\~ O/i.A.fN

•



•

LOOP 202

• WESTBOUND LANES

•



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

L202 - Westbound

Refer to the drainage area maps Inserted In this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q QbvDaaa Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)
822 CB822 0.74 0.95 4.22 2.96 2.96
824 CB824 0.88 0.95 4.22 3.52 CB822 0.21 3.73
828 CB828 0.81 0.95 4.22 3.25 3.25
830 CB830 0.66 0.95 4.22 2.64 CB828 0.35 2.99
807 CB807 1.32 0.95 4.22 5.29 CB830 0.07 5.36
723 CB723 1.64 0.95 4.22 6.57 CB807 0.19 6.76
727 CB727 1.35 0.95 4.22 5.41 CB723 0.11 5.52
731 CB731 0.97 0.95 4.22 3.89 CB727 0.17 4.06
733 CB733 0.74 0.95 4.22 2.97 2.97
714 CB714 0.54 0.95 4.22 2.16 2.16
715 CB715 0.78 0.95 4.22 3.14 CB714 0.06 3.20

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements·

Inlets on Grade
Date: 07/07/2004

Project No.
project Name.:
Computed by

! \,I.\- ..
v

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Composite
0.0064
0.0360
0.0370
0.016
4.50
LOO
2.960
8.10

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Qi Qb
(cfs) (cfs)

1.997 0.963
0.751 0.212
2.748 0.212

0.887
0.30
2.48

E

6.70 0.67

1.72\.780.93

\ ~ u 4> _ \O· -5L.oT\E.O OlA ltV

L
(ft)

14.43
2.00

LT or WGR
( ft)

Slotted drain
Parallel Bar P-1-7/8
Combination

INLET
INTERCEPTION

•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 07/07/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

t~ ~ ,-eel··
-ZO~ ~)13

~ L[30+~

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

Inlet Interception

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

14.28 3.35 0.38 1.425 2.305
3.00 1. 72 0.90 2.072 0.233

0.94 3.497 0,233.
--'~."'.

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0106
0.0360
0.0670
0.016
2.50
1. 00
3.730
7.54

0.717
0.35
3.33

•



Urban Drainage Design Program,
Drainage of Highway Pavements

~.

FHWA

Inlets
Date:

on Grade
08/25/2004

HY-22

Lill.
~

L2.02.V:>~

'Slb.- 43,.. \.

project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning'S Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cis)
T width of Spread (ft)

Gutter FloW

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0108
0.0360
0.0370
0.016
4.50
1. 00
3.250
7.60

0.910
0.28
3.09

•• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 17.47 6.67 "\ 0.58 1.882 1.368

Parallel Bar p-1-7/8 2.00 1.72 1 0.75 1.021 0.347

Combination
0.89 2.903 0.347

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/25/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Composite
0.0106
0.0360
0.0370
0.016
4.50
1.00
2.990
7.39

Gutter Flow

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

0.920
0.27
3.01

INLET
INTERCEPTION

LT or WGR
(ft)

L
(ft)

E Qi
(cfs)

Qb
(cfs)

0.582
0.065
0.065

2.408
0.517
2.925

0.81
0.89
0.98

10.00 \
1. 72 i

/
I
"- \a'C_ ,'S' ~L.Oir£C

16.74
2.00

Slotted drain
Parallel Bar P-1-7/8
Combination

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/25/2004

project No.
project Name. :
computed by

~
~

'-2.o2.WE

CS,-t:.. .i.l~ $""~

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
WGutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Composite
0.0074
0.0355
0.0370
0.01.6
4.50
1.. 00
5.990

1.0.36

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

•

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar p-1.-7/8
Combination

0.784
0.37
3.1.2

Inlet Interception

LT or WGR L E Qi Qb
( ft) ( ft) (cfs) (cfs)

20.77 1.3.40 0.85 5.062 0.928
2.00 1. 72 0.79 0.734 0.193

0.97 5.797 0.193



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/25/2004

Project No.
project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

~.
120z. \AJ6

"5~. 45~+€Z..

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Composite
0.0060
0.0200
0.0370
0.016
4.50
1.00
6.770

15.42

Inlet Interception

Eo Gutter Flow Ratio
d Depth of Flow (ft)
v Average velocity (ft/sec)

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

•

LT or WGR
( ft)

22.70
2.00

L
(ft)

E

0.91
0.83
0.98

0.656
0.38
2.66

Qi
(cfs)

6.162
0.502
6.664

Qb
(cfs)

0.608
0.106
0.106



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/25/2004

Project No.
Project Name. :
Computed by

@
l.z.oG wf>

S~.4'S<7.&-i

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0028
0.0200
0.0370
0.016
4.50
1. 00
5.520

16.58

0.622
0.41
1. 89

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L
(ft) (ft)

16.86 13.40
2.00 1.72

E

0.94
0.90
0.99

Qi Qb
(cfs) (cfs)

5.201 0.319
0.287 0.032
5.488 0.032



Inlets on Sag
Date: 08/26/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22 ~
L2oZ. wB

'S"'(t)...~'+ZS

SA(:a
Project No.
Proj ect Name.:
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0370
0.016
4.50
1. 00

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7 / 8 1/ <
17.37...-z..- OJ-

2.00
1.72
0.382 S
O. 507~ -p..u..~ D- .

4.060



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/26/2004

project No.
proj ect Name.:
Computed by

~
L2,OZ-""

~"\to.. 4~'SI

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
w Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0022
0.0200
0.0370
0.016
4.50
1. 00
2.970 1

13.41-c.:>~ .

0.722
0.34 - O~,\
1. 51

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
combination

LT or WGR
(ft)

11.52
2.00

L
(ft)

E

0.79
0.78
0.95

Qi Qb
(cfs) (cfs)

2.345 0.625
0.489 0.136
2.834 0.136-



••
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 10/07/2004

Project No.
proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0040
0.0200
0.0370
0.016
4.50
1. 00
2.170

10.19

0.845
0.28
1. 79

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 11.44 6.70 0.80 1. 726 0.444

Parallel Bar P-1-7/8 2.00 1. 72 0.86 0.382 0.062

Combination 0.97 2.108 0.062

C-15.QZ

~Ioffed dr~ /0 I



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 10/07/2004

Project No.
Project Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Composite
0.0040
0.0200
0.0370
0.016
4.50
1. 00
3.202

12.16

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

0.768
0.32
1. 94

Inlet Interception

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

13.93 10.05 0.90 2.882 0.320
2.00 1.72 0.92 0.293 0.027

0.99 3.175 0.027

C -/0·92.

S!of/~d dr ~ /5'

•



•

DIRECTIONAL RAMPS

• HYDROLOGIC CALCULATIONS

•



•

•

•

RAMPW-S



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

RampW-S

Refer to the drainage area maps Inserted In thiS report for delineation of the drainage areas.

Drainage· Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow

Designation C I Q QbvDa88 Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)

673 CB673 0.86 0.95 4.22 3.45 3.45
670 CB670 - East 0.23 0.95 4.22 . 0.92 0.92
670 CB670 -West 0.75 0.95 4.22 3.01 3.01
622 CB622 -East 0.99 0.95 4.22 3.97 3.97
622 CB622 -West 0.14 0.95 4.22 0.56 CB610 0.17 0.73
610 CB610 1.04 0.95 4.22 4.17 4.17
609 CB609 0.12 0.95 4.22 0.48 0.48
608 CB608 0.40 0.95 4.22 1.60 CB607 0.39 1.99
607 CB607 1.33 0.95 4.22 5.33 5.33
717 CB717 1.21 0.95 4.22 4.85 4.85
718 CB718 0.39 0.95 4.22 1.56 CB717 0.61 2.17
719 CB719 0.27 0.95 4.22 1.08 CB718 0.19 1.27

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 10/21/2004

(;i
~

~MP VJ·
S'fb...l5+20

Project No.
proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Composite
0.0101
0.0200
0.0370
0.016
4.50
1.00
3.440

10.18 -a. ~-=. \0' 0(,

Gutter Flow

Inlet Interception

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

0.845
0.28 '-. o.~ .. 0"
2.84

• INLET
INTERCEPTION

LT or WGR
(ft)

L
(ft)

E Qi
(cfs)

Qb
(cfs)

0.323
0.015

02

015

~oo"/o

lPJ~PnON

3.117
0.308
3.425

0.91
0.95
1. 00

18.32
2.00

Slotted drain
Parallel Bar P-1-7/8
combination

•



Inlets on Sag
Date: 06/15/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22
~

lA.£S"t"'"f-t

f!.AM()W"~

'S~ .20+55

Project No.
Proj ect Name.:
Computed by D~

Inlets on Sag: Slotted Drain Inlet

Roadway and Discharge Data

(inch)

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter width (ft)
Gutter Depression

(ft/ft)
(ft/ft)

Composite/Dep
0.0167
0.0370
0.016
4.50
1. 00

Inlet Interception

Drain
8.02

15.00
1. 75

50.00
0.184
0.309
3.010

Inlet Type *Sag* Slotted
T Width of Spread (ft)
L Length of Inlet (ft)
W1 Slotted Drain Opening (in)
CLF Clogging Factor (%)
d_slot Depth over Slotted Drain (ft)
d curb Depth at Curb (ft)
Qi . Intercepted Flow (cfs)

Note: These calculations are based on the assumption that the
slotted drain is located W/2 from the face of the curb .•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 06/~5/2004

J;;£j
~
~S\~1.

f.A.H,o w,S
'Sft),. ~Q-~

Project No.
project Name.:
Computed by ()tVS

Inlets on Sag: Slotted Drain Inlet

Roadway and Discharge Data

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Composite/Dep
0.0167
0.0370
0.016
4.50
1.00

Inlet Interception

Drain
6.27
5.00
1.75

50.00
0.154
0.279
0.920

Inlet Type *Sag* Slotted
width of Spread (ft)
Length of Inlet (ft)
Slotted Drain Opening (in)
Clogging Factor (%)
Depth over Slotted Drain (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

T
L
Wl
CLF
d_slot
d_curb
Qi

Note: These calculations are based on the assumption that the
slotted drain is located W/2 from the face of the curb .•

•



Inlets on Sag
Date: 11/09/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

~
~

~P'V~~

~'(b...~b+ 'r.
Wes.~ £.tI' 0
(S~(}

project No.
Proj ect Name.:
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0360
0.0667
0.016
2.50
1. 00

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar p-1-7/8
1.80
3.00
1. 72
0.100
0.225
0.730



•
FHWA Urban Drainage Desigh Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 06/23/2004

Project No.
Project Name. :
Computed by

Inlets on Sag: Slotted Drain Inlet

Roadway and Discharge Data

@
~P'fJ'

~~.1CD'" ''''
E:'~-r E:..rJJ

l~"'M~

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0360""'
0.0667 "
0.016"
2.50/
1.00/

•
T
L
W1
CLF
d_slot
d_curb
Qi

Inlet Type *Sag* Slotted
width of Spread (ft)
Length of Inlet (ft)
Slotted Drain Opening (in)
Clogging Factor (%)
Depth over Slotted Drain (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Drain I

4 07 "- Tht'- ~ ("", E-O
10:00-' "SLO~O"" N
1.75 ~\
0.50/
0.182 / It

o. 3 07<" '\A'-'- = I.=:>

3.970

Note: These calculations are based on the assumption that the
slotted drain is located W/2 from the face of the curb .

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/23/2004

Project No.
Project Name. : ;.....
Computed by : oNS

~'MP""J -S

'Sm.B7+40

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0060
0.0200
0.0667
0.016
2.50
1.00
4.180

12 . 62 ~ Th\.S... -. \(::) I

Mt.{U1LAtJe.~

0.543
0.37
2.40

INLET
INTERCEPTION

Slotted drain
Parallel Bar p-1-7/8
combination

LT or WGR L E Qi Qb

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

14.74 6.67 0.66 2.767 1.413

3.00 1.72 0.88 1.245 0.168
0.96 4.012 o•168 '<:--1"0 <::.6bZ2.

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/23/2004

Project No.
Proj ect Name.:
Computed by DU3'

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Inlet Interception

INLET
INTERCEPTION

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

LT or WGR L
(ft) (ft)

E

Composite
0.0160
0.0207 •
0.0370
0.016
4. SO-
l.. 00'
1. 990
6.80,

0.968
0.21
3.09

Qi
(cfs)

Qb
(cfs)

Slotted drain
Parallel Bar p-1-7/8
Combination

15.89 10.05
2.00 1.72

0.84
0.97
0.99

1.662
0.318
1.980

0.328
0.01.0
0.01.0~~SCN£.

\001'"
'l\J~

•

,~t ~lo1Te:.O OeAN



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/23/2004

~
'veY

l2AMP'IJ
~~.4ct~~

Project No.
Proj ect Name. :
Computed by DIIJJ'"

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a ~utter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Uniform
0.0160
0.0550
0.0370
0.016
4.50
1.00
5.330
7.23 0::::..... -rbU.,;.: 10'

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

1~: ~~"")Lg:~~
0.93

\'5'

1.566
0.386
O. 386~"Tb ~e> bo

Qb
(cfs)

0.904
0.32 .
4.24

Qi
(cfs)

3.764
1.179
4.944

EL
(ft)

20.36
2.00

LT or WGR
(ft)

Slotted drain
Parallel Bar P-1-7/8
Combination

INLET
INTERCEPTION

•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/09/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

Composite
0.0109
0.0200
0.0208
0.016
2.50
1. 00
0.480
5.35

0.817
0.11
1.66

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 8.41 3.35 0.60 0.288 0.192
Parallel Bar P-1-7/8 3.00 1. 72 0.99 0.190 0.002
Combination 1.00 0.478 0.002

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/24/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0201
0.0200
0.0370
0.016
4.50
1.00
4.860

10.19 .:::. ~::\""

0.845
0.28 
4.01

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

26.04 10.05, 0.58 2.840 2.020
2.00 1.72( 0.70 1.407 0.614

~~ile0.87 4.246 O. 614 ~'fl;)

I'S' OS \",Q tT' E:.0 OtA,J

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/24/2004

Project No.
Project Name.:
Computed by OIJJ

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

@
~f'A'P ~-E

"S-m... ." 4-U

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Iriterception

Composite
0.0162
0.0200
0.0208
0.016
2.50
1.00
2.170
8 • 8 0 ~ "'Q,.LJ. -:. \Co'

0.593
o. 18 L d 6.U.. ~ ~ I

2.80

INLET
INTERCEPTION

LT or WGR
(ft)

L
(ft)

E Qi
(cfs)

Qb
(cfs)

0.52
0.82
0.91

•

Slotted drain
Parallel Bar P-1-7/8
Combination

19.82
3.00

6.-67,
1.72 1

/
Llo'

1.133
0.850
1.983

1. 037
0.187
o.187c- 11:'~1''1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway pavements

Inlets on Grade
Date: 06/24/2004

Project No.
Project Name.:
Computed by Dt-l.:f

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

@
~pw-·

'5~. U.i

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
w Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutt.er Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0040
0.0200
0.0208
0.01.6
2.50
1..00
1..270
9.35

0.566
0.1.9
1..45 .

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1.-7/8
Combination

LT or WGR
( ft)

10.55
3.00

L
(ft)

E

0.84
0.96
0.99

Qi
(cfs)

1.060
0.200
1..261.

Qb
(cfs)

0.210
0.009
O. 009~ COD"~

lfJTEt£.EPn,



•

•

•
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• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Ramp S-E

Refer to the drainage area maps inserted in this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin I Bypass Total
Area Basin Areai Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q Qbvnas. Qtata!
(acres) (ln/hr) (cfs) (cfs) (cfs)

506 CB506 0.37 0.95 4.22 1.47 1.47
511 CB511 0.15 0.95 4.22 0.61 CB512 0.66 1.27
508 CB508 0.15 0.95 4.22 0.59 CB506/511 0.29 0.87
512 CB512 1.21 0.95 4.22 4.86 4.86
614 CB614 1.16 0.95 4.22 4.63 4.63
618 CB618 0.41 0.95 4.22 1.64 CB614 0.35 1.99
624 CB624 0.76 0.95 4.22 3.04 CB618/619 0.50 3.54
629 CB629 1.10 0.80 4.22 3.70 CB624 0.35 4.05

, 628 CB628 0.57 0.81 4.22 1.95 CB629/630 0.21 2.16
630 CB630 0.69 0.86 4.22 2.50 CB683 0.10 2.60
635 CB635 0.72 0.87 4.22 2.64 CB683 0.00 2.64
683 CB683 1.37 0.85 5.15 6.00 CB684 0.10 6.10
684 CB684 1.14 0.85 5.15 5.00 CB680 0.11 5.11

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/20/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

INLET LT or WGR
INTERCEPTION (ft)

Slotted drain 13.43
Parallel Bar P-1-7/8 2~00

Combination

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0077
0.0200
0.0208
0.016
2.50
1..00
1.468
8.73

0.596
0.18
1.92

•



•
FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Sag
Date: 06/04/2004

Project No.
Project Name.:
Computed by

HY-22

/
.~.

./ .-1 (2 I!), .

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

(inch)

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter width (ft)
Gutter Depression

(ft/ft)
(ft/ft)

Composite/Dep
0.0200
0.0208
0.016
2.50
1. 00

Inlet Interception

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
Width of Spread (ft)
Grate Width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
4.72
3.00
1. 72
0.112
0.180
0.870



Inlets on Grade
Date: 04/20/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

(ft/ft)
( ft/ft)
(ft/ft)

S
Sx
Sw
n
W
a
Q
T

Roadway and Discharge Data

Cross Slope
Longitudinal Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter Width (ft)
Gutter Depression (inch)
Discharge (cfs)
Width of Spread (ft)

Gutter Flow

Composite
0.0041.
0.0200
0.0208
0.016
2.50
1. 00

..0..907
t3"~1 •

(~:. ~. \.

•
Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

~~-~

t~ 6\\
~ c?-;t-~~3 ,0

LT or WGR
(ft)

\\J:('\

L
(ft)

3.35
1..72

E Qi Qb
(cfs) \r;t~i (cfs)

" .' . I ~9



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/20/2004

project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Composite
0.0163
0.0570
0.0670
0.016
2.50
1. 00
4.856
6.04

Gutter Flow

Inlet Interception

0.773
0.37
4.53

2.869
1. 690
4.559

Qi Qb
(cfs ) ..(cfs)

._" .... -

E

h
\ \;l
\

*
5

O. 5
.9 .

f r,
,/ .-", i

! " ,r oo
._

1'\.;:2
2!-'Q0

LT or WGR
(ft)

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Slotted drain
Parallel Bar P-1-7/8
Combination

INLET
INTERCEPTION

~ 0"£
Ct; 5\~

.?'':) --\-"00 ,00

•

•



Inlets on Grade
Date: 04/21/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Composite
0.0268
0.0320
0.0670
0.016
2.50
1.00
4.632
7.21

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR
( ft)

20.47
2.00

L . E
( ft),,:;;.."":;)

....-'" '

~: ..;.,.

6-:'70
1. 72

0.752
0.32
4.93

UWV\f SE

C5 f.e I tf
t-f~

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/2~/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Inlet Interception

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

composite
0.0268
0.0200
0.0208
0.0~6

2.50

~I~(l:)

7~

-:\;>?{.

0::::64{ 5, (y l.-{ q
0.~6 ,/
3.3Y,-. :_,
~2. ;~:: "../

/'

E Qi Qb
( c f s ) .~'r (c f s )

t'\'"
2 .99 ~~'
~1.72

~

LT or WGR L
(ft) \"'~ (ft)

1\-\,1<'

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Slotted drain
Parallel Bar p-~-7/8

Combination

INLET
INTERCEPTION

•
fU'Ap SE

Up IP!B

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/21/2004

project No.
proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Composite
0.0201
0.0200
0.0208
0.016
2.50 ~'
., 00 .., ~....... 1, ....)) ..

..~~ '/,

~"\O\\~

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Qi
(cfs)

EL

.2.§"':'"'5T
;7.00

.~

LT or WGR
(ft. ) .,.$\ntt ,'f

Slotted drain
Parallel Bar P-1-7/8
Combination

INLET
INTERCEPTION

•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 08/27/2004

Project No.
Project Name.:
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

~
r2A.~p ~-t:

~'it:o. # 1~+ S5·

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Composite/Dep
0.0200
0.0208
0.016
2.50
1. 00

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
Width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
11.67 ~1'A~r..~I""·

2.00
1. 72
0.251. 10"
O. 319 ~ dll-u..~

2.160



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/27/2004

project No.
project Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

@
t?AMf'S-E.

~~. i2.-4CciO

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0043
0.0200
0.0208
0.016
2.50
1.00
4.050

14 . 26 L- \"'b..lJ-. <: I Co •

0.404
0.29 L dAw..'" <0"
1.99

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L
(ft) (ft)

19.22 13.40
2.00 1.72

E

0.88
0.73
0.97

Qi Qb
(cfs) (cfs)

3.579 0.471
0.346 0.126
3.924 0.126

•



Urban Drainage Desigfi Program,
Drainage of Highway Pavements

•
FHWA

Inlets
Date:

on Grade
08/26/2004

HY-22

~
~

~() ~.E.

'S\h.. 1'i+ ~e

project No ..
proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0041
0.0200
0.0208
0.016
2.50
1.00
2.600

12.18

0.460
0.25
1.75

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 15.21 10.0 0.86 2.228 0.372

Parallel Bar P-1-7/8 2.00 1. 72 0.77 0.286 0.086

Combination 0.97 2.514 0.086

•



Inlets on Grade
Date: 08/26/2004•

FHWA Urban Drainage Desigri
Drainage of Highway

Program,
Pavements

HY-22
~

l2AMP s-!
~~ # rCdt"'1 (

Project No.
Project Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

Composite
0.004~

0.0200
0.0208
0.0~6

2.50
~.OO

2.640
~2.25

0.458
0.25
1.76

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 15.33 0.85 2.253 0.387

Parallel Bar P-1-7/8 2.00 0.76 0.296 0.092

Combination 0.97 2.548 0.092

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/26/2004

Project No.
Proj ect Name.:
Computed by

~
us (00

"S~ (oll+CO

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0040
0.0200
0.0208
0.016
2.50
1.00
6.100

16.85

0.350
0.34
2.15

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION ( ft) (ft) (cfs) (cfs)

Slotted drain 23.10 20.10 0.97 5.945 0.155
Parallel Bar P-1-7/8 2.00 1. 72 0 .. 89 0.138 0.017
Combination 1. 00 6.083 0.017

•



•
·FHWA Urban Drainage Design program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/26/2004

Project No.
proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

~
USbO E.f

'S'W., to 11.\+2

•

Cross Slope
S Longitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning'S Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0020
0.0200
0.0208
0.016
2.50
1. 00
5.110

17.96

0.331
0.36
1. 58

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L
(ft) (ft)

17.63 13.40
2.00 1.72

E

0.92
0.76
0.98

Qi Qb
(cfs) (cfs)

4.718 0.392
0.298 0.094
5.016 0.094

•

2-0 '_ I B \ 4. ""5Loll £0



•

•

•

RAMPE-N



• •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Ramp E-N

•

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Flow Total

Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow
Designation C I Q Qbvnass Qtotal

(acres) (In/hr) (cfs) (efs) (efs)

196 CB196 0.72 0.95 4.22 2.89 2.89
500 CB500 0.34 0.95 4.22 1.36 CB501 0.06 1.42
501 CB501 0.08 0.95 4.22 0.32 CB507 0.33 0.65
502 CB502 1.88 0.95 4.22 7.52 7.52
507 CB507 0.07 0.95 4.22 0.28 CB509 1.17 1.45
509 CB509 0.07 0.95 4.22 0.28 CB502 3.25 3.53
647 CB647 -Sag 0.62 0.95 4.22 2.49 CB648 0.30 2.79
648 CB648 0.79 0.95 4.22 3.17 CB849 0.20 3.37
649 CB649 0.67 0.95 4.22 2.67 2.67

Refer to the drainage area maps inserted in this report for delineation of the drainage areas.



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 06/08/2004

project No.
Proj ect Name.:
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

~
~ E"-N
'S~r I~+Z!:

l.ocA1"EO II\)

A.,.Q:..\(OL S~

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope (ft/ft)
Gutter Cross Slope (ft/ft)
Manning's Coefficient
Gutter width (ft)
Gutter Depression (inch)

Inlet Interception

Uniform
0.0400/
0.0400'
0.01&
2. 5 a.- <:..'tJ ~'O"!"\-\
0.00

•
T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
width of Spread (ft)
Grate Width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8 I
8 . 93 " \'6.U..~u:1- O~ ..
1.72
2.00
0.307 \
0.357,-0' .
2.780;'

•

~oT€.S;

I, BecAUS€. ~ ~ L..oeA\'€.O'~ A..~dH~r

'SL..~~) tjO (:,~1"T'U.. 'St-Opt ol!. OU'~tYt

U-Se:.O.. MA..tt.~ 12..oAO·""~ ~$~ S\'I)~e

O~ D, 0'-1 II



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/22/2004

~
r?A.MP E-"

"STA. tcl,,"l(

Project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

uniform.!.
0. 00761
0.0400 I
0.0370 J

0.016/
4.50// "lAce
1.00j ? I ') ~
-3. 482
~

1
,.. n

, \t'\ 'J

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Qb
(cfs)

0.88?6\

Qi
(cfs)

EL
(ft)

1~. 73
/3.00

Inlet Interception

t\
(/

LT or WGR
(ft)

Slotted drain
Parallel Bar P-1-7/8
Combination

INLET
INTERCEPTION•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/22/2004

~,
~

~,ft(~ E·l
~~."Z-,+'!c

project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning'S Coefficient
W Gutter width (,ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Composite/
0.0090/
0.0200
0.0370/
0.016/
4.50/
1. 00/
2.665U'·
9.27 J

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

INLET
INTERCEPTION

Inlet Interception

0.882\/
0.26 J'
2.58 '

_ 5 0 • 3 \[ V O. 9}"1 \ ...-; 1 . 72 i ,~,':,
1.72 O. 20 lv 1~'211\'1'],,"0.3 6 v",ii"\'

o 89 GO' "'h 2 3 5 9 .l \ A,l O. 06,•.,o,.\ ~ 1\'\ \V'" v' \"" ',
15. 65 ~

7'·00

LT or WGR
(ft)

Slotted drain
Parallel Bar P-1-7/8
Combination

•

• j



Inlets on Grade
Date: 06/05/2004•

FHWA Urban Drainage Design
Drainage of Highway

Program,
Pavements

HY-22

~, E-tJ
~.'5z"''1S

project No.
Proj ect Name. :
Computed by

VA_p e-0 - -S~. $2. ...7~
Du.:r

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning'S Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Uniform
0.0252
0.0560
0.0370
0.016
4.50
1.00
7 .520 ~
7 . 46 -:-- <..otr-o>

Eo Gutter Flow Ratio
d Depth 0 f . Flow ( f t )
V Average Velocity (ft/sec)

Inlet Interception•

•

L
WGR
e
Qi
Qb

J,:nlet Type
Grate Length (ft)
Grate Width (ft)
Inlet Efficiency
Intercepted Flow (cfs)
By-pass Flow (cfs)

Parallel Bar

0.891 l
0.33"- Ot(.:,
5.51

P-1-7/8
l. 72
2.'00
0.568
4.274
3.246 .......-1'l:l c::eSol



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/05/2004

Project No ..
Proj ect Name.:
Computed by D",~

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's coefficient
w Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Uniform/
0.0252/
0.0560/
0.0370/
0.016 ,
4.50/ /
1..00'"/'
3.530/' \
5.93'-O~.

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception•

•

L
WGR
e
Qi
Qb

Inlet Type
Grate Length (ft)
Grate width (ft)
Inlet Efficiency
Intercepted Flow (cfs)
By-pass Flow (cfs)

Parallel Bar

0.966/ (
o . 2 5 -==-- oa:;,..
4.45

P-1-7/8
1. 72
2.00
0.668
2.357 {
1.173-"'> TZ> a ~



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/05/2004

Project No.
Project Name. :
Computed by

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

uniform
0.0252
0.0560
0.0370
0.016
4.50
1.00
1.450
4.67 ... c/I...

Eo Gutter Flow Ratio
d Depth of "Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

1.000
0.18 O~

3.47

•

•

L
WGR
e
Qi
Qb

Inlet Type
Grate Length (ft)
Grate Width (ft)
Inlet Efficiency
Intercepted Flow (cfs)
By-pass Flow (cfs)

Parallel Bar P-1-7/8
1. 72
2.00
0.775
1.124
0.326 ~~peaS$ M.o...,:)

~ o.;<:.f"
0'-'.



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/05/2004

Project No.
Proj ect Name. :
Computed by

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Composite
0.0252
0.0274
0.0370
0.016
4.50
1.. 00
0.650 -r(
3.52 #!:--~.

Gutter Flow

1. 000 ...
0.13 ...- O~
1. 74

Inlet Type
L Grate Length (ft)
WGR Grate Width (ft)
e Inlet Efficiency
Qi Intercepted Flow (cfs)
Qb By-pass Flow (cfs)

Inlet Interception

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Parallel Bar P-1-7/8
1. 72
2.00
0.914
0.594
o. 056 ~

'- 100'Q \.M1"'EUE4:
O~~

•

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/20/2004

Project No.
proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
SX Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
v Average Velocity (ft/sec)

Inlet Interception

Composite /
0.0252
0.0200'"
0.0370'"
0.016/
4.50'"
1.00'"
1.420/
4 . 9 o.c:. 1ll..\J-=- to'

1.000
0.17 4 0"
3.45

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E
(ft) (ft)

15.61 10.05-...., 0.84
2.00 1.72' 1.00

1. 00

Qi Qb
(cfs) (cfs)

1.198 0.222
0.221 0.001
1.419 0.001

•

\e"~ '5l..Otr£O

LE:tJ6tTH~ \(1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 08/20/2004

project No.
Proj ect Name. :
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

•

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0146/
0.0200/
0.0370'
0.016
4.50'"
l.Oo"
2.890 '
8.57. , -rp.\.l..

0.909
0.25 - c{A,.u..
3.19

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR L E Qi Qb
( ft) (ft) (cfs) (cfs)

18.51 13.40 ) 0.90 2.605 0.285
2.00 1. 72 0.98 0.279 0.007

1. 00 2:883 0.07

/ ~ po ~{h.SS

! ~\-Dv.?

~l..OTt" e.0 OfA.(IV

'--- le'/if>20 -

•



•

•

•

RAMPN-E



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

Ramp N-E

Refer to the drainage area maps Inserted In this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q QbvDa•• Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)
619 CB619 0.69 0.95 4.22 2.76 2.76
713 CB713 1.23 0.95 4.22 4.95 4.95
721 CB721 0.59 0.95 4.22 2.37 CB711/713 0.33 2.70
711 CB711 0.50 0.95 4.22 2.00 2.00

1



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

• Project No.
project Name. :
Computed by

Inlets
Date:

on Grade
04/22/2004

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Composite
0.0240
0.0200
0.0208
0.016
2.50
1.00
2.763
8.95

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

• INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

0.585
0.18
3.44

Inlet Interception

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

24.77 10.05 0.61 1.680 1.083
2.00 1. 72 0.67 0.724 0.359

0.87 2.404 0.359

•

"I.Glow.
c< '£"'-.



•
FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets brt Grade
Date: 06/11/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Uniform
0.0150
0.0600
0.0370
0.016
4.50
1. 00
4.950
6.93

0.915
0.31
4.09

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-I-7/8
Combination

LT or WGR L E Qi Qb
(ft) (ft) (cfs) (cfs)

18.56 10.05 0.75 3.734 1.216
2.00 1. 72 0.78 0.951 0.265

0.95 4.685 0.265

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Sag
Date: 06/11/2004

project No.
Project Name. :
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

(inch)

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter width (ft)
Gutter Depression

(ft/ft)
(ft/ft)

Composite/Dep
0.0200
0.0370
0.016
4.50
1.00

Inlet Interception

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
Width of Spread (ft)
Grate width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
12.82

2.00
1.72
0.291
0.416
2.700



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/11/2004

Project No.
project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

~fklt; 8
JIUvC .wI ?-62

Lb ~ \1

~ 4?.-f 1-0

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0060
0.0200
0.0370
0.016
4.50
l. 00
2.000
8.90

0.896
0.25
2.07

•

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

LT or WGR
(ft)

12.21
2.00

L
(ft)

6.70
l. 72

E

0.76
0.87
0.97

Qi Qb
(cfs) (cfs)

1.522 0.478
0.416 0.062
1.938 0.062



•

•

•

RAMPS-W



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

RampS-W

Refer to the drainage area maps Inserted In this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q QbVDass Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)
498 CB498 0.06 0.95 4.22 0.24 0.24
504 CB504 0.75 0.95 4.22 3.02 3.02
503 CB503 0.71 0.95 4.22 2.85 CB504 0.24 3.09
499 CB499 0.11 0.95 4.22 0.43 CB503 0.24 0.67

1



on Grade
06/14/2004•

FHWA Urban Drainage Design
Drainage of Highway

Inlets
Date:

Program,
Pavements

HY-22

f)..tY'<'t '.. ' ~W
'CiJI 4C1 8

5+o~

•

Project No.
Project Name. :
Computed by

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0107
0.0200
0.0208
0.016
2.50
1..00
0.240
4.12

0.919
0.08
1. 39

•

Inlet Type Parallel Bar P-1-7/8
L Grate Length (ft) 1.72
WGR Grate Width (ft) 3.00
e Inlet Efficiency 0.976
Qi Intercepted Flow (cfs) 0.234
Qb By-pass Flow (cfs) 0.006



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/14/2004

project No.
project Name.:
Computed by

e£UY}p~vJ

U6 504

~~ 2.'f+l 0

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Uniform
0.0340
0.0600
0.0370
0.016
4.50
1. 00
3.020
5.38

0.986
0.22
4.75

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)

Slotted drain 19.08 6.70 0.54 1. 634 1.386
Parallel Bar P-1-7/8 2.00 1.72 0.82 1.142 0.244
Combination 0.92 2.776 0.244

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 11/09/2004

project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

@
~~S..v:.

'STO.. 3~-+~

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
SW Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0113
0.0200
0.0667
0.016
2.50
1. 00
3.090
9.56

0.677
0.31
2.92

• Inlet Interception

INLET LT or WGR L E Qi Qb

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

Slotted drain 14.29 3.35 0.38 1.179 1.911

Parallel Bar P-1-7/8 3.00 1. 72 0.88 1.677 0.234

Combination 0.92 2.856 0.234

•



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets On Grade
Date: 06/15/2004

Project No.
Project Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

Roadway and Discharge Data

liL0'f Sw
J-t&, 344- 16)

Ge:,4Qq

INLET
INTERCEPTION

Slotted drain
Parallel Bar P-1-7/8
Combination

Inlet Interception

LT or WGR L E Qi Qb
(ft) ( ft) (cfs) (cfs)

4.68 3.35 0.90 0.546 0.064
3.00 1.72 1. 00 0.064 0.000

1.00 o~ 0.000

Ooy,f'

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

. Gutter Flow

Eo "Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Composite
0.0044
0.0200
0.0670
0.016
2.50
1.00
0.610
4.94

0.939
0.22
1. 56

•
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RAMPW-N



• • •
Loop 202/US60 Traffic Interchange

On-Site Drainage
Runoff Computations

RampW-N

Refer to the drainage area maps inserted in this report for delineation of the drainage areas.

Drainage Catch Contributing Runoff Rainfall Peak Catch Basin Bypass Total
Area Basin Area1 Coefficient Intensity Flow Bypass Flow Flow Flow

Designation C I Q Qbvnass Qtotal

(acres) (In/hr) (cfs) (cfs) (cfs)
826 CB826 0.53 0.95 4.22 2.12 CB824 0.23 2.35
650 CB650 0.26 0.95 4.22 1.04 CB826 0.19 1.23
651 CB651 0.85 0.95 4.22 3.40 CB650 0.10 3.50
821 CB821 0.26 0.95 4.22 1.04 1.04

1



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/16/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

(2u,y;,P W-~

0- V?:: SJ.LP

~:1- \~tOD
~)1t>-,

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average Velocity (ft/sec)

Inlet Interception

Composite
0.0162
0.0450
0.0670
0.016
2.50
1. 00
2.620
5.27

0.854
0.29
3.78

•

Inlet Type Parallel Bar P-1-7/8
L Grate Length (ft) 1. 72
WGR Grate Width ( ft) 3.00
e Inlet Efficiency 0.927
Qi Intercepted Flow (cfs) 2.430
Qb By-pass Flow (cfs) 0.190,



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 06/16/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Grate Inlet

Roadway and Discharge Data

•

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
v Average velocity (ft/sec)

Inlet Interception

Composite
0.0162
0.0600
0.0670
0.016
2.50
1.00
1.230
3.44

0.972
0.22
3.27

•

Inlet Type Parallel Bar P-1-7/8
L Grate Length (ft) 1.72
WGR Grate Width (ft) 2.00
e Inlet Efficiency 0.922
Qi Intercepted Flow (cfs) 1.134
Qb By-pass Flow (cfs) 0.096



•
FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Sag
Date: 06/16/2004

Project No.
Proj ect Name. :
Computed by

Inlets on Sag: Grate Inlet

Roadway and Discharge Data

( inch)

Sx
Sw
n
W
a

Cross Slope
Pavement Cross Slope
Gutter Cross Slope
Manning's Coefficient
Gutter Width (ft)
Gutter Depression

(ft/ft)
(ft/ft)

Composite/Dep
0.0600
0.0670
0.016
2.50
1. 00

Inlet Interception

•

•

T
WGR
L
d_ave
d_curb
Qi

Inlet Type *Sag*
Width of Spread (ft)
Grate Width (ft)
Grate Length (ft)
Depth of Flow (ft)
Depth at Curb (ft)
Intercepted Flow (cfs)

Parallel Bar P-1-7/8
6.18
2.00
1.72
0.346
0.472
3.500



•
FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets oh Grade
Date: 06/16/2004

Project No.
Proj ect Name.:
Computed by

Inlets on Grade: Slotted Drain and Grate Inlet

- Roadway and Discharge Data

T ..V\."....r' t .~-) W
\e....tJ--w "'," ,-/'-'

(.\3 821 .
0D "'-:J'j

.5~ 3~-r~·,· .. ~.

Cross Slope
S Longitudinal Slope (ft/ft)
Sx Pavement Cross Slope (ft/ft)
Sw Gutter Cross Slope (ft/ft)
n Manning's Coefficient
W Gutter Width (ft)
a Gutter Depression (inch)
Q Discharge (cfs)
T Width of Spread (ft)

Gutter Flow

Eo Gutter Flow Ratio
d Depth of Flow (ft)
V Average velocity (ft/sec)

Composite
0.0124
0.0200
0.0670
0.016
2.50
~.oo

1.040
5.00

0.937
0.22
2.62

• Inlet Interception

INLET LT or WGR L E Qi Qb
INTERCEPTION ( ft) (ft) (cfs) (cfs)

Slotted drain 8.01 3.35 0.62 0.648 0.392
Parallel Bar P-1-7/8 2.00 1. 72 1. 00 0.391 0.001
combination 1. 00 1.039 0.001

•
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LOOP 202/US 60.
OFF.SITE CATCH BASIN COMPUTATIONS

ADOT RATIONAL METHOD
10 & 25·YEAR STORMS 1. Runoff Coefficients are area-weighted when more Ihan

one land use Is present.
2. The minimum lime of concentratIon Is 10 minutes per ADOT.
3. Calculated discharges rounded 10 0.1 cts for design.
4. Inlel depths are calculated using ADOT design criteria.

Single
Variable Description ~

Cw Weir Coefficient 3.00
P Perimeter. 8.27

Perfiiieier Debris-Factor--' --0:7r;'-
Co Orifice Coefficient 0.67
A Area of Grate (C-15.80) 4.09

Area Debris Factor 050

Double
Value

11.54

8.177

•
Computed by: DNJ

Checked by: _
._,-,pp'r(),,~~ by: _

Design USBvl ass.Flow ·'Total
Drainaae Area .Area Avg. Tc I Q. '.' Inlet Qc Inl,et '.' 1··,FloW Depth at Inlet (ft) Depth

Station to Station ..... (a~)' C lhr)" finn1tl :(cf$) No. StaUon 'Type DO~J)h~ ,,'(9f$r No•. Qt(M$) Weir" Orifice Deslgo Control

useD
Sia 877+00 10 Sia 888+85 1.130 0.70 0.167 5.15 4.1 119 885+35 C-15.80 0 NA 4.1 0.36 0.14 0.36 Weir

Sta 884+70 to Sta 891+40 0.420 0.70 0.167 5.15 1.5 121 885+35 C-15.80 0 NA 1.5 0.19 0.02 0.19 Weir
Sia 1024+36 10 Sia 1035+80.5 1.140 0.70 0.167 5.15 4.1 480 1025+07.5 C-15.80 0 NA 4.1 0.37 0.14 0.37 Weir
Sta 1024+3210 Sia 1034+46 0.089 0.70 0.167 5.15 0.3 441 1025+00 C-15.80 0 NA 0.3 0.07 0.00 0.07 Weir
Replaca EXisllna Catch Basin NA NA NA NA NA 453 1049+50 C-15.80 0 NA NA NA NA NA NA
Replace Exlstlna Catch Basin NA NA NA NA NA 461 1055+26.4 Co15.80 0 NA NA. NA NA NA NA

L202
Sta 22+50 10 Sta 1430+50 2.110 0.90 0.167 4.22 8.0 823 1430+50 C-15.80 D 0 NA 8.0 0.46 0.13 0.46 Weir

Sia 1430+50 10 Sia 1433+93.8 1.070 0.82 0.167 4.22 3.7 825 1433+93.8 C-15.80 0 NA 3.7 0.34 0.11 0.34 Weir
Sla 1433+93.8 to Sia 1436+70 1.000 0.83 0.167 4.22 3.5 827 1436+70 C-15.80 0 NA 3.5 0.33 0.10 0.33 Weir

Sia 1436+70 10 Sla 1440+25 1.430 0.84 0.167 4.22 5.1 829 1440+25 C-15.80 0 NA 5.1 0.42 0.21 0.42 Weir
Sia 1440+2510 Sia 1445+83.07 1.910 0.80 0.167 4.22 6.4 804 1445+83.0 C-15.80 0 0 NA 6.4 0.40 0.09 0.40 Weir
Sia 1453+00 10 Sla 1457+72.44 0.810 0.70 0.167 4.22 2.4 724 1457+72.4~ C-15.81 0 NA 2.4 0.25 0.05 0.25 Weir
Sta 1457+72.4410 Sia 1467+55 2.160 0.70 0.167 4.22 6.4 730 1461+70:7 C-15.81 0 0 NA 6.4 0.39 0.08 0.39 Weir

RampW-S
Sia 19+8010 Sia 26+60 0.750 0.70 0.167 4.22 2.2 675 20+85.17 Co15.80 0 NA 2.2 0.24 0.04 0.24 Weir
Sta 18+30 10 Sia 25+30 0.740 0.70 0.167 4.22 2.2 671 20+85.17 C-15.80 0 NA 2.2 0.24 0.04 0.24 Weir

Sia 13+35.7 10 Sia 19+80 1.200 0.70 0.167 4.22 3.5 672 18+20 C-15.80 0 NA 3.5 0.33 0.10 0.33 Weir
Sia 26+60 10 Sta 42+25 1.350 0.70 0.167 4.22 4.0 621 36+16 C-15.80 0 NA 4.0 0.36 0.13 0.36 Weir
Sta 31+40 10 Sia 40+90 0.440 0.70 0.167 4.22 1.3 642 36+12.55 C-15.81 0 NA 1.3 0.17 0.01 0.17 Weir
Sia 75+10 to Sia 79+15 0.560 0.70 0.167 4.22 1.7 716 79+19.01 C-15.80 0 NA 1.7 0.20 0.02 0.20 Weir
Sla 79+1510 Sla 82+00 0.210 0.70 0.167 4.22 0.6 720 81+84.03 C-15.80 0 NA 0.6 0.10 0.00 0.10 Weir

RampE·N
Sta 33+94.7210 Sta 65+92.01 4.490 0.83 0.167 4.22 15.7 197 65+92.01 C-15.80 D 0 NA 15.7 0.72 0.52 0.72 Weir

RampN-E
Sta 63+10 to Sia 69+65 0.910 0.70 0.167 4.22 2.7 712 40+66 C-15.81 0 NA 2.7 0.28 0.06 0.28 Weir

RampS-E
Sta 60+10 to Sia 63+70 0.270 0.70 0.167 4.22 0.8 617 63+49.55 C-15.80 0 NA 0.8 0.12 0.01 0.12 Weir



• 'Deslon " USBYI ass Flow Total
Drainage Area Area Ayg. . Tc I Q "', inlet ,", .Qc Inlet Fiow DeE that Inlet (ft) Depth

Station to Station "(acj C (I),) ,1101111"\ lcfs) ,No. Station Type DoUble ,lcls) I" No. Ql(cfs) Weir Orifice Design Control

RampS·W
Sla 21+00 10 Sla 34+15 0.920 0.70 0.167 4.22 2.7 497 34+15 C-15.60 0 NA 2.7 0.28 0.06 0.28 Weir

RampW·N
19+251025+81.02 0.180 0.70 0.167 4.22 0.5 908 25+81.02 C-15.80 0 NA 0.5 0.09 0.00 0.09 Weir

Power Road Ramp 0
Sia 11+00 10 Sia 22+10 0.660 0.70 0.167 4.22 1.9 113 871+70 C-15.80 0 NA 1.9 0.22 0.03 0.22 Weir

Ellsworth Rd RamD A
Sla 16+25.94 10 Sla 22+30 0.760 0.70 0.167 4.22 2.3 631 16+25.94 C-15.60 0 NA 2.3 0.25 0.04 0.25 Weir

Ellsworth Road Ramp B
SIB. 14+74.55 - Basin SoW NA NA NA NA NA 267 14+74.55 C-15.60 0 NA NA NA NA NA
Sla 21+46.49 10 Sla 28+50 0.630 0.70 0.167 4.22 1.9 602 21+46.49 C-15.60 0 NA 1.9 0.22 0.03 0.22 Weir

Sla 28+50 10 Sla 29+10 0.270 0.70 0.167 4.22 0.6 604 28+50 C-15.60 0 NA 0.8 0.12 0.01 0.12 Weir
Sla 26+60 10 Sla 33+80 0.900 0.70 0.167 4.22 2.7 605 28+60 e-15.80 0 NA 2.7 0.27 0.06 0.27 Weir
SIB 33+60 10 Sla 38+40 1.070 0.70 0.167 4.22 3.2 613 33+80 C-15.60 0 NA 3.2 0.31 0.08 0.31 Weir
Sla 38+40 10 Sla 45+60 1.720 0.70 0.167 4.22 5.1 616 36+40 C-15.60 0 NA 5.1 0.42 0.21 0.42 Weir

Crismon Road Ramo A
Sla 16+0610 Sla 23+65 0.900 0.70 0.167 4.22 2.7 41 23+65 C-15.60 0 NA 2.7 0.27 0.06 0.27 Weir



•

•

•

RIPRAP CALCULATIONS



• • •
Determination of dso for Riprap Splash Pads (Detail 01) and Storm Drain Outlets (Detail OJ)

Equation: d 50 =(O.02lTW)(Q/D 0) 4/3

where: TW:
Q:

tailwater depth above the invert of the pipe, feet
Pipe discharge in cfs for design storm or
or 25 year, whichever is greater
Maximum inside pipe wide, feet.

Tadwater elevations at the outlets are assumed to be 0.2 times the pipe diameter.

Outlet Pipe Discharge Tailwater Riprap Size Recommended
Pipe Diameter Depth1 dso dso Size

Designation (Do) (Q) (TW)
(feet) (cfs) (feet) (feet) (inches) (inches)

504 2 3.6 0.4 0.11 1.32 6
908 2 4.2 0.4 0.13 1.59 6
607 2 6.5 0.4 0.24 2.89 6
647 2 3.0 0.4 0.09 1.05 6
648 2 7.5 0.4 0.29 3.49 6
508 2 3.3 0.4 0.10 1.16 6
512 2 5.9 0.4 0.21 2.55 6
649 2 3.3 0.4 0.10 1.16 6
905 2.5 37.9 0.4 1.87 22.48 9
830 2 9.4 0.4 0.39 4.70 6
498 2 0.3 0.4 0.00 0.05 6
722 2 7.8 0.4 0.31 3.70 6
723 2 8.0 0.4 0.32 3.82 6
725 2 7.3 0.4 0.28 3.35 6
729 2 5.4 0.4 0.19 2.25 6
727 2 6.6 0.4 0.25 2.95 6
731 2 13.9 0.4 0.66 7.94 9
713 2 6.0 0.4 0.22 2.61 6
606 2 19.0 0.4 1.00 12.04 9
414 2 24.3 0.4 1.40 16.76 18
500 2 1.7 0.4 0.04 0.47 6
501 2 0.4 0.4 0.01 0.07 6
502 2 9.2 0.4 0.38 4.59 6
507 2 0.3 0.4 0.00 0.06 6
509 2 0.3 0.4 0.00 0.06 6
482 2 2.4 0.4 0.07 0.78 6
458 2 2.4 0.4 0.07 0.78 6
614 2 5.2 0.4 0.18 2.12 6

1



• • •
Outlet Pipes Discharges Based on the 25-year Storm Event

Intensity IS based on the 25-year storm event.

Pipe Area C-Coefficient Intensity" Q
Designation

(acres) (inches/hour) (cfs)
504 0.74 0.95 5.15 3.6
908 0.85 0.95 5.15 4.2
607 1.33 0.95 5.15 6.5
647 0.62 0.95 5.15 3.0
648 1.53 0.95 5.15 7.5
508 0.67 0.95 5.15 3.3
512 1.21 0.95 5.15 5.9
649 0.67 0.95 5.15 3.3
905 8.45 0.87 5.15 37.9
830 2.09 0.87 5.15 9.4
498 0.06 0.95 5.15 0.3
722 1.6 0.95 5.15 7.8
723 1.64 0.95 5.15 8.0
725 1.7 0.83 5.15 7.3
729 1.1 0.95 5.15 5.4
727 1.35 0.95 5.15 6.6
731 3.41 0.79 5.15 13.9
713 1.23 0.95 5.15 6.0
606 4.72 0.78 5.15 19.0
414 NA NA NA 24.3
500 0.34 0.95 5.15 1.7
501 0.08 0.95 5.15 0.4
502 1.88 0.95 5.15 9.2
507 0.07 0.95 5.15 0.3
509 0.07 0.95 5.15 0.3
482 0.5 0.95 5.15 2.4
458 0.5 0.95 5.15 2.4
614 1.16 0.95 5.15 5.7

<!
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CALCULATIONS
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• Worksheet for S-E Channel # 1

Flow Element:

Friction Method:

Solve For:

Triangular Channel

Manning Formula

Normal Depth

Roughness Coefficient: 0.024

Channel Slope: 0.00430 ftlft

Left Side Slope: 3.00 ftlft (H:V)

Right Side Slope: 3.00 ftlft (H:V)

Discharge: 11.20 ft"/s

Normal Depth: 1.17 ft

Flow Area: 4.09 ft·

Wetted Perimeter: 7.39 ft

Top Width: 7.01 ft

Critical Depth: 0.97 ft

Critical Slope: 0.01145 ftIft

Velocity: 2.74 ftls

• Velocity Head: 0.12 ft

Specific Energy: 1.28 ft

Froude Number: 0.63

Flow Type: Subcritical

Downstream Depth: 0.00 ft

Length: 0.00 ft

Number Of Steps: 0

Upstream Depth: 0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 ftls

Upstream Velocity: 0.00 ftls

Normal Depth: 1.17 ft

Critical Depth: 0.97 ft

Channel Slope: 0.00430 ftlft

Critical Slope: 0.01145 ftlft

•



• Worksheet for S-E Channel #2

Flow Element: Trapezoidal Channel

Friction Method: Manning Formula

Solve For: Normal Depth

Roughness Coefficient: 0.020

Channel Slope: 0.00430 ftlft

Left Side Slope: 3.10 ftlft (H:V)

Right Side Slope: 3.10 ftlft (H:V)

Bottom Width: 2.00 ft

Discharge: 17.30 fl'/s

Normal Depth: 0.99 ft

Flow Area: 5.03 ft2

Wetted Perimeter: 8.46 ft

Top Width: 8.14 ft

Critical Depth: 0.87 ft

Critical Slope: 0.00745 ftlft

• Velocity: 3.44 ftls

Velocity Head: 0.18 ft

Specific Energy: 1.18 ft

Froude Number: 0.77

Flow Type: Subcritical

Downstream Depth: 0.00 ft

Length: 0.00 ft

Number Of Steps: a

Upstream Depth: 0.00 ft

Profile Description: N/A

Headloss: 0.00 ft

Downstream Velocity: 0.00 ftls

Upstream Velocity: 0.00 ftls

Normal Depth: 0.99 ft

Critical Depth: 0.87 ft

Channel Slope: 0.00430 ftlft

•



•

•

•

Worksheet for S-E Channel #2
Critical Slope: 0.00745 ftIft



• Worksheet for 5-E Channel *3

•

•

Flow Element:

Friction Method:

Solve For:

Roughness Coefficient:

Channel Slope:

Left Side Slope:

Right Side Slope:

Bottom Width:

Discharge:

Normal Depth:

Flow Area:

Wetted Perimeter:

Top Width:

Critical Depth:

Critical Slope:

Velocity:

Velocity Head:

Specific Energy:

Froude Number:

Flow Type:

Downstream Depth:

Length:

Number Of Steps:

Upstream Depth:

Profile Description:

Headloss:

Downstream Velocity:

Upstream Velocity:

Normal Depth:

Critical Depth:

Channel Slope:

Trapezoidal Channel

Manning Formula

Normal Depth

0.024

0.00430

3.00

3.00

4.00

20.00

0.95

6.55

10.03

9.72

0.76

0.01061

3.05

0.15

1.10

0.66

Subcritieal

0.00

0.00

o

0.00

N/A

0.00

0.00

0.00

0.95

0.76

0.00430

ftIft

ftIft (H:V)

ftIft (H:V)

ft

ft"/s

ft

ft2

ft

ft

ft

ftIft

ftIs

ft

ft

ft

ft

ft

ft

ftIs

ftIs

ft

ft

ftIft



•

•

•

Worksheet for S-E Channel *3

Critical Slope: 0.01061 ftllt

1/



AZTEC ENGINEERING
3747 East Grove Street
Phoenix, AZ 85040-3982
Phone (602)454-0402
Fax (602) 454-0403

Project: . US~/L2..q","2.---.lT_{=---- Project No: A..eO\ lo?-
Computed by: D~:r Date: OE(:.. 13. .1004-
Checked By: Date:
Sheet Name Sheet: Of:

QAMP E-~ O~ltJb.6ae. DI~1-I- c..u] DI1Z.~ -~Ot-J-De:Pe.Es.sE.O ~p~

o e-S~tJ '"SW~ F' e.f!QU E..tJC-) == 10 J'12S

_OF_............

+
'"o

. - . ..,... - . -. .
. _ .tt).. • _ • _ • _ •

-----:::=::::::::= ::::::::=::::::::~=::---- ----4-------------------F-~- ..---'--.--
~~~~------------------~---------LL----- i :in ~ l j .: 90'" s -:

~~.__.-_._+--_.- _.~_.__.~~....,......~::::...:.:F.....:~.£riH;'....~•.•••;".:.L.::1•.~~:::.~~=:"'... _.:'::::;~''i ...~.. .,
C¥t (1ISliO_ I -- t:::::: __

D~~IL

DI~l-t Z :.

•



• Worksheet for E-N Channel #1

Flow Element:

Friction Method:

Solve For:

Triangular Channel

Manning Formula

Normal Depth

Roughness Coefficient:

Channel Slope:

Left Side Slope:

Right Side Slope:

Discharge:

0.024

0.00600

3.00

3.00

8.40

fl/ft

fl/ft (H:V)

fl/ft (H:V)

ft'/s

ft2

Wetted Perimeter: ft

Top Width: 5.91 ft

Critical Depth: 0.87 ft

Critical Slope: 0.01190 fl/ft

Velocity: 2.89/ fl/s

• Velocity Head: 0.13 ft

Specific Energy: 1.11 ft

Froude Number. 0.73 /

Flow Type: Subcritical

Downstream Depth: 0.00

Length: 0.00

Number Of Steps: 0

Upstream Depth: 0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 fl/s

Upstream Velocity: 0.00 fl/s

Normal Depth: 0.98 ft

Critical Depth: 0.87 ft

Channel Slope: 0.00600 fl/ft

Critical Slope: 0.01190 fl/ft

•



• Worksheet for E-N Channel #2

Flow Element:

Friction Method:

Solve For:

Triangular Channel

Manning Formula

Normal Depth

Roughness Coefficient:

Channel Slope:

Left Side Slope:

Right Side Slope:

Discharge:

0.024

0.00600

3.00

3.00

9.70

filft

filft (H:V)

filft (H:V)

ft'/s

3.24 ft'

Wetted Perimeter. 6.57 ft

Top Width: 6.24 ft

Critical Depth: 0.92 ft

Critical Slope: 0.01168 filft

Velocity: 2.99/ fils

• Velocity Head: 0.14 ft

Specific Energy: 1.18 ft

Froude Number: 0.73

Flow Type: Subcritical~

0.00

0.00

0

Upstream Depth: 0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 fils

Upstream Velocity: 0.00 fils

Normal Depth: 1.04 ft

Critical Depth: 0.92 ft

Channel Slope: 0.00600 filft

Critical Slope: 0.01168 filft

•
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3/£

• Worksheet for North Ramp E-N #1

Triangular Channel

Manning Formula

Normal Depth

0.024

0.00300 ftIft

3.00 ftIft (H:V)

3.00 ftIft (H:V)

6.13 ft'/s

1.00 ft

2.98 ft·

6.30 ft

5.98 ft

0.76 ft

0.01241 ftIft

2.06 ftIs

0.07 ft

1.06 ft

0.51

Subcritical

Normal Depth:

Flow Area:

Wetted Perimeter:

Top Width:

Critical Depth:

Critical Slope:

Velocity:

Velocity Head:

Specific Energy:

Froude Number:

Flow Type:

Roughness Coefficient:

Channel Slope:

Left Side Slope:

Right Side Slope:

Discharge:

Flow Element:

Friction Method:

Solve For:

•
Downstream Depth:

Length:

Number Of Steps:

0.00

0.00

o

';iri~r~J[~Rmll~ltl~~¥t~±~~I~i1~~~
ft

ft

ft

ftIs

ftIs

ft

ft

ftIft

ftIft

~ Ol~~ WI.'-l2.L.4,v

~6.tJ"" F&.4u..
~~ld °rOcrt SE..
A pr,,~ ~~ LIS<..

1 ~~ t/~

0.00

N/A

0.00

0.00

0.00

1.00

0.76

0.00300

0.01241

Upstream Depth:

Profile Description:

Profile Headloss:

Downstream Velocity:

Upstream Velocity:

Normal Depth:

Critical Depth:

Channel Slope:

Critical Slope:

•



• Worksheet for North Ramp E·N #2

Flow Element:

Friction Method:

Solve For:

Triangular Channel

Manning Formula

Normal Depth

Roughness Coefficient: 0.024

Channel Slope: 0.00390 ftIft

Left Side Slope: 3.00 ftIft (H:V)

Right Side Slope: 3.00 ftIft (H:V)

Discharge: 8.80 ft'/s

Normal Depth: 1.09 ft

Flow Area: 3.54 ft·

Welled Perimeter: 6.87 ft

Top Width: 6.52 ft

Critical Depth: 0.88 ft

Critical Slope: 0.01183 ftIft

Velocity: 2.48 ftIs

• Velocity Head: 0.10 ft

Specific Energy: 1.18 ft

Froude Number: 0.59

Flow Type: Subcritical

r""O ~ ~~ii~:~~;~~_r4.~!~Jf~~1~1~~~
Downstream Depth: 0.00 ft

Length: 0.00 ft

Number Of Steps: 0

•

Downstream Velocity:

Upstream Velocity:

Normal Depth:

Critical Depth:

Channel Slope:

Critical Slope:

0.00

N/A

0.00

0.00

0.00

1.09~

0.88

0.00390

0.01183

t)\~\-I. ~ l"-L

tM '" ~ oA) t'. K.4~'

(\.~ 4,,:,'"
~~ C>!Au:) NC '\

B!. /:t;. P;2.0BtftM)

ft

ft

ftIs

ftIs

ft

ft

ftIft

ftIft
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• Worksheet for US60 WB Ditch #1

Flow Element:

Friction Method:

Solve For:

Triangular Channel

Manning Formula

Normal Depth

Roughness Coefficient: 0.024

Channel Slope: 0.00400 ftlft

Left Side Slope: 3.00 ftlft (H:V)

Right Side Slope: 3.00 ftlft (HV)

Discharge: 2.45 ft'/s

Normal Depth: 0.67 ft

Flow Area: 1.34 ft·

Wetted Perimeter: 4.23 ft

Top Width: 4.02 ft

Critical Depth: 0.53 ft

Critical Slope: 0.01403 ftlft

Velocity: 1.82 ftls

• Velocity Head: 0.05 ft

Specific Energy: 0.72 ft

Froude Number: 0.56

Flow Type: Subcritical

~~~~E;,~f~~~~~~_I~Ri~l~Atsi}t~it~M~~~
Downstream Depth: 0.00 ft

Length: 0.00 ft

Number Of Steps: 0

•

~.

Upstream Depth: 0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 ftls

Upstream Velocity: 0.00 ftls

Normal Depth: 0.67 ft

Critical Depth: 0.53 ft

Channel Slope: 0.00400 ftlft

Critical Slope: 0.01403 ftlft



• Worksheet for US60 WB Ditch #2

Flow Element: Triangular Channel

Friction Method: Manning Formula

Solve For: Normal Depth

Roughness Coefficient: 0.024

Channel Slope: 0.00690 ft/ft

Left Side Slope: 3.00 ft/ft (H:V)

Right Side Slope: 3.00 ft/ft (H:V)

Discharge: 4.89 ft'/s

Normal Depth: 0.78 ft

Flow Area: 1.84 ft2

Wetted Perimeter: 4.95 ft

Top Width: 4.70 ft

Critical Depth: 0.70 ft

Critical Slope: 0.01279 ft/ft

Velocity: 2.66 ft/s

• Velocity Head: 0.11 ft

Specific Energy: 0.89 ft

Froude Number: 0.75

Flow Type: Subcritical

j3~~~~~~1!~:!~~~!~~ti~'·'·--·~·~~1iiiI~~f~~~~t~~~X~:~J@:~~~g~~i~~
Downstream Depth: 0.00 ft

Length: 0.00 ft

Number Of Steps: 0

•

Upstream Depth: 0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 ft/s

Upstream Velocity: 0.00 ft/s

Normal Depth: 0.78 ft

Critical Depth: 0.70 ft

Channel Slope: 0.00690 ft/ft

Critical Slope: 0.01279 ft/ft
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• Worksheet for Ramp S-E Ditch #4

Flow Element:

Friction Method:

Solve For:

Triangular Channel

Manning Formula

Normal Depth

Roughness Coefficient: 0.024

Channel Slope: 0.02000 ftlft

Left Side Slope: 3.00 ftlft (H:V)

Right Side Slope: 3.00 ftlft (H:V)

Discharge: 4.63 ft'/s

Normal Depth: 0.63 ft

Flow Area: 1.18 ft·

Wetted Perimeter. 3.97 ft

Top Width: 3.77 ft

Critical Depth: 0.68 ft

Critical Slope: 0.01288 ftlft

Velocity: 3.91 ftls

• Velocity Head: 0.24 ft

Specific Energy: 0.87 ft

Froude Number: 1.23

Flow Type: Supercritical

Downstream Depth: 0.00

Length: 0.00

Number Of Steps: 0

Upstream Depth: 0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 ftls

Upstream Velocity: 0.00 ftls

Normal Depth: 0.63 ft

Critical Depth: 0.68 ft

Channel Slope: 0.02000 ftlft

Critical Slope: 0.01288 ftlft

•



• Worksheet for Ramp S-E Ditch #5

Flow Element:

Friction Method:

Solve For:

Triangular Channel

Manning Formula

Normal Depth

•

Roughness Coefficient:

Channel Slope:

Left Side Slope:

Right Side Slope:

Discharge:

Wetted Perimeter:

Top Width:

Critical Depth:

Critical Slope:

Velocity:

Velocity Head:

Specific Energy:

Froude Number:

Flow Type:

0.024

0.03540 flIft

3.00 flIft (H:V)

3.00 flIft (H:V)

4.63 ft'/s

0.56 ft

0.96 ft·

3.57 ft

3.39 ft

0.68 ft

0.01289 flIft

4.84 flIs

0.36 ft

0.93 ft

1.61

Supercritical

•

~Yi'~~~@lt·~]~i~~1~J\~;~:~~~~:~·i~~~-~;~:~~~~~{!~~~~~~11:i~~~i1~ft&~~~~:;f;~~!~~~,~\tt~~1
Downstream Depth: 0.00 ft

Length: 0.00 ft

Number Of Steps: 0

0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 flIs

Upstream Velocity: 0.00 flIs

Normal Depth: 0.56 ft

Critical Depth: 0.68 ft

Channel Slope: 0.03540 flIft

Critical Slope: 0.01289 flIft
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Scenario: Base

Pipe Report

Upsb-eam Downstrean lJpstream pstream InlE ~pstreart pstream Calculat. ~ystem Total Length Ponstruetec SectionMannin9l Full
Node Node Inlet Rational Inlet System CA Intensi~Isystem (ft) Slope Size n !capacity

Area Coefficient CA (acres) (inlhr) Row (ftIft) (cfs)
(acres) (acres) (cfs)

CB104 Tie-in 9 1.24 0.86 1.07 1.07 5.15 5.54 37.47 0.004003 18 inch 0.012 7.20

Tie-in 9 Ex Manhol N1A N1A N/A 1.07 5.13 5.51 121.92 0.015584 18 inch 0.012 14.21

Ex Manho 01 N/A N/A N/A 13.82 4.34 60.50 1351.72 0.007051 42 inct 0.012 91.52

Tie-in 15 ExMH 2-1 N1A N1A NlA 3.03 4.93 15.04 122.91 0.016109 24inct 0.012 31.10

Ex MH 2-1 Ex Manhol N/A NlA N/A 5.52 4.52 25.14 1250.63 0.002992 42inct 0.012 59.62

. CB116 Tie-in 13 0.77 0.95 0.73 0.73 5.15 3.80 42.27 0.004731 24 inct 0.012 16.86

Tie-in 13 Tee 9 N1A N/A N/A 0.73 5.12 3.78 142.61 0.005259 24inct 0.012 17.n

CB114 Tee 9 0.44 0.95 0.42 0.42 5.15 2.17 27.97 0.003575 24 inct 0.012 14.65

Tee 9 Tee 8 N/A NlA N/A 1.15 5.04 5.84 129.80 0.004777 24inct 0.012 16.94

CB112 Tee 8 0.34 0.95 0.32 0.32 5.15 1.68 30.49 0.004592 24 inch 0.012 16.61

Tee 8 Tee 7 N1A N/A NlA 1.47 4.97 7.38 120.98 0.003554 24 inct1 0.012 14.61

CB111 Tee 7 0.33 0.95 0.31 0.31 5.15 1.63 37.42 0.004009 24 inct1 0.012 15.52

Tee 7 Tee 6 N/A NlA N/A 1.79 4.91 8.83 124.71 0.005613 24 inct 0.012 18.36

CB14 Tee 6 0.36 0.95 0.34 0.34 5.15 1.78 42.33 0.007796 24 inch 0.012 21.64

Tee 6 Tie-in12 N/A NlA NlA 2.13 4.85 10.40 71.31 0.003366 24 inch 0.012 14.22

Tie-ln12 MH101 N1A NlA NlA 2.13 4.81 10.32 36.49 0.003563 24 inch 0.012 14.63

MH101 Tie-in 11 NlA N/A NlA 2.49 4.79 12.03 16.68 0.004796 24inct 0.012 16.97

Tie-in 11 ExMH2-2 N/A NlA NlA 2.49 4.79 12.01 170.44 0.012556 24 inct 0.012 27.46

Ex'MH2-~ ExMH 2-1 N/A NlA NlA 2.49 4.73 11.881438.25 0.003902 36inct 0.012 45.13

CB13 MH101 0.38 0.95 0.36 0.36 6.73 2.45 47.00 0.004681 24 inct 0.012 16.n

CB160 Tee 11 1.33 0.89 1.18 1.18 5.15 6.14 9.82 .0.073320 24 inct: 0.012 -66.36

Tee 11 MH158 N/A N1A N/A 5.32 4.51 24.19 116.72 0.006768 30inct 0.012 36.55

CB7 MH158 0.97 0.88 0.85 0.85 5.15 4.43 84.20 0.111876 24inct 0.012 81.97

CB166 Tie-in 14 1.15 0.88 1.01 1.01 5.15 5.25 75.34 0.003318 24 incl1 0.012 14.12

Tie-in 14 Tee 10 N/A N/A N/A 1.01 5.10 5.21 1205.62 0.003648 24 inct1 0.012 14.80

CB164 Tee 10 1.25 0.87 1.09 1.09 5.15 5.65 45.33 0.005515 24 inctl 0.012 18.20

Tee 10 MH162 N/A N/A N/A 2.10 4.98 10.54 1413.70 0.005487 24 inct: 0.012 18.15

CBS CB11 0.85 0.82 0.70 0.70 5.15 3.62 40.50 0.003210 24 inch 0.012 13.88

CB9 CB11 1.10 0.88 0.97 0.97 5.15 5.03 98.90 0.003033 24 inch 0.012 13.50

CB11 MH162 0.44 0.85 0.37 2.04 4.99 10.25 52.00 0.000000 30 inch 0.012 0.00

MH162 MH163 N/A N/A NlA 4.14 4.80 20.02 250.30 0.002996 30 inct 0.012 24.32

MH163 Tee 11 NlA NlA NlA 4.14 4.64 19.35 199.28 0.001957 30inct 0.012 19.66

MH158 MH155 NlA NlA NlA 6.18 4.45 27.68 1226.10 0.000000 30inct 0.012 0.00

MH155 CB 156 NlA NlA NlA 6.18 4.35 27.10 7.50 0.002667 30inct 0.012 22.95

CB 156 Ex Manhol 1.23 0.86 1.06 7.23 4.35 31.73 28.00 0.003214 30 inct 0.012 25.19

CB12 MH906 0.25 0.95 0.24 0.24 5.15 1.23 50.80 0.037402 24inct 0.012 47.39

MH906 Tee 12 N1A NlA NlA 0.24 5.13 1.23 120.50 0.004979 24inct 0.012 17.29

CB113 Tee 12 0.58 0.95 0.55 0.55 5.15 2.86 70.90 0.066573 24 inct 0.012 63.23

Tee 12 Tee 13 N/A N/A NlA 0.79 5.03 4.00 70.20 0.004986 24 inctl 0.012 17.30

CB108 Tee 13 1.39 0.90 1.25 1.25 6.73 8.49 8.70 0.070115 24 inctl 0.012 64.89

Tee 13 MH907 NlA NlA NlA 2.04 4.99 10.26 94.00 0.005000 24 inctl 0.012 17.33

CB110 MH907 1.19 0.83 0.99 0.99 5.15 5.13 84.80 0.118632 24 inch 0.012 84.41

MH907 Tie-in 15 N/A N/A NlA 3.03 4.95 15.10 49.00 0.005714 24 inch 0.012 18.52

Tie-in 1 ExMH 1-8 N/A N/A NlA 2.26 5.10 11.63 147.97 0.027506 24 inch 0.012 40.64

ExMH 1...! ExMH 1-7 N/A NlA N/A 37.53 4.29 162.29 107.64 0.005667 66inct 0.012 273.85

Ex MH 1-S Tee 1 NlA NlA N/A 33.98 4.34 148.61 1302.83 0.005515 60 ina 0.012 209.51

CB168 Tee 1 1.52 0.85 1.29 1.29 5.15 6.71 27.10 0.004797 24inct 0.012 16.97

Tee 1 ExMH 1-8 N/A N/A N/A 35.27 4.30 152.79 57.15 0.005599 60 inct 0.012 211.11

Ex MH 1-1 MH 167 N/A N/A N/A 37.53 4.28 161.76 52.99 0.002642 66 inct: 0.012 186.98

CB121 CB119 0.42 0.70 0.29 0.29 5.15 1.53 31.70 0.037539 18 inctl 0.012 22.05

CB119 CB118 1.13 0.70 0.79 1.08 5.14 5.62 7.50 0.005333 24 inctl 0.012 17.90
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Scenario: Base

Pipe Report

Upstream Downstrean ~pstrealT ~pstream Inle ~pstreart pstream Calculat4 fSystem Total Length ponstructec SectionManning~ Full
Node Node Inlet Rational Inlet SystemCA Intensi~Isystem (tt) Slope Size n ~pacity

Area Coefficient CA (acres) (inlhr) Flow (ftIft) (cfs)
(aaes) (acres) (cfs)

CB118 Tie-in 1 1.32 0.89 1.17 2.26 5.13 11.70 68.10 0.004993 24ind1 0.012 17.32

CB103 MH 167 0.97 0.88 0.85 0.85 5.15 4.43 99.95 0.107054 24inet 0.012 80.18

MH167 02 NlA N/A N/A 38.38 4.27 165.07 1315.29 0.002632 66inet 0.012 186.64

CB120 Tie-in 2 1.83 0.87 1.59 1.59 5.15 8.26 45.40 0.004405 24inet 0.012 16.27

Tie-in 2 ExMH 1-9 N/A N/A N/A 1.59 5.13 8.23 144.92 0.026842 24inet 0.012 40.15

Tee 2 ExMH 1-9 NlA N/A N/A 32.38 4.34 141.71 25.00 0.023200 60inet 0.012 429.73

CB170 Tee 2 1.78 0.85 1.51 1.51 5.15 7.85 31.00 0.005161 24 inet 0.012 17.61

CB174 Ex MH 1-1 2.24 0.86 1.93 1.93 5.15 10.00 41.30 0.004843 24 inet 0.012 17.05

CB124 MH125 0.80 0.88 0.70 0.70 5.15 3.65 1200.80 0.003287 24 inet 0.012 14.05

MH125 CB126 N/A N1A N/A 0.70 5.01 3.56 6.90 0.004348 24 inet: 0.012 16.16

CB126 Tie-in 4 0.80 0.87 0.70 1.40 5.01 7.07 52.30 0.003250 24 iocl" 0.012 13.97

Tie-in 4 Ex MH 1-1 NlA N/A N/A 1.40 4.98 7.02 146.54 0.004777 24 inet: 0.012 16.94

CB178 Ex MH 1-1 1.90 0.85 1.61 1.61 5.15 8.38 31.50 0.012698 24 inet 0.012 27.62

Ex MH 1-1 Tee 3 N/A N/A N/A 27.58 4.55 126.38 ~28.64 0.005366 54 inet: 0.012 156.04

Tee 3 ExMH 1-1 NlA N1A NlA 28.94 4.44 129.67 90.04 0.006331 54ind1 0.012 169.49

CB184 MH183 0.57 0.85 0.48 0.48 5.15 2.52 21.00 0.004762 24 inet: 0.012 16.91

CB18 MH193 0.71 0.78 0.55 0.55 5.15 2.87 7.50 0.009333 24 inet 0.012 23.68

MH193 MH191 N1A N1A N/A 0.55 5.15 2.87 1230.00 0.015826 24inet 0.012 30.83

CB17 MH191 0.50 0.77 0.39 0.39 5.15 2.00 7.50 0.018667 24 inet 0.012 33.48

MH191 MH189 N1A N/A N/A 0.94 5.05 4.78 167.40 0.002688 30 inet 0.012 23.04

MH189 CB188 N/A N/A N/A 0.94 4.93 4.67 7.50 0.002667 30 inet 0.012 22.95

CB188 MH 187(M 0.43 0.86 0.37 1.31 4.91 6.48 26.70 0.007116 30 inet 0.012 37.48

CB146 Tie-in 7 1.53 0.85 1.30 1.30 5.15 6.75 38.71 0.003617 24 inet 0.012 14.74

Tie-in 7 ExMH 1-1 N/A N/A N/A 1.30 5.13 6.72 132.24 0.008091 24 jnet: 0.012 22.04

CB194 ExMH 1-1 1.00 0.86 0.86 0.86 5.15 4.46 27.90 0.005376 24 inet: 0.012 17.97

Ex MH 1-1 ExMH 1-1 N/A N1A N/A 13.54 4.95 67.59 1255.36 0.014646 36 ina 0.012 87.44

CB20 CB144 1.90 0.81 1.54 1.54 5.15 7.99 78.70 0.082465 24 inet 0.012 70.37

CB144 Tie-in 6 0.85 0.87 0.74 2.28 5.14 11.80 38.70 0.005168 24 inet: 0.012 17.62

Tie-in 6 ExMH 1-1 N1A N1A N/A 2.28 5.12 11.76 132.63 0.015683 24 inet: 0.012 30.69

CB192 ExMH 1-1 0.92 0.87 0.80 1.86 5.13 9.64 27.30 0.010256 24 ind1 0.012 24.82

Ex MH 1-1 ExMH 1-1 N1A N1A N/A 17.69 4.90 87.39 b57.82 0.005042 42 inct 0.012 77.39

Upstrm FII ExMH 1-1 10.02 0.85 8.49 8.49 5.15 44.09 66.60 0.026126 36inet 0.012 116.79

ExMH MH150 N1A N1A N/A 1.84 5.11 9.48 149.10 0.134943 24 jnet 0.012 90.02

MH150 Tie-in 8 N1A N1A N/A 1.84 5.09 9.44 51.00 0.002157 24 inet 0.012 11.38

Tie-in 8 Ex MH 1-1 N/A N/A N/A 1.84 5.06 9.38 132.Q3 0.005681 24 inet 0.012 18.47

Ex MH 1-1 Wye1 N/A N/A N/A 10.33 5.00 52.05 24.99 0.046819 36inet 0.012 156.34

Wye1 ExMH 1-1 N1A N/A N/A 11.38 4.99 57.30 1230.45 0.017140 36 inet 0.012 94.59

CB195 Wye1 1.22 0.86 1.05 1.05 5.15 5.45 38.40 0.005208 24 inet: 0.012 17.69

Ex MH 1-1 Tee 5 N/A N/A N/A 17.69 4.83 86.08 1236.40 0.007953 42 inet: 0.012 97.19

Tee 5 MH 187(M N/A N/A N/A 19.03 4.77 91.57 172.01 0.007965 42jnc:l1 0.012 97.27

CB190 Tee 5 1.49 0.90 1.34 1.34 5.15 6.96 3.10 -0.241935 24 ina 0.012 -120.54

MH 187(~ Tee 4 N/A N/A N/A 20.34 4.74 97.07 106.67 0.003750 54inc:l1 0.012 130.45

Tee 4 MH 183 N1A N1A N/A 20.79 4.70 98.58 118.33 0.001690 54ind1 0.012 87.58

CB180 Tee 4 0.53 0.85 0.45 0.45 5.15 2.34 21.80 0.025229 24ind 0.012 38.93

CB128 CB130 1.40 0.89 1.25 1.25 5.15 6.47 51.60 0.008333 24 inel 0.012 22.37

CB130 MH132 0.84 0.82 0.69 1.93 5.13 10.00 7.50 0.001333 24 inel 0.012 8.95

MH132 MH136 N/A N1A N/A 1.93 5.12 9.99 186.80 0.003051 24 inel 0.012 13.54

CB134 MH136 0.76 0.91 0.69 0.69 5.15 3.59 7.50 0.006667 24 jnel 0.012 20.01

MH136 MH138 N1A N/A N/A 2.63 5.02 13.29 187.50 0.002987 24ind 0.012 13.39

MH138 CB140 N/A N/A N/A 2.63 4.92 13.02 7.50 0.004000 24 jnet 0.012 15.50

CB140 Tie-in 5 0.74 0.90 0.67 3.29 4.92 16.31 67.90 0.004860 24 jnet 0.012 17.08

Title: SRT Phase II. Power to Sossaman
r:\. ..\power to sossaman proposed 07-07-04.stm Aztec Engineering
12/04/04 10:07:54 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: PB
StonnCAD v5.5 [5.5006]

Page 2 of6



•

•

•

Scenario: Base

Pipe Report

Upstream )ownstrean ~pstrean1 pstream Inle ~pstreart pstream CalculatE tSystem Total Length :;Onstruclec Section Manning~ Full
Node Node Inlet Rational Inlet SystemCA Intensi~ Isystem (ft) Slope Size n Papacity

Area Coefficient CA (acres) (inlhr) Flow (ftIft) (cfs)
(acres) (acres) (cfs)

Tie-in 5 MH 183 N/A NlA N/A 3.29 4.89 16.22 156.52 0.012586 24 inch 0.012 27.49
CB19 MH199 1.28 0.83 1.06 1.06 5.15 5.52 79.70 0.105646 24 inch 0.012 79.65
MH199 CB192 NlA NlA N1A 1.06 5.14 5.50 6.50 0.010769 24 inct 0.012 25.43
CB'104 ExMH 0.97 0.88 0.85 0.85 5.15 4.43 41.30 0.164165 24 inel' 0.012 99.29
CB105 ExMH 1.19 0.83 0.99 0.99 5.15 5.13 163.23 0.042027 24 inel' 0.012 50.24
MH183 MH182 NlA N/A N/A 24.56 4.66 115.26 282.46 0.004355 54 ind1 0.012 140.57
MH182 ExMH 1-1 NlA N/A N/A 24.56 4.58 113.42 119.91 0.003586 54 ind1 0.012 127.57
MH181 MH182 NlA N/A N1A 0.00 0.00 0.00 38.50 0.004935 54 indi 0.012 149.65
Ex MH 1-1 MH172 N/A NlA N1A 30.87 4.42 137.68 164.22 0.002862 60 indi 0.012 150.93
MH172 Tee 2 NlA N/A NlA 30.87 4.38 136.16 1231.17 0.005494 60indi 0.012 209.12
MH171 MH172 NlA N/A N/A 0.00 0.00 0.00 50.20 0.004980 54inct1 0.012 150.33

CB122 Tie-in 3 1.59 0.86 1.37 1.37 5.15 7.10 50.90 0.003340 24 indi 0.012 14.16

Tie-in 3 Tee 3 NlA N/A N/A 1.37 5.12 7.06 134.04 0.016040 24 indi 0.012 31.04
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Scenario: Base

Pipe Report

/UpstreamDownstrean ~pstreamI:>ownstreanIJpstreanpownstreanlHydrauliclHydraulic
Invert Invert Ground Ground Cover Cover Grade Grade

Elevation Elevation !Elevation Elevation (tt) (tt) Uneln UneOut
(ft) (ft) (ft) (ft) (tt) (tt)

1.347.25 1.347.10 1,352.27 1.352.35 3.52 3.75 ~.348.23 1.348.01

1.346.85 1.344.95 1,352.35 1.352.08 4.00 5.63 1,347.76 1.347.43

1.344.95 1.342.47 1,352.08 1.351.33 3.63 5.36 1,347.39 1.345.97

1,347.68 1.345.70 1,353.20 1.352.60 3.52 4.90 ~.349.08 1.347.66

1.345.70 1.344.95 1,352.60 1,352.08 3.40 3.63 1.347.58 1.347.48

1.352.70 1.352.50 1.357.17 1,357.71 2.47 3.21 ~.353.38 1.353.15

1.352.50 1.351.75 1,357.71 1,357.03 3.21 3.28 1.353.18 1.352.60

1.351.85 1.351.75 1,356.43 1,357.03 2.58 3.28 1.352.61 ~.352.60

1.351.75 1.351.13 1,357.03 1,356.40 3.28 3.27 1,352.60 ~.352.14

1.351.27 1.351.13 1.355.72 1,356.40 2.45 3.27 1,352.14 1.352.14

1.351.13 1.350.70 1,356.40 1.355.74 3.27 3.04 ~,352.14 ~.351.76

1.350.85 1.350.70 1,354.79 1.355.74 1.94 3.04 ",351.76 11,351.76

1.350.70 1,350.00 1,355.74 1,355.14 3.04 3.14 ~,351.76 11.351.27

1,350.33 1,350.00 1,354.14 1,355.14 1.81 3.14 ~,351.26 11,351.27

1,350.00 1,349.76 1,355.14 1.354.n 3.14 3.01 1,351.27 1,351.00

1,349.76 1,349.63 1,354.n 1,354.72 3.01 3.09 11,351.00 1,350.88

1,349.63 1,349.55 1,354.72 1,354.85 3.09 3.30 11,350.88 1,350.84

1,349.55 1,347.41 1,354.85 1,354.82 3.30 5.41 11,350.80 1,348.34

1,347.41 1.345.70 1,354.82 1,352.60 4.41 3.90 11.348.50 1,347.60

1,349.85 1,349.63 1,353.83 1,354.72 1.98 3.09 1,350.88 1.350.88

1.346.67 1.347.39 1,352.46 1.352.71 3.79 3.32 1,350.20 11.350.19

1,347.14 1.346.35 1,352.71 1,352.10 3.07 3.25 1,350.12 11,349.78

1,356.71 1,347.29 1,361.78 1,352.10 3.07 2.81 1,357.45 11,350.20

1.352.50 1.352.25 1,357.08 1,357.87 2.58 3.62 1,353.34 1,353.07

1,352.25 1,351.50 1,357.87 1,356.64 3.62 3.14 1,353.07 11,352.66

1,351.75 1,351.50 1,355.19 1,356.64 1.44 3.14 1,352.59 1,352.66

1,351.50 1,349.23 1,356.64 1.354.60 3.14 3.37 ~,352.66 1,351.13

1,348.87 1.348.74 1,353.72 1,353.63 2.85 2.89 ~,351.38 1,351.37

1,349.04 1,348.74 1,353.83 1,353.63 2.79 2.89 11,351.42 1,351.38

1,348.64 1.348.64 1,353.63 1,354.60 2.49 3.46 11,351.35 1,351.32

1,348.38 1.347.63 1,354.60 1,353.53 3.72 3.40 1.351.09 1,350.58

1,347.53 1.347.14 1,353.53 1,352.71 3.50 3.07 1.350.56 ~,350.18

1.346.69 1,346.69 1,352.10 1,353.60 2.91 4.41 ~.349.72 ~.348.71

1,345.91 1,345.89 1,353.60 1,351.31 5.19 2.92 ~.348.32 11,348.30

1,345.79 1.345.70 1,351.31 1,352.08 3.02 3.88 1,348.20 1,348.06

1,351.28 1.349.38 1,356.10 1,353.50 2.82 2.12 11.351.66 11,349.80

1.349.38 1.348.78 1,353.50 1,353.00 2.12 2.22 1,349.76 1,349.69

1.353.50 1,348.78 1,358.40 1,353.00 2.90 2.22 ~,354.09 1,349.71

1,348.78 1.348.43 1,353.00 1,353.00 2.22 2.57 11.349.67 1.349.69

1,349.04 1.348.43 1.352.49 1,353.00 1.45 2.57 11,350.08 1.349.74

1.348.43 1.347.96 1,353.00 1,352.30 2.57 2.34 1.349.61 1.349.59

1,358.12 1.348.06 1,363.07 1,352.30 2.95 2.24 1.358.92 1.349.59

1.347.96 1.347.68 1,352.30 1,353.20 2.34 3.52 h.349.36 1.349.14

: 1,354.23 1.350.16 1,359.00 1,359.12 2.n 6.96 h.355.45 1.354.84

1.350.16 1.349.55 1.359.12 1,358.60 3.46 3.55 h.354.84 11.354.78

1.352.15 1.350.48 1,360.71 1,369.50 3.56 14.02 1.355.64 1.354.91

1,352.36 1.352.23 1.358.61 1,369.50 4.25 15.27 ~.354.93 1.354.91

1.350.48 1,350.16 1.369.50 1,359.12 14.02 3.96 1,354.91 .354.84

1.349.55 1.349.41 1,358.60 1,358.01 3.55 3.10 11,354.78 1,354.69

1,356.40 1,355.21 1,379.00 1,358.20 21.10 1.49 1.356.86 1,356.05

1.354.71 1,354.67 1,358.20 1,358.61 1.49 1.94 1.356.04 1,356.04
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Scenario: Base

Pipe Report

upstream I:>ownstrean lJpstream pownstrean ~pstrean bownstrean ~ydrauli( ~ydraulic
Invert Invert Ground Ground Cover Cover Grade Grade

Elevation Elevation !Elevation Elevation (ft) (ft) Line In Line Out
(ft) (ft) (ft) (ft) (ft) (ft)

1.354.57 1.354.23 1.358.61 1.359.00 2.04 2.77 1,355.80 ~.355.43

1.360.00 1.349.30 1,383.97 1.358.01 21.97 6.71 ~.360.74 1.354.66

1.349.41 1.348.58 1.358.01 1.363.34 3.10 9.26 ~,354.65 ~,354.08

1.356.24 1.356.04 1.360.04 1.361.20 1.80 3.16 ~.357.26 ~.357.05

1.356.04 1.35J.15 1,361.20 1.360.71 3.16 6.56 1.357.06 ~.355.64

1.352.73 1,352.15 1.360.80 1.360.71 3.07 3.56 ~,356.14 ~.355.64

1.354.89 1.354.73 1.359.94 1,360.80 3.05 4.07 ~.357.07 1.357.04

1.356.50 1.356.30 1.361.56 1.362.70 3.06 4.40 ~,358.19 ~.358.15

1.361.00 1.360.34 1,364.72 1,364.20 1.72 1.86 1.361.70 ~,361.25

1.360.34 1.360.31 1.364.20 1,363.99 1.86 1.68 1,361.25 ~,361.25

1.360.21 1.360.04 1,363.99 1,365.26 1.78 3.22 11.361.22 1,360.98

1.360.04 1.359.34 1.365.26 1.369.40 3.22 8.06 ~.360.98 ~.360.65

1.359.00 1.358.60 1.363.84 1,369.40 2.84 8.80 ~,360.65 ~,360.65

1,357.34 1.355.04 1.369.40 1.363.44 7.56 3.90 ~.360.65 ~,358.49

1.355.04 1.354.47 1,363.44 1.362.70 3.90 3.73 11.358.39 ~.358.15

1.360.90 1.360.80 1.365.56 1.366.00 2.66 3.20 ~.362.16 ~.362.16

1.365.16 1.365.09 1.369.91 1.370.10 2.75 3.01 .365.75 .365.60

1.365.00 1.361.36 1.370.10 1.367.10 3.10 3.74 ~,365.59 ~.362.84

1.361.50 1.361.36 1,366.85 1.367.10 3.35 3.74 ~.362.84 ~,362.84

1.360.86 1.360.41 1,367.10 1.366.40 3.74 3.49 ~,362.84 ~,362.82

1.360.31 1.360.29 1.366.40 1.366.20 3.59 3.41 1,362.82 1.362.82

1.360.19 1.360.00 1,366.20 1.367.00 3.51 4.50 ~.362.82 ~.362.82

1.369.10 1.368.96 1,373.33 1.374.00 2.23 3.04 11.370.61 ~.370.59

1.368.96 1.367.89 1,374.00 1,372.00 3.04 2.11 11,370.59 1,370.51

1.368.04 1.367.89 1,373.09 1.372.00 3.05 2.11 11.370.52 11.370.51

1.367.89 1,364.15 1,372.00 1,372.93 1.11 5.78 11.370.51 11,367.53

1.373.02 1.366.53 1,377.94 1,370.43 2.92 1.90 11.374.03 11,367.77

1.3~.43 1,366.23 1.370.43 1.371.33 2.00 3.10 11.367.71 11.367.71

1,366.23 1.364.15 1,371.33 1,372.93 3.10 6.78 11,367.71 11.367.53

1.365.43 1.365.15 1,370.14 1.372.93 2.71 5.78 11,367.57 ~,367.53

1.364.15 1.362.85 1.372.93 1.368.91 5.28 2.56 ~.367.53 11,365.76

1.374.75 1.373.01 1.379.83 1.378.47 2.08 2.46 ~,376.91 ~.375.36

1,394.24 1.374.12 1,402.00 1.377.40 5.76 1.28~.395.34 ~,375.59

1.373.87 1.373.76 1,377.40 1.378.76 1.53 3.00 ~,375.59 ~.375.52

1,373.76 1.373.01 1,378.76 1.378.47 3.00 3.46 11,375.52 ~,375.36

1.373.01 1.371.84 1,378.47 1.378.00 2.46 3.16 ~.375.36 ~,374.29

1,371.84 1.367.89 1,378.00 1,372.00 3.16 1.11 11,374.29 11,370.51

1.372.54 1.372.34 1,377.65 1.378.00 3.11 3.66 1.374.30 11.374.29

1.362.85 1.360.97 1.368.91 1,367.99 2.56 3.52 11.365.74 1,363.94

1.360.97 1,359.60 1.367.99 1,367.00 3.52 3.90 1,363.94 11,362.82

1.360.97 1.361.72 1,367.45 1.367.99 4.48 4.27 1,363.94 11.363.94

1.359.60 1.359.20 1,367.00 1.366.20 2.90 2.50 11,362.82 11.362.71

1.359.20 1,359.00 1.366.20 1.366.00 2.50 2.50 1,362.67 11.362.16

1.361.00 1.360.45 1.365.91 1.366.20 2.91 3.75 11,363.21 11.363.21

1.363.54 1.363.11 1,367.79 1.366.86 2.25 1.75 1.364.44 11,364.40

1.363.01 1.363.00 1,366.86 1,367.10 1.85 2.10 h,364.37 11,364.34

1.363.00 1.362.43 1.367.10 1,366.20 2.10 1.77 ~,364.34 11,364.03

1,362.57 1,362.52 1,365.99 1,366.20 1.42 1.68 h.364.03 11.364.03

1,362.43 1.361.87 1,366.20 1,365.60 1.77 1.73 11.364.03 ~.363.37

1,361.87 1.361.84 1,365.60 1,365.39 1.73 1.55 1,363.37 1,363.35

1,361.74 1,361.41 1,365.39 1,367.00 1.65 3.59 1.363.30 ,362.87
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Scenario: Base

Pipe Report

upstream :>ownstrean wpstream :>ownstrean ~pstream )ownstrean Hydraulic Hydraulic

Invert Invert Ground Ground Cover Cover Grade Grade

Elevation Elevation ~Ievation Elevation (tt) (tt) Line In Line Out

(tt) (tt) (tt) (tt) (tt) (tt)

1,361.41 1,359.44 1,367.00 1,366.00 3.59 4.56 1,362.86 ,362.16

1,374.12 1,365.70 1,377.85 1,370.40 1.73 2.70 ~,374.95 1,367.62

1,365.60 1,365.53 1,370.40 1,370.14 2.80 2.61 1,367.60 1,367.59

1,401.02 1,394.24 1,405.97 1,402.00 2.95 5.76 1,401.76 1,395.48

1,401.10 1,394.24 1,405.65 1,402.00 2.55 5.76 1,401.90 1,395.47

1,359.00 1,357.77 1,366.00 1,368.00 2.50 5.73 1,362.16 1,361.13

1,357.77 1,357.34 1,368.00 1,369.40 5.73 7.56 ,361.07 1,360.65

1,357.96 1,357.77 1,364.60 1,368.00 2.14 5.73 1,361.08 1,361.08

1,354.47 1,354.00 1,362.70 1,361.87 3.23 2.87 ~,358.15 1,357.41

1,354.00 1,352.73 1,361.87 1,360.80 2.87 3.07 1,357.34 1,356.24

1,354.25 1,354.00 1,361.10 1,361.87 2.35 3.37 1,357.34 1,357.34

1,358.61 1,358.44 1,362.21 1,363.00 1.60 2.56 1,359.61 1,359.39

1,358.44 1,356.29 1,363.00 1,363.44 2.56 5.15 1,359.38 1,359.38
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Scenario: Base

Node Report

Label Area Inlet Inlet lExtema Isystem Time Extemal Upstream TimE System System ~tem I6.dditiona I6.dditiona Known
(acres C' CA CA CA of Time of ~'Concentratio f\owTiml Intensii) tionaI Flow lcarryove Aow

(acres (acres) (acres) Concentratio Concentratio (min) (min) (in/hr) Flow (cfs) (cfs) (cfs)
(min) (min) (cfs)

01 13.82 15.85 4.29 59.74

Ex Manho 13.82 15.27 4.34 60.50

Tie-in 9 1.07 10.14 5.13 5.51

CB104 1.24 0.86 1.07 0.00 1.07 10.00 0.00 0.00 10.00 5.15 5.54 0.00 0.00 0.00

Ex MH 2·1 5.52 14.03 4.52 25.14

Tie-in 15 3.03 11.42 4.93 15.04

Ex MH 2·~ 2.49 12.67 4.73 11.88

MH101 2.49 12.29 4.79 12.03

Tie-in12 2.13 12.17 4.81 10.32

Tee 6 2.13 11.93 4.85 10.40

Tee 7 1.79 11.57 4.91 8.83

Tee 8 1.47 11.13 4.97 7.38

Tee 9 1.15 10.69 5.04 5.84

Tie-in 13 0.73 10.16 5.12 3.78

CB116 0.77 0.95 0.73 0.00 0.73 10.00 0.00 0.00 10.00 5.15 3.80 0.00 0.00 0.00

CB114 0.44 0.95 0.42 0.00 0.42 10.00 0.00 0.00 10.00 5.15 2.17 0.00 0.00 0.00

CB112 0.34 0.95 0.32 0.00 0.32 10.00 0.00 0.00 10.00 5.15 1.68 0.00 0.00 0.00

CB111 0.33 0.95 0.31 0.00 0.31 10.00 0.00 0.00 10.00 5.15 1.63 0.00 0.00 0.00

CB14 0.36 0.95 0.34 0.00 0.34 10.00 0.00 0.00 10.00 5.15 1.78 0.00 0.00 0.00

Tie-in 11 2.49 12.33 4.79 12.01

CB13 0.38 0.95 0.36 0.00 0.36 0.00 0.00 0.00 0.00 6.73 2.45 0.00 0.00 0.00

CB 156 1.23 0.86 1.06 0.00 7.23 0.00 0.00 15.20 15.20 4.35 31.73 0.00 0.00 0.00

MH155 6.18 15.18 4.35 27.10

MH158 6.18 14.51 4.45 27.68

Tee 11 5.32 14.11 4.51 24.19

CB160 1.33 0.89 1.18 0.00 1.18 10.00 0.00 0.00 10.00 5.15 6.14 0.00 0.00 0.00

CB7 0.97 0.88 0.85 0.00 0.85 10.00 0.00 0.00 10.00 5.15 4.43 0.00 0.00 0.00

MH163 4.14 13.27 4.64 19.35

MH162 4.14 12.25 4.80 20.02

Tee 10 2.10 11.10 4.98 10.54

Tie-in 14 1.01 10.30 5.10 5.21

CB166 1.15 0.88 1.01 0.00 1.01 10.00 0.00 0.00 10.00 5.15 5.25 0.00 0.00 0.00

CB164 1.25 0.87 1.09 0.00 1.09 10.00 0.00 0.00 10.00 5.15 5.65 0.00 0.00 0.00

CB11 0.44 0.85 0.37 0.00 2.04 10.00 0.00 11.03 11.03 4.99 10.25 0.00 0.00 0.00

CB8 0.85 0.82 0.70 0.00 0.70 10.00 0.00 0.00 10.00 5.15 3.62 0.00 0.00 0.00

CB9 1.10 0.88 0.97 0.00 0.97 10.00 0.00 0.00 10.00 5.15 5.03 0.00 0.00 0.00

MH907 3.03 11.30 4.95 15.10

Tee 13 2.04 11.02 4.99 10.26

Tee 12 0.79 10.76 5.03 4.00

MH906 0.24 10.13 5.13 1.23

CB12 0.25 0.95 0.24 0.00 0.24 10.00 0.00 0.00 10.00 5.15 1.23 0.00 0.00 0.00

CB113 0.58 0.95 0.55 0.00 0.55 10.00 0.00 0.00 10.00 5.15 2.86 0.00 0.00 0.00

CB108 1.39 0.90 1.25 0.00 1.25 0.00 0.00 0.00 0.00 6.73 8.49 0.00 0.00 0.00

CB110 1.19 0.83 0.99 0.00 0.99 10.00 0.00 0.00 10.00 5.15 5.13 0.00 0.00 0.00

02 38.38 16.68 4.21 162.90

Ex MH 1·i 37.53 15.99 4.28 161.76

ExMH 1~ 37.53 15.84 4.29 162.29

Tie-in 1 2.26 10.29 5.10 11.63

Tee 1 35.27 15.76 4.30 152.79

Ex MH 1·~ 33.98 15.33 4.34 148.61

CB168 1.52 0.85 1.29 0.00 1.29 10.00 0.00 0.00 10.00 5.15 6.71 0.00 0.00 0.00
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Scenario: Base

Node Report

Label Area Inlet Inlet IExtema System Time Extemal Upstream Timl System System ~stem ~dditiona~ditiona Known
(acres C CA CA CA of Time of ~ Concentratio FlowTimt Intensit) tionaI Flow lcarryove Flow

(acres (acres) (acres) Poncentratio boncentratio (min) (min) (in/hr) Flow (cfs) (cfs) (cfs)
(min) (min) (cfs)

CB118 1.32 0.89 1.17 0.00 2.26 10.00 0.00 10.10 10.10 5.13 11.70 0.00 0.00 0.00

CB119 1.13 0.70 0.79 0.00 1.08 10.00 0.00 10.07 10.07 5.14 5.62 0.00 0.00 0.00

CB121 0.42 0.70 0.29 0.00 0.29 10.00 0.00 0.00 ·10.00 5.15 1.53 0.00 0.00 0.00

MH167 38.38 16.09 4.27 165.07

CB103 0.97 0.88 0.85 0.00 0.85 10.00 0.00 0.00 10.00 5.15 4.43 0.00 0.00 0.00

Tie-in 2 1.59 10.15 5.13 8.23

CB120 1.83 0.87 1.59 0.00 1.59 10.00 0.00 0.00 10.00 5.15 8.26 0.00 0.00 0.00

Tee 2 32.38 15.30 4.34 141.71

CB170 1.78 0.85 1.51 0.00 1.51 10.00 0.00 0.00 10.00 5.15 7.85 0.00 0.00 0.00

MH172 30.87 14.96 4.38 136.16

Ex MH 1-1 30.87 14.65 4.42 137.68

CB174 2.24 0.86 1.93 0.00 1.93 10.00 0.00 0.00 10.00 5.15 10.00 0.00 0.00 0.00

Tee 3 28.94 14.52 4.44 129.67

Ex MH 1-1 27.58 13.87 4.55 126.38

Tie-in 4 1.40 11.11 4.98 7.02

CB126 0.80 0.87 0.70 0.00 1.40 10.00 0.00 10.92 10.92 5.01 7.07 0.00 0.00 0.00

MH125 0.70 10.89 5.01 3.56

CB124 0.80 0.88 0.70 0.00 0.70 10.00 0.00 0.00 10.00 5.15 3.65 0.00 0.00 0.00

CB178 1.90 0.85 1.61 0.00 1.61 10.00 0.00 0.00 10.00 5.15 8.38 0.00 0.00 0.00

MH182 24.56 13.65 4.58 113.42

MH 183 24.56 13.17 4.66 115.26

CB184 0.57 0.85 0.48 0.00 0.48 10.00 0.00 0.00 10.00 5.15 2.52 0.00 0.00 0.00

Tee 4 20.79 12.85 4.70 98.58

MH 187(t. 20.34 12.66 4.74 97.07

CB188 0.43 0.86 0.37 0.00 1.31 10.00 0.00 11.53 11.53 4.91 6.48 0.00 0.00 0.00

MH189 0.94 11.40 4.93 4.67

MH191 0.94 10.65 5.05 4.78

MH193 0.55 10.02 5.15 2.87

CB18 0.71 0.78 0.55 0.00 0.55 10.00 0.00 0.00 10.00 5.15 2.87 0.00 0.00 0.00

CB17 0.50 0.77 0.39 0.00 0.39 10.00 0.00 0.00 10.00 5.15 2.00 0.00 0.00 0.00

TeeS 19.03 12.41 4.77 91.57

Ex MH 1-1 17.69 12.06 4.83 86.08

Ex MH 1-1 17.69 11.59 4.90 87.39

Ex MH 1-1 13.54 11.28 4.95 67.59

Tie-in 7 1.30 10.14 5.13 6.72

CB146 1.53 0.85 1.30 0.00 1.30 10.00 0.00 0.00 10.00 5.15 6.75 0.00 0.00 0.00

CB194 1.00 0.86 0.86 0.00 0.86 10.00 0.00 0.00 10.00 5.15 4.46 0.00 0.00 0.00

Tie-in 6 2.28 10.20 5.12 11.76

CB144 0.85 0.87 0.74 0.00 2.28 10.00 0.00 10.09 10.09 5.14 11.80 0.00 0.00 0.00

CB20 1.90 0.81 1.54 0.00 1.54 10.00 0.00 0.00 10.00 5.15 7.99 0.00 0.00 0.00

CB192 0.92 0.87 0.80 0.00 1.86 10.00 0.00 10.11 10.11 5.13 9.64 0.00 0.00 0.00

Wye1 11.38 11.00 4.99 57.30

Ex MH 1-1 10.33 10.98 5.00 52.05

Upstrm Fie 10.02 0.85 8.49 0.00 8.49 10.00 0.00 0.00 10.00 5.15 44.09 0.00 0.00 0.00

Tie-in 8 1.84 10.61 5.06 9.38

MH150 1.84 10.40 5.09 9.44

CB195 1.22 0.86 1.05 0.00 1.05 10.00 0.00 0.00 10.00 5.15 5.45 0.00 0.00 0.00

CB190 1.49 0.90 1.34 0.00 1.34 10.00 0.00 0.00 10.00 5.15 6.96 0.00 0.00 0.00

CB180 0.53 0.85 0.45 0.00 0.45 10.00 0.00 0.00 10.00 5.15 2.34 0.00 0.00 0.00

Tie-in 5 3.29 . 11.69 4.89 16.22

CB140 0.74 0.90 0.67 0.00 3.29 10.00 0.00 11.50 11.50 4.92 16.31 0.00 0.00 0.00
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Scenario: Base

Node Report

Label Area Inlet Inlet Extema System Time Extemal IUpstream TimE System System System A.dditiona !A.dditiona Known
(acres C CA CA CA of Time of ~f Concentratio low TimE Intensi~ Rational Flow p.rryove Flow

(acres (acres) (acresl ~ncentratio ~neentratio (min) (min) (inJhr) Flow (cfs) (cfs) (cfs)
(min) (min) (cfs)

MH138 2.63 11.48 4.92 13.02
MH136 2.63 10.84 5.02 13.29
MH132 1.93 10.18 5.12 9.99
CB130 0.84 0.82 0.69 0.00 1.93 10.00 0.00 10.14 10.14 5.13 10.00 ·0.00 0.00 0.00
CB128 1.40 0.89 1.25 0.00 1.25 10.00 0.00 0.00 10.00 5.15 6.47 0.00 0.00 0.00
CB134 0.76 0.91 0.69 0.00 0.69 10.00 0.00 0.00 10.00 5.15 3.59 0.00 0.00 0.00
MH199 1.06 10.09 5.14 5.50

CB19 1.28 0.83 1.06 0.00 1.06 10.00 0.00 0.00 10.00 5.15 5.52 0.00 0.00 0.00
ExMH 1.84 10.26 5.11 9.48
CB 104 0.97 0.88 0.85 0.00 0.85 10.00 0.00 0.00 10.00 5.15 4.43 0.00 0.00 0.00
CB 105 1.19 0.83 0.99 0.00 0.99 10.00 0.00 0.00 10.00 5.15 5.13 0.00 0.00 0.00

MH181 0.00 0.00 0.00 0.00

MH171 0.00 0.00 0.00 0.00

Tie-in 3 1.37 10.19 5.12 7.06
CB122 1.59 0.86 1.37 0.00 1.37 10.00 0.00 0.00 10.00 5.15 7.10 0.00 0.00 0.00
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Scenario: Base

Node Report

UpstrealT Total Ground Rim !Hydraulic Hydraulic Local Local bescription
IAddiliona System Elevatior Elevatlor Grade Grade Intensl~!Rational

Flow Flow (ft) (ft) line In line Out (in/hr) Flow
(cfs) (cfs) (ft) (ft) (cfs)

59.74 1,351.33 ~,351.33 ~,342.47 ~,342.47

60.50 1,352.08 ~,352.08 ~,347.43 1,347.39
5.51 1,352.35 ~,352.35 ~,347.76 ~,347.76

0.00 5.54 1,352.27 ~,352.27 ~,348.23 ~,348.23 5.15 5.54
25.14 1,352.60 ~,352.60 ~,347.60 ~,347.58

15.04 ~,353.20 ~,353.20 ~,349.14 1,349.08
11.88 1,354.82 11,354.82 1,348.50 1,348.50
12.03 1,354.72 11,354.72 ~,350.88 1,350.88
10.32 1,354.n 1,354.77 ~,351.00 1,351.00
10.40 1,355.14 11,355.14 1,351.27 1,351.27
8.83 1,355.74 11,355.74 ~,351.76 ~,351.76

7.38 1,356.40 ~,356.40 ~.352.14 ~,352.14

5.84 ~,357.03~,357.03 ~,352.60 1,352.60
3.78 ~,357.71 ~,357.71 1,353.18 ~,353.18

0.00 3.80 11,357.17 ~,357.17 1,353.38 ~,353.38 5.15 3.80

0.00 2.17 ~,356.43 1,356.43 1,352.61 1,352.61 5.15 2.17

0.00 1.68 11,355.72 ,355.72 ,352.14 ~.352.14 5.15 1.68
0.00 1.63 11.354.79 1,354.79 1,351.76 11,351.76 5.15 1.63

0.00 1.78 ~,354.14 1,354.14 1,351.26 11,351.26 5.15 1.78
12.01 ~,354.85 1,354.85 1,350.84 11,350.80

0.00 2.45 1.353.83 11,353.83 1,350.88 1,350.88 6.73 2.45

0.00 31.73 11,351.31 11,351.31 1,348.30 1.348.20 6.73 7.18

27.10 1,353.60 1,353.60 1,348.71 1,348.32
27.68 1,352.10 ,352.10 1,349.78 11,349.72
24.19 1.352.71 1,352.71 11,350.18 11,350.12

0.00 6.14 1,352.46 ,352.46 1,350.20 1,350.20 5.15 6.14

0.00 4.43 11,361.78 1,361.78 11,357.45 1,357.45 5.15 4.43
19.35 11,353.53 1,353.53 1,350.58 11,350.56
20.02 11,354.60 1,354.60 1,351.13 11,351.09
10.54 1,356.64 1,356.64 ,352.68 1,352.66
5.21 1.357.87 ,357.87 ,353.07 ,353.07

0.00 5.25 ~,357.08 ~,357.08 ,353.34 ~,353.34 5.15 5.25
0.00 5.65 1,355.19 ,355.19 ,352.59 ~,352.59 5.15 5.65
0.00 10.2511,353.63 ,353.63 11,351.3711,351.35 5.15 1.94
0.00 3.62 1,353.72 1,353.72 11,351.38 1,351.38 5.15 3.62

0.00 5.03 1,353.83 1,353.83 1,351.42 1,351.42 5.15 5.03
15.10 1,352.3011,352.30 11,349.59 1,349.36
10.26 1,353.0011,353.00 1,349.69 1,349.61
4.00 1,353.00 1,353.00 11,349.69 1,349.67
1.23 11.353.50 1,353.50 11,349.80 11,349.76

0.00 1.2311,356.1011,356.10 11,351.66 11.351.66 5.15 1.23

0.00 2.86 11,358.40 11,358.40 11,354.09 11,354.09 5.15 2.86

0.00 8.49 1.352.49 1,352.49 1,350.08 1,350.08 6.73 8.49

0.00 5.13 1,363.07 1,363.07 1,358.92 1,358.92 5.15 5.13
162.90 1,363.34 1,363.34 1,348.58 11,348.58
161.76 1,358.60 1,358.60 1,354.78 1,354.78
162.29 11,359.12 11,359.12 11,354.84 11,354.84

11.63 1,359.00 1,359.00 1,355.45 1,355.45

152.79 1,369.50 1.369.50 1,354.91 1,354.91
148.61 1,360.71 1,360.71 1,355.64 1.355.64

0.00 6.71 1.358.61 1,358.61 1,354.93 1,354.93 5.15 6.71

Title: SRT Phase II. Power to Sossaman
r:\...\power to sossaman proposed 07.Q7-04.stm Aztec Engineering
12/04104 10:09:39 AM @Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: PB
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Scenario: Base

Node Report

Upstream Total Ground Rim Hydraulic Hydraulic Local Local Description
Additiona System Elevatior !Elevatior Grade Grade Intensi~Rational

Flow Flow (ft) (ft) Line In Line Out (inlhr) Flow
(cfs) (cfs) (ft) (ft) (cfs)

0.00 11.70 1,358.61 1,358.61 1,356.04 1,355.80 5.15 6.10

0.00 5.62 1,358.20 1,358.20 1,356.05 ~,356.04 5.15 4.11

0.00 1.53 1,379.00 1,379.00 1,356.86 ~,356.86 5.15 1.53

165.07 1,358.01 1,358.01 1,354.66 ~,354.65

0.00 4.43 1,383.97 1,383.97 1,360.74 1,360.74 5.15 4.43

8.23 1,361.20 1,361.20 1,357.06 1,357.06

0.00 8.26 1,360.04 1,360.04 1,357.26 1,357.26 5.15 8.26
141.71 1,360.80 1,360.80 1,356.24 1,356.14

0.00 7.85 1,359.94 1,359.94 1,357.07 1,357.07 5.15 7.85

136.16 1,361.87 ~,361.87 1,357.34 1,357.34
137.68 1,362.70 ~,362.70 ~,358.15 1,358.15

0.00 10.00 1,361.56 ~,361.56 ~,358.19 1,358.19 5.15 10.00

129.67 1,363.44 ~,363.44 ~,358.49 ~,358.39

126.38 1,369.40 ~,369.4O ~,360.65 1,360.65
7.02 1,365.26 ~,365.26 ~,360.98 1,360.98

0.00 7.07 1,363.99 ~,363.99 ~,361.25 1,361.22 5.15 3.61

3.56 1,364.20 ~,364.20 1,361.25 1,361.25

0.00 3.65 1,364.72 ~,364.72 ~,361.70 1,361.70 5.15 3.65

0.00 8.38 1,363.84 ~,363.84 ~,360.65 1,360.65 5.15 8.38

113.42 1,368.00 ~,368.oo ~,361.08 1,361.07

115.26 1,366.00 1,366.00 1,362.16 1,362.16

0.00 2.52 1,365.56 1,365.56 1,362.16 1,362.16 5.15 2.52

98.58 1,366.20 ~,366.20 1,362.71 1,362.67

97.07 1,367.00 1,367.00 1,362.82 1,362.82

0.00 6.48 1,366.20 1,366.20 1,362.82 1,362.82 5.15 1.92

4.67 1,366.40 1,366.40 1,362.82 1,362.82
4.78 1,367.10 1,367.10 1,362.84 1,362.84
2.87 1,370.10 1,370.10 1,365.59 1,365.59

0.00 2.87 1,369.91 1,369.91 1,365.75 1,365.75 5.15 2.87

0.00 2.00 1,366.85 1,366.85 1,362.84 1,362.84 5.15 2.00

91.57 1,367.99 1,367.99 1,363.94 1,363.94
86.08 ~,368.91 ~,368.91 ~,365.74 1,365.74
87.39 1,372.93 ~,372.93 ~,367.53 1,367.53
67.59 1,372.00 ~,372.oo k,370.51 ~,370.51

6.72 1,374.00 ~,374.00 1,370.59 1,370.59

0.00 6.75 ~,373.33 ~,373.33 1,370.61 1,370.61 5.15 6.75

.0.00 4.46 1,373.09 ~,373.09 1,370.52 1,370.52 5.15 4.46

11.76 1,371.33 ~,371.33 ~,367.71 1,367.71

0.00 11.80 1,370.43 1,370.43 1,367.n 1,367.71 5.15 3.84

0.00 7.99 1,3n.94 1,377.94 1,374.03 1,374.03 5.15 7.99

0.00 9.64 1,370.14 1,370.14 1,367.59 1,367.57 5.15 4.16

57.30 1,378.00 1,378.00 1,374.29 1,374.29
52.05 1,378.47 ~,378.47 1,375.36 1,375.36

0.00 44.09 1,379.83 ~,379.83 ~,376.91 1,376.91 5.15 44.09

9.38 1,378.76 1,378.76 1,375.52 1,375.52
9.44 1,377.40 ~,3n.40 ~,375.59 1,375.59

0.00 5.45 un.65 1,3n.65 ~,374.30 1,374.30 5.15 5.45

0.00 6.96 1,367.45 1,367.45 1,363.94 1,363.94 5.15 6.96

0.00 2.34 1,365.91 ,365.91 1,363.21 1,363.21 5.15 2.34

16.22 1,367.00 1,367.00 1,362.86 1,362.86

0.00 16.31 1,365.39 1,365.39 1,363.35 1,363.30 5.15 3.46

Title: SRT Phase II, Power to Sossaman
r:\. •.\power to sossaman proposed 07-07-04.stm Aztec Engineering
12/04/04 10:09:39 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666
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Scenario: Base

Node Report

upstream Total Ground Rim !Hydraulic Hydraulic Local Local pesaiption
~dditiona~ystemElevatiof1 Elevatior Grade Grade Intensi~ Rational

Flow Aow (tt) (tt) Line In Line Out (inlhr) Aow
(cis) (cis) (ft) (ft) (cis)

13.02 1.365.60 1.365.60 ~,363.37 ~.363.37

13.29 1.366.20 ~,366.20 1.364.03 ~,364.03

9.99 1.367.10 ~.367.10 ~,364.34 ~,364.34

0.00 10.00 ~.366.86h,366.86 ~,364.40 ~.364.37 5.15 3.58

0.00 6.47 1.367.79 h,367.79 ~.364.44 ~.364.44 5.15 6.47

0.00 3.59 1,365.99 h.365.99 ~,364.03 ~.364.03 5.15 3.59

5.50 1.370.40 1,370.40 ~.367.62 ~.367.60

0.00 5.52 1,377.85 1,377.85 ~.374.95 ~,374.95 5.15 5.52

9.48 1,402.00 1,402.00 1.395.47 1.395.34

0.00 4.43 1,405.97 1,405.97 ~,401.76 1,401.76 5.15 4.43

0.00 5.13 h.405.65 h.405.65 ~,401.90 ~.401.90 5.15 5.13

0.00 ~.364.60 ~,364.60 ~.361.08 ~,361.08

0.00 ~.361.10 ~,361.10 ~,357.34 ~.357.34

7.06 1,363.00 ~.363.00 ~.359.38 1.359.38

0.00 7.10 1,362.21 ~.362.21 ~.359.61 1.359.61 5.15 7.10

Title: SRT Phase II, Power to Sossaman
r:\...\power to sossaman proposed 07-07-04.stm Aztec Engineering
12104/04 10:09:39 AM @Haestad Methods. Inc. 37 Brookside Road Waterbury, CT06708 USA +1-203-755-1666
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Scenario: Base

Pipe Report

Upstream pownstrean ~pstrealT pstream Inle ,",pstreart pstream CalculatE ~ystem Is~otal Length bonstructe< SectionManning~ Full
Node Node Inlet Rational Inlet SystemCA Intensi!) ystem (ft) Slope Size n !Capacity

Area Coefficient CA (acres) (in/hr) Flow (ftIft) (cfs)
(acres) (acres) (cfs)

CB 610 ExMH 321 1.04 0.95 0.99 0.99 5.15 5.13 92.30 0.004875 24 inct 0.012 17.11

Ex MH 32 Ex MH 3-1 N/A N/A N/A 0.99 5.10 5.08 39.00 0.011538 54 inct 0.012 228.83

CB621 CB622 1.35 0.70 0.95 0.95 5.15 4.91 9.50 0.005263 24 incl' 0.012 17.78

CB 622 CB642 1.13 0.95 1.07 2.02 5.14 10.47 55.10 0.004537 24 incl' 0.012 16.51

CB 642 Tee 4 0.44 0.70 0.31 2.33 5.12 12.00 70.30 0.061593 24 incl' 0.012 60.82

Tee 3 Tee 4 N/A N/A N/A 21.35 4.28 92.22 477.80 0.003579 54 incl' 0.012 127.44

CB 631 CB632 0.78 0.70 0.55 0.55 5.15 2.83 14.50 0.011034 24 inct 0.012 25.74

CB632 ExCB 326 0.28 0.95 0.27 0.81 5.14 4.21 38.70 0.004910 24 inct 0.012 17.17

ExCB 321 Tee 3 0.78 0.70 0.55 1.36 5.12 7.01 3.00 0.543333 24 inct 0.012 180.64

Tee 4 Ex MH 3-1 N/A N/A N/A 23.68 4.20 100.21 98.20 0.005397 54 ineli 0.012 156.50

CB645 Ex MH 331 0.27 0.95 0.26 0.26 5.15 1.33 55.10 0.157532 24 inet 0.012 97.27

CB677 Ex MH 331 1.83 0.81 1.48 1.48 5.15 7.69 15.40 0.024026 24 inct 0.012 37.99

CB682 Tee 2 0.51 0.95 0.48 0.48 5.15 2.52 82.00 0.246829 24 ineli 0.012 121.75

CB675 CB670 0.75 0.70 0.52 0.52 5.15 2.73 48.00 0.016458 24 incl: 0.012 31.44

CB670 CB671 0.98 0.95 0.93 1.46 5.13 7.53 5.50 0.005455 24 jncl: 0.012 18.10

CB671 Tee 1 0.74 0.70 0.52 1.97 5.13 10.20 79.20 0.008586 24 incl1 0.012 22.71

Tee 1 Ex MH 3-1 N/A N/A N/A 17.77 4.53 81.09 131.60 0.005395 48 incl1 0.012 114.29

Ex MH 3- Tee 2 N/A N/A N/A 17.77 4.49 80.47 175.70 0.004667 48 incl1 0.012 106.30

Tee 2 Ex MH 3-1 N/A N/A N/A 18.26 4.44 81.76 266.10 0.004697 48 incl1 0.012 106.65

Ex MH 3- Ex MH 331 N/A N/A N/A 18.26 4.37 80.41 71.60 0.004609 54 inct 0.012 144.62

Cb678 Tee 5 0.87 0.88 0.77 0.77 5.15 3.97 15.00 0.137333 24 incl1 0.013 83.83

CB672 CB673 1.20 0.70 0.84 0.84 5.15 4.36 7.00 0.017143 24 inct1 0.012 32.09

CB673 Tee 7 0.86 0.95 0.82 1.66 5.14 8.58 84.40 0.002962 24 inct1 0.012 13.34

CB436 Wye3 1.16 0.84 0.97 1.16 5.11 6.00 52.90 0.014367 24 inct1 0.012 29.37

ExCB MH433 0.20 0.95 0.19 0.19 5.15 0.99 100.00 0.188500 24 inct1 0.012 106.40

MH433 CB436 N/A N/A N/A 0.19 5.13 0.98 51.80 0.131467 24 inct1 0.012 88.86

CB441 CB440 0.81 0.70 0.57 0.57 5.15 2.94 6.70 0.010448 24 inct1 0.012 25.05

CB440 Wye2 0.67 0.95 0.64 1.20 5.15 6.24 28.20 0.013830 24 inct1 0.012 28.82

Wye2 EXMH 3-1 N/A N/A N/A 7.12 4.75 34.07 ~51.9O 0.021437 30 inct1 0.012 65.06

CB402 MH405 0.69 0.95 0.66 1.20 4.95 5.98 24.00 0.004167 24 inct1 0.012 15.82

MH402 CB402 N/A N/A N/A 0.54 4.96 2.71 9.90 0.004040 24 inct 0.012 15.58

CB480 CB404 1.14 0.70 0.80 0.80 5.15 4.14 7.50 0.013333 24 inct 0.012 28.30

CB404 MH405 1.21 0.95 1.15 1.95 5.14 10.08 277.00 0,010000 24 inct 0.012 24.51

MH400 MH402 N/A N/A N/A 0.54 4.99 2.72 90.90 0.049615 24 incl' 0.012 54.59

MH405 EXMH 3-1 N/A N/A N/A 3.14 4.94 15.66 154.00 0.016753 24 inct 0.012 31.72

EXMH 3- Wye3 N/A N/A N/A 10.26 4.70 48.62 59.60 0.005537 36 inct 0.013 49.63

Wye3 MH665 N/A N/A N/A 11.43 4.68 53.91 111.80 0.010644 36 inct 0.012 74.54

MH665 ExsMH 3- N/A N/A N/A 11.43 4.65 53.62 139.90 0.006719 36 inct 0.013 54.67

Exs MH 3 Tee 7 N/A N/A N/A 11.43 4.61 53.14 79.60 0.007789 42 inct 0.012 96.19

Tee 7 Ex MH 3-1 N/A N/A N/A 13.09 4.59 60.58 174.40 0.010378 36 incl' 0.012 73.61

CB680 Tie-in 2 2.29 0.85 1.95 1.95 5.15 10.10 49.80 0.004819 24 inct 0.012 17.01

Tie-in 2 Ex MH 3-1 N/A N/A .N/A 1.95 5.13 10.06 131.00 0.012137 24 incl1 0.012 27.00

CB24 MH902 0.43 0.95 0.41 0.41 5.15 2.12 55.00 0.052727 24 incl1 0.012 56.27

MH902 MH904 N/A N/A N/A 1.18 4.93 5.85 1279.40 0.023264 24 inct: 0.012 37.38

CB444 MH900 0.39 0.95 0.37 0.77 5.09 3.95 96.40 0.005394 24 inct 0.012 18.00

MH900 MH902 N/A N/A N/A 0.77 5.04 3.91 270.00 0.013704 24 inct 0.012 28.69

CB481 MH904 0.69 0.95 0.66 0.66 5.15 3.40 107.60 0.096561 24 incl' 0.012 76.15

CB446 CB444 0.42 0.95 0.40 0.40 5.15 2.07 126.30 0.018290 24 incl' 0.012 33.14

MH904 Ex MH 3-2 N/A N/A N/A 1.83 4.85 8.96 29.10 0.006186 24 inct 0.012 19.27

ExMH 3- Wye 1 N/A N/A N/A 4.22 4.83 20.55 74.80 0.017246 30 incl' 0.012 58.35

CB408 Tie-in 1 1.38 0.95 1.31 2.38 5.00 12.02 50.30 0.005368 24 inct 0.012 17.95

Title: SRT phase 2
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Scenario: Base

Pipe Report

Upstream Downstrean Wpstrearr IJpstream InlE ~pstreart pstream CalculatE fi;ystem Total Length Ponstructec Section Manningl Full

Node Node Inlet Rational Inlet System CA Intensi~ Isystem (ft) Slope Size n Capacity

Area Coefficient CA (aeres) (inlhr) Flow (ftIft) (cfs)

(aeres) (aeres) (cfs)

CB25 CB443 0.41 0.95 0.39 0.39 5.15 2.02 142.00 0.005000 24 inct 0.012 17.33

CB443 CB408 0.72 0.95 0.68 1.07 5.05 5.46 185.60 0.038147 24 inch 0.012 47.86

TIe-in 1 Ex MH 3-2 N/A N/A N/A 2.38 4.98 11.97 152.00 0.005263 24 inct 0.012 17.78

CB442 Wye 1 1.93 0.88 1.70 1.70 5.15 8.82 24.90 0.004819 24 inct 0.012 17.01

Wye1 ExMH 3-2 N/A N/A N/A 5.92 4.82 28.72 1232.50 0.017333 30 inct 0.012 58.50

Ex MH 3- Wye2 N/A N/A N/A 5.92 4.76 28.41 60.30 0.009784 30 inct 0.012 43.95

Ex MH 3- Tee 5 N/A N/A N/A 15.03 4.55 69.00 75.50 0.005430 48 inct 0.012 114.67

TeeS Tee 1 N/A N/A N/A 15.80 4.53 72.19 24.90 0.005221 48 inct 0.012 112.43

Ex MH 33 Ex MH 3-1 N/A N/A N1A 20.00 4.36 87.82 304.00 0.003158 54inct 0.012 119.71

Ex MH 3- Tee 3 N1A N/A N/A 20.00 4.30 86.64 74.70 0.003213 54inct 0.012 120.75

Ex MH 3- 0-1 N/A N/A N/A 24.67 4.18 104.02 10.00 0.008000 54 inct 0.012 190.54

ExstCatd MH400 0.57 0.95 0.54 0.54 5.15 2.81 ~38.00 0.004202 24inct 0.012 15.89

Title: SRT phase 2
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Scenario: Base

Pipe Report

IUpstrearr pownstrean~pstrearr I:>ownstrean ~pstrean bownstrean Hydraulic Hydraulic
Invert Invert Ground Ground Cover Cover Grade Grade

Elevation Elevation Elevation Elevation (ft) (ft) Uneln Line Out
(tt) (ft) (ft) (ft) (ft) (ft)

1,435.97 1,435.52 1,444.47 1,442.61 6.50 5.09 1,436.77 1.436.68
1.434.11 1,433.66 1,442.61 1,443.00 4.00 4.84 1.436.68 1,436.68
1,440.02 1,439.97 1,443.80 1,443.63 1.78 1.66 h,441.07 1,441.08
1,439.87 1,439.62 1,443.63 1,444.80 1.76 3.18 h,441.03 1,440.81
1,439.52 1,435.19 1,444.80 1,442.00 3.28 4.81 1,440.77 ",437.86
1,435.90 1,434.19 1,449.00 1,442.00 8.60 3.31 1,438.74 1,437.20
1.439.54 1,439.38 1,441.90 1,444.58 0.36 3.20 1,440.13 1.440.12

1.439.38 1,439.19 1,444.58 1,444.44 3.20 3.25 1,440.10 1.440.16
1.439.19 1,437.56 1,444.44 1,449.00 3.25 9.44 1,440.13 1,439.41
1,434.19 1,433.66 1,442.00 1,443.00 3.31 4.84 1,437.13 1,436.74
1.447.72 1,439.04 1,452.58 1,446.44 2.86 5.40 1,448.12 1,440.55

1,439.47 1,439.10 1,445.72 1,446.44 4.25 5.34 1,440.46 h.440.55
1,459.92 1,439.68 1,464.68 1,449.00 2.76 7.32 1,460.47 1,442.07

1,442.91 1.442.12 1,447.90 1,445.34 2.99 1.22 1.443.67 h.443.73
1,442.02 1,441.99 1,445.34 1,447.30 1.32 3.31 1,443.72 h.443.72
1,441.89 1.441.21 1.447.30 1.449.00 3.41 5.79 1.443.69 h,443.58
1,440.21 1,439.50 1,449.00 1,447.86 4.79 4.36 1.442.94 h.442.41
1,439.50 1,438.68 1.447.86 1,449.00 4.36 6.32 1,442.22 1,441.45
1,438.68 1,437.43 1,449.00 1,449.00 6.32 7.57 1.441.42 h.440.05
1.437.43 1,437.10 1.449.00 1,446.44 7.07 4.84 1,440.05 1.440.00
1,442.40 1,440.34 1,448.38 1,449.00 3.98 6.66 1,443.10 1,442.93
1,443.93 1,443.81 1,448.80 1,447.00 2.87 1.19 1.446.06 1,446.06
1,443.81 1,443.56 1,447.00 1,450.00 1.19 4.44 h,446.04 1,445.94
1,446.64 1,445.88 1,451.52 1.453.00 2.88 5.12 1.448.09 1,448.09
1,472.50 1,453.65 1,476.50 1,460.60 2.00 4.95 1,472.84 1,453.79
1,453.55 1,446.74 1.460.60 1,451.52 5.05 2.78 h,453.89 h,448.14
1,451.92 1,451.85 1,455.90 1,455.84 1.98 1.99 1,453.32 1,453.32

1,451.75 1,451.36 1,455.84 1,456.50 2.09 3.14 1,453.29 1,453.30
1,451.11 1,445.71 1,456.50 1,454.61 2.89 6.40 h,453.09 1,448.22
1,448.85 1,448.75 1,451.64 1,452.50 0.79 1.75 1,450.28 1,450.28
1,448.99 1,448.95 1,454.50 1,451.64 3.51 0.69 1,450.30 1,450.29
1,450.72 1,450.62 1,455.93 1,455.70 3.21 3.08 1,452.91 1,452.91
1,451.52 1,448.75 1,455.70 1,452.50 2.18 1.75 1.452.66 1.450.40
1,453.60 1,449.09 1,477.00 1,454.50 21.40 3.41 1,454.17 1,450.31
1,448.75 1,446.17 1,452.50 1,454.61 1.75 6.44 1,450.18 1,448.29
1,445.71 1,445.38 1,454.61 1,453.00 5.90 4.62 1,448.13 1.447.82
1,445.38 1.444.19 1,453.00 1,451.00 4.62 3.81 1.447.77 h,446.68
1,444.19 1,443.25 1,451.00 1,450.00 3.81 3.75 1.446.60 1,445.63
1,442.75 1,442.13 1,450.00 1,450.00 3.75 4.37 1,445.03 1,445.13

1,442.56 1,440.75 1,450.00 1,449.90 4.44 6.15 1.445.07 1,443.40
1,444.24 1,444.00 1,448.08 0.00 1.84 -1,446.00 1,445.38 1,445.11

1,444.00 1,442.41 0.00 1,449.90 1,446.00 5.49 1.445.14 1,443.84
1,467.60 1,464.70 1,472.46 1,475.50 2.86 8.80 1.468.11 1,465.60

1.464.70 1,458.20 1,475.50 1,473.50 8.80 13.30 1,465.56 h,459.29
1,469.12 1,468.60 1,475.38 1,475.50 4.26 4.90 1.469.82 1,469.24

1,468.50 1,464.80 1,475.50 1,475.50 5.00 8.70 h.469.19 1,465.59

1,468.59 1,458.20 1,473.46 1,473.50 2.87 13.30 1.469.24 1,459.29
1,471.53 1,469.22 1,478.00 1,475.38 4.47 4.16 1,472.03 1,469.86

1,458.10 1,457.92 1.473.50 1,462.00 13.40 2.08 1,459.17 1,458.89
1,457.02 1,455.73 1,462.00 1,463.00 2.48 4.77 1,458.56 1.457.64
1,459.10 1,458.83 1,463.10 1,465.80 2.00 4.97 1,460.35 h,460.10

Title: SRT phase 2
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Scenario: Base

Pipe Report

upstrearr bownstrean ~pstrearrI:>ownstrean~pstrean: bownstrean Hydraulic Hydraulic

Invert Invert Ground Ground Cover Cover Grade Grade

Elevation Elevation Elevation Elevation (ft) (ft) Line In Line Out

(ft) (ft) (ft) (ft) (ft) (ft)

1,467.09 1,466.38 1,471.94 1,472.51 2.85 4.13 1,467.58 1,467.19

1,466.28 1,459.20 1,472.51 1,463.10 4.23 1.90 1,467.11 1,460.62

1,458.83 1,458.03 1,465.80 1,462.00 4.97 1.97 h,460.07 1,459.23

1,456.10 1,455.98 1,461.79 1,463.00 3.69 5.02 1,457.82 ~,457.81

1,455.73 1,451.70 1,463.00 1,460.11 4.n 5.91 1,457.56 ~,453.59

1,451.70 1,451.11 1,460.11 1,456.50 5.91 2.89 1,453.52 1,453.20

1,440.75 1,440.34 1,449.90 1,449.00 5.15 4.66 1,443.26 1,442.96

1,440.34 1,440.21 1,449.00 1,449.00 4.66 4.79 1,442.91 1,442.98

1,437.10 1,436.14 1,446.44 1,445.00 4.84 4.36 1,439.96 1,439.04

1,436.14 1,435.90 1,445.00 1,449.00 4.36 8.60 1,438.98 1,438.79

1,433.66 1,433.58 1,443.00 1,440.00 4.84 1.92 1,436.66 1,436.66

1,466.00 1,465.00 0.00 1,4n.OO 1,468.00 10.00 1,466.58 1,465.57

Title: SRT phase 2
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Scenario: Base

Node Report

Label Area Inlet Inlet Extema System Time Extemal Upstream TimE System System System ~dditiona Additiona Known
(acres C CA CA CA of Time of )f 'Concentratio low TimE Intensit) Rational Flow Carryove Flow

(acres, (acres) (acres! ~oncentratio L;oncentratio (min) (min) (inlhr) Flow (cfs) (cfs) (cfs)
(min) (min) (cfs)

0-1 24.67 16.99 4.18 103.99

Ex MH 3-1 24.67 16.97 4.18 104.02

Ex MH 32 0.99 10.32 5.10 5.08

CB610 1.04 0.95 0.99 0.00 0.99 10.00 0.00 0.00 10.00 5.15 5.13 0.00 0.00 0.00

Tee 4 . 23.68 16.81 4.20 100.21

CB642 0.44 0.70 0.31 0.00 2.33 10.00 0.00 10.20 10.20 5.12 12.00 0.00 0.00 0.00

CB622 1.13 0.95 1.07 0.00 2.02 10.00 0.00 10.03 10.03 5.14 10.47 0.00 0.00 0.00

CB621 1.35 0.70 0.95 0.00 0.95 10.00 0.00 0.00 10.00 5.15 4.91 0.00 0.00 0.00

Tee 3 21.35 15.90 4.28 92.22

Ex CB 32E 0.78 0.70 0.55 0.00 1.36 10.00 0.00 10.19 10.19 5.12 7.01 0.00 0.00 0.00

CB632 0.28 0.95 0.27 0.00 0.81 10.00 0.00 10.04 10.04 5.14 4.21 0.00 0.00 0.00

CB 631 0.78 0.70 0.55 0.00 0.55 10.00 0.00 0.00 10.00 5.15 2.83 0.00 0.00 0.00

Ex MH 3-1 20.00 15.75 4.30 86.64

Ex MH 33 20.00 15.14 4.36 87.82

CB645 0.27 0.95 0.26 0.00 0.26 10.00 0.00 0.00 10.00 5.15 1.33 0.00 0.00 0.00

CB6n 1.83 0.81 1.48 0.00 1.48 10.00 0.00 0.00 10.00 5.15 7.69 0.00 0.00 0.00

Ex MH 3-1 18.26 15.01 4.37 80.41

Tee 2 18.26 14.53 4.44 81.76

CB682 0.51 0.95 0.48 0.00 0.48 10.00 0.00 0.00 10.00 5.15 2.52 0.00 0.00 0.00

Ex MH 3-1 17.77 14.22 4.49 80.47

Tee 1 17.77 14.00 4.53 81.09

CB671 0.74 0.70 0.52 0.00 1.97 10.00 0.00 10.15 10.15 5.13 10.20 0.00 0.00 0.00

CB670 0.98 0.95 0.93 0.00 1.46 10.00 0.00 10.13 10.13 5.13 7.53 0.00 0.00 0.00

CB675 0.75 0.70 0.52 0.00 0.52 10.00 0.00 0.00 10.00 5.15 2.73 0.00 0.00 0.00

Tee 5 15.80 13.95 4.53 72.19

Cb678 0.87 0.88 0.77 0.00 0.77 10.00 0.00 0.00 10.00 5.15 3.97 0.00 0.00 0.00

Ex MH 3-1 15.03 13.82 4.55 69.00

Tee 7 13.09 13.57 4.59 60.58

CB673 0.86 0.95 0.82 0.00 1.66 10.00 0.00 10.08 10.08 5.14 8.58 0.00 0.00 0.00

CB672 1.20 0.70 0.84 0.00 0.84 10.00 0.00 0.00 10.00 5.15 4.36 0.00 0.00 0.00

Exs MH 3- 11.43 13.44 4.61 53.14

MH 665 11.43 13.18 4.65 53.62

Wye3 11.43 13.01 4.68 53.91

CB436 1.16 0.84 0.97 0.00 1.16 10.00 0.00 10.25 10.25 5.11 6.00 0.00 0.00 0.00

MH433 0.19 10.16 5.13 0.98

ExCB 0.20 0.95 0.19 0.00 0.19 10.00 0.00 0.00 10.00 5.15 0.99 0.00 0.00 0.00

EXMH 3- 10.26 12.89 4.70 48.62

Wye2 7.12 12.58 4.75 34.07

CB440 0.67 0.95 0.64 0.00 1.20 10.00 0.00 10.02 10.02 5.15 6.24 0.00 0.00 0.00

CB441 0.81 0.70 0.57 0.00 0.57 10.00 0.00 0.00 10.00 5.15 2.94 0.00 0.00 0.00

MH405 3.14 11.34 4.94 15.66

CB402 0.69 0.95 0.66 0.00 1.20 10.00 0.00 11.25 11.25 4.95 5.98 0.00 0.00 0.00

MH402 0.54 11.21 4.96 2.71

CB404 1.21 0.95 1.15 0.00 1.95 10.00 0.00 10.09 10.09 5.14 10.08 0.00 0.00 0.00

CB480 1.14 0.70 0.80 0.00 0.80 10.00 0.00 0.00 10.00 5.15 4.14 0.00 0.00 0.00

MH400 0.54 11.04 4.99 2.72

Tie-in 2 1.95 10.15 5.13 10.06

CB680 2.29 0.85 1.95 0.00 1.95 10.00 0.00 0.00 10.00 5.15 10.10 0.00 0.00 0.00

ExMH 3-2 5.92 12.47 4.76 28.41 ,
Wye1 5.92 12.15 4.82 28.72

ExMH 3-2 4.22 12.03 4.83 20.55

TiUe: SRT phase 2
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Scenario: Base

Node Report

Label Area Inlet Inlet Extema System Time Extemal Upstream TimE System System System it'-dditiona it'-dditiona Known
(acres C CA CA CA of Time of ~fConcentratio Flow TimE Intensity Rational Row ParIYove Row

(acres (acres) (acres) oncentratio Poncentratio (min) (min) (inlhr) Row (cfs) (cfs) (cfs)
(min) (min) (cfs)

MH904 1.83 11.95 4.85 8.96
MH902 1.18 11.41 4.93 5.85
CB24 0.43 0.95 0.41 0.00 0.41 10.00 0.00 0.00 10.00 5.15 2.12 0.00 0.00 0.00
MH900 0.77 10.71 5.04 3.91
CB444 0.39 0.95 0.37 0.00 0.77 10.00 0.00 10.36 10.36 5.09 3.95 0.00 0.00 0.00
CB481 0.69 0.95 0.66 0.00 0.66 10.00 0.00 0.00 10.00 5.15 3.40 0.00 0.00 0.00
CB446 0.42 0.95 0.40 0.00 0.40 10.00 0.00 0.00 10.00 5.15 2.07 0.00 0.00 0.00
Tie-in 1 2.38 11.08 4.98 11.97
CB408 1.38 0.95 1.31 0.00 2.38 10.00 0.00 10.95 10.95 5.00 12.02 0.00 0.00 0.00
CB443 0.72 0.95 0.68 0.00 1.07 10.00 0.00 10.64 10.64 5.05 5.46 0.00 0.00 0.00
CB25 0.41 0.95 0:39 0.00 0.39 10.00 0.00 0.00 10.00 5.15 2.02 0.00 0.00 0.00
CB442 1.93 0.88 1.70 0.00 1.70 10.00 0.00 0.00 10.00 5.15 8.82 0.00 0.00 0.00
Exstcatct 0.57 0.95 0.54 0.00 0.54 10.00 0.00 0.00 10.00 5.15 2.81 0.00 0.00 0.00

Title: SRT phase 2
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Scenario: Base

Node Report

Upstrearr Total Ground Rim Hydraulic Hydraulic Local Local pescription
IAdditiona System Elevatior Elevatior Grade Grade Intensit') Rational

Flow Flow (ft) (ft) Line In Line Out (inlhr) Row
(as) (cfs) (ft) (ft) (cfs)

103.99 ~,440.oo 1,440.00 1,436.66 ~,436.66

104.02 1,443.00 1,443.00 1,436.68 1,436.66

5.08 1,442.61 1,442.61 1,436.68 ~,436.68

0.00 5.13 ~,444.47 1,444.47 1,436.77 1,436.77 5.15 5.13

100.21 1,442.00 1,442.00 1,437.20 1,437.13

0.00 12.00 1,444.80 1,444.80 1,440.81 ~,440.77 5.15 1.60

0.00 10.47 1,443.63 1,443.63 1,441.08 1,441.03 5.15 5.57

0.00 4.91 1,443.80 1,443.80 1,441.07 1,441.07 5.15 4.91

92.22 1,449.00 1,449.00 1,438.79 1,438.74

0.00 7.01 1,444.44 1,444.44 1,440.16 1,440.13 5.15 2.83
0.00 4.21 ~,444.58 1,444.58 1,440.12 1,440.10 5.15 1.38

0.00 2.83 1,441.90 ~,441.90 1,440.13 1,440.13 5.15 2.83

86.64 1,445.00 1,445.00 1,439.04 1,438.98

87.82 ~,446.44 1,446.44 1,440.00 1,439.96

0.00 1.33 ~,452.58 1,452.58 1,448.12 1,448.12 5.15 1.33

0.00 7.69 ~,445.72 ~,445.72 ~,440.46 1,440.46 5.15 7.69
80.41 ~,449.00 ~,449.oo 1,440.09 1,440.05
81.76 1,449.00 1,449.00 1,441.45 1,441.42

0.00 2.52 1,464.68 1,464.68 1,460.47 1,460.47 5.15 2.52

80.47 1,447.86 1,447.86 1,442.41 1,442.22
81.09 1,449.00 1,449.00 1,442.98 1,442.94

0.00 10.20 1,447.30 1,447.30 1,443.72 1,443.69 5.15 2.69

0.00 7.53 1,445.34 1,445.34 1,443.73 1,443.72 5.15 4.83

0.00 2.73 1,447.90 1,447.90 1,443.67 1,443.67 5.15 2.73

72.19 1,449.00 1,449.00 1,442.93 1,442.91
0.00 3.97 1,448.38 1,448.38 1,443.10 1,443.10 5.15 3.97

69.00 1,449.90 1,449.90 1,443.40 1,443.26

60.58 1,450.00 1,450.00 1,445.13 1,445.07

0.00 8.58 1,447.00 1,447.00 1,446.06 1,446.04 5.15 4.24

0.00 4.36 1,448.80 1,448.80 1,446.06 1,446.06 5.15 4.36

53.14 1,450.00 1,450.00 1,445.08 1,445.03
53.62 1,451.00 1,451.00 1,446.68 1,446.60
53.91 ~,453.oo 1,453.00 1,447.82 1,447.77

0.00 6.00 1,451.52 1,451.52 1,448.14 1,448.09 5.15 5.06
0.98 1,460.60 1,460.60 ~,453.92 1,453.89

0.00 0.99 1,476.50 1,476.50 1,472.84 1,472.84 5.15 0.99

48.62 ~,454.61 1,454.61 1,448.22 1,448.13
34.07 1,456.50 ~,456.50 1,453.20 1,453.09

0.00 6.24 1,455.84 1,455.84 1,453.32 1,453.29 5.15 3.30

0.00 2.94 ~,455.90 1,455.90 1,453.32 1,453.32 5.15 2.94
15.66 1,452.50 1,452.50 1,450.28 1,450.18

0.00 5.98 1,451.64 1,451.64 1,450.29 1,450.28 5.15 3.40

2.71 1,454.50 1,454.50 1,450.31 1,450.30
0.00 10.08 ~,455.70 1,455.70 1,452.91 ~,452.66 5.15 5.97

0.00 4.14 ~,455.93 ~,455.93 1,452.91 1,452.91 5.15 4.14
2.72 ~,477.oo 1,477.00 1,454.24 ~,454.17

10.06 0.00 0.00 0.04 0.00
0.00 10.10 ~,448.08 1,448.08 1,445.38 1,445.38 5.15 10.10

28.41 1,460.11 1,460.11 1,453.59 1,453.52

28.72 h,463.00 1,463.00 1,457.64 1,457.56

20.55 1,462.00 ~,462.00 1,458.93 1,458.56

TiUe: SRT phase 2
r:\...\205.strn
12109/04 12:33:55 PM

Project Engineer: Aztec
Aztec engineering StormCAD v5.5 [5.5006)

@ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 3 of 4
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•

•

Scenario: Base

Node Report

upstream Total Ground Rim Hydraulic ~ydraulic Local Local pescription

~ditiona System ~IevationElevation Grade Grade Intensi~Rational

Flow Flow (tt) (tt) Line In Line Out (inlhr) Row
(cfs) (cfs) (tt) (tt) (cfs)

8.96 :1,473.50 ~,473.50 1,459.29 1,459.17

5.85 1,475.50 ~,475.50 1,465.59 ~,465.56

0.00 2.12 1,472.46 1,472.46 1,468.11 ~,468.11 5.15 2.12

3.91 1,475.50 1,475.50 1,469.23 ~,469.19

0.00 3.95 1,475.38 1,475.38 1,469.86 ~,469.82 5.15 1.92

0.00 3.40 1,473.46 1,473.46 1,469.24 ~,469.24 5.15 3.40

0.00 2.07 1,478.00 1,4n.40 1,472.03 1,472.03 5.15 2.07

11.97 1,465.80 ~,465.80 1,460.10 1,460.07

0.00 12.02 1,463.10 1,463.10 1,460.62 1,460.35 5.15 6.81

0.00 5.46 1,472.51 ~,472.51 1,467.19 1,467.11 5.15 3.55

0.00 2.02 1,471.94 1,471.94 1,467.58 1,467.58 5.15 2.02

0.00 8.82 1,461.79 ~,461.79 1,457.82 1,457.82 5.15 8.82

0.00 2.81 0.00 0.00 0.00 0.00 5.15 2.81

Title: SRT phase 2
r:\...\205.stm
12109/04 12:33:55 PM

Project Engineer: Aztec
Aztec Engineering StonmCAD v5.5 [5.5006]

© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 4 of 4
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•

Scenario: Base

Outlet Report

Label Station Ground Set Rim Rim Sump Tailwater trailwaterDescription
(ft) Elevation Equal to ~Ievation Elevation Condition IElevation

(ft) Ground (ft) (ft) (ft)
~Ievation'i

0-1 0+00 1,440.00 true 1,440.00 1,433.58 User-5pecifh 1,436.66

Title: SRT phase 2
r:\...\205.stm
12/09/04 12:34:12 PM

Project Engineer: Aztec
Aztec Engineering StormCAD v5.5 [5.5006]

© Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 of 1
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•
Scenario Summary

Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Veld(lil}lllUl6lhlktm Flow Velocity (Vn or Vf)

Hydraulic Grade Converger 0.00 ft

Number of Flow Profile Stel 5
Return Period 25 year

Minimum Time of Concentrl ·5.00 min

Created: 06/11/04 03:36:53 PM

•Scenario Summary Report
Scenario: Base

Title: SRT phase 2
r:\...\us 60 west - ells to cris (dnj)\203.stm
11/15/04 12:38:13 PM

Aztec EngIneerIng
@Haestad Methods. Inc. 37 Brookside Road Waterbury, OT 06708 USA +1-203-755-1666

Project Engineer: Aztec
StormCAD v5.5 (5.5006J

Page 1 of 1



• • •Scenario: Base

CB448 CB450 454
CB454 456

450 CB456

!i J·10

<0

l
~

Exst, Pipe 4
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0-1

Title: SRT phase 2
r:\...\us 60 west - ells to cris (dnj)\203.stm
11/15104 12:36:34 PM

Aztec Engineering
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StormCAD v5.5 [5.5006]
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• • •Scenario: Base
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Title: SRT phase 2
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• pr.
Scenario: Base •

Profile: Profile - 1

Elevation (ft)1,480.00

1,485.00

1.490.00

...... 1,475.00

414A

30/nch
Concrete

@S =0.015102 flirt

24.50"

.~........................... ... 1,470.00
10+009+00

4:1 4:1
84:184%qg

···································!···:·~·~ilt
...,:.8~7i.a::(l)

.;-C1lm; 2-
~~i~~~c7J

7+006+00

·....··f·············..····

...·.....i.. ·····

8+00
4148

98.0.'0" erst, PI"". 32.10 ft
""" 30 Inch

~. Concrete
Iflc" @ S =0.013707"u.

@S"'O COflc 'un
.OJ~1.JftJlt rete

Exst. Pipe 3:

Scenario: Base

5+002+00

Statlon(ft)

1+00

. ············T················..

,:.;.-:::.::.::.: ...

424

2 ·fnelr··· ..

0+00

. Ex tPlpel

I293.70 ft ...~..Jncb..... ..ConcrJe ElIlsLP pe·2 .. ··· .
Concrete 1

I @S=0006605 flirt 1~1.75 rt 24'
@s =0 005098 flirt n Concrete

.......................... 1.... . j.. @S=O'008054·flIft
3+00 4+00

51.00ft

Title: SRT phase 2
r:\...\us 60 west - ells to cris (dnj)\203.stm
11/15/04 12:40:18 PM
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• p.e
Scenario: Base •

Profile: Profile - 2

Elevation (ft)

1,470.00
7+006+00

Exst. Pipe 6

24 inch Concrete

@S = 0.005972 ftlft

/- .•............... , ,1 1,485.00

164.10 ft

448

5+004+00

450
106.30 ft 24 inch

Concrete
@ S =0.010442 ftlft

Station (ft)

3+00

Scenario: Base

2+001+000+00

456

172·i_~~:~·~._::._?1j~~~: ·:_.___s:onc~~ ~.:. .. 45

i @ S =0.0057 9 ftlft ---.--.-.-..2y;30-ft--------24in h--------·Conc/i

'I~·····=··· :::9::~~······~········~·····,··~········~·········~·······~@~s~······~~O~·:O~O~····· 5~1~·~·~·~~··~~·········~········~········ii·e.Jt. ~·:::·i::·::·:i:::·'..·~i·"~i!!~i~O;.".....t~-t~~·::·~sf~~k::: : :4 t'I.! 1,480.00

: !.................................................... 1,475.00

Title: SRT phase 2
r:\...\us 60 west - ells to c;rIs (dnj)\203.stm
11/15/04 12:40:29p~ .
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• pr.
Scenario: Base •

Profile: Profile - 3
Scenario: Base

0+00
410

1+00

1,475.00

1,470.00
2+00

412

Elevation (ft)

24 inch Concrete

@ s =0.004908 ft/ft

48.90 ft
Station (ft)

24 inch Concrete

@ s =0.005792 ft/ft

136.40 ft

Title: SRT phase 2
r:\...\us 60 west· ells to erls (dnJ)\203.stm
11/15/04 12:40:41 PM

Aztec Engineering
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Project Engineer: Aztec
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• scena.Base

Pipe Report
•

Label ~pstrealT pownstrean ~pstrearr ~pstream Inle~pstreart pstream CalculatE !csystem Total Length ponstructec Section Manningl Full ~pstrealT pownstrean UpstrealT )ownstream
Node Node Inlet Rational Inlet System CA Intensi~) System (ft) Slope Size n Capacity Invert Invert Ground Ground

Area Coefficient CA (acres) (In/hr) Flow (Wft) (cfs) Elevation Elevation Elevation Elevation
(acres) (acres) (cfs) (ft) (ft) (ft) (ft)

Exst, Pipe Wye-4 Tee-5 N/A N/A N/A 2.37 4.84 11.54 98.00 0.032143 241nct 0.013 40.56 1,475.40 1,472.25 1,481.96 1,480.82
Exst. Pipe Tee-5 Tee-6 N/A N/A N/A 2.72 4.82 13.19 90.90 0.015842 241nct 0.012 30.84 1,472.25 1,470.81 1,480.82 1,480.16
418 C8418 Wye-4 0.49 0.95 0.47 0.47 5.15 2.42 34.20 0.004971 241nct 0.012 17.28 1,457.57 1,457.40 1,481.32 1,481.96
416 C8416 Tee-5 0.37 0.95 0.35 0.35 5.15 1.82 27.40 0.005109 241nct 0.012 17.52 1,472.95 1,472.81 1,480.27 1,480.82
450 C8450 C8448 0.54 0.95 0.51 1.33 4.94 6.62 106.30 0.010442 241nct 0.012 25.04 1,474.55 1,473.44 1,480.52 1,479.31
454 C8454 C8450 0.36 0.95 0.34 0.82 5.04 4.15 217.30 0.008514 241nct 0.012 22.61 1,476.50 1,474.65 1,482.37 1,480.52
456 C8456 C8454 0.50 0.95 0.48 0.48 5.15 2.47 172.20 0.005749 24 inc~ 0.012 18.58 1,477.59 1,476.60 1,483.45 1,482.37
448 C8448 J-10 0.28 0.95 0.27 1.60 4.90 7.88 34.80 0.010057 24 inct 0.012 24.58 1,472.14 1,471.79 1,479.31 1,480.19
Exst. Pipe J-10 Tee-6 N/A N/A N/A 1.60 4.88 7.86 164.10 0.005972 241nct 0.012 18.94 1,471.79 1,470.81 1,480.19 1,480.16
4148 Tee-6 Tee-11 N/A N/A N/A 4.31 4.79 20.83 32.10 0.013707 30lnct 0.012 52.02 1,470.81 1,470.37 1,480.16 1,475.00
410 C8410 C8412 0.36 0.95 0.34 0.34 5.15 1.78 136.40 0.005792 241nct 0.012 18.65 1,471.50 1,470.71 1,476.56 1,478.55
412 C8412 Tee-11 0.40 0.95 0.38 0.72 5.06 3.68 48.90 0.004908 241nct 0.012 17.17 1,470.61 1,470.37 1,478.55 1,475.00
414A Tee-11 0-1 N/A N/A N/A 5.04 4.78 24.28 24.50 0.015102 30 inct 0.012 54.60 1,470.37 1,470.00 1,475.00 1,474.01
Exist. Pipe Wye-2 Tee-3 N/A N/A N/A 1.52 4.97 7.61 111.75 0.008054 241ncl1 0.012 21.99 1,478.43 1,477.53 1,484.31 1,483.43
422 C8422 Wye-2 0.79 0.95 0.75 0.75 5.15 3.90 42.80 0.004907 241nct 0.012 17.17 1,478.64 1,478.43 1.483.48 1,484.31
420 C8420 Tee-3 0.40 0.95 0.38 0.38 5.15 1.97 28.50 0.075088 24 inct 0.013 61.99 1,477.67 1,475.53 1,482.58 1,483.43
Exst. Pipe Tee-3 Wye-4 N/A N/A N/A 1.90 4.92 9.42 222.70 0.009564 241no" 0.012 23.97 1,477.53 1,475.40 1,483.43 1,481.96
424 C8424 J-1 0.81 0.95 0.77 0.77 5.15 3.99 51.00 0.005098 241no" 0.012 17.50 1,480.63 1,480.37 1,485.23 1,485.91
Exst Pipe J-1 Wye-2 N/A N/A N/A 0.77 5.12 3.97 293.70 0.006605 24 inct 0.012 19.92 1,480.37 1,478.43 1,485.91 1,484.31

Title: SRT phase 2
r:\...\us 60 west - ells to crIs (dnJ)\203.stm
11/15/04 12:38:31 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec
StormCAD v5.5 [5.5006)

Page 1 of2



•
UpstreamDownstreall Hydraulic Hydraulic Description

Cover Cover Grade Grade
(ft) (ft) Line In LIne Out

(ft) (ft)

4.56 6.57 1,476.62 1,473.90

6.57 7.35 1,473.56 1,473.12

21.75 22.56 1,477.03 1,477.03

5.32 6.01 1,473.90 1,473.90

3.97 3.87 1,475.46 1,474.14

3.87 3.87 1,477.22 1,475.64

3.86 3.77 1,478.14 1,477.35

5.17 6.40 1,473.14 1,473.23

6.40 7.35 1,473.23 1,473.12

6.85 2.13 1,472.82 1,472.85

3.06 5.84 1,472.88 1,472.88

5.94 2.63 1,472.86 1,472.85

2.13 1.51 1,472.48 1,472.50

3.88 3.90 1,479.41 1,478.89
2.84 3.88 1,479.72 1,479.72

2.91 5.90 1,478.89 1,478.89

3.90 4.56 1,478.63 1,477.03
2.60 3.54 1,481.33 1,481.22

3.54 3.88 1,481.07 1,479.72

Title: SRT phase 2
r:\...\us 60 west - ells to crls (dnj)\203.stm
11/15/04 12:38:31 PM

scena.Base

Pipe Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec
StormCAD v5.5 [5.5006)
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• scenaaase

Node Report
•

Label Area Inlet Inlet External System Time External Upstream TimE System System System ~ddltlona Addltlona Known ~cpstream Total Ground Rim Hydraulic
(acres) C CA CA CA of Time of f Coneentratlo ~lowTlmc IntenSI~) Rational Flow Carryove Flow ddltlona ~ystem Elevatlo~ Elevatlo~ Grade

(acres) (acres) (acres) poneentratlo ~oneentratlo (min) (min) (in/hr) Flow (efs) (efs) (efs) Flow Flow (tt) (tt) Line In
(min) (min) (efs) (efs) (ets) (tt)

0·1 5;04 12.39 4.78 24.25 24.25 1,474.01 1,474.01 1,470.00
Tee-11 5.04 12.35 4.78 24.28 24.28 1,475.00 1,475.00 1,472.85
Tee-6 4.31 12.30 4.79 20.83 20.83 1,480.16 1,480.16 1,473.12
Tee-5 2.72 12.14 4.82 13.19 13.19 1,480.82 1,480.82 1,473.90
Wye-4 2.37 11.99 4.84 11.54 11.54 1,481.96 1,481.96 1,477.03
CB411 0.49 0.95 0.47 0.00 0.47 10.00 0.00 0.00 10.00 5.15 2.42 0.00 0.00 0.00 0.00 2.42 1,481.32 1,481.32 1,477.04
CB414 0.37 0.95 0.35 0.00 0.35 10.00 0.00 0.00 10.00 5.15 1.82 0.00 0.00 0.00 0.00 1.82 1,480.27 1,480.27 1,473.92
J-10 1.60 11.71 4.88 7.86 7.86 1,480.19 1,480.19 1,473.23
CB441 0.28 0.95 0.27 0.00 1.60 10.00 0.00 11.62 11.62 4.90 7.88 0.00 0.00 0.00 0.00 7.88 1,479.31 1,479.31 1,473.45
CB454 0.54 0.95 0.51 0.00 1.33 10.00 0.00 11.36 11.36 4.94 6.62 0.00 0.00 0.00 0.00 6.62 1,480.52 1,480.52 1,475.64
CB45· 0.36 0.95 0.34 0.00 0.82 10.00 0.00 10.70 10.70 5.04 4.15 0.00 0.00 0.00 0.00 4.15 1,482.37 1,482.37 1,477.35
CB451 0.50 0.95 0.48 0.00 0.48 10.00 0.00 0.00 10.00 5.15 2.47 0.00 0.00 0.00 0.00 2.47 1,483.45 1,483.45 1,478.33
CB 41 0.40 0.95 0.38 0.00 0.72 10.00 0.00 10.61 10.61 5.06 3.68 0.00 0.00 0.00 0.00 3.68 1,478.55 1,478.55 1,472.88
CB411 0.36 0.95 0.34 0.00 0.34 10.00 0.00 0.00 10.00 5.15 1.78 0.00 0.00 0.00 0.00 1.78 1,476.56 1,476.56 1,472.89
Tee-3 1.90 11.47 4.92 9.42 9.42 1,483.43 1,483.43 1,478.89
Wye-2 1.52 11.18 4.97 7.61 7.61 1,484.31 1,484.31 1,479.72
CB42 0.79 0.95 0.75 0.00 0.75 10.00 0.00 0.00 10.00 5.15 3.90 0.00 0.00 0.00 0.00 3.90 1,483.48 1,483.48 1,479.79
CB421 0.40 0.95 0.38 0.00 0.38 10.00 0.00 0.00 10.00 5.15 1.97 0.00 0.00 0.00 0.00 1.97 1,482.58 1,482.65 1,478.90
J-1 0.77 10.19 5.12 3.97 3.97 1,485.91 1,485.91 1,481.22
CB42' 0.81 0.95 0.77 0.00 0.77 10.00 0.00 0.00 10.00 5.15 3.99 0.00 0.00 0.00 0.00 3.99 1,485.23 1,485.23 1,481.59

Title: SRT phase 2
r:\...\us 60 west - ells to cris (dnJ)\203.stm
11/15/04 12:38:51 PM
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•
Hydraulic Local Local Description

Grade Intensl~Rational
Line Out (in/hr) Flow

(ft) (cfs)

1,470.00
1,472.48
1,472.82
1,473.56
1,476.62
1,477.03 5.15 2.42
1,473.90 5.15 1.82
1,473.23
1,473.14 5.15 1.38
1,475.46 5.15 2.66
1,477.22 5.15 1.78

1,478.14 5.15 2.47
1,472.86 5.15 1.97

1,472.88 5.15 1.78
1,478.63
1,479.41
1,479.72 5.15 3.90
1,478.89 5.15 1.97
1,481.07
1,481.33 5.15 3.99

Title: SRT phase 2
r:\...\us 60 west - ells to crls (dnJ)\203.stm
11/15/04 12:38:51 PM

•Scenario: Base

Node Report

Aztec Engineering
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•

Project Engineer: Aztec
StormCAD v5.5 [5.5006]
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•
Scenario Summary

Physical Properties Altemat Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis

Average VeldGitJ,t'lltllhlktm Flow Velocity (Vn or Vf)

Hydraulic Grade Converger 0.00 ft

Number of Flow Profile Ste~ 5
Return Period 25 year
Minimum Time of Concentrl 5.00 min

Created: 06/11/0403:36:53 PM

•Scenario Summary Report
Scenario: Base

Title: SRT phase 2
r:\...\us 60 west - ells to cris (dnj)\202.stm
11/15/04 09:32:02 AM
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• •Scenario: Base

0-1
~

[b CB453

~

J~ ~

<b Connection 2
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CB426 CB428

•

Title: SRT phase 2
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11/15/04 09:32:46 AM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1·203·755·1666

Project Engineer: Aztec
StormCAD v5.5 [5.5006]

Page 1 of 1



• •Scenario: Base

426
Elevation (ft)

1,480.00

1,485.00
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• pr.
Scenario: Base •

Profile: Profile - 2
Scenario: Base

Elevation (ft)

1,480.00

1,485.00

1,490.00

1,475.00
5+00

................. 1,495.00

:Concrete

4+00

459

24 inch

.............................................................~ .

3+00

-.....

Concrete

1+00 2+00
Exst PIpe 2

2620 ft

;::
;::"" ;::
.... "it¢::"it... • C\I

C') C\!~gLri
c: ;:: LOCO "it o' coo ~ 'fj'._ (0 "it T"" 0> ~
1:"f"it-r= .. 'fj'T""v + .... ~
Q) 0 .. ~ T"" i:i
c: C:O" Ec: .. - E
o j9 > >._ ~
uwl:..so::w

24 nch

@ s = O.OL~~~~:~ ...
0+00

46.30 ft

24;nch
Concrete

@ s = 0.010385 ftlft Station (ft)

130.00 ft

Title: SRT phase 2
r:\...\us 60 west - ells to erIs (dnj)\202.stm
11/15/04 09:31:45 AM

Aztec EngIneering
C> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec
StormCAD v5.5 (5.5006J

Page 1 of 1



• scenarAase

Pipe Report
•

Label Upstream Ioownstream Upstreaw ~pstream Inle Upstreart pstream CalculatE tSystem Total Length :::onstructe( Section Manning~ Full Upstream Jownstrean Upstream ;>ownstream
Node Node Inlet Rational Inlet System CA Intensity System (tt) Slope Size n Capacity Invert Invert Ground Ground

Area Coefficient CA (acres) (ln/hr) Flow (ftItt) (cfs) Elevation Elevation Elevation Elevation
(acres) (acres) (cfs) (tt) (tt) (tt) (tt)

426 CB426 Connection 0.61 0.95 0.58 0.58 5.15 3.01 43.10 0.003944 241ncl1 0.012 15.39 1,483.78 1,483.61 1,487.26 1,488.35

Exst. Pipe Connection Connection N/A N/A N/A 0.58 5.12 2.99 130.00 0.018923 241ncl1 0.013 31.12 1,483.61 1,481.15 1,488.35 1,488.25

460 Connection CB457 N/A N/A N/A 0.58 5.07 2.96 26.40 0.043561 241nct 0.012 51.15 1,481.15 1,480.00 1,488.25 1,483.40

428 CB428 Connection 0.76 0.95 0.72 0.72 5.15 3.75 46.30 0.004968 241ncl' 0.012 17.27 1,485.47 1,485.24 1,489.23 1,490.24
ExstPlpe Connection Connection N/A N/A N/A 0.72 5.12 3.73 130.00 0.010385 241ncl" 0.012 24.97 1,485.47 1,484.12 1,490.24 1,490.00
462 Connection CB459 N/A N/A N/A 0.72 5.06 3.69 26.20 0.004962 24 Inch 0.012 17.26 1,484.12 1,483.99 1,490.00 1,489.47
459 CB459 CB457 0.72 0.95 0.68 1.41 5.05 7.15 ~47.30 0.007562 24 Inch 0.012 21.31 1,483.97 1,482.10 1,489.47 1,483.40
457 CB457 CB453 0.56 0.95 0.53 2.52 4.94 12.54 28.50 0.041404 24 Inch 0.012 49.86 1,479.90 1,478.72 1,483.40 1,483.60
P-3 CB453 0-1 0.50 0.60 0.30 2.82 4.94 14.02 216.00 0.006944 24 Inch 0.012 20.42 1,478.70 1,477.20 1,483.60 1,482.70

Title: SRT phase 2
r:\...\us 60 west - ells to crls (dnJ)\202.stm
11/15/04 09:32:27 AM

Aztec Engineering
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec
StormCAD v5.5 [5.5006]
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•
Upstreambownstrean Hydraulic Hydraulicbescrlptlon

Cover Cover Grade Grade
(ft) (ft) Line In Line Out

(ft) (ft)

1.48 2.74 1,484.39 1,484.21

2.74 5.10 1,484.21 1,481.57

5.10 1.40 1,481.75 1,481.50

1.76 3.00 1,486.15 1,486.15

2.77 3.88 1,486.15 1,485.21

3.88 3.48 1,485.21 1,485.21

3.50 -0.70 1,484.92 1,482.90

1.50 2.88 1,481.17 1,480.35

2.90 3.50 1,480.05 1,479.20

Title: SRT phase 2
r:\...\us 6Q west - ells to crls (d"J)\202.stm
11/15/04 09:32:27 AM

scena.Base

Pipe Report

Aztec EngIneering
@Haestad Methods, Inc. 37 Brooksl~e Road Waterbury, CT 06708 USA +1-203·755·1666

•

Project Engineer: Aztec
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• scena&ase

Node Report
•

label Area Inlet Inlet External System Time External Upstream TimE System System System f.ddltiona Addltlona Known Upstream Total Ground Rim Hydraulic
(acres) C CA CA CA of Time of f Concentratio f\owTlmE Intensi,tY Rational Flow Carryove Flow Addltlona System Elevation Elevation Grade

(acres) (acres) (acres) poncentratio ~oncentratlo (min) (min) (in/hr) Flow (cfs) (cfs) (cfs) Flow Flow (tt) (tt) Line in
(min) (min) (cfs) (cfs) (cfs) (tt)

0·1 2.82 11.88 4.86 13.79 13.79 1,482.70 1,482.70 1,477.20
CB453 0.50 0.60 0.30 0.00 2.82 10.00 0.00 11.37 11.37 4.94 14.02 0.00 0.00 0.00 0.00 14.02 1,483.60 1,483.60 1,480.35
CB457 0.56 0.95 0.53 0.00 2.52 10.00 0.00 11.33 11.33 4.94 12.54 0.00 0.00 0.00 0.00 12.54 1,483.40 1,483.40 1,481.50
Connection 0.58 10.54 5.07 2.96 2.96 1,488.25 1,488.25 1,481.75
Connection 0.58 10.19 5.12 2.99 2.99 1,488.35 1.488.35 1,484.21
CB426 0.61 0.95 0.58 0.00 0.58 10.00 0.00 0.00 10.00 5.15 3.01 0.00 0.00 0.00 0.00 3.01 1,487.26 1,487.26 1,484.60
CB459 0.72 0.95 0.68 0.00 1.41 10.00 0.00 10.66 10.66 5.05 7.15 0.00 0.00 0.00 0.00 7.15 1,489.47 1,489.47 1,485.21
Connection 0.72 10.56 5.06 3.69 3.69 1,490.00 1,490.00 1,485.21
Connection 0.72 10.18 5.12 3.73 3.73 1,490.24 1,490.00 1,486.15
CB428 0.76 0.95 0.72 0.00 0.72 10.00 0.00 0.00 10.00 5.15 3.75 0.00 0.00 0.00 0.00 3.75 1,489.23 1,489.23 1,486.40

Title: SRT phase 2
r:\...\us 60 west - ells to cris (dnJ)\202.stm
11/15/04 09:32:37 AM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec
StormCAD v5.5 (5.5006]
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•
Hydraulic Local Local bescription

Grade Intensl~ Rational
Line Out (in/hr) Flow

(ft) (cfs)

1,477.20

1,480.05 5.15 1.56

1,481.17 5.15 2.76

1,481.75
1,484.21
1,484.39 5.15 3.01

1,484.92 5.15 3.55

1,485.21
1,486.15
1,486.15 5.15 3.75

Titie: SRT phase 2
r:\...\us 60 west - ells to crls (dnJ)\202.stm
11/15/04 09:32:37 AM

Node Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203"755-1~66

•

Project Engineer: Aztec.
StormCAD v5.5 (5.5006]
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•
Scenario Summary

Physical Properties Alternal Base-Physical Properties
Catchments Alternallve Base-Catchments
System Flows Altematlve Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Conslralnts
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average VelliUlt)tillethlfctm Flow Velocity (Vn or Vf)

Hydraulic Grade Converger 0.00 ft
Number of Flow Profile SteJ 5
Return Period 25 year
Minimum Time of Concentn 5.00 min

Created: 0611110403:36:53 PM

•Scenario Summary Report
Scenario: Base
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• pie
Scenario: Base •
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• pr.
Scenario: Base •

Scenario: Base
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Scenario Summary

Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows A1tematlve Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Atternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Veldutt]4i11l11hlktm Flow Velocity (Vn or Vf)

Hydraulic Grade Converger 0.00 ft

Number of Flow Profile SteJ 5
Return Period 25 year
Minimum Time of Concentn 5.00 min
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• • •Scenario: Base
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• p.e
Scenario: Base •

Profile: Profile - 1
Scenario: Base
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Scenario: Base
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Scenario: Base •
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• scenarAase

Pipe Report
•

Label Upstream Downstream Upstream ~pstream InleUpslreart pstream CalculatE ~ystem Tolal Length ponstructe( Section Mannings Full Upstream Downstrearr Upstream
Node Node Inlet Rational Inlet SyslemCA Intensl~System (ft) Slope Size n Capacity Invert Invert Ground

Area Coefficient CA (acres) (In/hr) Flow (ftIft) (cfs) Elevation Elevation Elevation
(acres) (acres) (cfs) (ft) (ft) (ft)

Exst. Pipe CB470 Exst. Catch Ba 0.36 0.95 0.34 2.76 5.04 14.00 56.40 0.182624 241ncl' 0.012 104.73 1,495.35 1,485.05 1,505.68

Exst. Pipe Exst. Catch Ba 0·1 1.00 0.70 0.70 3.46 5.03 17.53 177.60 0.004786 30 incl' 0.012 30.74 1,485.05 1,484.20 1,489.13

468 CB468 CB470 0.36 0.95 0.34 0.34 5.15 1.78 107.50 0.021395 241nct 0.012 35.85 1,502.30 1,500.00 1,507.66

435a CB435 TEE 1.21 0.95 1.15 1.15 5.15 5.97 44.00 0.005000 241nct 0.012 17.33 1,500.00 1,499.78 1,505.82

435b TEE Connection 1 N/A N/A N/A 2.07 5.10 10.65 24.50 0.004490 241nct 0.012 16.42 1,499.78 1,499.67 1,507.00
434 CB434 TEE 0.97 0.95 0.92 0.92 5.15 4.78 155.90 0.026427 241nct 0.012 39.84 1,503.90 1,499.78 1.509.85
Exist Pipe Connection 1 Connection 2 N/A N/A N/A 2.07 5.09 10.63 140.00 0.011143 24 Inch 0.012 25.87 1,499.67 1,498.11 1,507.50
Exst. Pipe Connection 2 CB470 N/A N/A N/A 2.07 5.04 10.53 26.10 0.104981 24 Inch 0.012 79.40 1,498.09 1,495.35 1,506.00

Title: loop 202/US 60 TI
r:\...\us 60 west - ells to crls (dnj)\200.strn
11/12/04 02:22:34 PM

Aztec Engineering
c> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-766-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 (5.5006)
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•
pownstrean Upstream [)ownstrean Hydraulic Hydrauli( pescrlption

Ground Cover Cover Grade Grade
Elevation (tt) (tt) Line In Line Out

(ft) (tt) (tt)

1,489.13 8.33 2.08 1,496.70 1,486.76

1,488.00 1.58 1.30 1,486.47 1,485.55

1,505.68 3.36 3.68 1-,502.76 1,500.30

1,507.00 3.82 5.22 1.501.24 1.501.24

1,507.50 5.22 5.83 1,500.95 1,500.84

1,507.00 3.95 5.22 1.504.67 1,501.24

1,506.00 5.83 5.89 1,500.84 1,499.00

1,505.68 5.91 8.33 1,499.25 1,497.06

scena.Base

Pipe Report
•

Title: Loop 202/US 60 TI
r:\...\us 60 west - ells to eris (dnj)\200.stm
11/12/04 02:22:34 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)
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• •Scenario: Base

Node Report

•
Label Area Inlet Inlet External System Time External Upstream Time System System System Additiona Addltlona Known Upstream Total Ground Rim Hydraulic

(acres) C CA CA CA of Time of )f Coneentratlo low TimE Intensity Rational Flow Carryove Flow !6.ddltlona System Elevatlol1 Elevation Grade

(acres) (acres) (acres) ~oncentratlo ~oncentratio (min) (min) (In/hr) Flow (cfs) (cfs) (efs) Flow Flow (tt) (tt) Line In

(min) (min) (efs) (efs) (efs) (tt)

0-1 3.46
11.20 4.96 17.28 17.28 1,488.00 1,488.00 1,484.18

Exst. Catch Ba 1.00 0.70 0.70 0.00 3.46 10.00 0.00 10.74 10.74 5.03 17.53 0.00 0.00 0.00 0.00 17.53 1,489.13 1,489.13 1,486.76

CB470 0.36 0.95 0.34 0.00 2.76 10.00 0.00 10.70 10.70 5.04 14.00 0.00 0.00 0.00 0.00 14.00 1,505.68 1,505.68 1,497.06

CB468 0.36 0.95 0.34 0.00 0.34 10.00 0.00 0.00 10.00 5.15 1.78 0.00 0.00 0.00 0.00 1.78 1,507.66 1,507.66 1,502.92

Connection 2 2.07
10.68 5.04 10.53 10.53 1,506.00 1,506.00 1,499.25

Connection 1 2.07 10.38 5.09 10.63 10.63 1,507.50 1,507.50 1,500.84

TEE 2.07 10.30 5.10 10.65 10.65 1,507.00 1,507.00 1,501.24

CB435 1.21 0.95 1.15 0.00 1.15 10.00 0.00 0.00 10.00 5.15 5.97 0.00 0.00 0.00 0.00 5.97 1,505.82 1,505.82 1,501.37

CB434 0.97 0.95 0.92 0.00 0.92 10.00 0.00 0.00 10.00 5.15 4.78 0.00 0.00 0.00 0.00 4.78 1,509.85 1,509.85 1,504.96

Title: Loop 202/US 60 TI
r:\...\us 60 west - ells to cris (dnj)\200.stm
11/12/04 02:22:46 PM

Aztec EngIneerIng
(§) Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)

Page 1 of2



•
Hydraulic Local Local Description

Grade Intensit) Rational
Line Out (In/hr) Flow

(ft) (cfs)

1,484.18
1,486.47 5.15 3.63
1,496.70 5.15 1.78

1,502.76 5.15 1.78

1,499.25
1,500.84
1,500.95
1,501.24 5.15 5.97

1,504.67 5.15 4.78

Title: Loop 202/US 60 TI
r:\...\us 60 west - ells to crls (dnj)\200.stm
11/12/04 02:22:46 PM

•Scenario: Base

Node Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006J
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• scenar'sase

Pipe Report
•

Label Upstream Downstreall' Upstrearr ~pstream Inle Upstream pstream CalculatE rSystem Total Length :::onstructe( Section Manninge Full Upstreall' pownstreall' ~pstreamDownstream
Node Node Inlet Rational Inlet SystemCA Intensl~System (ft) Slope Size n Capacity Invert Invert Ground Ground

Area Coefficient CA (acres) (In/hr) Flow (Wft) (cts) Elevation Elevation Elevation Elevation
(acres) (acres) (cts) (ft) (ft) (ft) (ft)

430 CB430 Connection 0.83 0.95 0.79 0.79 5.15 4.09 40.30 0.004963 241ncl1 0.012 17.26 1,488.07 1,487.87 1,492.95 1,495.50
Exst. Pipe Connection Connection N/A N/A N/A 0.79 5.13 4.07 124.00 0.017258 241nct1 0.012 32.19 1,487.87 1,485.73 1,495.50 1,494.00
464 Connection CB463 N/A N/A N/A 0.79 5.08 4.04 24.20 0.007025 241ncl' 0.012 20.54 1,485.73 1,485.56 1,494.00 1,493.14
463 CB463 CB461 0.74 0.95 0.70 3.33 4.96 16.67 32.10 0.110903 241ncl' 0.012 81.61 1,485.46 1,481.90 1,493.14 1,487.00
Exst Pipe CB461 0-1 1.00 0.70 0.70 4.03 4.96 20.16 200.00 0.008000 241ncl1 0.012 21.92 1,481.90 1,480.30 1,487.00 1,484.00
432 CB432 Connection 1.06 0.95 1.01 1.01 5.15 5.23 26.80 0.004478 241ncl1 0.012 16.40 1,494.21 1,494.09 1,498.58 1,499.00
Exst. Pipe Connection Connection N/A N/A N/A 1.01 5.13 5.21 150.00 0.012067 241ncl1 0.012 26.92 1,494.09 1,492.28 1,499.00 1,498.83
466 Connection CB467 N/A N/A N/A 1.01 5.08 5.15 16.90 0.004734 24 incli 0.012 16.86 1,492.28 1,492.20 1,498.83 1,498.40
467 CB467 CB463 0.88 0.95 0.84 1.84 5.07 9.41 331.60 0.013269 241ncl' 0.012 28.23 1,492.10 1,487.70 1,498.40 1,493.14

Title: SRT phase 2
r:\...\us 60 west - ells to crIs (dnJ)\201.stm
11/12/04 03:34:51 PM

Aztec Engineering
@Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec
StormCAD v5.5 [5.5006]
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•
Upstreambownstrean Hydraulic Hydraulic Description

Cover Cover Grade Grade
(tt) (tt) Line In Line Out

(tt) (tt)

2.88 5.63 1,488.78 1,488.53

5.63 6.27 1,488.58 1,487.36

6.27 5.58 1,487.36 1,487.35

5.68 3.10 1,486.93 1,483.94

3.10 1.70 1,483.51 1,482.30

2.37 2.91 1,495.02 1,494.87

2.91 4.55 1,494.89 1,493.55

4.55 4.20 1,493.55 1,493.55

4.30 3.44 1,493.20 1,488.50

Title: SRT phase 2
r:\...\us 60 west - ells to crls (dnj)\201.stm
11/12/04 03:34:51 PM

scenaAase

Pipe Report

Aztec EngIneering
@Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203·755·1666

•

Project Engineer: Aztec
StormCAD v5.5 [5.5006]
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•
Node Report

•
Label Area Inlet Inlet Externa System Time External Upstream TimE System System System "ddltiona Addltiona Known Upstrearr Total Ground Rim Hydraulic

(acres) C CA CA CA of Time of ~f Concentratio Flow TimE Intensity Rational Flow Carryove Flow ~ddltlona System Elevatiol1 Elevatio~ Grade
(acres) (acres) (acres) ,;oncentratio ,",oncentratlo (min) (min) (In/hr) Flow (cfs) (cfs) (cfs) Flow Flow (tt) (tt) Line In

(min) (min) (cfs) (cfs) (cfs) (tt)

0-1 4.03 11.66 4.89 19.89 19.89 1,484.00 1,484.00 1,480.30

CB461 1.00 0.70 0,70 0.00 4.03 10.00 0.00 11.24 11.24 4.96 20.16 0.00 0.00 0.00 0.00 20.16 1,487.00 1,487.00 1,483.94
CB463 0.74 0.95 0.70 0.00 3.33 10.00 0.00 11.22 11.22 4.96 16.67 0.00 0.00 0.00 0.00 16.67 1,493.14 1,493.14 1,487.35
Connection 0.79 10.44 5.08 4.04 4.04 1,494.00 1,494.00 1,487.36
Connection 0.79 10.15 5.13 4.07 4.07 1,495.50 1,495.50 1,488.58
CB430 0.83 0.95 0.79 0.00 0.79 10.00 0.00 0.00 10.00 5.15 4.09 0.00 0.00 0.00 0.00 4.09 1,492.95 1,492.95 1,489.04
CB467 0.88 0.95 0.84 0.00 1.84 10.00 0.00 10.53 10.53 5.07 9.41 0.00 0.00 0.00 0.00 9.41 1,498.40 1,498.40 1,493.55
Connection 1.01 10.47 5.08 5.15 5.15 1,498.83 1,498.83 1,493.55
Connection 1.01 10.10 5.13 5.21 5.21 1,499.00 1,499.00 1,494.89
CB432 1.06 0.95 1.01 0.00 1.01 10.00 0.00 0.00 10.00 5.15 5.23 0.00 0.00 0.00 0.00 5.23 1,498.58 1,498.58 1,495.32

Title: SRT phase 2
r:\...\us 60 west - ells to crls (dnj)\201.stm
11/12/04 03:35:12 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec
StorrnCAO v5.5 [5.5006)
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••
Hydraulic Local Local Description

Grade Intensl~ Rational
Line Out (in/hr) Row

(ft) (ets)

1,480.30

1,483.51 5.15 3.63

1,486.93 5.15 3.65

1,487.36
1,488.58
1,488.78 5.15 4.09

1,493.20 5.15 4.34

1,493.55
1,494.89
1,495.02 5.15 5.23

Title: SRT phase 2
r:\...\us 60 west· ells to erIs (dnJ)\201.stm
11/12/04 03:35:12 PM

Node Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1·203·755-1666

•

Project Engineer: Aztec
StormCAD v5.5 [5.5006)
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•
Scenario Summary

Physical Properties Alternat Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses

Boundary Conditions Altern Base-Boundary Conditions

Design Constraints Alternat Base-Design Constraints

Capital Cost Alternative Base-Capital Cost

User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis

Average VelcA1lt)4"'Whiktm Flow Velocity (Vn or Vf)

Hydraulic Grade Converger 0.00 ft
Number of Flow Profile Stef 5
Return Period 25 year
Minimum Time of Concentn 5.00 min

Created: 01/26/0502:46:57 PM

•Scenario Summary Report
Scenario: Base
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•

Title: Loop 202/US 60 TI
r:\...\us 60 west - ells to crls - dnj\204.stm
01/26/05 03:28:41 PM

•
Scenario: Base

0-1

CB26

Aztec Engineering
C> Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1·203-755·1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 (5.5006)
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• •Profile
Scenario: Base

Profile: Profile - 1
Scenario: Base

m ••• , 1,515.00
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I
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01/26/05 03:31 :47 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1·203·755·1666

Project Engineer: Aztec Engineering
StormCAD v5.5 (5.5006)
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•
Pipe Report

•
Upstreampownstrean Upstream pstream Inle,",pstreart pstream CalculatE tSystem Total Length :onstructe( Section Mannlngs Full Upstream )ownstrean ~pstrearrpownstrean Upstream

Node Node Inlet Rational Inlet System CA Intenslb System (ft) Slope Size n Capacity Invert Invert Ground Ground Cover
Area Coefficient CA (acres) (In/hr) Flow (ftlft) (cfs) Elevation Elevation Elevation Elevation (tt)

(acres) (acres) (cfs) (tt) (ft) (ft) (ft)

CB472 CB26 0.85 0.95 0.81 0.81 5.15 4.19 58.80 0.008163 241nct 0.012 22.14 1,506.21 1,505.73 1,511.60 1,511.11 3.39
CB26 0·1 0.21 0.95 0.20 1.01 5.12 5.20 5.80 1.353448 181nct 0.012 132.38 1,505.75 1,497.90 1,511.11 1,515.00 3.86

Title: Loop 202/US 60 TI
r:\...\us 60 west - ells to cris • dnj\204.stm
01/26/05 03:28:57 PM

Aztec Engineering
c> Haested Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1·203·765·1666

Project Engineer: Aztec Engineering
StormCAD v6.5 [5.6006]

Page 1 of 2



•
Downstrean Hydraulic Hydraulic

Cover Grade Grade
(tt) Line In Line Out

(tt) (tt)

3.38 1.506.93 1,506.85

15.60 1.506.63 1,499.40

Tille: Loop 202/US 60 TI
r:\...\us 60 west· ells to cris· dnJ\204.stm
01/26/05 03:28:57 PM

scena.tease

Pipe Report

Aztec EngIneering
<c> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1·203·765·1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]
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• •Scenario: Base

Node Report

•
Label Area Inlet Inlet External System Time External Upstream TimE System System System i"-ddltlona i"-ddltlona Known Upstream Total Ground Rim Hydraulic

(acres) C CA CA CA of Time of f Concentratlo ""low TimE Intensity Rational Flow Carryove Flow Addltlona System Elevation Elevatior Grade
(acres) (acres) (acres) ~oncentratlo "oncentratlo (min) (min) (In/hr) Flow (cfs) (cfs) (cfs) Flow Flow (ft) (ft) Line In

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

0-1 1.01 10.18 5.12 5.20 5.20 1,515.00 1,515.00 1.505.75
CB26 0.21 0.95 0.20 0.00 1.01 10.00 0.00 10.18 10.18 5.12 5.20 0.00 0.00 0.00 0.00 5.20 1,511.11 1,511.11 1,506.85
CB 47~ 0.85 0.95 0.81 0.00 0.81 10.00 0.00 0.00 10.00 5.15 4.19 0.00 0.00 0.00 0.00 4.19 1,511.60 1,511.60 1,507.19

Title: Loop 202/US 60 TI
r:\...\us 60 west· ells to crls - dnJ\204.stm
01/26/05 03:29:07 PM

Aztec EngIneering
<Cl Haestad Methods, Inc. 37 Brookside Road Waterbury, OT 06708 USA +1·203·755·1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]

Page 1 of 2



•
Hydraulic Local Local pescrlptlon

Grade Intensity Rational
Line Out (in/hr) Flow

(tt) (cfs)

1.505.75
1,506.63 5.15 1.04

1,506.93 5.15 4.19

Title: Loop 202/US 60 TI
r:\...\us 60 west - ells to crls - dnj\204.stm
01/26/05 03:29:07 PM

scemlBase"

Node Report

Aztec Engineering
© Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006J
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•
Scenario Summary

Physical Properties Altemal Base-Physical Properties
Catchments Altematlve Base-Catchments
System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses

Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average VelcAllt)tillW'tiJciTn Flow Velocity (Vn or Vf)
Hydraulic Grade Converger 0.00 ft

Number of Flow Profile Ste~ 5
Return Period 10 year
Minimum Time of Concentn 5.00 min

Created: 07/13/0404:07:31 PM

•Scenario Summary Report
Scenario: Base
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• •Scenario: Base
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• pra
Scenario: Base

Profile: Profile - 2

•
Scenario: Base
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Scenario: Base

Profile: Profile - 4
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Scenario: Base
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Scenario: Base •
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• scenarAase

Pipe Report
•

Label ~pstreamJownstrean !Jpstreanl ~pstream Inle Upstreart pstream CalculatE tSystem Total Length :onstructec Section Mannlng~ Full ~pstreampownstrean ~pstreamJownstream
Node Node Inlet Rational Inlet System CA Intensl~ System (tt) Slope Size n Capacity Invert Invert Ground Ground

Area Coefficient CA (acres) (in/hr) Flow (ftltt) (cts) Elevation Elevation Elevation Elevation
(aeres) (acres) (cts) (tt) (tt) (tt) (tt)

474 CB474 CB41 1.05 0.95 0.99 0.99 4.22 4.23 113.00 0.113009 241nct 0.012 82.38 1,516.91 1,504.14 1,522.54 1,510.25

41 CB41 J 113 0.66 0.70 0.46 2.06 4.20 8.70 148.00 0.078986 241nct 0.012 68.87 1,504.04 1,492.35 1,510.25 1,500.49

EX 11~ J 113 OUT 115 N/A N/A N/A 8.63 3.31 28.80 35.00 0.010000 361nct 0.012 72.25 1,492.25 1,491.90 1,500.49 1,496.00

469 CB469 MH471 0.63 0.95 0.60 0.60 5.54 3.34 200.00 0.028500 24 Inch 0.012 41.37 1,511.80 1.506.10 1,517.92 1,512.20
471 MH 471 CB41 N/A N/A N/A 0.60 5.54 3.34 215.00 0.008651 24 Inch 0.012 22.79 1,506.00 1,504.14 1.512.20 1,510.25
437 CB437 MH439 1.52 0.95 1.44 1.44 4.22 6.14 65.00 0.182308 24 Inch 0.012 104.64 1,514.00 1,502.15 1,520.68 1,506.78
439 MH439 MH42 N/A N/A N/A 1.44 4.21 6.13 304.00 0.004934 24 Inch 0.012 17.21 1.502.05 1,500.55 1.506.78 1.504.73

34 CB34 MH42 0.56 0.95 0.53 0.53 4.22 2.26 67.00 0.004627 24 Inch 0.012 16.67 1,500.86 1,500.55 1,502.78 1,504.73
42 MH42 J 37 N/A N/A N/A 1.98 4.07 8.11 207.00 0.023720 24 Inch 0.012 37.74 1,500.45 1,495.54 1,504.73 1,503.42
37 CB37 J 37 0.55 0.95 0.52 0.52 4.22 2.22 62.00 0.003226 24 Inch 0.012 13.92 1,495.74 1,495.54 1,499.60 1,503.42
43 J 37 IN 101 N/A N/A N/A 2.50 4.02 10.12 68.00 0,004706 241ncl1 0,012 16.81 1.495.54 1,495.22 1,503.42 1,501.50
EX 10:1 IN 101 IN 103 2.34 0.70 1.64 4.14 3.53 14.72 31.00 0.001613 241ncl1 0.012 9.84 1,495.22 1,495.17 1,501.50 1,501.94
EX 104 IN 103 IN 105 0.15 0.95 0.14 4.28 3.52 15.19 20.00 0.003500 241ncl1 0.012 14.50 1,495.17 1,495.10 1,501.94 1,502.09
EX 10e IN 105 J 107 1.22 0.80 0.98 5.26 3.52 18.65 413.00 0.000169 30lncl1 0.012 5.78 1,495.00 1,494.93 1,502.09 1.504.16
EX 10a J 107 IN 109 N/A N/A N/A 5.26 3.38 17.92 62.00 0.021129 30lncl1 0.012 64.59 1,494.83 1,493.52 1,504.16 1,502.32
EX 110 IN 109 IN 111 1.21 0.70 0.85 6.11 3.37 20.76 85.00 0.002235 30lncl1 0.012 21.01 1,493.52 1,493.33 1.502.32 1,504.79
EX 112 IN 111 J 113 0.49 0.95 0.47 6.57 3.35 22.19 207.00 0.004734 361ncl1 0.012 49.71 1,493.33 1,492.35 1,504.79 1.500.49
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•
Upstreaml:>ownstrealT Hydraulic Hydraulic Description

Cover Cover Grade Grade
(tt) (tt) Line tn Line Out

(tt) (tt)

3.63 4.11 1,517.63 1,505.43

4.21 6.14 1,505.09 1,495.15

5.24 1.10 1,494.92 1,494.90

4.12 4.10 1,512.44 1,506.78

4.20 4.11 1,506.64 1,505.43

4.68 2.63 1,514.88 1,503.19

2.73 2.18 1,502.93 1,501.70

-0.08 2.18 1,501.70 1,501.70

2.28 5.88 1,501.46 1,498.56

1.86 5.88 1,498.56 1,498.56

5.88 4.28 1,498.43 1,498.31

4.28 4.77 1,498.11 1,498.00

4.77 4.99 1,497.82 1,497.74

4.59 6.73 1,497.56 1,496.62

6.83 6.30 1,496.26 1,495.80

6.30 8.96 1,495.58 1,495.41

8.46 5.14 1,495.19 1,495.15

Title: Super Red Tan Tt
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• scenariAase

Node Report
•

Label Area Inlet Inlet Extemal System Time Extemal Upstream Tlml System System System "ddltlona I6.ddltiona Known UpstrealT Total Ground Rim Hydraulic
(acres) C CA CA CA of Time of ~f Concentratlo FlowTlml Intensl~~ Rational Flow Carryove Flow !A-ddltlona System Elevation Elevation Grade

(acres) (acres) (acres) f-oneentratlo Coneentratio (min) (min) (In/hr) Flow (efs) (efs) (cfs) Flow Flow (tt) (tt) Line In
(min) (min) (cfs) (cfs) (efs) (tt)

OUT 11 8.63 17.94 3.31 28.76 28.76 1,496.00 1,496.00 1,491.90
J 113 8.63 17.88 3.31 28.80 28.80 1,500.49 1,500.49 1,495.15
CB41 0.66 0.70 0.46 0.00 2.06 0.00 0.00 10.14 10.14 4.20 8.70 0.00 0.00 0.00 0.00 8.70 1,510.25 ~,510.25 1,505.43
CB474 1.05 0.95 0.99 0.00 0.99 10.00 0.00 0.00 10.00 4.22 4.23 0.00 0.00 0.00 0.00 4.23 1,522.54 ~,522.54 1,517.90
MH471 0.60 0.42 5.54 3.34 3.34 1,512.20 1,512.20 1,506.78
CB469 0.63 0.95 0.60 0.00 0.60 0.00 0.00 0.00 0.00 5.54 3.34 0.00 0.00 0.00 0.00 3.34 1,517.92 1,517.92 1,512.67
IN 111 0.49 0.95 0.47 0.00 6.57 10.00 0.00 17.37 17.37 3.35 22.19 0.00 0.00 0.00 0.00 22.19 1,504.79 1,504.79 1,495.41
IN 109 1.21 0.70 0.85 0.00 6.11 10.00 0.00 17.08 17.08 3.37 20.76 0.00 0.00 0.00 0.00 20.76 1,502.32 1,502.32 1,495.80
J 107 5.26 16.99 3.38 17.92 17.92 1,504.16 1,504.16 1,496.62
IN 103 0.15 0.95 0.14 0.00 4.28 10.00 0.00 15.11 15.11 3.52 15.19 0.00 0.00 0.00 0.00 15.19 1,501.94 1,501.94 1,498.00
IN 101 2.34 0.70 1.64 0.00 4.14 15.00 0.00 11.81 15.00 3.53 14.72 0.00 0.00 0.00 0.00 14.72 1,501.50 1,501.50 1,498.31
J 37 2.50 11.46 4.02 10.12 10.12 1,503.42 1,503.42 1,498.56
MH42 1.98 11.07 4.07 8.11 8.11 1,504.73 1,504.73 1,501.70
MH439 1.44 10.06 4.21 6.13 6.13 1,506.78 1,506.78 1,503.19
CB437 1.52 0.95 1.44 0.00 1.44 10.00 0.00 0.00 10.00 4.22 6.14 0.00 0.00 0.00 0.00 6.14 1,520.68 1,520.68 1,515.21
CB34 0.56 0.95 0.53 0.00 0.53 10.00 0.00 0.00 10.00 4.22 2.26 0.00 0.00 0.00 0.00 2.26 1,502.78 1,502.78 1,501.75
CB37 0.55 0.95 0.52 0.00 0.52 10.00 0.00 0.00 10.00 4.22 2.22 0.00 0.00 0.00 0.00 2.22 1,499.60 1,499.60 1,498.57
IN 105 1.22 0.80 0.98 0.00 5.26 10.00 0.00 15.18 15.18 3.52 18.65 0.00 0.00 0.00 0.00 18.65 1,502.09 1,502.09 1,497.74 '
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•
Hydrauli< Local Local Description

Grade Intensl~ Rational
Line Out (In/hr) Flow

(tt) (cfs)

1,491.90
1,494.92
1,505.09 5.54 2.58

1,517.63 4.22 4.23

1,506.64

1,512.44 5.54 3.34

1,495.19 4.22 1.98

1,495.58 4.22 3.60

1,496.26
1,497.82 4.22 0.61

1,498.11 3.53 5.83

1,498.43

1,501.46

1,502.93
1.514.88 4.22 6.14

1.501.70 4.22 2.26

1,498.56 4.22 2.22

1,497.56 4.22 4.18

Title: Super Red Tan TI
r:\.•.\crIssmon road and ramps.stm
11/16/04 09:51:47 AM
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•
Scenario Summary Report

Scenario: Base

Scenario Summary

Physical Properties A1temal Base-Physical Properties
Catchments A1temative Base-Catchments
System Flows Alternative Base-5ystem Flows
Structure Headlosses A1terr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints A1temat Base-Design Constraints

Capital Cost Alternative Base-Capi131 Cost

User Data Alternative Base-User Data

2o?.L

~ . '9... 2.0 CLA.rA P [;.-tV

CbMg lfOA1"OO ot=-

2oZ.'-.. ~1"~OCUOO

;. ~ E.-t-J
O~~£ S&(Sf"f-M. (\)0, \

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Vel~M1t1hikkmFlow Velocity (Vn or Vf)

Hydraulic Grade Converger 0.00 ft

Number of Flow Profile SteJ 5
Return Period 10 year
Minimum Time of Concentrc 5.00 min
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Scenario: Base
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Profile

Scenario: Base

Profile: Profile - 1
Scenario: Base
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•
Scenario: Base

Pipe Report

Upstream :>Ownstrean Upstream~pstream InlE ~pstreart pstream CalculatE cSystem Total Length ponstructec Section Mannings Full upstream
Node Node Inlet Rational Inlet SystemCA Intensi~System (ft) Slope Size n ~apaci~ Invert

Area Coefficient CA (acres) (inlhr) Flow (ftIft) (cfs) ~Ievation
(acres) (acres) (cfs) (ft)

CB 822 CB648 0.74 0.95 0.70 0.70 4.22 2.99 102.90 0.003693 24 ina 0.013 13.75 1,469.80

CB 648 BEND 0.79 0.95 0.75 1.45 4.15 6.08 57.80 0.297578 24 ina 0.013 123.40 1,469.32
BEND 0-1 N/A N/A N/A 1.45 4.15 6.07 17.30 0.005202 24 ina 0.012 17.68 1,452.12
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StormCAD v5.5 [5.5006]
Page 1 of2

Title: Loop 202lUS60 T.!.
r:\...\ramp won s18 19+20.stm Aztec Engineering
01/20/05 02:59:17 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666



•
Scenario: Base

Pipe Report

pownstrean ~pstream )ownstrean ~pstrearr pownstrean Hydraulic Hydraulic
Invert Ground Ground Cover Cover Grade Grade

Elevation ~Ievation Elevation (ft) (ft) Line In Line Out
(tt) (ft) (ft) (ft) (tt)

1,469.42 1,475.13 1,476.24 3.33 4.82 1,470.46 1,470.39

1,452.12 1,476.24 1,458.00 4.92 3.88 1,470.19 1,454.07

1,452.03 1,458.00 1,455.00 3.88 0.97 1,454.04 1,454.03
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•
Scenario: Base

Node Report

Label Area Inlet Inlet Extema System Time Extemal Upstream TimE System System System !t>.dditiona f'dditiona Known
(acres) C CA CA CA of Timeof ( f Concentratio low TimE Intensi~ lRational Flow ~arryove Flow

(acres (acres) (acres) ~oncentratio Concentratio (min) (min) (inlhr) Flow (cfs) (cfs) (cfs)
(min) (min) (cfs)

0-1 1.45 10.59 4.14 6.06
BEND 1.45 10.54 4.15 6.07
CB 64~ 0.79 0.95 0.75 0.00 1.45 10.00 0.00 10.49 10.49 4.15 6.08 0.00 0.00 0.00
CB 82. 0.74 0.95 0.70 0.00 0.70 10.00 0.00 0.00 10.00 4.22 2.99 0.00 0.00 0.00
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upstrean Total Ground Rim Hydrauli< Hydraulic Local Local pescription

jAdditions Isystem!elevatior Elevatior Grade Grade Intensit) Rational

Flow Flow (ft) (ft) Line In Line Out (inlhr) Flow

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

6.06 1,455.00 1,455.00 1,452.03 1,452.03

6.07 1,458.00 1,458.00 1,454.07 n,454.04

0.00 6.08 1,476.24 1,476.24 1,470.39 1,470.19 4.22 3.19

0.00 2.99 1,475.13 1,475.13 1,470.63 1,470.46 4.22 2.99
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Scenario Summary Report

•

Scenario: Base

--------
Scenario Summary

Physical Properties A1temal Base-Physical Properties

Catchments A1temative Base-Gatchments
System Flows A1temative Base-System Flows
Structure Headlosses A1terr Base-Structure. Headlosses

Boundary Conditions A1tem Base-Boundary Conditions

Design Constraints A1temat Base-Design Constraints

Capital Cost A1temative Base-Capital Cost
User Data A1temative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Veldclitlot£llY1iidrm Flow Velocity (Vn or Vf)
Hydraulic Grade Converger 0.00 ft

Number of Flow Profile Ste~ 5
Retum Period 10 year

Minimum Time of Concentn 5.00 min
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• •Scenario: Base
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• •Profile
Scenario: Base
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Scenario: Base

Profile: Profile - 3
Scenario: Base
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.:a=.:a= Scenario: Base
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Scenario: Base

Profile: Profile - 2
Scenario: Base
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Scenario: Base

Profile: Profile - 1
Scenario: Base
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Pipe Report

•
Upstream Downstrean ~pstrean1 ~pstream Inle ~pstreartl pstream CalculatE cSystem Total length ..;onstructec Section Mannlng~ Full ~pstream bownstrean ~pstreamOownstrean ~pstream

Node Node Inlet Rational Inlet SystemCA Intensity System (tt) Slope Size n Capacity Invert Invert Ground Ground Cover
Area Coefficient CA (acres) (In/hr) Flow (Wft) (cfs) Elevation Elevation Elevation Elevation (tt)

(acres) (acres) (cfs) (ft) (tt) (ft) (ft)

BEND 0-1 N/A N/A N/A 7.35 4.02 29.78 75.00 0.004533 24 Inch 0.012 16.50 1,439.53 1,439.19 1,450.00 1,445.00 8.47
CB823 CB824 2.11 0.90 1.91 1.91 4.22 8.11 109.10 0.009991 24 Inch 0.012 24.50 1,467.50 1,466.41 1,471.10 1,472.10 1.60
CB824 CB826 0.88 0.95 0.84 2.74 4.18 11.57 316.90 0.016125 24 Inch 0.012 31.12 1,466.31 1,461.20 1,472.10 1,467.27 3.79
CB825 CB826 4.67 0.83 3.85 3.85 4.22 16.39 140.90 0.003478 24 Inch 0.012 14.45 1,461.69 1,461.20 1,466.09 1,467.27 2.40
CB826 MH 831 0.53 0.95 0.50 7.10 4.10 29.38 199.30 0.012995 24 Inch 0.012 27.94 1,461.10 1,458.51 1,467.27 1,466.20 4.17
MH831 MH 905 N/A N/A N/A 7.10 4.06 29.03 167.50 0.023881 24 Inch 0.012 37.87 1,458.51 1,454.51 1,466.20 1,461.20 5.69
MH905 BEND N/A N/A N/A 7.35 4.03 29.82 70.00 0.213714 24 Inch 0.012 113.29 1,454.49 1,439.53 1,461.20 1,450.00 4.71
CB650 MH 905 0.26 0.95 0.25 0.25 4.22 1.05 6.50 0.016923 241nc/1 0.012 31.88 1,454.62 1,454.51 1,461.25 1,461.20 4.63
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Downstrean Hydrauli Hydraulic

Cover Grade Grade
(tt) Line In Line Out

(tt) (tt)

3.81 1,442.241,441.05
3.69 1,468.51 1,467.94

4.071,467.531,464.89
4.07 1,465.52 1,464.89
5.69 1,464.08 1,461.21

4.69 1,460.36 1,455.84
8.47 1,456.35 1,443.08
4.69 1,456.35 1,456.35

~-_......
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Node Report

•
Label Area Inlet Inlet External System Time External Upstream Time System. System System Addltiona i'\dditlona Known Upstrearr Total Ground Rim Hydraulic

(acres) C CA CA CA of Time of f Concentratlo Flow TimE Intensity Rational Flow Carryove Flow Addltiona System Elevatior Elevation Grade
(acres) (acres) (acres) ;oncentratlo poncenlratlo (min) (min) (In/hr) Flow (cfs) (cfs) (cfs) Flow· Flow (tt) (tt) Line In

(min) (min) (cfs) (cfs) (cfs) (tt)

0-1 7.35 11.57 4.00 29.65 29.65 1,445.00 1,445.00 1,439.10

BEND 7.35 11.44 4.02 29.78 29.78 1,450.00 1,450.00 1,443.08

MH 90f 7.35 11.40 4.03 29.82 29.82 1,461.20 1,461.20 1,456.35
MH 831 7.10 11.19 4.06 29.03 29.03 1,466.20 1,466.20 1,461.21
CB826 0.53 0.95 0.50 0.00 7.10 10.00 0.00 10.84 10.84 4.10 29.38 0.00 0.00 0.00 0.00 29.38 1,467.27 1,467.27 1,464.89
CB824 0.88 0.95 0.84 0.00 2.74 10.00 0.00 10.26 10.26 4.18 11.57 0.00 0.00 0.00 0.00 11.57 1,472.10 1,472.10 1,467.94
CB823 2.11 0.90 1.91 0.00 1.91 10.00 0.00 0.00 10.00 4.22 8.11 0.00 0.00 0.00 0.00 . 8.11 1,471.10 1,471.10 1,468.91
CB825 4.67 0.83 3.85 0.00 3.85 10.00 0.00 0.00 10.00 4.22 16.39 0.00 0.00 0.00 0.00 16.39 1,466.09 1,466.09 1,465.95
CB650 0.26 0.95 0.25 0.00 0.25 10.00 0.00 0.00 10.00 4.22 1.05 0.00 0.00 0.00 0.00 1.05 1,461.25 1,461.25 1,456.35

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1430+50.stm
01/19/05 01:05:08 PM

Aztec Engineering
@Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)

Page 1 of?



•
Hydraull< Local Local Description

Grade Intensity Rational
Line Out (In/hr) Flow

(ft) (cfs)

1,439.10
1,442.24

1,456.35
1,460.36

1,464.08 4.22 2.14

1,467.53 4.22 3.56

1,468.51 4.22 8.11

1,465.52 4.22 16.39

1,456.35 4.22 1.05

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1430+50.stm
01/19/05 01:05:08 PM

;~

Node Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006J

Page 2 of 2



•
Scenario Summary Report

Scenario: Base

Scenario Summary

Physical Properties A1temal Base-Physical Properties
Catchments A1temative Base-Catchments
System Flows A1temative Base-System Flows
Structure Headlosses A1terr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints A1temat Base-Design Constraints
Capital Cost A1temative Base-Capital Cost

User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Vel~AIIUliktm Flow Velocity (Vn or Vf)

Hydraulic Grade Converger 0.00 ft

Number of Flow Profile Ste~ 5
Retum Period 10 year

Minimum Time of Concentrc 5.00 min

Created: 01/19/0501:16:48 PM

•

•
Project Engineer: Aztec Engineering

StormCAD v5.5 [5.5006)
Page 1 of 1

TItle: Loop 2021 US 60 T. I.
r:\...\storm drain at sta 1436+70.stm Aztec Engineering
01/19/05 01:45:17 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755·1666



Profile: Profile - 1
Scenario:PBgD~

Scenario: Base

Elevation (ft)

1,455.00

1,460.00
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@S=0.004639 ftIfl

•

•

•
Project Engineer: Aztec Engineering

StonnCAD v5.5 [5.5006)
Page 1 of 1

Aztec Engineering
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Title: Loop 2021 US 60 T. I.
r:\...\stonn drain at sta 1436+70.stm
01/19/05 01:45:05 PM © Haestad Methods, Inc.



•

•

•

Scenario: Base

Pipe Report

Upstream pownstrean Upstream pstream 'nle ~pstreart pstream Calculate cSystem Total Length ..onstructec Section Manning~ Full ~pstream
Node Node Inlet Rational Inlet SystemCA Intensi~Isystem (ft) Slope Size n !Capacity Invert

Area Coefficient CA (acres) (inlhr) Flow (ftIft) (cfs) Elevation
(acres) (acres) (cfs) (ft)

CB 827 CB828 4.34 0.82 3.56 3.56 4.22 15.14 129.30 0.006961 24inct 0.012 20.45 1,459.00
CB 828 BEND 1 0.81 0.95 0.77 4.33 4.18 18.23 9.70 0.009278 24 inct 0.012 23.61 1,458.00
BEND 1 BEND 2 N/A N/A N/A 4.33 4.18 18.22 36.60 0.342623 24inct 0.012 143.44 1,457.91
BEND 2 0-1 N/A N/A N/A 4.33 4.17 18.21 19.40 0.004639 12 inct 0.012 2.63 1,445.37

Title: Loop 2021 US 60 T. I.
r:\...\stomn drain at sta 1436+70.stm
01/19/05 01 :45:29 PM © Haestad Methods. Inc.

Project Engineer: Aztec Engineering
Aztec Engineering StomnCAD v5.5 [5.5006]

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 2



bownstrearr Upstream )ownstrearr Upstream )ownstrearr Hydraulic Hydraulic

Invert Ground Ground Cover Cover Grade Grade

Elevation Elevation Elevation .(ft) (ft) Line In Line Out

(ft) (ft) (ft) (ft) (ft)

1,458.10 1,462.90 1,465.32 1.90 5.22 1,460.40 1,460.00

1,457.91 1,465.32 1,464.00 5.32 4.09 1,459.54 1,459.33

1,445.37 1,464.00 1,452.00 4.09 4.63 1,459.45 1,450.60

1,445.28 1,452.00 1,448.00 5.63 1.72 1,450.60 1,446.28

•
Scenario: Base

Pipe Report

•

•
Project Engineer: Aztec Engineering

StormCAD v5.5 [5.5006]
Page 2 of 2

Title: Loop 2021 US 60 T. I.
r:\...\stonn drain at sta 1436+70.stm Aztec Engineering
01/19/05 01:45:29 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666



•
Scenario: Base

Node Report

Label Area Inlet Inlet Extema System Time Extemal ~pstream Time System System System Additiona Additiona Known
(acres C CA CA CA of Time of ~f Concentratio Flow TimE Intensi~ Rational Row carryove Flow

(acres (acres) (acres) ~ncentratio Concentratio (min) (min) (in/hr) Flow (cfs) (cfs) (cfs)
(min) (min) (cfs)

0-1 4.33 10.36 4.17 18.20
BEND~ 4.33 10.34 4.17 18.21
BEND 4.33 10.32 4.18 18.22

CB828 0.81 0.95 0.77 0.00 4.33 10.00 0.00 10.30 10.30 4.18 18.23 0.00 0.00 0.00
CB 827 4.34 0.82 3.56 0.00 3.56 10.00 0.00 0.00 10.00 4.22 15.14 0.00 0.00 0.00

•

•
Project Engineer: Aztec Engineering

StormCAD v5.5 [5.5006]
Page 1 of2

Title: Loop 2021 US 60 T. I.
r:\...\storm drain at sta 1436+70.stm Aztec Engineering
01/19/05 01:45:40 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666



•
Scenario: Base

Node Report

upstrearr Total Ground Rim Hydraulic Hydraulic Local Local Description

Additiona System Elevatior Elevatior Grade Grade Intensit) Rational
Flow Flow (ft) (ft) Line In Line Out (inlhr) Flow
(cfs) (cfs) (ft) (ft) (cfs)

18.20 1,448.00 1,448.00 1,445.28 1,445.28

18.21 1,452.00 1,447.37 1,450.60 1,450.60

18.22 1,464.00 1,459.91 1,459.45 1,459.45

0.00 18.23 1,465.32 1,465.32 1,460.00 1,459.54 4.22 3.27

0.00 15.14 1,462.90 1,462.90 1,461.05 1,460.40 4.22 15.14

•

•
Project Engineer: Aztec Engineering

StormCAD v5.5 [5.5006]
Page2of2

TItle: Loop 2021 US 60 T. I.
r:\...\storm drain at sta 1436+70.stm Aztec Engineering
01/19/05 01 :45:40 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666



e

Scenario Summary

Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments

System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost

User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average VellAJit]liMtlIhiktm Flow Velocity (Vn or VI)
Hydraulic Grade Converger 0.00 ft

Number of Flow Profile SteJ 5
Return Period 10 year
Minimum Time of Concentn 5.00 min

Created: 09/10/04 09:05:19 AM

·e
Scenario Summary Report

Scenario: Base

;)02- L LAl ~L. (Y.

"'S~. 1440"'"e

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1440+25.stm
11/11/04 01:02:23 PM

Aztec Engineering
@ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 (5.5006]

Page 1 of 1



• •Scenario: Base

0-1 (Outlets to Drainage Dtich that Discharges to Basin NE-2)

Bend (Vertical Bend)

CB830

CB829

•

Title: Loop 202lUS 60 T I
r:\...\storm drain at sta 1440+25.stm
11/11/04 12:55:59 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]

Page 1 of 1



• •Profile
Scenario: Base

Profile: Profile - 1
Scenario: Base

•

....... 1,465.00

0+00

······················P:B29

115.20ft 24 inch

@S : 0.004253 ftlft

CollClele

\

17.10ft

1+00

Statioo(ft)

1,460.00

1,450.00

1,445.00

P-830B

24 Inch Conaete

@S : 0.005263 flIft

..m... 1,440.00
2+00

EleYatioo(ft)

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1440+25.stm
11/11/04 01:04:45 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)

Page 1 of 1



•
Pipe Report

•
Label IJpstream pownstrean ~pstrean1 pstream Inle lJpstreart pstream CalculatE ~ystem Total Length ponstructec Section Manning Full ~pstream JownstrealT Upstream Jownstream

Node Node Inlet Rational Inlet System CA Intensl~ System (ft) Slope Size n Capacity Invert Invert Ground Ground
Area Coefficient CA (acres) (In/hr) Flow (ftIft) (cts) Elevation Elevation Elevation Elevation

(acres) (acres) (cts) (ft) (ft) (ft) (ft)

P-829 CB829 CB830 6.25 0.83 5.19 5.19 4.22 22.07 115.20 0.004253 24 Inch 0.012 15.98 1,456.03 1,455.54 1,459.03 1,462.27
P-830 J. CB830 Bend 0.66 0.95 0.63 5.81 4.18 24.51 35.50 0.292676 24 Inch 0.012 132.58 1,455.54 1,445.15 1,462.27 1,452.00

P·830 E Bend 0-1 N/A N/A N/A 5.81 4.18 24.50 17.10 0.005263 24 Inch 0.012 17.78 1,445.15 1,445.06 1,452.00 1,448.00

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1440+25.stm
11/11/04 12:58:36 PM

Aztec EngIneerIng
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1.203.755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)

Page 1 of2



•
Upstrearr Downstrea

Cover Cover
(ft) (ft)

1.00

4.73

4.85

Title: Loop 202/US 60 T I
r:\...\stonn drain at sta 1440+25.stm
11/11/04 12:58:36 PM

escrlptlon

•Scenario: Base

Pipe Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]

Page2of2



• scena&ase

Node Report
•

Label Area Inlet Inlet Extema System Time Extemal Upstream Time System System System Addltlona ~ddltlona Known Upstream Total Ground Rim Hydraulic
(acres) C CA CA CA ot Timeot t Concentratlo Flow TimE Intensl~~ Rational Flow Carryove Flow f&.ddltlona System Elevatlol1 Elevatlol1 Grade

(acres) (acres) (acres) ~oncentratlo ~oncentratlo (min) (min) (in/hr) Flow (cts) (cts) (cts) Flow Flow (tt) (tt) Line In
(min) (min) (cts) (cts) (cfs) (tt)

0-1 5.81 10.33 4.17 24.47 24.47 1,448.00 1,448.00 1,445.06
Bend 5.81 10.29 4.18 24.50 24.50 1,452.00 1,452.00 1,447.58

CB83C 0.66 0.95 0.63 0.00 5.81 10.00 0.00 10.27 10.27 4.18 24.51 0.00 0.00 0.00 0.00 24.51 1,462.27 1,462.27 1,451.84
CB82~ 6.25 0.83 5.19 0.00 5.19 10.00 0.00 0.00 10.00 4.22 22.01 0.00 0.00 0.00 0.00 22.01 1,459.03 1,459.03 1,459.54

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1440+25.stm
11/11/04 12:55:45 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 0610Q USA +1-203-155-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]

Page 1 of2



•
Hydraulll local local Description

Grade Intensity Rational
line Out (In/hr) Flow

(ft) (cfs)

1,445.06
1,447.10
1,457.29 4.22 2.67

1,458.77 4.22 22.07

Title: loop 202/US 60 T I
r:\...\storm drain at sta 1440+25.stm
11/11/04 12:55:45 PM

scena.Base

Node Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)

Page2of2



•
Scenario Summary

Physical Properties Altemal Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Veldult)llill~1ktm Flow Velocity (Vn or Vf)
Hydraulic Grade Converger 0.00 ft

Number of Flow Profile Stef 5
Return Period 10 year
Minimum Time of Concentn 5.00 min

Created: 09/10/04 09:22:35 AM

•Scenario Summary Report
Scenario: Base

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1445+83.stm
11/11/04 03:15:28 PM

Aztec EngIneering
@Haestad Methods, Inc. 37 Brookside Road WaterbUry, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]

Page 1 of 1



• •
Scenario: Base •
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o
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o
00
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0-1 (Outlets to Basin NE-2)

Bend (Vertical Bend)

CB807

Title: Loop 202/US 60 T I
r:\.••\storm drain at sta 1445+83.stm
11/11/04 03:15:40 PM

CB804

Aztec Engineering
@Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]

Page 1 of 1



•
Profile

Scenario: Base

Profile: Profile - 1
Scenario: Base

.......................................- _ -..................... .. - - ..-_........... 1,460.00
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•
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Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]

Page 1 of 1
Aztec Engineering

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Title: Loop 202lUS 60 T I
r:\...\storm drain at sta 1445+83.stm
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• •Scenario: Base

Pipe Report

•
Label l,Jpslrearr Downstrearr Upstrearr ~pSlream Inlel.Jpstream pstream CalculatE cSystem Total Length :onstructec Section Mannlngl Full Upstream :>ownstrean lJpstream Downstream

Node Node Inlet Rational Inlet System CA Intensl~System (ft) Slope Size n Capacity Invert Invert Ground Ground
Area Coefficient CA (acres) (In/hr) Flow (Wft) (cfs) Elevation Elevation Elevation Elevation

(acres) (acres) (efs) (ft) (ft) (ft) (ft)

P·804 CB804 CB807 1.91 0.85 1.62 1.62 4.22 6.90 121.70 0.004026 241nel1 0.012 15.55 1,450.50 1,450.01 1,453.84 1,457.34
P·807 J CB807 Bend 0.72 0.95 0.68 2.31 4.16 9.67 37.00 0.313514 241ncl1 0.012 137.22 1,449.51 1,437.91 1,457.34 1,446.00
P·8071 Bend 0-1 N/A N/A N/A 2.31 4.16 9.67 88.00 0.037614 241ncl1 0.012 47.53 1,437.91 1,434.60 1,446.00 1,438.00

Title: Loop 202/US 60 T I
r:\..,\storm drain at sla 1445+83.stm
11/11/04 03:14:54 PM

Aztec Engineering
@Haeslad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203.755.1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)
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•
Upstream )ownstrean Hydraulic Hydraulic Description

Cover Cover Grade Grade
(ft) (ft) Line In Line Out

(ft) (ft)

1.34 5.33 1,451.43 1,450.94

5.83 6.09 1,450.62 1,439.25

6.09 1.40 1,439.02 1,435.22

Title: Loop 202/US 60 T I
r:\.•.\storm drain at sta 1445+83.stm
11/11104 03:14:54 PM

scenaAase

Pipe Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

..

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]

Page2of2



• scena.tBase

Node Report
•

Label Area Inlet Inlet External System Time External Upstream TimE System System System ~ddltlona Addltlona Known Upstream Total Ground Rim Hydraulic
(acres) C CA CA CA ot Time ot ~t Concentratlo Flow TimE Intensity Rational Flow Carryove Flow Addiliona System Elevation Elevation Grade

(acres) (acres) (acres) ..oncentratlo l'oneentratlo (min) (min) (Infhr) Flow (ets) (cts) (ets) Flow Flow (tt) (tt) Line In
(min) (min) (ets) (ets) (ets) (ft)

0·1 2.31 10.57 4.14 9.63 9.63 1,438.00 1,438.00 1,434.60
Bend 2.31 10.45 4.16 9.67 9.67 1,446.00 1,446.00 1,439.25
CB80 0.72 0.95 0.68 0.00 2.31 10.00 0.00 10.42 10.42 4.16 9.67 0.00 0.00 0.00 0.00 9.67 1,457.34 1,457.34 1,450.85
CB 80~ 1.91 0.85 1.62 0.00 1.62 10.00 0.00 0.00 10.00 4.22 6.90 0.00 0.00 0.00 0.00 6.90 1,453.84 1,453.84 1,451.79

Title: Loop 202/US 60 T I
r:\...\storm drain at sla 1445+83.slm
11/11/04 03:15:13 PM

Aztec Engineering
@Haeslad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1l?66

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)
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•
Hydraulic Local Local pescriptlon

Grade Intensl\) Rational
Line Out (in/hr) Flow

(tt) (cfs)

1,434.60
1,439.02

1,450.62 4.22 2.91

1,451.43 4.22 6.90

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1445+83.stm
11/11/04 03:15:13 PM

scenar'Base

Node Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.6006]

Page2of2



•
Scenario Summary

Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Veldml:).till~lJctm Flow Velocity (Vn or VI)
Hydraulic Grade Converger 0.00 ft
Number of Flow Profile Ste, 5
Return Period 10 year
Minimum Time of Concentn 5.00 min

Created: 09/10/04 09:41 :49 AM

•
Scenario Summary Report

Scenario: Base
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Project Engineer: Aztec Engineering
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Page 1 of 1



• pr.
Scenario: Base •

Profile: Profile - 1
Scenario: Base
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• •Scenario: Base

(Outlets to Basin SW)

CB724

•

L202 Eastbound Lanes

CB725

Title: Loop 202lUS 60 T I
r:\.•.\storm drain at sta 1457+72.stm
11/12/04 08:38:52 AM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, cr 06708 USA +1-203-765-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]
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• scena&ase

Pipe Report
•

Label Upstream pownstrean Upstream pstream Inle~pstrear1J pstream CalculatE «System Total Length :onstructec Section Manning Full LJPstream )ownstrearr Upstrearr pownstream
Node Node Inlet Rational Inlet System CA Intensl~System (ft) Slope Size n Capacity Invert invert Ground Ground

Area Coefficient CA (acres) (In/hr) Flow (ttlft) (cfs) Elevation Elevation Elevation Elevation
(acres) (acres) (cfs) (ft) (ft) (ft) (ft)

P-724 CB724 CB725 0.81 0.70 0.57 0.57 4.22 2.41 98.30 0.003052 24 inch 0.012 13.54 1,442.60 1,442.30 1,445.60 1,450.05
725 A CB725 Bend 0.58 0.95 0.55 1.12 4.15 4.68 41.60 0.274760 24 Inch 0.012 128.46 1,442.20 1,430.77 1,450.05 1,436.00
P-725 E Bend 0-1 N/A N/A N/A 1.12 4.15 4.67 32.00 0.005000 24 Inch 0.012 17.33 1,430.77 1,430.61 1,436.00 1,435.00

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1457+72.stm
11/12/04 08:39:24 AM

Aztec Engineering
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006J
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•
Upstream )ownstrean Hydraulic Hydraulic Description

Cover Cover Grade Grade
(ft) (ft) Line In Line Out

(ft) (ft)

1.00 5.75 1,443.18 1,443.10

5.85 3.23 1,442.96 1,431.67

3.23 2.39 1,431.53 1,431.32

scena.tBase

Pipe Report

•

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1457+72.stm
11/12/04 08:39:24 AM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006J
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•
Node Report

•
Label Area Inlet Inlet External System Time External Upstream Time System System System Addltlona ~ddltlona Known Upstream Total Ground Rim Hydraulic

(acres) C CA CA CA of Time of ~f Concentratio ~lowTlmE Intensl~~ Rational Flow Carryove Flow ~ddltlona System Elevation Elevation Grade
(acres (acres) (acres) poncentratio ~oncentratio (min) (min) (in/hr) Flow (cfs) (Cf5) (cfs) Flow Flow (ft) (ft) Line In

(min) (min) (Cf5) (cfs) (Cf5) (ft)

0-1 1.12 10.65 4.13 4.65 4.65 1,435.00 1,435.00 1,430.61
Bend 1.12 10.54 4.15 4.67 4.67 1,436.00 1,436.00 1,431.67

CB 72f 0.58 0.95 0.55 0.00 1.12 10.00 0.00 10.50 10.50 4.15 4.68 0.00 0.00 0.00 0.00 4.68 1,450.05 1,450.05 1,443.10
CB72~ 0.81 0.70 0.57 0.00 0.57 10.00 0.00 0.00 10.00 4.22 2.41 0.00 0.00 0.00 0.00 2.41 1,445.60 1,445.60 1,443.34

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1457+72.stm
11/12/04 08:39:42 AM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1·203·755·1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]
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•
Hydraulic Local Local pescriptlon

Grade Intenslt) Rational
Line Out (In/hr) Flow

(ft) (cfs)

1,430.61

1,431.53

1,442.96 4.22 2.34
1,443.18 4.22 2.41

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1457+72.stm
11/12/04 08:39:42 AM

.'Scenario: Base

Node Report

Aztec Engineering
@Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +1·203·755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006J
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•
Scenario Summary

Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternallve Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Vel~t11lllhiktm Flow Velocity (Vn or Vf)
Hydraulic Grade Converger 0.00 ft

Number of Flow Profile SteJ 5
Return Period 10 year

Minimum Time of Concentn 5.00 min

Created: 09/10/0410:21:55 AM

•Scenario Summary Report
Scenario: Base
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Aztec Engineering
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Project Engineer: Aztec Engineering
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«

CB731

•Scenario: Base

0-1 (Outlets to Basin SE)

Bend (Vertical Bend)

P-733

CB 730

CB 732

CB733

•

Title: Loop 202JUS 60 T I
r:\...\storm drain at sta 1462+52.slm
11/12/04 11:14:43 AM
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• pA
Scenario: Base •

Profile: Profile - 1
Scenario: Base
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• pile
Scenario: Base

Profile: Profile - 2
Scenario: Base

•
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Aztec Engineering
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• scenarAase

Pipe Report
•

label Upstream Downstrearr Upstream pstream Inle Upstreart pstream CalculatE cSystem Total length Constructe( Section Manning! Full Upstream )ownstrearr Upstream Downstream
Node Node Inlet Rational Inlet SystemCA Intensity System (ft) Slope Size n Capacity Invert Invert Ground Ground

Area Coefficient CA (acres) (in/hr) Flow (ftIft) (cts) Elevation Elevation Elevation Elevation
(acres) (acres) (cts) (ft) (ft) (ft) (ft)

P-732 CB732 CB730 0.16 0.95 0.15 0.15 4.22 0.65 129.70 0.027448 24 Inch 0.012 40.60 1,444.66 1,441.10 1,450.02 1,444.00

P·730 CB730 CB731 2.16 0.70 1.51 1.66 4.16 6.97 99.30 0.003021 24 inch 0.012 13.47 1,441.00 1,440.70 1,444.00 1,449.45
P-731 J CB731 Bend 0.52 0.95 0.49 2.52 4.10 10.42 36.00 0.180278 24 Inch 0.012 104.05 1,440.60 1,434.11 1,449.45 1,440.00
P-731 E Bend 0-1 N/A N/A N/A 2.52 4.10 10.41 12.00 0.006667 24 Inch 0.012 20.01 1,434.11 1,434.03 1,440.00 1,437.00
P-733 CB733 CB731 0.38 0.95 0.36 0.36 4.22 1.54 171.20 0.005023 24 inch 0.012 17.37 1,443.80 1,442.94 1,449.54 1,449.45

Title: Loop 202/US 60 T I
r:\...\stonn drain at sta 1462+52.stm
11/12/04 11:15:04AM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA +1-203·755·1666

Project Engineer: Aztec Engineering
StonnCAD v5.5 (5.5006)
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•
Upstream )ownstrean Hydraulic Hydraulic bescription

Cover Cover Grade Grade
(tt) (tt) LIne In LIne Out

(tt) (tt)

3.36 0.90 1,444.94 1,442.27

1.00 6.75 1,442.14 1,442.04

6.85 3.89 1,441.76 1,435.50

3.89 0.97 1,435.27 1,435.10

3.74 4.51 1,444.23 1,443.34

Title: Loop 202/US 60 T I
r:\...\stonn drain at sta 1462+52.stm
11/12/04 11:15:04 AM

•Scenario: Base

Pipe Report

Aztec EngIneering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StonnCAD v5.5 [5.5006]
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• '.Scenario: Base

Node Report

.'
Label Area Inlet Inlet External System Time External Upstream Time System System System Mdltlona Additlona Known Upstrearr Total Ground Rim Hydraulic

(acres) C CA CA CA of Time of ~f Concentratlo 5=lowTimE Intensi~y Rational Flow Carryove Flow ~ddltiona System Elevation Elevation Grade
(acres) (acres) (acres) fioncentralio ~oncentratlo (min) (min) (ln/hr) Flow (cfs) (cfs) (crs) Flow Flow (ft) (ft) Line In

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

0·1 2.52 10.90 4.10 10.40 10.40 1,437.00 1,437.00 1,434.03

Bend 2.52 10.87 4.10 10.41 10.41 1,440.00 1,440.00 1,435.50

CB 731 0.52 0.95 0.49 0.00 2.52 10.00 0.00 10.84 10.84 4.10 10.42 0.00 0.00 0.00 0.00 10.42 1,449.45 1,449.45 1,442.04

CB 73C 2.16 0.70 1.51 0.00 1.66 10.00 0.00 10.45 10.45 4.16 6.97 0.00 0.00 0.00 0.00 6.97 1,444.00 1,444.00 1,442.27
CB 73. 0.16 0.95 0.15 0.00 0.15 10.00 0.00 0.00 10.00 4.22 0.65 0.00 0.00 0.00 0,00 0.65 1,450.02 1,450.02 1,445.03
CB73r, 0.38 0.95 0.36 0.00 0.36 10.00 0.00 0.00 10.00 4.22 1.54 0.00 0.00 0.00 0.00 1.54 1,449.54 1,449.54 1,444.38

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1462+52.stm
11/12/04 11:15:28 AM

Aztec Engineering
<Cl Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1.203·755.1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006J
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•
Hydraull( Local Local Description

Grade Intensity Rational
Line Out (In/hr) Flow

(ft) (cfs)

1,434.03

1,435.27

1,441.76 4.22 2.10
1,442.14 4.22 6.43
1,444.94 4.22 0.65
1,444.23 4.22 1.54

Title: Loop 202/US 60 T I
r:\...\storm drain at sta 1462+52.stm
11/12/04 11:15:28AM

•Scenario: Base

Node Report

Aztec Englne.rlng
@Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203·755·1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)
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•
Scenario Summary

Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Allem Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Gravity Calculation Options

Analysis Type Backwater Analysis
Average Velduil)lAIIWhIId'm Flow Velocity (Vn or Vf)
Hydraulic Grade Converger 0.00 ft
Number of Flow Profile SteJ 5

Return Period 10 year

Minimum Time of Concentn 5.00 min

Created: 09/10/04 10:44:57 AM

•
Scenario Summary Report

Scenario: Base

Title: Loop 202/US 60 T I
r:\...\storrn drain at ramp w-s at sta 45+50.stm
11/16/04 04:00:28 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road WaterbUry, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)

Page 1 of 1



• • •Scenario: Base

....

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006)

Page 1 of 1+1-203-755-1666
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Title: Loop 202/US 60 T I
r:\...\storm drain at ramp w-s at sta 45+50.stm
11/16/04 03:25:37 PM



• •Profile
Scenario: Base •

Profile: Profile - 1
Scenario: Base
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Title: Loop 202/US 60 T I
r:\...\storm drain at ramp w-s at sta 45+50.stm
11/16/04 04:00:15 PM

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203·755.1666

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]
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• scenattBase

Pipe Report
•

Label ,",pstream )ownstrean ,",pstrean1 Jpstream Inle~pstreartJ pstream CalculatE ~ystem Total Length ~onstructe( Section Mannlngs Full Upstrearr pownstrean Upstrearr pownstrearr Upstream
Node Node Inlet Rational Inlet System CA Intensi~System (tt) Slope Size n Capacity Invert Invert Ground Ground Cover

Area Coefficient CA (acres) (In/hr) Flow (Wft) (cfs) Elevation Elevation Elevation Elevation (ft)
(acres) (acres) (cfs) (ft) (ft) (ft) (ft)

P-608 CB608 CB609 0.40 0.95 0.38 0.38 4.22 1.62 131.90 0.012358 24 Inch 0.012 27.24 1,452.00 1,450.37 1,456.75 1,454.70 2.75

P-609 CB609 CB821 0.12 0.95 0.11 0.49 4.16 2.07 48.40 0.054959 24 Inch 0.012 57.45 1,450.27 1,447.61 1,454.70 1,453.27 2.43

P·821 CB821 0-1 0.26 0.95 0.25 0.74 4.14 3.09 42.00 0.035714 24 Inch 0.012 46.31 1,447.52 1,446.02 1.453.27 1,448.50 3.75

Title: Loop 202/US 60 T I
r:\...\storm drain at ramp w-s at sta 45+50.stm
11/16/04 04:00:46 PM

Aztec Engtne.rlng
@Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Aztec Engineering
StorrnCAD v5.5 [5.5006]

Page 1 of2



•
pownstrean Hydraulic Hydraulic Description

Cover .Grade Grade
(ft) Line In Line Out

(ft) (ft)

2.33 1,452.44 1,450.88
3.66 1,450.77 1,448.25
0.48 1,448.13 1,448.02

Title: Loop 202/US 60 T I
r:\...\storm drain at ramp w-s at sta 45+50.stm
11/16/04 04:00:46 PM

•Scenario: Base

Pipe Report

Aztec Engineering
@Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006J

Page 2 of2



•
Node Report

•
Label Area Inlet Inlet External System Time External Upstream TimE System System System ~ddltlona !A-dditlona Known Upstream Total Ground Rim Hydraulic

(acres) C CA CA CA of Timeof C f Coneentratlo I=lowTlmE Intensi~ Rational Flow Carryove Flow il\ddltiona System Elevatior Elevatlor Grade
(acres) (acres) (acres) ..;oneentratlo poneentratlo (min) (min) (in/hr) Flow (efs) (ets) (ets) Flow Flow (ft) (ft) Line In

(min) (min) (ets) (ets) (efs) (ft)

0-1 0.74 10.64 4.13 3.09 3.09 1,448.50 1,448.50 1,446.02

CB821 0.26 0.95 0.25 0.00 0.74 10.00 0.00 10.56 10.56 4.14 3.09 0.00 0.00 0.00 0.00 3.09 1,453.27 1,453.27 1,448.25

CB60~ 0.12 0.95 0.11 0.00 0.49 10.00 0.00 10.46 10.46 4.16 2.07 0.00 0.00 0.00 0.00 2.07 1,454.70 1,454.70 1,450.88

CB 60E 0.40 0.95 0.38 0.00 0.38 10.00 0.00 0.00 10.00 4.22 1.62 0.00 0.00 0.00 0.00 1.62 1,456.75 1,456.75 1,452.59

Tille: Loop 202/US 60 T I
r:\...\storm drain at ramp w-s at sta 45+50.stm
11/16/04 04:01 :01 PM

Aztec Engineering
@Haestad Methods, Ine. 37 Brookside Road Waterbury, CT 06708 USA +1-203·755·1666

Project Engineer: Aitec Engineering
StormCAD v5.5 [5.5006]
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•
Hydraulic Local Local Description

Grade Intensft) Rational
Line Out (in/hr) Flow

(ft) (cfs)

1,446.02

1,448.13 4.22 1.05
1,450.77 4.22 0.48
1,452.44 4.22 1.62

Title: Loop 202/US 60 T I
r:\...\storm drain at ramp w-s at sta 45+50.stm
11/16/04 04:01:01 PM

•Scenarao:Base

Node Report

Aztec Engineering
@Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: Aztec Engineering
StormCAD v5.5 [5.5006]
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US 601202L System Traffic Interchange - Phase II
Final Drainage Reporr

APPENDIX C

STAGE IV (95%) PLANS
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TRACS NO. H5686 04C

----L

ROUTE LOCATION

202

--r/~ _

!
~ _ - -- - - ..1 __

-----
----

'- Exsf Basin NW-]~

NOTE, See RBlTKJliJl SumfTIiJry Sheets. Dwg Nos. G-9.01
Through G-9.08 for RefTKJVal QuantifIes

/

" /'

/" /\
/ / "-

/ / >- /'
1//

I I /
;' I 1
'/ 1

, ,I

1
/

/
/

/
/

/

c....J
o

Reconsfructlon qf $Wale Transltfon
/ " S~ Detail 00

I // .-l-

__1<75

•

i•

•
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£xst DraInage DItch

!
cst ~ FuttJr6 !HOV

J

I

BasIn s£
see oetarl ON

+

\

\
\

BasIn $W
see oetatf OM

I

\
\

I
I
i
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\
I

\
\

\
i
\
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\

\
\
\

•...........,.:'...n-rrL':f ~,.~•.~_:~,=-.-l.-3!~OJR~A~IN~A;G~E~PL!-A;N~SH..!E~E~1~~-\1'1<-,,,,- ..=~ st" \453+50 to 5t" 1....

00

• nrrr£, see Ael!"'a' SU""",rY 5~' [)W!I nos. G-9.0

1

"'ZOZ -- LOOP ZoZf\J5 60 oj· L-o-'llG-tlO-.-O--\.l-l--'

" fhr"J(Jh G-9.
08

for Rem"'a' ()Jan/lffBS of
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-;::;-'0'~ oeM es 1450

'Fo-Remalir

c
l-:

i

6 - o;w

cst ERamo N-W

\
\

~

I

I
I

$I

Exst Dralngqe System~
To RemaIn

a
I'-

-

! .0

,= I

\
rei

.J
!

-------,f----.-...

A
o

I
1

J
=<;'~~...~ Exst Lateral i'....
...li" !it !. I, :- _ ~ - - / To RemaIn I ~ Exst Drainage System

: j" • II if " ~ To RemaIn
_., :l! !! I~...::::::s .' I ------: ,
~~::-.o:~- I!-

~-~..-.~~-~

~
''iSS J::=~ r;lrj--.:::: ~~ =

~ <>;>1""::::::::::: . ~~: '=
=="= ~~ r' .'7' ..",=

~~ -=i -~
---=-;;=- -~ ;,!I Exst Lateral

I / To RemaIn
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1 --

1
r
i
i

010

•

~•



_OF_202-8<O08l8

\. --"<n\,--~
sta 994+60
533.3' Rt
£ US 60 Mad
FL=1442..40
BegIn Trns
TransItIon 2.
See Defilll OK

RAMP S-E
DRAINAGE PLAN SHEET

+ a 39+00

ARIZONA OEPARTMENTINTERIlODAI. OF TRANSPORTAnON
T'RAHSPalTATlON DMSlON

LOOP 202lUS 60 T.1.

TRACS NO. HS686 04C

sta 994+16
544.6' Rt
£ US 60 Mad

sta 992.+00 FL=I441 2.0
604.0' Rt End Trns
£ US 60 Moo
FL=I440.40

lIlA.. DN.JIRZ 12-<>'1
omm KLIRR 12-<>'1

llHJ 12-04

IISII;II _!lATE

F

DItch B
Defilll OK

U')

f't1

Exst R/W

NOTE: See Removal S
Throogh G-9.08 for R~=7~~~~Dwg Nos. G-9.01

Exst Manhole

To R8ITIi11n
Exst storm DraIn Outfall U
To RBl11iJln ne

+

-J.--
i

•
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CB18 to MH193

CBl7 to MH191

(PrefabrIcated Tee)

CB14 to ExIsting Lateral

CBI3 to MHI01

90

5 2

4 2

24 9

29 9

1369.91

1366.85

1353.90

1353.28

O"7'T:ECe="E?- NEW PIPE SUMMARY SHEETrJL II FecllOZl45+'CMlD..........

TRACS NO. H 5686 04C

RlltlI[ l.OCATDl

202 LOOP 202lUS 60 T.1.

'===-_-1--==-~IWE=-_+=D.llE'::-:1 ARIZONA DEPARlllEHT OF TRANSPORTATION
~1lSD=__~DNJ~__~12,,--{)4"-'1 IIITEIImAl. TIlAHSPfIlTATION DlVISIlII
~ RDR 12-{)4
OBJII) vw 12-{)4

END TREATMENT

5

5

5

5.0

5.6

3.9

3.9

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALlJMIttJM PIPE
RCP - R£It,FORCEO CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-!N-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POlYETHYLENE PLASTIC PIPE

C-15.9

C-15.91

C-15.91

C-15.92

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELOS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGAnON
A 2~XY2 0 6x2

8 3xl 3xl

9x2Y2
E or

C 9x2Y2

45

8

8

47

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.1S

24

24

24

24

NOTEs
THE ZEROS IN PARENTHESIS (0. 0.0 lk 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

g SHOULD fIEl.D CONOmONS vMY FROM THE RANGE INDICATEll. CONTACT DESIGN
FOR RE-EVAWAnON OF PIPE DESIGN REOUlRElotENTS.

Power ReI _ DSta 2O+GS 1l5' Rt to 13

US60 lied Sta 815+29.44 lO2.54' Rt

Power ReI _ DSta 21+49 l2.56' Rt to 14

Sta 21t4l96 30.96' Lt

~ Rd _ ASta 1&r3511.5' Lt 17

Sta 1&r35 'll.5' Lt

SossiIHl Rd~ Sta l8fG5 11.5' Lt 18

to Sta l8fG5~ Lt

o
o
o
N
I

10
o
I-o

§'
~

",,'f:I REMARKS
"

CSta 14+95 19.68' Lt to

US60 lied Sta Il6!+82.84 IDlS' Lt

~ Power ReI IlaIp CSta 19+61.5 17.5' Lt to 8 24 41 C-15.91 4.7 5 1353.31 24 8 CB8 to CBll

I Sta 2Of01.52 17.5' Lt

Power Rd RaIIp CSta 2l+O6 17.5' Lt to 9 24 99 C-15.91 4.8 10 1353.63 54 20 CB9 to CBll

Sta 2l}t01.52 17.5' Lt

g
t;

CBll to MH162~ Power ReI _ CSta 2Of01.52 17.5' Lt 11 30 52 C-15.91 4.8 1353.23 36 13

• US60 lied sta 814+81.24 10l59' Lt

~PowerRd DSta 17+911l5' Rt to 12 24 51 C-15.92 5.0 5 1356.10 33 10 CB12 to MH906
~

US60 lied Sta 812~ lO5.OO' Rt

~•
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DWG NO. G-~.02

REMARKS

202-B(008)B

(PrefabrIcated Tee)

CB37 to PIpe 42

(PrefabrIcated Tee)

CB34 to PIpe 42

PIpe <PrefabrIcated Tee)

CB33 (VertIcal PIpe) to Exst

CB26 VertIcal to Exst Lateral

(PrefabrIcated Tee)

CB25 to CB443

CB24 to MH902

CB21 to ExIstIng Storm DraIn

(PrefabrIcated Tee)

CB20 to CB144

NEW PIPE SUMMARY SHEET

12

LOOP 202lUS 60 T.I.

33 13

43 13

2

2 2

97 29

37

391 116

72 14

49 16

12-<>4
12-<>4

1501.86

1511.11

1499.32

1471.94

1504.40

1472.46

1474.97

1377.94

ROUTt LOCATIOH

202

TRACS NO. H 5686 04C

15

5

20

15

5.1

4.5

3.8

END TREATMENT

7.1

5.5

5.0

5.0

5.2

CSP - CORRUGATEO STEEl.. PIPE
CAP - CORRUGATEO ALlJMINl.JM PIPE
RCP - ~ORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP - CORRUGATEO HIGH DENSTIY POLYElHYLENE PLASTIC PIPE

C-15.91

C-15.91

C-15.92

C-15.92

C-15.91

C-15.91

C-15.92

C-15.92

NOTE:
PIPE OPTIONS SaECTED ARE THOSE
REQUIRED TO NEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIaoS
ARE NOT ALLOWABLE ALTERNATES•

[;iii PIPE CORRUGATION
A 2~XY7 0 6x2

B 3x1 3x1
E or

C 9x2Y2 9x2Y2

6

61

4

62

69

79

142

NOTE:
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

18

24

24

24

24

24

24

4

37

20

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOUlD nan CONIlmoNS VARY FRON THE RANGE INIlICATED. CONTACT DESIGN
FOR RE-EVAWATION OF PIPE DESIGN RElllJIREIotENTS.

to ISO lied Sta 9I0t63JS 115.5' It

NOTE:
THE ZEROS IN PARENTHESIS CO. 0.0 a. 0.00) IN
TIE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

to lIS60 lied Sta 1031+30 10l5' It

It to Sta 32+30.58 83.14' It

to Sta 21+80.16 36.83' It

Sossc1Hl ReI ASta 21+10 IL5' It

Cl1sIul ReI BSta 21+ao 2S.5' Rt 34

~
EIswlrih ReI _ 0 Sta 17+<43.63 I3.S' Rt 25

to Sta 16+00 I3.S' Rt

Cl1sIul ReI~ ASta l6+W9 IL5' 26

It to Sta 1&fW91L5' It

a1liIIm ReI _ ASta 26+64.4 IL5' lt 33

~ Sosa.Jl ReI _ BSta i5+Q.517.5'

I Rt to lIS60 lied Sta !OI'4.41 92.5' Rt

EIswitI ReI~ ASta 32+28.15 I3.S' 21

o CrIsmon ReI Rmp Bsta 29tW 2S.5'
o2 Rt to Sta 29+66.46 36.01' It
I

It)

o
I

o

•

•
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REMARKS

202-8(008)8

CB110 to MH907

CB1l1 to ExIstIng Lateral

(PrefabrIcated Tee)

CB108 to PIpe 906

(PrefabrIcated Tee)

CBI04 to ExIstIng Lateral

ExIstIng Lateral to MHI01

MHI01 to ExIstIng Lcrteral

MH42 to ExIstIng Catch BasIn

CB41 to ExIstIng Manhole

(PrefabrIcated Tee)

CB39 to ExIstIng Trunkllne

NEW PIPE SUMMARY SHEET

3

LOOP 202/US 60 T.1.

3 2

19 8

53 17

17 6

20 7

10

131 31

298 54

12-<>4
12-<>4

1354.79

1351.25

1363.07

1352.49

1354.70

1510.00

1504.70

TRACS NO. H 5686 04C

IICUT£ lOCATlllIl

202

5

5

10

10

5.2

END TREATMENT

4.2

4.3

3.7

5.5

7.6

6.0

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

C-15.91

C-15.91

C-15.91

C-15.92

C-15.80

24 C-18.10

24 C-18.10

...

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGATION
A 2~XY2 0 6x2

B 3xl 3xl

9x2Yz
E or

C 9x2Yz

9

85

36

37

271

152

NOTE:
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.1S

24

24

24

24

24

24

2

341

111

102

FILL HEIGHT RANGE TABLE (Ft.>
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FJa.l) CONllrnOHS VARY FRDII THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATIDN OF PIPE DESIGN REQUIREIlENTS.

Power Rd _ DSta 14+75 11.5' Rt itI 110

itI Sta 3Ot30.02 J5.19' It

CI1sIIon Ref _ BSta 21i60 38.59' lt 42

IJS60 lied Sta 871+00 92.5' Rt itI 108

IJS60 lied Sta 87OI06.«l105JlO' Rt

itI Sta 875+22.36 1IB.Ol' Rt

Sta 875+29.44 102.54 Rt

Sta 8niiJO 104.69' Rt

~ CI1sIIon Ref _ ASta 23+65 'l!J Rt itI

~ IJS60 lied Sta 815+6l93 94J1 Rt itI

I Sta 241G5.41 83.48' It

NOTE:
THE ZEROS IN PARENTHESIS (0, 0.0 & 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENCED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

o IJS60 lied Sta 811i60 I2L36' Rt itI
o2 Sta 811i60 114.92' Rt

I
LO
o
I-o

•

•
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CB122 to ExIstIng Lateral

81

ARIZONA D£PARTllENT OF TRANSPORTATION
1IffiRIO)A!. T'RANSPaITAnON OlVISlON

25 10

DAlE
12-0~

12-0~

12-0~

RDR
Vlf

OIlJ

1362.21

AZTecO§'EJ:f NEW PIPE SUMMARY SHEET

TRACS NO. H 5686 04C

RCXJTE LOCATIOH

202 LOOP 202/US 60 T.1.

END TREATMENT

153.9

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

C-15.91

1"'

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGAlION
A 2~XY2 D 6x2

B 3xl 3xl
E or

C 9x2Yz 9x2Yz

51

NOTE.
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-IJ.lS

24122

NOTE.
THE ZEROS IN PARENTHESIS (0. 0.0 &. 0.001 IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.>
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOUlD FIELD CONDITIONS VARY FROll THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

~
~

~f) REMARKS'?

IJS60 lied Sta 878+60 1I2.J6' Rt to CB1l2 to ExIstIng L~tenll

Sta 878+80 8l16' Rt (Pref~brlc~ted Tee)

~
~ IJS60 lied Sta m+10 116.38' Rt to 113 24 71 C-15.80 4.9 1358.40 53 14 CB1l3 to PI e 906

~ Sta 8niG9.98 104.65' RtVI

~

IJS60 lied Sta 880+10 106.94' Rt to 114 24 28 C-15.92 4.4 5 1356.16 16 6 CB1l4 to EXIstIng Lateral

Sta ~43 79.50' Rt (PrefabrIcated Tee)

i

~ IJS60 lied Sta 881+80.85 I~ Rt to 116 24 47 C-15.92 4.5 10 1356.98 26 9 CB1l6 to ExIstIng Lateral

• Sta 881+52.20 76.liO' Rt

~ IJS60 lied Sta 885+35 I~ Rt to 118 24 69 C-15.92 4.2 15 1358.61 36 14 CB1l8 to ExistIng L~ter~1

Q

Sta 884+C.65 61.58' Rt

~
IJS60 lied Sta 885+35 118.5' Rt to 119 24 8 C-15.80 3.5 1358.20 4 2 CB1l9 to CBll8

g Sta 885+35 I~ Rt

IJS60 lied St" 888+83.23 105' Rt to 120 24 46 C-15.91 4.1 15 1360.04 23 9 CB120 to ExIstIng L~teral

Sta 888+8l54 60.08' Rt

~ IJS60 lied St" 885+35 1SL73' Rt to 121 18 50 C-15.80 5.0 1379.00 41 10 CB121 to CBll9

~ Sta 885+35 118.SO' Rt

~•



_OF_202-B(008)B

MH136 to MH138

147

68 381366.20

TRACS NO. H 5686 04C

AZJiEC.==....... NEW PIPE SUMMARY SHEET
'.lIQZ)e+o«l3---ROUTE LOCATION

202 LOOP 202/US 60 T.I.

k"...,.-__+-=,..,--~IW(=-_I-:'0~Al[~ ARIZONA DEPARTMENT OF TRANSPORTATION
I-"lESIQI~'---_-l--~DtlJ~ __~12;--O~~ IIITERIIOOAl TllANSf'MTATION DIVISI()l
alAlIII RDR 12-<l'1
Q£DIBl vw 12-~

END TREATMENT

3.8

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

24 C-18.10

NOTEl
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

~ PIPE CORRUGATION
A 2~x-Y; 0 6x2

B 3xl 3xl

9x2Y2
E or

C 9x2Y2

188

NOTEl
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

24136

NOTEl
THE ZEROS IN PARENTHESIS (0. 0.0 It 0.001 IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENCED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FIE1.D COPlDITlONS VARY FROIl THE RAPlGE IPlDICATED. COPlTACT DESIGN
FOR RE-EVALUATlOPl OF PIPE DESIGN REQUIREllEPlTS.

§
;:.

'1..'" REMARKS
"IIS60 lied sta 899+-!i U4.26' Rt to

Sta 891+92 U7' Rt

~ IIS60 lied Sta 891+92 U1.QO' Rt 125 24 7 24 C-18.10 3.9 1364.20 4 MH125 to CB126
~

~ Sta 897+92 1~ Rt
~

IIS60 lied Sta 891+92 1~ Rt to 126 24 53 C-15.91 4.0 10 1363.99 28 11 CB126 to ExistIng Lateral

Sta 891+90.95 54.24' Rt

i
~ IIS60 lied Sta 893+54.31 59.22' It to 127 24 18 12 4 ConnectIon Between ExistIng

• ~

Sta 893+5lS5 16.68' l t Lateral &. Trunk Une

~ IIS60 lied Sta !WOO 92.5' Rt to 128 24 52 C-15.91 4.5 10 1367.79 25 10 CB128 to CB130

SoSSIlcJ'l Rd R BSta 20+75 11.5' Rt

~
Sosav1 Rd _ BSta 20+75 11.5' Rt 130 24 8 C-15.91 4.1 20 1366.86 3 2 CB130 to MH132

1= Sta 20+75 28.5' Rtg

Soss.tIc1l Rd _ B20+75 28.5' Rt to 132 24 187 24 C-18.10 4.1 1367.10 68 38 MH132 to MH136

to Sta 903+81.2 1463 Rt

ISossaIm Rd _ B18+81.6 11.50' Rt to 134 24 8 C-15.91 3.7 10 1365.99 3 2 CB134 to MH136

IIS60 lied Sta 9Olt81.20 146.90' Rt

o IIS60 lied Sta 9Olt81.2 146.9' Rt
o
o to Sta !Kl2+OO 136.5' Rt
';J ,I~§§§§~~~~$~~~$~~~~~~~~~~~

~nlt:::::5~b~~IIIIIII_1I1I1I111111,.!., i Sheet Totc':S1
o~zw;;:
l-

•a::g

~

~•



_OF_
DWG NO. G-4.06

202-B(008)B

MH158 to MH155

ARIZONA DEPARTMENT OF TRANSPORTATION
OOIRIQ)A!. TRANSPORTA11011 OIVISIOII

137

134 56

~TE

12-04
12-04
12-04

1352.10

O"7T:ECO="Eo:....... NEW PIPE SUMMARY SHEET
rJL. 11 r. l5QZ) 4M-CMOJ---

TRACS NO. H 5686 04C

RCUTE L.DCATlON

202 LOOP 202lUS 60 T.I.

END TREATMENT

5.4

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMIt<lJM PIPE
RCP - RElIf"ORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-iN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

24 C-18.10

NOTEs
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGATION
A 2~XY2 0 6x2

B 3xl 3xl
E or

C 9x2Y2 9x2Y2

227

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

30158

NOTEs
TI£ ZEROS IN PARENTHESIS 10. 0.0 " O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENCED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FiElD CDNOlTIDNS VARY FROio! THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUAnON OF PIPE DESIGN REQUIREllENTS.

~
~

"/.." REMARKSe.,

US60 lied Sfa !miOO 1J6.5' Rt to

Sfa m+OO 12S.5' Rt

~ US60 lied Sfa m+OO I2S.5' Rt fo 140 24 68 C-15.91 3.9 5 1365.39 35 14 CB140 to EXisting Lateral
iC

~ Sfa !KlI+99J7 56.83' Rt
~

US 60 lied Sfa 910+64.41 92.S' Rt to 144 24 39 C-15.91 4.2 10 1370.34 21 8 CB144 to Existing Lateral

Sfa 91~ 54.85' Rt

i
>-
!:! US60 lied Sfa !lU+19.45 92.S' Rt to 146 24 39 C-15.91 4.5 15 1373.33 21 8 CB146 to Existing Lateral

• ~

Sfa !lU+I9.46 S6.3' Rt

.:. US60 lied Sfa 917i()9.52 164.O!I' Rt to 148 24 150 97 30 EXisting Manhole to MH150
~

Sfa 9I5+74J8 105' RT

~
US60 lied Sta 9IS+74J8 1t6.5' Rt 150 24 51 24 C-18.10 3.4 1377.40 25 10 MH150 to ExIsting Lateral

;::
to US60 lied Sfa 9I5+74J8 54.5' Lfg

US60 lied Sfa 867i55.89 1t6.5' It fo 155 30 8 24 C-18.10 7.7 1353.60 5 2 MH155 to CB156

Sfa 867i55.89 94.5' Lt

§ US60 lied Sta 867i55.89 94.5' Lt fo 156 30 29 C-15.92 5.7 10 1351.31 24 7 CB156 to ExIstIng Manhole
::;
c Sta 867i55.89 66M It

~•



_OF_202-B(008)B

(MaIntenance Access)

MHl71 to f,lH172

NEW PIPE SUMMARY SHEET

LOOP 202/US 60 T.1.

100 50

12-o~

12-~

12-0~

ONJ
RDR
vw

LOCATION

1361.10

AZTEC03F
~.......

TRACS NO. H 5686 04C

ROUTt

202

END TREATMENT

6.9

CSP - CORRUGATED STEa PIPE
CAP - CORRUGATED ALUIoolINUIool PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

24 C-18.10

24 C-18.10

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET IoolINIIoolUIool
SERVICE LIFE.
SHADED PIPE OPTION FlaDS
ARE NOT ALLOWABLE ALTERNATES•

[jjjJ PIPE CORRUGAnON
A 2%xY, 0 6x2

B 3xl 3xl

9x2Yz
E or

C 9x2Yz

51

NOTE.
FOR PIPE CULVERT PLACEIoolENT
SEE STANDARD DRAWING C-13.15

54171

NOTE.
THE ZEROS IN PARENTHESIS (0. 0.0 a. O.OOl IN
THE HEADING OF SOME OF THE COLUIoolNS ARE THE
RECOIoolIoolENOED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUIoolN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FIElD CONDITIONS VARY FROM THE RANGE INDICATED. CONTACT DESIGN
. FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

§

*"1..."'?

US60 lied Sta 811+00 92.S' Lt to

Sta 8niOO 10l5' Lt

~
~ US60 lied Sta 814+81.24 10l5' Lt to 162 30 251 24 C-IB.I0 6.2 1354.60 180 62 MH162 to MH163

I Sta 812+30 IOl5' Lt
...

IIS60 lied Sta 812+30 10l5' It to 163 30 247 24 C-18.1O 8.3 1355.80 164 61 MH163 to MH158

Sta 869+82.84 10l5' lt

i
~ IIS60 lied Sta 819+00 120.5' lt to 164 24 47 C-15.91 3.9 10 1355.42 30 9 CB164 to Existing Lateral0:

• "l
Sta 87&+96.26 74.33' lt (PrefabrIcated Tee)

~ IIS60 lied Sta 88\+7S 108+65 to 166 24 75 C-15.91 4.5 10 1356.86 43 15 CB166 to Existing Lateral
Cl

Sta 88\+00.81 59.78' It

~
IIS60 lied Sta 88l+37.os nul' lt 167 24 C-18.10 8.6 1358.00 MH167 (New Manhole on ExIsting

;:: Trunk LIne for Malnt. Access)g

IIS60 lied Sta 88S+43 106.5' lt to 168 2 24 28 C-15.92 6.4 15 1358.61 23 5 CB168 to ExIsting Trunk LIne

Sta 885+4J "W4' It

~ IIS60 lied Sta 888+70 104.5' It to 170 24 31 C-15.91 5.3 20 1359.94 21 6 CBl70 to ExIstIng Trunk LIne

~ Sta 888+70 78.56' lt

~•



OWG NO. G-4.08

(PrefabrIcated Tee)

CB190 to ExIstIng Trunk LIne2

12-01
12-04
12-04

ROR
VW

ONJ

1367.45

AZJiec.=~ NEW PIPE SUMMARY SHEET
r.~t5+-04OJ...........

ROUTE LOCATION

202 LOOP 202/US 60 T.1.

END TREATMENT

106.0

CSP - CORRUGATED STEa PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCEO CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATEO HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

C-15.91

NOTEI
PIPE OPTIONS SaECTEO ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FlaDS
ARE NOT ALLOWABLE ALTERNATES.

~ PIPE CORRUGAnON
A 2~XY2 0 6x2
B 3x1 3x1

9x2Y2
E or

C 9x2Y2

4

NOTEI
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

24190

NOTEI
THE ZEROS IN PARENTHESIS 10. 0.0 8< O.OOl IN
THE HEAOING OF SOME OF THE COLUMNS ARE THE
RECOMMENOEO PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) 1 < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FIRO CONDITIONS VARY FROII THE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUAnON OF PIPE DESIGN REQUIREMENTS.

§'
.;;::

'1..'"
REMARKS"

lIS60 lied Sta 892+Gl78 116.5' It to

Sta 892iGl78 15.15' It

~
E lIS60 lied Sta m+80.8 116.5' It to 178 24 32 C-15.91 5.1 15 1363.84 21 7 C6178 to ExIstIng Trunk LIne
~ Sta 897+80.8 86J3' It
~

lIS60 lied Sta !lOl+OO I2l69' lt to 180 24 22 C-15.91 5.2 5 1365.91 17 5 CB180 to ExIstIng Trunk LIne
Sta !lOl+OO 10L89' l t

i
~ lIS60 lied Sta 899tOO 127.ll' lt to 181 54 39 C-18.10 6.6 1364.60 65 23 MHI81 to MH182~ 24

n~ Sta 899tOO 88.41' lt
24 C-18.10 (MaIntenance Access)

* lIS60 St~~~ 118.32' It to 184 24 21 C-15.91 4.8 5 1365.56 13 4 CB1B4 to MH183~

Sta 901+82.79 97.87' It

! lIS60 lied Sta 901+82.~ 78.44' lt to 185 2 24 20 24 C-18.10 5.5 17 4 ConnectIon Between Exst PIpe
i=

Sta 901+82.79 97.87' lt
and MH1B3

..
~

lIS60 lied Sta 904+07.2 13L64' It to 188 30 27 C-15.91 6.3 15 24 7 CB1B8 to MH187 (Concrete Cap)
Sta 904+072 los.s9' It

24 C-18.10 5.0

~ lIS60 lied Sta 904i07.2 142.64' It to 189 30 8 24 C-18.10 6.1 1366.40 6 2 MHI89 to C6188~ Sta 904i07.2 I3l.64' lt

I III

TRACS NO. H 5686 04C 202-6(008)B _OF_

-



_OF_202-B(008)B

to ExIstIng Catch BasIn

ExIstIng SW BasIn

NEW PIPE SUMMARY SHEET

19

LOOP 202/US 60 T.I.

98

12-0~

12-o~

12-D~

DNJ
ROR
VI

TRACS NO. H 5686 04C

1426.40

ROUTE

202

am:m

END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-!N-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

B-11.11

NOTEs
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

(;iii PIPE CORRUGAnON
A 2~xY? 0 6x2

B 3x1 3x1

9x2Y2
E or

C 9x2Y2

97

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.1S

244267

NOTEs
THE ZEROS IN PARENTHESIS (0. 0.0 a. 0.00l IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I ~ 3 5 8 11 15 20 25 30 40 55 10 90

Q SHOULD FIElD CONOITIONS VARY FRDN THE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREIoIENTS.

REMARKS
So6soJm Rd ASt"I6+35 'll.S LT

to US60 Iled St" 904+01.20 142.64' Lt

~ US60 Iled St" !D!6ll0 104.5' Lt to 192 24 28 C-15.91 5.0 10 1310.14 17 6 CB192 to ExIstIng Manhole
~

~ St" 910+Gl18 TIN Lt
~

Soss<1m Rd~ ASta 18+65 'll.S Lt 193 24 230 24 C-1B.10 5.1 1310.10 144 51 MH193 to MH191

to Sta 16+35 'l2S1 Lt

i

i US60 Iled Sta !lIl+l8.57 1~.5' Lt to 194 24 28 C-15.91 5.3 10 1313.09 18 6 CB194 to ExIstIng Manhole

• St" 9IJ+l8.57 moo Lt

~ US60 Iled Sta 915+74.20 1~.5' Lt to 195 24 39 C-15.91 5.4 10 1317.65 26 8 CB195 to ExIstIng Trunk LIne

St" 9I5+49.2l 7637' Lt (PrefabrIcated W e)

~
~ HI Sta 65+92.07 19.5' Lt to 196 24 69 C-15.92 6.0 15 1422.65 52 14 CB196 to ExIstIng Manhole

>= US60 953+20.88 92.8J' Rt§

~ Eil St" 65+92.Ol 59J3' Lt to 191 24 35 DH 3.0 1420.00 30 1 CB191 to CB196

St" 65+92.07 19.50' Lt

,
i US60 Iled Sta 91D!6ll0 llS.S' Lt to 199 24 7 24 C-18.10 4.8 1370.40 3 MH199 to CB192

~ Sta 910+Gl10 1~.5' Lt

o Elsw«ih Rd _ B14+74.49 107.27' Rt
o
o to Sta 1~ 750' Rt
~ ,I~§§§§§§§§§g§§§§§§§§§§~§§§*§§§~§§§§§§§§§~§§§§§§~§§§~§§§§§§~

~ ~lt:::::5~~~iililllllillilillllI ~
_ SI~§§§§§§§§§§§§§Sh§e§e§t~To§t§a§1o ililF

i!1wLt.
I
et:

•a=:

•



_OF_202-B(008)B

(PrefabrIcated Tee)

CB416 to ExIstIng Lateral

ExIst Lateral to DraInage DItch

(PrefabrIcated Tee)

CB412 to PIpe 414

(PrefabrIcated Tee)

49 11

29 6

45 10

12-0~

12-0~

12~

RDR
vw

DNJ

14BO.27

1478.55

AZTEC.~"""" NEW PIPE SUMMARY SHEET

TRACS NO. H 5686 04C

ROUTE l.OCATlOH

202 LOOP 202/US 60 T.I.

END TREATMENT

5

108.1

7.5

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - RElIf=ORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINfORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

C-15.92

C-15.92

NOTEl
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGATION
A 2%XY2 D 6x2

B 3x1 3x1
E or

C 9x2Y2 9x2Y2

49

57

28

NOTEl
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.1S

24

24

30

2

412 2

416

414

NOTEl
THE ZEROS IN PARENTHESIS 10. 0.0 a. O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FiElD CONDITIONS VARY FROM THE RANGE II«lICATED. CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REOUIREMENTS.

lIS60 lied St" 1031+20 I22.aI' Rt 10

St" 103'1-+69.97 118.67' Rt

~ lIS60 lied St" 1037+G!I.7S 86.61' Rt 10

~ St" 1037+68.84 147.30' Rt

§
.;:.

"/.." REMARKS
"lIS60 lied St" 1023+lo.a 161.60' Rt 10

St" 1022+3OJ0 119.119' Rt

~ lIS60 lied St" 1022+3OJ0 ll9.II9' Rt 10 402 24 10 24 C-18.10 5.5 1454.50 5 2 MH402 to C8406
~

~ st" 1022+3OJ0 I~ Rt'"~

lIS60 lied Sta 1025+07.5 1ll4.5' Rt 10 404 24 277 C-15.92 5.4 15 1455.70 133 56 CB404 to MH405

Sta 1022+3OJ0 82.96' Rt 24 C-18.10 1451.40

i

i lIS60 lied St" 1022+3OJ0 I~ Rt to 406 24 24 C-15.92 3.0 10 1451.64 8 5 CB406 to MH405

• Sta 1022+3OJ0 82.96' Rt

~ lIS60 lied Sta 1028+52.02 104.5' Rt 10 408 24 51 C-15.91 4.3 10 1463.10 15 6 CB408 to ExIstIng Lateral

St" 1028+52.02 54.75' Rt

~
EIs Rd Raql 0Sta 21.+96.20 JlSO' Rt 10 410 24 137 C-15.92 5.2 5 1476.56 87 27 CB410 to CB412

i= lIS60 lied St" 1037+20 I22.aI' Rtg

~•



_OF_
owe NO. G-4.l1

202-B(008)B

CB432 to Existing L~teral

MH433 to CB438

CB430 to Existing L~ter~1

CB428 to Existing Lateral

77

ARIZONA OEPARTIoIENT OF TRANSPORTATION
DrnIlMOOAl. TllANSl'MTAnON DMSlON

NEW PIPE SUMMARY SHEET

LOOP 202lUS 60 T.I.

51 10

15 6

32 10

27 9

DAl£

LOCATlOH

1498.58

1492.95

1460.60

1489.23

TRACS NO. H 5686 04C

ROUTE

202

END TREATMENT

15

15

15

7.1

5.1

4.6

3.9

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

C-15.92

C-15.92

C-15.92

24 C-18.1O

..,

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

~ PIPE CORRUGATION
A 2%xY2 0 6x2

B 3xl 3xl
E or

C 9x2Y2 9x2Y2

27

41

47

52

NOTE.
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

24

24

24

24

NOTE.
THE ZEROS IN PARENTHESIS 10. 0.0 " 0.001 IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

g SHOULO F1ao CONDITIONS VARY FROIl THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREIlENTS.

~
1JS6O lied Sta tai2+OO.46 100.29' It to 428

>= Sta 1052-100.52 57.91 Rtg

1JS6O lied Sta 1055+2557 94.50' Rt to 430

Sta 1~2S.57 54.46' Rt

~ 1JS6O lied Sta 1058+11.38 97.71' Rt to 432
§

Sta 1~+11.J3 72.45' Rt

1JS6O lied Sta 1022+3l.O4' 169.00' It to 433

Sta 1022+30.67 11l92' It

Sheet Tot~1

§
;::.

"A.'" REMARKS
"1JS6O lied Sta 1040+00 106.19' Rt to CB418 to ExIstIng Trunkllne

Sta 1039+11.69 82.66' Rt (Pref~brlc~ted Wyel

~ 1JS6O lied Sta 1042+00.65 106.50' Rt to 420 24 29 C-15.92 6.0 1482.65 27 7 CB420 to EXlstln Lateral
~

~ Sta 1042+00.65 75.94' Rt (Pref~brlc~ted Teel
~

1JS6O lied Sta 1()43+.4() 106.5' Rt to 422 24 43 C-15.92 5.0 1483.48 28 9 CB422 to Existing Lateral

Sta 100+11.52 76.15' Rt (PrefabrIcated Wyel

i
1;;

30 10 CB424 to Existing Lateral
~ 1JS6O lied Sta 1046+40 106.5' Rt to 424 24 51 C-15.92 4.8 15 1485.23

• Sta 1040+00.65 7D.42' Rt

S1JS6O lied Sta 1049+50.5 10l48' Rt to 426 24 44 C-15.92 3.7 10 1487.26 20 9 CB426 to Existing Later~1

Sta 1049+50.5 60.89' Rt

o
o
o
N

I
ll"l
o
I-o

W
I
4:

•a::

~•



_OF_
DWG NO. G-4.12

202-B(008)B

CB442 to ExIsting Lateral

(PrefabrIcated Wye)

23 5

12-o~

12-0~

12-0<\DNJ
RDR
VI!

1461.79

O"'Tl":ECe=~ NEW PIPE SUMMARY SHEETrlLl l
F.~4I5+04OJ
..............1'_

TRACS NO. H 5686 04C

RWT£ LOCAnON

202 LOOP 202/US 60 T.1.

END TREATMENT

156.0

CSP - CORRUGATEO STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - RElhFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATEO HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

C-15.91

1"1

NOTEJ
PIPE OPTIONS SRECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIRDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGATION
A 2%xYz 0 6x2

B 3xl 3xl
E or

C 9x2Yz 9x2Yz

25

NDTEJ
FOR PIPE CULVERT PLACEt.lENT
SEE STANDARD DRAWING C-13.1S

24442

NOTEJ
THE ZEROS IN PARENTHESIS 10. 0.0 8t 0.001 IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FIELD CONDITIONS VARY FROIl THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATIDN OF PIPE DESIGN REQUIREMENTS.

o US60 lied Sta 1027+90 !l2.5' Lt to
o
o sta 1027+74.5 74.6' It
~ ,II§§~~~~~~~~~~~~~~*~~~~$§~~~
LO~

~ ;:::::::::::S=h~e:e:t:T=o:t::
ii:wlo.

f
<_.

z

~

~.;::.
"l.,fJ

eo,

US60 lied Sta 1064+30 IlO.5O' Rt to

Sta 1062+1196 19.86' Rt

~ Cl1sIIon ReI B16+60.26 19.50' Rt to 435 24 69 C-15.92 6.7 20 1505.82 56 14 CB435 to ExIstIng Lateralr
~ US60 lied Sta 1062+74.45 54.50' Rt
~

US60 lied Sta 102l+45.67 161.75' lt to 436 2 24 100 91 20 Existing Catch BasIn to MH433

Sta 1022+3I.ll4 169.00' It

i

~ US60 lied Sta 1070+50 82.5' Rt to 437 2 24 64 C-15.92 6.7 30 1520.50 66 13 CB437 to MH439

• Cl1sIIon Rd~ BSta 24+55.53 31Tr l

~ US60 lied Sta 1022+30.67 11l9Z' lt to 438 24 53 C15.92 5.1 30 1451.52 32 11 CB438 to EXlstln Lateral
a

Sta 1021+95.09 76.25' It (PrefabrIcated Wye)

! Cl1S11Ofl Rd _ BSta 24+55.53 39.Tr l 439 2 24 305 24 C-18.10 6.8 1506.80 304 61 MH439 to MH42

g to Sta 27fGO 38.59' Lt

US60 lied Sta 102S+OO 95.81' Lt to 440 24 29 C-15.92 4.3 20 1455.84 12 5 CB440 to ExIstIng Lateral

sta 1024+82.08 75.52' Lt (PrefabrIcated Wye)

~ US60 lied Sta 1(3100.8() lla2O' lt to 441 24 7 C-15.80 4.0 1455.90 2 CB441 to CB440

~ Sta 1025+00 95.81' Lt

•



_OF_

REMARKS

202-B(008)B

CB457 to CB453

CB458 to DraInage DItch

CB456 to CB454

CB454 to CB450

CB450 to CB448

CB448 to ExIsting Lateral

CB446 to CB444

CB444 to '-lH900

19 7

18 6

76 21

118 35

32 7

92 25

73 20

153 44

12-~

12-0~

12-0~

ROR
V'll

DNJ

1486.23

1483.45

1487.66

1482.37

1479.31

1483.60

1480.52

1477.40

1475.38

07T:ecO=~ NEW PIPE SUMMARY SHEETrJL. II r. I5DZI 6Hl4OJ

~....-
TRACS NO. H 5686 04C

ROIJT£ LOCAnON

202 LOOP 202/US 60 T.1.

10

10

10

10

10

10

10

15

6

4.9

8.0

END TREATMENT

7.9

6.1

6.0

7.3

5.9

6.4

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

C-15.91

C-15.91

C-15.91

C-15.91

C-15.80

C-15.91

C-15.91

C-15.91

C-15.91

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

CiI PIPE CORRUGATION
A 2%XY2 D 6x2

B 3xl 3xl
E or

C 9x2Y2 9x2Y2

26

35

29

97

218

173

127

107

NOTE.
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.1S

24

24

24

24

24

24

24

30448 2

457

454

446

456

450

458

NOTEJ
THE ZEROS IN PARENTHESIS 10. 0.0 a. O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE CFt.l
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FIELD CONDITIONS VARY FRDU THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUAnON OF PIPE DESIGN REQUIREMENTS.

to US60 lied Stal029+52.D2 ID4.S' Rt

EI&wortt1 Rd 0 Stal&tOO 1l5' Rt

~ EI&wortt1 Rd CSta 21+10.10 5.S' It 444

I to US60 lied StalO34+OO IDlSO' It

US60 lied Sta 1036+20 122.91' It to

EI&wortt1 Rd _ CSta 21+10.70 5.S' It

!
> US60 lied Sta1037+7D.97 112.18' It
~• to Sta 1037+7D.97 75.91' l t
~

~ US60 lied Stal038+80 105.48' It to
Q

Stal037+70.97 112.78' It

~
US60 lied Sta 1041+00 92.50' l t to

g StalD38+80 105.48' It

~
llS60 lied Sta1042+75J6 92.50' It to

StalO4l+OO 92.50' l t•
5

llS60 lied Stal049+50 92.50' l t to

Sta 100+50 124.5' Lt

o llS60 lied Sta 1047+25 92.50' Lt to
o
o Sta 1047+25 1JD.8J' Lt
~ .IF§~§§§§§§§§~§§~§§$§§§§~§§§§~~§§§§~

~ ~lt:::::5~C~~llililI ~<5 ~ Sheet Tot~l

i!i
w~

......
e(

-.

•



_OF_202-B(008)8

CB469 to MH471

NEW PIPE SUMMARY SHEET

17

LOOP 202/US 60 T.1.

70

LOCATION

TRACS NO. H 5686 04C

1517.78

ROIITE

202

END TREATMENT

156.1

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

C-15.91

NOTE.
PIPE OPTIONS SElECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

(;iii PIPE CORRUGATION
A 2%XY2 0 6x2

B 3x1 3x1

9x2Y2
E or

C 9x2Y2

199

NOTE.
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

24469

NOTE.
THE ZEROS IN PARENTHESIS (0. 0.0 & 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FlaD CONDITIONS VARY FROY THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATION Of' PIPE DESIGN REQUIREMENTS.

§
.;::.

--..tI REMARKS

'"US60 lied Stal052+OO.70 '!l!J1lt to

Sta IIM9+5lI.41 92.5' l t

~
E US60 lied Sta lOO+5O 66.6Z' It to 460 2 24 27 7.9 1487.66 23 5 ExIstIng Lateral to CB457

~ Sta 10fi+50 '!l!J1lt
~

US60 lied StalO52+OO.7 92.5' It to 462 24 27 17 5 ExIsting Lateral to CB459

Stal052+OO.7 66.76' It

i

~ US60 lied Sta lO5S+26.46 92.5' l t to 463 24 33 C-15.91 7.8 15 1493.13 23 5 CB463 to CB461
~• Sta 1l1.i5+25.liO l26.O5' It C-15.80 5.1 1487.00

~ US60 lied StalO5S+27.24 68J4' It to 464 2 24 25 16 6 Exlstln Lateral TO CB463

Sta 1l1.i5+26.46 92.50' l t

~
US60 lied Sta 1058+60.76 75.56' It to 466 2 24 17 13 3 ExIstIng Lateral to CB467

>= Stal058+60.16 '!l!J1ltg

US60 lied Sa 1058+60.76 '!l!J1lt to 467 24 332 C-15.91 6.4 15 1498.40 225 67 CB467 to CB463

Stall1.i5+26.46 '!l!J1lt

i US60 lied Sta ~8S 109.92' It to 468 24 131 C-15.91 5.5 15 1507.66 93 26 CB468 to CB470

~ Sta IW+5L41 99.8J' l t

•



_OF_
DWG NO. G-4.lS

202-B(008)B

CB498 to BasIn NW-l141 35

12-04
12-04
12-04

RDR
VI

DNJ

1464.27

TRACS NO. H 5686 04C

AZTEC.~~·...... NEW PIPE SUMMARY SHEET

ROUTt LDCATlOfII

202 LOOP 202/US 60 T.1.

END TREATMENT

5.0

CSP - CORRUGATED STm PIPE
CAP - CORRUGATED ALUMIIollM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

C-15.91

1"'

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

~ PIPE CORRUGATION
A 2~x72 0 6x2

B 3Xl 3xl
E or

C 9x2Y2 9x2Y2

185

NOTE.
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

24498

NOTE.
THE ZEROS IN PARENTHESIS 10. 0.0 a. O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 1 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 10
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 10 90

Q SHOULO FIELD CONDITIONS VARY FROM THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUAnON OF PIPE DESIGN REQUIREMENTS.

§.;;::
'10..'& REMARKS'?

lIS60 lied sta 1062+51.47 !I9.8J' lt to CB410 to ExIsting PI e (Vertlc.,1

Sta 1062+51.47 !I9.8J' lt (Pref.,brlc.,ted Tee)

~
~ Cl"1sIIoo ReI ASta 21+50 '8 Rt to 411 2 24 216 24 C-18.10 6.2 1512.20 106 23 MH411 to CB41

~ 5ta~ 'IS Rt
~

lIS60 lied Sta 1065+19IlO.5O' It to 412 24 59 C-15.91 5.5 15 1511.60 31 12 CB412 to CB26

Cl1&1lO11 Rd R~ ASta 16i6l69 1L5O' lt

i

~ lIS60 lied Sta 1072-+00 IlO.5O' It to 414 24 113 C-15.91 5.6 15 1522.41 89 23 CB414 to CB41

• ~

Cl1S1lOO ReI _ ASta~ '8 Rt

~ lIS60 lied Sta 1025+07.5 llS.5' Rt to 480 24 8 C-15.80 5.2 1455.93 4 2 CB480 to CB404

Sta 1025+07.5 104.5' Rt

!
EImrth Rd R.1ql CSta 15+00 19.50' Lt 481 24 108 C-15.91 5.0 20 1413.46 10 22 CB481 to MH904

;:: to lIS60 Iled Sta 1028+50.7 10l5' lt.
~

lIS60 lied Sta 1045+00 rlSflt to 482 24 24 C-15.91 1.4 10 1484.81 11 1 C6482 to Draln.,ge DItch

Sta ID45iOO 128.89' It

~ ~ 5-1 Sta 34+15 30.50' Rt to 491 24 18 C-15.80 6.2 1424.30 19 4 CB491 to ExIstIng Manhole
~
~ Sta 3++32.84 37.03' Rt

o R~ 5-1 5ta 17+ai 1l5' Lt to
o
o 5ta 17+ai 166.59' Rt
~ ,IFgg§§§§j§§j§§j§§j~~§§j~§§j§§j~§§j§§j~§§j~§§j§§j~

~ Slt:::::E~~~~llllillllllilillllI ~
_ ~1~§§j§§j§§j~S~he§e~t~To§t§"§1o ~If=

3WLi.
I
<t

•c:::g
~
l;i

•



_OF_202-B(00S)B

CB50S to NW-2 BasIn172 39

12-01
12-01
12-01

ONJ
ROR
V'll

1475.85

O"'TT:EC.==...."'" NEW PIPE SUMMARY SHEETrJL. II r. l5Cm e+-o4Q)--
TRACS NO. H 5686 04C

ROOTE LOCATlOH

202 LOOP 202/US 60 T.1.

END TREATMENT

5.9

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMII'lJM PIPE
RCP - REI'-"ORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-!N-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

C-15.92

NOTEs
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGATION
A 2~xYz D 6x2

B 3xl 3xl
E or

C 9x2Yz 9x2Yz

195

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

245508

NOTEs
THE ZEROS IN PARENTHESIS 10. 0.0 a. 0.00l IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.>
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOIA.D FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUAnON OF PIPE DESIGN REOUIREMENTS.

§
~

~t:I REMARKS
'"

~ S-I Sta 34+15 11.50' Rt to

Sta 34+15 3O.S' Rt

~ ~ E-fl Sta 58+55 115' It to 500 24 51 C-15.92 6.5 15 1439.97 15 6 CB500 to DraInage Ditch

I Sta 58+55 7L96' It

~ E-fl Sta 55+12155' Rt to 501 24 115 C-15.92 4.5 1448.58 63 23 CB50l to DraInage DItch

Sta 55+12 911' It

i
~
~ E-fl Sta 52+15 155' Rt to 502 24 120 C-15.92 4.5 1454.18 7 6 CB502 to DraInage Ditch

~• Sta 52+15.08 108.15' It

~ S-l Sta n+oo 11.50' It to 503 24 112 C-15.91 6.0 5 1425.21 75 22 CB503 to CB499
<!i

Sta 34+15 17.50' Rt

~
~ S-I Sta 2S+2S 115' Rt to 504 24 76 C-15.92 7.7 10 1448.04 63 15 CB504 to BasIn NW-l

>= Sta ~10 98.16' Rt
~

~ S-£ Sta 20"'5,50 15.26' It to 506 24 134 C-15.92 5.0 5 1476.38 85 27 CB506 to CB50S

Sta 22+12JO 15.26' It

~ E-fl Sta 5++-21155' Rt to 507 24 110 C-15.92 4.5 1450.35 8 5 CB507 to DraInage DItch

~ Sta 54+21 99.95' It

•



_OF_
DWG NO. G-~.17

202-B(008)8

CB605 to CB652

CB604 to Culvert 606

(Prefabrloated Tee)

CB602

Southe~st InfIeld Are~ to

CB602 to CB60023

4

12 4

69 15

12-0~

12-o~

12-0<1
RDR
VW

ON.)

1438.40

1439.00

1428.00

TRACS NO. H 5686 04C

AZTece§'Ef" NEW PIPE SUMMARY SHEET

R<:IJTE LOCATIOH

202 LOOP 202/US 60 T.1.

END TREATMENT

4.8

6.0

4.0

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMII'I..JM PIPE
RCP - RElt.FORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-!N-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

B-11.11

C-15.80

C-15.80

C-15.80

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

WI PIPE CORRUGAliON
A 2%XY2 0 6x2

B 3x1 3xl

9x2Y2
E or

C 9x2Y2

7

9

94

20

NOTE:
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

18

24

24

24

NOTE:
THE ZEROS IN PARENTHESIS 10. 0.0 " 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMEN>ED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 B 9 10 11 12

FILL I> 1 3 5 B 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 B 11 15 20 25 30 40 55 70 90

Q SHOULD FIELD CONDITIONS V4RY FROII THE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

~
EIsnth Rd _ BSta 21+46.49 111.19' 602

g Rt to Sta 21+46.49 5.50' Rt

EIsnth Rd _ BSta 21+94.09 603 4

100.95' Rt to Sta 21+46.49 18.19' Rt

~ EIsnth Rd~ BSta 28+50 19.08' Rt 604

~ to Sta 28+28.76 18.99' Rt

§
.;::.

~'f) REMARKS'?

~ E;j sta 53i5O 15.5' Rt to

Sta 53i5O 10L69' It

~ ~ s-E Sta 22+33 IS.26' Lt to 511 24 68 C-15.92 5.0 5 1475.83 44 14 CB511 to CB508

I Sta22+I2JO 1S.26' lt

~ s-E Sta 25+00 15.5' lt to 512 4 24 194 C-15.91 5.0 1477.64 155 39 CB512 to B~sln NW-l

Sta 25iOO 172' Rt

i
E EIsnth~ BSta 21+46.49 5.50' Rt 600 24 25 C-15.91 4.4 1428.03 14 5 CB600 to ExIstIng M~nhole
~• to Sta 21+50.66 18.06' Rt Stubout

~ EIsnth BSta 23+55.5 5.5' Rt 601 24 205 C-15.91 4.0 5 1429.53 88 41 CB60l to CB600..
" to Sta 21+46.5 5.5' Rt

~•



_OF_202-B(008)B

(Prefabricated Tee)

CB616 to ExistIng Trunk LIne

NEW PIPE SUMMARY SHEET

LOOP 202/US 60 T.1.

62 12

692 167

LOCATlON

1449.40

AOOTE

202

TRACS NO. H 5686 04C

1-==-__t-=:;-;--",_=-_~0A1E'=":i ARIZONA DEPARTllENT OF TRANSPORTATION
I-:Df:SIQl=__-t-= r.l~2-o~~ IIITtRImAl TRANSPlflTATJON DIVISI(Jl
MAli! 12-o~

amm 12-0~

END TREATMENT

7.8

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-!N-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

C-15.80

r:

NOTE!
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

Will PIPE CORRUGATION
A 2¥.,XY2 D 6x2

B 3xl 3xl
E or

C 9x2Y2 9x2Y2

62

NOTE!
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.1S

246616

NOTE!
THE ZEROS IN PARENTHESIS 10. 0.0 l O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FiElD CONDITIONS VARY FRON THE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

REMARKS
BSta 28+66.24

140.05' It to Sta 28+28.68 72J2' Rt

~
~

_ I-S Sta ~20 IS.5' It fa 607 24 89 C-15.92 4.5 15 1462.24 60 17 CB607 to Exlstln BasIn NW-2

~ Sta 4~23.43 10.42' Rt
~

_ I-S Sta 45+50 IS.5' lt fa 608 24 132 C-15.92 4.9 15 1456.75 76 27 CB608 to CB609

Sta 44+20.25 11.5' Rt

i
1;;

~
_ I-S Sta 44+20.2511.5' Rt fa 609 24 49 C-15.91 4.6 5 1454.70 26 10 CB609 to CB821• _ I-fI Sta 3S+6O.8O 1!IJ It

~
_ I-S Sta 31+40 as' Rt to 610 3 24 93 C-15.91 8.8 10 1444.47 III 19 CB610 to ExIstIng Stubout

Sta 31+(1.16 55.4' lt

~
EIsworitl _ BSta 33+80 1J.5' lt to 611 24 48 C-15.92 4.8 10 1446.21 44 10 CB611 to ExIstIng Trunkllne

i= Sta~ 28.49' Rt (PrefabrIcated Tee)§

EIsworitl Rd~ BSt.,~ 26.00' It 613 24 7 C-15.80 4.0 1445.90 3 CB613 to CB611

fa Sta 33+80 1l5' lt

~ S-E Sta 51~ l5.5II' It fa 614 24 121 C-15.92 6.6 5 1478.32 67 23 CB614 to DraInage Ditch
~ St., 51+3L59 119.' It

~•



_OF_202-B(008)B

CB629 to ExIstIng Trunk LIne

(PrefabrIcated Wye)

71 16

12-04
12-()<1
12-0~

oNJ
ROR
VW07'T':ECO==- NEW PIPE SUMMARY SHEETrJL.1 1 r.. lKlZl~-_.....

TRACS NO. H 5686 04C

ROUTE LOCATION
202 LOOP 202lUS 60 T.1.

1444.75

lIlA.
amEn

END TREATMENT

204.8

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMIfolJM PIPE
RCP - REitoFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

C-15.91

NOTEs
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

[jjI PIPE CORRUGATION
A 2~x-v2 0 6x2

B 3x1 3x1
E or

C 9x2Yz 9x2Yz

79

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-IJ.15

242629

NOTEs
TI£ ZEROS IN PARENTHESIS (0. 0.0 lit O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I ~ 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD Flao CONDITIONS VARY FROli TIlE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUATION OF PIPE OESIGN REQUIREMENTS.

§:
~

'1.." REMARKS
"R. S-E Stll 63+49.55 lUI' Rt to

Stll~ 16.16' Rt

~ ~ S-E Stll 6J+G5 lSI Rt to 618 24 16 C-15.91 6.0 10 1463.41 10 3 CB618 to CB617

I Stll 6J+49.55 I1Jl' Rt

R.IH Sta 16+35.25 l1S1lt to 619 24 43 C-15.91 7.5 15 1461.67 15 4 CB619 to ExIstIng Trunk LIne

Sta I6+«).49 S8.9J I It (PrefabrIcated Tee)

i

i R. I-S Sta 36+16 42' Rt to 621 24 10 C-15.80 3.8 1443.80 4 2 CB621 to CB622

• ..
Sta 36+16 29.5' Rt

~ I-S Sta 36+16 29.5' Rt to 622 24 55 C-15.91 4.0 10 1443.63 33 11 CB622 to CB642

Stll 36+12.55 26.00' lt

~
EIswaih _ BSta 46+12.S 5.5' Rt to 623 24 45 C-15.91 5.0 1454.34 32 9 CB623 to ExIstIng Trunkllne

;:
Stll 4&+12.53 38.12' lt Manholeg

~ S-E Stll 69+02 3OJ6' Rt to 624 4 24 75 C-15.91 5.0 15 1449.09 68 15 CB624 to ExIstIng PIpe

Stll ~1.49 108.02' Rt (PrefabrIcated Tee)

~ _ S-E Sta 13+58.84 29.50' Rt to 628 24 96 C-15.91 4.2 1444.53 47 19 CB628 to CB629

~ Sta 12+bO 29.50' Rt

•



_OF_

REMARKS

202-B(008)B

CB645 to Exst Manhole Stubout

CB647 to Southern Ave BasIn

(PrefabrIcated Tee)

CB642 to Exst Trunk LIne

CB635 to ExIstIng Trunk LIne

CB634 to ExIstIng PI e

CB633 to ExIstIng Trunkllne

Manhole

Stubout

CB632 to ExIstIng Catch BasIn

CB631 to CB632

NEW PIPE SUMMARY SHEET

155

3

LOOP 202lUS 60 T.1.

46 11

67 14

5

70 11

194 55

56 28

24 7

20 7

IloITE

12-o~

12-o~

12-()o\

1452.58

1475.19

1441.73

1444.80

1445.40

1456.48

1441.90

1444.58

TRACS NO. H 5686 04C

ROUTE

202

5

15

10

5.0

7.6

5.3

4.0

END TREATMENT

3.2

5.3

5.0

2.4

CSP - CORRUGATED STEEL PiPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

C-15.81

C-15.91

C-15.92

C-15.91

C-15.91

C-15.91

C-15.91

C-15.80

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINiMUM
SERVICE liFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGATION
A 2%XY2 0 6x2

B 3x1 3x1

9x2Y2
E or

C 9x2Y2

15

71

56

35

33

145

280

NOTE.
FOR PIPE CULVERT PLACENENT
SEE STANDARD DRAWING C-13.15

24

24

24

24

24

24

24

Sheet Total

NOTE.
THE ZEROS IN PARENTHESIS (0. 0.0 It O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMEI«lED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.>
RANGE NO. 1 2 :3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

g SHOULD FIELD CONDITIONS VARY FRDII THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATIDN Of PIPE DESIGN REQUIREMENTS.

R~ E-H Sta 16+30 19.5O' It to 647

Sta 36+1l08 97.34' It

R~ 1-5 36+12.55 26.00' It to 642

sta 14+04.55 1M Lt

~ EJmrth Rd R~ A20+00 1L5' It to 645

~ US60 lied 5ta 1009+34 104.6' It

~.;::.
~tt

Co,

~ S-E Sta 74+58 29.50' Rt to

Sta 7l+58.84 29.50' Rt

~ EJmnh Rd _ ASta 16+25.94 29.53' 631£

~ It to Sta 16+2S.60 1L5' It
~

Elsworth Rd _ ASta 16+25.6 1L5' lt 632

to US60 lied Sta 1005+55 100' lt

i

~ EJmrth _ BSta 49+8l.6O 5.S' Rt to 633

• Sta 4~82.4 2B.95' lt

~ US60 lied Sta lO0O+0O 101J5' Rt to 634 6

Sta m+47.l14 211.717 Rt

o
o
o
N
I

U"l
o

I-o
W
~
<{

•0::

•



_OF_202-B(008)8

(PrefabrIcated Tee)

CB671 to ExIsting PIpe

NEW PIPE SUMMARY SHEET

LOOP 202/US 60 TJ.

98 16

264 82

LOCATION

1447.30

0 ""·--AZTEC 0 §?
flOUT[

202

TRACS NO. H 5686 04C

~~ ~~~~~~~~~IT~ AFUZONA DEPARTMENT OF TRANSPORTATION
I-=IISIQI=:::: -l-'D=::N':-J ~7.12:--0:-:i4 lHTtRIlOOAl. TRAHSPORTATlON OMSION
~'" ROil 12-04
Q£Cm) VW 12-04

END TREATMENT

5.4

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALU~INU~ PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

C-15.80

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO ~EET lAINI~U~

SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

~ PIPE CORRUGATION
A 2%XY2 0 6x2

B 3xl 3xl

9x2Y2
E or

C 9x2Y2

80

NOTE.
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

244671

NOTE.
THE ZEROS IN PARENTHESIS 10. 0.0 &. 0.00) IN
THE HEADING OF SOME OF THE COLU~NS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLU~N.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

g SHOUlD FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREIolENTS.

~.;::.
~" REMARKS'?

~ E-H Stlll9+20 19.5' Lt to

stll19+20 94.65' Lt

!
~ R~ E-H Sta 21+30 19.5' Lt to 649 24 107 C-15.92 6.4 10 1483.85 0 22 CB649 to DraInage DItch

I Sta 21+30 l2S.22' Lt

R~ I-H Stll18+70 1.5C1 Lt to 650 24 7 C-15.92 6.9 1461.25 5 CB650 to MH 905

Sta 18+10 11.5C1 Lt

i

~ ~ I-H Stll 25+8L02 1.5C1 Lt to 651 24 6 C-15.92 6.0 1453.56 4 CB651 to CB908• Sta 25+8L02 11.89' Lt

~ ElS'frl R BSta 28+80 l3.5' Lt to 652 24 50 C-15.92 5.6 10 1438.57 33 10 CB652 to Culvert 606
~

Sta 28+28.82 lUS'Lt (PrefabrIcated Tee)

~
EJSYorih _ BSta ~tOO 5.5' Rt to 655 24 78 C-15.91 5.0 10 1451.26 63 16 CB655 to ExistIng Trunkllne

gSta ~+1l40 69.18' Lt (PrefabrIcated Tee)

IJS60 lied Stll 1020+60 14.48' Lt 665 24 C-18.10 6.4 1450.60 MH665 (MaIntenance Access to

ExistIng Trunk LIne)

~ R I-S Sta 20+85J1l5.5. Lt to 670 24 6 C-15.92 3.5 20 1445.34 3 CB670 to CB671

~ Sta 20+85.11 26.0' Lt

o R~ I-S Sta 20+85J1 26.0' Lt to
o
o Sta 20+85.11 106.66' Lt
~ ,IF~§~~~~~~~~~~~~~~~~~~~~~
LO~

~ ;::::::::::~S:h~ee:t::To~t:a:1~§ IIIIIII
2:wu.

l-

•a::



_OF_

REMARKS

CB683 to ExIstIng Manhole

CB682 to ExIstIng Trunk LIne

202-B(008l6

CB680 to ExIstIng Lateral

CB681 to ExIstIng M~nhole

(PrefabrIcated Teel

(PrefabrIcated Teel

CB678 to ExistIng Trunk LIne

CB677 to ExIstIng Manhole

CB675 to CB670

CB673 to ExIst US60 Trunkllne

(PrefabrIcated Teel

28

42 9

87 19

77 17

13 3

26 10

49 17

20 10

324 88

1446.19

1473.77

1464.68

1448.38

1445.72

1448.08

1447.90

1447.00

O"'7T:EC.;'::~ NEW PIPE SUMMARY SHEETrJL II f. I50Z 6HH03-_......

TRACS NO. H 5686 04C

ROUTE LOCATlON

202 LOOP 202/US 60 T.1.

I-=;;o;-__t-;;;;-;-.:.:IWIE=-_t-CDA;;:::TE~ ARIZONA DEPARTMENT OF TRANSPORTAnON
r.1EIl:II=__-+=DNJ:;;-__--r.:12=--o:::i~ 1IfTEIlIQ)A!. T1IANSf'MTAnON OlVlSlON

IIlAIlI ROR 12-0~

QfIJ8) vw 12-o~

Ft. Gr~te

30

END TREATMENT

15

15

25

C~tch b~sln. M~nhole.
He~dw~1I &. JunctIon structure

20

10

20

5.2

4.1

7.0

6.2

5.0

6.5

3.4

5.0

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HlGH DENSTIY POLYETHYLENE PLASTIC PIPE

C-15.91

C-15.91

C-15.91

C-15.91

C-15.92

C-15.92

C-15.92

C-15.80

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

WI PIPE CORRUGATION
A 2~xY2 0 6x2
B 3xl 3xl

9x2Y2
E or

C 9x2Yz

16

48

11

82

50

94

47

107

NOTEl
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-IJ.15

24

24

24

24

24

24

24

24

677 2

673

675

678

683

NOTEl
THE ZEROS IN PARENTHESIS 10, 0.0 8t 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.l I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FlaD CONDITIONS VARY FROll TIiE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

~
US60 lied Sta 1016+14.00 1045 Rt to 680

gSta 1016+74.00 54.S' Rt

EIsYorfh Rd _ ASta 29+80 1l5' It 681

to Sta 301-14.66 103.06' It

~ EIsYorfh Rd _ ASta 2J+.4O 1l5' It 682 4
~
'" Sta 23+39.8l 65.06' Rt

cf
~

~f:t

"I-S Sta 18+20 19.50' Rt to

Sta 18+20 30' Rt

~ RQ I-S Sta 18+20 19.5' Rt to~

~ US60 lied Sta 101&+50 16.46' It

~ I-S Sta 2O+8S.11 3lS' Rt to

Sta 20+85.1115.5' lt

i
~ US60 lied Sta 1009+34 11.18' It to
~• Sta 1009+34 96.62' It

* US60 lied Sta 1016+00 74.14' It to
~

Sta 1016+01.22 88.e lt

•



END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

C-15.91 6.9 10 1454.47 23 7 CB718 to CB 716

C-15.80 6.4 1452.30

120 38

Ho\I£ DoI1£
DEmI DNJ 12-04
lIlA. RDR 12-04
Q£lJfD VW 12-04.eQL__

AZTEC §....= NEW PIPE SUMMARY SHEET

R<IlITE LOCAnON

202 LOOP 202/US 60 T.1. owe NO. e-~.2J

TRACS NO. H 5686 04C 202-B(008)B _OF_

NOTE,
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

[;iii PIPE CORRUGATION
A 2¥.3XY2 D 6x2
B 3xl 3xl

9x2Y2
E or

C 9x2Y2

35

NOTE.
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

24718

NOTE.
THE ZEROS IN PARENTHESIS (0. 0.0 8t 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDEO PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE CFt.>
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I =:: 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD fiElD CONDITIONS VARY fROII TIlE RANGE INDICATED. CONTACT DESIGN
fOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

§
.;:.

~'f)

REMARKS'?

US60 lied Sta 1014+49.27 104.5' Rt to

Sta 1014+49.33 11l33' Rt

~
~ l202 lied Sta 1467+$.56 14LS2' lt 711 2 24 32 C-15.92 6.5 10 1451.52 29 7 CB1l1 to Ex1stln Manhole

I to Sta 1467+t1.56 159.00' It

R.. IH Sta 4O+G6 34.00' It to 712 24 7 C-15.81 5.0 1451.24 4 CB712 to CB721

Sta 4O+G6 23.49' It

i
1;;
> Rl1IIlIH Sta 37-100 19.50' lt to 713 24 55 1452.11 31 11 CB713 to Drainage Swale~ C-15.92 7.0 15

• Sta 37-100 7S.5O' It

~ l202 lied Sta 1471+77.5S 116.60 lt 714 C-15.92 6.2 10 1450.93 CB714 Remove Steel Ca &
~

Bring to Grade

~
l202 lied Sta 1474+W8 D2.5O' lt 715 C-15.92 6.2 15 1450.08 CB715 Remove Steel Cap &

g Bring to Grade

R~ B Sta ~9.01 S4.().f Lt 716 C-15.80 6.4 1452.30 CB716 Connects to Existing

Pipe

i R.. I-S Sta 75+04 15.5' lt to 717 24 56 C-15.92 5.8 15 1462.49 32 11 CB717 to ExistIng Pipe

~ l202l1ed Sta 1467~7.56 48.48' Rt

•



_OF_
DWG NO. G-4.24

202-B(008)8

CB729 to Infield Area17 7

12-o~

12-~

12-o~

ROR
VW

DNJ

AZTEC.§:?f NEW PIPE SUMMARY SHEET

TRACS NO. H 5686 04C

ROUTE LOCATIOH

202 LOOP 202lUS 60 T.I.

1449.63

lIlA.
amED

END TREATMENT

7.0

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATEO ALUMINUM PIPE
RCP - RElhf"ORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-!N-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATEO HIGH DENSTIY POLYETHYLENE PlASTIC PIPE

C-15.92

r-.

NOTEs
PIPE OPTIONS SElECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIElDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGATlON
A 2%xY2 0 6x2

B 3xl 3xl
E or

C 9x2Yz 9x2Yz

33

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.1S

24729

NOTEs
TI£ ZEROS IN PARENTHESIS (0. 0.0 a. O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.>
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.l I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULO FlaD CONDITIONS VARY FROIol THE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREMENTS.

§
~

."." REMARKS
"

~ I-S st" 82-100 llS' Lt to

St" 82~ 43.44' Rt

i
£ _ I-S Sta 81+84.03 JO.!I Lt to 720 24 18 C-15.80 6.0 1451.10 11 4 CB720 to Pipe 719

~ St"~ 28.76' It (PrefabrIcated Teel
~

~ IH: Sta~ l8.5' It 721 24 C-15.92 5.7 1449.69 CB721 (Connect Catch BasIn to

Exst PIpe Installed In Phase 1)

i

~ l.202 lied 1453+60.59 1lXl.5' Rt to 722 24 101 C-15.92 6.4 20 1452.21 79 20 CB722 to BasIn SW

• Sta 1453+80.59 20Lll Rt

~ l.202 lied St" 1453+80.49 1lXl.5' Lt to 723 24 100 C-15.92 7.2 25 1452.68 73 20 CB723 to InfIeld Area

St" 1450+80.46 2Ol' It

!
l.202l1ed Sta 1457+72.44 to 724 24 99 C-15.80 3.0 1445.60 93 20 CB724 to CB725

>= Sta 1~+72.44 1lXl.5' Rtg

l.202 lied Sta 1457+72.44 lOO.S' Rt to 725 24 74 C-15.92 8.1 15 1450.05 42 15 C8725 to InfIeld Area

St" 1~+60.20 176.42' Rt

i l.202 lied St" le37.56 1lXl.5' Lt to 727 24 72 C-15.92 7.0 20 1449.73 41 14 CB727 to DraInage DItch

~ Sta 1459t38.01173J6' Lt

•



_OF~

OWG NO. G-4.25

CB823 to CBB24

CBB22 to CB64B

202-6(008)B

85 21

104 22

766 180

1471.10

1475.13

AZTECe§1§f NEW PIPE SUMMARY SHEET

TRACS NO. H 5686 04C

ROUTE LOCAT10H

202 LOOP 202lUS 60 T.1.

1----c-~--j.-..,,-,.,._:=:-=---jI-o'OA""TE~ ARIZONA DEPARTMENT OF TRANSPORTATION
1-"1l5IQI=__-+-ON"",,-J__--11-"12;..--0""-'l4 IHTERIOlAl TRANSPalTATlON DMS10H

lIlAlII ROR 12-04
0flJ!l) VW 12-04

END TREATMENT

105.5

3.6

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

DH

C-15.92

r,

NOTEl
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGAnON
A 2 x z D 6x2
B 3xl 3xl
I---+---~ E or

C 9x2Yz 9x2Yz

103

110

NOTEl
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

24

24

822

823

NOTEl
THE ZEROS IN PARENTHESIS (0, 0.0 &. 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENCED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.>
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULO FIELO CONDITIONS VARY FROIl TIlE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REQUIREllENTS.

~ L.202 lied Stll 1421+{)1.85 !MoOI' It to

~ ~ E-N Sta 1!tI-20 19.50' It

§
;:.

'J,.f1

REMARKS'?

L.202 lied Sta 1461+10.10 to

Sta 146L6l32 IOQ.S' lt

~ L.202 lied Sta 1461ifil32 IOQ.S' It to 731 24 48 C-15.92 9.0 1449.45 34 9 CB731 to InfIeld Area~

~ Sta 1461iGl33 152.04' lt
~

L.202 lied Sta 1462+52.44 100.5' Rt to 732 24 130 C-15.92 5.6 5 1450.02 122 28 CB732 to C6730
Sta 1461+10.10

i
~ L.202 lied Sta 146J+31.56 100.5' lt to 733 24 172 C-15.92 6.0 10 1449.54 122 34 C6733 to CB731~• Sta 1461+G3.32 IOQ.S' lt

~ L.202 lied Sta 1445+83.01 22.69' Rt to B04 24 122 DH 3.3 1453.B4 111 24 CBB04 to C6B07
Sta 1445.8l01100.D1' It

~
L.202 lied Sta 144S+8lO110ll.01' lt to B07 36 75 C-15.92 B.O 20 1457.34 69 22 CBB07 to Stubout from

;::
Sta 144S+82.3S 11lS5' It

BasIn NE-2g

~ I-N Stll 35+80.80 1.5' It 821 C-15.92 5.0 5 1453.27 CBB21 to ExIstIng PIpe - Phase I

•



_OF_
DWG NO. G-~.26

202-B(008)B

MH900 to MH902

NEW PIPE SUMMARY SHEET

LOOP 202/US 60 T.1.

159 54

12-~

12-0~

12-0~

RDR
vw

DNJ

l0CA11OIl

1475.50

•
....L_....

O"'7T:E( ::~
~ 11

F. IIC0 6t-04OJ--
TRACS NO. H 5686 04C

RllPJIE

202

END TREATMENT

7.0

RClmp A
Rtlmp B
RClmp South Etlst
RClmp C
Rtlmp 0
Price Rotld
Price ROCld North Bound
Price Rotld South Bound
South Bound Fronttlge Rotld
North Bound FrontClge Rotld
Rtlmp South
Rtlmp North
RClmp West North

CSP - CORRUGATEO STm PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATEO HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

24 C-18.10

,..

ABBREVIATIONS
RSD Rllmp South Detour RA
EP Edge of Ptlvement RB
PSAR Pump Stlltlon Access Rotld RSE
PRO Pr Ice ROlld Detour RC
SBFRD South Bound Fronttlge Rotld Detour RD
SCR South Connector ROlld PR
NCR North Connector ROCld PRNB
CVD Chllnd Ier VI I Itlge Dr Ive PRSB
EB Ellst Bound SBFR
WB West Bound NBFR
RSW RClmp South West RS
REN Rllmp Etlst North RN

RWN

NOTEs
PIPE OPTIONS SaECTED ARE THOSE
REQUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FlaDS
ARE NOT ALLOWABLE ALTERNATES•

~ PIPE CORRUGATION
A 2~xY? D 6x2

B 3xl 3xl
E or

C 9x2Y2 9x2Y2

270

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

24900

NOTEs
THE ZEROS IN PARENTHESIS 10, 0.0 a. O.OOl IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) 1< 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FIELD CONDITIONS VARY FROIl TllE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESIGN REOUIREIlENTS.

US60 lied Sta 103++00 10lS' It to

Sta 1031+30 10l5' It

§.;::-
'A.'" REMARKSeo,

HI Stal1+77.92 7S1lt to

R.1Ip HI Sta lS+OO 7S1lt

~
~ l202 lied Sta 1433+93.8 14.09' Rt to 825 24 141 C-15.80 4.4 1466.09 139 30 CB825 to CB826

~ R.1Ip HI Sta lS+OO 7S Lt
~

R.1Ip HI Sta lS+OO 7S1lt to 826 24 200 C-15.91 6.4 1467.27 170 40 CB826 to MH831

R.1Ip HI Sta 17+00 13.40' Lt

i

~ l202 lied Sta 1436+70 17' Rt to 827 24 130 C-15.80 3.9 1462.90 127 26 CB827 to CB828

• Sta 1437+J1.25 9l34' It

~ l202 lied Sta 1437+37.2S 9l34' l t to 828 24 121 C-15.92 7.5 10 1465.32 65 24 CB828 to Dr"ln~ge DItch

Sta 14J8+4LOO 15!r It

~
l202 lied Sta 1440+25 20.30' Rt to 829 24 116 C-15.80 3 1459.03 99 23 CB829 to CB830

1= Stal440+2S 95.8!r Itg

l202 lied Sta 144Of-25 95.8!r l t to 830 24 53 C-15.92 7.0 15 1462.27 33 11 CB830 to Dr"ln~ge DItch

Sta 1440+25 ISO.28' l t

~ R.1Ip HI Sta 17+00 13.40' It to 831 24 168 24 C-18.10 7.7 1466.20 141 34 MH831 to MH905

~ Sta 18+70 17.50' It

•

•



_OF_
DWG NO. G-~.27

202-8(008)8

NEW PIPE SUMMARY SHEET

LOOP 202lUS 60 T.I.

12-0~

12-0~

12-~

DNJ
RCR
VW

lOCA_

•...._....
AZJiEC ~~

r.ltOZJ45+-O«IJ-.....-
TRACS NO. H 5686 04C

ROIJT£

202

END TREATMENT

R~mp A
R~mp B
R~mp South E~st
R~mp C
R~mp 0
Price Ro~d
Price Ro~d North Bound
PrIce Ro~d South Bound
South Bound Front~oe Ro~d
North Bound Front~oe Ro~d
R~mp South
R~mp North
R~mp West North

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REItf'ORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-!N-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

ABBREVIATIONS
RSD R~mp South Detour RA
EP Edge of P~vement AB
PSAR Pump St~tlon Access Ro~d ASE
PRO Pr I ce Ro~d Detour AC
SBFRD South Bound Front~ge Ro~d Detour RD
SCA South Connector Ro~d PR
NCR North Connector Ao~d PRNB
CVD Ch~ndler VIII~ge Drive PRSB
EB E~st Bound SBFR
WB West Bound NBFR
ASW A~mp South West RS
REN R~mp E~st North RN

RWN

NOTEs
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO ~EET ~INlMUM

SERVICE UFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

~ PIPE CORRUGATION
A 2%XY2 0 6x2

B 3xl 3xl

9x2Y2
E or

C 9x2Y2

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.1S

NOTEs

THE ZEROS IN PARENTHESIS 10, 0.0 llt O.OOl IN
THE HEADING OF SO~E OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLU~N.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. 1 2 3 4 5 6 7 8 9 10 11 12

FILL I> 1 3 5 8 11 15 20 25 30 40 55 70
HEIGHT (Ft.) I < 3 5 8 11 15 20 25 30 40 55 70 90

Q SHOULD FIElD CONIJITIONS VARY FROIl mE RANGE INDICATED, CONTACT DESIGN
FOR RE-EVALUAnON OF PIPE DESIGN REOUIREMENTS.

&
~

"I..f)

REMARKSe.,

IJS60 lied Sta 1031+30 10l5' Lt to

Sta 102&+50.10 10l50' Lt

~
~ IJS60 lied Sta 1028+50.10 10lS0' Lt to 904 24 30 24 C-18.10 5.4 1463.50 19 6 MH904 to Exlstln Manhole
~ Sta 1028+50.88 14.36' Lt
~

~ H Sta 18+10 11.50' Lt to 905 4 24 145 24 C-18.10 7.0 1461.50 121 29 MH905 to ExIstIng BasIn NE-l
Sta 1!+8S.81 U4.l8' Lt

i

i IJS60 lied Sta 810+06.40 105' Rt to 906 24 285 24 C-18.10 4.1 1353.50 102 57 MH906 to MH907• Sta 812~ 105' Rt

~ IJS60 lied Sta 810+06.4 105' Rt to 907 24 49 24 C-18.10 4.3 1352.30 25 10 MH907 to ExIstIng Lateral
Sta 810+06J1 54.92' Rt

~
~ H Sta 25+&.0211.89' Lt to 908 24 88 C-15.80 5.9 1453.50 58 18 CB908 to BasIn NE-2

i= Sta 25+8L02 109.89' Ltg

RC8C 4sta 12+90.00 63.00' Lt to 950 8 24 57 C-15.80 4.00 1451.00 44 22 CB9S0 to RCBC4
Sta 12+90.00 5.00' Lt

~
~

•



REMOVAL SUMMARY FOR DWG NO. 0-1.02

REMOVAL SUMMARY FOR DWG NO. 0-1.03

i

ip

• .:.
~

ApprOX/fTldfe station to StiJIlon

US 60 lied 867+55 to PUNer Rd R/JIIID D 12+98
US 60 lied 861+56
US 60 lied 861+98 to P~ Rd R/JmD C l:J+Ol
US 60 lied 869+42 to PUtf(er Rd R/JIIID C 14+46
US 60 lied 810+06 to PrMer Rd R/JmD 0 15+01
US 60 lied 810+(Jl

US 60 lied 811+45 to PUtf(er Rd R/JmD C 16+50
US 60 lied 812+58 to US 60 lied 813+24
US 60 lied 813+93 to US 60 118d 814+81
US 60 lied 815+2S to US 60 118d 815+64
US 60 IIttd 815+48
US 60 lied 816+:J6
US 60 118d 816+38

US 60 lied lJT1+28
US 60 lied 818+18
US 60 lied 819+22
US 60 lied 880+23
US 60 lied 881+04 to US 60 lied 881+:J:J
US 60 lied lJT1+36
US 60 118d 818+35
US 60 lied 819+35
US 60 lied 880+40
US 60 lied 881+44

US 60 118d 881+44 to US 60 lied 882+50
US 60 lied 882+50 to US 60 lied 883+54
US 60 lied 883+76 to US 60 lied 883+78
US 60 lied 884+84

US 60 lied 884+84 to US 60 lied 885+63
US 60 lied 885+63 to US 60 lied 886+67
US 60 lied 886+01 to US 60 lied 887+75
US 60 lied 888+46
US 60 lied 888+84
US 60 lied 888+84 to US 60 lied 889+94

MH CB
Loc EA EA
RT 2
LT 1
LT 1
LT 1
RT 2
LT 1
iT 1
RT 1
LT 2
RT 1
LT 1
RT 1
LT 1

LT 1
LT 1
LT 1
LT 1
LT 1
RT 1
RT 1
RT 1
RT 1
RT 1
RT 1
RT 1
LT 1
RT 1
RT 1
RT 1
RT 1
LT 1
RT 1
RT 1

PIpe (LF)
18· 24· 30· 36·

1'13

118
98
lOS

01
325
81
35

.JO

86
lOS
10

70
lOS
lOS

110

= ISTATtI J'RO,£CT NO. Is:.r I= I AS IUJl.T I
9 IARlZ.I202-6(008)B IA8S I A1124 I I

I 202 lolA 029 I

REMOVAL SUMMARY FOR OM; NO. 0-1.04

MH CB PIpe (LF)
Approx/fTldte station to stiJI/on

Loc EA EA 18· 2.4· 30· 36·
US 60 lied 889+94 to US 60 lied 891+09 RT 1 113
US 60 lied 892+64 to US 60 lied 892+54 LT 1 10
US 60 lied 892+64 to US 60 118d 893+54 LT 1 81
US 60 lied 893+81 RT 1
US 60 lied 893+54 to US 60 lied 894+44 LT 1 81
US 60 118d 894+44 to US 60 118d 895+28 LT 1 82
US 60 lied 895+28 to US 60 118d 896+13 LT 1 82
US 60 lied 896+13 to US 60 lied 896+gr LT 1 82
US 60 118d lBl+91 RT 1
US 60 lied lBl+82 to US 60 118d 898+63 LT 2 71
US 60 lied 898+63 to US 60 118d 899+43 LT 1 71
US 60 lied 899+'13 to US 60 lied 900+22 LT 1 71
US 60 118d 900+22 to US 60 118d 901+03 LT 1 71
US 60 lied 901+03 to US 60 118d 901+83 LT 1 72
US 60 lied 901+83 LT 1
US fXJ lied 902+00 RT 1
US 60 lied 902+00 to US 60 lied 902+85 RT 1 82
US 60 lied 902+85 to US 60 lied 9O:J+69 RT 1 82
US 60 lied 901+83 to US 60 lied 902+58 LT 1 68
US 60 lied 902+58 to US 60 lied 9O:J+40 LT 1 72

REMOVAL SUMMARY FOR OM; NO. 0-1.05
US 60 lied 904+06 to US 60 lied 904+08 LT 1 10
US 60 lied 904+08 LT 1
US 60 lied 904+08 to US 60 lied 904+78 LT 1 62
US 60 lied 904+78 to US 60 lied 905+43 LT 1 62
US 60 lied 905+'13 to US 60 lied 905+gr LT 1 52
US 60 lied 905+gr to US 60 lied 906+01 LT 1 01

US 60 lied 906+01 to US 60 lied 9CJl+38 LT 1 67
US 60 lied 908+09 to US 60 lied 908+12 LT 1 12
US 60 lied 908+12 to US 60 lied 908+20 LT 1 40
US 60 lied 9O:J+69 to US 60 lied 904+48 RT 1 77
US 60 lied 904+48 to US 60 lied 905+24 RT 1 72
US 60 lied 905+24 to US 60 lied 905+94 RT 1 67
US 60 IIttd 905+94 to US 60 lied 906+68 RT 1 72
US 60 118d 906+68 to US 60 lied 9CJl+68 RT 1 gr

US 60 lied 9CJl+68 to US 60 lied 9CJl+95 RT 1 45
US 60 lied 910+12 to US 60 lied 910+65 RT 2 80
US 60 lied 910+65 LT 1
US 60 lied 910+48 to US 60 lied 910+55 LT 1 40
US 60 lied 912.+32. to SosS/JlTI/Jn Rd R/JmD A 22+92 LT 1 70
US 60 lied 913+20 LT 1
US 60 lied 913+19 to SosS/JlTI/Jn Rd R(JIIID B 27+45 RT 2 121
US 60 lied 914+11 to SosS/JlTI/Jn Rd R/JmD A 24+71 LT 1 94
SosS/JlTI/Jn Rd R/JmD B 29+43 to US 60 lied 915+75 RT 1 165
SosS/JlTI/Jn Rd R/JmD B 32+09 to US 60 lied 915+75 RT 1 160
US 60 lied 915+75 RT 1 2S

US 60 lied 915+75 LT 1

1-==-_-+=----=NAI(:::....----t;cDA~1E~ ARIZONA OEPARTNOO OF TRANSPORTAnON
~ VIIW 12-0~ 1NTfRIIXlA!. TRAHSPCflTAnOlI OMS1OH

t.,:lI1A:::IlI~--+-;;'Kl::'='---t712~-O;;:;i~

0£lJ!D ONJ 12-0~•
r'\phoen1.X \proJeo'ts \I>Zilllill \Ol>dd \drn'I>ZilUil/-il<:-rs-'H.agn

a~EC.=~rJL 11 r. I&ClZ 64-CMOJ--ROUTE lOCATlOH

202

TRACS NO. H5686 04C

REMOVAL SUMMARY

LOOP 202/US 60 TJ.

202-6(008)B

OWG NO. G-9.07

_OF_



•

•

•

~c:.- ISTATEI f'RQ.£CI NO. I~ I~ I AS I!UlLT

9 IARIZ. 1202-6(008)6IAB6 IA1124 I

~
I 202 lolA 029 I

~
;::
~g

REJIOYAL SUMMARY FOR DWG NO. D-1.10 REJIOYAJ.. SUMMARY FOR DWG NO. D-1.12

MH CB PIpe fLF) MH CB PIpe (LF)
NJproxlfMfe station to stMlon

Lac EA EA 18- 2.4- 30· 36·
NJproxlf11iJfe station to stMlon Lac EA EA 18- 2.4- 30- 36-

! US 60 119d 1009+45 U 1 8 US 60 119d 1031+70 to US 60 119d 1031+71 LT 2 32

US 60 IItKi 1014+48 LT 1 11 US 60 IItKi 1031+70 to US 60 MtKi 1031+70 RT 1 40

US 60 M9d 1016+75 LT 1 US 60 119d 1040+00 to US 60 MtKi 1040+00 RT 1 10

US 60 MtKi 1016+76 RT 1 US 60 M9d 1040+01 to US 60 119d 1040+01 LT 1 5

US 60 M9d 1019+30 LT 1 20 US 60 M9d 1042+71 to US 60 119d 1042+75 LT 1 8

US 60 IItKi 1015+46 LT 1 5 US 60 119d 1042+01 to US 60 IItKi 1042+04 RT 1 5

US 60 119d 1044+51 RT 1

~ REJIOYAL SUMMARY FOR DWG NO. D-1.11 US 60 M9d 1046+16 to US 60 M9d 1041+01 RT 1 85
.r

US 60 119d 1022+30 to Ellsworth Rl1trD B 66+36 RT US 60 M9d 1049+51 RT 1

~
1 110 LT 1 36

US 60 119d 1022+30 RT 1 US 60 119d 1049+51 to US 60 119d 1049+51
~ LT 1 2tJ

US 60 119d 1022+30 LT
US 60 M9d 1049+51 to US 60 M9d 1049+511

US 60 M9d 1023+03 to US 60 l19dl023+06 IT 1 88 REJifNAJ.. SUMMARY FOR DWG NO. D-l.13
Ellsworth Rd Rl1/Tf) C 13+28 to Ellsworth Rd Rl1trD C 15+18 LT 1 188 US 60 MtKi 1049+51 to US 60 M9d 1052+01 LT 1 248

Ellsworth Rd Rl1fm C 14+83 to Ellsworth Rd Rl1/M C 15+18 LT 1 96 US 60 M9d 1052+01 RT 1

g Ellsworth Rd Rl1/Tf) C 15+18 to Ellsworth Rd Rl1trD C 16+04 IT 1 84 US 60 119d 1055+25 RT 1

~ Ellsworth Rd Rll/Tf) C 16+04 to EilswOl1h Rd Rl1fm C 0+19 LT 1 114 US 60 119d 1055+28 LT 1
~ US 60 119d 1025+40 to Ellsworth Rd Rl1trD C 11+16 IT 1 2fXJ US 60 MtKi 1055+25 LT 1

US 60 119d 1028+51 IT 1 US 60 1055+25 to US 60 119d 1058+60 LT 1 32tJ

US 60 M9d 1028+51 RT 1 US 60 M9d 1058+77 RT 1

~
Ellsworth Rd RlltrD 0 13+51 to US 60 M9d 1028+52 RT 1 1 156 US 60 119d 1062+01 to US 60 IItKi 1062+79 RT 2 80

US 60 119d 1028+52 to US 60 119d 1031+51 RT 1 295 US 60 M9d 1062+79 to US 60 119d 1062+75 RT 1 19

US 60 M9d 1031+51 to US 60 M9d 1032+16 RT 1 62 US 60 M9d 1062+52 LT 1

US 60 119d 1032+16 to US 60 M9d 1033+01 RT 1 84 US 60 M9d 1062+51 LT 1

US 60 119d 1033+01 to US 60 M9d 1034+80 RT 1 08 REJi(NAJ.. SUMMARY FOR DWG NO. D-l.14
! US 60 119d 1034+80 to US 60 M9d 1034+80 RT 12 US 60 M9d 1065+57 CrlslTKJIl Rd Rl1ffID A 16+64 LT 1 55;::

~ US 60 119d 1034+81 to US 60 M9d 1034+81 LT 1 42 US 60 119d 1065+56 to US 60 119d 1065+57 LT 1 16

CrIsmon Rd Rl1trD A 25+62 LT 1

CrlslTKJIl Rd Rl1trD B 29+69 to CrlslTKJIl Rd Rl1trD B 30+32 RT 1 90

~
§

~.r
~
~

MIll DAlE ARIZONA OEPARllIENT OF TRANSPORTATION

')IE5IlIl VllW 12-0<1 IIl'ImOlAL TIlAHSI'alTAnON DMS10N
lIlAlIl Kl 12-0<1

6 1omED DNJ 12-o~OeQ<-- REMOVAL SUMMARYAZTEC 0 ~~
r.l5O:Zl~

www..at_

ROUTE LOCATIOII ~

202 LOOP 202/US 60 TJ. owe NO. e-9.08

TRACS NO. H5686 04C 202-6(008)6 _OF_
~lototed t:lyl Kl...",y ato 1~1+;j:~1tl I'M 1"1\phoenlX\pl"oJeot.s\azltlllltll \oadd\dr-n\azltlllltl/-Itl<:-l"s-i!JZ.dgn



I
AS Bl.m.T I

Ch~nnel
FI(NIllne

~

New HIgh SurvIvability
Filter FabrIc

I 9 IARIZ. 1202-B(008)6IA341 IAl124

I 202 MA 029 I

Control stCJflon
~

£xstfnq Ground

/

3'-0-

.."

II

."

£xst Storm DraIn PIpe

To R8lT1iJln rrypJ

£xst Storm DraIn PIpe

To R8lT1iJln rrypJ

£xst Catch BasIn

To be Removed

PLAN

£xst Catch BasIn

~ ~obe RemovedI I . "J I I
I I I
II I I ,..-- ------

II I i ~
II II f--~
'- ...J L.----

I. V~rl8S .IJ.J' U~x
rrypJ

SECTION A-A

r:---

~'-----

PIpe Collar rrypJ
AOOT std fMg C-13.80

PIpe CoIl~r PIpe CoIl~r
r--''--------

AIXJT ; fhtg C-13.80 I-=--=--=-~ 1 / AIXJT SId fhtg :13.80

L c- - - ~----'I-+-I--:-I+--+---1"- - - - j ~
r II I! (\
'------'--+----r-+----.,.-+--+--'--- -~'-- I !.- __ J

~__ J

~•

ExIstIng Catch BasIn Removal
stCJflon SIze

CATCH BASIN REMOVAL

NOTE:
S88 AOOT std fMg C-13.15
for PIpe InstallatIon. SOUTHEAST CHANNEL RIPRAP DROP STRUCTURES

_OF_
OWG NO. 0-3.01

DB

202-6(008)6II

LOOP 202/US 60 T.1.

DETAIL

TRACS NO. H5686 04C

Per SectIon 913 of
2.000 AOOT std Speclf/CCJflons

New Dumped Rlprap,
D5I) =6-

f=".----_-\-;-;::;:;--"IWIE=--+.~DATE~ ARIZONA DEPARTMENT OF TRANSPORTATION ~
llSJQI VIIW 12-04 lh'I'ERIQ)A!. TIlANSPMTATlON DIVISION 2a~~
lIlA.. Aa 12-04 ~l. ~'''~
~0EaEIl~=jjRJZ~~~12~-0~4---:=~==-----l 'jll aJ!lJ: X

• _L__ DETAIL SHEET l"~

AZTEC E:.= DETAIL DA & DB ~
I--=:=-----r:-::~-=-:::::::'-=-----J.----------____i ~......,,,,

ROUTE lOCATlOH

202

US60 UED STA 1006+54, 1.3
296' RT

CHANNEL RIPRAP DROP STRUCTURES

CONTROL D
STATION (FT)

US60 UED STA 998+25, 1.0
446' RT

DADETAIL

US60 Ued sta. 815+48.2, 99.5' Lt
US 60 Ued sta. 810+06.9, 56.6 Lt

US60 Ued sta 816+38.4, 92.5' Lt

US60 Ued sta. 861+56, 55.2' Lt

US60 Ued sta. 880+40.3, 76.9' Rt

US60 Ued sta. 818+35.3, 81.0' Rt

US60 Ued sta. {Jgl+82.1, 70.5' Lt
US60 Ued sta 888+45.9, 57.6' Lt

US60 Ued sta. 818+18.1, 79.4' Lt
US60 Ued sta 8T1+35.7, 83.5' Rt

US60 Ued sta. 880+22.7', 65.2' Lt
US60 Ued stl1. 819+35.1, 79.0' Rt

US60 Ued stl1 877+28.1, 85.9' Lt

US60 Ued sta. 819+0.7. 70.5' Lt

US60 Ued sta. 913+19.7. 57.2' Lt
US60 Ued sta. 915+74.7, 55.2' Lt
US60 Ued sta. 1016+74.6, 55.1 Lt

US60 Ued sta. 910+64.6, 57.2' Lt

US60 Ued Sta. 1044+51. 71.5' Rt

US60 Ued sta. 1022+30.4, 55.2' Rt
US60 Ued sta. 1022+30.4, 55.0' Lt

US60 Ued Sfa. 1040+00, 80.4' Rt
US60 Ued Sfa. 1028+50.4, 54.4' Lt

US60 Ued Sfa. 1062+52.3, 86.5' Lt
•

'lot.ted tly: kl....hy ..t. lI!I:~:;j'" AM



~• Dr1ll and Bond ·5
at Each Corner
(4 TotaIJ

1-=3~·---::-:-:---i
.. ~ Edge DIstance
It') LU (Typ)

1/2. • ThIck Expanded Polystyrene

ExIstIng Manhole Base
per ADOT std C-18.1O

_OF_

DD

202-8(008)8

DETAll SHEET
DETAil DO

lOOP 202/US 60 T.I.

DETAIL
MANHOLE BASE CONCRETE CAP

TRACS NO. H5686 04C

ROUTE LOCATION

202

1-:==:--_--+-=--'IWf::==..._t-:'OA;::..:TE:'-:-j ARIZONA OEPARTWENT OF TRANSPORTATION
1-"18IQI::==::-__t--'-::VM:::-W__---+"IZ~-o~~ 1llTERlmAl. TRANSPalTATIOIl DMSIOIl

IJlAIII AEI. lZ-0~

Cl£ClIID RJZ 12-0~

NOTE:

1. Cap shall be a Mlnlrwroom (Jf 6-lnches Above the PIpe Cr(JNn
for New Manholes Located Under the RoadwilY.

ExIstIng Manhole Base Concrete Cap
US60 Med stil 861+55.78, 66.32.' Lt
US60 Med stil. 870+07.33, 68.04' Lt
US60 Med stil. 874+46.46, 65.37' Lt
US60 Med Sta. 883+77.77, 80.07' Lt
US60 Med stil. 884+85.63, 79.45' Lt
US60 Med stil. 888+46.13, 78.89' Lt
US60 Med stil 892.+63.70, 75.75' Lt
US60 Med stil. 897+80.86, 85.52.' Lt
US60 Med stil. 910+63.18, 77.80' Lt
US60 Med stil. 913+18.57, 77.10' Lt
US60 Med sta. 915+74.59 76.93' Lt
US60 Med stil. 999+79.44, 83.76' Lt
US60 Med stil. 1016+75.62., 75.53' Lt
US60 Med stil.1019+29.64, 77.07' Lt
US60 Med Silt. 102.2.+30.36, 76.09' Lt
US60 Med stil. 102.5+42..4, 75.58' Lt
US60 Med stil. 102.8+50.88, 74.36' Lt

i
~

• ~

*~

•



DE

DETAIL SHEET
DETAIL DE

PIpe Collar fTyp)

DETAIL

See std DNg C-1J.80

PIPE/STRUCTURE REMOVAL

LOOP 202/US 60 T.1.

ExIstIng structure lJnd SectIon
of PIpe to be Removed

NfM PrefabrIcated Wye

NOTE:
1. SectIon of ExIstIng PIpe to be Removed

ROUTE LOCATION

202

~..,--_+-::-,,,,..----:HII£==--+.-,::,-OATE::':-I ARIZONA DEPARTMENT OF TRANSPORTATION
OESD VIol. 12-0~ 1HTERIlOOAl. TRAHSPORTATIl»l DMSll»l
IR\III OES 12-0~

QfDED DNJ 12-0~

WYE INSTALLATION DETAIL

New PrefabrlCi!fed Tee

1'-0-

Loccdlon (See Table)

fTyp)
See Note

NOTE:
See AOOT std DNg C-13.15 for
Typlrel PIpe InstiJlliJt/on.

l' -0- I
fTyp) I

See Note L
ExIstIng Storm DraIn I - - - - - I - - - - - 1

PIpe to RemiJln fT~)_~ -Ir _ -I--T"": ---1-1 -;-:-"""1 __ ,. I"

I II I It \ \
I \I I I I II , I

--~---- --r- --~----------~---,r- -----~-

I \ 1\ I I I II \

',.!.I ~~ _ _ I ! I __ ..!! J I

I
__ L __

I
I

I

TEE INSTALLATION DETAIL

I
I

I - - - - - L- - - - - 1 ExIstIng Storm DraIn

: i: ! PIpe to RemiJln fTyp)
r - - - - - - - -Ir - -1--,....----.1-----.--------1 - - ,1- - - - - - - I"

I 1\ I II \ \
I 1\ I I I II , I

---'\.----- --;r- --~----------,----- --1\-- ----"""""---
I , II I "-, I II \

I \ II I "- I " I~___________ 'I J

"- I, ,,-I
--- ......

"-,ExIstIng Structure fJnd SectIon
of PIpe to be RenKNed

Loccdlon (See Table)

PIpe CoIlfJr (Typ)
See std [),r(g C-13.80

WYE CONNECTIONS SUMMARY

PIpe stat/onlng (Ft) SIzeDeslgMt/on

195 US 60 Med sta. 915+49.21. 76.gr' Lt 36- x 36- x 24-
418 US 60 Med sta.1039+77.69. 82..66' Rf 2.4- x 2.4- x 2.4-
42.2 US 60 Med sta. 1043+11.52.. 76.15' Rf 24- x 24- x 24-
438 US 60 Med stfJ.1021+95.09. 76.2.5' Lf 36- x 36- x 2.4-
440 US 60 Med sta.102.4+82.08 75.52.' Lf 24- x 24- x 24-
442 US 60 Med sta.102.7+74.5 74.6' Lf 2.4- x 2.4- x 2.4-
629 Ramo S-E stfJ. 72+06.63 93.87' Rf 42- x 42- x 24-

TEE CONNECTIONS SUMMARY

PIpe stifflonlng (Ft) SIzeDeslgMt/on

14 PCNlBr Rd Ramo D sta. 21+43.96 30.96' Lf 24- x 24- x 24-
21 Ellsworth Rd RafTID A sta. 32.+30.58. 83.74' Lf 48- x 48- x 48-
2S CrIsmon Rd RafTID A sta. 16+63.69. 11.5' Lt 2.4- x 2.4- x 18-
33 CrIsmon Rd Ramo A sta. 2.6+64.40 11.5' Lf 30- x 30- x 2.4-
34 CrIsmon Rd RfJmo 8 sta. Z/+80.76. 36.83' Lf 2.4- x 2.4- x 24-
37 CrIsmon Rd RfJmo 8 stiJ. 29+66.46 36.01' Lt 2.4- x 2.4- x 2.4-
39 Ellsworth Rd RfJmD 8 stfJ. 56+49.43 32..59' Lf 30-x 30- x 2.4-
m US 60 Med stfJ. BT1+60 84.92.' Rf 2.4- x 2.4- x 2.4-
112 US 60 Med sta. 878+80 83.16' Rf 2.4- x 2.4- x 2.4-
114 US 60 Med sta. 880+09.43 79.5' Rf 2.4- x 24- x 24-
164 US 60 Med stfJ. 879+96.2.6 74.33' Lt 2.4- x 2.4- x 2.4-
190 US 60 Med sta. 905+81.00. 111.12' Lf 42- x 42.- x 2.4-
412. US 60 Med sta. 1037+69.gr. 118.67' Rf 30- x 30- x 24-
414 US60 Med sta 1037+68.84. 86.61' Rf 30- x 30- x 2.4-
416 US 60 Med sta.1038+60.oo 85.01' Rf 2.4- x 2.4- x 2.4-
42.0 US 60 Med sta. 1042.+00.65. 75.94' Rf 24- x 24- x 2.4-
434 US 60 Med sta. 1062.+73.96 79.86' Rf 2.4- x 2.4- x 2.4-
410 US 60 Med sta. 1062.+51.41 99.83' Lf 24- x 24- x 2.4-
604 Ellsworth Rd Ramo 8 sta. 2B+2B.76 18.99' Rf 24- x 24- x 24-
611 Ellsworth Rd Ramo 8 sta. 34+01.08. 2B.49' Rf 48- x 48- x 2.4-
616 Ellsworth Rd RafTID 8 sta. 38+36.37. 87.00' Lf 48- x 48- x 2.4-
619 Ramo N-E sta. 16+40.00. 58.93' Lf 48- x 48- x 2.4-
62.4 Ramo S-E stfJ. 69+07.49. 108.02.' Rf 42.- x 42.- x 2.4-
635 RfJmo S-E stfJ. 76+41.42. 85.52.' Rf 42.- x 42.- x 2.4-
652. Ellsworth Rd RfJmo 8 sta. 2B+2B.82.. 14.86' Lt 2.4- x 2.4- x 2.4-
655 Ellsworth Rd Ramo 8 sta. 41+13.40 69.78' Lf 48- x 48- x 2.4-
671 Ramo W-S SffJ. 20+85.17 106.66' Lf 48- x 48- x 2.4-
673 US 60 Med stfJ. 1017+81.5 76.11' Lf 42- x 42.- x 2.4-
678 US 60 Med Sta. 1016+01.2.2 88.49' Lt 48- x 48- x 2.4-
682 Ellsworth Rd Ramo A sta. 2.3+39.81. 65.06' Rf 48- x 48- x 2.4-
720 Ramo W-S sta. 82.+02..59. 2B.76' Lf 2.4- x 2.4- x 2.4-

•
TRACS NO. H 5686 04C 202-6(008)6 _OF_



Rdwy Fill Slope

j-~-

Ditch Control Une
See DrClIfllJg6 PICln Sheets
For Ditch Alignment & EIBVCltlons

MCltch Exst Groond (Typ)

Ditch Control Une
See DrClIfllJg6 PICln She6fs
For Ditch Alignment & ElBVCltions

Match Exst Groond (Typ)

DITCH ~ - TYPICAL SECTION DITCH 0 - TYPICAL SECTION

NOTE, Side Slopes Clre 3,1 Unless otherwise Nuted.
NOTE, Side Slopes Clre 3,1 Unless otherwise Nuted.

Ditch Control Une
See DrClIfllJg6 PICln Sheets
For Ditch Alignment & EIBVCltlons

~

• ~

~
<l

MCltch Exst Groond (Typ)

- - '\~xlstlng Groond

MCltch Rdwy Fill Slope

DITCH 0 - TYPICAL SECTION

NOTE, Side Slopes Clre 3,1 Unless otherwise Nuted.

_OF_

OF

202-8(008)8

DETAIL

0 "" L --.... DETAIL SHEET
AZTEC ~= DETAIL OF--

TYPICAL DITCH SECTIONS

TRACS NO. H5686 04C

ROUTE UlCAT10H

202 LOOP 202/US 60 T.I.

1--__--I-~IIII£=----+~DA~n: ARIZONA DEPARTlolENT OF TRANSPORTATION
II5IQl RJZ 12-0~ INTERI«XlAl. TRANSPORTATION DMSlON
lIlA'" AEL 12-0~

om:m ONJ 12-0~

R/W

I
I MCltch Exst Groond
I
I

-------~-

FI(JN Une See
Dm Plan Shts

Combination WClII
See WClII PIClns

DITCH 0 - TYPICAL SECTION



_OF_

DG

7~--

202-8(008)8

DETAIL SHEET
DETAIL DG

DETAIL

ARIZONA OEPARTMENT OF TRANSPORTATION
nm:RIQ)A!. TRANSI'OOTAnON DMSllXl

LOOP 202/US 60 T.1.

DAn:
12-04
12-04
12-04

KRLIAEL
RJZ

DNJ

See Drijlnage PleJn Sheets
for DItch AlIgnment and
ElevatIons

DITCH ENTERING DETENTION BASIN NE-l

DItch Control Une

ROUTE LOCATION

202

TRACS NO. H5686 04C

Umlts of

SECTION B-B

I. Match Exst .1
structure

Malnt(Jf1(Jnce Road ReconstructIon

4- AB
(Class 2J

New Dumped Rlprap (050 =6-)
Per SectIon 913 of 2CXXJ ADOT
std Speo1f1oatlons

Exst
E/ev=1450.44
Edge of
Malntefli'Jnc8 Road

New HIgh SurvlviJblllty
Fllter FabrIc

ExIst Dumped Rlprap
050=18"

\/~,~-..~~~
-- --

RerT'KNe Exst Rlprap
and store for Reuse

SECTION A-A

Elev =1449.0

Ex/sting
Detention BasIn
SIde Slope

• ~ r B
Daylight Dltoh Into

-Z
&Jsln SIde Slope Med E L202

~~
stlJ 1435+89.80,
450.03' Lt

Med E L202

~ BasIn SIde Slope sta 1436+26.05,

3
449.01' Lt

4:1
VarIes

A A

L ~
~
~
0:

VarIes

15' 30'
ExIstIng TransItIon Elev=1449.24

Exst Rlprap MaIntenance

~
Road

~ 27-

~
~

PLAN 4B
SWALE ENTERING

DETENTION BASIN NE-1
g
~

• ~

*<'l

•



~11G::I
I

I

;l 1'-6"

4'

~

LocatIon as
ShoNn on Plans 1....-_-+----.,. ....1.-_---l.

\Dffch

Apron

1'-6"

4'

B

t
LOClltlon as
SIKMn on Plans

ADOT Std fMg
C-15.80/C-15.81 Apron

A

--j

~
I 4'L'

I
I I

-f$$Il1lIIIIIIfi -

4'

MODIFIED CATCH BASIN

30'

Ed(}B of Pavement

\

Grade To DraIn

~•

_OF_
DWG NO. 0-3.06

DH

202-8(008)8

DETAIL SHEET
DETAIL DH

PLAN
ModIfIed ADOT std fMg C-15.81

z - "Holes
yp

LOOP 202/US 60 T.I.

General NotesI
1. See ADOT std Dwgs C-15.80 & C-15.81

for addlt/()()iJ1 constructIon details.

y - %" x 2Y2" 8lJrs
3" C to C rTyp)

DETAIL
CATCH BASIN MODIFICATIONS

TRACS NO. H5686 04C

ROUTE LOCATION

202

1--__~~IWl=---+.:;::DAlI:=..,j ARIZONA DEPARTIoIENT OF TRANSPORTATION
llSlQI RJZ 12-(}4 1KTIRIlOOAI. TRANSPORTATION OMSION
lIlA. KRUAEI. 12-04
om:ED DNJ 12-04

8"

4'3'4'

SECTION B-B

PLAN
ModIfied ADOT std Dwg C-15.80

Match Slope

.4Ii<lrs.~
Horlz and Vert, 1Y2 " ~~:ri==:::t,-r==4~~~
CI8i!Jr to InsIde of Wall. f(

No Bottom ReinforcIng

Match DItch Profile

SECTION A-A

~ 0 STA & OFFSET
H L

(FT) (FT)

730 730 L202 Med 1461+70.70 3.0 4
804 804 L202 Med 1445+83.01, 22.69' Rt 3.3 4
823 823 L202 Med 1430+50.00, 10.48' Rt 3.6 4
197 197 Ramp E-N 65+92, 59.13' Lt 3.0 4

~~
\ill7 \§7

~~
~\ill7

FI(]H line

C15.80 ModifIed Catch 8CJsln
C15.81 ModifIed Cllfch BasIn



9p Jp

I ~c:.-ISTATEI PRO.ECTtIl. I~I=I AS IlUILT I
I 9 IARIZ. 1202-8(008)8IA347 IA1l24 I I

~
I 202 lolA 029 I

~
;::..
3

.,!2\
End SectIon

~~
~~

~
~

"'I.
~'b('1>,-fl'><

~ - lV~ 1 - N6W HIgh SurvIvability

~
v FIlter FabrIc Rlprap SplCJsh PC1d

Dumped RlprCJp, PIpe LOCiJtlon PIDe SIze D50RlprCJP Depth
D50 =SB8 Table 414 US60 Mad Sfa 1037+68.84, 141.30 Rf 30" 18" 36·

498 RCJmp S-W Sfa 0+05, 166.59/ Rf 2.4" 6· 12"

SECTION A-A 504 Ramp S-W SfCJ 2.4+70.00, 96.83' Rf 2.4· 6· 12"

S 601 RCJtnD W-S SfCJ 49+23.37, 68.84/ Rf 2.4" 6· 12"
~ 641 Ramp E-N SfiJ 14+04.55. 188.19/ Lt 2.4" 6· 12"
~ 648 RCJmp E-N Sfa. 19+20, 94.65' U 2.4" 6· 12·
~

508 Ramp S-E SfCJ. 2.2+30.14, 171.31' Rf 2.4" 6· 12"
512 RCJrnp S-E SM. 2.5+00, 02..00' RT 2.4" 6· 12"
606 Ellsworth Rd RCJmp 8 Sfd. 28+28.66. 72.12' Rf 24" 9" 18"
649 RCJmp E-N SfCJ. 21+30, 125.2.2' U 2.4" 6· 12"

i 713 Ramp N-E Sfa. 37+00. 75.5/ Rf 2.4" 6· 12"

~ 72.2 L2.02 Mad Sfa. 1453+80.59, 201.11/ Rf 2.4" 6· 12"
723 L2.02 Mad Sfa. 1450+80.46. 201.00' U 24" 6" 12·
725 L2.02 Mad Sfa. 1457+60.20. 176.42.' RT 24" 6· 12·

~
721 L2.02 Mad Sfa. 1459+38.01. 173.16' Lt 24· 6" 12"
72.9 L2.02 Mad SfCJ. 1460+21.54. 136.00' Rf 2.4· 6· 12"
731 L2.02 Mad Sfa. 1461+63.33, 152.04' Lt 24" 9· 18"

TOB of RoodwCJV Fill 828 L2.02 Mad Sfa. 1438+41.00, 159.00' Lt 24" 6" 12"

~ V 830 L2.02 Mad Sfa. 1440+25. 150.28' U 24" 6· 12."

g 15/ 905 L2.02 Mad SfCJ. 1437+88.9, 372.58' U 24" 9" 18·

Ouflet Ploe and End SectIon 908 Ramp W-N SfiJ 25+81, 109.89/ U 24· 6· 12·

.-----
'Ib11.l:"""

A C()ldl>.J' A

La
~

dl :;:) )'~
~

....
~ L-~"

PLAN
DETAIL 01

~
~ RIPRAP SPLASH PAD
~
~

IWl (),\T[ ARIZONA DEPARTMENT OF TRANSPORTATION ~lESlQl VIoIW 12-0~ lNTERlIOOAI. TIlANSPalTATION DMS10N

S1Rl.. Aa 12-0~

0fIIED DNJ 12-o~
.~OL__

DETAIL SHEETAZTEC :=~r.15C2) $-0403 DETAIL DI-....- ~ROlJTt LOCATlOH

202 LOOP 202/US 60 T.l. OWG NO. 0-3.01

TRACS NO. H5686 04C I 202-8(008)8 OF
'lotted tly: Kleahy "t lil.3:5.31 AM U ,,,,, Co ......... r"pnoenlX'l ro eoU'"zilllil/'oadd"dl-n""zilllil7-I/lZ-dd-dl.dc n

•

•

•



£ Ditch 00
I

EROSION PROTECTION DIMENSIONS

PIpe ID DITCH D L1 £.2 LJ L4 T Comments

458 1 24- 4' 8.8' 12' 12' 12" 4:1 SIde Slopes

482 1 24" 4' 8.8' 12' 12' 12" 411 SIde Slopes

500 2 24" 3' 6.6' 6' 12' 12" 3:1 SIde Slopes

501 2 24" 3' 6.6' 6' 12' 12" 3:1 SIde Slopes

502 2 24" 3' 6.6' 6' 12' 12" 3:1 SIde Slopes
5(Jl 2 24" 3' 6.6' 6' 12' 12" 3:1 SIde Slopes

509 2 24" 3' 6.6' 6' 12' 12" 3:1 SIde Slopes

601 Exst 24" 3' 6.6' 6' 12' 12" 3,1 SIde Slopes

614 4 24- 4' 9' 12' 12" 411 SIde Slope for L1 & £.2,
6:1 SIde Slope for LJ

Dump«J Rlprap (050=6-) on
ROiJdway Fill Slope and Channel Slope

/\

A

L

I

i

• ~

~
~

PLAN

_OF_

OJ

202-8(00818

DETAIL SHEET
DETAIL OJ

EROSION PROTECTION AT
STORM DRAIN OUTLETS

LOOP 202/US 60 T.1.

DETAIL

TRACS NO. H5686 04C

ROUTE LOCATION

202

1-=:;--_-t-T.;;;,------.::-=--+..;;:.:DA1E~ ARIZONA DEPARTIoENT OF TRANSPORTATION
IISlQI VW 12-04 DmRIDJAL TRANSPORTATlOIl 0MS101l
MAIN KRL/AEL 12-04
0fIm) ONJ 12-04

Match ExIstIng Ground

f DlfChGJ 0
LJ

SECTION A-A

ROiJdway Fill Slope

New HIgh Survlvabll/ty Filter Fi1brlc

~--o
(

L ---'.~~-

New Dumped Rlprap (D 50 =6-)
per Sect 913 of 2000 ADOT
std Speclflretlons

I



o e
~o:~ 8 e* s~ @<'l 50' TransIt/on .... o:~• Match £xst Ground (Typ) ....~ ~~ @

~\
Rdwy Fill Slope ~l\l~

j.,- ~ <.t.I
....~

f1
~t\J~

! ti) <.t.I

~ WIdth
3

Il'+= ~[
- ~

\Ex~GrooM ~
~
~

-f ~ Cl:)~
~ 'it" ~....

t\J

~ DITCH 0 - TYPICAL SECTION TRANSITION 1 £16'1=1453.60
~

£16'1=1442..40
£16'1=1441.2.0

I~t~~~~~~~~~~~~~~~~-~I~ ~
-~ -t ~ ~
'it" __t\J~_----l_

~I WIdth I

Match £xst Ground (Typ)

•
DITCH 0 - TYPICAL SECTION TRANSITION 2

2.' -4'

SOUTHEAST CHANNEL SECTIONS & TRANSITIONS

OWG NO. 0-3.09

OK

DETAIL SHEET
DETAIL OK

LOOP 202lUS 60 T.1.

DETAIL

ROUTE L.OCATION

202

'"=:::--_--/--;:=-=-:::....---+:;1l\;-::;1I~ ARIZONA DEPARTMENT OF TRANSPORTATION
IBIQI RJZ 12-().4 DfT£RIIOOAl. TRAHSPORTATIOH DMSI(»l
lIlA... Aa 12-04
Q£D:ED ONJ 12-04

VarIes

New HIgh Survlvablllfy FlltBr FabrIc
TRANSITION 2

New Dumped Rlprap (050 =6-)
~~~~~~~~PBr Sect 913 of 2.000 ADOT

STD SpecificatIons

•
TRACS NO. H5686 04C 202-8(008)8 _OF_



Cfltlonal Drlll cJf1d Epoxy
~. Bolt w/ Nut ~nd W~sh6r

2.. Clr
rrypJ

B-11.11 H8i1dwall or InsIde

NOTES:

1. Ferrule Loop Inserts shall have
a 2400 Ibs workIng pullout strength.

2.. Epoxy shall be HIT HY 150 ~dheslve
or an approved equal and produce an
allowable tensile bond strength of
2400 Ibs. Inst~IIMlon shall follow
all of the fMlXJf~rer' s InstructIons.

Ferrule Loop Insert

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

: ~

i.
SECTION A-A
Scale:

~. Bolt w/ W~sh6r

TCJCk rrypJ

_OF_
owe NO. 0-3.10

DL

202-6(008)6

DETAIL SHEET
DETAIL DL

ORIFICE OPENING

ARIZONA DEPARTMENT OF TRANSPORTATION
1NTERIIOOAl. TRAHSPDRTAnON DMSlON

LOOP 202/US 60 T.1.

OATE

12-0~

12-0~

12-0~JMC
AEL/RAN
ONJ

AZTEC.~~---ROUTE L.OCAnOf!l

202

TRACS NO. H5686 04C

DETAIL

S1I1cone JoInt Sealant
Apply to BF Just PrIor
to Plate InstallatIon

Hole for ~. Bolt w/ Washer

rrypJ

ORIFICE PLATE
Scale:

(o\-----~~.::----(-
'-../ ,- -.......... '-../
I / "\
I ;/ /---- .......... " ""l\
I / / " \ \
I / I \ \ \
I / I \ \ I
I I I I I I
I I I I I
I \ \ / / I
\ \ \ / /
\ \ \" ; / I
\ " '-.. .,//; I
,,~ /

1- ~.......... ,/--L
(0'L~ ----- (0 ')
'-../ ---------'-.

I. 4 A I!7:v'P.J Clr
. _ 2.'-4~. Jj

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

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

;.
I
I
I
I
I
I
I
I
I



_OF_

OM

202-B(008)B

DETAIL SHEET
DETAIL OM

EASTING

LOOP 202/US 60 T.1.

BASIN SW GRADING PLAN
(FInIshed Contours)

DETAIL

NORTHING

867789.972 781883.415
866980.529 780423.267

RADIUS POINT DATA

1650'
19. 5'

RADIUS

TRACS NO. H5686 04C

ROUTE lOCAT10N

202

"'==-_-l-==-~No\IIE~-j~DA,,=l£=:-l ARIZONA DEPARTMENT OF TRANSPORTATION
~~~__-t:DRR=-__-E12~-o-:14 IMTBlIIOOAI. TRANSPalTATlON DlV1SION

lIlA'" RDR 12-04
Q£lXED illS 12-04

A
B

NO.

N

1

\(\
\ I
\ I
'./

8iJsln SW

POINT DATA

NO. NORTHING EASTING ELEVATION

1 868176.089 781560.429 1426.91
2 868266.971 781602.944 1426.00
3 868217.961 781893.435 1426.49
4 867790.404 781902.910 1430.77
5 867771. 149 781888.507 1430.96
6 867780.518 781866.361 1430.86MaIntenance ROiJd

12.' M/nlrwm 7 868239. 105 781965.746 1443. 16
4- A8 8 867788.848 781922.915 1434. 45

'.
\
\
\

\

\

\
\

\

\
\
\
\
\

-~,

\ / .
',// !\

'.J \
\

\.

--.....-----\

'''~'''''' !i

"',..J\-------...

~.r
~
~

-,
';

I
i \

• ~

*Cl

•

~•



_OF_

EASTING

ON

202-8(008)8

ARIZONA OEPARTWENT OF TRANSPORTATION
DrnRIDlAl. TRANSPalTA110N DIVISIl»I

RADIUS POINT DATA

BASIN SE GRADING PLAN
(FInIshed Contours)

1201' 866899.402 783315.687
27. 5' 867546. 829 782271. 632

DETAIL

RADIUS NORTHING

1228.5' 866988.364 782188.044

12-04

A

c
B

NO.

POINT DATA

NO. NORTHING EASTING ELEVATION

1 868210.329 782314.596 1426.00
2 868129.798 782642.293 1426.37
3 868026.683 782901. 395 1426.98
4 867532.336 782295.003 1431.58
5 867520. 784 782262.804 1431. 70
6 867549.534 782244.265 1431.48
7 867728. 378 782261. 942 1430.00
8 867550.237 782228.248 1434.11
9 868226.072 782265.997 1437.04

10 868259.859 782305. 778 1436.72
11 868080.561 782936. 795 1441.44
12 867975.401 782936.551 1440.83
13 867520.090 782310.999 1435.21
14 867860.905 782681. 106 1439.04
15 868184.437 782647.688 1438.17
16 867900.694 782247.823 1435.33

ORR
ROR
WDS

• _L__ DETAIL SHEET

AZTEC == DETAIL ON-....-
RWTE LOCATICIt

202 LOOP 202lUS 60 T.I.

TRACS NO. H5686 04C

N

i
\
\
\

\
"

\
\
\
\
I

-i- :-JJ-~

~:t:.·=¥==jF

i

\
LIghting Conduit

Relocate

I .

~•

•



I 9 IARlI.I202-6(008lB IA3531 Al124 I
AS lIlJIl.T I

I

~•
I 202 lolA 029 I

n --------r-

i :l::~

~ ~~ ....
~ :g• ~ ::t:~

't:i~ ~
~~

~

714
715

CST £ E8 L202 (PH J)

STA & OFFSET
412+15.14, 193.60' Lt
475+01.54. 189.50' Lt

"'ED £ L202 (PH 2J
STA & OFFSET

1411+77.55. 116.60' Lt
1414+63.98, 112.50' Lt

EXST ELEV
AT STEEL CAP

1449.52
1448.69

FINAL GRATE
ELEV

1450.93
1450.08

CATCH BASIN EXTENSION FOR~
114 115

DETAIL DO

OF
OWG NO. 0-3.13

202-6(008l6II

CATCH BASIN EXTENSION

-

TRACS NO. H5686 04C

ROlJTE LOCAn0t4

202

DoITE ARIZONA DEPARTllENT OF TRANSPORTATION ----===-

tl~!!!III~==b~~gt=::;:::j~:E~~:~ __omRIIXl__A1._TRANSI'OO__A_n_ON_DMS1_ON_~ n\1a':~~~
•

....L_.... DETAIL SHEET ~

AZTEC == DETAIL DO
.....1"_ ~

LOOP 202/US 60 T.1.•
Jlo~ted By. kleahy ..~ l".;;l:).~/ AM ...\phoen1x\p"oJeo~\az.,llIIJ /\oadd'\dl-n\az"U" /-IlIZ-dd-do.dgn



•
I 9 IARIZ. 1202-B(008)B1A3541 Al124 I

I 202 lolA 029 I

AS Illm.T I
I

t

•

-4 stIrrups 2.4" O.C.

5--6 LongItudInal Bars Ii I" EXpiJnded Polystyrene

~ / / 2." CIBiJr rTypJ

11' ~- - ~-t ,?:p.,'?;,~ 1/ •Use CompiJCfed BeddIng
I ~.... '/:: ,;.,.;/:0. : ~ MMerlal for New PIpe
I,?:": '?:"::tF ~ ,::,~:.~,,~ Encasemerrt

~.:rt'/~ V ~ lL-~~_~ UndIsturbed So/l at

\"" 1.\PIpe SprIng line-

3" CI8iJr rTypJ \ ~:=::::A~f I I--j . 2.' MIn rTypJ

New 2.4· PIpe

Notes: 1. PIiJC6 Class ' B' Concrete per SectIon 601 of the standard Spec/f/catfons.

PIPE
DESIGNATION LOCATION

406 f US60 IrIed 1022+30.1
83.0' Rt to 106.3' Rt

DETAIL DP
PIPE PROTECTION

f-:=:c--_-+-::,,.,..,...-=-=---t:-:0A::"::lt::'-:j ARIZONA DEPARTMENT OF TRANSPORTATION
I-;I:(SIQI~_-+~DN~J__--E'IZ:-:-0'-:j~ omRImAl. TRAHSPalTATlON OMS1ON
lIlAlIf Aa IZ-O~

Q£aED VIol. IZ-O~

LOOP 202/US 60 TJ.

_OF_
owe NO, D-3,1~

202-B(008)BI

DETAIL SHEET
DETAIL DP

I

ROUTE LOCATION

202

TRACS NO. H5686 04C

•
-'O-tted tly: KJ.e""y D-t W:;;J:)I~1 AM r-: \phoenlX \pr-oJeo-ts \ezklllkli '\oDdd \dr-n \aZklllkl/-.,.e:-dd-dp.dgn



New RetaIn! Wall
FL Elev=1383.1
Match New
Dral DItch

_OF_

DO

202-B(008)B

Iff( Elev=1383.1

Top of Chilnnel

DElAIL SHEET
DETAIL DO

ARIZONA DEPARTMENT OF TRANSPORTATION
OO'EIYlJAl lllAHSPOOATION OIVISIlIl

DETAIL

LOOP 202lUS 60 T.1.

DITCH TO CHANNEL TRANSITION
00\1£

Per SectIon 913
of 2000 AlXJT
Std Speclfl()ijtlons

Grouted RlpriJp,
D5) =6·

ROUTE LOCAnON

202

lRACS NO. H5686 04C

Exst R/W
Fence

SECTION A-A
N.T.S.

2'-0·

• t>

Match ExIst
Concrete TrapezoIdal
CMnnei FI(Jf{llne

~
A

Ex!st Fence/R/W
Rerrt:Ne and Reset

Warp BiJnks to Match
DraInage DItch and
Channel (Typ)

......
<.0

---~- -.......----

FI(Jf{llne

ExIst Concrete
TriJ zoldiJl ChiJnnel Q:

~...
0)
co

e5
~

~
::::>

I. 9' -0· .1

LA

-x-rx'----;Ifl-*-"""'*":-f*-~~hrh_+_H~~~1+_4____1f____J~*___*_-1

Ir
IL:J

Match ExIst Concrete
Trapezoidal Chilnnel FI(Jf{llne

i
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