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US 60/SR 202L System Traffic Interchange - Phase 1
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 US
60 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.

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. The following reports, developed by
DMJM+Harris, document the project off-site hydrology: "202L/US 60 Traffic
Interchange Initial Drainage Report" dated September 2001, "202L/US 60 Traffic
Interchange - Phase I - Initial Drainage Report (Stage II Design)" dated February
2002, and "202L/US 60 Traffic Interchange - Phase II - Initial Drainage Report
(Stage II Design)", dated August 2002.

• 1.2 Project Description

Design and construction of the project are being completed in phases. This report
addresses the drainage facilities included in Phase 1 of the project, which will
interconnect the southern and western quadrants of the SRT TI as shown in Figure
2.

The US 60 mainline will be widened to its final configuration to accommodate
three basic through lanes as well as merge lanes from all future ramps that will
connect to the Santan Freeway to the south and the Red Mountain Freeway to the
north. The vertical profile of the US 60 mainline will not be changed, while the
horizontal alignment will be modified by separating the eastbound and westbound
roadways east of sta. 967+00 to make room for the system TI's structures and a
future HOV connector from east US 60 to the Santan Freeway.

New ramps E-S and N-W are also part of the Phase 1 package. These ramps will
be connecting the eastbound US 60 to the southbound Santan, and the northbound
Santan to the westbound US 60. A short segment of the Santan mainline will be
constructed south of sta. 1466+00 to the project terminus just north ofthe Baseline
Road overpass. The eastern ramps ofthe Sossaman Road TI will be obliterated.

Offsite and onsite drainage improvements are also included in the project as
described in this document.
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The existing off-site system within the project limits is comprised of an open
channel (the North Channel) that intercepts runoff from the north and conveys
flows in a westerly direction along the north side of US 60 to the Sossaman
Channel. The North Channel will still be used as the outfall of the proposed new
facilities, although it will be modified to fit the new system's concept. The main
elements of the proposed off-site system are described below:

o The downstream end of the Red Mountain Freeway's off-site drainage
system is a detention basin in the northeast comer of the intersection with
Southern Avenue. Flows from the Southern Avenue· basin will be routed
through a box culvert under Southern Avenue and the freeway and split to
the existing Hawes Road Channel and to new on-line basins (NW-1 and
NW-2) in the northwest quadrant of the SRT T1. Only basins NW-l and
NW-2 are part of the Phase I construction, as construction of the Red
Mountain Freeway to the north will be completed at a later date.

o Since the Red Mountain Freeway's off-site drainage system will
concentrate and convey flows to the North Channel faster than in the
existing condition, it is necessary to attenuate peak flows from the east
before they reach the SRT T1. This will be accomplished with the
construction of two on-line basins (NE-l and NE-2) in the northeast
quadrant of the SRT T1. The existing channel will be cut off by the
northeast basins, which will detain the flows and meter them to the North
Channel to the west through abox culvert under the SR 202L alignment.
The channel upstream of the northeast basins is identified as the Northeast
Channel. A HEC-RAS run of the Northeast Channel is included in
AppendixB.

o The attenuation capacity of the northwest and northeast basins reduces the
design flow in the North Channel that reaches the Sossaman Chanrlel. The
combined flows from the northeast basins, the northwest basins and the
Hawes Channel are conveyed along the existing North Channel to the west.
Three off-line basins on the south side of the channel between the Hawes
Channel and Sossaman Channel, and two on-line basins east of the Hawes
Channel, will be obliterated by the roadway improvements. The existing
diversion structures will be removed.

o The existing 6-12'x6' concrete box culvert for the Sossaman Channel at US
60 will be extended to accommodate the proposed roadway improvements.
The hydraulic capacity of the structure will not be impacted because the
baseline (existing conditions) peak flow is 1,764 cfs, but the proposed
conditions peak flow is only 1,312 cfs. The interim conditions (after Phase
I improvements have been constructed but before later phases have been
constructed) peak flow is 1,800 cfs. A HEC-RAS model was created
(Appendix B) that includes the culvert hydraulics and shows the following
100-year headwater elevations at the culvert: existing conditions = 1409.04,
interim conditions = 1409.07, and proposed conditions = 1408.01.
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o A new concrete-lined channel will be constructed in the southeast quadrant
of the SRT TI to intercept the existing channel on the south side ofDS 60.
The new Southeast channel will bend along ramp N-E and tum south to
discharge into the new Santan Channel on the east side of the freeway. The
Santan Channel will convey off-site flows along the freeway alignment to
the East Maricopa Floodway.

•

•

The Flood Control District ofMaricopa County will be improving the Hawes Road
Chmmel in the near future.

1.3 Purpose of Drainage Report

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. Tables, calculation sheets and
drawings are included in this report to provide the necessary detail.

5
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• 2 OFF-SITE DRAINAGE

2.1 Hydrology

The analysis ofthe 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
"202LfUS 60 Traffic Interchange hritial Drainage Report" developed by
DMJM+Harris and dated September 2001, documents the project off-site
hydrology and is included in this report in Appendix A.

2.2 Description of New Improvements

•

•

The existing off-site system within the project limits is comprised of an open
channel (the North Channel) that intercepts runoff from the north and conveys
flows in a westerly direction along the north side of US 60 to the Sossaman
Channel. The North Channel will still be used as the outfall of the proposed new
facilities, although it will be modified to fit the new system's concept. The main
elements of the proposed off-site system are described below:

o The downstream end of the Red Mountain Freeway's off-site drainage
system is a detention basin in the northeast comer of the intersection with
Southern Avenue. Flows from the Southern Avenue basin will be routed
through a box culvert under Southern Avenue and the freeway and split to
the existing Hawes Road Channel and to new on-line basins (NW-l and
NW-2) in the northwest quadrant of the SRT TI. Only basins NW-l and
NW-2 are part of the Phase I construction, as construction of the Red
Mountain Freeway to the north will be completed at a later date.

o Since the Red Mountain Freeway's off-site drainage system will
concentrate and convey flows to the North Channel faster than in the
existing condition, it is necessary to attenuate peak flows from the east
before they reach the SRT TI. This will be accomplished with the
construction of two on-line basins (NE-l and NE-2) in the northeast
quadrant of the SRT TI. The existing channel will be cut off by the
northeast basins, which will detain the flows and meter them to the North
Channel to the west through a box culvert under the SR 202L alignment.
The channel upstream of the northeast basins is identified as the Northeast
Channel. A HEC-RAS run of the Northeast Channel is included in
AppendixB.

o The attenuation capacity of the northwest and northeast basins reduces the
design flow in the North Channel that reaches the Sossaman Channel. The
combined flows from the northeast basins, the northwest basins and the
Hawes Channel are conveyed along the existing North Channel to the west.
Three off-line basins on the south side of the channel between the Hawes
Channel and Sossaman Channel, and two on-line basins east of the Hawes

6
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Channel, will be obliterated by the roadway improvements. The existing
diversion structures will be removed.

o The existing 6-12'x6' concrete box culvert for the Sossaman Channel at US
60 will be extended to accommodate the proposed roadway improvements.
The hydraulic capacity of the structure will not be impacted because the
baseline (existing conditions) peak flow is 1,764 cfs, but the proposed
conditions peak flow is only 1,312 cfs. The interim conditions (after Phase
I improvements have been constructed but before later phases have been
constructed) peak flow is 1,800 cfs. A HEC-RAS model was created
(Appendix B) that includes the culvert hydraulics and shows the following
100-year headwater elevations at the culvert: existing conditions = 1409.04,
interim conditions = 1409.07, and proposed conditions = 1408.01.

o A new concrete-lined channel will be constructed in the southeast quadrant
of the SRT TI to intercept the existing channel on the south side of US 60.
The new Southeast channel will bend along ramp N-E and turn south to
discharge into the newSantan Channel on the east side of the freeway. The
Santan Channel will convey off-site flows along the freeway alignment to
the East Maricopa Floodway.

o The Flood Control District of Maricopa County will be improving the
Hawes Road Channel in the near future.

Slight changes to the hydrologic model prepared for the Stage II submittal have
been made as a result of changes in the storage capacity of some of the basins.
Roadway geometry changes introduced in the development of the Phase 2 Stage II
plans resulted in modifications to the configuration of some of the basins.
However, the basic concept of off-site detention remains unchanged.

Modifications to the Stage II Concept

The [mal design of the off-site drainage facilities follows the Stage II concept.
Figure 3 shows the elements of the off-site system included in the Phase I
construction. Some elements of the Stage II design have been modified as
explained below:

o The emergency spillway outlet for Detention Basin NE-l has been changed
from a 10' X 6' RCBC, to a 6' X 6' RCBCwith a side tapered and slope
tapered inlet.

o The outlet structure for Detention Basin NW-1 has changed from 3 - 48"
RCP's to a 2 - 8' X 4' RCBC. The emergency spillway for Detention
Basin NW-1 has changed from a 114' bottom width with a Q100 flow depth
of 1.6', to a 35' bottom width with a QI00 flow depth of 1.55'.

7
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• o The outlet structure for Detention Basin NW-2 has changed from 2 - 48"
RCP's to 2 - 36" RCP's. The spillway for Detention Basin NW-2 has
changed from an emergency spillway only, to also controlling discharges
less than the Q100. The spillway has changed from a 74' bottom width
with a QIOO flow depth of 1.25', to a 45' bottom width with a QIOO flow
depth of 1.9'.

o About 225' of the outlet box from basin NE-2 between ramps E-N and S-W
is changed to a "U" shaped channel following a recommendation from the
VE study.

o The downstream extension of the Sossaman Channel box culvert across US
60 has been eliminated. A new retaining wall on top of the existing
structure will contain the fill for the widening of the mainline.

o The Channel Design Criteria in the Initial Drainage Reports state that
freeboard for supercritical flow shall be a minimum of 2'. Due to the
geometry of the channel that the Southeast Channel will tie into, and by
direction from ADOT (see email inAppendixB).this 2' of freeboard was
not maintained at the tie in location. The freeboard for the supercritical
flow at this location is 1.5'.

2.4 Modifications to the Stage II HEC-1 Models

• As recommended in the Stage II Initial Drainage Reports, an Interim Conditions
Model for the Northeast Region has been created. Also, the Proposed Conditions
Model was revised to reflect the revisions to the Stage II design listed above. The
HEC-I models (Appendix A) have been annotated to describe the revisions for this
Final Drainage Report. A summary of these revisions is presented below:

Interim Conditions Model:

The Interim Conditions Model represents the conditions that will exist after the
Phase I improvements have been constructed, and before later Phases have been
constructed. The model was created from the Baseline (Existing Conditions)
Model in the Initial Drainage Report, with the following revisions:

o ADOT Detention Basins 5 - 10 located along the north side of the
Superstition Freeway between Ellsworth Road and the Sossoman Channel
were removed.

o Phase I Detention Basins NE-I, NE-2, NW-l and NW-2 were added.
o Drainage Basin 38 was split into two sub-basins; Sub-basin 38A which

drains into Detention Basins NE-I and NE-2, and Sub-basin 38B which
drains into Detention Basins NW-1 and NW-2.

•
9
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Proposed Conditions Model:

The Proposed Conditions Model in the Phase II Initial Drainage Report (File
200235.DAT) was revised as follows:

o The stage/storage data for each of the 4 detention basins has been updated
to reflect revisions to the basin geometries in the final design.

o The stage discharge data for Detention Basins NW-I and NW-2 has been
updated to reflect the revisions to the outlet structures listed above.

Table 1 presents data for each of the 4 detention basins. Table 2 presents the 100-year
peak flows at the locations of interest.

Table 1 - Detention Basin Data

Interim Conditions Proposed Conditions
100-yr 100-yr

Q100 QI00 Design Storage QlOO QI00 Design Storage
Basin In Out 100-yr Volume In Out 100-yr Volume

(cfs) (cfs) WSEL (ac-ft) (cfs) (cfs) WSEL (ac-ft)
NE-1 184 46 1440.2 15.8 279 60 1441.3 23.7
NE-2 46 22 1437.5 10.5 60 29 1439.0 17.8
NW-1 795 540 1438.9 22.9 495 481 1438.3 19.7
NW-2 540 416 1436.3 31.1 481 472 1436.6 32.0

Table 2 - Summary of 100-Year Peak Flows

Baseline Interim Proposed
Location Conditions Conditions Conditions

(cfs) (cfs) (cfs)
Existing concrete channel along north
side of US 60, just downstream of 1,503 765 653
confluence with Hawes Channel
Existing concrete channel along north
side of US 60, just upstream of 633 757 652
confluence with Sossoman Channel
Sossoman Channel at US 60 culvert
crossmg 1,764 1,800 1,312

10
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2.5 Outfall Structures

Outfall structures consisting of low flow pipe culverts under emergency spillways
are designed at the outfall of the NW-l, NW-2 and NE-l basins. These structures
act as controls to provide sufficient storage in the basins. Low flow pipes perform
under inlet control, allowing the ponding ofwater above their crowns to an
elevation at which water weirs over the emergency spillway to the downstream
outfall. Riprap is provided downstream ofthe outfall structures for stabilization.
Calculations are included in Appendix A.

11
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• 3 ON-SITE DRAINAGE

3.1 Proposed On-site Systems

The on-site systems consist of grate and grate-slotted drain combination inlets
connected by laterals to trunk lines that run along the roadway. Four separate
closed systems are identified for the US 60 mainline:

•

•

o System 0: From the western end of the project to the Sossaman Channel
new inlets will replace existing ones being obliterated by the widening of
the roadway. These inlets will be connected to the existing trunk line
that will be buried under the westbound lanes. No improvements or
calculation of the HGL for the existing trunk line will be done in this
project since design flows in the trunk line will decrease as a result ofthe
proposed changes. Eight existing inlets are to be rem.oved as part of the
proposed improvements. The design flow in the trunk line with these
inlets in place as it passes under Sossaman Road is 47.6 cfs. In the
proposed condition, there are only three new inlets upstream of this point
in the trunk line, producing a total design flow of25.5 cfs.

o System 1: New inlets along the westbound lanes and ramp N-W, from
the Sossaman Channel to sta. 943+00, will be connected by a short trunk
line that will discharge into the North Channel.

o System 2: A new trunk line along the south side of the eastbound lanes
will be constructed between the Sossaman Channel and sta. 954+00. The
trunk line will collect flows from relocated inlets along the eastbound
mainline and ramp E-N.

o System 3: The main on-site storm sewer system for the project
discharges into the North Channel near sta. 945+00 and collects
pavement runoff from the westbound and eastbound lanes from the east.
The existing trunk line runs along the westbound mainline ft:om east of
Ellsworth Road intercepting several 24" laterals that will be extended to
connect with relocated inlets. The existing trunk line will remain in
place from the east end to a manhole at sta. 964+50 (MH 249). West of
sta. 964+50 the existing trunk line will be removed (due to conflicts with
the pavement structural section of the widened mainline) and a new trunk
line will be installed behind the new curb along the north side of the
westbound mainline.

Separate systems will be constructed to drain ramp N-W, ramp E-S, the US 60
detour and the Santan Freeway mainline at the south end of the project. These
flows will be routed in ditches through infield basins and collected at area inlets to
discharge into the Southeast Channel.

12
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Ditches D1 and D2 collect on-site flows in the interim condition and route flows on
both sides of ramp E-S to the outfall at the Southeast channel. To eliminate the
potential placement of a considerably deep storm drain pipe underneath Loop 202
north of Baseline Road, flow in Ditch 1 will be collected in a sedimentation basin
located at the southern project limit and conveyed to an existing 42" storm drain in
Baseline Road, south of the project limit. Ditch 1 is a triangular ditch with 3:1 side
slopes, 3 feet deep and a SO-Yr flow depth of 2 feet (see Appendix C for Ditch 1
geometry). The riprap-lined sedimentation basin matches Ditch 1 at approximately
Eastbound Loop 202 Station 474+74 arid transitions to a trapezoidal section also
with 3:1 side slopes. The bottom width is 14 ft, and will be 3 feet below the
flowline ofDitch 1. This will allow sediment to descend to the bottom of the basin
while the flow is conveyed by a Modified C-1S.80 catch basin (CB 713) and a 30"
diameter pipe (pipe 713) to the existing storm drain. See Detail DK in Appendix C
for sedimentation basin and Pipe 713 details.

FlowMaster v6.1 by Haestad Methods, Inc. was used to analyze capacity of the
basin. FlowMaster results located in Appendix C show that the sedimentation
basin contains enough capacity (335 cfs) to maintain the 50-Yr event (44.4 cfs). A
new manhole (MH 60S) will be constructed by others, prior to Phase I construction,
at the existing 42" storm drain at approximately Baseline Road Station 17+74, that
will allow the flow in Ditch 1 to enter the existing storm drain system.
StormCADvS.O by Haestad Methods, Inc. was used to analyze the proposed storm
drain (CB 713-Pipe 713-MH 60S). Results from StormCAD show that the
hydraulic grade line (HGL) for the 50-Yr event in the existing 42" storm drain at
MH 605 does not exceed the rim elevation. Also, velocity in Pipe 713 meets the
self-cleaning velocity requirements in the ADOT Roadway Design Guidelines. See
Appendix C for StormCAD results.

FlowMaster v6.1 by Haestad Methods, Inc. was used to analyze capacity of the
basin. FlowMaster results located in Appendix C show that the sedimentation
basin contains enough capacity (33S cfs) to maintain the 50-Yr event (44.4 cfs). A
new manhole (MH 605) will be constructed by others, prior to Phase I construction,
at the existing 42" storm drain at approximately Baseline Road Station 17+74, that
will allow the flow in Ditch 1 to enter the existing storm drain system.

StormCADvS.O by Haestad Methods, Inc. was used to analyze the proposed storm
drain (CB 713-Pipe 713-MH 605). Results from StormCAD show that the
hydraulic grade line (HGL) for the SO-Yr event in the existing 42" storm drain at
MH 605 does not exceed the rim elevation. Also, velocity in Pipe 713 meets the
self-cleaning velocity requirements in the ADOT Roadway Design Guidelines. See
Appendix C for StormCAD results.

Loop 202 drainage design north ofBaseline Road was done in accordance with
ADOT Roadway Design Guidelines (RDG). The Rational Method, as described in

13
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Section 3.2, was used to calculate the 10-Yr discharge for roadway and median
areas. Catch basins were placed according to allowable spread criteria as discussed
in Section 3.3. Also, minimizing bypass flow to the adjacentproject on the south
was required; therefore, catch basins were placed at the southern limits of the
project. Catch basins were placed in the median to allow flow depth to remain 3
inches below the edges ofpavement, as required by the RDG. The median and area
drains at the southern project limits required a grate area greater than standard
ADOT area drains in order to capture the maximum amount of flow before it
passes to the adjacent project; therefore, a modified C-15.80 (Detail DJ) was used
in these locations. HY-12 was used to analyze spread for pavement drainage and
FlowMaster v6.1 by Haestad Methods, Inc. was used to analyze median drainage.
HY-12 results in Appendix E show that spread criteria is met at the catch basins
capturing pavement drainage. FlowMaster results in Appendix E show that flow
depths in the median do not exceed the elevation 3 inches below the edge of
pavement. Contributing drainage areas are shown in Drainage Figure 1 in
Appendix D. See Appendix E for Rational Method calculation spreadsheets. The
hydraulic grade line (HGL) for storm drain systems was analyzed using StormCAD
v5.0 by Haestad Methods, Inc.StormCAD results in Appendix F show that the
HGL for each system does not exceed the grate elevation at each catch basin, as
required by the RDG.

Ramps S-E and W-S were analyzed for deck drainage based on allowable spread
criteria in the Arizona Department ofTransportation's (ADOT's) Roadway Design
Guidelines (RDG's), Chapter 600. The RDG states that allowable spread for a 10
Yr storm should not exceed the shoulder width plus one-halfthe travel lane width.
The Rational Method, as described in Section 3.2, was used to calculate the 10-Yr
discharge for both ramps and FlowMaster v6.1 by Haestad Methods, Inc. was
utilized to perfonrt the hydraulic analyses. The discharge calculations and
FlowMaster results are shown in Appendix E. Spread width was calculated and
checked against the allowable spread width at the Begin and End Anchor stations
of each deck, where the contributing area limits were from each deck high point to
its anchors. See Appendix E for ramp deck configurations, allowable spread
widths and contributing areas. Ramps S-E and W-S meet the spread criteria and do
not require deck drains. See the FlowMaster results in Appendix E for ramp
hydraulics.

Hydrology

Peak flows from all on-site drainage areas were calculated using the rational
equation:

Q=CiA

14
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Q: Peak flow in cfs
C: Runoff coefficient (0.95 for paved, 0.7 for unpaved roadside)
i: Rainfall intensity in inlhr
A: Contributing area in Acres

•

•

The 25-year stonn is the designated design event for the US 60 mainline, while the
10-year stonn is the design event for all other roadways. A site-specific I-D-F
graph was developed from precipitation data following the process outlined in
ADOT's "Highway Drainage Design Manual- Hydrology", dated March of 1993.
The time of concentration for all sub-basins was set at 10 minutes considering the
small size of the drainage areas, resulting in the following intensity values:

i lO = 4.22 inlhr
hs =5.15 inlhr

A summary of the peak discharge data for all concentration points is provided in
Table 4. Delineation of the drainage areas and location of the concentration points
are included in Appendix D.

15



Table 4: On-site Hydrology Summary

Contributing Area Composite Peak Discharge

e Inlet No. Total C 10-year 25-year 50-year
(acres) (cfs) (cfs) (cfs)
3.124 0.92 12.2 14.8 16.9
2.236 0.92 8.6 10.5 12.0
1.543 0.85 5.6 6.8 7.7
0.000 0.70 0.0 0.0 0.0
1.397 0.89 5.3 6.4 7.3
0.000 0.70 0.0 0.0 0.0
1.471 0.86 5.3 6.5 7.4
0.000 0.70 0.0 0.0 0.0
1.458 0.83 5.1 6.2 7.1
0.000 0.70 0.0 0.0 0.0
1.429 0.81 4.9 6.0 6.8
0.002 0.83 0.0 0.0 0.0
1.429 0.81 4.9 5.9 6.8
0.002 0.83 0.0 0.0 0.0
1.260 0.81 4.3 5.2 6.0
0.042 0.91 0.2 0.2 0.2
0.814 0.90 3.1 3.8 4.3
0.037 0.81 0.1 0.2 0.2
0.737 0.80 2.5 3.1 3.5
1.377 0.79 4.6 5.6 6.4
0.104 0.78 0.3 0.4 0.5
0.541 0.82 1.9 2.3 2.6
0.978 0.81 3.4 4.1 4.7
0.104 0.78 0.3 0.4 0.5
2.800 0.79 9.3 11.4 13.0

e) 0.081 0.81 0.3 0.3 0.4
2.500 0.84 8.8 10.8 12.3
0.017 0.95 0.1 0.1 0.1
0.856 0.86 3.1 3.8 4.3
0.013 0.95 0.1 0.1 0.1
1.515 0.84 5.4 6.6 7.5
0.014 0.95 0.1 0.1 0.1
0.647 0.95 2.6 3.2 3.6
0.010 0.95 0.0 0.0 0.1
0.402 0.95 1.6 2.0 2.2
1.560 0.95 6.3 7.6 8.7
3.580 0.87 13.1 16.0 18.2
0.403 0.82 1.4 1.7 1.9
2.880 0.80 9.7 11.8 13.4
0.000 0.70 0.0 0.0 0.0
2.823 0.82 9.8 12.0 13.6
1.730 0.95 6.9 8.5 9.6
0.990 0.95 4.0 4.8 5.5
1.546 0.95 6.2 7.6 8.6
0.000 0.70 0.0 0.0 0.0
0.820 0.84 2.9 3.6 4.1
1.322 0.84 4.7 5.7 6.5
0.000 0.70 0.0 0.0 0.0
1.491 0.84 5.3 6.5 7.4
0.060 0.84 0.2 0.3 0.3
1.391 0.84 4.9 6.0 6.9
0.060 0.84 0.2 0.3 0.3

• 0.915 0.85 3.3 4.0 4.6
0.034 0.95 0.1 0.2 0.2

US 60/SR 202L Parsons Brinckerhoff, 4/3/2003
System Traffic Interchange Page 1 of 3



Table 4: On-site Hydrology Summary

Contributing Area Composite Peak Discharge

• Inlet No. Total C 10- ear 25-year 50-year
(acres) (cfs) (cfs) (cfs)
0.621 0.89 2.3 2.8 3.2
0.026 0.95 0.1 0.1 0.1
0.643 0.95 2.6 3.1 3.6
0.029 0.95 0.1 0.1 0.2
1.038 0.85 3.7 4.5 5.2
0.061 0.82 0.2 0.3 0.3
1.282 0.77 4.1 5.1 5.7
2.176 0.75 6.9 8.4 9.6
1.694 0.77 5.5 6.7 7.6
1.568 0.79 5.3 6.4 7.3
0.945 0.85 3.4 4.1 4.7
0.014 0.95 0.1 0.1 0.1
0.656 0.95 2.6 3.2 3.7
0.010 0.95 0.0 0.0 0.1
0.404 0.95 1.6 2.0 2.2
1.580 0.95 6.3 7.7 8.8
0.582 0.70 1.7 2.1 2.4
0.400 0.70 1.2 1.4 1.6
1.280 0.70 3.8 4.6 5.3
0.701 0.70 2.1 2.5 2.9
1.308 0.80 4.4 5.4 6.2
3.120 0.82 10.8 13.2 15.0
0.992 0.87 3.6 4.4 5.0
2.020 0.70 6.0 7.3 8.3
2.000 0.70 5.9 7.2 8.2• 0.297 0.77 1.0 1.2 1.3
0.417 0.79 1.4 1.7 1.9
0.032 0.84 0.1 0.1 0.2
0.421 0.78 1.4 1.7 1.9
0.305 0.84 1.1 1.3 1.5
0.032 0.84 0.1 0.1 0.2
0.154 0.84 0.5 0.7 0.8
0.030 0.95 0.1 0.1 0.2
1.222 0.93 4.8 5.8 6.7
0.024 0.95 0.1 0.1 0.1
0.892 0.95 3.6 4.4 5.0
0.024 0.95 0.1 0.1 0.1
0.930 0.95 3.7 4.6 5.2
0.005 0.95 0.0 0.0 0.0
0.024 0.95 0.1 0.1 0.1
0.448 0.95 1.8 2.2 2.5
1.170 0.95 4.7 5.7 6.5
0.265 0.95 1.1 1.3 1.5
0.217 0.95 0.9 1.1 1.2
0.207 0.95 0.8 1.0 1.2
0.176 0.95 0.7 0.9 1.0
0.001 0.95 0.0 0.0 0.0
1.020 0.95 4.1 5.0 5.7
0.024 0.95 0.1 0.1 0.1
0.024 0.95 0.1 0.1 0.1
1.269 0.85 4.6 5.6 6.3
0.074 0.78 0.2 0.3 0.3

• 0.894 0.87 3.3 4.0 4.5
0.126 0.86 0.5 0.6 0.6

US 60/SR 202L Parsons Brinckerhoff. 4/3/2003
System Traffic Interchange Page 2 of 3
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Table 4: On-site Hydrology Summary

Location Contributing Area Composite Peak Discharge
Inlet No. Roadway I Station Paved I Unpaved I Total C 10-year 25-year 50-year

or Ramp I (ft) (acres) I (acres) I (acres) (cfs) (cfs) (cfs)

;;~03~~ \- !1;~RC!tn~ E-S i ~~ .. ' ~~~8+ob .1'(7"O.5a~ ;\~;; '0.3.1 ~,~{~ 0.846 0.86 3.1 3.7 4.3

US 60/SR 202L
System Traffic Interchange

Parsons Brinckerhoff. 4/3/2003
Page 3 of 3



•

•

•

US 60/SR 202L System Traffic Interchange - Phase 1
Final Drainage Report

3.3 Gutter and Inlet Hydraulics

The design concept was to utilize to the greatest extent possible the allowable
spread and ponding depth specified in the "Roadway Design Guidelines". This
approach minimizes the number of inlets needed to intercept the design storm
flows. For the multi-lane sections ofthe project the allowable spread comprises the
combined width of the gutter, shoulder and half on the adjacent travel lane (entire
travel lane for the 25-year storm). For single-lane one-directional sections the
allowable spread is limited to the combined width of the gutter and right shoulder
(for either side of the roadway). Table 5 shows the spread constraints for all
segments ofthe project.

Table 5: Spread Design 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 10 ft 10ft
2-Lane Ramps 16 ft 22 ft

Note: Some segments have WIder than standard shoulders that allow
spreads in excess of the values in this table

The allowable ponding depth does not exceed the curb height during the 10-year
storm. ADOT std. dwg. C-05.10 Type B curb and gutter is mostly used along the
mainline. Type C is also used at some locations. ADOT std. dwg. C-15.80, C
15.91, and C-15.92 catch basins are used for the freeway.

Inlet design and spacing follow the procedures described in HEC-12. There are no
sag vertical curves within the project limits. Spreadsheets with the pertinent
calculations are included in Appendix E. A summary of the gutter and inlet
hydraulics is shown in Table 6.
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3.4 Storm Drain Hydraulics

Design of the stonn drain systems follows the criteria outlined in ADOT's
"Roadway Design Guidelines" and "Pipe Selection Guidelines and Procedures" of
1996.

The design concept developed by ADOT's General Consultant during preliminary
design was refined to match the optimized new inlet layout and the corresponding
inflows.

Closed stonn sewer systems were designed using Haestad Methods' Stonn CAD
software. Wets previously located using HEC-12 procedures were inter-connected
in a way that minimizes the length of pipe required and fits the finished grades for
the project. Pipes were initially sized according to the 30% concept. Rainfall and
contributing drainage area data for each inlet was also entered in the program.

The computer program uses the Rational Method to compute peak flows in the
system, and Manning's equation to compute travel times and energy losses, to
ultimately generate a hydraulic grade line. Where required, localized energy losses
at junctions and manholes were independently calculated using the momentum
equation and entered in the program. Several iterations changing pipe sizes and
slopes were required to arrive at a design that minimizes pipe diameters while
meeting all required criteria.

Table 7 lists the final computed system parameters for the three mainline networks.
Pipe sizes range between 24" for lateral connections and crossroad systems, to 84"
at the downstream end ofthe main trunk line.

Note that systems 1 and 2 are totally new systems, whereas system 3 connects into
the existing 72" trunk line near mainline station 965+00. Comparison of system 3
existirig design flows with the proposed condition design flows at the new / old
connection point shows that the design flow increases from 185.7 cfs (existing 50
year flow) to 244.15 cfs in the trunk line. However, the hydraulic analysis shows
that the HGL is still well below manhole rim and catch basin grate elevations.
Furthennore, downstream ofthe connection with the existing system, the new trunk
line has been upsized to 84" from 72" to accommodate these increased design
discharges.

The locations of several inlets in the vicinity of US 60 Detour Stations 995+00 to
1020+00 are being redesigned at the time ofprinting of this report. The StonnCad
model has been updated to reflect revised CA values for these inlets on the south
side ofUS 60, but the exact inlet locations are not yet designed.

22
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Table 7: Computed System Parameters (25-year)

System Outfall Flow System Travel SystemCA
Number (cfs) Time (min) (acres)

1 15.36 1.62 2.57
2 39.63 7.52 7.10
3 270.17 32.03 46.63

Tables showing the detailed computed hydraulic data for each element of the
mainline and crossroad systems are included in Appendix F. Stage III storm sewer
drainage·sheets are included in Appendix G.

Geotechnical Information

Final results of subgrade soil tests are not yet available.

Pipe Selection

•
Selection of pipe alternatives for use in this project follows the criteria in ADOT's
"Pipe Selection Guidelines and Procedures". The use of a roughness coefficient of
0.013 for the design ofthe system assures that the alternative use of pipes with "n"
values of 0.012 or 0.014 will not result in noticeable or significant differences in the
resulting peak flows and hydraulic grade line.

Table 8 is a summary of the pipes that can be used for the construction of the on
site drainage systems, based on 75-year service-life, type of roadway and
geotechnical conditions.

Table 8: Summary ofAllowed Pipe Alternatives

Allowed Pipe Sizes
Fill Height

RCP NRCP NRCIPCP CHDPEPP
Range

1 All 24" to 36" 30" and up 24" to 36"
2 All 24" to 36" 30" and up 24" to 36"
3 All 24" to 36" 30" and up 24" to 48"
4 All 24" to 36" 30" and Upl 24" to 48":'::
5 All N/A 30" and Upl N/A
6 All j N/A 30" and Upl N/A
7 A1l4 N/A 30" and Upl N/A

1 ..
Trench condition only

2 9.8 ft maximum fill

3 Special design required for 96"

4 Special design required for 84" and 96"•
23
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APPENDIX A

OFF-SITE HYDROLOGY
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1*****************************************
* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *• VERSION 4.1 *

*
* RUN DATE 01APR03 TIME 13:36:31 *
* *
*****************************************

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

•
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

•

LINE

1
2
3

4
5

6
7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22

HEC-1 INPUT

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

ID
ID ******************************************************************************
ID ******************************************************************************
ID MODEL NAME: NE2002IN.DAT Revised by PARSONS BRINCKERHOFF - January 2003
10

10 This model represents the Interim Conditions for the Loop 202/US 60 TI,
10 i.e. for conditions after Phase 1 has been constructed, and before later
10 phases are constructed.
ID

ID This model includes the following revisions to the Baseline Model NE2002.DAT:
10
10 1. Basin 38 has been split into Subbasins 38A and 38B.
10
10 2. ADOT Detention Basins 5 - 10 have been removed.
ID

10 3. Proposed Phase 1 Detention Basins NE-1, NE-2, NW-1 and NW-2
10 have been added.
10

ID ******************************************************************************
10 ******************************************************************************
ID MODEL NAME: NE2002.DAT
10

PAGE



23 10 THIS MODEL COVERS THE AREA EAST OF HAWES ROAD AND THE SOSSAMAN CHANNEL
24 10 MAJOR CHANGES TO THIS MODEL INCLUDE THE FOLLOWING:
25 10

26 10 1. OLD SUBBASIN 18A HAS BEEN SPLIT INTO TWO SUBBASINS. SUBBASIN 18C REMAINS• 27 10 IN THIS MODEL AS PART OF THE HAWES CHANNEL INFRASTRUCTURE
28 ID 2. OLD SUBBASIN 30 HAS BEEN SPLIT INTO SUBBASIN 30A AND SUBBASIN 30B.
29 ID SUBBASIN 30 GETS INTERCEPTED BY A CHANNEL ON THE NORTH SIDE OF CORALBELL
30 ID AND GETS ROUTED TO SUBBASIN 31A~ SUBBASIN 30B STILL GOES SOUTH ALONG
31 ID ELLSWORTH ROAD
32 ID 3. FOR THE 2002 YEAR CONDITION, ALL CAP DETENTION BASINS HAVE BEEN PLACED IN
33 ID THE MODEL. THEIR OUTLET CHANNELS HAVE FOR THE MOST PART NOT BEEN INCLUDED
34 ID IN THIS MODEL. THE OUTLET CHANNELS WILL BE IN THE FUTURE MODEL
35 ID ******************************************************************************
36 ID
37 ID SOUTHEAST MESA AREA DRAINAGE MASTER PLAN
38 ID AREA NORTH OF SUPERSTITION FREEWAY
39 ID

40 10
41 10 REVISED BY VALERIE SWICK, OCTOBER-NOVEMBER 1996
42 ID TO INCORPORATE THE SUPERSITION STRUCTURES AND COMBINE MODELS
43 ID
44 . 10 FILENAME: MESANE.DAT
45 10
46 ID THIS MODEL REPRESENTS THE EXISTING CONDITION OF THE WATERSHED.
47 ID TOTAL DRAINAGE AREA IS APPROXIMATELY 17 SQ. MI.
48 10
49 10 100-YEAR 24-HOUR FREQUENCY
50 10
51 10

• 52 ID METHODOLOGY
53 ID THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0
54 ID SCS TYPE II RAINFALL DISTRIBUTION
55 ID S~GRAPH HYDROGRAPH

HEC-1 INPUT PAGE 2

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

56 10 GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
57 10 NORMAL DEPTH STORAGE CHANNEL ROUTING
58 10 APPROXIMATE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN
59 ID EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS
60 10 DATED 1994
61 ID THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS
62 10

63 ID INITIAL STUDY PERFORMED BY LISA C. YOUNG
64 10 REVIEWED BY VALERIE A. SWICK
65 ID HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL
66 10 DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995.
67 10
68 ID ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2 FT/SEC FOR WASH/NATURAL
69 ID CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10FT/SEC FOR CONCRETE CHANNEL
70 ID
71 ID
72 10 LAST UPDATED ON 3/13/98
73 ID• 74 10 UPDATE WAS BASED UPON NEW MAG LAND USE DEFINITIONS FOR SINGLE FAMILY HOUSING
75 ID

76 ID DDM MCUHP2 MESA AREA DRAINAGE MASTER PLAN
*DIAGRAM

77 IT 5 1APR97 0000 1000



78 10 5
79 IN 15
80 JD 3.600 .01
81 PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026• 82 PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060
83 PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105
84 PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172
85 PC .181 .191 .203 .218 .236 .257 .283 .387 .663 .707
86 PC .735 .758 .776 .791 .804 .815 .825 .834 .842 .849
87 PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908
88 PC .913 .918 .922 .926 .930 .934 .938 .942 .946 .950
89 PC .953 .956 .959 .962 .965 .968 .971 .974 .977 .980
90 PC .983 .986 .989 .992 .995 .998 1.000
91 JD 3.58 1.0
92 JD 3.49 5.0
93 JD 3.38 10.0
94 JD 3.24 30.0
95 JD 3.10 60.0
96 JD 3.05 90.0
97 JD 3.00 120.0
98 JD 2.97 150.0

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

99 KK 42
100 KM BASIN 42
101 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
102 KM L= 3.1 Lea= 1.5 S= 60.9 Kn= .043 LAG= 51.6
103 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN• 104 BA 1.75
105 LG .32 .29 5.00 .31 10.00
106 UI 114. 114. 248. 441. 618. m. 923. 1018. 1086. 1092.•
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LINE ID ••••.•• 1••••••. 2•.•••••3••..••. 4•••••.. 5.••.•..6•••••.•7•••.••.8••.•.••9•••••• 10

107 UI 1041. 954. 806. 673. 573. 485. 415. 340. 290. 242.
108 UI 212. 175. 147. 121. 109. 78. 78. 78. 38. 28.
109 UI 28. 28. 28. 28. 28. 28. 28. O. O. O.
110 UI O. O. o. o. o. o. o. o. o. o.

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

111 KK 42T51
112 RS 10 FLOW -1
113 RC 0.08 0.055 0.08 7000 0.011
114 RX 0 600 700 710 720 730 830 1630
115 RY 10 5 3 0 0 3 5 10

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

116 KK 51
117 KM BASIN 51
118 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
119 KM L= 1.5 Lea= .8 S= 54.4 Kn= .039 LAG= 27.3• 120 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
121 SA 1.24
122 LG .29 .30 4.60 .37 18.00
123 UI 153. 416. 885. 1248. 1446. 1410. 1128. 817. 598. 428.
124 UI 311. 232. 163. 110. 99. 37. 37. 37. 37. 37.



125 UI O. O. O. O. O. O. O. O. O. O.
126 UI O. O. O. O. O. O. O. O. O. O.

*
* DDM ***** Preserved *****• 127 KK C51

128 KM COMBINE FLOWS FROM 42 AND 51
129 HC 2

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

130 KK 51T53
131 KM ROUTE 51 TO 53
132 RS 9 FLOW -1
133 RC 0.08 0.055 0.08 8000 0.01
134 RX 0 100 200 210 220 230 330 430
135 RY 7 6 5 0 0 5 6 7

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

136 KK 44A
137 KM BASIN 44A
138 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
139 KM L= 2.8 Lea= 1.4 S= 54.5 Kn= .039 LAG= 43.6
140 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
141 BA 1.59
142 LG .20 .25 4.50 .45 45.00
143 UI 123. 123. 390. 597. 813. 994. 1114. 1180. 1153. 1063.
144 UI 881. 716. 588. 484. 397. 320. 259. 219. 189. 131.• 145 UI 126. 84. 84. 75. 30. 30. 30. 30. 30. 30.
146 UI 30. 30. O. O. O. O. O. O. O. O.
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147 UI O. o. o. O. O. O. O. o. O. O.
*
* DDM ***** Preserved *****

148 KK oIV44A
149 KM DIVERT 80% OF THE LOW FLOWS WEST AND SOUTH TO 44B, 70% OF HIGH FLOWS
150 DT 044A
151 01 0 500 1000 3000
152 DQ 0 400 750 2100

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

153 KK 43
154 KM BASIN 43
155 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
156 KM L= 1.9 Lea= .9 S= 58.2 Kn= .036 LAG= 29.8
157 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
158 BA 1.42
159 LG .29 .30 4.70 .35 18.00
160 UI 161. 376. 827. 1212. 1470. 1531. 1375. 1047. 783,. 584.

• 161 UI 434. 324. 251. 171. 127. 110. 59. 39. 39. 39.
162 UI 39. O. O. O. o. O. O. O. o. O.
163 UI O. o. o. o. o. o. o. o. o. o.

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



164 KK C43
165 KM COMBINE 43 WITH DIVERTED FLOWS FROM 45A
166 HC 2

*• * DDM ***** Preserved *****

167 KK 43T53
168 RS 12 flOW -1
169 RC 0.08 0.055 0.08 11250 0.009
170 RX 0 200 300 310 315 325 335 535
171 RY 6 3 2 0 0 2 3 6

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

172 KK 53
173 KM BASIN 53
174 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
175 KM L= 1.9 Lea= .9 S= 63.5 Kn= .039 LAG= 31.8
176 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
177 BA .78

178 LG .29 .30 5.20 .28 20.00
179 UI 83. 189. 377. 486. 616. 903. 943. 707. 555. 428.
180 UI 291. 149. 123. 83. 38. 25. 25. 25. o. o.
181 UI o. o. o. o. o. o. o. o. o. o.

*
* DDM ***** Preserved *****
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• 182 KK C53
183 KM COMBINE 53, 43 AND 51
184 HC 3

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

185 KK 54
186 KM BASIN 54
187 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
188 KM L= 1.5 Lea= .8 S= 42.8 Kn= .044 LAG= 32.8
189 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
190 BA .49
191 LG .30 .29 5.40 .26 17.00
192 UI '50. 107. 221. 287. 359. 502. 603. 449. 358. 278.
193 UI 206. 110. 84. 55. 39. 15. 15. 15. 15. o.
194 UI o. D. D. o. D. o. o. o. D. o.
195 UI o. o. D. o. o. D. o. o. o. o.

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

196 KK C54
197 KM COMBINE 53 AND 54
198 HC 2

*• * OOM ***** Preserved *****

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



* DDM ***** Preserved *****•
202
203
204

DT SOUTH
01 0
DQ 0

*

450
o

1000
275

2500
1025

205
206
207
208
209

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 *****

210
211
212

KK DR44A
KM RETRIEVE DIVERTED FLOWS FROM 44A
DR D44A

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

HEC-1 INPUT PAGE 6
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•
213
214
215
216
217
218
219

220
221
222
223
224
225
226
227
228
229

KK 44ATB
KM ROUTE 44A TO 44B, STREET AND SHEET FLOW THROUGH NEIGHBORHOODS
KM NO CURB AND GUTTER
RS 15 FLOW -1
RC 0.055 0.045 0.055 9000 0.008
RX 0 500 1010 1012.5 1022.5 1027.5 1532.5 2037.5
RY 6 5.5 3 0 0 3 5.5 6
*
* DDM ***** Updated *****

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 *****

230
231
232

KK C44B
KM COMBINE 44A WITH 44B
HC 2

*
* 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

233
234
235
236
237
238
239

•



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

240
241
242

KK RCAP11
KM ROUTE FLOWS FROM CAP OVERCHUTE #10 AND 11 TO ADOT WEST BASIN
RK 2400 0.0003 0.013 TRAP 20 3

*
* DOH ***** Preserved *****

243
244
245

KK C12
KM COMBINE ROUTED FLOWS FROM CAP #10 AND 11 WITH CAP #12
HC 2

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

HEC-1 INPUT PAGE 7

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

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

2032
13

1532
12.5

1032
12

535.1 667.85 713.55
52 55 56

367.5
48

.0033
1020

o

4500
1012

o

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

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

LINE

246
247
248
249
250
251
252
253
254
255• 256

257
258
259
260
261
262

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

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

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

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

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



276 KK RSOUTH
277 KM RETRIEVE FLOWS CROSSING SOUTHERN AT CAP

.' 278 DR SOUTH
*
* DDM ***** Updated *****

279 KK 57
280 KM BASIN 57
281 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
282 KM L= .3 Lea= .1 S= 35.7 Kn= .044 LAG= 9.4
283 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
284 BA .18

HEC-1 INPUT PAGE 8
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285 LG .37 .35 5.40 .25 2.00
286 UI 193. 566. 378. 149. 59. 19. O. O. o. O.
287 UI O. O. O. o. o. o. o. O. O. o.

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

288 KK C57
289 KM COMBINE FLOWS CROSSING SOUTHERN AT CAP WITH THOSE OF SUBBASIN 57
290 HC 2

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

• 291 KK CAP13+
292 KM CAP OVERCHUTES 13 AND 14 WERE COMBINED SINCE THY HAVE COMMON DRAINAGE
293 KM STORAGE AND DISCHARGES WERE ADDED AT SPECIFIED ELEVATIONS
294 RS 1 FLOW -1
295 SV 0 1.198 2.601 5.746
296 SE 1564 1567 1568 1570
297 SQ 0 180 500 1143

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

298 KK 36A
299 KM BASIN 36A
300 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
301 KM L= .3 Lea= .2 S= 44.1 Kn= .028 LAG= 6.6
302 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
303 BA .10
304 LG .27 .34 6.00 .21 28.00
305 UI 201. 435. 101. O. O. o. o. o. o. O.
306 UI O. O. O. o. o. O. o. o. o. o.

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

307 KK C36A
308 KM COMBINE FLOWS FROM CAP OVERCHUTES INTO ADOT EAST DETENTION BASIN
309 HC 2

• *
* DDM ***** Preserved *****

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



•
313
314
315
316
317
318
319
320
321

KM

KM

KM

RS
SV
SE
SL
SS
ZW

COUNTY

AND SUPERSTITION FREEWAY COMPREHENSIVE OFFSITE DRAINAGE PLAN,
A-N WEST, INC., FEBRUARY, 1987.

1 ELEV 49.5
o 300 340

49.5 60 61
49.5 28.27 .6 .5

60 200 2.6 1.5
A=ADOT EAST BASIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR

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

HEC-1 INPUT PAGE 9
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322
323
324
325

KK CFAKE
KM THIS IS JUST A FAKE CONCENTRATION POINT TO ELIMINATE THE ERROR THAT SAYS TO
KM "COMBINE HYDROGRAPHS MORE OFTEN".
HC 2

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

***** Updated *****

98.
O.
O.

176.
O.
O.

304.
O.
O.

419.
O.
o.

573.
O.
o.

12.00
657.

18.
o.

.15
418.
18.

O.

6.60
311.

18.
o.

.31
191.
30.

O.

52
BASIN 52

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.6 Lea= .7 S= 54.9 Kn= .035 LAG= 25.3
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.43

.31
58.
63.

O.

KK
KM

KM

KM

KM

BA
LG
UI
UI
UI
* DDM

326
327
328
329
330
331
332
333
334
335

•
336
337
338
339
340
341
342
343
344
345

KK 56
KM BASIN 56
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lea= .5 S= 57.9 Kn= .040 LAG= 20.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .55
LG .31 .24 7.30 .13 20.00
UI 106. 393. 593. 982. 870. 588. 362. 157.
UI 28. 28. O. O. O. O. O. O.
UI O. O. O. O. O. O. O. o.

97.
O.
O.

30.
O.
O.

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

C56
COMBINE 52 AND 56 BEHIND THE STOCK POND
ASSUMING STOCK POND IS EFFECTIVE, DIVERTS FLOWS SOUTH ACROSS SUPERSTITION
STORAGE ROUTING WAS NOT PERFORMED, CHANNEL/PIPE CROSSING

2

* DDM ***** Preserved *****•

346
347
348
349
350

351
352
353
354

KK
KM
KM

KM
HC

*

KK 56T58
RS 3

RC 0.08
RX 0

FLOW
0.055

200

-1

0.08
300

2500
310

0.004
320 330 430 530



KK 58
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

* DOH ***** Updated *****

•
355

356
357
358
359
360
361

RY

*
6 4 3 o o 3 4 6

LINE

HEC-1 INPUT
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362
363
364
365

LG
UI
UI
UI

*

.34
238.

o.
O.

.36
813.

O.
O.

5.60
1261.

o.
O.

.22
1998.

o.
O.

4.00
1385.

O.
O.

886.
O.
O.

384.
O.
o.

213.
o.
O.

76.
O.
O.

54.
o.
O.

•

366

367
368
369
370
371
372
373

* OOM ***** Preserved *****

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 HYOROGRAPHS 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=OBSERVEO
HC 2

*

374
375
376
377

378
379
380
381
382
383
384
385

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.

386
387
388
389
390

KK
KM

OT
01
OQ

*

046B
RETAIN
046

o
o

100 YEAR 2 HOUR,
5

10000
10000

(16% FOR FUTURE DEVELOPMENT)

•
391
392
393
394
395

396

KK CAP6
RS 1

SV 0
SE 1556.2
SQ 0

*
I

KK RCAP6B

FLOW
0.236
1558

52

-1

1.627
1560
180

8.021
1562
350



397 KM CHANNEL PARAMETERS TAKEN FROM PLANS BY AMERICAN ENGINEERING
398 KM FOR THE SUPERSTITION SKYLINE HIGH SCHOOL
399 KM FLOW IS ROUTED ALONG THE TRANSMISSION LINE CORRIDOR

• 400 KM ROUTE CONCENTRATION POINT CAP#6 TO SUBBASIN 29A (CRISMON CHANNEL)
401 RS 2 FLOW -1
402 RC .013 .013 .013 2300 .002
403 RX 0 39 40 45.5 53.5 59 60 99
404 RY 6.5 5.5 5.5 0 0 6.5 6.5 6.5

*
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405 KK 29A
406 KM BASIN 29A
407 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
408 KM L= .9 Lea= .4 S= 41.2 Kn= .107 LAG= 49.5
409 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
410 BA .18
411 LG .21 .24 4.00 .58 29.00
412 UI 12. 12. 33. 51. 63. 72. 84. 99. 131. 157.
413 UI 127. 107. 93. 78. 66. 56. 40. 24. 21. 19.
414 UI 12. 12. 5. 4. 4. 4. 4. 4. 4. O.
415 UI O. O. o. O. O. O. O. O. O. O.
416 UI O. O. o. O. o. o. o. o. o. o.

*

417 KK D29A• 418 KM RETAIN 100 YEAR 2 HOUR, (73% FOR FUTURE DEVELOPMENT)
419 DT D29A 9
420 01 0 10000
421 DQ 0 10000

*

422 KK C29A
423 HC 2

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

424 KK 45A.
425 KM BASIN 45A
426 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
427 KM L= 2.0 Lea= 1.0 S= 70.4 Kn= .079 LAG= 66.1
428 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
429 BA .62
430 LG .21 .25 4.00 .60 19.00
431 UI 31. 31. 31. 101. 126. 150. 171. 187. 210. 238.
432 UI 273. 346. 409. 353. 303. 269. 243. 213. 190. 166.
433 UI 149. 120. 89. 56. 54. 52. 42. 31. 31. 22.
434 UI 10. 10. 10. 10. 10. 10. 10. 10. 10. O.
435 UI O. O. O. O. O. O. O. O. O. O.
436 UI O. O. o. o. o. o. o. o. o. O.

*

• 437 KK D45A
438 KM RETAIN 100 YEAR 2 HOUR, (66% FOR FUTURE DEVELOPMENT)
439 DT D29A 24
440 01 0 10000
441 DQ 0 10000



*

442 KK D45A

.' 443 KM DIVERT 75% OF THE FLOW SOUTH, THE REMAINDER ALONG UNIVERSITY TO NEXT SUBBASIN
444 KM CHANNEL ALONG UNIVERSITY, SOME SHEET FLOW IS DIVERTED
445 DT 45ATB
446 01 0 5000
447 DQ 0 4750

*
1 HEC-1 INPUT PAGE 12
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448 KK 55B
449 KM BASIN 55B
450 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
451 KM L= 3.5 Lea= 1.8 S= 48.6 Kn= .058 LAG= 79.5
452 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
453 BA 1.86
454 LG .23 .25 4.10 .57 31.00
455 UI 79. 79. 79. 141. 269. 319. 374. 413. 451. 490.
456 UI 542. 600. 670. 82L 973. 999. 852. 753. 682. 628.
457 UI 569. 510. 465. 413. 376. 325. 252. 192. 139. 136.
458 UI 129. 124. 79. 79. 79. 54. 24. 24. 24. 24.
459 UI 24. 24. 24. 24. 24. 24. 24. o. O. o.
460 UI o. o. O. o. o. o. o. o. O. O.

*

• 461 KK D55B
462 KM RETAIN 100 YEAR 2 HOUR, (73% FUTURE DEVELOPMENT)
463 DT 055B 92
464 DI 0 10000
465 DQ 0 10000

*

466 KK C55B
467 KM COMBINE 55B WITH DIVERTED FLOWS FROM 45A
468 HC 2

*

469 KK CAP7
470 KM ROUTE THROUGH CAP#7
471 RS 1 FLOW -1
472 SV 0 0.167 0.309 0.539 24.52 85.75
473 SE 1560.5 1563 1564.27 1566 1568 1570
474 SQ 0 0 225 460 756 1017

*
* FOLLOWING ROUTING CHANGED TO REFLECT FUTURE LAND USE CHANGES FOR
* PARKWOOD RANCH

475 KK RD45A
476 KM RETURN DIVERTED FLOWS FROM 45A
477 DR 45ATB

*• 478 KK 45ATB
479 KM ROUTE REMAINDER OF FLOWS TO 45B
480 KM STREET FLOW AND SHEET FLOW, NO DEFINED CHANNEL
481 RS 17 FLOW -1



482 RC 0.055 0.035 0.055 10000 0.001
483 RX 0 500 1010 1012.5 1022.5 1027.5 1532.5 2037.5
484 RY 6 5.5 5 0 0 5 5.5 61. *

HEC-1 INPUT PAGE 13

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

485 KK 45B
486 KM BASIN 45B
487 KM THE FOLLO~ING PARAMETERS ~ERE PROVIDED FOR THIS BASIN
488 KM L= 1.9 Lea= .9 S= 45.0 Kn= .052 LAG= 45.2
489 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
490 BA .66
491 LG .22 .25 6.00 .22 50.00
492 UI 49. 49. 159. 219. 266. 309. 368. 482. 614. 516.
493 UI 425. 363. 302. 252. 202. 124. 86. 80. 53. 49.
494 UI 22. 15. 15. 15. 15. 15. o. o. o. o.
495 UI O. O. o. O. O. O. o. o. O. O.

*

496 KK D45B
497 KM RETAIN 100 YEAR 2 HOUR, (42% FOR FUTURE DEVELOPMENT)'
498 DT D45B 24
499 01 0 10000
500 DQ 0 10000

*

• 501 KK C45B
502 KM COMBINE FL~S FROM 45A AND 45B
503 HC 2

*

504 KK CAP8
505 KM ROUTE THROUGH CAP OVERCHUTE #8
506 RS 1 FLOW -1
507 SV 0 1.449 9.494 43.04
508 SE 1562.1 1564 1566 1568
509 SQ 0 120 436 935

*

510 KK C7+8
511 KM COMBINE FL~ FROM OVERCHUTES #7 &#8
512 KM ROUTE FLOW FROM HERE THROUGH PARKWOOD RANCH
513 HC 2

*

514 KK RCAP78
515 KM ROUTE CAP OVERCHUTE #7 &#8 TO SUBBASIN 29B, A ROUTING OF ABOUT 4000 FT
516 KM CHANNEL DIMENSIONS FROM PARKWOOD RANCH
517 KM (ADMP CHANNEL ID CN4)
518 RS 3 FL~ -1
519 RC .035 .035 .035 4000 .0033

• 520 RX 0 12 27 45 125 143 158 170
521 RY 6.5 4.5 3 0 0 3 4.5 6.5

*
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522 KK 29B

• 523 KM BASIN 29B
524 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
525 KM L= .B Lea= .5 S= 52.6 Kn= .092 LAG= 42.2
526 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
527 BA .OB
528 LG .18 .25 4.00 .66 17.00
529 UI 6. 7. 23. 31. 36. 43. 53. 74. 75. 59.
530 UI 50. 41. 34. 27. 16. 11. 10. 6. 6. 2.
531 UI 2. 2. 2. 2. 2. O. O. O. O. o.
532 UI O. O. O. O. O. O. O. O. o. o.

*

533 KK D29B
534 KM RETAIN 100 YEAR 2 HOUR, (98% FOR FUTURE DEVELOPMENT)
535 DT D29B 5
536 01 0 10000
537 DQ 0 10000

*

538 KK C29B1
539 KM COMBINE FLOWS FROM CAP #7 OVERCHUTE AND SUBBASIN 29B
540 HC 2

*

541 KK C29B2
542 KM COMBINE ROUTED FLOW FROM 29A WITH SUBBASIN 29B• 543 HC 2

*

544 KK TRANS
545 KM ROUTE FLOW ALONG THE TRANSMISSION CORRIDOR
546 KM ADJACENT TO SCHOOL SITE AND PARKWooD RANCH
547 KM (ADMP CHANNEL ID CN3)
548 RS 1 FLOW -1
549 RC .013 .013 .013 2600 .0015
550 RX 0 39 40 51 78 89 90 129
551 RY 6.5 5.5 5.5 0 0 5.5 5.5 6.5

*

552 KK 29C
553 KM BASIN 29C
554 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
555 KM L= .9 Lea= .5 S= 58.8 Kn= .074 LAG= 34.7
556 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
557 BA .23
558 LG .24 .25 5.70 .27 32.00
559 UI 23. 43. 95. 124. 153. 199. 280. 226. 180. 143.
560 UI 113. n. 41. 36. 23. 15. 7. 7. 7. 7.
561 UI o. o. o. o. o. o. o. o. o. O.
562 UI o. O. o. O. O. O. O. o. o. O.

*
1 • HEC-1 INPUT PAGE 15
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563 KK D29C



564 KM RETAIN 100 YEAR 2 HOUR, (98% FOR FUTURE DEVELOPMENT)
565 DT 029 17
566 01 0 10000

• 567 DQ 0 10000

*

568 KK C29C2
569 KM COMBINE ROUTED FLOWS FROM C29B2 AND C29C1
570 HC 2

*

571 KK 29CTD1
572 KM REACH PR-2, PR-3
573 KM ROUTE FLOW ALONG SOUTH OF SCHOOL AND SOUTH ALONG CRISMON TO SOUTHERN
574 KM GRASS LINED CHANNEL
575 RS 1 FLOW -1
576 RC .045 .045 .045 2500 .0025
577 RX 0 20 40 69 109 139 147 155
578 RY 6.5 5.5 4.9 0 0 4.9 5.5 6.5

*

579 KK 55
580 KM BASIN 55
581 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
582 KM L= .5 Lea= .2 S= 72.3 Kn= .081 LAG= 22.2
583 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
584 BA .14
585 LG .24 .24 4.60 .40 29.00
586 UI 21. 85. 128. 192. 243. 167. 116. 63. 35. 20.• 587 UI 7. 7. 7. O. O. O. O. O. O. O.
588 UI O. O. O. O. O. o. o. O. O. O.

*

589 KK 055
590 KM RETAIN 100 YEAR 2 HOUR, (90% FOR FUTURE DEVELOPMENT)
591 DT 055 9
592 01 0 10000
593 DQ 0 10000

*

594 KK CAP9
595 RS 1 FLOW -,
596 SV 0 2.03 10.075 43.569
597 SE 1562.1 1564 1566 1568
598 SQ 0 120 436 935

*

599 KK RCAP9
600 KM ROUTE CAP OVERCHUTE #9 TO SUBBASIN 290
601 KM UNLINED CHANNEL THROUGH PARKWOOD RANCH
602 KM DESIGN PLANS BY STANDAGE &TRUITT
603 KM CHANNEL REVISED BY HOSKIN ENG.
604 KM CHANNEL 10 FOR THAT PART OF THE CHANNEL THAT CUT ACROSS 290)

HEC-' INPUT PAGE 16• LINE 10 ••••••• 1..•••••2••••••.3•••••.• 4.•••.••5•••.•.•6•••••••7•••••••8•••••••9•••••• 10

605 RS 3 FLOW -1
606 RC .035 .035 .035 4700 .0050
607 RX 0 16 30 40 50 60 74 90



608 RY 7.4 3.4 2.0 0 0 2.0 3.4 7.4
*

• 609 KK 290
610 KM BASIN 290
611 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
612 KM L= 1.2 Lea= .9 S= 40.7 Kn= .066 LAG= 47.8
613 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
614 BA .65
615 LG .21 .25 4.90 .35 43.00
616 UI 46. 46. 133. 196. 239. 275. 325. 390. 532. 552.
617 UI 439. 375. 319. 270. 225. 1n. 111. 80. 75. 51.
618 UI 46. 26. 14. 14. 14. 14. 14. 14. o. o.
619 UI o. o. o. o. o. o. o. o. o. o.

*

620 KK 0290
621 KM RETAIN 100 YEAR 2 HOUR, (53% FOR FUTURE DEVELOPMENT)
622 DT 0290 27
623 01 0 10000
624 DQ 0 10000

*

625 KK 02902
626 KM DIVERT APPROXIMATLY 2/3 OF SUBBASIN 29O'S FLOW TO THE EAST. THIS HAPPENS
627 KM BECAUSE CHANNEL CN5 CUTS ACROSS SUBBASIN 290. ONLY THOSE FLOWS TO THE EAST OF
628 KM THE CHANNEL GET INTO THE CHANNEL
629 DT D290E 10000
630 01 0 100 200 500 800• 631 DQ 0 66 132 330 528

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

632 KK C29C3
633 KM COMBINE FLOWS FROM C29C2, 02902, AND RCAP9
634 HC 3

*
* RETENTION BASIN 5, OPTION 2

635 KK BASIN5
636 KM WITH 36-INCH OUTFALL
637 RS 1 STOR -1
638 SA 0 3.9 11 13.7 14 14
639 SE 1518 1521 1523 1524 1528 1531
640 SL 1518 18.00 0.6 0.5
641 SS 1528 200 2.5 1.5

*
HEC-1 INPUT PAGE 17
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642 KK RBAS5
643 KM REACH PR-1

• 644 KM ROUTE FLOWS FORM 290 (WESTERN 1/3) TO SUBBASIN 36. CRISMON AND SOUTHERN TO
645 KM THE SUPERSTITION FWY. (PREVIOUSLY CALLED 29DT36)
646 RS 1 FLOW -1
647 RC 0.025 0.025 0.025 2150 0.0017
648 RX 0 20 25 32 44 60 68 76
649 RY 3.8 3.9 4 0 0 4 3.9 3.8



*

650 KK G29DE

• 651 KM RECALL THE EASTERN 2/3 OF SUBBASIN 290. THIS IS RECALLED 2600 FT EAST OF
652 KM CRISMON RD.
653 DR D290E

*
* FOLLOWING ROUTE ADDED BY HOSKIN ENG.*

654 KK 29T36
655 KM ROUTE FLOW FROM PARKWOOD RANCH THROUGH NEW UNLINED CHANNEL
656 KM CROSS-SECTION MATCHES PARKWOOD RANCH CHANNEL
657 KM (ADMP CHANNEL 10 CN5)
658 RS 3 FLOW -1
659 RC .035 .035 .035 3000 .0050
660 RX 0 16 30 40 50 60 74 90
661 RY 7.4 3.4 2.0 0 0 2.0 3.4 7.4

*

662 KK 36C
663 KM BASIN 36C
664 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
665 KM L= 1.2 Lea= .6 S= 44.2 Kn= .020 LAG= 12.4
666 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
667 BA .44
668 LG .10 .25 4.65 .47 80.00
669 UI 266. 780. 1282. 724. 259. 83. 37. O. O. O.
670 UI O. O. O. O. O. O. o. O. O. O.

*• 671 KK D36C
672 KM RETAIN 100 YEAR 2 HOUR, (87% FOR FUTURE DEVELOPMENT)
673 DT D36C 38
674 01 0 10000
675 DQ 0 10000

*

676 KK C36
677 KM COMBINE FLOWS IN CHANNEL ACROSS PARKWOOD RANCH (SUBBASIN 290) WITH SUBBASIN 3
678 HC 3

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

HEC-1 INPUT PAGE 18
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679 KK ~6T37

680 KM ROUTE C36 TO C37 VIA ADOT CONCRETE CHANNEL
681 RS 1.76 FLOW -1
682 RC 0.035 0.013 0.035 5280 0.0033
683 RX 0 500 1000 1012 1020 1032 1532 2032
684 RY 13 12.5 12 0 0 12 12.5 13

*

• * DDM ***** Updated *****

685 KK 30b
686 KM BASIN 30b
687 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
688 KM L= 1.5 Lea= .9 S= 43.3 Kn= .060 LAG= 48.3



•
689
690
691
692
693
694
695

KM
BA
LG
UI
UI
UI
UI

PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
.81
.27 .27 4.00 .52 25.00
57. 57. 161. 241. 296. 339. 400.

558. 475. 407. 344. 288. 236. 149.
57. 41. 17. 17. 17. 17. 17.
o. O. o. O. O. o. O.

475.
101.
17.
o.

645.
94.

O.
O.

703 .
71.
o.
o.

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

528
5

28
4.5

8

4

0.053
7
o

2640
4

o
***** Updated *****

30bT37
ROUTE FLOWS FROM S30b TO C37 VIA NATURAL CHANNEL

4.4 FLOW -1
0.040 0.035 0.040

o 2 3

6 5 5

KK
KM
RS
RC
RX
RY
* DDM

696
697
698
699

700
701

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

***** Preserved *****

o.
o.

o.
o.

32.
O.

15.0

85.
o.

204.
o.

14.00
531.

o.

.49
922.

O.

4.00
1051.

O.

.33
569.

O.

37
BASIN 37

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

.47

.31
184.

O.

KK
KM

KM

KM

KM

BA
LG
UI
UI
* DDM

702
703
704
705
706
707
708
709
710

711
712
713•

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

714
715
716
717
718
719

KK AOOTEL
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.

HEC-1 INPUT PAGE 19
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720
721
722
723
724

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

*

•
725
726

727

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

KK 3n38

KM ROUTE FLOWS FROM C37 TO C38 VIA ADOT CONCRETE CHANNEL
RS 1.76 FLOW -1

*
728 *R CO. 035 0.012 0.035 5280 0.0045

*
* *** Revised by PB to reflect routing to Detention Basin NE-1 ****



* *** Revised by PB to reflect area of original Basin'38 that drains to
* Detention Basins NE-1 and NE-2 ****

•
729

730
731

*
RC
RX
RY

*

*

0.035
o

13

0.012
500

12.5

0.035
1000

12

3280 0.0045
1012 1020

o 0

1032
12

1532
12.5

2032
13

732
733
734
735
736
737
738
739

740
741

KK
BA
LG
UI
UI
UI
UI
UI

*

KK
HC

*

38A
.235
.25

15.5
170

19.5
o
o

C38A
2

.29 4.25
15.5 39

141 123.5
15.5 12.5

o 0
o 0

.44
63.5

104.5
5
o
o

31.0
78

89.5
5

o
o

89.5
76
5
o
o

103.5
59.5

5

o
o

121
38.5

5

o
o

156.5
27.5

5

o
o

196
25.5

5

o
o

1436.2
2.8 6.4

1438.0 1438.73
o 0

•
742
743
744
745
746

747
748
749
750
751

KK 202NE1
RS 1
SV 0
SE 1436.2
SQ 0

*

KK 202NE2
RS 1

SV 0
SE 1433.9
SQ 0

*

HEV
0.4

1437.0
o

HEV
0.9

1435.0
5.0

1433.9
3.7

1436.0
12.8

14.3 28.8 36.4 44.1 52.0 60.7
1440.0 1442.0 1443.0 1444.0 1445.0 1446.0

C ~ N M % 1~

8.1 12.8 17.8 22.8 28.2 33.5 40.1
1437.0 1438.0 1439.0 1440.0 1441.0 1442.0 1443.0

20.7 25.1 29.1 32.7 36.0 39.1 42.0

LINE

* *** End of revisions by PB at this location ****
*
* DDM ***** Updated *****

HEC-1 INPUT

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

PAGE 20

•

752
753
754
755
756
757
758
759
760
761

762
763
764

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.

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

KK 17AT23
KM ROUTE FLOWS FROM 17 TO 23 VIA DIRT CHANNEL, THEN NATURAL WASH
RS 3 FLOW -1

16.
O.
O•

10.
o.
O.



765 RC 0.045 0.032 0.045 2600 0.015
766 RX 0 100 133 137 142 147 200 300
767 RY 5 4 3.5 0 0 3.5 4 5

• *
* DDM ***** Updated *****

768 KK 23
769 KM BASIN 23
770 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
771 KM L= 1.0· Lea= .3 S= 65.0 Kn= .038 LAG= 16.2
772 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
m BA .28
774 LG .28 .30 4.00 .53 20.00
775 UI 92. 296. 509. 595. 357. 170. 77. 28. 18. o.
776 UI O. o. o. o. O. O. O. O. O. O.
777 UI O. O. o. o. o. O. o. o. o. O.

*
* DDH ***** Updated *****

778 KK 48
779 KM BASIN 48
780 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
781 KM L= 1.6 Lea= .8 S= 80.2 Kn= .038 LAG= 26.4
782 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
783 BA .77
784 LG .31 .31 4.10 .49 12.00
785 UI 98. 305. 517. 682. 1035. 1076. 777. 573. 390. 190.
786 UI 136. 85. 30. 30. 30. O. O. o. o. o.

• 787 UI O. O. o. o. o. o. o. o. o. o.
*
* DDM ***** Preserved *****

788 KK CAP3
789 RS 1 FLOW -1
790 SV 0 0.934 1.222 4.303 13.13
791 SE 1564.6 1567.5 1568 1570 1572
792 SQ 0 0 143 750 1530

*
HEC-1 INPUT PAGE 21
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793 KK BASIN3
* KO 1 2

794 KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP3
795 KM WITH 30-INCH OUTFALL BASIN AE2B (BASIN 3)
796 RS 1 STOR -1
797 SA 0 .5 1 1.8 3.4 4 6 6
798 SE 55 56 57 58 59 60 62 65
799 SL 56.25 4.91 .62 .5
800 SS 62 100 2.5 1.5

*
* DDM ***** Preserved *****• 801 KK RCAP3A

802 KM ROUTE CAP OVERCHUTE #3 TO APACHE TRAIL (ALONG NATURAL CHANNEL)
803 RS 3.3 FLOW -1
804 RC .055 .045 .055 2000 .020
805 RX 100 200 300 305 310 315 415 515



KK RCAP3B

KM ROUTE CAP OVERCHUTE #3 FROM APACHE TRAIL TO 17B
RS 1 FLOW -1
RC .045 .035 .045 2300 .01
RX 100 200 300 301 311 312 412
RY 3 2 1 0 0 1 2

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

•
806

807
808
809
810
811
812

RY

*
7 6 5 o o 5 6 7

512
3

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

813
814
815
816
817
818
819
820
821
822

KK 178
KM BASIN 17B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .8 Lea= .6 S= 50.0 Kn= .042 LAG= 21.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .22
LG .26 .28 4.00 .54 30.00
UI 37. 146. 220. 348. 372. 252. 169. 77.
UI 11. 11. O. O. o. o. o. O.
UI O. O. o. O. o. o. O. O.
*

47.
O.
O.

23.
O.
O.

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

•
823
824
825

KK
KM
HC
* DDM

C178
COMBINE FLOWS FROM CAP OVERCHUTE #3 AND S17B

2

***** Preserved *****

70
3.5

36
3.25

21
3

2700 0.0114
6 18
o 0

KK 178T22
KM ROUTE FLOWS FROM S17 TO C22 VIA LINED CHANNEL
RS 3 FLOW -1
RC 0.035 0.015 0.035
RX 0 1 3

RY 6.25 6.10 6

826
827
828
829
830
831

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

HEC-1 INPUT PAGE 22
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1302.
126.

O.
O.

1579.
126.

O.
O.

44.8

1272.
205.

O.
O.

959.
218.

O.
O.

804.
300.
39.

O.

8.00
691.
492.
39.

O.

.49
569.
631.
39.

O.

4.00
418.
765.
39.

O.

.32
126.
920.
39.

O.

47
BASIN 47

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.0 Lea= 1.5 S= 51.2 Kn= .037 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1.67
.32

126.
1079.

42.
O.

*

KK
KM
KM
KM
KM
BA
LG
UI
UI
UI
UI

832
833
834
835
836
837
838
839
840

841
842• * DDM ***** Preserved *****

* KKCAP4+5
* KM ROUTE THROUGH OVERCHUTES 4 AND 5, HUYDRAULICALLY CONNECTED
* KM STORAGE AND DISCHARGE WERE ADDED AT APPROPRIATE ELEVATIONS



* RS FLOW -1
* SV 0 0.081 0.483 4.779 39.02 121.88
* SE1568.3 1570 1572 1574 1576 1578
* SQ 0 170 575 1085 1245 1410
*

9.41
76

6.88
72

5.28
71
.5

1.5

-1

2.3
70

.62
2.5

KK BASIN4

KM ROUTE THROUGH OVERCHUTES 4 AND 5, HYDRAULICALLY CONNECTED
KM STORAGE AND DISCHARGE WERE ADDED AT APPROPRIATE ELEVATIONS
KM OUTFLOW THROUGH ONE 3D-INCH PIPE
KM BASIN4 (BY4B)
RS 1 STOR
SA 0 0.64
SE 68 69
SL 69.75 4.91
SS 74 200

843
844
845
846
847
848
849
850
851
852

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

•

853
854
855
856
857
858

859
860
861
862
863
864

865
866
867
868

KK RCAP4
KM ROUTE CAP OVERCHUTE #4 AND #5 TO SUBBASIN 22
RS 10 FLOW -1
RC .05 .045 .05 6000 .005
RX 100 200 300 304 310 314 414 514
RY 6 5 4 0 0 4 5 6
*
* DDM ***** Updated *****

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.
* DDM ***** Preserved *****

HEC-1 INPUT PAGE 23

LINE

869
870
871

872
873
874

• 875
876
877
878
879
880
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KK C22A
KM COMBINE FLOWS FROM CAP OVERCHUTES 4 &5 AND SUBBASIN 22
HC 2

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

KK C22
KM COMBINE S17B AND S22
HC 2
* DDM ***** Preserved *****

KK 22T23
KM ROUTE C22 TO C23 VIA CONCRETE CHANNEL
KM VELOCITY = 5FT/S
RS 2 FLOW -1
RC 0.045 0.022 0.042 2640 0.001
RX 0 102 103 106 1021 124 128 270



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

***** Preserved *****

C23
COMBINE FLOWS FROM C22, C17A, AND S23 AT C23

3•
881

882
883
884

RY

*

KK
KM
HC
* DDM

7 6.5 6 o o 3 5 7

885
886
887
888
889
890

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
RY 6 6 6 0 0 3 5

70
6

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

•

891
892
893
894
895
896
897
898
899

900

KK 49
KM BASIN 49
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.6 Lea= .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.
*
* DDM ***** Preserved *****

482.
o.
o.

296.
o.
o.

901
902
903
904
905

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

*
HEC-1 INPUT PAGE 24
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KK RCAPZA
KM ROUTE BASIN 2 OUTFLOW THROUGH 36-INCH PIPE
RK 1370 0.0088 0.012 CIRC 3

6.3
67

6.3
64

FROM CAP2

6.3
55

5.14
54

4.10
53
.5

1.5

*

KK BASIN2
* KO 1

KM NEW DETENTION BASIN LOCATED DOWNSTREAM
KM WITH 24-INCH OUTFALL (EH1B)
RS 1 STOR -1
SA 0 .54 1.81
SE 49 51 52
SL 50 3.14 .62
SS 56.5 100 2.5

906

907
908
909
910
911
912
913

914
915
916• *

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

917 KK RCAP2



918 KM ROUTE CAP OVERCHUTE #2 ACROSS ELLSWORTH ROAD TO 18A
919 RS 10 FLOW -1
920 RC .045 .040 .045 7500 .012

• 921 RX 100 200 300 316 321 329 429 529
922 RY 6 5 3 0 0 3 5 6

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

923 KK 50
924 KM BASIN 50
925 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
926 KM L= .9 Lea= .4 S= 81.4 Kn= .037 LAG= 15.8
927 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
928 BA .28
929 LG .33 .31 4.00 .49 5.00
930 UI 97. 306. 543. 575. 342. 149. 71. 21. 18. o.
931 UI o. o. o. o. o. o. O. o. o. O.
932 UI o. O. O. o. O. o. O. O. O. O.

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

933 KK CAP1
934 RS 1 FLOW -1
935 SV 0 0.091 0.575 3.319 13.256
936 SE 1566 1568 1570 1572 1574
937 SQ 5 90 275 470 610

*

• 938 KK BASIN1
* KO 1 2

939 KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP1
940 KM WITH 24-INCH OUTFALL
941 RS 1 STOR -1
942 SA 0.01 1.94 3.10 3.49 3.94 4.40 4.85
943 SE 60 61 62 63 64 65 66
944 SL 60.2 3.14 .62 .5

HEC-1 INPUT PAGE 25

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

945 SS 64 50 2.5 1.5
*
*
* DDM ***** Preserved *****

946 KK RCAP1
947 KM ROUTE CAP OVERCHUTE #1 TO SUBBASIN 18A
948 RS 11 FLOW -1
949 RC .05 .045 .05 7000 .02
950 RX 100 200 300 301 303 304 404 505
951 RY 6 5 2 0 0 2 5 6

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

• 952 KK 18e
953 KM BASIN 18e
954 KM THIS IS THE FUTURE SUBBASIN
955 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
956 KM L= 1.2 Lea= .7 S= 66.1 Kn= .061 LAG= 37.2
957 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN



958
959
960
961
962
963

BA
LG
UI
UI
UI
UI

*

.50

.22
45.

268.
14.
o.

.25
75.

214.
14.
o.

4.00
180.
140.

o.
o.

.57
237.
80.

O.
o.

44.00
287.
72.

O.
O.

355.
45.
o.
o.

507.
34.
o.
o.

531.
14.
o.
o.

407.
14.
o.
o.

335.
14.
o.
o.

964
965
966
967
968

KK
KM
DT
01
DQ

*

D18e

RETAIN THE 100 YEAR 2 HOUR VOLUME (53% OF BASIN HAS RETENTION
D18e 20

o 10000
o 10000

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

969
970
971
972

KK
KM
KM
HC

*

C18C
COMBINE FLOWS FROM ROUTED FLOW OF SUBBASIN 50 WITH FLOW FROM 18e
BEFORE CROSSING UNDERNEATH APACHE BLVD AND GOING INTO THE HAWES CHANNEL

2

•
973
974
975
976
977
978
979

LINE

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

KK 18T24
KM REACH HS-6, HS-7, HS-8
KM ROUTE FLOWS FROM SUBBASIN 18A TO SUBBASIN 24.
RS 1 FLOW -1
RC .025 .015 .025 2730 0.0017
RX 0 8 16 26 46 58 65 73
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.

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

HEC-1 INPUT

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

PAGE 26

980
981
982
983
984

985
986

987
988
989

KK 24
KM BASIN 24
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lea= .5 S= 43.5 Kn= .047 LAG= 24.6
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .29
LG .23 .26 4.00 .58 38.00
UI 40. 138. 220. 300. 469. 376. 275. 195.
UI 40. 12. 12. 12. O. O. O. O.
UI O. O. O. O. O. o. o. O.

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

100.
O.
O.

63.
O.
O.

•
990
991
992

993

994
995

KK C24
KM COMBINE FLOWS FROM C23, S18A AND S24
ZW A=HAWES RD @ BROADWAY RD B=HAWES CHANNEL PROJECT C=FLOW F=HYDROGRAPH
HC 4

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

KK BRDHAW

KM DIVERT FLOW OF 360 CFS TO THE WEST PER THE CITY OF MESA FUTURE DRAINAGE



KM
DT
DI
DQ

* DI
* DQ•

996
997
998
999

SYSTEM
DIVBRD

o
o
o
o

200
o

200
200

400
o

400
360

500
o

500
360

700
o

700
360

1000
o

1000
360

*

97
6.2

89
6.4

81
6.5

1312 0.0015
28 68
o 0

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.
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
RX 0 8 15
RY 6.2 6.4 6.5

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009

*

FOR SIMPLICITY

82
5.8

74
5.9

66.1
6.1

2080 0.0018
16 66
o 0

KK RT31B2
KM THIS ROUTING STEP HAS BEEN BROKEN OUT OF A LARGER SEQUENCE
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
RX 0 8 15.9
RY 5.8 5.9 6.1

1010
1011
1012
1013
1014
1015
1016
1017

*
HEC-1 INPUT PAGE 27

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

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 ROUTE 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

1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029

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

*

•
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039

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 PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
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.

243.
O.
O.



•
1040
1041
1042
1043
1044

*

KK
KM
DT
DI
DQ

D31B
RETAIN 100 YEAR 2 HOUR, (66% FOR FUTURE DEVELOPMENT)
D31B 23

o 10000
o 10000

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

1045 KK
1046 KM
1047 ZW
1048 HC

*
* DDM

C31
COMBINE FLOWS FROM C24 WITH S31A AND S31B
A=FLOW SOUTHERN AND HAWES BEFORE SPLIT BOX B=HAWES CHANNEL PROJ C=FLOW F=HYDR

2

***** Preserved *****

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

PAGE 28

844

580

758
1830
520

671
1738
460

544
1646
400

KK D31W
KM THIS DIVERT RECORD IS FOR THE BOX CULVERT SYSTEM AT SOUTHERN AVE AND HAWES
KM IT IS BASED UPON A HEC-RAS ANALYSIS OF THE FOLLOWING STRUCTURES:
KM 3-8 1X4' eBe SOUTH, 2-10'X6 1 eBe TO THE WEST
KM THE CULVERT TO THE SOUTH HAS THE TWO THAT ARE THERE NOW WITH AN ADDITIONAL
KM ONE CONSTRUCTED
DT 031W
* THESE NEW CARDS BASED UPON HEC-RAS ANALYSIS
DI 0 144 182 252 380 454
DI 976 1098 1184 1280 1412 1544
DQ 0 144 182 220 316 358

HEC-1 INPUt

1049
1050
1051
1052
1053
1054
1055

1056
1057
1058

LINE

1059 DQ 640 690 740 800 860 920 980 1030 1080

*
*

75
9.5

73
9.0

65
4.5

.0022
56
o

1248
46
o

KK 31T381 ROUTED IN TWO STEPS DUE TO CHANNEL DISSIMILARITY.
KM REACH HS-2 plus culvert HSC-2
KM ROUTE FLOWS FROM SOUTHERN AVENUE (C31) IN THE HAWES CHANNEL.
KM REACH HS-2 IS A PROPOSED CHANNEL SOON-TO-BE-CONSTRUCTEO. IT IS 4.5 FEET
KM DEEP, WITH FREEBOARD. CHANNEL CROSS-SECTION FROM DESIGN PLANS FOR
KM SOUTHERN AVENUE DRAINAGE IMPROVEMENTS. SHEET 28 OF 43
KM CITY OF MESA PROJECT NO. 97-56.1 DESIGN PLANS BY ENTELLUS
KM DATED 8/8/97 REV. 12/19/97
RS 1 FLOW -1
RC 0.025 0.015 0.025
RX 0 32 37
RY 5 7.0 4.5

1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071

*

81
3.6

77
4.6

61
4.9

.0017
51
o

810
26
o

KK 31T382
KM REACH HS-1 plus culvert HSC-1
KM ROUTE FLOWS TO SUPERSTITION FREEWAY (C38)
KM IN THE HAWES CHANNEL •
RS 1 FLOW -1
RC 0.025 0.015 0.025
RX 0 10 16
RY 5.3 4.8 4.9

1072
1073
1074
1075
1076
1077
1078
1079

•
*
* INSERTED HERE



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

• 1080 KK 30a
1081 KM BASIN 30a
1082 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1083 KM L= 1.2 Lea= .7 S= 48.8 Kn= .060 LAG= 38.1
1084 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1085 BA .30
1086 LG .27 .28 3.91 .53 28.00
1087 UI 27. 42. 104. 138. 166. 204. 281. 329. 251. 208.
1088 UI 167. 135. 96. 54. 45. 32. 27. 9. 8. 8.
1089 UI 8. 8. o. O. o. o. o. O. o. O.
1090 UI O. o. o. 0.' O. o. o. o. o. o.

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

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

1091
1092
1093
1094
1095
1096
1097
1098
1099
1100

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

HEC-1 INPUT PAGE 29

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

1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

KK 31A
KM BASIN 31A
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.0 Lea= .5 S= 43.3 Kn= .064 LAG= 22.5
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .53
LG .29 .29 4.15 .46 18.00
UI 80. 312. 472. 702. 919. 639. 448. 259.
UI 28. 25. 25. o. o. o. o. o.
UI o. O. o. O. o. o. o. o.

135.
O.
O.

81.
o.
o.

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

*
* *** Revised by PB for Interim Conditions ****

*

•
* KK31AT38
* KM ROUTE S31A TO 38
* RS 6 FLOW -1
* RC .04 .03 .04

* RX 100 200 300
* RY 4 3 2

* *

3500
302

o

.012
307

o
309

2

409
3

509
4

* * DDM ***** Updated *****
* KK 38
* KM BASIN 38
* KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN



*KM L= 1.1 Lca= .8 S= 37.0 Kn= .063 LAG= 50.8
* KH PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
* BA .47

• * LG .25 .29 4.25 .44 31.00
* UI 31. 31. 78. 127. 156. 179. 207. 242. 313. 39
* UI 340. 282. 247. 209. 179. 152. 119. 77. 55. 5
* UI 39. 31. 25. 10. 10. 10. 10. 10. 10. 1
* UI o. o. o. O. o. o. o. o. o.
* UI o. o. O. o. o. o. o. o. O.
* *
* *

2032
13

1532
12.5

1320
270

1128
278

987
189

898
248

1190
190

861
110

752
152

1070
120

751
51

627
n

660
10

521
21

* * DOH ***** Preserved *****
* KK C38
* KM COMBINE FLOWS FROM S38, C37 AND D31A AND B AT C38
* HC 4
* * DOH ***** Preserved *****
* KK 38T39
* KM ROUTE FLOWS FROM C38 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
* RY 13 12.5 12 0 12
* * ADOT DETENTION BASINS FROM URS REPORT SEPT 1988
* * DOH ***** Preserved *****
* KK ADD10
* KH BASIN #10 - OFF-LINE DETENTION POND TO ATTENUATE PEAK FLOWS
* KM BUT DO NOT DELAY THE PEAK
* DT DB10
*' 01 807 879 961
* DQ 0 29 61
* * DOH ***** Preserved *****
* KK ADD9
* KM BASIN #9 - OFF-LINE DETENTION POND
* DT DB9
* 01 626
* DQ 0
* * DOH ***** Preserved *****
* KK ADD8
* KM BASIN #8 - OFF-LINE DETENTION POND
* DT DB8
* 01 464

* DQ 0
* * DOH ***** Preserved *****

•

1462
362

1331
281

1207
207

1093
143

988

88
892
42

810
10

* KK ADD7
* KM BASIN #7 - OFF-LINE DETENTION POND
* DT DB7
* 01 no
* DQ 0
* * DOH ***** Preserved *****
* KK ADD6
* KH BASIN #6 - OFF-LINE DETENTION POND
* DT DB6
* 01 685 703 781 875 978 1092 1215
* DQ 0 3 31 75 128 192 265• * * DOH ***** Preserved *****
* KK ADD5
* KH BASIN #5 - OFF-LINE DETENTION POND
* DT DB5
* 01 1005 1063 1141 1227 1320 1421 1527
* DQ 0 13 41 n 120 171 227



*
HEC-1 INPUT PAGE 30

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

1111 KK C31A
1112 KM COMBINE FLOUS FROM SUBBASIN 30A YITH SUBBASIN 31 AT THE SY CORNER OF SUB-31
1113 HC 2

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

1114 KK 38B
1115 BA .235
1116 LG .25 .29 4.25 .44 31.0
1117 UI 15.5 15.5 39 63.5 78 89.5 103.5 121 156.5 196
1118 UI 170 141 123.5 104.5 89.5 76 59.5 38.5 27.5 25.5
1119 UI 19.5 15.5 12.5 5 5 5 5 5 5 5
1120 UI 0 0 0 0 0 0 0 0 0 0
1121 UI 0 0 0 0 0 0 0 0 0 0

*

1122 KK C38B
1123 HC 2

*

1124 KK 202NY1
1125 RS 1 ELEV 1433.0
1126 SV 0 0.7 3.5 8.0 10.5 12.9 18.1 20.8 23.4 28.9• 1127 SE 1433.0 1434.0 1435.0 1436.0 1436.5 1437.0 1438.0 1438.5 1439.0 1440.0
1128 SQ 0 0 0 0 0 266 451 502 551 814

*

1129 KK 202NY2
1130 RS 1 ELEV 1430.3
1131 SV 0 0.2 1.9 6.1 12.5 19.8 23.6 27.3 31.2 35.2
1132 SV 39.2
1133 SE 1430.3 1431.0 1432.0 1433.0 1434.0 1435.0 1435.5 1436.0 1436.5 1437.0
1134 SE 1437.5
1135 SQ 0 5 27 61 96 122 186 304 469 683
1136 SQ 946

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

1137 KK C38C
1138 KM COMBINE FLOUS FROM S38, C37 AND D31A AND B AT C38
1139 HC 3

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

1140 KK 38T39
1141 KM ROUTE FLOYS FROM C38C TO C39 VIA CONCRETE CHANNEL
1142 RS 1.32 FLOU -1
1143 RC 0.035 0.012 0.035 3960 0.0066
1144 RX 0 500 1000 1012 1020 1032 1532 2032
1145 RY 13 12.5 12 0 12 12.5 13• *

* *** End of revisions by PB at this location ****
*

HEC-1 INPUT PAGE 31

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



1146 KK R31W

• 1147 KM RETURN DIVERTED FLOW AT CORNER OF SOUTHERN AND HAWES
1148 DR D31W

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

1149 KK 31WT32
1150 KM ROUTE FLOWS FROM D31A TO C32
1151 RS 1.76 FLOW -1
1152 RC .035 .022 .035 5280 .0027
1153 RX 0 2005 2012 2012 2106 2106 2113 3122
1154 RY 4.5 4.5 3.5 0 0 3.5 4.5 4.5

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

1155 KK 32
1156 KM BASIN 32
1157 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1158 KM L= .9 Lea= .5 S= 38.9 Kn= .055 LAG= 29.1
1159 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1160 BA .38
1161 LG .23 .25 4.55 .44 27.00
1162 UI 43. 115. 212. 273. 368. 529. 407. 314. 237. 161.
1163 UI 81. 62. 43. 14. 13. 13. 13. O. O. O.
1164 UI O. O. o. O. O. o. o. O. o. o.

*

• * KK D32
*KM RETAIN 100 YEAR 2 HOUR, (FULLY DEVELOPED - NO RETENTION)
* DT D32 0
* 01 0 10000
* DQ 0 10000
*
* DDM ***** Preserved *****

1165 KK C32
1166 KM COMBINE SOSSAMAN CHANNEL FLOWS WITH FLOWS FROM 32
1167 HC 2

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

1168 KK 32T39
1169 KM ROUTE FLOWS FROM C32 TO C39
1170 RS 0.88 FLOW -1
1171 RC 0.012 0.012 0.012 2640 0.004
1172 RX 0 5 10 28 38 60 65 70
1173 RY 14 14 14 0 0 14 14 14

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

1174 KK 39
1175 KM BASIN 39
1176 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1177 KM L= .9 Lea= .7 S= 38.0 Kn= .060 LAG= 32.4• 1178 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1179 BA .36

HEC-1 INPUT PAGE 32

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



1180 LG .22 .25 4.60 .41 44.00
1181 UI 37 81 165 213 269 383 437 325 258 200
1182 UI 142 76 61 37 24 11 11 11 11 0

e; 1183 UI o. O. o. O. o. o. O. O. o. O.
*

1184 KK D39
1185 KM RETAIN 100 YEAR 2 HOUR, (13% FOR FUTURE DEVELOPMENT)
1186 DT D;59 4
1187 DI 0 10000
1188 DQ 0 10000

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

1189 KK C39A
1190 KM COMBINE FLOWS FROM C32, C38 AND S39 AT C39
1191 HC 2

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

1192 KK C39B
1193 KM COMBINE FLOWS FROM C39A AND ADOT BASINS
1194 HC 2

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

1195 KK SOSS
1196 KM THIS WAS FORMERLY CALLED CHANNEL

• 1197 KM DIVERT FLOWS IN EXCESS OF 1800 CFS TO SOSSAMAN DET. BASIN
1198 KM IN REALITY, BACKWATER FROM THE ADOT CROSSING DETERMINES THE AMOUNT OF SPILL
1199 KM SUPERSTITION FREEWAY
1200 ZW A=SOSSAMAN DRAIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR
1201 DT BASIN
1202 DI 0 1800 2000 10000
1203 DQ 0 0 200 8200
1204 ZZ

e



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

•
(V) ROUTI NG

( .) CONNECTOR

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

99 42
V

V

111 42T51

116 51

127 C51 •••.••••••••
V

V

130 51153

136 44A

150
148

.------->
DIV44A

D44A

164

167

172

182

185

196

43

C43 ••••••••••••
V

V

43T53

53

C53 .••••••••••••••••••.•..•

54

C54 ••••••••.•••

202 .-------> SOUTH
199 DCAP12

V

V

205 CAP12

•.!.

210
.<-------

DR44A
V

V

D44A



213

•230

233

240

243

246

257

263

272

276

279

288

291

298

307

310

322

•
336

44ATB

44B

C44B •••••••.••••
V

V

CAP10+
V

V

RCAP11

C12 ••••••••••••
V

V

ADOT-W
V

V

RADOTW

36B

C36B ••••••••••••

.<------- SOUTH
'RSOUTH

57

C57••••••.•••..

V

V

CAP13+

36A

C36A •••••.••••••
V

V

ADOT-E

CFAKE ••.•••••••••

52

56



346

•
356

366

374

C56••••••••••••
V

V

56T58

58

C58••••.•••••••

468

388
386

391

396

405

.------->
0468

V

V

CAP6
V

V

RCAP68

D46

29A

•
422

424

.------->
029A

C29A ••.•••••••••

45A

D29A

439
437

445
442

448

463
461

•
469

.-------> D29A
045A

.-------> 45AT8
045A

558

.------->
0558

C558•••••.••••••
V

V

CAP7

0558



477
475

485

498
496

501

504

510

514

522

.<------- 45ATB
R045A

V

V

45ATB

45B

.------->
045B

C45B •.••••••••••
V

V

CAP8

C7+8••.•••••••••
v
V

RCAP78

29B

045B

538

541

544

552

.------->
029B

C29B1 ••.•••••••••

C29B2••••••••••••
V

V

TRANS

29C

0298

565
563

568

571

•
591
589

.------->
029C

C29C2•••..•••••••
V

V

29CT01

55

.------->
055

029

055



594

•
609

622
620

629
625

632

635

642

654

662

v
V

CAP9
V

V

RCAP9

290

.-------> 0290
0290

.-------> 0290E
02902

C29C3 ••••••••••••••••••••••••
V

V

BASIN5
V

V

RBAS5

.<------- 029DE
G29DE

V

V

29136

36C

673

671

676

679

685

696

•
711

.------->
036C

C36••••••••••••••••••.•••••
V

V

36137

30b
V

V

30b13

37

C37••••••••••••••••••.•••••
V

V

036C



714

•732

740

742

747

752

762

768

778

•
793

801

807

813

823

826

832

•
853

ADOTEL
V

V

3n38

38A

C38A ••••••••••••
v
V

202NE1
V

V

202NE2

17A
V

V

17AT23

23

48
V

V

CAP3
V

V

BASIN3
V

V

RCAP3A
V

V

RCAP3B

17B

C17B•.•.••••.•.•
V

V

17BT22

47
V

V

BASIN4
V

V

RCAP4



859

•
872

875

882

885

891

901

906

914

•
923

933

938

946

952

22

C22A•.•.••••••••

C22 ••••.•••••••
V

V

22T23

C23•.•..•••••••••••..••••••
v
V

23T24

49
V

V

CAP2
V

V

BASIN2
V

V

RCAP2A
V

V

RCAP2

50

V

V

CAP1
V

V

BASIN1
V

V

RCAP1

18c

966

964

969

•
980

.------->
D18c

C18C ••••••••••••
V

v
18T24

24

D18c



990

1000

1010

1018

1030

C24••••••••••••••••••••••••••••••••••••

.-------> DIVBRD
BRDHAW

V

V

RT31B1
V

V

RT31B2
V

V

RT31B3

31B

1042
1040

1045

.------->
D31B

C31 .•••••••••••

D31B

1055

•1060

1072

.------->
D31W

V

V

31T381
V

V

31T382

D31W

1080

1091

1101

30a
V

V

30at31

31A

1111

1114

1122

•
1129

C31A •••.••.•••••

38B

C38B ••••••••••••
V

V

202NW1
V

V

202NW2



1137

•
C38C ••••••••••••••••••••••••

v
v

38T39

1148
1146

1149

.<-------
R31W

v
V

31WT32

031W

1155

1165

1168

1174

1186
1184

•
1192

1201
1195

•

32

C32 •.••••••••••
V
V

32T39

39

.------->
039

C39A.•••••••••.•

C39B •.••••••••••

.-------> BASIN
sass

039



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
+ 42T51 962. 13.17 206. 56. 19. 1.75

HYDROGRAPH AT
+ 51 1277. 12.25 159. 46. 15. 1.24

2 COMBINED AT
+ C51 1420. 12.33 359. 100. 34. 2.99

ROUTED TO
+ 51T53 1129. 13.08 359. 100. 34. 2.99

HYDROGRAPH AT
+ 44A 1297. 12.50 277. 89. 30. 1.59

DIVERSION TO
+ D44A 951. 12.50 213. 69. 23. 1.59

+- HYDROGRAPH AT
DIV44A 347. 12.50 64. 20. 7. 1.59

HYDROGRAPH AT
+ 43 1365. 12.33 184. 53. 18. 1.42

2 COMBINED AT
+ C43 1646. 12.33 244. 72. 24. 3.01

ROUTED TO
+ 43T53 1104. 13.42 244. 72. 24. 3.01

HYDROGRAPH AT
+ 53 831. 12.42 108. 31. 11. .78

3 COMBINED AT
+ C53 2157. 13.33 ·684. 196. 66. 6.78

HYDROGRAPH AT
+ 54 512. 12.42 66. 19. 6. .49

2 COMBINED AT
+ C54 2173. 13.33 743. 213. 71. 7.27

DIVERSION TO+. SOUTH 862. 13.33 235. 59. 20. 7.27

HYDROGRAPH AT
+ DCAP12 1312. 13.33 508. 154. 52. 7.27

ROUTED TO



+ CAP12 1166. 13.67 508. 154. 52. 7.27

HYDROGRAPH AT+. DR44A 951. 12.50 213. 69. 23. 1.59

ROUTED TO
+ 44ATB 769. 13.58 213. 69. 23. 1.59

HYDROGRAPH AT
+ 44B 1430. 12.25 179. 54. 18. 1.06

2 COMBINED AT
+ C44B 1606. 12.25 393. 123. 41. 1.06

ROUTED TO
+ CAP10+ 1490. 12.33 393. 123. 41. 1.06

ROUTED TO
+ RCAP11 1490. 12.42 393. 123. 41. 1.06

2 COMBINED AT
+ C12 2146. 12.50 874. 269. 90. 8.33

ROUTED TO .
+ ADOT-'" 439. 15.17 414. 263. 90. 8.33

ROUTED TO
+ RADOT'" 438. 15.25 414. 263. 90. 8.33

+- HYDROGRAPH AT
368 581. 12.08 49. 14. 5. .32

2 COMBINED AT
+ C36B 745. 12.08 421. 275. 94. 8.65

HYDROGRAPH AT
+ 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+. ADOT-E 267. 14.25 200. 73. 25. .28

2 COMBINED AT
+ CFAKE 771. 12.08 594. 339. 116. 8.93

HYDROGRAPH AT



+ 52 572. 12.25 61. 17. 6. .43

HYDROGRAPH AT+. 56 862. 12.17 88. 25. 8. .55

2 COMBINED AT
+ C56 1400. 12.25 149. 42. 14. .98

ROUTED TO
+ 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
+ D46 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

HYDROGRAPH AT
+ D45A 13. 13.17 2. O. O. .62

HYDROGRAPH AT



+ 55B 955. 13.17 263. 82. 27. 1.86

DIVERSION TO+. D55B 955. 13.17 168. 46. 15. 1.86

HYDROGRAPH AT
+ D55B 740. 13.42 124. 36. 12. 1.86

2 COMBINED AT
+ C55B 743. 13.42 124. 36. 12. 2.48

ROUTED TO
+ CAP7 517. 13.75 124. 36. 12. 2.48

HYDROGRAPH AT
+ RD45A 243. 13.17 33. 9. 3. .62

ROUTED TO
+ 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

+e 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
+ D298 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

ROUTED TO
+ TRANS 749. 13.83 307. 93. 31. 3.76

HYDROGRAPH AT



+ 29C 253. 12.42 38. 12. 4. .23

DIVERSION TO+. D29 253. 12.42 32. 9. 3. .23

!

HYDROGRAPH AT
+ D29C 94. 12.83 10. 3. 1. .23

2 COMBINED AT
+ C29C2 765. 13.08 315. 95. 32. 3.99

ROUTED TO
+ 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
+ D55 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
+ D290 415. 12.42 46. 14. 5. .65

HYDROGRAPH AT
+ D29D 573. 12.67 82. 23. 8. .65

DIVERSION TO
+ D290E 378. 12.67 54. 15. 5. .65

HYDROGRAPH AT
+ D2902 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+. G29DE 378. 12.67 54. 15. 5. .65

ROUTED TO
+ 29T36 357. 12.75 54. 15. 5. .65

HYDROGRAPH AT



+ 36C 929. 12.08 105. 36. 12. .44

DIVERSION TO

+ei
D36C 848. 12.00 66. 19. 6. .44

HYDROGRAPH AT
+ D36C 770. 12.17 57. 17. 6. .44

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

+e ROUTED TO
37T38 17. 27.17 17. 17. 16. 6.50

HYDROGRAPH AT
+ 38A 179. 12.67 35. 11. 4. .23

2 COMBINED AT
+ C38A 184. 12.67 47. 25. 19. 6.74

ROUTED TO
+ 202NE1 46. 13.58 37. 23. 19. 6.74

ROUTED TO
+ 202NE2 22. 19.75 22. 20. 18. 6.74

HYDROGRAPH AT
+ 17A 257. 12.17 26. 8. 3. .18

ROUTED TO
+ 17AT23 253. 12.25 26. 8. 3. .18

HYDROGRAPH AT
+ 23 394. 12.17 34. 10. 3. .28

HYDROGRAPH AT+. 48 786. 12.33 83. 23. 8. .77

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

ROUTED TO
+ 178T22 324. 12.25 103. 33. 11. .99

HYDROGRAPH AT
+ 47 1121. 12.58 165. 45. 15. 1.67

ROUTED TO
+ BASIN4 871. 12.75 136. 45. 15. 1.67

ROUTED TO
+ RCAP4 642. 13.50 136. 45. 15. 1.67

HYDROGRAPH AT
+ 22 549. 12.17 56. 17. 6. .41

• 2 COMBINED AT
+ C22A 650. 13.50 183. 61. 21. 2.08

2 COMBINED AT
+ C22 840. 12.25 281. 93. 31. 3.07

ROUTED TO
+ 22T23 711. 13.75 279. 92. 31. 3.07

3 COMBINED AT
+ C23 979. 12.25 331. 110. 37. 3.53

ROUTED TO
+ 23T24 974. 12.33 331. 110. 37. 3.53

HYDROGRAPH AT
+ 49 792. 12.33 89. 25. 8. .79

ROUTED TO
+ CAP2 760. 12.42 89. 25. 8. .79

ROUTED TO
+ BASIN2 280. 12.75 59. 25. 8. .79

ROUTED TO+. RCAP2A 279. 12.75 59. 25. 8. .79

ROUTED TO
+ RCAP2 258. 13.08 59. 25. 8. .79

HYDROGRAPH AT



+ 50 371. 12.17 26. 7. 2. .28

ROUTED TO

+.i
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 494. 12.50 85. 27. 9. .50

DIVERSION TO
+ D18c 370. 12.25 34. 10. 3. .50

HYDROGRAPH AT
+ D18c 494. 12.50 62. 17. 6. .50

2 COMBINED AT
+ C18C 517. 12.50 87. 28. 13. .78

ROUTED TO
+ 18T24 476. 12.58 86. 28. 13. .78

HYDROGRAPH AT
+ 24 359. 12.25 45. 14. 5. .29

• 4 COMBINED AT
+ C24 1412. 12.42 498. 173. 61. 5.39

DIVERSION TO
+ DIVBRD O. •00 o. o. O. 5.39

HYDROGRAPH AT
+ BRDHAW 1412. 12.42 498. 173. 61. 5.39

ROUTED TO
+ RT31B1 1412. 12.50 498. 173. , 61. 5.39

ROUTED TO
+ RT31B2 1403. 12.50 497. 173. 61. 5.39

ROUTED TO
+ RT31B3 1391. 12.50 497. 172. 61. 5.39

HYDROGRAPH AT
+ 31B 523. 12.33 76. 24. 8. .47

DIVERSION TO
+ D31B 474. 12.25 41. 12. 4. .47

HYDROGRAPH AT+. D31B 514. 12,42 43. 12. 4. .47

2 COMBINED AT
+ C31 1790. 12.42 532. 183. 65. 5.86

DIVERSION TO



+ 03111 1058. 12.42 384. 146. 52. 5.86

HYDROGRAPH AT+. 03111 732. 12.42 148. 37. 12. 5.86

ROUTED TO
+ 311381 752. 12.50 148. 37. 12. 5.86

ROUTED TO
+ 311382 752. 12.50 148. 37. 12. 5.86

HYDROGRAPH AT
+ 30a 270. 12.50 42. 13. 4. .30

ROUTED TO
+ 30at31 244. 12.67 42. 13. 4. .30

HYDROGRAPH AT
+ 31A 649. 12.25 66. 19. 6. .53

2 COMBINED AT
+ C31A 698. 12.25 108. 32. 11. .83

HYDROGRAPH AT
+ 38B 179. 12.67 35. 11. 4. .23

2 COMBINED AT
+ C38B 795. 12.25 142. 43. 14. 1.06

• ROUTED TO
+ 202NIJ1 540. 12.58 139. 37. 12. 1.06

ROUTED TO
+ 202NIJ2 416. 13.17 134. 37. 12. 1.06

3 COMBINED AT
+ C38C 765. 12.58 267. 86. 40. 13.66

ROUTED TO
+ 38T39 757. 12.58 267. 85. 40. 13.66

HYDROGRAPH AT
+ R31W 1058. 12.42 384. 146. 52. 5.86

ROUTED TO
+ 31WT32 889. 12.67 380. 145. 52. 5.86

HYDROGRAPH AT
+ 32 417. 12.33 54. 16. 5. .38

2 COMBINED AT
+ C32 1152. 12.58 447. 167. 60. .38

ROUTED TO+. 32T39 1140. 12.67 447. 167. 60. .38

HYDROGRAPH AT
+ 39 402. 12.42 62. 20. 7. .36

DIVERSION TO



•,

•



1*****************************************
* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

• JUN 1W8 *
VERSION 4.1 *

~ *
* RUN DATE 01APR03 TIME 12:11:46 *
* *

***************************************
* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *

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

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

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? 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

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

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

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

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

Revised by DMJM+HARRIS - July 2002

MODEL NAME: NE200240.DAT Revised by PARSONS BRINCKERHOFF - January 2003

1. The storage volumes for detention basins NE-1, NE-2, NW-1 and NW-2 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.

This model includes the following revisions to DMJM+HARRIS model
NE200235.DAT dated July 2002.

MODEL NAME: Ne200235.DAT

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

******************************************************************************
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•



1. In order to reflect the proposed 202 Freeway Loop, basin areas for 18C,
23, 24, 31A and 31B were revised. Drainage basins 180, 20ZA, 202B, and
2020 were added. Basin 38 was split into 38A and 38B due to the 202 Loop

•

•

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

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
ID
ID
ID
ID
ID
10
ID
ID
ID
ID
ID
ID

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.

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

HEC-1 INPUT PAGE 2

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

METHODOLOGY

FILENAME: MESANE.DAT

100-YEAR 24-HOUR FREQUENCY

SOUTHEAST MESA AREA DRAINAGE MASTER PLAN
AREA NORTH OF SUPERSTITION FREEWAY

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

REVISED BY VALERIE SWICK, OCTOBER-NOVEMBER 1996
TO INCORPORATE THE SUPERSITION STRUCTURES AND COMBINE MODELS

THIS MODEL REPRESENTS THE EXISTING CONDITION OF THE WATERSHED •
TOTAL DRAINAGE AREA IS APPROXIMATELY 17 SQ. MI.

ID
ID
ID
ID
ID
10 ******************************************************************************

ID
ID
10
10
10
ID
ID
10
10
ID
10
ID
ID
10
10
10
10
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57
58
59
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61
62
~

64
65

66

67
68
~

ro
71
n
~

~

~

U
IT
rn

•



79 ID THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED SEP1990 VER 4.0
80 ID SCS TYPE II RAINFALL DISTRIBUTION
81 ID S-GRAPH HYDROGRAPH

e: 82 10 GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
83 10 NORMAL DEPTH STORAGE CHANNEL ROUTING
84 10 APPROXIMATE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN
85 10 EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS
86 10 DATED 1994
87 10 THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS
88 10

89 10 INITIAL STUDY PERFORMED BY LISA C. YOUNG
90 10 REVIEWED BY VALERIE A. SWICK
91 10 HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL
92 ID DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995.
93 10

94 10 ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2 FT/SEC FOR WASH/NATURAL
95 10 CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10FT/SEC FOR CONCRETE CHANNEL
96 10
97 10

98 10 LAST UPDATED ON 3/13/98
99 10

100 10 UPDATE WAS BASED UPON NEW MAG LAND USE DEFINITIONS FOR SINGLE FAMILY HOUSING
101 ID

102 10 DDM MCUHP2 MESA AREA DRAINAGE MASTER PLAN
*DIAGRAM

103 IT 5 1APR97 0000 1000
104 10 5
105 IN 15
106 JD 3.600 .01• 107 PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026
108 PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060
109 PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105

1 HEC-1 INPUT PAGE 3

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

110 PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172
111 PC .181 .191 .203 .218 .236 .257 .283 .387 .663 .707
112 PC .735 .758 .776 .791 .804 .815 .825 .834 .842 .849
113 PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908
114 PC .913 .918 .922 .926 .930 .934 .938 .942 .946 .950
115 PC .953 .956 .959 .962 .965 .968 .971 .974 .977 .980
116 PC .983 .986 .989 .992 .995 .998 1.000
117 JD 3.58 1.0
118 JD 3.49 5.0
119 JD 3.38 10.0
120 JD 3.24 30.0
121 JD 3.10 60.0
122 JD 3.05 90.0
123 JD 3.00 120.0
124 JD 2.97 150.0

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

• 125 KK 42
126 KM BASIN 42
127 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
128 KM L= 3.1 Lea= 1.5 S= 60.9 Kn= .043 LAG= 51.6
129 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
130 BA 1.75



131 LG .32 .29 5.00 .31 10.00
132 UI 114. 114. 248. 441. 618. m. 923. 1018. 1086. 1092.
133 UI 1041. 954. 806. 673. 573. 485. 415. 340. 290. 242.

• 134 UI 212. 175. 147. 121. 109. 78. 78. 78. 38~ 28.
135 UI 28. 28. 28. 28. 28. 28. 28. o. o. o.,
136 UI o. o. o. o. o. o. o. o. o. o.

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

137 KK 42T51
138 RS 10 FLOW -1
139 RC 0.08 0.055 0.08 7000 0.011
140 RX 0 600 700 710 720 730 830 1630
141 RY 10 5 3 0 0 3 5 10

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

142 KK 51
143 KM BASIN 51
144 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
145 KM L= 1.5 Lea= .8 S= 54.4 Kn= .039 LAG= 27.3
146 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
147 BA 1.24
148 LG .29 .30 4.60 .37 18.00
149 UI 153. 416. 885. 1248. 1446. 1410. 1128. 817. 598. 428.
150 UI 311. 232. 163. 110. 99. 37. 37. 37. 37. 37.
151 UI o. o. o. o. O. O. o. o. o. o.
152 UI o. o. O. O. O. o. o. o. o. O.

*1. * DDM ***** Preserved *****
HEC-1 INPUT PAGE 4

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

153 KK C51
154 KM COMBINE FLOWS FROM 42 AND 51
155 HC 2

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

156 KK 51T53
157 KM ROUTE 51 TO 53
158 RS 9 FLOW -1
159 RC 0.08 0.055 0.08 8000 0.01
160 RX 0 100 200 210 220 230 330 430
161 RY 7 6 5 0 0 5 6 7

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

162 KK 44A
163 KM BASIN 44A
164 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
165 KM L= 2.8 Lea= 1.4 S= 54.5 Kn= .039 LAG= 43.6• 166 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
167 BA 1.59
168 LG .20 .25 4.50 .45 45.00
169 UI 123. 123. 390. 597. 813. 994. 1114. 1180. 1153. 1063.
170 UI 881. 716. 588. 484. 397. 320. 259. 219. 189. 131.
171 UI 126. 84. 84. 75. 30. 30. 30. 30. 30. 30.



172 UI 30. 30. o. o. o. o. o. o. o. o.
173 UI o. o. o. o. o. o. o. O. o. o.

*

• * DDM ***** Preserved *****

174 KK oIV44A
175 KM DIVERT 80% OF THE LOW FLOWS WEST AND SOUTH TO 44B, 70% OF HIGH FLOWS
176 DT D44A
177 01 0 500 1000 3000
178 DQ 0 400 750 2100

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

179 KK 43
180 KM BASIN 43
181 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
182 KM L= 1.9 Lea= .9 S= 58.2 Kn= .036 LAG= 29.8
183 KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
184 BA 1.42
185 LG .29 .30 4.70 .35 18.00
186 UI 161. 376. 827. 1212. 1470. 1531. 1375. 1047. 783. 584.
187 UI 434. 324. 251. 171. 127. 110. 59. 39. 39. 39.
188 UI 39. o. o. o. o. o. o. O. o. o.
189 UI o. O. o. o. o. o. o. O. o. O.

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

HEC-1 INPUT PAGE 5
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• 190 KK C43
191 KM COMBINE 43 WITH DIVERTED FLOWS FROM 45A
192 HC 2

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

193 KK 43T53
194 RS 12 FLOW -1
195 RC 0.08 0.055 0.08 11250 0.009
196 RX 0 200 300 310 315 325 335 535
197 RY 6 3 2 0 0 2 3 6

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

198 KK 53
199 KM BASIN 53
200 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
201 KM L= 1.9 Lea= .9 S= 63.5 Kn= .039 LAG= 31.8
202 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
203 BA .78
204 LG .29 .30 5.20 .28 20.00
205 UI 83. 189. 377. 486. 616. 903. 943. 707. 555. 428.
206 UI 291. 149. 123. 83. 38. 25. 25. 25. o. o.
207 UI o. o. o. o. o. o. o. o. o. o.• *

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

208 KK C53
209 KM COMBINE 53, 43 AND 51
210 HC 3



*
* DOH ***** Updated *****.: 211 KK 54

212 KM BASIN 54
213 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
214 KM L= 1.5 Lea= .8 S= 42.8 Kn= .044 LAG= 32.8
215 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
216 BA .49
217 LG .30 .29 5.40 .26 17.00
218 UI 50. 107. 221. 287. 359. 502. 603. 449. 358. 278.
219 UI 206. 110. 84. 55. 39. 15. 15. 15. 15. o.
220 UI o. o. o. o. o. o. o. o. o. o.
221 UI o. o. o. o. o. o. o. o. o. o.

*
* OOM ***** Preserved *****

222 KK C54
223 KM COMBINE 53 AND 54
224 HC 2

*
* OOM ***** Preserved *****

HEC-l INPUT PAGE 6
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2500
1025

1000
275

450
o

KK OCAP12
KM FLOWS 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
OT SOUTH
01 0
OQ 0

225
226
227
228
229
230

•
*
* OOM ***** Preserved *****

231
232
233
234·
235

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
*
* OOM ***** Preserved *****

236
237
238

KK OR44A
KM RETRIEVE DIVERTED FLOWS FROM 44A
DR D44A

*
* OOM ***** Preserved *****

239 KK 44ATB
240 KM ROUTE 44A T044B, STREET AND SHEET FLOW THROUGH NEIGHBORHOODS
241 KH NO CURB AND GUTTER
242 RS 15 FLOW -1• 243 RC 0.055 0.045 0.055 9000 0.008
244 RX 0 500 1010 1012.5 1022.5 1027.5 1532.5 2037.5
245 RY 6 5.5 3 0 0 3 5.5 6

*
* OOM ***** Updated *****



246 KK 44B
247 KM BASIN 44B
248 KM THE FOLLOYING PARAMETERS WERE PROVIDED FOR THIS BASIN

• 249 KM L= 1.1 Lea= .9 S= 64.8 Kn= .041 LAG= 26.2
250 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
251 BA 1.06
252 LG .26 .24 6.60 .17 30.00
253 UI 136. 426. 715. 947. 1453. 1456. 1057. 775. 520. 251.
254 UI 180. 109. 42. 42. 42. O. o. O. o. o.
255 UI O. O. o. O. o. o. O. o. O. o.

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

256 KK C44B
257 KM COMBINE 44A WITH 44B
258 HC 2

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

HEC-1 INPUT PAGE 7
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*

66.53
1570
2754

11.626
1568
1684

KK CAP10+
KM COMBINED CAP 10 AND ", 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

259
260
261
262
263
264
265• * DDM ***** Preserved *****

266
267
268

KK RCAP11
KM ROUTE FLOWS FROM CAP OVERCHUTE #10 AND 11 TO ADOT WEST BASIN
RK 2400 0.0003 0.013 TRAP 20 3

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

269
270
271

KK C12
KM COMBINE ROUTED FLOWS FROM CAP #10 AND 11 WITH CAP #12
HC 2

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

272 KK ADOT-W
273 KM WEST ADOT DETENTION BASIN 4189, WEST OF CAP AND NORTH OF SUPERSITION FREEWAY
274 KM FROM EASTERN MARICOPA COUNTY AREA DRAINAGE MASTER STUDY, FCD OF MARICOPA
275 KM COUNTY
276 KM AND SUPERSTITION FREEWAY COMPREHENSIVE OFFSITE DRAINAGE PLAN,
277 KM A-N WEST, INC., FEBRUARY, 1987.
278 RS 1 ELEV 36
279 SV 0 12.35 63.5 210.3 367.5 535.1 667.85 713.55
280 SE 36 38 40 44 48 52 55 56• 281 SL 36.0 28.27 .6 .5
282 SS 55 200 2.6 1.5

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

283 KK RADOTW



284
285
286
287
288

KM ROUTE FLOWS IN CONCRETE CHANNEL TO CULVERTS UNDER SUPERSTITION FREEWAY
RS 1.75 FLOW -1
RC .035 0.012 .035 4500 .0033
RX 0 500 1000 1012 1020 1032 1532 2032
RY 13 12.5 12 0 0 12 12.5 13

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

289 KK 36B
290 KM BASIN 36B
291 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN.
292 KM L= 1.0 Lea= .5 S= 45.0 Kn= .028 LAG= 15.0
293 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
294 BA .32
295 LG .30 .29 7.30 .11 16.00
296 UI 125. 3B7. 715. 627. 361. 139. 58. 22. o. O.
297 UI O. O. O. O. O. O. O. O. O. O.

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

HEC-1 INPUT PAGE 8

LINE

298
299
300
301

• 302
303
304

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

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

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

305
306
307
308
309
310
311
312
313

314
315
316

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 *****

O.
o.

O.
o.

.4'

317
318
319
320
321

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 5.746



322 SE 1564 1567 1568 1570
323 SQ 0 180 500 1143

*

e, * DDM ***** Updated *****

324 KK 36A
325 KM BASIN 36A
326 KM THE FOLLOYING PARAMETERS WERE PROVIDED FOR THIS BASIN
327 KM L= .3 Lea= .2 S= 44.1 Kn= .028 LAG= 6.6
328 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
329 BA .10
330 LG .27 .34 6.00 .21 28.00
331 UI 201. 435. 101. o. O. o. o. o. o. O.
332 UI O. O. O. O. O. o. O. O. O. O.

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

HEC-1 INPUT PAGE 9

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

333
334
335

KK C36A
KM COMBINE FLOYS FROM CAP OVERCHUTES INTO ADOT EAST DETENTION BASIN
HC 2

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

336
337
338
339
340
341
342
343
344
345
346
347

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
SE 49.5 60 61
SL 49.5 28.27 .6 .5
SS 60 200 2.6 1.5
ZW A=ADOT EAST BASIN B=AT SUPERSTITION C=FLOW E=5MIN F=100YR

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

348
349
350
351

KK CFAKE
KM THIS IS JUST A FAKE CONCENTRATION POINT TO ELIMINATE THE ERROR THAT SAYS TO
KM "COMBINE HYDROGRAPHS MORE OFTEN".
HC 2

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

***** Updated *****

98.
O.
O.

176.
O.
O.

25.3

304.
O.
O.

419.
O.
o.

573.
o.
O.

12.00
657.

18.
o.

.15
418.
18.
O.

6.60
311.

18.
O.

.31
191.
30.
o.

52
BASIN 52

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.6 Lea= .7 S= 54.9 Kn= .035 LAG=
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.43

.31
58.
63.
o.

KK
KM

KM
KM

KM

BA
LG
UI
UI
UI
* DDH

352
353
354
355
356
357
358
359
360
361

e



•
362
363
364
365
366

367
368
369
370
371

KK 56
KM BASIN 56
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .9 Lea= .5 S= 57.9 Kn= .040 LAG= 20.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .55
LG .31 .24 7.30 .13 20.00
UI 106. 393. 593. 982. 870. 588. 362. 157.
UI 28. 28. o. o. o. O. o. O.
UI o. O. O. O. O. o. o. o.
*
* DDM ***** Preserved *****

HEC-1 INPUT

97.
o.
o.

30.
O.
O.
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372

373

374
375

376

KK
KM
KM
KM
HC

*

C56
COMBINE 52 AND 56 BEHIND THE STOCK POND
ASSUMING STOCK POND IS EFFECTIVE, DIVERTS FLOWS SOUTH ACROSS SUPERSTITION
STORAGE ROUTING WAS NOT PERFORMED, CHANNEL/PIPE CROSSING

2

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

377

378
379

380

381

KK 56T58
RS 3
RC 0.08
RX 0

RY 6

*

FLOW
0.055

200
4

-1

0.08
300

3

2500
310

o

0.004
320

o
330

3
430

4

530
6

382
383
384
385
386
387
388

389
390
391

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

KK 58
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 *****

76.
o.
O.

54.
O.
O.

•

392
393
394
395
396
397
398
399

400
401
402

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

*

KK 46B
KM BASIN 46B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN



403 KM L= 1.4 Lea= .7 S= 42.9 Kn= .073 LAG= 51.1
404 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
405 BA .36

e; 406 LG .21 .24 4.00 .56 51.00
407 UI 24. 24. 59. 95. 118. 135. 156. 182. 232. 298.
408 UI 262. 217. 189. 161. 138. 117. 94. 61. 42. 39.
409 UI 31. 24. 21. 7. 7. 7. 7. 7. 7. 7.
410 UI o. o. o. o. o. o. o. o. o. O.
411 UI o. o. o. o. o. o. o. o. o. o.

*
HEC-l INPUT PAGE 11

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

412 KK D46B
413 KM RETAIN 100 YEAR 2 HOUR, (16% FOR FUTURE DEVELOPMENT)
414 DT 046 5
415 01 0 10000
416 DQ 0 10000

*

417 KK CAP6
418 RS 1 . FLOW -1
419 SV 0 0.236 1.627 8.021
420 SE 1556.2 1558 1560 1562
421 SQ 0 52 180 350

*

e) 422 KK RCAP6B
423 KM CHANNEL PARAMETERS TAKEN FROM PLANS BY AMERICAN ENGINEERING
424 KM FOR THE SUPERSTITION SKYLINE HIGH SCHOOL
425 KM FLOW IS ROUTED ALONG THE TRANSMISSION LINE CORRIDOR
426 KM ROUTE CONCENTRATION POINT CAP#6 TO SUBBASIN 29A (CRISMON CHANNEL)
427 RS 2 FLOW -1
428 RC .013 .013 .013 2300 .002
429 RX 0 39 40 45.5 53.5 59 60 99
430 RY 6.5 5.5 5.5 0 0 6.5 6.5 6.5

*

431 KK 29A
432 KM BASIN 29A
433 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
434 KM L= .9 Lea= .4 S= 41.2 Kn= .107 LAG= 49.5
435 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
436 BA .18
437 LG .21 .24 4.00 .58 29.00
438 UI 12. 12. 33. 51. 63. 72. 84. 99. 131. 157.
439 UI 127. 107. 93. 78. 66. 56. 40. 24. 21. 19.
440 UI 12. 12. 5. 4. 4. 4. 4. 4. 4. o.
441 UI o. o. o. O. o. o. o. o. o. o.
442 UI o. o. o. o. o. o. o. o. O. o.

*

e 443 KK D29A
444 KM RETAIN 100 YEAR 2 HOUR, (73% FOR FUTURE DEVELOPMENT)
445 DT D29A 9
446 01 0 10000
447 DQ 0 10000

*



448 KK C29A
449 HC 2

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

1 HEC-1 INPUT PAGE 12

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

450 KK 45A
451 KM BASIN 45A
452 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
453 KM L= 2.0 Lea= 1.0 S= 70.4 Kn= .079 LAG= 66.1
454 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
455 BA .62
456 LG .21 .25 4.00 .60 19.00
457 UI 31. 31. 31. 101. 126. 150. 171. 187. 210. 238.
458 UI 273. 346. 409. 353. 303. 269. 243. 213. 190. 166.
459 UI 149. 120. 89. 56. 54. 52. 42. 31. 31. 22.
460 UI 10. 10. 10. 10. 10. 10. 10. 10. 10. O.
461 UI O. O. O. o. O. O. O. O. O. O.
462 UI O. O. O. o. o. o. o. o. o. O.

*

463 KK D45A
464 KM RETAIN 100 YEAR 2 HOUR, (66% FOR FUTURE DEVELOPMENT)
465 DT D29A 24

• 466 DI 0 10000
467 DQ 0 10000

*

468 KK 045A
469 KM OIVERT 75% OF THE FLOW SOUTH, THE REMAINDER ALONG UNIVERSITY TO NEXT SUBBASIN
470 KM CHANNEL ALONG UNIVERSITY, SOME SHEET FLOW IS DIVERTED
471 DT 45ATB
472 01 0 5000
473 DQ 0 4750

*

474 KK 55B
475 KM BASIN 55B
476 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
477 KM L= 3.5 Lea= 1.8 S= 48.6 Kn= .058 LAG= 79.5
478 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
479 BA 1.86
480 LG .23 .25 4.10 .57 31.00
481 UI 79. 79. 79. 141. 269. 319. 374. 413. 451. 490.
482 UI 542. 600. 670. 821. 973. 999. 852. 753. 682. 628.
483 UI 569. 510. 465. 413. 376. 325. 252. 192. 139. 136.
484 UI 129. 124. 79. 79. 79. 54. 24. 24. 24. 24.
485 UI 24. 24. 24. 24. 24. 24. 24. O. O. O.
486 UI O. O. O. O. O. O. O. O. O. O.

*

•• 487 KK 055B
488 KM RETAIN 100 YEAR 2 HOUR, (73% FUTURE DEVELOPMENT)
489 OT D55B 92
490 01 0 10000
491 OQ 0 10000



*
HEC-1 INPUT PAGE 13.: LINE 10 ••••••• 1•.•.••• 2.••••••3.•••.••4••••••.5•••.•••6••.•••• 7••.••••8•••••••9•••••• 10

492 KK C55B
493 KM COMBINE 55B WITH DIVERTED FLOWS FROM 45A
494 HC 2

*

495 KK CAP7
496 KM .ROUTE THROUGH CAP#7
497 RS 1 FLOW -1
498 SV 0 0.167 0.309 0.539 24.52 85.75
499 SE 1560.5 1563 1564.27 1566 1568 1570
500 SQ 0 0 225 460 756 1017

*
* FOLLOWING ROUTING CHANGED TO REFLECT FUTURE LAND USE CHANGES FOR

* PARKWOOO RANCH

501 KK RD45A
502 KM RETURN DIVERTED FLOWS FROM 45A
503 DR 45ATB

*

504 KK 45ATB
505 KM ROUTE REMAINDER OF FLOWS TO 45B
506 KM STREET FLOW AND SHEET FLOW, NO DEFINED CHANNEL• 507 RS 17 FLOW -1
508 RC 0.055 0.035 0.055 10000 0.001
509 RX 0 500 1010 1012.5 1022.5 1027.5 1532.5 2037.5
510 RY 6 5.5 5 0 0 5 5.5 6

*

511 KK 45B
512 KM BASIN 45B
513 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
514 KM L= 1.9 Lea= .9 S= 45.0 Kn= .052 LAG= 45.2
515 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
516 BA .66
517 LG .22 .25 6.00 .22 50.00
518 UI 49. 49. 159. 219. 266. 309. 368. 482. 614. 516.
519 UI 425. 363. 302. 252. 202. 124. 86. 80. 53. 49.
520 UI 22. 15. 15. 15. 15. 15. O. O. O. O.
521 UI O. O. o. o. o. o. o. o. o. o.

*

522 KK D45B
523 KM RETAIN 100 YEAR 2 HOUR, (42% FOR FUTURE DEVELOPMENT)
524 DT D45B 24
525 01 0 10000
526 OQ 0 10000

*
1•• HEC-1 INPUT PAGE 14

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

527 KK C45B



528 KM COMBINE FLOWS FROM 45A AND 45B
529 HC 2

*

.' 530 KK CAP8
531 KM ROUTE THROUGH CAP OVERCHUTE #8
532 RS 1 FLOW -1
533 SV 0 1.449 9.494 43.04
534 SE 1562.1 1564 1566 1568
535 SQ 0 120 436 935

*

536 KK C7+8
537 KM COMBINE FLOW FROM OVERCHUTES #7 &#8
538 KM ROUTE FLOW FROM HERE THROUGH PARKWOOD RANCH
539 HC 2

*

540 KK RCAP78
541 KM ROUTE CAP OVERCHUTE #7 &#8 TO SUBBASIN 29B, A ROUTING OF ABOUT 4000 FT
542 KM CHANNEL DIMENSIONS FROM PARKWOOD RANCH
543 KM (ADMP CHANNEL 10 CN4)
544 RS 3 FLOW -1
545 RC .035 .035 .035 4000 .0033
546 RX 0 12 27 45 125 143 158 170
547 RY 6.5 4.5 3 0 0 3 4.5 6.5

*

548 KK 29B

• 549 KM BASIN 29B
550 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
551 KM l= .8 Lea= .5 S= 52.6 Kn= .092 LAG= 42.2
552 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
553 BA .08
554 LG .18 .25 4.00 .66 17.00
555 UI 6. 7. 23. 31. 36. 43. 53. 74. 75. 59.
556 UI 50. 41. 34. 27. 16. 11. 10. 6. 6. 2.
557 UI 2. 2. 2. 2. 2. o. o. o. o. o.
558 UI o. o. o. o. o. o. o. o. o. o.

*

559 KK D29B
560 KM RETAIN 100 YEAR 2 HOUR, (98% FOR FUTURE DEVELOPMENT)
561 DT D29B 5
562 01 0 10000
563 DQ 0 10000

*
1 HEC-1 INPUT PAGE 15

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

564 KK C29B1
565 KM COMBINE FLOWS FROM CAP #7 OVERCHUTE AND SUBBASIN 29B
566 HC 2• *

567 KK C29B2
568 KM COMBINE ROUTED FLOW FROM 29A WITH SUBBASIN 29B
569 HC 2



*

570 KK TRANS
571 KM ROUTE FLOW ALONG THE TRANSMISSION CORRIDOR• 572 KM ADJACENT TO SCHOOL SITE AND PARKWOOD RANCH
573 KM (ADMP CHANNEL 10 CN3)
574 RS 1 FLOW -1
575 RC .013 .013 .013 2600 .0015
576 RX 0 39 40 51 78 89 90 129
577 RY 6.5 5.5 5.5 0 0 5.5 5.5 6.5

*

578 KK 29C
579 KM BASIN 29C
580 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
581 KM L= .9 Lea= .5 S= 58.8 Kn= .074 LAG= 34.7
582 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
583 BA .23
584 LG .24 .25 5.70 .27 32.00
585 UI 23. 43. 95. 124. 153. 199. 280. 226. 180. 143.
586 UI 113. 77. 41. 36. 23. 15. 7. 7. 7. 7.
587 UI o. o. o. o. o. o. o. o. o. o.
588 UI o. o. o. o. o. o. o. o. o. o.

*

589 KK D29C
590 KM RETAIN 100 YEAR 2 HOUR, (98% FOR FUTURE DEVELOPMENT)
591 DT 029 17
592 01 0 10000

.' 593 DQ 0 10000

*

594 KK C29C2
595 KM COMBINE ROUTED FLOWS FROM C29B2 AND C29C1
596 HC 2

*

597 KK 29CTD1
598 KM REACH PR-2, PR-3
599 KM ROUTE FLOW ALONG SOUTH OF SCHOOL AND SOUTH ALONG CRISMON TO SOUTHERN
600 KM GRASS LINED CHANNEL
601 RS 1 FLOW -1
602 RC .045 .045 .045 2500 .0025
603 RX 0 20 40 69 109 139 147 155
604 RY 6.5 5.5 4.9 0 0 4.9 5.5 6.5

*
HEC-1 INPUT PAGE 16

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

605 KK 55
606 KM BASIN 55
607 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
608 KM L= .5 Lea= .2 S= 72.3 Kn= .081 LAG= 22.2• 609 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
610 BA .14
611 LG .24 .24 4.60 .40 29.00
612 UI 21. 85. 128. 192. 243. 167. 116. 63. 35. 20.
613 UI 7. 7. 7. o. o. o. o. o. o. o.



614 UI o. o. o. o. o. o. o. o. o. o.
*

615 KK 055• 616 KM RETAIN 100 YEAR 2 HOUR, (90% FOR FUTURE DEVELOPMENT)
617 DT 055 9
618 01 0 10000
619 DQ 0 10000

*

620 KK CAP9
621 RS 1 FLOW -1
622 SV 0 2.03 10.075 43.569
623 SE 1562.1 1564 1566 1568
624 SQ 0 120 436 935

*

625 KK RCAP9
626 KM ROUTE CAP OVERCHUTE #9 TO SUBBASIN 290
627 KM UNLINED CHANNEL THROUGH PARKUOOD RANCH
628 KM DESIGN PLANS BY STANDAGE &TRUITT
629 KM CHANNEL REVISED BY HOSKIN ENG.
630 KM CHANNEL 10 FOR THAT PART OF THE CHANNEL THAT CUT ACROSS 290)
631 RS 3 FLOW -1
632 RC .035 .035 .035 4700 .0050
633 RX 0 16 30 40 50 60 74 90
634 RY 7.4 3.4 2.0 0 0 2.0 3.4 7.4

*

• 635 KK 290
636 KM BASIN 290
637 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
638 KM L= 1.2 Lea= .9 S= 40.7 Kn= .066 LAG= 47.8
639 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
640 BA .65
641 LG .21 .25 4.90 .35 43.00
642 UI 46. 46. 133. 196. 239. 275. 325. 390. 532. 552.
643 UI 439. 375. 319. 270. 225. 177. 111. 80. 75. 51.
644 UI 46. 26. 14. 14. 14. 14. 14. 14. o. O.
645 UI O. o. o. o. o. o. o. o. o. O.

*
1 HEC-1 INPUT PAGE 17

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

646 KK 0290
647 KM RETAIN 100 YEAR 2 HOUR, (53% FOR FUTURE DEVELOPMENT)
648 DT 0290 27
649 01 0 10000
650 OQ 0 10000

*

651 KK 02902
652 KM DIVERT APPROXIMATLY 2/3 OF SUBBASIN 29O'S FLOW TO THE EAST. THIS HAPPENS• 653 KM BECAUSE CHANNEL CN5 CUTS ACROSS SUBBASIN 290. ONLY THOSE FLOWS TO THE EAST OF
654 KM THE CHANNEL GET INTO THE CHANNEL
655 OT 0290E 10000
656 01 0 100 200 500 800
657 DQ 0 66 132 330 528



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

658
659
660

KK C29C3
KM COMBINE FLOWS FROM C29C2, 02902, AND RCAP9
HC 3

*
* RETENTION BASIN 5, OPTION 2

661
662
663
664
665
666

,667

KK BASINS
KM WITH 36-INCH OUTFALL
RS 1 STOR -1
SA 0 3.9 11
SE 1518 1521 1523
SL 1518 18.00 0.6
SS 1528 200 2.5

13.7
1524
0.5
1.5

14
1528

14
1531

*

CRISMON AND SOUTHERN TO

68 76
3.9 3.8

60
4

2150 0.0017
32 44
o 0

KK RBAS5
KM REACH PR-1
KM ROUTE FLOWS FORM 290 (WESTERN 1/3) TO SUBBASIN 36.
KM THE SUPERSTITION FWY. (PREVIOUSLY CALLED 29OT36)
RS 1 FLOW -1
RC 0.025 0.025 0.025
RX 0 20 25
RY 3.8 3.9 4

668
669
670
671
672
673
674
675

•
676
677

678
679

*

KK G290E
KM RECALL THE EASTERN 2/3 OF SUBBASIN 290. THIS IS RECALLED 2600 FT EAST OF
KM CRISMON RD.
DR D290E

*

1
* FOLLOWING ROUTE ADDED BY HOSKIN ENG.*

HEC-1 INPUT PAGE 18

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

90
7.4

74
3.4

60
2.0

.0050
50
o

3000
40
o

KK 29T36
KM ROUTE FLOW FROM PARKWOOD RANCH THROUGH NEW UNLINED CHANNEL
KM CROSS-SECTION MATCHES PARKWOOD RANCH CHANNEL
KM (ADMP CHANNEL 10 CN5)
RS 3 FLOW -1
RC .035 .035 .035
RX 0 16 30
RY 7.4 3.4 2.0

680
681
682
683
684
685
686
687

*

•
688
689
690
691
692
693
694
695
696

KK 36C
KM BASIN 36C
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lea= .6 S= 44.2 Kn= .020 LAG= 12.4
KM 'PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .44
LG .10 .25 4.65 .47 80.00
UI 266. 780. 1282. 724. 259. 83. 37. O.
UI O. o. o. o. o. o. O. o.
*

O.
o.

O.
o.



697 KK D36C
698 KM RETAIN 100 YEAR 2 HOUR, (87% FOR FUTURE DEVELOPMENT)
699 DT D36C 38
700 01 0 10000.; 701 DQ 0 10000

*

702 KK C36
703 KM COMBINE FLOWS IN CHANNEL ACROSS PARKWOOD RANCH (SUBBASIN 290) WITH SUBBASIN 3
704 HC 3

*
* DOH ***** Preserved *****

705 KK 36T37
706 KM ROUTE C36 TO C37 VIA ADOT CONCRETE CHANNEL
707 RS 1.76 FLOW -1
708 RC 0.035 0.013 0.035 5280 0.0033
709 RX 0 500 1000 1012 1020 1032 1532 2032
710 RY 13 12.5 12 0 0 12 12.5 13

*
* DOH ***** Updated *****

711 KK 30b
712 KM BASIN 30b
713 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
714 KM L= 1.5 Lea= .9 S= 43.3 Kn= .060 LAG= 48.3
715 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
716 BA .81
717 LG .27 .27 4.00 .52 25.00

• 718 UI 57. 57. 161. 241. 296. 339. 400. 475. 645. 703.
719 UI 558. 475. 407. 344. 288. 236. 149. 101. 94. 71.
720 UI 57. 41. 17. 17. 17. 17. 17. 17. o. O.
721 UI O. O. O. o. O. o. o. o. O. o.

*
* OOM ***** Preserved *****

1 HEC-1 INPUT PAGE 19

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

722 KK 30bT37
723 KM ROUTE FLOWS FROM S30b TO C37 VIA NATURAL CHANNEL
724 RS 4.4 FLOW -1
725 RC 0.040 0.035 0.040 2640 0.053
726 RX 0 2 3 4 7 8 28 528
727 RY 6 5 5 0 0 4 4.5 5

* ODM ***** Updated *****

728 KK 37
729 KM BASIN 37
730 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
731 KH L= 1.0 Lea= .5 S= 45.0 Kn= .028 LAG= 15.0
732 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
733 BA .47
734 LG .31 .33 4.00 .49 14.00• 735 UI 184. 569. 1051. 922. 531. 204. 85. 32. O. o.
736 UI O. O. O. O. O. O. O. O. O. O.

* ODM ***** Preserved *****

737 KK C37



•
738

739

740
741
742
743
744
745
746
747
748
749
750

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.
RS 1 ELEV 56
SV 0 617 650
SE 56 74 75
SL 56 3.14 0.6 .05
SS 74 200 2.6 1.5

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

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

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

*

KK 37T38A
KM ROUTE FLOWS FROM C37 TO C38A VIA ADOT CONCRETE CHANNEL
RS 1.76 FLOW -1

•
751
752
753

754
755
756

*
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

•

LINE

757
758
759

760
761
762
763
764
765
766
767

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

HEC-1 INPUT

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

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.

PAGE 20



* UI O. O. o. o. o. o. o. o. o.
*
* ******************************************************************************
* ***** Revisions by DMJM to document original design *****• *
* ***** Original ADOT On-line Detention Basin per URS Final Drainage Report ***
*
* 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 ****
*
* KKHDET11
* KM ONLINE DETENTION POND #11 - UPSTREAM FROM HAWES RD. (STA. 977+00 - 972+00)
* RS 1. ELEV 1427.8
* sv O. 0.11 1.87 5.88 7.10 7.96 10.09
* SE1427.8 1429.8 1431.8 1433.8 1434.4 1434.8 1435.8
* SQ O. 52.0 100.0 132.0 140.0 162.0 279.0
*
* ******************************************************************************
*
* Revise interval to read hydrograph more accurately
*

768 IN 5
*1. HEC-1 INPUT PAGE 21

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

769 KK 2020
ITO KM BASIN 2020
IT1 KM Hydrograph created from onsite Rational Calulations and SCS Distribution
IT2 KM A =15.93 acres, C =0.80, Tc =15.33 min.
m BA .0249
IT4 QI 1 1 1 1 1 1 1 1 1 1
775 QI 1 1 1 1 1 1 1 1 1 1
IT6 QI 1 1 1 1 1 1 1 1 1 1
IT7 QI 1 1 1 1 1 1 1 1 1 1
ITS QI 1 1 1 1 1 1 1 1 1 1
IT9 QI 1 1 1 1 1 1 1 1 1 1
780 QI 1 1 1 1 1 1 1 1 1 1
781 QI 1 1 1 2 2 2 2 2 2 2
782 QI 2 2 2 2 2 2 2 2 3 3
783 QI 3 3 3 3 4 4 4 6 10 15
784 QI 19 26 40 71 100 94 69 48 35 25
785 QI 17 11 8 6 5 4 4 3 3 3
786 QI 3 3 3 2 2 2 2 2 2 2
787 QI 2 2 2 2 2 2 2 2 1 1
788 QI 1 1 1 1 1 1 1 1 1 1

• 789 QI 1 1 1 1 1 1 1 1 1 1
790 QI 1 1 1 1 1 1 1 1 1 1
791 QI 1 1 1 1 1 1 1 1 1 1
792 QI 1 1 1 1 1 1 1 1 1 1
793 QI 1 1 1 1 1 1 1 1 1 1
794 QI 1 1 1 1 1 1 1 1 1 1



QI

•
795

796
797
798

*

KK

KM
HC

*

C38A

COMBINE FLOWS FROM BASIN 38A WITH ADOT DETENTION OUTLET AND FREEWAY'S 202D
3

799

800
801
802

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

*

KK 202NE1

KM On-line Detention Basin estimated for 202L/US60 Traffic Interchange DCR
KM Basin is located Northeast of the 202L/US60 Traffic Interchange - Upper Basin
RS ELEV 1436.2

*
* SV 0

*
0.2 2.3 6.4 14.9 29.2 36.7 44.4 52.3 60.4

803
804

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

*
SV 0 0.4 2.8 6.4 14.3 28.8 36.4 44.1 52.0 60.7
SE 1436.2 1437.0 1438.0 1438.73 1440.0 1442.0 1443.0 1444.0 1445.0 1446.0

805
*
SQ

*
*

***** Double 30 inch dia. RCP Outlet Pipe *****
o 0 0 0 43 69

HEC-1 INPUT

79 88 96 103

PAGE 22

LINE

806
807
808
809

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

KK 202NE2
KM On-line Detention Basin estimated for 202L/US60 Traffic Interchange DCR
KM Basin is located Northeast of the 202L/US60 Traffic Interchange - Lower Basin
RS 1 ELEV 1433.9

*
* SV 0

*
0.7 4.2 8.9 13.9 19.0 24.3 29.7 35.4 41.3

810
811

812

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

*
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
* ***** Single 24 inch dia. RCP Outlet Pipe *****
SQ 0 5.0 12.8 20.7 25.1 29.1 32.7 36.0 39.1 42.0
*
*
* DDM ***** Updated*****

•

813
814
815
816
817

818
819
820
821
822

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.

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

16•
O.
O.

10.
o.
O.



* KK17AT23
* KM ROUTE FLOWS FROM 17 TO 23 VIA DIRT CHANNEL, THEN NATURAL WASH
* RS 3 FLOW -1
* RC 0.045 0.032 0.045 2600 0.015• * RX 0 100 133 137 142 147 200 300
* RY 5 4 3.5 0 0 3.5 4 5
*
* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****
*
* DDM ***** Updated *****

823 KK 49
824 KM BASIN 49
825 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
826 KM L= 1.6 Lca= .8 S= 73.6 Kn= .040 LAG=
827 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
828 BA .79
829 LG .30 .30 4.15 .48 14.00
830 UI 94. 257. 467. 603. 836. 1129. 839.
831 UI 161. 117. 74. 29. 29. 29. o.
832 UI o. o. o. o. o. o. O.

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

HEC-1 INPUT

28.4

643.
o.
O.

482.
o.
o.

296.
O.

O.

PAGE 23

LINE

833

• 834
835
836
837

838

839
840
841
842
843
844
845

846
847
848

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

KK CAP2
RS 1 FLOW -1
SV 0 0.02 0.538 2.545 13.729
SE 1565.1 1566 1568 1570 1572
SQ 0 60 340 807 1395

*

KK BASIN2
* KO 1

KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP2
KM WITH 24-INCH OUTFALL (EH1B)
RS 1 STOR -1
SA 0 .54 1.81 4.10 5.14 6.3 6.3 6.3
SE 49 51 52 53 54 55 64 67
SL 50 3.14 .62 .5
SS 56.5 100 2.5 1.5

*

KK RCAP2A
KM ROUTE BASIN 2 OUTFLOW THROUGH 36-INCH PIPE
RK 1370 0.0088 0.012 CIRC 3

*
* OOM ***** Preserved *****

•
849

850

851

852

KK RCAP2
*
KM ROUTE CAP OVERCHUTE #2 South to Broadway Road at C17A
*
RS 10 FLOW -1
*
RC .045 .040 .045 1100 .012
*



C17A
COMBINE FLOWS FROM CAP OVERCHUTE #2 ANO S17A

2
•

853
854

855
856
857

RX
RY

*
*

KK
KM
HC

*

100
6

200
5

300
3

316
o

321
o

329
3

429
5

529
6

858
859

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

KK 180
KM BASIN 180

*
860

861

862
863

KM

*
KM

*
KM
KM

THIS IS THE FUTURE SUBBASIN CREATED BY 202L BISECTING 18C

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.2 Lca= .7 S= 66.1 Kn= .061 LAG= 37.2
L= .7 Lca= .4 S= 50.0 Kn= .071 LAG= 29.7
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

HEC-1 INPUT PAGE 24

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

•
864
865
866
867
868

BA .1367
LG .28
UI 16.
UI 33 .
UI O.

*

.29
40.
25.
o.

4.10
75.
16.
o.

.48 19.00
96. 127.
8. 5.

O. O.

188.
5.
o.

152.
5.
O.

117.
O.
o.

89.
O.
O.

64.
o.
O.

*
*
*
*
*
*

LG .22

UI 45.
UI 268.
UI 14.
UI O.

.25
75.

214.
14.
O.

4.00
180.
140.

O.
o.

.57
237.
80.

O.
O.

44.00
287.
72.
o.
O.

355.
45.

O.
O.

507.
34.

O.
O.

531.
14.
o.
o.

407.
14.
O.
O.

869
870
871

872
873
874
875
876
877
878

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

KK 48
KM BASIN 48
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.6 Lca= .8 S= 80.2 Kn= .038 LAG= 26.4
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .77

LG .31 .31 4.10 .49 12.00
UI 98. 305. 517. 682. 1035. 1076. 777. 573.
UI 136. 85. 30. 30. 30. O. O. O.
UI O. O. o. O. o. o. o. o.
*

390.
O.
o.

190.
O.
O.

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

•
879
880
881
882
883

KK CAP3
RS 1
SV 0

SE 1564.6
SQ 0

*

FLOW
0.934

1567.5
o

-1

1.222
1568
143

4.303
1570
750

13.13
1572
1530



884

885
886

887
888

889
890
891

KK BASIN3
* KO 1 2
KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP3
KM WITH 30-INCH OUTFALL BASIN AE2B (BASIN 3)
RS 1 STOR -1
SA 0 .5 1 1.8 3.4 4 6
SE 55 56 57 58 59 60 62
SL 56.25 4.91 .62 .5
SS 62 100 2.5 1.5

6

65

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

515
7

415
6

315
5

(ALONG NATURAL CHANNEL)

.020
310

o

2000
305

o

KK RCAP3A
KM ROUTE CAP OVERCHUTE #3 TO APACHE TRAIL
RS 3.3 FLOW -1
RC .055 .045 .055
RX 100 200 300
RY 7 6 5

892
893
894
895
896
897

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

HEC-1 INPUT PAGE 25

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

FROM APACHE TRAIL TO 17B

•
898
899
900
901
902
903

KK RCAP3B
KM ROUTE CAP OVERCHUTE #3

RS 1 FLOW -1
RC .045 .035 .045
RX 100 200 300
RY 3 2 1

*

2300
301

o

.01
311

o
312

1
412

2

512
3

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

904
905
906
907
908
909
910
911
912
913

KK 17B
KM BASIN 17B
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .8 Lea= .6 5= 50.0 Kn= .042 LAG= 21.2
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .22
LG .26 .28 4.00 .54 30.00
UI 37. 146. 220. 348. 372. 252. 169. n.
UI 11. 11. o. o. o. o. o. o.
UI o. O. o. o. o. o. o. o.
*

47.
o.
o.

23.
o.
o.

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

914
915
916

KK
KM
HC

C17B
COMBINE FLOWS FROM CAP OVERCHUTE #3 AND S17B

2

*

*

70
3.5

36
3.25

21
3

2700 0.0114
6 18
o 0

KK17BT22
KM ROUTE FLOWS FROM 517 TO C22 VIA LINED CHANNEL
RS 3 FLOW -1
RC 0.035 0.015 0.035
RX 0 1 3
RY 6.25 6.10 6

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

*
*

*
*

*
*•



917
918
919

•
920
921

922
923
924
925

LINE

926
927
928

929

KK C17C
KM COMBINE FLOWS FROM C17B AND BASiN 180
HC 3

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

*

KK 17CT23
KM ROUTE FLOWS FROM C17C TO C23 VIA CONCRETE CHANNEL ON EAST SIDE OF FREEWAY
*
RS 2 FLOW -1
RC 0.035 0.015 0.035 3000 0.0083
RX 0 9 17 29 41 53 68 80
RY 9 8 6 0 0 6 6.3 9
*
* DDM ***** Updated *****
* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****
* DDM ***** Inserted *****

HEC-1 INPUT

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

KK 23
KM BASIN 23
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
* KM L= 1.0 Lca= .3 S= 65.0 Kn= .038 LAG= 16.2
KM L= .6 Lca= .2 S= 58.6 Kn= .068 LAG= 19.9

*

PAGE 26

930
931
932
933
934
935

KM
BA
LG
UI
UI
UI

*
*
*
*
*
*
* DDM

PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
.1750

.28 .30 4.00 .47 20.00
35. 129. 195. 325. 274. 184. 108. 50. 28. 9.
9. o. o. O. o. o. o. o. o. o.
o. 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.

***** Updated *****

•

936
937
938
939
940
941
942
943
944
945
946

KK 47
KM BASIN 47
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.0 Lca= 1.5 S= 51.2 Kn= .037 LAG= 44.8
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA 1.67
LG .32 .32 4.00 .49 8.00
UI 126. 126. 418. 569. 691. 804. 959. 1272. 1579. 1302.
UI 1079. 920. 765. 631. 492. 300. 218. 205. 126. 126.
UI 42. 39. 39. 39. 39. 39. O. O. O. O.
UI O. O. O. O. O. O. O. O. O. O.
*
* 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



* DDM ***** Preserved *****
HEC-' INPUT PAGE 27

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

KK C22A
KM COMBINE FLOWS FROM CAP OVERCHUTES 4 &5 AND SUBBASIN 22
HC 2

***** Preserved *****

21
o.
o.

56.
O.
O.

514
6

19.5

109.
O.
O.

414
5

227.
O.
o.

415.
O.
O.

29.00
624.

o.
O.

.54
782.

o.
o.

4.00
·470.

o.
o.

.28
310.

O.
o.

22
BASIN 22

THE FOLLO~ING PARAMETERS ~ERE PROVIDED FOR THIS BASIN
L= 1.2 Lca= .3 S= 51.3 Kn= .041 LAG=
PHOENIX VALLEY S-GRAPH ~AS USED FOR THIS BASIN

.41

.27
86.
21.

o.

KK RCAP4
KM ROUTE CAP OVERCHUTE #4 AND #5 TO SUBBASIN 22
RS 10 FLOW -1
RC .05 .045 .05 6000 .005
RX 100 200 300 304 310 314
RY 6 5 4 0 0 4

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

KK
KM

KM
KM

KM
BA
LG
UI
UI
UI
* DDM

LINE

957
958
959
960
961
962

e)
963
964
965
966
967
968
969
970
971
972

973
974
975

*
* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****
*
* * DDM ***** Preserved *****
* KK C22
* KM COMBINE S17B AND S22
* HC 2
* * DDM ***** Preserved *****

e 976 KK 22AT23
977 KM ROUTE C22A TO C23 VIA CONCRETE CHANNEL
978 KM VELOCITY = 5FT/S
979 RS 2 FLOW -1

*



•
980

981
982

RC 0.045 0.022 0.042 1600 0.001
*
RX 0 102 103 106 1021 124 128 270
RY 7 6.5 6 0 0 3 5 7
*
* DDM ***** Preserved *****
*
* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****

*

1

983 KK C23
*

984 KM COMBINE FLOWS FROM C22A, C17C, AND S23 AT C23
*

985 HC 3
* * 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 *****
*

HEC-1 INPUT PAGE 28

LINE

986
987
988
989
990
991

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

KK RC23
KM ROUTE FLOWS FROM C23 TO C31a VIA CONCRETE LINED CHANNEL
RS 3 FLOW -1
RC 0.035 0.015 0.035 5700 0.0046
RX 0 9 17 29 41 53 68 80
RY 9 8 6 0 0 6 6.3 9
*
*
* **** Revised by DMJM to reflect Red Mountain Freeway Design Concepts *****
*
*
* DDM ***** Updated *****

992 KK 30a
993 KM BASIN 30a
994 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
995 KM l= 1.2 Lca= .7 S= 48.8 Kn= .060 LAG= 38.1
996 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
997 BA .30
998 lG .27 .28 3.91 .53 28.00
999 UI 27. 42. 104. 138. 166. 204. 281. 329. 251. 208.

1000 UI 167. 135. 96. 54. 45. 32. 27. 9. 8. 8.
1001 UI 8. 8. O. O. o. o. o. o. O. O.
1002 UI O. O. o. O. o. O. o. O. O. o.

*• * DDM ***** Preserved *****

1003 KK 30at31
1004 KM ROUTE SUBBASIN 30A IN VARIOUS CHANNELS UNTil IT COMBINES WITH SUBBASIN 31A
1005 KM AT THE CORNER OF 88TH ST AND SOUTHERN. IN REALITY THIS ROUTING COULD BE



1006 KM BROKEN UP INTO POSSIBLY 3 DIFFERENT ROUTINGS DUE TO CHANGES IN HOW THE
1007 KM ROUTING IS ACCOMPLISHED, IE. CEMENT CHANNEL, EARTH LINED CHANNEL AND OPEN
1008 KM WASH. THE PARAMETERS WILL TRY TO BE AN AVERAGE FOR THE ENTIRE REACH
1009 RS 4 FLOW -1.: 1010 RC .038 .030 .038 5000 .005
1011 RX 0 15 25 40 60 75 85 100
1012 RY 8 6 3 2 2 3 6 8

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

1013 KK 31A
1014 KM BASIN 31A
1015 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1016 KM L= 1.0 Lca= .5 S= 43.3 Kn= .064 LAG= 22.5
1017 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1018 BA .5127
1019 LG .29 .29 4.15 .46 18.00
1020 UI 77. 299. 454. 675. 882. 614. 430. 249. 130. 78.
1021 UI 27. 24. 24. o. o. o. o. o. o. O.
1022 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. 0" o. O. o. o. o.
*

HEC-1 INPUT PAGE 29

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

• 1023 KK 202C
1024 KM BASIN 202C
1025 KM Hydrograph created from onsite Rational Calulations and SCS Distribution
1026 KM A = 6.66 acres, C = 0.95, Tc = 13.33 min.
1027 BA .0104
1028 QI 1 1 1 1 1 1 1 1 1 1
1029 QI 1 1 1 1 1 1 1 1 1 1
1030 QI 1 1 1 2 4 5 7 9 14 26
1031 QI 34 30 20 14 10 7 5 3 2 2
1032 QI 1 1 1 1 1 1 1 1 1 1
1033 QI 1 1 1 1 1 1 1 1 1 1
1034 QI 1 1

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

1035 KK C31A
*

1036 KM COMBINE FLOWS FROM SUBBASIN 30A, SUBBASIN 31A, C23, AND SUBBASIN 202C
*

1037 HC 4
*
*
* **** Revised by DMJM to reflect Red Mountain Freeway 30% Design Concepts ****
*• 1038 KK R202S

1039 KM On-line Detention Basin estimated for 202L/US60 Traffic Interchange DCR
1040 KM Basin located on the east side of the 202L Freeway north of Southern Ave.
1041 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 ****
*

1042 RS 1 ELEV 1444.0
1043 SV 0 0.2 1.4 4.3 9.5 17.5 28.6 52.9 78.4 91.3
1044 SE 1444.0 1445.0 1446.0 1447.0 1448.0 1449.0 1450.0 1452.0 1454.0 1455.0
1045 SQ 0 46.1 92.2 163.8 245.3 333.3 425.7 604.8 803.6 826.1

*
* ***** Onsite 202L Runoff *****
*

1046 KK 20ZA
1047 KM BASIN 20ZA
1048 KM ·Hydrograph created from onsite Rational Calulations and SCS Distribution
1049 KM A =56.9 acres, C =0.76, Tc =22.9 min.
1050 BA .0889
1051 QI 0 0 1 1 2 2 2 3 3 3
1052 QI 3 3 3 3 4 4 4 4 4 4
1053 QI 4 4 5 5 5 5 6 6 6 7
1054 QI 8 9 14 20 28 38 55 90 137 163
1055 QI 155 127 96 73 54 39 27 20 15 12

1 HEC-1 INPUT PAGE 30

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

• 1056 QI 10 8 7 6 6 5 5 5 5 5
1057 QI 4 4 4 4 4 4 4 3 3 3
1058 QI 3 3 3 3 2 2 1 1

*

1059 KK R20ZA
1060 KM ROUTE FLOWS FROM Broadway Road to C202B
1061 RK 6000. 0.0016 0.013 CIRC 6.0

*

1062 KK 202B
1063 KM BASIN 202B
1064 KM Hydrograph created from onsite Rational Calulations and SCS Distribution
1065 KM A =35.73 acres, C =0.84, Tc =17.67 min.
1066 BA .0558
1067 QI 0 0 1 1 2 2 2 2 2 2
1068 QI 2 2 2 2 2 3 3 3 3 3
1069 QI 3 3 3 3 4 4 4 4 5 5
1070 QI 6 7 12 17 24 32 48 82 121 125
1071 QI 101 73 53 39 27 18 13 9 7 6
1072 QI 5 5 4 4 4 3 3 3 3 3
1073 QI 3 3 3 3 3 2 2 2 2 2
1074 QI 2 2 2 2 1 1

*

1075 KK C202B• 1076 KM COMBINE FLOWS FROM SUBBASIN 20ZA WITH SUBBASIN 202B
1077 He 2

*
*



1078 KK R202B
1079 KM ROUTE FLOWS FROM C202B TO C202C
1080 RK 3200. 0.0010 0.013 CIRC 5.0

*• *

1081 KK C202C
1082 KM COMBINE FLOWS FROM C202B WITH C31A

* KO 1
1083 HC 2

*

1084 KK RT202C
1085 KM ROUTE FLOWS ALONG SOUTHERN AVE FROM 202L TO HAWES ROAD.
1086 RS 1 FLOW -1
1087 RC .025 .015 .025 683 0.0010
1088 RX 0 4 16 28 44 56 68 72
1089 RY 7.3 6.3 6.0 0 0 6.0 6.3 7.3

*
* *** REVISED BY DMJM+HARRIS PER CITY OF MESA COMMENTS ***
*

HEC-1 INPUT PAGE 31

•
LINE

1090
1091
1092
1093

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

KK DSPILL
KM DIVERT FLOW SW TOWARD HAWES CHANNEL VIA 10x4 RCB
KM REMAINDER FLOWS SOUTH VIA SIDE CHANNEL WEIR (L=165') TO NW BASINS
DT oHAWS

*

1094
1095

* ***
01
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 DMJM to reflect Red Mountain Freeway Design Concepts *****
* DDM ***** Inserted *****
*

1096 KK
1097 KM

1098 KM
*

1099 KM
1100 KM

1101 BA
1102 LG
1103 UI
1104 UI
1105 UI

*
*
*
*• *
*
*

38B
BASIN 38B

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.1 Lca= .8 S= 37.0 Kn= .063 LAG= 50.8
L= .5 Lca= .4 S= 28.0 Kn= .063 LAG= 25.6
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.0528
.25 .29 4.25 .44 31.00
7. 23. 37. 50. 78. 71. 52. 38. 23. 12.
8. 4. 2. 2. 2. O. O. o. o. O.
o. o. o. o. o. o. O. O. O. o.

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 Design Concepts *****

*



KK C38B
KM COMBINE FLOWS FROM 031S with SUBBASIN 38B AT C38B

•
1106
1107

1108
*
HC

*
*

2

1109
1110
1111
1112

LINE

KK 202NW1
KM Off-line Oetention Basin estimated for 202L/US60 Traffic Interchange OCR
KM Upper Basin of Two in Series
RS 1 ELEV 1433.0
* * ***** Triple 48 Inch dia. RCP Outlet Pipes *****
* SV 0 0.4 3.1 11.5 12.6 17.7 23.0 28.4 33.8
* SE1433.0 1434.0 1435.0 1436.66 1437.0 1438.0 1439.0 1440.0 1441.0
* SQ 0 0 0 0 125 246 343 395 438
* **** 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

*
* *** Revised by PB to reflect final basin geomerty and 2-8'X4" RCBC outlet ****

*
HEC-1 INPUT

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

PAGE 32

1435.0 1436.5 1437.0 1438.0 1438.5 1439.00 1439.20 1439.4•
1113
1114
1115
1116
1117
1118

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

1119
1120
1121
1122

1123

KK 202NW2
KM Off-line Detention Basin for 202L/US60 Traffic Interchange 30% Oesign
KM Lower Basin of Two in Series
RS ELEV 1430.4
* * ***** Oouble 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
* **** Oouble 48 inch dia. Rep Outlet Pipe and Emergency Spillway ****
* SV 0 0.1 1.4 5.2 10.7 16.6 22.7 27.42 47.9
*S E1430.4 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

•
1124
1125
1126
1127
1128
1129

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

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

*



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

1130 KK 50
1131 KM BASIN 50• 1132 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1133 KM L= .9 Lca= .4 S= 81.4 Kn= .037 LAG= 15.8
1134 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

* BA .28
1135 BA .2639

*
1136 LG .33 .31 4.00 .49 5.00
1137 UI 97. 306. 543. 575. 342. 149. 71. 21. 18. O.
1138 UI O. O. O. O. O. O. O. O. O. o.
1139 UI o. o. o. o. o. o. o. O. o. o.

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

HEC-1 INPUT PAGE 33

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

1140 KK CAP1
1141 RS 1 FLOW -1
1142 SV 0 0.091 0.575 3.319 13.256
1143 SE 1566 1568 1570 1572 1574
1144 SQ 5 90 275 470 610

*

1145 KK BASIN1• * KO 1 2
1146 KM NEW DETENTION BASIN LOCATED DOWNSTREAM FROM CAP1
1147 KM WITH 24-INCH OUTFALL
1148 RS 1 STOR -1
1149 SA 0.01 1.94 3.10 3.49 3.94 4.40 4.85
1150 SE 60 61 62 63 64 65 66
1151 SL 60.2 3.14 .62 .5
1152 SS 64 50 2.5 1.5

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

1153 KK RCAP1
1154 KM ROUTE CAP OVERCHUTE #1 TO SUBBASIN 18A
1155 RS 11 FLOW -1
1156 RC .05 .045 .05 7000 .02
1157 RX 100 200 300 301 303 304 404 505
1158 RY 6 5 2 0 0 2 5 6

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

1159 KK 18c

• 1160 KM BASIN 18c
*

1161 KM THIS IS THE FUTURE SUBBASIN WITH LESS AREA DUE TO 202L FREEWAY
*

1162 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1163 KM L= 1.0 Lca= .5 S= 60.6 Kn= .071 LAG= 24.1



* KM L= 1.2 Lea= .7 S= 66.1 Kn= .061 LAG= 37.2
1164 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1165 BA .4172

• 1166 LG .28 .29 4.10 .48 19.00
1167 UI 58. 207. 326. 450. 691. 528. 384. 266. 127. 83.
1168 UI 49. 18. 18. 18. O. O. O. o. o. O.
1169 UI O. 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.
*

HEC-1 INPUT PAGE 34

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

1170 KK D18c
1171 KM RETAIN THE 100 YEAR 2 HOUR VOLUME (53% OF BASIN HAS RETENTION
1172 DT D18e 20
1173 01 0 10000
1174 DQ 0 10000

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

1175 KK C18C
1176 KM COMBINE FLOWS FROM ROUTED FLOW OF SUBBASIN 50 WITH FLOW FROM 18e• 1177 KM BEFORE CROSSING UNDERNEATH APACHE BLVD AND GOING INTO THE HAWES CHANNEL
1178 HC 2

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

1179 KK 18T24
1180 KM REACH HS-6, HS-7, HS-8
1181 KM ROUTE FLOWS FROM SUBBASIN 18A TO SUBBASIN 24.
1182 RS 1 FLOW -1,
1183 RC .025 .015 .025 2730 0.0017
1184 RX 0 8 16 26 46 58 65 73
1185 RY 5.0 5.1 5.2 0 d 5.2 5.1 5.0

* THE ABOVE CHANNEL DIMS ARE BASED ON THE NARROWEST DESIGN REACH.
*
* DDM ***** Updated *****
* DDM ***** Inserted *****

1186 KK 24
1187 KM BASIN 24
1188 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

* KM L= .9 Lea= .5 S= 43.5 Kn= .047 LAG= 24.6
1189 KM L= .9 Lea= .5 S= 43.5 Kn= .052 LAG= 30.4
1190 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
1191 BA .4272
1192 LG .23 .26 4.00 .56 38.00

• 1193 UI 47. 117. 223. 286. 373. 562. 484. 372. 285. 214.
1194 UI 116. 80. 53. 34. 15. 15. 15. 15. o. O.
1195 UI o. O. O. O. O. O. O. O. o. o.

* BA •29
* LG .23 .26 4.00 .58 38.00
* U.I 40. 138. 220. 300. 469. 376. 275. 195. 100.



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 *****• 1196
1197
1198
1199

*
*
*

UI 40.
UI O.

12.
O.

12.
O.

12.
O.

o.
O.

o.
o.

o.
O.

o.
O.

o.
O.

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

HEC-1 INPUT PAGE 35

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

KK
KM
KM
DT
DI
DQ

* DI
* DQ

1200
1201
1202
1203
1204
1205

BRDHAW
DIVERT FLOW OF 360 CFS TO THE WEST PER THE CITY OF MESA FUTURE DRAINAGE
SYSTEM

DIVBRD
o 200 400 500 700 1000
o 0 0 0 0 0
o 200 400 500 700 1000
o 200 360 360 360 360

*

97
6.2

89
6.4

81
6.5

1312 0.0015
28 68
o 0

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.
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
RX 0 8 15
RY 6.2 6.4 6.5

1206
1207
1208
1209
1210
1211
1212
1213
1214
1215

•
*

FOR SIMPLI CITY

82
5.8

74
5.9

66.1
6.1

2080 0.0018
16 66
o 0

KK RT31B2
KM THIS ROUTING STEP HAS BEEN BROKEN OUT OF A LARGER SEQUENCE
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
RX 0 8 15.9
RY 5.8 5.9 6.1

1216
1217
1218
1219
1220
1221
1222
1223

*

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 ROUTE FLOWS FROM EMELITA AVENUE TO SOUTHERN AVENUE (C31) WITHIN SUBBASIN 318."
RS 1 FLOW -1
RC .025 .015 .025
RX 0 35.6 41.6
RY 5.4 4.7 5.6

1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235

•



• 1236
1237
1238

1239
1240

LINE

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

*

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

HEC-1 INPUT

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

PAGE 36

1241
1242
1243
1244
1245

BA
LG
UI
UI
UI

*

.720
.31

104.
59.

O.

4.45
602.
32.

O.

.32
391.
32.

O.

.35
859.

o.
o.

11.00
1236.

O.
O.

884.
o.
o.

629.
O.
O.

407.
O.
o.

187.
O.
o.

125.
O.
o.

.25
125.
88.
o.

*
*
*
*
*
*

BA .47
LG .24
UI 52.
UI 141.
UI o.

4.45
240.
63.
o.

.46
309.
44.
o.

37.00
399.

16.
o.

601.
16.
o.

544.
16.
o.

416.
16.

O.

321.
O.
O.

1246
1247
1248
1249
1250

KK
KM
DT
DI
DQ

*

D31BS
RETAIN

D31BS
o
o

100 YEAR 2 HOUR,
23

10000
10000

(66% FOR FUTURE DEVELOPMENT)

1251
1252
1253
1254

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

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

KK C31B
KM COMBINE FLOWS FROM C24 AND 31B
ZW A=FLOW SOUTHERN AND HAWES BEFORE SPLIT BOX B=HAWES CHANNEL PROJ C=FLOW F=HYDR
HC 2

*
*
* DDM ***** Preserved *****
* KK D31W

*

•
1255

1256
1257
1258
1259
1260

1261

KK

*
KM
KM
KM
KM
KM
* KO
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'X4' CBC SOUTH, 2-10'X6' 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
* DI 0 144 182 252 380 454 544 671 758
* DI 976 1098 1184 1280 1412 1544 1646 1738 1830.1 * 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 ***

*
* DI 0 144 182 252 380 454 544 671 758
* DI 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-line Typ
* *** Simulating 75% blockage of the Southern Avenue culverts ***

*
HEC-1 INPUT PAGE 37

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

1262
1263
1264
1265

DI
DI
DQ
DQ

*

o
971

o
834

62
1098

62
941

111
1223
111

1049

230
1346
214

1155

309

283

403

362

504

445

611

533

727

629

847

729

•
"1266

1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277

1278
1279
1280

*

KK 31T381 ROUTED IN TWO STEPS DUE TO CHANNEL DISSIMILARITY.
KM REACH HS-2 plus culvert HSC-2
KM ROUTE FLOWS FROM SOUTHERN AVENUE (C31) IN THE HAWES CHANNEL.
KM REACH HS-2 IS A PROPOSED CHANNEL SooN-TO-BE-CONSTRUCTED. IT IS 4.5 FEET
KM DEEP, WITH FREEBOARD. CHANNEL CROSS-SECTION FROM DESIGN PLANS FOR
KM SOUTHERN AVENUE DRAINAGE IMPROVEMENTS. SHEET 28 OF 43
KM CITY OF MESA PROJECT NO. 97-56.1 DESIGN PLANS BY ENTELLUS
KM DATED 8/8/97 REV. 12/19/97
RS 1 FLOW -1
RC 0.025 0.015 0.025 1248 .0022
RX 0 32 37 46 56 65 73 75
RY 5 7.0 4.5 0 0 4.5 9.0 9.5

*
*
* **** Revised by DMJM+HARRIS at request of City of Mesa *****

*
*

KK RHAWS
KM RETRIEVE DIVERTED HYDROGRAPH FROM CHANNEL ALONG SOUTHERN AVE.
DR DHAWS

*
*

•
1281
1282
1283
1284
1285

1286

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



•

1

•

1287
1288
1289

1290
1291
1292
1293
1294
1295
1296
1297

LINE

1298
1299
1300

1301
1302
1303

1304
1305
1306
1307
1308
1309

KK C31S
KM COMBINE FLOWS FROM 031S AND RHAWS
HC 2

*

KK 31T382
KM REACH HS-1 plus culvert HSC-1
KM ROUTE FLOWS TO SUPERSTITION FREEWAY (C38)
KM IN THE HAWES CHANNEL.
RS 1 FLOW -1
RC 0.025 0.015 0.025 810 .0017
RX .Q 10 16 26 51 61 77 81
RY 5.3 4.8 4.9 0 0 4.9 4.6 3.6
*
* * OOM ***** 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 38

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

*
* ODM ***** 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
* * OOM ***** Preserved *****
* KK ADD10
* KM BASIN #10 - OFF-LINE DETENTION POND TO ATTENUATE PEAK FLOWS
* KM BUT DO NOT DELAY THE PEAK
* OT DB10
* 01 807 879 961 1070 1190 1320
* OQ 0 29 61 120 190 270
* * DDH ***** Preserved *****
* KK ADD9
* KM BASIN #9 - OFF-LINE DETENTION POND
* DT DB9
* 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.i * DT DB8
* * ORIGINAL DESIGN PER URS FINAL DRAINAGE REPORT
* * 01 464 521 627 752 898
* 01 464 521 627 752 898 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 ADDS
* 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
* ******************************************************************************

*
*

1 HEC-1 INPUT PAGE 39

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

1310
1311
1312

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 3111T32
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

*

1313
1314
1315
1316
1317
1318• * DDM ***** Updated *****

1319 KK 32





•

1356
1357
1358

1359
1360
1361
1362
1363
1364
1365
1366
1367
1368

* 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
D1 BASIN
DI 0 1800 2000 10000
DQ 0 0 200 8200
ZZ



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

'E (V) ROUTING

(.) CONNECTOR..~.

127 42
V
V

139 42T51

144 51

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

155 C51 ••••••••••••
V
V

158 51T53

164 44A

178 .-------> D44A
176 DIV44A

.l 43

192 C43 ••••••••••••
V

V
195 43T53

200 53

210 C53••.•••••••••••••••••••••

213 54

224 C54 •••••••••••.

230
227

•240
238

.-------> SOUTH
DCAP12

V

V

CAP12

.<-------
DR44A

V

D44A



241

258

261

268

271

274

285

291

300•306
304

V

44ATB

44B

C44B •••......•••
V

V

CAP10+
V

V

RCAP11

C12 ••••••••••••
V

V
ADOT-W

V
V

RADOTW

36B

C36B ••••••••.•.•

.<------- SOUTH
RSOUTH

307 57

316 C57•..•••.•••••
V

V

319 CAP13+

326 36A

335 C36A•••......•••
V

V

338 ADOT-E

350 CFAKE •••••.•.•••.

•J~4 52

364 56



374

384

394

402

C56••••••••••••
V

V

56T58

58

C58••••••••••••

46B

416
414

419

424

433

.------->
046B

V

V

CAP6
V

V

RCAP6B

29A

046

•445

450

452

.------->
029A

C29A ••••••••••••

45A

029A

467
465

473
470

476

491
489

•
497

.-------> 029A
045A

.-------> 45ATB
045A

'.

55B

.------->
055B

C55B •••••••••••.
V

V

CAP7

055B



505
503

•_:;6

513

526
524

529

532

538

542

550

.<------- 45ATB
R045A

V

V

45ATB

45B

.------->
045B

C45B ••••••••••••
V

V

CAP8

C7+8 .•••••••••••
V

V

RCAP78

29B

045B

•561

566

569

572

580

.------->
029B

C29B1 .•••••••..••

C29B2•...•.•.•.••
v
V

TRANS

29C

029B

593
591

596

599

619

.------->
029C

C29C2 ••••••••••••
V

V

29CTD1

55

.------->

029

055



617

622.,i
627

637

650
648

657
653

660

663

670 . ,

•
682

690

701
699

704

707

713

724

•
739

055
V

V

CAP9
V

V

RCAP9

290

.-------> 0290
0290

.-------> D29DE
02902

C29C3 ••••••••••••••••••••••••
V

V

BASIN5
V

V

RBAS5

.<------- 029DE
G290E

V

V

29136

36C

.-------> 036C
036C

C36••••••••.•••••••••••••••
V

V

36137

30b
V

V

30b13

37

C37••••••••••••••••••••••••
V



742

e;
759

771

798

801

808

815

825

835

•840

848

851

857

860

.
871

881

886

e
900

V

ADOTEL

V

V

37T38A

38A

2020

C38A •.••••••••••••..••••••••
V

v
202NE1

v
v

202NE2

17A

49
V

V

CAP2
V

V

BASIN2
V

V

RCAP2A
V

V

RCAP2

C17A••.•••••••••

180

48
V

V

CAP3
V

V

BASIN3
v
v

RCAP3A
V

V

RCAP3B



906.)
919

922

928

938

949

959

965

975

•978

985

988

994

1005

1015

1025

1037

•
1048

17B

C17B •.••••••.•.•

C17C••••••••••••••••••••••••

V

V

17CT23

23

47
V

V

BASIN4
V

V

RCAP4

22

C22A ••.•••••••••
V

V

22AT23

C23 ••••••••••••••••••••••••

V

V

RC23

30a
V

V

30at31

31A

202C

C31A •••••••••••••••••• '" •••••••••••••••
V

V

R202S

20ZA

V



1061

1077

1080

1083

1086

1095
1092

1098

1108

•
1121

1132

1142

1147

1155

1161

1174
1172

1181

,.

V

R202A

202B

C202B•••.•••••.••
V

V

R202B

C202C .•••••••••••
V

V

RT202C

.-------> DHAWS
DSPILL

38B

C38B•••.••.•••••
V

V

202NW1
V

V

202NW2

50
V

V

CAP1
V

V

BASIN1
V

V

RCAP1

18c

.------->
D18c

C18C •••••••.••••
V

V

18T24

D18c



1188

1198•1205
1202

1208

1218

1226

1238

1250
1248

1253

24

C24•••.•••••••.

.-------> DIVBRD
BRDHAW

V

V

RT3181
V

V

RT3182
V

V

RT3183

318

.-------> D31BS
D31BS

C31B ••••••••••••

•
1268

.------->
D315

V

V

31T381

D31W

1282
1280

1283

1289

1292

1300

1303

•

.<------- DHAWS
RHAWS

V

V

RTHAWS

C31S ••••••••••••
V

V

31T382

C38C1 •••.•••••..•

C38C••••••••••••
V

V

38T39

1314
1312

.<-------
R31W

D31W



1315

1331

1334

1340

1352
1350

1355

1358

1367
1361•

•

v
V

31WT32

32

C32••••••••••••
V

V

32T39

39

.. _----->
039

C39A ••••••••••••

C39B ••.•••.•••••

.-------> BASIN
sass

039



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
+ 42T51 962. 13.17 206. 56. 19. 1.75

HYDROGRAPH AT
+ 51 1277. 12.25 159. 46. 15. 1.24

2 COMBINED AT
+ C51 1420. 12.33 359. 100. 34. 2.99

ROUTED TO
+ 51153 1129. 13.08 359. 100. 34. 2.99

HYDROGRAPH AT
+ 44A 1297. 12.50 277. 89. 30. 1.59

DIVERSION TO
+ D44A 951. 12.50 213. 69. 23. 1.59+. HYDROGRAPH AT

oIV44A 347. 12.50 64. 20. 7. 1.59

HYDROGRAPH AT
+ 43 1365. 12.33 184. 53. 18. 1.42

2 COMBINED AT
+ C43 1646. 12.33 244. 72. 24. 3.01

ROUTED TO
+ 43T53 1104. 13.42 244. 72. 24. 3.01

HYDROGRAPH AT
+ 53 831. 12.42 108. 31. 11. .78

3 COMBINED AT
+ C53 2157. 13.33 684. 196. 66. 6.78

HYDROGRAPH AT
+ 54 512. 12.42 66. 19. 6. .49

2 COMBINED AT
+ C54 2173. 13.33 743. 213. 71. 7.27

DIVERSION TO+. SOUTH 862. 13.33 235. 59. 20. 7.27

HYDROGRAPH AT
+ DCAP12 1312. 13.33 508. 154. 52. 7.27

ROUTED TO



+ CAP12 1166. 13.67 508. 154. 52. 7.27

HYDROGRAPH AT
+ DR44A 951. 12.50 213. 69. 23. 1.59• ROUTED TO
+ 44ATB 769. 13.58 213. 69. 23. 1.59

HYDROGRAPH AT
+ 44B 1430. 12.25 179. 54. 18. 1.06

2 COMBINED AT
+ C44B 1606. 12.25 393. 123. 41. 1.06

ROUTED TO
+ CAP10+ 1490. 12.33 393. 123. 41. 1.06

ROUTED TO
+ RCAP11 1490. 12.42 393. 123. 41. 1.06

2 COMBINED AT
+ C12 2146. 12.50 874. 269. 90. 8.33

ROUTED TO
.+ ADOT-W 439. 15.17 414. 263. 90. 8.33

ROUTED TO
+ RADOTW 438. 15.25 414. 263. 90. 8.33+. HYDROGRAPH AT

36B 581. 12.08 49. 14. 5. .32

2 COMBINED AT
+ C36B 745. 12.08 421. 275. 94. 8.65

HYDROGRAPH AT
+ 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+. ADOT-E 267. 14.25 200. 73. 25. .28

2 COMBINED AT
+ CFAKE 771. 12.08 594. 339. 116. 8.93

HYDROGRAPH AT



+ 52 572. 12.25 61. 17. 6. .43

HYDROGRAPH AT
+ 56 862. 12.17 88. 25. 8. .55• 2 COMBINED AT
+ C56 1400. 12.25 149. 42. 14. .98

ROUTED TO
+ 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

HYDROGRAPH AT
+ D45A 13. 13.17 2. o. o. .62

HYDROGRAPH AT



+ 55B 955. 13.17 263. 82. 27. 1.86

DIVERSION TO
+ D55B 955. 13.17 168. 46. 15. 1.86• HYDROGRAPH AT
+ D55B 740. 13.42 124. 36. 12. 1.86

2 COMBINED AT
+ C55B 743. 13.42 124. 36. 12. 2.48

ROUTED TO
+ CAP7 517. 13.75 124. 36. 12. 2.48

HYDROGRAPH AT
+ RD45A 243. 13.17 33. 9. 3. .62

ROUTED TO
+ 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

ROUTED TO
+ TRANS 749. 13.83 307. 93. 31. 3.76

HYDROGRAPH AT



+ 29C 253. 12.42 38. 12. 4. .23

DIVERSION TO
+ 029 253. 12.42 32. 9. 3. .23• HYDROGRAPH AT
+ D29C 94. 12.83 10. 3. 1. .23

2 COMBINED AT
+ C29C2 765. 13.08 315. 95. 32. 3.99

ROUTED TO
+ 29CTD1 734. 14.00 313. 95. 32. 3.99

HYDROGRAPH AT
+ 55 190. 12.25 21. 6. 2. .14

DIVERSION TO
+ 055 190. 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

290 573. 12.67 114. 36. 12. .65

DIVERSION TO
+ D290 415. 12.42 46. 14. 5. .65

HYDROGRAPH AT
+ D29D 573. 12.67 82. 23. 8. .65

DIVERSION TO
+ D290E 378. 12.67 54. 15. 5. .65

HYDROGRAPH AT
+ D29D2 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+. G29DE 378. 12.67 54. 15. 5. .65

ROUTED TO
+ 29T36 357. 12.75 54. 15. 5. .65

HYDROGRAPH AT



+ 36C 929. 12.08 105. 36. 12. .44

DIVERSION TO
+ D36C 848. 12.00 66. 19. 6. .44• HYDROGRAPH AT
+ D36C no. 12.17 57. 17. 6. .44

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

3n38A 17. 27.17 17. 17. 16. 6.50

HYDROGRAPH AT
+ 38A 279. 12.58 49. 15. 5. .33

HYDROGRAPH AT
+ 2020 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+. CAP2 760. 12.42 89. 25. 8. .79

ROUTED TO
+ BASIN2 280. 12.75 59. 25. 8. .79

ROUTED TO



+ RCAP2A 279. 12.75 59. 25. 8. .79

ROUTED TO
+ RCAP2 288. 12.75 59. 25. 8. .79• 2 COMBINED AT
+ C17A 308. 12.75 83. 34. 11. .97

HYDROGRAPH AT
+ 180 139. 12.33 17. 5. 2. .14

HYDROGRAPH AT
+ 48 786. 12.33 83. 23. 8. .77

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
+ 178 284. 12.25 31. 10. 3. .22+. 2 COMBINED AT

C17B 321. 12.25 103. 33. 11. .99

3 COMBINED AT
+ C17C 703. 12.25 198. 70. 23. 2.10

ROUTED TO
+ 17CT23 702. 12.25 19B. 70. 23. 2.10

HYDROGRAPH AT
+ 23 230. 12.17 22. 6. 2. .17

HYDROGRAPH AT
+ 47 1121. 12.58 165. 45. 15. 1.67

ROUTED TO
+ BASIN4 871. 12.75 136. 45. 15. 1.67

ROUTED TO
+ RCAP4 642. 13.50 136. 45. 15. 1.67

HYDROGRAPH AT
+ 22 549. 12.17 56. 17. 6. .41

2 COMBINED AT+. C22A 650. 13.50 183. 61. 21. 2.08

ROUTED TO
+ 22AT23 622. 13.67 182. 61. 21. 2.0B

3 COMBINED AT



+ C23 1311. 12.25 391. 135. 45. 4.35

ROUTED TO
+ RC23 1269. 12.33 391. 135. 45. 4.35e f

HYDROGRAPH AT
+ 30a 270. 12.50 42. 13. 4. .30

ROUTED TO
+ 30at31 244. 12.67 42. 13. 4. .30

HYDROGRAPH AT
+ 31A 624. 12.25 63. 18. 6. .51

HYDROGRAPH AT
+ 202C 34. 2.50 3. 2. 1. .01

4 COMBINED AT
+ C31A 1864. 12.33 486. 165. 56. 5.17

ROUTED TO
+ R202S 719. 14.00 480. 165. 56. 5.17

HYDROGRAPH AT
+ 202A 163. 3.25 19. 6. 3. .09

ROUTED TO
+ R202A 159. 3.42 19. 6. 3. .09

+e HYDROGRAPH AT
202B 125. 3.25 13. 4. 2. .06

2 COMBINED AT
+ C202B 249. 3.33 33. 10. 5. .14

ROUTED TO
+ R202B 245. 3.42 33. 10. 5. .14

2 COMBINED AT
+ C202C 719. 14.00 481. 175. 61. 5.32

ROUTED TO
+ RT202C 719. 14.00 481. 175. 61. 5.32

DIVERSION TO
+ DHAWS 225. 14.00 183. 97. 35. 5.32

HYDROGRAPH AT
+ DSPIll 494. 14.00 298. 78. 26. 5.32

HYDROGRAPH AT
+ 38B 64. 12.25 8. 2. 1. .05

2 COMBINED AT
+ C38B 495. 14.00 304. 80. 27. 5.37e ROUTED TO
+ 202NW1 481. 14.25 294. 75. 25. 5.37

ROUTED TO



+ 202NW2 472. 14.58 267. 75. 25. 5.37

HYDROGRAPH AT
+ 50 371. 12.17 26. 7. 2. .26• ROUTED TO
+ CAP1 325. 12.17 29. 11. 7. .26

ROUTED TO
+ BASIN1 38. 12.50 25. 11. 7. .26

ROUTED TO
+ RCAP1 34. 13.08 25. 11. 7. .26

HYDROGRAPH AT
+ 18c 485. 12.25 52. 15. 5. .42

DIVERSION TO
+ D18c 485. 12.25 38. 10. 3. .42

HYDROGRAPH AT
+ D18c 254. 12.42 18. 5. 2. .42

2 COMBINED AT
+ C18C 271. 12.42 43. 16. 9. .68

ROUTED TO
+ 18T24 194. 12.58 42. 16. 9. .68+. HYDROGRAPH AT

24 464. 12.33 67. 21. 7. .43

2 COMBINED AT
+ C24 528. 12.50 104. 37. 16. 1.11

DIVERSION TO
+ DIVBRD o. •00 O• o. O. 1.11

HYDROGRAPH AT
+ BRDHAW 528. 12.50 104. 37. 16. 1.11

ROUTED TO
+ RT31B1 516. 12.50 104. 37. 16. 1. 11

ROUTED TO
+ RT31B2 508. 12.58 104. 37. 16. 1. 11

ROUTED TO
+ RT31B3 500. 12.58 104. 37. 16. 1. 11

HYDROGRAPH AT
+ 31B 873. 12.25 84. 23. 8. .72

DIVERSION TO+. D31BS 830. 12.17 44. 12. 4. .72

HYDROGRAPH AT
+ D31BS 789. 12.33 44. 12. 4. .72

2 COMBINED AT



+ C31B 1115. 12.33 145. 48. 19. 1.83

DIVERSION TO
+ D31W 956. 12.33 133. 45. 18. 1.83.1 HYDROGRAPH AT
+ D31S 159. 12.33 12. 3. 1. 1.83

ROUTED TO
+ 31T381 147. 12.42 12. 3. 1. 1.83

HYDROGRAPH AT
+ RHAWS 225. 14.• 00 183. 97. 35. 5.32

ROUTED TO
+ RTHAI.JS 225. 14.00 183. 97. 35. 5.32

2 COMBINEO AT
+ C315 328. 12.50 197. 100. 36. 1.83

ROUTED TO
+ 31T382 329. 12.50 197. 100. 36. 1.83

2 COMBINED AT
+ C38C1 675. 14.50 442. 171. 59. 7.20

2 COMBINED AT
+ C38C 653. 14.50 440. 178. 75. 14.05+. ROUTED TO

38T39 652. 14.50 439. 178. 75. 14.05

HYDROGRAPH AT
+ R311.J 956. 12.33 133. 45. 18. 1.83

ROUTED TO
+ 31WT32 579. 12.58 131. 45. 18. 1.83

HYDROGRAPH AT
+ 32 417. 12.33 54. 16. 5. .38

2 COMBINED AT
+ C32 866. 12.50 185. 62. 24. .38

ROUTED TO
+ 32T39 863. 12.50 185. 62. 24. .38

HYDROGRAPH AT
+ 39 402. 12.42 62. 20. 7. .36

DIVERSION TO
+ 039 10. 9.00 6. 2. 1. .36

HYDROGRAPH AT+. 039 402. 12.42 62. 18. 6. .36

2 COMBINED AT
+ C39A 1218. 12.50 244. 79. 30. .74

2 COMBINED AT



+ C39B 1312. 12.50 638. 248. 102. 14.79

DIVERSION TO
+ BASIN o. .00 o. o. o. 14.79ei HYDROGRAPH AT
+ SOSS 1312. 12.50 638. 248. 102. 14.79

•

e
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CURRENT DATE: 04-01-2003

C~; TIME: 16:32:58

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

FILE DATE: 02-03-2003
FILE NAME: SRTNE2T5

Ne-~

S~~v-.r

Sf/lflWi

Sl15

I C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
I U 1--------------------------1-----------------------------------------------1
1 L I INLET OUTLET CULVERT I BARRELS I
I V I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I
INo.1 (ft) (ft) (ft) r MATERIAL (ft) (ft) n TYPE I
I 1 11438.80 1429.95 760.05 I 1 RCB 6.00 6.00 .013 IMPR SLT RECI

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 (cfs) FILE: SRTNE2T5 DATE: 02-03-2003

HEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1438.80 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1439.84 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1440.45 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.96 90.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

.42 120.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1441.84 150.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1442.23 180.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1442.61 210.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1442.96 240.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1443.30 270.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1443.40 279.0 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: SRTNE2T5 DATE: 02-03-2003

HEAD
HEV (ft)

1438.80
1439.84
1440.45
1440.96
1441.42
1441.84
1442.23
1442.61
1442.96

•

443.30
,443.40

HEAD
ERROR (ft)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

TOTAL
FLOW (cfs)

0.00
30.00
60.00
90.00

120.00
150.00
180.00
210.00
240.00
270.00
279.00

FLOW
ERROR (cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

% FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

<1> TOLERANCE (ft) =0.010 <2> TOLERANCE (%) =1.000
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CURRENT DATE: 04-01-2003 FILE DATE: 02-03-2003reT TIME: 16:32:58 FILE NAME: SRTNE2T5

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 eft) BY 6.00 eft» 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.
ecfs) eft) eft) eft) <F4> eft) eft) eft) eft) Ups) Ups)

0.00 1438.80 0.00 -8.85 O-NF 0.00 0.00 0.00 0.00 0.00 5.61
30.00 1439.84 1.04 -5.35 1-S2n 0.62 0.92 0.52 0.42 9.60 5.61
60.00 1440.45 1.65 -4.97 1-S2n 0.97 1.46 0.86 0.63 11.60 7.21
90.00 1440.96 2.16 -4.57 1-S2n 1.29 1.92 1.22 0.80 12.34 8.31

120.00 1441.42 2.62 -4.11 1-S2n 1.57 2.32 1.52 0.94 13.15 9.17
150.00 1441.84 3.04 -3.60 1-S2n 1.85 2.69 1.79 1.07 13.94 9.89
180.00 1442.23 3.43 -3.02 1-S2n 2.10 3.04 2.04 1.19 14.70 10.50
210.00 1442.61 3.81 -2.38 1-S2n 2.36 3.37 2.27 1.30 15.42 11.05
240.00 1442.96 4.16 -1.68 1-S2n 2.60 3.68 2.48 1.40 16.10 11.54
270.00 1443.30 4.50 -0.91 1-S2n 2.83 3.99 2.79 1.50 16.16 11.98
279.00 1443.40 4.60 -0.67 1-S2n 2.91 4.07 2.91 1.53 15.96 12.11

EL. inLet face invert 1438.80 ft EL. outLet invert 1429.95 ft

EL. inLet throat invert 1433.00 ft EL. inLet crest 1438.80 ft

*+•..ITE DATA ***** CULVERT INVERT **************
INLET STATION 760.00 ft
INLET ELEVATION 1438.80 ft
OUTLET STATION 0.00 ft
OUTLET ELEVATION 1429.95 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0116
CULVERT LENGTH ALONG SLOPE 760.05 ft

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

el/s

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

•

BOX
6.00 ft
6.00 ft

CONCRETE
0.013
IMPR SLT RECT
SQUARE EDGE TOP e26-90 DEG WINGWALL)
FALL INCLUDED IN SLOPE TAPER



CURR~NT DATE: 04-01-2003
C4llllT TIME: 16:32:58

3

FILE DATE: 02-03-2003
FILE NAME: SRTN~2T5

7/(5

IMPROVED INLET FOR CULVERT - 1( 6.00 (ft) BY 6.00 (ft» RCB

DIS
CHARGE
Flow
(cfs)

HEAD- INLET OUTLET
WATER CONTROL CONTROL FLOW
Elev. Depth Depth TYPE
(ft) (ft) (ft) <F4>

CREST FACE THROAT
CONTROL CONTROL CONTROL TAILWATER

Elev. Elev. ELev. ELev.
(ft) (ft) (ft) (ft)

o 1438.80
30 1439.84
60 1440.45
90 1440.96

120 1441.42
150 1441.84
180 1442.23
210 1442.61
240 1442.96
270 1443.30
279 1443.40

0.00 -8.85 O-NF 1438.80 1438.80 1433.00 1429.95
1.04 -5.35 1-S2n 1439.84 1439.78 1434.52 1430.37
1.65 -4.97 1-S2n 1440.45 1440.35 1435.21 1430.58
2.16 -4.57 1-S2n 1440.96 1440.83 1435.85 1430.75
2.62 -4.11 1-S2n 1441.42 1441.26 1436.45 1430.89
3.04 -3.60 1-S2n 1441.84 1441.65 1437.01 1431.02
3.43 -3.02 1-S2n 1442.23 1442.02 1437.53 1431.14
3.81 -2.38 1-S2n 1442.61 1442.37 1438.03 1431.25
4.16 -1.68 1-S2n 1442.96 1442.70 1438.50 1431.35
4.50 -0.91 1-S2n 1443.30 1443.02 1438.96 1431.45
4.60 -0.67 1-S2n 1443.40 1443.12 1439.09 1431.48

***** SLOPE-TAPERED IMPROVED INLET ***************
FACE WIDTH

.•IDE TAPER (4:1 TO 6:1) (X:1)
ALL SLOPE (2:1 TO 3:1) (X:1)

FALL
MITERED FACE (YIN)
FACE-CREST LENGTH IF MITERED

•

11.00 ft
6.00
2.59
5.80 ft

N

10.00 ft



CURRENT. DATE: 04-01-2003
C'~J TIME: 16:32:58

TAl LWATER

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

4

FILE DATE: 02-03-2003
FILE NAME: SRTNE2T5

'6//5

BOTTOM WIDTH
SIDE SLOPE H/V (X:1)
CHANNEL SLOPE V/H (ft/ft)

MANNING'S n (.01-0.1)
CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

12.00 ft

2.0
0.013
0.016

1429.95 ft
1429.95 ft

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

FLOW
(cfs)

0.00
30.00
60.00
90.00

120.00
150.00
180.00

6210.00
.240.00

270.00
279.00

W.S.E.
(ft)

1429.95
1430.37
1430.58
1430.75
1430.89
1431.02
1431.14
1431.25
1431.35
1431.45
1431.48

FROUDE
NUMBER
1.531
1.531
1.603
1.641
1.665
1.683
1.696
1.706
1.716
1.723
1.725

DEPTH
(ft)
0.00
0.42
0.63
0.80
0.94
1.07
1.19
1.30
1.40
1.50
1.53

VEL.
(fls)

5.61
5.61
7.21
8.31
9.17
9.89

10.50
11.05
11.54
11.98
12.11

SHEAR
(pst)

0.34
0.34
0.51
0.65
0.76
0.87
0.97
1.06
1.14
1.22
1.24

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

~

PAVED
70.00 ft

100.00 ft
1333.00 ft



~/J5

Culvert Designer/Analyzer Report
NW1 Box

e:---------
Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation

Name Description

36.50 ft

Discharge HWElev. Velocity

•

e

Culvert-1

Weir

2-8 x4 ft Box

Not Considered

500.00 cfs

N/A

38.47 ft
N/A

11.61 ftls
N/A

Title: Super Red Tan
1:\11194\offsite\cuIvertmaster\nw1 box.cvm
01/14/03 04:37:28 PM © Haestad Methods. Inc.

Project Engineer: Jeff B1au
Parsons Brinckerhoff CulvertMaster v2.0 (2OO5b)

37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 of 2



Culvert Designer/Analyzer Report
NW1 Box

ComponentCulvert-1

Culvert Summary

Computed Headwater Elev1

Inlet Control HW Elev.

Outlet Control HW Elev.

Headwater Depth/Height

Grades

Upstream Invert

Length

Hydraulic Profile

38.47 ft

38.47 ft

38.46 ft

1.37

33.00 ft

60.00 ft

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

500.00 cfs

36.50 ft

Inlet Control

32.60 ft

0.006667 ftlft

Profile

Slope Type

Flow Regime

Velocity Downstream

CompositeS1 S2

Steep

N/A

11.61 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

2.69 ft

2.51 ft

3.12 ft

0.003635 ftlft

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 8.00 ft• Section Size 8x4ft Rise 4.00 ft

Number Sections 2

Outlet Control Properties

Ol,ltlet Control HW Elev. 38.46 ft Upstream Velocity Head 1.56 ft

Ke 0.50 Entrance Loss 0.78 ft

Inlet Control Properties

Inlet Control HW Elev. 38.47 ft

Inlet Type 30 to 75· wingwall flares

K 0.02600

M 1.00000

C 0.03470

Y 0.86000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Transition
64.0 ft2

8

1

1

Title: Super Red Tan
1:\11194\offsite\culvertmaster\nw1 box.cvm
01/14/03 04:37:28 PM @ Haestad Methods, Inc.

Project Engineer: Jeff Blau
Parsons Brinckerhoff CulvertMaster v2.0 [2005b)

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



• Range Data:

Discharge

NW-l
Rating Table Report

Culvert-1 ? -~ I >c ¥ I R.cSc

Minimum Maximum Increment
0.00 495.00 10.00 cfs

•

•

Discharge HWElev.
(cfs) (ft)

0.00 36.50
10.00 36.50
20.00 36.50
30.00 36.51
40.00 36.51
50.00 36.52
60.00 36.53
70.00 36.53
80.00 36.54
90.00 36.56

100.00 36.57
110.00 36.59
120.00 36.60
130.00 36.62
140.00 36.64
150.00 36.66
160.00 36.68
170.00 36.70
180.00 36.73
190.00 36.75
200.00 36.78
210.00 36.81
220.00 36.84
230.00 36.87
240.00 36.91
250.00 36.94
260.00 36.98
270.00 37.02
280.00 37.06
290.00 37.10
300.00 37.14
310.00 37.18
320.00 37.23
330.00 37.28
340.00 37.33
350.00 37.38
360.00 37.43
370.00 37.48
380.00 37.54
390.00 37.60
400.00 37.66
410.00 37.72
420.00 37.78
430.00 37.85
440.00 37.92
450.00 37.99
460.00 38.07

TiUe: Super Red Tan Project Engineer: Jeff Blau
1:\11194\offsite\culvertmaster\nw1 box.cvm Parsons Brinckerhoff CulvertMaster v2.0 [2005b]
1/14/20034:37 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 . Page 1



•

•

•

Discharge HWElev.
(cfs) (ft)

470.00 38.16
480.00 38.26
490.00 38.39
495.00 38.42

NVv-l
Rating Table Report

Culvert-1 'J. - <t' X Y- I ~ CJ? C

Title: Super Red Tan Project Engineer: Jeff Blau
1:\11194\offsite\culvertmaster\nw1 box.cvm Parsons Brinckerhoff CulvertMaster v2.0 [2005bl
1114/20034:37 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2



•
Culvert Designer/Analyzer Report

NW2 Pipes Vert

Peak Discharge Method: User-Specified

Design Discharge

Grades Model: Inverts

Invert Upstream

Length

Drop

Headwater Model: Unspecified

400.00 cfs

30.30 ft

100.00 ft

0.30 ft

Check Discharge

Invert Downstream

Slope

150.00 cfs

30.00 ft

0.003000 ftlft

Tailwater properties: Rectangular Channel

Tailwater conditions for Design Storm.

Discharge

Depth

400.00 cfs

4.17 ft

Bottom Elevation

Velocity

29.95 ft
15.99 ftls

Tailwater conditions for Check Storm.

Discharge 150.00 cfs Bottom Elevation

• Depth 2.00 ft Velocity

name Description Discharge HWElev. Velocity

x Trial-2 2-36 inch Circular 400.00 cfs 58.04 ft 28.29 ftls

•

29.95 ft

12.47 ftls

TiUe: Super Red Tan Project Engineer: Jeff BIau
1:\11194\offsite\culvertmaster\nw2 pipes.cvm Parsons Brinckerhoff CulvertMaster \12.0 (2OO5b)
01/10/03 09:27:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 2



•'J Design:Trial-2

Solve For: Headwater Elevation

Culvert Summary

Culvert Designer/Analyzer Report
NW2 Pipes Vert

Allowable HW Elevation

Computed Headwater Elev,

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

N/A ft

58.04 ft

9.25

55.89 ft

58.04 ft

30.30 ft

100.00 ft

Storm Event

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Design

400.00 cfs

34.12 ft

Outlet Control

30.00 ft

0.003000 ftlft

Profile

Slope Type

Flow Regime

Velo.city Downstream

PressureProfile

N/A

N/A

28.29 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

4.12 ft

N/A ft

2.99 ft

0.086320 ftlft

Section• Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 58.04 ft Upstream Velocity Head 12.44 ft

Ke 0.20 Entrance Loss 2.49 ft

Inlet Control Properties

•

Inlet Control HW Elev. 55.89 fl

Inlet Type Groove end wlheadwall

K 0.00180

M 2.00000

C 0.02920

Y 0.74000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

14.1 ft·

1

2

1

Title: Super Red Tan Project Engineer: Jeff Blau
1:\11194\offsite\culvertmaster\nw2 pipes.cvm Parsons Brinckerhoff CulvertMaster v2.0 [2005b]
01/10/03 09:27:17 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



.!
Range Data:

Discharge

/Vw-~

Rating Table Report
Trial-2 d.. - 3((( f<.. tr ~

Minimum Maximum Increment
0.00 175.00 5.00 cfs

JS;;s

•

•

Discharge HW Elev.
(cfs) (ft)

0.00 30.30
5.00 30.99

10.00 31.29
15.00 31.53
20.00 31.73
25.00 31.92
30.00 32.09
35.00 32.25
40.00 32.40
45.00 32.55
50.00 32.69
55.00 32.84
60.00 32.97
65.00 33.11
70.00 33.25
75.00 33.39
80.00 33.53
85.00 33.67
90.00 33.81
95.00 33.96

100.00 34.12
105.00 34.29
110.00 34.49
115.00 34.70
120.00 34.91
125.00 35.12
130.00 35.33
135.00 35.55
140.00 35.78
145.00 36.01
150.00 36.25
155.00 36.49
160.00 36.73
165.00 36.99
170.00 37.25
175.00 37.51

Title: Super Red Tan Project Engineer: Jeff B1au
1:\11194\offsite\culvertmaster\nw2 pipes.cvm Parsons Brinckerhoff CulvertMaster v2.0 12OO5b]
1110120039:24 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1



•

•

•

US 60/SR 202L System Traffic Interchange - Phase 1
Final Drainage Report

APPENDIXB

HEC-RAS ANALYSES



• '00YEARS®

To: File

From: Steve Kemna

Date: 4/1/03

Memorandum

177 North Church Avenue, Suite 500
Tucson, Arizona 85701

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

Subject: SRT - Sossaman CDC/Channel and North Channel HEC·RAS Analysis

PB performed a HEC-RAS analysis of the Sossaman CBC/Channel and North Channel for Existing,
Interim, and Proposed Conditions. The Interim and Proposed conditions included a 14' extension of the
Sossaman CSC at the upstream end and related channel modifications. The HEC-RAS files are:

•

•

Filename

NorthSossExst0100.prj

NorthSosslntO100.prj

NorthSossProp01 00.prj

Over a Century of
Engineering Excellence

Description

Sossaman CBC/Channel and North Channel for Existing Conditions.
0100 at Sossaman CSC is 1787 cfs, at Sossaman Channel u/s of CSC
is 1154 cfs, and at North Channel u/s of CSC is 633 cfs.

Sossaman CSC/Channel and North Channel for Interim Conditions (with
14' Extension of CSC). 0100 at Sossaman CSC is 1800 cfs, at
Sossaman Channel u/s of CSC is 1135 cfs, and at North Channel u/s of
CSC is 765 cfs.

Sossaman CSC/Channel and North Channel for Proposed Conditions
(with 14' Extension of CSC). 0100 at Sossaman CSC is 1312 cfs, at
Sossaman Channel u/s of CSC is 659 cfs, and at North Channel u/s of
CSC is 653 cfs.



EX/S/ tPlotJ

• E-!'., "'"" " .E.G.,..- ~ rOii:lIYidIh.r,'J'<. !.
.i:J;':Wr.lt(fJ"':" ,f' y rj1ft~w It M:~l iF '*

~,~~

17&7.00 1409.30 0.000172 76.88 0.30
CuMort

1787.00 1402.86 '408.79 5.92 1409.03 0.000154 3.92 455.61 16.96 0.28

1787.00 1402.74 1407.06 3.53 1407.06 4.32 1408.84 0.00200' 10.70 166.97 4728 1.00

633.00 1427.57 '''29.82 1.17 1431.15 3.58 1434.34 0.012909 17.06 37.11 21.00 2.26
633.00 1423.15 1"26.15 1.85 1427.36 3.58 1430.10 0.010658 15.95 39." 21.48 2.07
633.00 1423.91 '425.53 1.42 142'6.75 2.03 1429.91 0.016266 16.80 37.68 26.48 2...
633.00 1423.73 1428.18 3.40 '426.57 2." ''''2tl-56 0.000450 4.92 128.73 37.81 0.47

633.00 1423.55 '''27.13 2.61 1427.13 3.58 1428.45 0.0022&4 9.22 68.67 26.33 1.01

633.00 1421.22 1-423.88 2." 1424.81 3.59 1426.81 0.006974 13.73 46.09 2.2." 1.70

633.00 1421.18 1425.73 3.46 1424.01 2.03 142'6.08 0.1)00418 '.79 132.21 3&.11' 0.45

633.00 1421.18 '425.69 3." 1426.06 0.000429 4.83 130.95 3&.05 0.46

633.00 1421.05 1424.63 2.61 1424.63 3.58 1425.95 0.0022804 9.22 68." 26.33 1.01

633.00 1419.&4 1422.68 2.15 1423.42 3.58 1425.1. 0.005448 12.58 SO.31 23.J8 1.51

633.00 1418.07 1420.86 2.12 1421.65 3.58 1423.44 0.005821 12.88 49.14 23.18 1.56

633.00 1418.05 1422.40 3.J< 1420.89 2.03 1422.80 0.000491 5.07 124.89 37.40 0.49

633.00 1417.65 1422.40 3.47 1422.76 0.000415 •.78 132.49 38.21 0.45

633.00 1417.75 1421.33 2.61 1421.33 3.58 1422.65 0.00228-4 9.22 ..... 26.33 1.01

633.00 1416.23 1419.02 2.12 1419.81 3.58 1421.61 0.00588-4 12.93 ..... 23.14 1.57

633.00 1414.82 1417.52 2." 1418.40 3.58 1420.34 0.006598 13.047 47.01 2.2... 1.65

633.00 1412.75 1415.43 2." 1416.33 3.58 1418.31 0.006&42 13.64 46.-41 2.2.70 1."
633.00 1410.17 1412.82 2.03 1413.75 3.58 1415.78 0.007063 13.79 45.89 22.61 1.71

633.00 1409.30 1412.01 2.07 1412.88 3.58 1414.81 0.0065'l2 13.43 047.15 22.03 1.65

633.00 1406.47 1409.12 2.03 1410.05 3.58 1412.08 0.007059 13.79 45.90 22.61 1.71

633.00 1404.72 1407.54 2.13 1406.31 3.59 1.410.06 0.005662 12.76 49.63 23.26 1....

633.00 1404.26 1408.99 3.28 1407.86 3.60 1409.59 0.000778 6.24 101.45 30.91 0.61

633.00 1403.70 1408.92 3.56 1409.38 0.000524 5.40 117.18 32.8.9 0."
1407.~ 1410.se 0.004501 86.87 J2.5O 1.43

1154.00 1403.61 1406.87 2.60 1407.76 4.15 1409.85 0.005078 13.86 83.29 32.05 1.51

•

•
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1409.30 1413.51 1787.00
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.4.49 ....19



/J1~h ill {{1~v
HEe-RAS Plan: Plan 02 ProfHe: PF 1

• 1800.00

Culvert
1800.00 1402.86 1408.81 1409.05 0.000154 3.94 457.43 76.96 0.28
1800.00 1402.74 1407.09 1.407.09 1408.87 0.001985 10.70 16826 47.39 1.00
765.00 1427.57 1430.07 1431.55 1435.12 0.012891 18.04 42.41 21.98 2.29
765.00 1423.78 1426.40 1427.76 1430.85 0.010760 16.92 45.21 22.49 2.10
765.00 1423.91 1425.73 1427.09 1430.66 0.016034 17.82 42.93 27.27 2.50
765.00 1423.73 1428.66 1426.91 1429.08 0.000450 5.19 147.31 39.73 0.48

765.00 1423.55 1427.55 1427.55 1428.97 0.002189 9.57 79.94 27.99 1.00
765.00 1421.22- 1424.20 1425.21 1427.37 0.006683 1429 53.53 23.92 1.68
765.00 1421.18 1426.21 1424.36 1426.60 0.000420 5.07 151.00 40.10 0.46
765.00 1421.18 1426.17 1426.58 0.000431 5.11 149.66 39.97 0.47
765.00 1421.05 1425.05 1425.05 1426.47 0.002189 9.57 79.93 27.99 1.00
765.00 1419.8-4 1423.03 1423.8-4 1425.68 0.005209 13.07 58.52 24.7.4 1.50
765.00 1418.07 1421.18 1.422.06 1424.02 0.005736 13.53 56.54 24.42 1.57

765.00 1418.05 1422.88 142123 1423.32 0.000487 5.34 14328 39.32 0.49
765.00 1417.85 1422-88 1423.28 0.000418 5.06 151.30 40.13 0.46

765.00 10417.75 1421.75 1421.75 1423.17 0.002190 9.57 79.93 27.99 1.00
765.00 1416.23 1419.35 142023 1422.16 0.005633 13.44 56.90 24.48 1.55
765.00 1414.82 1417.83 1418.82 1420.92 0.006462 14.12 54.18 24.03 1.66
765.00 1412.75 1415.72 1416.75 1418.93 0.006789 14.37 53.23 23.87 1.70
765.00 1410.17 1413.11 1414.17 1416.40 0.007040 14.56 52.55 23.76 1.72
765.00 1409.30 141229 1413.30 1415.43 0.006578 14.21 53.84 23.97 1.67
765.00 1406.47 1409.41 1410.46 1412.69 0.007002 14.53 52.65 23.77 1.72
765.00 10404.72 '.07.82 '''08.71 1410.67 0.005738 13.53 $6.53 2.....2 1.57

765.00 1404.26 1408.84 1408.26 1409.81 0.001287 7.89 96.93 30.32 0.78

765.00 1403.70 1408.76 1409.49 0.000868 6.84 111.92 32.24 0.65
1035.00 1404.47 1.(07.65 1408.37 141021 O.l)()45()l 12.85 80.53 31.71 1.42
1035.00 1403.80 1406.68 1407.70 1409.53 0.000936 7.40 139.79 38.28 0.68

•

•
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HEG-RAS Plan: Plan 02 Pmfie: PF 1



TROP G IIJD
HEe-RAS Plan: Plan 02 Prolile:PFl• 1312.00

C.......n

1312.00 1402.86 1407.80 1407.99 0.000147 3.45 380.07 76.94 027
1312.00 ',(02.7" '406.37 1406.32 1407.83 0.002001 9.71 135.15 44.51 0.98
653.00 1427.57 1429.86 143123 1434046 0.012909 1722 37.93 21.15 2.27
653.00 1423.78 '426.19 1427.44 143022 0.010667 16.10 40.56 21.&1 2.07
653.00 1423.91 1425.56 1426.80 1430.03 0.016220 16.96 38.50 26.61 2.49
653.00 1423.73 142826 1426.62 1428.&1 0.000450 4.96 131.63 38.12 0.47
653.00 1423.55 '427.19 '''27.19 1428.53 O.OO22n 929 70.30 26.58 1.01

653.00 1421.2.2 '423.93 1424.88 1426.90 0.006917 13.82 4726 2.2.85 1.69
653.00 1421.18 1425.80 1424.07 1426.16 0.000418 4.83 135.'4 38.49 0.45
653.00 1421.18 1425.n 1426.14 0.000429 4.88 133.66 38.35 0.46

653.00 1421.05 1424.70 1.424.70 1426.03 0.002.274 929 70.32 26.58 1.01

653.00 1419.84 142.2.74 '.(23.48 142523 0.005407 12.66 51.57 23.59 1.51

653.00 1418.07 1420.91 1421.73 1423.53 0.005809 12.99 5028 23.37 1.56
653.00 1418.05 1422.48 1420.94 142.2.88 0.000490 5.11 127.76 37.71 0.49

653.00 1417.85 142.2.48 142.2.84 0.000416 4.82 135.42 38.51 0.45
653.00 1417.75 1421.40 1421.40 1422.73 0.002273 928 70.34 26.58 1.01

653.00 141623 1419.07 1419.87 1421.70 0.0<l5840 13.01 50.18 23.35 1.56
653.00 1414.82 1417.57 1418.46 1420.43 0.006569 13.57 4a.13 23.00 1.65
653.00 '412..75 1415.47 1416.40 1418.41 0.006833 13.76 47.46 2.2.88 1.68
653.00 1410.17 1412.87 1413.81 1415.88 0.007060 13.92 46.91 2.2.79 1.71
653.00 1409.30 1412.05 1412.95 1414,91 0.006548 13.55 48.18 23.01 1.65
653.00 1406.47 1409.17 1410.11 1412.17 0.007056 13.92 46.93 22.79 1.71
653.00 1oC04.n 1407.58 1408.36 1410.16 O.OO667~ 12.88 SO.70 23.44 1.54
653.00 '''00126 1407.91 1407.91 1409.2.. O.OO22n 929 70.30 26.58 1.01

653.00 1403.70 1407.30 1407.35 1408.69 0.002378 9.44 6921 26.41 1.03
659.00 1404.47 1406.94 1407.45 1408.87 0.004500 11.17 59.00 28.86 1.38
659.00 1403.60 1407.76 1406.79 1408.36 O.llOOl\lO 620 106.36 34.66 0.62

•

•
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• SRT - Sossaman Channel and North Channel from DIS End of Sossaman cac to Hawes Channel - Existin

Sossaman CSC and Channel
#1 - 930+50, 200' Rt 1402.74 7.5 30 0 0 1410.24 15.0 1402.74 45 1402.74 60 1410.24 1787
#2 - DIS End of Sossaman CS 1402.86 7.3 77 86 0 1410.16 0.1 1402.86 76.9 1402.86 77 1410.16
#3 - U/S End of Sossaman CS 1403.31 8.1 77 222 0 1411.41 0.1 1403.31 76.7 1403.31 77 1411.41
#4 - 930+50, 168' Lt 1403.61 7.9 19 60 0 1411.51 15.8 1403.61 34.8 1403.61 50.6 1411.51 1154
#5 - 930+50, 316' Lt 1404.47 8 19 148 0 1412.47 16.0 1404.47 35.0 1404.47 51 1412.47 1154
North Channel Tributary
#6 - 930+96.65, 148' Lt 1403.7 7.8 12 41 0 1411.5 15.6 1403.7 27.6 1403.7 40.6 1410.2 633
#7 - 932+98, 300' Lt 1404.26 8.1 12 271 0 1412.36 16.2 1404.26 28.2 1404.26 44.4 1412.36
#8 - 935+00, 300' Lt 1404.72 9.2 12 202 0 1413.92 18.4 1404.72 30.4 1404.72 48.8 1413.92
#9 - 938+00,300' Lt 1406.47 8.5 12 300 0 1414.97 17.0 1406.47 29 1406.47 46 1414.97
#10 - 942+00, 305' Lt 1409.3 7.7 12 400 0 1417 15.4 1409.3 27.4 1409.3 42.8 1417
#11 - 943+36, 306' Lt 1410.17 7.5 12 136 0 1417.67 15.0 1410.17 27 1410.17 42 1417.67
#12 - 947+00,358' Lt 1412.75 8.3 12 364 0 1421.05 16.6 1412.75 28.6 1412.75 45.2 1421.05
#13 - 950+00, 358' Lt 1414.82 8.2 12 300 0 1423.02 16.4 1414.82 28.4 1414.82 44.8 1423.02
#14 - 952+00, 358' Lt 1416.23 7.5 12 200 0 1423.73 15.0 1416.23 27 1416.23 42 1423.73
#15 - 954+63, 359' Lt 1417.75 7.2 12 263 0 1424.95 14.4 1417.75 26.4 1417.75 40.8 1424.95
#16 - 954+80,359' Lt 1417.85 6.9 20 17 0 1424.75 13.8 1417.85 33.8 1417.85 47.6 1424.75
#17-955+45,35gLt 1418.05 7.7 20 65 0 1425.75 15.4 1418.05 35.4 1418.05 50.8 1425.75
#18 - 955+60,359' Lt 1418.07 7.8 12 15 0 1425.87 15.6 1418.07 27.6 1418.07 43.2 1425.87
#19 - 958+60, 359' Lt 1419.84 8 12 300 0 1427.84 16.0 1419.84 28 1419.84 44 1427.84

•#20 - 960+65, 356' Lt 1421.05 7.6 12 205 0 1428.65 15.2 1421.05 27.2 1421.05 42.4 1428.65
#21 - 960+80,356' Lt 1421.18 8 20 15 0 1429.18 16.0 1421.18 36 1421.18 52 1429.18
#22 - 961+40,356' Lt 1421.18 7.9 20 60 0 1429.08 15.8 1421.18 35.8 1421.18 51.6 1429.08
#23 - 961+60, 356' Lt 1421.22 7.8 12 20 0 1429.02 15.6 1421.22 27.6 1421.22 43.2 1429.02
#24 - 965+60, 355' Lt 1423.55 8.1 12 400 0 1431.65 16.2 1423.55 28.2 1423.55 44.4 1431.65
#25 - 965+80, 355' Lt 1423.73 7.9 20 20 0 1431.63 15.8 1423.73 35.8 1423.73 51.6 1431.63
#26 - 966+53, 355' Lt 1423.91 8.3 20 73 0 1432.21 16.6 1423.91 36.6 1423.91 53.2 1432.21
#27 - 966+64, 355' Lt 1423.78 8.4 12 11 0 1432.18 16.8 1423.78 28.8 1423.78 45.6 1432.18
#28 - 970+11, 355' Lt 1427.57 8.9 12 347 0 1436.47 17.8 1427.57 29.8 1427.57 47.6 1436.47

The Sossaman CSC is a 6-12'x6' CSC with 12" walls and a top of road elev =1413.5

•
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E..,d1mp__::"1F"'---:b>
\ -~

C·- t ?

L~ N. RlW Chonnel~
t

Ex.I.R/W.

~ Slo. 940-+0000 (30562' U.)
IJ. = 0° 38' 27" Rl . I

N. R/W CHANNEL NO.2
® CURVE DATA {. CHANNEL

R=209.6S'
11=74°00'OO"Rt.
T= 157.98'
L=.270.77'

t Sta.93S+00.00 1300.03' uJ
11 =0°38 2.7 Lt.
Her. Angle Pt.

paM BM#P-9 Ahwninl!mCapSetInSidewatk I ............1 I: ,1"",,-
Of Southeast Corner Power ReI. O'Jerposs At SR3 _ ISt01II - 10. I"':: 1""$ AS -, I
SR360 Stomped. Elev. 1371.52 I. 9 1--1 ,-oze'I·!>" I .., I UD ,HI'.e+,;~I

l Sto. 931+40.20 (300.03' LtJ C;;~
P.I. Curve No.8

o
l'J
O).!J

1r~1-'II

Lt.Sto.92B+ 70 To 929+ 91
Install NflW Fence:3 South Of
R/W Line

SUPERSTIT ON FREEWAY .. ?Iff T1 It.Sto.918+53o I Begln-Rew Fence
POWER RD. TO U.S. 60 PHASE JI ~ I J.. Lt.Sto.9IB+53io940+00

MARICOPA/PINAL CO. t Sto.916+95.77126B.3tLtl 0: l..;'ria, Ff' [)4 L.F.NiWOlolnOnkFence.. - iype I (72~) Std.C-12.20

II Sta~912 +06.11 (423.16' LtJ l Sto.916+60.77128B.31'Lt. .1 I Lt. Stn. 911tOO II Sto. 928+09.32 (248.43 UJ
A=0 31 35 Rt. P. T. Hor. Curve ;! I Q. "Eiid New Fence End Channel No. I

lSIo.915+86.041288.2O'Lt. ~~I pi,:: U.Sto.9IO+00To917+00
P.I. Hor. Curve No.6 15 I I/f/ 7441..Ji tl.fo'!.~Qjn Lin.!!fence l 510.928+06.441245.90' Lt.)

New 20' t Stn. 915+52.97 1355.21'ltJ ~I Q. Type I \721 Std. C-12.20 P.T. Hor. Curve
Cst. Esm. P.R.C. Hor. Curve l)' "1 ~ 5to.927+83.12 (225.46' LtJ

"\ t Stn 91"+20.12. (421.78' Lt. ~ ~ I / P.l Hor. Curve No. 7

0i~1
P.I. Hor. Curve No.5 =r}f.J:=. (.j ~ St~. 927+52.18 (227.45'U.)

It Sto.914+45B9(422.1" Lt.) I() ~J' P.C. Hor. Curve \\

\

C.. Hor. Curve - M: "hPJ AVE et Stu. 919 +98.79 (275.85' u.' 10
~ ~ Exst Interim llildl en l-I I /11= '°4342." Lt. ~

(l)1--h."."..,..-::::-\-_\~Un~pr.ia;;;veo=d Q. h g I. Hor. ~~e Pt. , Lt. Stn 928+35+
XS.HfW 'ACCIl5S~-=;----- r7 ! I~ II ~VlElst~t101161111E!8C.B.C , ChainLlnkFenceGo1e.Typell7Z"j\

~I-i=" ...:;;.,-~;::= ~ ¥ -=-_ rJ;:. ~ ~ "Ci 5to. 918+63 77 .(?8a62' I 1.\ (Double-IS' Wide) Std. C-12.20 ~.\
N.R/WChDnn~INnn;.... -....:......~ 1/ •• 1-:; I~. "~[/I L\=S"Z9'27"Rt .' r·"o.._..' ~L ~®1 1/ .' [=.. .... Hor. An Ie Pl -_. ..... .- ......T 1 5 ~ 6 II. I~ l~ . lJ 510.3+50.00 stlI.e+oo.oo Cul-De-Sac '\ I J

P d N 7 JAccess' ~L'l'o..-' W • • • T LBegin Toper End Toper \h on o. "'1l1~~ • ::1. (Ne.., ~ .Channel AcCess IJIF...io...,...

...- 1 Rood ~ -'N"- NJR/W Channel No. ,~'f"_ ~G_ Point \ j; - I

..- -~ -'!l\ -~ ::.,,~ .f ~5<l .., - _.Lf'\.., c

I
--_~'C II • l'u D O·~"I_ Rompl T c~"? ~ I tb.._;!lf~~P.J]~ _T. _---.d5:l.Toper~ . \tI -Alo.. - .~

P
Ii. .. g. ,., ::1.1__......" Il- 1 l - ~~~~:...t.P :--; "7f Sto. 929+84.74\ i6

R~t.'· .~ II IJ!, ~-~....... _r. c· p ""'E!~\.UEnd Gore /tIj~I!~
or_I s I-- ~i IliL~' , .:=: ':::-c-R P. ~ -- J'Q\j~:'I::on...01 "trli0:I,"Y- EIlCl Toper - .1.1.<:';"1: In. ~

•

•
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i

.. ~ .

(

N. R/W CHANNEL NO.1
CURVE DATA'- CHANNEL

@ R=120.00' ® R=·120.00'
11=63°28'59" /1=63°49'21"
T=74.24' T=74.73'
L =: 132.96' L =133.67'

® R=75.00'
Ii: 44°5S'38"U.
T=31.01'
L =56.81'



I
I
I_--T_--T---r--J- -~------------

Exst RIW...l
LLI
~
~

:E:
o

I~

~sto. 966+86 (I74'U]
Elev.l43I. 23
Begin Drainage SWllle

I 360 Ml 016

~ Sta.961+00.00 (355.00' LIJ
0=2°5151" Rt.
Horiz Angle Pt.

lSto.962 tOO.OO( 352.00' LtJ
6: 2°51'51" Lt.
Horiz Angle Pt.

-.!...-_----------
~z
T

a.

l SI0.959too.00 (354.00' Lt.)
6 =1"43'04" U.

rlz Angle Pt.

t Sto.960tOO.OO (353.00' Lt.)
11 = 1°43'07" Lt.

oriz Angle PI.

300
i

l 5t0.958+00.00 (358.00' LtJ
tJ. = 2°03'41" Rt.

oriz Angle Pt.

SR 360

100 200

N

SCALE IN FEET

'""--c--C__--1__C_____ I
.c -----c-----c----I--c-----C------11

----------~

100 0
!5l'\ilIil"6i

SUPERSTITION FREEWAY

t.

Pmd NaB

It SIo.948tOO.00 (35800' UJ
0= 100a'45" Lt.
Horiz An91~ PI.

t 5to.949 tOO.OO (360.(;)0' UJ
A =1°0845' RI.
Hariz Angle Pf.

'l 51o.953too.00 (360.00' U.l
A=oo13'45 Rt.

oriz Angle PI.

- or-=--=-=--=-T - -==--=T--:..::::- r==--==--T- ='-::"::-T-=--=--=-=r- =--:"'::-T- - - ,-= - T-=~T---= ~T=--
Sta.946+00(tOO'U.)

Elev.1416.03
End DroinogeSwole NOTES'

I. For Slorm Drainage DetentIon Pond And Pipe Culvert
Construction Details, See The Following,

Pond No. Plan Sheet
8 C-55
9 C-56
10 C-57

2. For Diversion Beom Detoils, See Sheets C-76, C-77

3_ For Weir Details, See Sheets C-69,C-78

4. For Access Romp DetailS. See Sheet C-79

5. For N. R/W Channel No.2 Hor. Conlrol Data, See Sheet C-15

6. For N. R/W Channel No.2 Profile, See Sheets C-41,C-42e.C-43
7. For Slorm Drain Outfall No.3 Plan a Profile, See Sheets C-556 C-4B
e. For Delention Pond Typical Sections,See Sheet C-71

9. For Drainage Channel Typical Sections,See Sheet C-74

p e. M BM# P. 9 Aluminum Cop Set In Sidewalk
Of Southeost Corner Power Rd. Overpass At S.R360
Stomped. Elell 1371.52

4...__--1 '-- F-

TRACS NO. H204301 C F-Oi.B-IJMJ 5'3 ~ OF'Z98

@ CURVE DATA t. CHANNEL

R " 15000'
A " 34'"22' 15"At.
T" 46.39'
L" 89.98'

@CURVE DATA ~ CHANNEL

R" /5000'
A " 34°22'15" U
T" ~.391

L It 89.98'

Lt.Slo.940tOO To 970+00
30911.F.Chain Link Fence
Type I (72") Std C-12.20

Lt. 5to. 940+00 To 970+00
38 L.F. Chain Link Fence

Type 1(72") 5to.C-12.20
~ Sto. 944+30.64 305.62' Lt.)
P.C. Hor. Curve

t. Sto.944+-77.03 305.62' t
P.I. Curve No.9

~ Sto.945+15.32 31.81' Lt.
P.R.C. Hor. Curve

'l S .945+53.61 <35B.OO'lt.
P.l. Curve No. 10 I

01 It Sto. 946+00.00 (358 adUJ:g I ~

~~~~~~~~~~~~~~~~~~~'IT'~Ho~r'~Curv~~e~~~~~g~~~;;;;;~~~_~~~~;~~mE~~~~~~=I~~~~~~~g~~I~~~~~;~~~~II~~I~~§~~~~~~

SUPERSTITION FREEWAY
POWER RD. TO U.S. SO-PHASE II
MAR ICOPA /PINAL CO.

•
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Regis, Tony

From:

•

nt:
~:

• b·';sU ject:

Blau, Jeff
Wednesday, April 02, 2003 4:17 PM
Regis, Tony
FW: Santan Freeway East Channel Freeboard Requirement

--~--Original Message-----
From: D'Arcangelis, Chris [mailto:darcangelisChris@stanleygroup.com]
Sent: Wednesday, February 26, 2003 10:28 AM
To: Rasmussen, Scott; Blau, Jeff
Cc: Jeff Beimer (E-mail)
Subject: Santan Freeway East Channel Freeboard Requirement

Scott & Jeff Blau,

I spoke with both Dennis Crandall and Jeff Beimer yesterday (2/26/03)
concerning the freeboard requirements for the east side offsite channel.
Since this is an ADOT channel, even though the design is for the 100-year
discharge set by the FCDMC, we are to design to ADOT criteria.

ADOT's position is that the channel be designed so the 100~year Q is kept
within the channel lining.

Sincerely,

Christopher D'Arcangelis, P.E.
Stanley Consultants

.-508-3040

•
1



E.G. Elev ' E':G.SIQP8· .•Vel nl\

• (ds) ,,,.' ( ,. (fI)'~" ·""(fliil) '" . ~,(flIs5. ;.
68.00 1436.79 1438.45 1438.71 0.001544 4.11 0.64
68.00 1436.66 1437.94 1438.45 0.004122 5.76 1.01
68.00 1436.00 1437.07 1437.87 0.007812 7.15 1.36
68.00 1434.00 1434.64 1437.34 0.052192 13.19 3.28
68.00 1433.07 1434.25 1434.82 0.005092 6.04 1.12
68.00 1431.90 1433.01 1433.68 0.006380 6.53 1.24
68.00 1430.73 1431.89 1432.48 0.005386 6.16 1.15
68.00 1430.04 1431.18 1431.80 0.005785 6.31 1.19
68.00 1429.57 1430.71 1431.33 0.005919 6.36 1.20
68.00 1429.10 1430.24 1430.86 0.005876 6.35 1.19
68.00 1428.75 1429.89 1430.01 1430.51 0.005890 6.35 1.20

68.00 1428.29 1430.12 1429.54 1430.30 0.000959 3.38 0.51
68.00 1427.82 1430.12 1430.22 0.000393 2.46 0.34

210.00 1426.65 1429.46 1429.97 0.001715 5.73 0.72
325.00 1425.49 1428.80 1426.46 1429.55 0.002116 6.96 0.62
439.00 1424.32 1427.60 1427.60 1426.96 0.003149 6.73 1.01

•

•



202UUS60 TI - Phase 1 - Southeast Chann Plan: SE Channel Plan
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202UUS60 TI - Phase 1 - Southeast Chann Plan: SE Channel Plan
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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 - phase 1 - southeast Chann
ProJect File : RMSAse.prj
Run Date and Time: 4/1/2003 3:53:41 PM

Project in English units

o
o

Mulitple openings ~
Inline weirs ~

PLAN DATA

plan Title: SE Channel Plan
plan File 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RAS\RMSAse.p01

Geometry Titl e: SE Channel Geometry
Geometry File: 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RA5\RM5Ase;gOl

Flow Title SE Channel Flow Data
Flow File 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RAS\RMsAse.f01

plan summary Information:
Number of: cross Sections ~ 16

Culverts 0
Bridges 0

computational Information
Water surface calculation tolerance ~
critical depth calculaton tolerance ~
Maximum number of interations ~
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation options

•

Critical depth computed only where necessary
conve¥ance calculation Method: At breaks in n values
Frictlon Slope Method: Average conveyance
computational Flow Regime: Mixed Flow

only

FLOW DATA

Flow Title: SE Channel Flow Data
Flow File 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RAS\RMSAse.f01

Flow Data (cfs)

River
202L/US60 TI
202L/US60 TI
202L/US60 TI
202L/Us60 TI

Reach
southeast chan.
Southeast Chan.
Southeast Chan.
Southeast Chan.

RS
25708
24300
24100
23900.00

PF 1
68

210
325
439

Southeast Chan. PF 1

Boundary conditions

River Reach

202L/US60 TI

profile Upstream

Known WS ~ 1442.86

Downstream

Known WS ~ 1426.42

Sta El ev Sta El ev
88.16 1440.79 92 1436.95

175.04 1441. 63 175.05 1441. 63
178.69 1441.64 191.99 1441. 72

15
Sta Elev

83.68 1440.95
120 1441.19

178.57 1441.64

GEOMETRY DATA

Geometry Title: SE Channel Geometry
Geometry Fi1e : 1: \PROJECTS\11194 superRedTan\Drng\95%\HEC-RAS\RMSAse. gOl

CROSS SECTION RIVER: 202L/US60 TI
REACH: Southeast chan. RS: 25708

INPUT
Description:
Station Elevation Data num~

Sta Elev Sta Elev
-8 1441.12 71.68 1441.19

100 1436.79 108 1440.79
175.25 1441.63 177.91 1441.63

Manning's n values
Sta n val· Sta

-8 .035 88.16

nurn=
n val

.016

3
Sta
108

n val
.035

•

Bank Sta: Left
88.16

Right
108

Lengths: Left Channel Right
100 100 100

coeff Contr. Expan.
.1 .3

page 1



RMSAse.rep
CROSS SECTION OUTPUT profi 1e #PF 1• E.G. Elev (ft) 1438.71 Element Left DB Channel Right DBVe1 Head (ft) 0.26 wt. n-val. 0.016W.S. Elev (ft) 1438.45 Reach Len. (ft) 100.00 100.00 100.00cri't W.S. (ft) 1438.07 Flow Area (sq ft) 16.54E.G. slope (ft/ft) 0.001544 Area (s~ ft) 16.54

Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width (ft) 12.83 TOP width (ft) 12.83ve Total (ft/s) 4.11 AVS' vel. (ft/s) 4.11Max chl Dpth (ft) 1.66 Hy r. Depth (ft) 1.29Cony. Total (cfs) 1730.6 Cony. (cfs) 1730_6
Length wtd. (ft) 100.00 Wetted per. (ft) 13.84Min ch El (ft) 1436.79 Shear (l b/sq ft) 0.12Alpha 1.00 Stream Power (lb/ft s) 0.47
Frctn LOSs (ft) 0.24 cum volume (acre-ft) 0.91C & E LOSS (ft) 0.03 Cum SA (acres) 0.63

Sta El ev Sta El ev
88.16 1440.66 92 1436.82

175.04 1441.5 175.05 1441.5
178.69 1441.51 191.99 1441.59

15
Sta Elev

83.68 1440.82
120 1441.06

178.57 1441. 51

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: 202L/Us60 TI
REACH: Southeast chan. RS: 25680

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
-8 1440.99 71.68 1441.06

100 1436.66 108 1440.66
175.25 1441. 5 177.91 1441.5

Manning's n values num= 3
Sta n val Sta n val Sta n val
-8 .035 88.16 .016 108 .035

Bank Sta: Left Ri~ht Lengths: Left channel Right Coeff Contr. Expan.
88.16 08 100 100 100 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1438.45 Element Left DB Channel Right OBvel Head (ft) 0.52 Wt. n-val. 0.016
W.S. Elev (ft) 1437.94 Reach Len. (ft) 100.00 100.00 100.00crit W.S. (ft) 1437.94 Flow Area (sq ft) 11.80
E.G. slope (ft/ft) 0.004122 Area (s~ ft) 11.80
Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width (ft) 11.66 Top width (ft) 11.66
ve Total (ft/s) 5.76 AVS' vel. (ft/s) 5.76Max chl Dpth (ft) 1.27 Hy r. Depth (ft) 1.01• Cony. Total (cfs) 1059.2 Conv. (cfs) 1059.2Length wtd. (ft) 100.00 wetted Per. (ft) 12.43Min ch El (ft) 1436.66 shear (1 b/sq ft~ 0.24Alpha 1.00 stream Power (l /ft s) 1.41Frctn Loss (ft) 0.41 Cum volume (acre-ft) 0.88C & E LOSS (ft) 0.00 Cum SA (acres) 0.61

warning:

warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.
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: 202L/US60 TI
REACH: Southeast chan. RS: 25580

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
-8 1440.06 -3.91 1440.07

83.68 1440.16 88.16 1440
120 1440.4 123.54 1440.49

163.13 1440.64 163.28 1440.64

Expan.
.3

Sta Elev
71.68 1440.4

108 1440
152.21 1440.6

coeff Contr.
.1

Sta Elev
48.15 1440.25

100 1436
148.591440.59

192 1440.75

Right
20

19
Sta Elev

-3.84 1440.07
92 1436.16

123.61 1440.49
163.32 1440.64

3
Sta n val
108 .035

nurn:
n val

.016

Lengths: Left Channel
20 20

Sta
88.16

Right
108

Manning's n values
Sta n val
-8 .035

Bank Sta: Left
88.16

CROSS SECTION OUTPUT profil e #PF 1

E.G. Elev (ft) 1437.87 Element Left DB
vel Head (ft) 0.79 Wt. n-val.
W.S. Elev (ft) 1437.07 Reach Len. (ft) 20.00
Crit W.S. (ft) 1437.28 Flow Area (sq ft)
E.G. slope (ft/ft) 0.007812 Area (sq ft)
Q Total (cfs) 68.00 Flow (cfs)
Top width (ft) 11.06 TOP width (ft)
Vel Total (ft/s) 7.15 Avg. vel. (ft/s)
Max chl Dpth (ft) 1.07 Hydr. DeJlth (ft)
Cony. Total (cfs) 769.3 Cony. (cfs)
Length wtd. (ft) 20.00 wetted Per. (ft)
Min ch El (ft) 1436.00 Shear (lb/sq ft)
Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.55 Cum volume (acre-ft)
c & E LOSS (ft) 0.03 Cum SA (acres)

•
Note: program found supercritical flow starting at this cross section.
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Channel
0.016
20.00
9.51
9.51

68.00
11.06
7.15
0.86

769.3
11.69
0.40
2.84
0.85
0.58

Right OB

20.00



19
Sta Elev

67.12 1440.13
82.32 1439

123.41 1440.33
179.83 1440.6

• CROSS SECTION RIVER: 202L/Us60 TI
REACH: Southeast Chan. RS: 25560

INPUT
Description:
Station El evati on Data num=

Sta Elev Sta Elev
-8 1439.91 37.17 1440.03

68.68 1439.9 80.68 1439.66
110 1439 123 1439.9

157.25 1440.5 157.27 1440.5

Sta Elev
67.78 1439.91

92 1434.16
134.09 1440.38
191. 99 1440.65

RMSAse.rep

Sta Elev
67.81 1439.9

100 1434
157.22 1440.5

Manning's n values
Sta n val Sta
-8 .035 82.32

num=
n val

.016

3
Sta
110

n val
.035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
82.32 110 160 160 160 .1 .3

CROSS SECTION OUTPUT profi1e #PF 1

E.G. Elev (ft) 1437.34 Element Left OB channel Right OB
vel Head (ft) 2.70 wt. n-val. 0.016
W.S. Elev (ft~ 1434.64 Reach Len. (ft) 160.00 160.00 160.00
Crit W.S. (ft 1435.25 Flow Area (sq ft) 5.16
E.G. slope (ft/ft) 0.052192 Area (Sf ft) 5.16
Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width ~ft) 10.25 Top wi dth (ft) 10.25
ve Total ft/s) 13.19 AVa' vel. (ft/s) 13.19
Max ch1 Dpth (ft) 0.64 Hy r. Depth (ft) 0.50
conv. Total ~Cfs) 297.6 Cony. (cfs) 297.6
Length wtd. ft) 160.00 wetted per. (ft~ 10.52
Min Ch El (ft) 1434.00 shear (lb/sq ft 1.60
Alpha 1.00 Stream Power (lb/ft s) 21.06
Frctn LOSS (ft5 0.32 Cum volume (acre-ft) 0.85
C & E LOSS (ft 0.19 Cum SA (acres) 0.58

Sta Elev
35.4 1438.82

67.511438.86
100 1433.07

177.78 1439.29

Sta Elev
19.55 1438.74
62.841438.95

92 1433.23
148.32 1439.25

23
Sta Elev

5.38 1438.68
62.821438.94
82.32 1438.07
148.3 1439.25

192 1439.35

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: 202L/US60 TI
REACH: Southeast Chan, RS: 25400

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
-8 1438.62 -7.36 1438.62

53.24 1438.89 62.77 1438.93
68.68 1438.97 80.68 1438.73

110 1438.07 123 1438.97
177.86 1439.29 177.93 1439.29

Manning's n values
Sta n val Sta

-8 .035 82.32

num=
n val

.016

3
Sta
110

n val
.035

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
82.32 110 190 200 210 .1 .3

CROSS SECTION OUTPUT profil e #PF 1

E.G. Elev (ft) 1434.82 Element Left OB channel Right OB
vel Head (ft) 0.57 Wt. n-val. 0.016
w.s. Elev (ft) 1434.25 Reach Len. (ft) 190.00 200.00 210.00
crit w.s. (ft) 1434.32 Flow Area (sq ft) 11.25
E.G. slope (ft/ft) 0.005092 Area (Sf ft) 11.25
Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width (ft) 12.41 Top width (ft) 12.41
ve Total (ft/s) 6.04 AVg. vel. (ft/s) 6.04
Max chl Dpth (ft~ 1.18 Hydr. Depth (ft) 0.91
Conv. Total (cfs 952.9 Cony. (cfs) 952.9
Length wtd. (ft) 200.00 wetted Per. (ft) 12.93
Min ch El (ft) 1433.07 shear (1 b/sq ft) 0.28
Alpha 1.00 Stream Power (lb/ft s) 1.67
Frctn Loss (ft) 1.89 Cum volume (acre-ft) 0.82
C & E Loss (ft) 0.64 Cum SA (acres) 0.53

warning:

warning:

warning:

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 additional cross sections.

CROSS SECTION RIVER: 202L/US60 TI
REACH: Southeast chan. RS: 25200

INPUT
Description:
Station Elevation Data num=

Sta Elev sta Elev
-81437.97 5.771437.98

59.56 1438.07 59.6 1438.05
80.681437.56 82.32 1436.9

123 1437.8 131.011438.01

n val
.035

Manning's n Values

•

Sta n val
-8 .035

Sta
82.32

num=
n val

.016

20
Sta Elev

58.58 1438.27
60.33 1437.84

92 1432.06
131.03 1438.01

3
sta
110

Sta Elev
58.87 1438.21
62.05 1437.81

100 1431.9
185.52 1437.82

Sta Elev
59.55 1438.07
68.68 1437.8

110 1436.9
191.99 1437.8
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RMSAse. rep
Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan..: 82.32 110 190 200 210 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. E1ev (ft) 1433.68 Element Left OB Channel Right OB
Vel Head (ft) 0.66 wt. n-val. 0.016
w. s. E1ev (ft) 1433.01 Reach Len. (ft) 190.00 200.00 210.00
Crit W.S. (ft) 1433.15 Flow Area (sq ft) 10.42
E.G. Sl0l>e (ft/ft) 0.006380 Area ~s~ ft) 10.42
Q Total (cfs) 68.00 Flow c s) 68.00
TO~ wi dth (ft) 12.13 Top Width (ft) 12.13
Ve Total (ft/s) 6.53 AVS' vel. (ft/s) 6.53
Max ch1 Dpth (ft) 1.11 Hy r. Del>th (ft) 0.86
Cony. Total (cfs) 851.3 Cony. Ccfs) 851.3
Length wtd. (ft) 200.00 wetted Per. (ft) 12.62
Min ch E1 (ft) 1431.90 Shear (lb/sq ft) 0.33
Alpha 1.00 Stream Power (1 b/ft s) 2.15
Frctn LOSS (ft) 1.14 cum volume (acre-ft) 0.77
C & E Loss (ft) 0.01 Cum SA (acres) 0.48

Sta E1ev
25.57 1436.61
68.68 1436.63

110 1435.73
149.43 1436.01

192 1435.9

Sta E1ev
15.39 1436.66
61.21 1436.44

100 1430.73
149.21 1436.07
191.46 1435.9

25
Sta E1ev
5.9 1436.71

48.38 1436.5
92 1430.89

146.18 1436.59
191.44 1435.9

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: 202L/us60 TI
REACH: Southeast chan. RS: 25000

INPUT
Descri ption :
station Elevation Data nurn=

Sta E1ev Sta E1ev
-8 1436.75 -2.98 1436.74

31.82 1436.58 36.54 1436.56
80.68 1436.39 82.32 1435.73

123 1436.63 138.54 1436.45
159.53 1435.98 166.76 1435.96

Manning's n values
Sta n val Sta
-8 .035 82.32

num=
n val

.016

3
Sta
110

n val
.035

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan .
82.32 110 120 120 120 . 1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. E1ev (ft) 1432.48 Element Left OB Channel Right OB
vel Head (ft) 0.59 Wt. n-va1. 0.016
W.S. E1ev (ft) 1431.89 Reach Len. (ft) 120.00 120.00 120.00
crit W.S. (ft) 1431.98 Flow Area Csq ft) 11.04
E.G. Slope (ft/ft) 0.005386 Area (s~ ft) 11.04• Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ Width (ft) 12.34 TOP width (ft) 12.34
ve Total (ft/s) 6.16 AVa' vel. (ft/s) 6.16
Max ch1 Dpth (ft) 1.16 Hy r. Del>th Cft) 0.89
Cony. Total Ccfs) 926.5 Cony. Ccfs) 926.5
Length wtd. Cft) 120.00 Wetted Per. (ft) 12.85
Min ch E1 (ft) 1430.73 shear (lb/sq ft) 0.29
Alpha 1.00 Stream Power (l b/ft s) 1.78
Frctn LOSS (ft~ 1.17 Cum volume (acre-ft) 0.72
C & E LOSS (ft 0.02 Cum SA (acres) 0.42

Sta E1 ev Sta E1 ev
80.68 1435.7 82.32 1435.04

123 1435.94 152.05 1435.91
160.08 1435.06 170.09 1435.04

16
Sta E1ev

68.68 1435.94
110 1435.04

157.49 1435.07

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: 202L/us60 TI
REACH: southeast chan. RS: 24880

INPUT
Description:
Station Elevation Data num=

Sta E1ev Sta E1ev
. -8 1435.81 57.23 1435.47

92 1430.2 100 1430.04
153.14 1435.64 155.42 1435.07

192 1435.04

Manning's n values
Sta n val sta

-8 .035 82.32

nurn=
n val

.016

3
Sta
110

n val
.035

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
82.32 110 80 80 80 .1 .3

CROSS SECTION OUTPUT profil e #PF 1

E.G. E1ev (ft) 1431.80 Element Left OB Channel Right OB
Vel Head Cft) 0.62 Wt. n-val. 0.016
W.S. E1ev (ft) 1431.18 Reach Len. Cft) 80.00 80.00 80.00
crit W.S. (ft) 1431.29 Flow Area Csq ft) 10.77
E.G. Slol>e Cft/ft) 0.005785 Area Cs~ ft) 10.77
Q Total Ccfs) 68.00 Flow Cc s) 68.00
TO~ width (ft) 12.25 TOP width (ft) 12.25
ve Total (ft/s) 6.31 AVS' vel. (ft/s) 6.31
Max Ch1 Dpth (ft) 1.14 Hy r. Depth (ft) 0.88
Cony. Total (cfs) 894.1 Cony. (cfs) 894.1
Length wtd. (ft) 80.00 Wetted Per. (ft) 12.75
Min ch E1 (ft) 1430.04 Shear (lb/sq ft) 0.31
Alpha 1.00 Stream POWer (lb/ft s) 1.93
Frctn LOSS Cft) 0.67 Cum volume (acre-ft) 0.69
C & E Loss Cft) 0.00 cum SA (acres) 0.39

• CROSS SECTION RIVER: 202L/us60 TI
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REACH: southeast chan. RS: 24800
RMSAse.rep

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
-8 1436 58.68 1435.47

100 1429.57 110 1434.57

n val
.035

Manning's n values
Sta n val Sta
-8 .035 82.32

num=
n val

.016

9
Sta Elev

70.68 1435.23
123 1435.47

3
Sta
110

Sta Elev
82.32 1434.57

142 1435

Sta Elev
92 1429.73

Bank Sta: Left Ri9ht Lengths: Left channel Right coeff Contr. Expan.
82.32 110 80 80 80 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1431.33 Element Left OB channel Right OB
vel Head (ft) 0.63 wt. n-val. 0.016
W.S. Elev (ft) 1430.71 Reach Len. (ft) 80.00 80.00 80.00
crit W.S. (ft) 1430.82 Flow Area (sq ft) 10.69
E.G. Slope (ft/ft) 0.005919 Area (S~ ft) 10.69
Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width (ft) 12.22 TOP Width (ft) 12.22
ve Total (ft/s) 6.36 AVa' vel. (ft/s) 6.36
Max Chl Dpth (ft) 1.14 Hy r. Del>th (ft) 0.87
cony. Total (cfs) 883.9 cony. (cfs) 883.9
Length wtd. (ft) 80.00 Wetted Per. (ft) 12.72
Min ch El (ft) 1429.57 shear (lb/sq ft) 0.31
Alpha 1.00 Stream power (lb/ft s) 1.97
Frctn LOSS (ft~ 0.47 Cum volume (acre-ft) 0.67
C & E Loss (ft 0.00 Cum SA (acres) 0.36

CROSS SECTION RIVER: 202L/uS60 TI
REACH: Southeast chan. RS: 24720

INPUT
Description:
Station Elevation Data nurn=

Sta Elev Sta Elev
-8 1435.4 32 1435.2

82.32 1434.1 92 1429.26
142 1435

11
Sta Elev

58.68 1435.1
100 1429.1

Sta Elev
70.68 1435.06

110 1434.1

Sta Elev
80.68 1434.86

123 1435.1

Manning's n values
Sta n val Sta
-8 .035 82.32

num=
n val

.016

3
Sta
110

n val
.035

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
82.32 110 60 60 60 .1 .3•CROSS· SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1430.86 Element Left OB Channel Right OB
vel Head (ft) 0.63 wt. n-val. 0.016
w.S. Elev (ft) 1430.24 Reach Len. (ft) 60.00 60.00 60.00
crit W.s. (ft) 1430.35 Flow Area (sq ft) 10.72
E.G. slope (ft/ft) 0.005876 Area (s~ ft) 10.72
Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width (ft) 12.23 TOP Width (ft) 12.23
ve Total (ft/s) 6.35 AVa' vel. (ft/s) 6.35
Max chl Dpth (ft) 1.14 Hy r. Del>th (ft) 0.88
Cony. Total ~cfs) 887.1 Cony. (cfs) 887.1
Length wtd. ft) 60.00 Wetted Pe r. (ft) 12.73
Min ch El (ft) 1429.10 shear (1b/sq ft6 0.31
Alpha 1.00 Stream power (11ft. s) 1.96
Frctn LOSS (ft.) 0.47 Cum volume (acre-ft) 0.65
C & E LOSS (ft) 0.00 cum SA (acres) 0.34

10
sta Elev

68.68 1434.65
110 1433.75

CROSS SECTION RIVER: 202L/uS60 TI
REACH: southeast chan. RS: 24660

INPUT
Description:
station Elevation Data num=

Sta Elev Sta Elev
-8 1435.2 62 1435
92 1428.91 100 1428.75

st.a Elev
80.68 1434.41

123 1434.65

st.a Elev
82.32 1433.75

142 1434.5

Manning's n values
Sta n val Sta

-8 .035 82.32

num=
n val

.016

3
Sta
110

n Val
.035

Bank Sta: Left Right Lengths: Left channel Right coeff Cont r . Expan.
82.32 110 80 80 80 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1430.51 Element Left OB Channel Right OB
vel Head (ft) 0.63 Wt. n-val. 0.016
W.S. Elev (ft5 1429.89 Reach Len. (ft) 80.00 80.00 80.00
crit W.S. (ft 1430.01 Flow Area (sq ft.) 10.71
E.G. slope (ft/ft) 0.005890 Area (s~ ft) 10.71
Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width (ft) 12.23 TOP Width ~ft) 12.23
ve Total (ft/s) 6.35 AVa' vel. ft/s) 6.35
Max chl Dpth (ft) 1.14 Hy r. Depth (ft) 0.88
Cony. Total (cfs) 886.0 cony. (cfs) 886.0
Length wtd. (ft) 80.00 Wetted Per. (ft~ 12.73
Min ch El (ft) 1428.75 Shear (1 b/sq ft 0.31• Alpha 1.00 Stream Power (1 1ft s) 1.96
Frctn LOSS (ft) 0.35 Cum volume (acre-ft) 0.63
C & E LoSS (ft) 0.00 cum SA (acres) 0.33
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10
Sta Elev

58.68 1434.19
110 1433.29

• CROSS SECTION RIVER: 202L/US60 TI
REACH: Southeast chan. RS: 24580

INPUT
Descri ption:
Station Elevation Data num=

Sta Elev Sta Elev
-8 1435 52 1434.5
92 1428.45 100 1428.29

Sta Elev
70.681433.95

123 1434.19

RMSAse.rep

Sta Elev
82.32 1433.29

132 1434.2

Manning's n values
Sta n val Sta
-8 .035 82.32

num=
n val

.016

3
Sta
110

n val
.035

Bank Sta: Left Riiht Lengths: Left Channel Right coeff Contr. Expan.
82.32 10 80 80 80 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1430.30 Element Left OB channel Right OB
vel Head (ft) 0.18 wt. n-val. 0.016
w.S. Elev (ft) 1430.12 Reach Len. (ft) 80.00 80.00 80.00
cdt W.S. (ft) 1429.54 Flow Area (sq ft) 20.14
E.G. Slope (ft/ft) 0.000959 Area (S1 ft) 20.14
Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width (ft) 15.00 Top width (ft) 15.00
ve Total (ft/s) 3.38 AVS' vel. (ft/s) 3.38
Max Chl Dpth (ft) 1.83 Hy r. DeJlth (ft) 1.34
Cony. Total (cfs) 2195.9 conv. (ds) 2195.9
Length wtd. (ft) 80.00 wetted Per. (ft) 15.83
Min ch El (ft) 1428.29 Shear (lb/sq ft~ 0.08
Alpha 1.00 stream power (1 /ft s) 0.26
Fretn Loss (ft) 0.05 Cum volume (aere-ft) 0.61
C &E Loss (ft) 0.02 Cum SA (acres) 0.30

Sta Elev
68.68 1433.72

110 1432.82
144.21 1432.75
182.46 1432.41

Sta Elev
54.39 1433.34

100 1427.82
142.3 1432.79

182.43 1432.41

21
Sta Elev

16.61 1433.39
92 1427.98

138.88 1433.68
182.36 1432.41

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: 202L/US60 TI
REACH: southeast chan. RS: 24500

INPUT
Description:
Station Elevation Data num=

Sta Elev sta Elev
-8 1433.63 16.59 1433.39

80.68 1433.48 82.32 1432.82
123 1433.72 138.69 1433.73

144.22 1432.75 155.69 1432.58
192.01 1432.37

Manning's n values num= 3
Sta n val Sta n val Sta n val
-8 .035 82.32 .016 110 .035

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
82.32 110 200 200 200 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1430.22 Element Left OB Channel Right OB
vel Head (ft) 0.09 wt. n-val. 0.016
W.S. Elev (ft) 1430.12 Reach Len. (ft) 200.00 200.00 200.00
Crit W.S. (ft) Flow Area (sq ft) 27.67
E.G. Slope (ft/ft) 0.000393 Area (s1 ft) 27.67
Q Total (cfs) 68.00 Flow (c s) 68.00
TO~ width (ft) 16.89 TOP Width (ft) 16.89
Ve Total (ft/s) 2.46 AVS' vel. (ft/s) 2.46
Max chl Dpth (ft~ 2.30 Hy r. Depth (ft) 1.64
Conv. Total (cfs 3430.9 Conv. (ds) 3430.9
Length wtd. (ft) 200.00 wetted Pe r • (ft) 17.94
Min Ch El (ft) 1427.82 shear (1b/sq ft) 0.04
Alpha 1.00 Stream Power (lb/ft s) 0.09
Frctn Loss (ft) 0.21 Cum volume (acre-ft) 0.56
C & E LOSS (ft) 0.04 cum SA (acres) 0.27

•

. Sta Elev
47.121432.52

92 1426.81
131. 77 1432.51
185.39 1431. 46

Sta Elev
32.28 1432.5
82.32 1431. 65

131. 58 1432.56
139 1431.47

22
Sta Elev

32.2 1432.5
80.68 1432.31

123 1432.55
138.98 1431.47

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: 202L/US60 TI
REACH: southeast Chan. RS: 24300

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
-8 1432.34 32.18 1432.5

53.39 1432.41 68.68 1432.55
100 1426.65 110 1431.65

135.37 1431.48 137.4 1431.48
185.41 1431.46 192.01 1431.45

Lengths: Left channel
200 200

profil e #PF 1

Manning's n values
Sta n val Sta
-8 .035 82.32

Bank sta: Left Right
82.32 110

• CROSS SECTION OUTPUT

num=
n val

.016

3
Sta
110

n val
.035

Right
200

coeff Contr.
.1

Page 6
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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)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
c & E LOSS (ft)

1429.97
0.51

1429.46

0.001715
210.00
18.90

5.73
2.81

5070.4
200.00

1426.65
1.00
0.39
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. Del>th (ft)
Cony. (cfs)
wetted pe r • (ft)
Shear (lb/sq ft)
Stream power (lb/ft s)
Cum volume (acre-ft)
Cum SA (acres)

RMSAse. rep
Left OB channel Ri ght OB

0.016
200.00 200.00 200.00

36.67
36.67

210.00
18.90

5.73
1.94

5070.4
20.19
0.19
1.11
0.41
0.19

20
Sta Elev

43.13 1431.02
80.68 1431.15

123 1431.39
167.52 1430.29

Manning's n values num= 3
Sta n val Sta n val Sta n val
-8 .035 82.32 .016 110 .035

Bank Sta: Left Right Lengths: Left Channel Ri~ht coeff Contr. Expan.
82.32 110 200 200 00 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev Vt) 1429.55 Element Left OB channel Right OB
vel Head ( t) 0.75 Wt. n-val. 0.016
W.S. Elev (ft) 1428.80 Reach Len. (ft) 200.00 200.00 200.00
Crit W.S. (ft) 1428.46 Flow Area (sq ft) 46.68
E.G. Slope (ft/ft) 0.002116 Area (S? ft) 46.68
Q Total (cfs) 325.00 Flow (c s) 325.00
TO~ width (ft) 20.91 TOP width (ft) 20.91
ve Total (ft/s) 6.96 AV~. vel. (ft/s) 6.96
Max chl Dpth (ft) 3.31 Hy r. De"th (ft) 2.23
Cony. Total (cfs) 7064.5 Cony. (cfs) 7064.5
Length Wtd. (ft) 200.00 wetted Per. (ft) 22.44
Min ch El (ft) 1425.49 shear (lb/sq ft) 0.27
Alpha 1.00 Stream Power (lb/ft s) 1.91
Frctn LOSS (ft) 0.53 Cum volume (acre-ft) 0.22
C & E Loss (ft) 0.04 cum SA (acres) 0.10

13
Sta Elev

66.94 1429.64
100 1424.32
192 1429.21

•

CROSS SECTION RIVER: 202L/US60 TI
REACH: Southeast chan. RS: 24100

INPUT
Description:
Station Elevation Data num=

Sta Elev Sta Elev
-8 1431.78 -6.361431.78

68.49 1430.77 68.68 1431.39
100 1425.49 110 1430.49

128.68 1430.39 128.76 1430.39

CROSS SECTION RIVER: 202L/us60 TI
REACH: Southeast chan. RS: 23900.00

INPUT
Descri pti on:
station Elevation Data num=

Sta Elev Sta Elev
-8 1430.06 7.55 1429.88

82.32 1429.32 92.01 1424.48
125.11 1429.52 151.91 1429.47

Sta Elev
58.83 1430.84
82.32 1430.49

125.43 1431.39
167.6 1430.29

Sta Elev
68.68 1430.22

110 1429.32

Sta Elev
58.86 1430.84

92 1425.65
128.56 1430.42
192.01 1430.25

Sta Elev
80.68 1429.98

123 1430.22

Manning's n'values
Sta n val Sta
-8 .035 82.32

num=
n val

.016

3
Sta
110

n val
.035

Bank Sta: Left Right Lengths: Left channel Right Coeff contr. Expan.
82.32 110 200 200 200 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1428.98 Element Left OB Channel Right OB
vel Head (ft) 1.18 Wt. n-val. 0.016
W.S. Elev (ft) 1427.80 Reach Len. (ft)
Crit w. S. (ft) 1427.80 Flow Area (sq ft) 50.29
E.G. slo"e (ft/ft) 0.003149 Area (S? ft) 50.29
Q Total (cfs) 439.00 Flow (c s) 439.00
TO~ width (ft) 21.59 TOp width (ft) 21.59
Ve Total (ft/s) 8.73 Avg. vel. (ft/S~ 8.73
Max chl Dpth. (ft) 3.48 Hydr. Depth (ft 2.33
Cony. Total (cfs) 7823.7 conv. (cfs) 7823.7
Length Wtd. (ft) Wetted per. (ft) 23.20
Min ch El (ft) 1424.32 shear (1b/sq ft) 0.43
Alpha 1.00 Stream Power (lb/ft s) 3.72
Frctn Loss (ft~ Cum volume (acre-ft)
c & E LOss (ft Cum SA (acres)

warning: user specified water surface is not possible for the specified flow regime. The program used
critical depth as the starting water surface.

SUMMARY OF MANNING'S N VALUES

River:202L/US60 TI

•
Reach

Southeast Chan.
Southeast chan.
Southeast Chan.

River Sta.

25708
25680
25580

n1

.035

.035

.035

n2

.016

.016

.016

-n3

.035

.035

.035
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southeast Chan.
RMSAse.rep

25560 .035 .016 .035e; Southeast chan. 25400 .035 .016 .035
Southeast chan. 25200 .035 .016 .035
Southeast chan. 25000 .035 .016 .035
southeast chan. 24880 .035 .016 .035
Southeast chan. 24800 .035 .016 .035
Southeast chan. 24720 .035 .016 .035
Southeast chan. 24660 .035 .016 .035
Southeast chan. 24580 .035 .016 .035
southeast chan. 24500 .035 .016 .035
southeast chan. 24300 .035 .016 .035
Southeast chan. 24100 .035 .016 .035
Southeast chan. 23900.00 .035 .016 .035

SUMMARY OF CONTRACTION AND EXPANSIDN COEFFICIENTS
River: 202Ljus60 TI

Reach River Sta. contr. Expan.

southeast Chan. 25708 .1 .3
southeast chan. 25680 .1 .3
Southeast chan. 25580 .1 .3
southeast Chan. 25560 .1 .3
Southeast chan. 25400 .1 .3
Southeast chan. 25200 .1 .3
Southeast chan. 25000 .1 .3
Southeast chan. 24880 .1 .3
Southeast chan. 24800 .1 .3
southeast chan. 24720 .1 .3
southeast chan. 24660 .1 .3
Southeast chan. 24580 .1 .3
Southeast chan. 24500 .1 .3
Southeast chan. 24300 .1 .3
southeast chan. 24100 .1 .3
Southeast chan. 23900.00 .1 .3

profi1e output Table - standard Tabl e 1

Reach River Sta Q Total Min ch El W.S. Elev crit w.s. E.G. Elev E.G. slope vel chnl Flow Area Top width Froude #
chl

(cfs) (ft) (ft) (ft) (ft) (ftjft) (ftjs) (sq ft) (ft)

Southeast chan. 25708 68.00 1436.79 1438.45 1438.07 1438.71 0.001544 4.11 16.54 12.83

• 0.64
Southeast chan. 25680 68.00 1436.66 1437.94 1437.94 1438.45 0.004122 5.76 11.80 11.66
1.01
Southeast chan. 25580 68.00 1436.00 1437.07 1437.28 1437.87 0.007812 7.15 9.51 11.06
1.36
Southeast chan. 25560 68.00 1434.00 1434.64 1435.25 1437.34 0.052192 13.19 5.16 10.25
3.28
Southeast Chan. 25400 68.00 1433.07 1434.25 1434.32 1434.82 0.005092 6.04 11.25 12.41
1.12
Southeast Chan. 25200 68.00 1431.90 1433.01 1433.15 1433.68 0.006380 6.53 10.42 12.13
1.24
Southeast Chan. 25000 68.00 1430.73 1431.89 1431.98 1432.48' 0.005386 6.16 11.04 12.34
1.15
Southeast Chan. 24880 68.00 1430.04 1431.18 1431.29 1431.80 0.005785 6.31 10.77 12.25
1.19
Southeast chan. 24800 68.00 1429.57 1430.71 1430.82 1431.33 0.005919 6.36 10.69 12.22
1.20
Southeast chan. 24720 68.00 1429.10 1430.24 1430.35 1430.86 0.005876 6.35 10.72 12.23
1.19
Southeast chan. 24660 68.00 1428.75 1429.89 1430.01 1430.51 0.005890 6.35 10.71 12.23
1.20
Southeast chan. 24580 68.00 1428.29 1430.12 1429.54 1430.30 0.000959 3.38 20.14 15.00
0.51
Southeast chan. 24500 68.00 1427.82 1430.12 1430.22 0.000393 2.46 27.67 16.89
0.34
Southeast chan. 24300 210.00 1426.65 1429.46 1429.97 0.001715 5.73 36.67 18.90
0.72
Southeast chan. 24100 325.00 1425.49 1428.80 1428.46 1429.55 0.002116 6.96 46.68 20.91
0.82
Southeast Chan. 23900.00 439.00 1424.32 1427.80 1427.80 1428.98 0.003149 8.73 50.29 21.59
1.01

•

ERRORS WARNINGS AND NOTES
Errors warnings and Notes for plan : SEchan

River: 202LjUS60 TI Reach: southeast chan. RS: 25708 profile: PF 1
warning:The conve¥ance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may lndicate the need for additional cross sections. •
River: 202Ljus60 TI Reach: Southeast chan. RS: 25680 profile: PF 1

warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water
surface that had the least amount of error between computed and assumed values.

warning: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: 202LjUS60 TI Reach: Southeast chan; RS: 25580 profile: PF 1
Note: program found supercritical flow starting at this cross section.

River: 202L/Us60 TI Reach: southeast chan. RS: 25560 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 conve¥ance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may lndicate the need for additional cross sections.
River: 202L/US60 TI Reach: southeast chan. RS: 25400 profile: PF 1
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•

•

•

RMSAse. rep
warning:The velocity head has changed by more than 0.5ft (0.15 m). This may indicate the need for additional cross sections.
warning:The conve¥ance ratio (upstream conve¥ance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may lndicate the need for additlonal 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: 202L/US60 TI Reach: Southeast Chan. RS: 25200 profile: PF 1

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: 202L/US60 TI Reach: southeast chan. RS: 25000 profile: PF 1
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: 202l/US60 TI Reach: Southeast chan. RS: 24580 profile: PF 1

warning:The conveyance ratio (upstream conve¥ance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This ma¥ indicate the need for additlonal cross sections.

Note: Hydraullc jump has occurred between this cross section and the previous upstream section.
River: 202l/US60 TI Reach: Southeast Chan. RS: 24500 Profile: PF 1

warning:The conveyance ratio (upstream conve¥ance divided by downstream conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additlonal cross sections.

River: 202L/us60 TI Reach: southeast chan. RS: 23900.00' profile: PF 1
warning:user specified water surface is not possible for the specified flow regime. The program used critical depth as the

starting water surface. .
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,VelChhl Flow Area ,• 1;.• (ltisl (sq ft)·

7.57 36.88 1.00
7.57 36.88 1.00
7.54 37.01 1.00

279.00 1444.59 1446.84 1446.84 1447.72 0.003287 7.53 37.06 20.99 1.00
279.00 1444.59 1446.84 1446.84 1447.72 0.003287 7.53 37.06 20.99 1.00
279.00 1444.59 1446.83 1446.83 1447.72 0.003334 7.57 36.88 20.95 1.00

279.00 1442.12 1444.36 1444.36 1445.25 0.003329 7.57 36.84 20.86 1.00

279.00 1442.12 1444.36 1444.36 1445.25 0.003329 7.57 36.84 20.86 1.00
279.00 1442.12 1445.53 1445.83 0.000703 4.36 63.95 25.49 0.49

279.00 1440.37 1442.61 1442.61 1443.50 0.003330 7.57 36.84 20.86 1.00
279.00 1440.37 1442.61 1442.61 1443.50 0.003330 7.57 36.84 20.86 1.00
279.00 1440.37 1445.60 1445.69 0.000133 2.39 116.82 32.67 0.22

279.00 1437.75 1438.92 1438.92 1439.44 0.003758 5.81 48.01 46.29 1.01
279.00 1437.75 1441.29 1441.33 OO72סס.0 1.52 182.97 67.25 0.16
279.00 1437.75 1445.66 1445.66 0.000003 0.50 580.50 105.73 0.04

279.00 1437.69 1438.78 1438.78 1439.26 0.003831 5.59 49.88 51.75 1.00
279.00 1437.69 1441.30 1438.78 1441.33 OO52סס.0 1.30 214.80 79.00 0.14

279.00 1437.69 1445.66 1438.78 1445.66 0.000002 0.42 661.93 126.10 0.03

•

•



• 1456

202UUS60 TI - Phase 1 - Northeast Chann Plan: Proposed Northeast Channel
Existing COncrete Lined Channel

IE .03 + .016--+-.03
Legend

1454

g 1452

c:
0
:;
>
<Il
iIi

1450

1448

..
WSPF3..
WSPF2

WSPF1

Ground·

•Bank Sta

Legend

4020o-20-40-60-80-100

Station (ft)

202UUS60 TI - Phase 1 - Northeast Chann Plan: Proposed Northeast Channel
End Transition - Match Existing Channel

IE .03 + .016--+-.03---1

1446-+----.---.---.---.---.---.----.-----.----.----.----.---.---.-----.-----.----,
-120

1454
•

WSPF1..
..WSPF2

WSPF3

Ground

•Bank Sta

4020o-20-40

Station (ft)

-60-80-100

1448

1444+----.-----.-----.----.----.-----.---...---.--.----.--...---.--.----.----,-----,
-120

1452

1446

1450g
c:o

1
iii

•



202UUS60 TI - Phase 1 - Northeast Chann Plan: Proposed Northeast Channel
Begin Channel Depth Transition

1< .03 )1< .016 )L. .03--J
1454 r- ~

Legend
.,

WSPF3

Station (ft)

202UUS60 TI - Phase 1 - Northeast Chann Plan: Proposed Northeast Channel
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RMSAne. 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
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PROJECT DATA
project Title: 202L/US60 TI - phase 1 - Northeast chann
ProJect File : RMSAne.prj
Run Date and Time: 3/31/2003 4:15:31 PM

project in English units

project Description:
202L / \US60 Traffic Interchange - phase 1 - Northeast Channel

o
o

only

0.003
0.003
20
0.1
0.001

Mulitple openings =
Inline weirs =

6
o
o

PLAN DATA

plan Title: proposed Northeast Channel
Plan File 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RAS\RMSAne.p01

Geometry Title: Northeast channel
Geometry File: 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RAS\RMSAne.g01

Flow Title NE Channel
Flow File 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RAS\RMSAne.f01

plan summary Information:
Number of: cross Sections

culverts
Bridges

computational Information
water surface calculation tolerance =
critical deeth calculaton tolerance =
Maximum num er of interations =
Maximum difference tolerance
Flow tolerance factor•computation options
Critical depth computed only where necessary
conve¥ance calculation Method: At breaks in n values
Frictlon slope Method: AveraQe Conveyance
computational Flow Regime: Subcrltical Flow

FLOW DATA

Flow Title: NE Channel
Flow File 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RAS\RMSAne.f01

Flow Data (cfs)

River Reach RS PF 1 PF 2 PF 3
Northeast chann1202L/US60 TI 2170 279 279 279

Boundary Conditions

River Reach profile Upstream Downstream

Northeast chann1202L/Us60 TI PF 1 critical
Northeast chann1202L/US60 TI PF 2 Known WS = 1441.3
Northeast Chann1202L/US60 TI PF 3 Known WS = 1445.66

GEOMETRY DATA

Geometry Title: Northeast Channel
Geometry File: 1:\PROJECTS\11194 superRedTan\Drng\95%\HEC-RAs\RMSAne.g01

CROSS SECTION
REACH: 202L/US60 TI

RIVER: Northeast chann1
RS: 2170

Elev
1454.5

1456

INPUT
Description: Existing concrete Lined
Station Elevation Data num=

Sta Elev Sta Elev
-105 1454.7 -39 1454.74

15 1454.5 27 1454.74

Channel
8
Sta
-27

38

Sta
-12

Elev
1447

Sta
o

Elev
1447

Manning's

•

Sta
-lOS

n values
n val

.03
Sta
-27

num=
n val

.016

3
Sta
15

n val
.03
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Right
RMSAne.rep

Bank Sta: Left Right Lengths: Left channel coeff contr. Expan.
-27 15 400 400 400 .1 .3• CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1450.13 Element Left OB channel Right OB
vel Head (ft) 0.89 wt. n-val. 0.016
W.S. Elev (ft) 1449.24 Reach Len. (ft) 400.00 400.00 400.00
crit W.S. (ft) 1449.24 Flow Area (sq ft) 36.88
E.G. slope (ft/ft) 0.003334 Area (s~ ft) 36.88
Q Total (cfs) 279.00 Flow (c s) 279.00
TO~ Width (ft) 20.95 Top width (ft) 20.95
Ve Total (ft/s) 7.57 AVS' vel. (ft/s) 7.57
Max chl Dpth (ft5 2.24 Hy r. Depth (ft) 1.76
conv. Total (cfs 4831. 7 cony. (cfs) 4831. 7
Length wtd. (ft) 400.00 Wetted Per. (ft) 22.01
Min ch El (ft) 1447.00 shear (lb/sq ft) 0.35
Alpha 1.00 Stream Power (1 b/ft s) 2.64
Frctn LOSS (ft) 1.32 cum volume (acre-ft) 1.00
C & E LOSS (ft) 0.00 Cum SA (acres) 0.59

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

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

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

CROSS SECTION OUTPUT profile #PF 2

E.G. Elev (ft) 1450.13 Element Left OB channel Right OB
vel Head (ft) 0.89 wt. n-val. 0.016
W.S. Elev (ft) 1449.24 Reach Len. (ft) 400.00 400.00 400.00
Crit W.S. (ft) 1449.24 Flow Area (sq ft) 36.88
E.G. slope (ft/ft) 0.003334 Area (s~ ft) 36.88
Q Total (cfs) 279.00 Flow (c s) 279.00
TO~ width (ft) 20.95 TOP wi dth (ft) 20.95
Ve Total (ft/s) 7.57 AVS' vel. (ft/s5 7.57
Max chl Dpth (ft) 2.24 Hy r. Depth (ft 1.76
conv. Total (cfs) 4831. 7 Cony. (cfs) 4831. 7
Length wtd. (ft) 400.00 wetted Per. (ft) 22.01
Min ch El (ft) 1447.00 Shear (lb/sq ft) 0.35
Alpha 1.00 Stream Power (1 b/ft s) 2.64
Frctn Loss (ft) 1.32 cum volume (acre-ft) 1.15
c & E LOSS (ft) 0.00 cum SA (acres) 0.61

•
warning:

warning:

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.
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 .
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 3

E.G. Elev Vt) 1450.13 Element Left OB Channel Right OB
vel Head ( t) 0.88 wt. n-val. 0.016
W.S. Elev ~ft) 1449.24 Reach Len. (ft) 400.00 400.00 400.00
Crit W.S. ft) 1449.24 Flow Area (sq ft) 37.01
E.G. slope (ft/ft) 0.003302 Area (s~ ft) 37.01
Q Total (cfs) 279.00 Flow (c s) 279.00
TO~ width (ft) 20.98 TOP wi dth (ft) 20.98
ve Total (ft/s) 7.54 AVS' vel. (ft/s5 7.54
Max chl Dpth (ft) 2.24 Hy r. Depth (ft 1.76
Cony. Total (cfs) 4855.6 cony. (cfs) 4855.6
Length wtd. (ft) 400.00 Wetted Per. (ft) 22.04
Min ch El (ft) 1447.00 Shear (lb/sq ft) 0.35
Alpha 1.00 Stream Power (1 b/ft s) 2.61
Frctn LOSS (ft5 1.33 cum volume (acre-ft) 2.08
c &E LOSS (ft 0.00 cum SA (acres) 0.74

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

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

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

CROSS SECTION
REACH: 202L/uS60 TI

RIVER: Northeast channl
RS: 1775

INPUT
Descri ption: End Transi tion - Match
station Elevation Data num=

Sta Elev Sta Elev
-107 1452.1 -39 1452.33
, 15 1452.09 271452.33

Existing Channel
8
Sta Elev
-27 1452.09

38 1453.1

Sta Elev
-12 1444.59

Sta Elev
o 1444.59

Lengths: Left channel Ri ght
410.03 410 410.03

profile #PF 1

Bank Sta: Left Right
-27 15

coeff Contr. Expan.
.1 .3

•
Manning's n values

Sta n val
-107 .03

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
w.S. Elev (ft)

num=
Sta n val
-27 .016

1447.72
0.88

1446.84

3
Sta n val
15 .03

Element
wt. n-val.
Reach Len. (ft)

Left OB

410.03
page 2

Channel
0.016

410.00

Right OB

410.03



Flow Area (sq ft)
RMSAne.rep

Crit W.S. (ft) 1446.84 37.06
E.G. slolle (ft/ft) 0.003287 Area (s~ ft) 37.06• Q Total (cfs) 279.00 Flow (c s) 279.00
TO~ Width (ft) 20.99 Top Width ~ft) 20.99
ve Total (ft/s) 7.53 Avg' vel. ft/s) 7.53
Max ch1 Dpth (ft) 2.25 Hy r. Del1th (ft) 1.77
Conv. Total (cfs) 4866.2 Cony. (cfs) 4866.2
Length wtd. (ft) 410.00 wetted Per. (ft) 22.05
Min ch El (ft) 1444.59 Shear Ob/sq ft~ 0.34
Alpha 1.00 stream power 0 1ft s) 2.60
Frctn LOSS (ft) 1.36 Cum volume (acre-ft) 0.66
C & E LOSS (ft) 0.00 Cum SA (acres) 0.40

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

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

warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritica1 answer. The program defaulted to critical depth.

CROSS SECTION OllTPUT profile #PF 2

E.G. Elev (ft) 1447.72 Element Left OB Channel Right OB
vel Head (ft) 0.88 wt. n-Val. 0.016
w.S. Elev (ft~ 1446.84 Reach Len. (ft) 410.03 410.00 410.03
Crit W.S. (ft 1446.84 Flow Area (sq ft) 37.06
E.G. slOlle (ft/ft) 0.003287 Area (s~ ft) 37.06
Q Total (cfs) 279.00 Flow (c s) 279.00
TO~ width (ft) 20.99 Top Width (ft) 20.99
ve Total (ft/s) 7.53 AVS' Vel. (ft/S~ 7.53
Max ch1 Dpth (ft) 2.25 Hy r. Del1th (ft 1.77
Cony. Total (cfs) 4866.2 cony. (cfs) 4866.2
Length wtd. (ft) 410.00 wetted Per. (ft~ 22.05
Min ch E1 (ft) 1444.59 Shear (lb/sq ft 0.34
Alpha 1.00 Stream Power (11ft s) 2.60
Frctn Loss (ft) 1.36 cum volume (acre-ft) 0.81
C & E LOSS (ft) 0.00 cum SA (acres) 0.42

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

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

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

CROSS SECTION OUTPUT profile #PF 3

E.G. Elev (ft) 1447.72 Element Left OB channel Right OB
Vel Head (ft) 0.89 Wt. n-val. 0.016• W.S. Elev (ft) 1446.83 Reach Len. (ft) 410.03 410.00 410.03
crit w.s. (ft) 1446.83 Flow Area (sq ft) 36.88
E.G. slolle (ft/ft) 0.003334 Area ~s~ ft) 36.88
Q Total (cfs) 279.00 Flow c s) 279.00
TO~ width (ft) 20.95 Top Width ~ft) 20.95
Ve Total (ft/s) 7.57 Avg' vel. ft/s) 7.57
Max chl Dpth (ft) 2.24 Hy r. Dellth (ft) 1.76
cony. Total (cfs) 4831. 7 cony. (cfs) 4831. 7
Length wtd. (ft) 410.00 Wetted Per. (ft) 22.01
Min ch El (ft) 1444.59 Shear (1 blsq ft) 0.35
Alpha 1.00 Stream Power Ob/ft s) 2.64
Frctn LOSS (ft) 0.54 cum volume (acre-ft) 1. 75
C & E LOSS (ft) 0.18 Cum SA (acres) 0.54

warning:

warning:

warning:

warning:

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.
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 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 critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION
REACH: 202L/uS60 TI

RIVER: Northeast Chann1
RS: 1360

INPUT
Description: Begin Channel Depth Transition
Station Elevation Data num= 8

Sta E1ev Sta Elev Sta Elev
-58 1452.5 -43.52 1452.36 -31.52 1452.12
20 1452.12 32 1452.36 43 1453.1

Sta Elev
-12 1442.12

Sta Elev
o 1442.12

Manning's n values num= 3
Sta n val Sta n val sta n val
-58 .03 -31. 52 .016 20 .03

Bank Sta: Left Right Lengths: Left channel Ri~~~ coeff Contr. Expan.
-31. 52 20 300 290 .1 .3

CROSS SECTION OUTPUT profil e #PF 1

E.G. Elev (ft) 1445.25 Element Left OB Channel Right OB
vel Head (ft) 0.89 wt. n-val. 0.016
W.S. Elev (ft~ 1444.36 Reach Len. (ft) 300.00 290.00 280.00
crit W.s. (ft 1444.36 Flow Area (sq ft) 36.84

• E.G. Slol1e (ft/ft) 0.003329 Area (s~ ft) 36.84
Q Total Ccfs) 279.00 Flow (c s) 279.00
TOP width (ft) 20.86 TOP width (ft) 20.86
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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)
c & E Loss (ft)

7.57
2.24

4835.2
290.00

1442.12
1.00
0.97
0.00

Avg. vel. (ft/s)
Hydr. Del>th (ft)
Cony. (cfs)
wetted per. (ft)
Shear (lb/sq ft)
stream power (l b/ft s)
cum volume (acre-ft)
Cum SA (acres)

RMSAne. rep
7.57
1.77

4835.2
21.93
0.35
2.64
0.32
0.20

warning:

warning:

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.
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.
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

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit W.S. (ft)
E.G. Slolle (ft/ft)
Q Total (cfs)
TOP wi dth (ft)
vel Total (ft/s)
Max chl Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

profile #PF 2

1445.25
0.89

1444.36
1444.36

0.003329
279.00

20.86
7.57
2.24

4835.2
290.00

1442.12
1.00
0.97
0.00

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP wi dth (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
wetted Per. (ft)
Shear (lb/sq ft)
Stream power (1b/ft s)
Cum volume (acre-ft)
cum SA (acres)

Left DB

300.00

Channel
0.016

290.00
36.84
36.84

279.00·
20.86
7.57
1.77

4835.2
21.93
0.35
2.64
0.46
0.22

Right DB

280.00

warning:

warning:

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.
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.
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

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)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
c & E Loss (ft)

profil e #PF 3

1445.83
0.30

1445.53

0.000703
279.00
25.49

4.36
3.41

10524.3
290.00

1442.12
1.00
0.08
0.06

Element
Wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOP width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted per. (ft)
shea r (1 blsq ft)
Stream Power (lb/ft s)
cum volume (acre-ft)
cum SA (acres)

Left OB Channel
0.016

300.00 290.00
63.95.
63.95

279.00
25.49
4.36
2.51

10524.3
27.11
0.10
0.45
1.27
0.33

Right OB

280.00

Sta Elev
o 1440.37

Sta Elev
-12 1440.37

60 1451.2

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.

CROSS SECTION RIVER: Northeast channl
REACH: 202L/us60 TI RS: 1070

INPUT
Description: Begin Ten Ft. Deep channel
Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev
-60 1450.7 -43.52 1450.61 -31.52 1450.37

20 1450.37 32 1450.61 40 1451

Lengths: Left channel Ri ght
55 50 55

Manning's n values
sta n val sta
-60 .03 -31.52

Bank Sta: Left Right
-31. 52 20

num=
n val

.016

3
Sta

20
n val

.03

coeff contr.
.1

Expan.
.3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1443.50 Element Left DB Channel Right OB
vel Head (ft) 0.89 Wt. n-val. 0.016
W.S. Elev (ft) 1442.61 Reach Len. (ft) 55.00 50.00 55.00
crit W.S. (ft) 1442.61 Flow Area (sq ft) 36.84
E.G. slope (ft/ft) 0.003330 Area (s1 ft) 36.84
Q Total (cfs) 279.00 Flow (c s) 279.00
TOV width (ft) 20.86 Top width (ft) 20.86
Ve Total (ft/s) 7.57 AVS' Vel. (ft/s) 7.57
Max Chl Dpth (ft5 2.24 Hy r. Del>th (ft) 1.77
Conv. Total ~CfS 4834.7 Cony. (cfs) 4834.7
Length Wtd. ft) 50.00 wetted Per. (ft) 21.93
Min Ch El (ft) 1440.37 shear (lb/sq ft) 0.35
Alpha 1.00 Stream Power (1b/ft s) 2.64
Frctn LOSS (ft) 0.18 cum volume (acre-ft) 0.07
C & E LOSS (ft) 0.11 cum SA (acres) 0.06

•

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

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
Page 4



CROSS SECTION OUTPUT profi1e #PF 2

E.G. Elev (ft) 1443.50 Element Left OB Channel Right OB
vel Head (ft) 0.89 Wt. n-val. 0.016
W.S. Elev (ft~ 1442.61 Reach Len. (ft) 55.00 50.00 55.00
Crit W.S. (ft 1442.61 Flow Area (sq ft) 36.84
E.G. Slope (ft/ft) 0.003330 Area (s~ ft) 36.84
Q Total (cfs) 279.00 Flow (c s) 279.00
TO~ width (ft) 20.86 Top width (ft) 20.86
ve Total (ft/s) 7.57 AVS' vel. (ft/S~ 7.57
Max chl Dpth (ft) 2.24 Hy r. Depth (ft 1.77
conv. Total (cfs) 4834.7 Cony. (cfs) 4834.7
Length wtd. (ft) 50.00 wetted per. (ft) 21.93
Min Ch El (ft) 1440.37 shear (1b/sq ft~ 0.35
Alpha 1.00 Stream power (1 1ft s) 2.64
Frctn LOSS (ft) 0.01 Cum volume (acre-ft) 0.22
C & E LOSS (ft) 0.26 Cum SA (acres) 0.08

ei warning:

RMSAne.rep
section. 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 critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

warning:

warning:

warning:

warning:

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.
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 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 critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

Elev
1450

Sta
80

Sta Elev
18 1437.75

5
Sta Elev

o 1437.75

CROSS SECTION OUTPUT profile #PF 3

E.G. Elev (ft) 1445.69 Element Left OB Channel Right OB
vel Head (ft) 0.09 wt. n-val. 0.016
W. S. Elev (ft~ 1445.SO Reach Len. (ft) 55.00 50.00 55.00
Crit W.S. (ft Flow Area (sq ft) 116.82
E.G. slope (ft/ft) 0.000133 Area (s~ ft) 116.82
Q Total (cfs) 279.00 Flow (c s) 279.00
TO~ width ~ft) 32.67 TOP wi dth (ft) 32.67
ve Total ft/s) 2.39 AVS' vel. (ft/s) 2.39
Max Chl Dpth (ft) 5.23 Hy r. Depth (ft) 3.58
Conv. Total (cfs) 24155.0 Cony. (cfs) 24155.0
Length wtd. (ft) 50.00 wetted Per. (ft) 35.17
Min ch El (ft) 1440.37 Shear (lb/sq ft~ 0.03
Alpha 1.00 Stream Power (1 Ift.s) 0.07
Frctn Loss ~ft) 0.00 cum volume (acre-ft) 0.67
C & E LOSS ft) 0.03 Cum SA (acres) 0.13

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: Northeast Channl
REACH: 202L/uS60 TI RS: 1020

INPUT
Description: channel Grade Break
Station Elevation Data num=

Sta Elev Sta Elev
-64 1450 -181437.75

e

Manning's n values
Sta n val
-64 .03

nurn=
Sta n val
-64 .016

3
Sta

80
n val

.03

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
-64 80 22 20 22 .1 .3

CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1439.44 Element Left OB Channel Right OB
vel Head (ft) 0.52 wt. n-val. 0.016
W.S. Elev (ft) 1438.92 Reach Len. (ft) 22.00 20.00 22.00
crit W.S. (ft) 1438.92 Flow Area (sq ft) 48.01
E.G. slope (ft/ft) 0.003758 Area (s~ ft) 48.01
Q Total (cfs) 279.00 Flow (c s) 279.00
TO~ width (ft) 46.29 TOP width (ft) 46.29
Ve Total (ft/s) 5.81 AVS' vel. (ft/s) 5.81
Max chl Dpth (ft) 1.17 Hy r. Depth (ft) 1.04
Conv. lota1 (cfs) 4551.1 cony. (cfs) 4551.1
Length wtd. (ft) 20.00 wetted per. (ft) 46.55
Min ch El (ft) 1437.75 Shear (1b/sq ft~ 0.24
Alpha 1.00 Stream Power (1 1ft s) 1.41
Frctn LOSs (ft) 0.08 Cum volume (acre-ft) 0.02
C & E LOSS (ft) 0.01 Cum SA (acres) 0.02

warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.

warning: 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 2

e
E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

1441.33
0.04

1441.29

Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)

Left OB

22.00

page

Channel
0.016
20.00

182.97

Right OB

22.00



•
E.G. slope (hlft)
Q Total (cfs)
lOp wi dth (ft)
vel Total (his)
Max chl Dpth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch El (h)
Alpha
Fretn Loss (ft)
c & E LOSS (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)
COny. Total (cfs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn LOSS (ft)
C & E LOSS (ft)

0.000012
279.00
67.25
1.52
3.54

32854.3
20.00

1437.75
1.00
0.00
0.00

profile #PF 3

1445.66
0.00

1445.66

0.000003
279.00
105.73

0.50
7.91

156476.8
20.00

1437.75
1.00
0.00
0.00

Area (sq ft)
Flow (efs)
TOp width (ft)
Avg. vel. (his)
Hyd r. Oellth (ft)
cony. (cfs)
wetted per. (ft)
shear (lb/sq ft)
Stream Power (lb/ft s)
Cum volume (acre-ft)
cum SA (acres)

Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOp width (ft)
Avg. vel. (ft/s)
Hydr. Dellth (ft)
Cony. (efs)
wetted pe r • (ft)
Shear (1 b/sq ft)
stream power (lb/ft s)
cum volume (acre-ft)
cum SA (acres)

RMSAne.rep
182.97
279.00
67.25
1.52
2.12

32854.3
68.06
0.01
0.02
0.09
0.03

Left OB Channel Right OB
0.016

22.00 20.00 22.00
560.50
560.50
279.00
105.73

0.50
5.30

156476.8
107.54

0.00
0.00
0.28
0.05

CROSS SECTION
REACH: 202L/US60 TI:

RIVER: Northeast Chann1
RS: 1000

INPUT
Description: Begining of concrete
Station Elevation Data nurn=

Sta Elev Sta Elev
-75 1450 -20 1437.69
98 1450

Lined Channel in NE pond - 1
6
Sta Elev Sta Elev

01437.69 201437.69
Sta Elev

85 1447.95

Manning's n values
Sta n val
-75 .03

nurn=
Sta n val
-75 .016

3
Sta n val

98 .03

Lengths: Left Channel Right
000

Coeff Contr. Expan •
. 1 .3

•
Bank Sta: Left Right

-75 98

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)
Min ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTI:ON OUTPUT

profile #PF 1

1439.26
0.49

1438.78
1438.78

0.003831
279.00

51.75
5.59
1.09

4507.9

1437.69
1.00

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 (h)
COny. (cfs)
wetted Per. (ft)
shear (l b/sq ft)
Stream power (1 b/h s)
Cum volume (acre-ft)
Cum SA (acres)

Left OB channel Ri ght OB
0.016

49.88
49.88

279.00
51.75
5.59
0.96

4507.9
51.95
0.23
1.28

E.G. Elev (ft)
vel Head (ft)
w.S. Elev (ft)
crit W.S. (h)
E.G. Slolle (ft/ft)
Q Total (cfs)
TOP width (ft)
vel Total (ft/s)
Max Chl Dpth (ft)
Cony. Total (cfs)
Length wtd. (ft)
Min ch El (ft)
Alpha
Frctn Loss (ft)
c & E Loss (ft)

1441.33
0.03

1441.30
1438.78

0.000052
279.00

79.00
1.30
3.61

38639.4

1437.69
1.00

Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
TOp width (ft)
Avg. vel. (his)
Hydr. Depth (ft)
COny. (cfs)
Wetted Per. (h)
shear (lb/sq h)
Stream power (1 b/h s)
Cum volume (acre-ft)
Cum SA (acres)

Left OB channel Ri ght OB
0.016

214.80
214.80
279.00
79.00
1.30
2.12

38639.4
79.68
0.01
0.01

•

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
Fretn LOSS (ft)
C & E Loss (ft)

profi 1e #PF 3

1445.66
0.00

1445.66
1438.78

0.000002
279.00
126.10

0.42
7.97

184206;0

1437.69
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 pe r . (h~
Shear (lb/sq h
Stream power (11ft s)
Cum volume (acre-ft)
cum SA (acres)

Left OB channel
0.016

661.93
661.93
279.00
126.10

0.42
5.25

184206.0
127.61

0.00
0.00

page 6
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RMSAne. rep.; SUMMARY OF MANNING'S N VALUES

River:Northeas~ channl

Reach River Sta. n1 n2 n3

202L/US60 TI 2170 .03 .016 .03
202L/US60 TI 1775 .03 .016 .03
202L/US60 TI 1360 .03 .016 .03
202L/US60 TI 1070 .03 .016 .03
202L/US60 TI 1020 .03 .016 .03
202L/US60 TI 1000 .03 .016 .03

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Northeast Channl

Reach River S~a. Contr. Expan.

202L/US60 TI 2170 .1 .3
202L/US60 TI 1775 .1 .3
202L/us60 TI 1360 .1 .3
202L/Us60 TI 1070 .1 .3
202L/US60 TI 1020 .1 .3
202L/Us60 TI 1000 .1 .3

profile output Table - Standard Table 1

Reach River Sta Q Total Min ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope vel Chnl Flow Area Top Width Froude #
chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

202L/Us60 TI 2170 279.00 1447.00 1449.24 1449.24 1450.13 0.003334 7.57 36.88 20.95
1.00

202L/US60 TI 2170 279.00 1447.00 1449.24 1449.24 1450.13 0.003334 7.57 36.88 20.95
1.00

202L/us60 TI 2170 279.00 1447.00 1449.24 1449.24 1450.13 0.003302 7.54 37.01 20.98
1.00

202L/us60 TI H75 279.00 1444.59 1446.84 1446.84 1447.72 0.003287 7.53 37.06 20.99
1.00

202Ljus60 TI 1775 279.00 1444.59 1446.84 1446.84 1447.72 0.003287 7.53 37.06 20.99
1.00• 202L/us60 TI 1775 279.00 1444.59 1446.83 1446.83 1447.72 0.003334 7.57 36.88 20.95
1.00

202L/US60 TI 1360 279.00 1442.12 1444.36 1444.36 1445.25 0.003329 7.57 36.84 20.86
1.00

202L/US60 TI 1360 279.00 1442.12 1444.36 1444.36 1445.25 0.003329 7.57 36.84 20.86
1.00

202L/us60 TI 1360 279.00 1442.12 1445.53 1445.83 0.000703 4.36 63.95 25.49
0.49

202L/US60 TI 1070 279.00 1440.37 1442.61 1442.61 1443.50 0.003330 7.57 36.84 20.86
1.00

202L/us60 TI 1070 279.00 1440.37 1442.61 1442.61 1443.50 0.003330 7.57 36.84 20.86
1.00

202LjUS60 TI 1070 279.00 1440.37 1445.60 1445.69 0.000133 2.39 116.82 32.67
0.22

202L/US60 TI 1020 279.00 1437.75 1438.92 1438.92 1439.44 0.003758 5.81 48.01 46.29
1.01

202L/US60 TI 1020 279.00 1437.75 1441.29 1441.33- 0.000072 1.52 182.97 67.25
0.16

202L/US60 TI 1020 279.00 1437.75 1445.66 1445.66 0.000003 0.50 560.50 105.73
0.04

202L/US60 TI 1000 279.00 1437.69 1438.78 1438.78 1439.26 0.003831 5.59 49.88 51.75
1.00

202L/US60 TI 1000 279.00 1437.69 1441.30 1438.78 1441.33 0.000052 1.30 214.80 79.00
0.14

202L/US60 TI 1000 279.00 1437.69 1445.66 1438.78 1445.66 0.000002 0.42 661.93 126.10
0.03

•

ERRORS WARNINGS AND NOTES
Errors warnings and Notes for Plan: NE Channel

River: Northeas~ Channl Reach: 202L/US60 TI RS: 2170 profile: PF 1
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for ~he water surface and continued on with the calculations.
warning:The energy loss was greater than 1.0 ft (0.3 m). be~een the curren~ and previous cross section. This may indicate

the need for addi tiona1 cross sections.
warning:During the standard step iterations, when ~he assumed water surface was set equal to critical depth, ~he calculated

water surface came back below critical depth. This indicates tha~ ~here is not a valid subcritical answer. The
program defaulted to critical depth.

River: Northeas~ Channl Reach: 202L/US60 TI RS: 2170 profile: PF 2
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for ~he water surface and continued on with the calculations.
Page 7
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RMSAne. rep
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:ouring 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: Northeast Channl Reach: 202L/US60 TI RS: 2170 profile: PF 3
warning:The energy equation could not be balanced within the specified numbe.r of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for addi tiona1 cross sections.
warning:ouring 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: Northeast Channl Reach: 202L/US60 TI RS: 1775 profile: PF 1
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
warning:ouring 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: Northeast Channl Reach: 202L/us60 TI RS: 1775 profile: PF 2
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning:The 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:ouring 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: Northeast Channl Reach: 202L/US60 TI RS: 1775 profile: PF 3
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 conve:yance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additlona1 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:ouring 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·: Northeast Channl Reach: 202L/US60 TI RS: 1360 profile: PF 1
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
warning:ouring 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: Northeast Channl Reach: 202L/us60 TI RS: 1360 Profile: PF 2
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning:The 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:ouring 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: Northeast channl Reach: 202L/us60 TI RS: 1360 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: Northeast Channl Reach: 202L/us60 TI RS: 1070 profile: PF 1

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

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for addi tiona1 cross sections.

warning:ouring 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: Northeast Channl Reach: 202L/US60 TI RS: 1070 profile: PF 2
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth

for the water surface and continued on with the calculations.
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
warning:The conve:yance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may lndicate 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:ouring 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: Northeast Channl Reach: 202L/US60 TI RS: 1070 profile: PF 3
warning:The conve:yance ratio (upstream conve:yance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may lndicate the need for additl0nal cross sections.
River: Northeast Chann1 Reach: 202L/uS60 TI RS: 1020 profile: PF 1

warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water
surface that had the least amount of error between computed and assumed values.

warning:ouring the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The
program defaulted to critical depth .
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US 60/SR 202L System Traffic Interchange - Phase I
Final Drainage Report

APPENDIXC
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?!l3
Existing Channel into Basin NW·1
Worksheet for Irregular Channel

• Project Description

Worksheet
Flow Element
Method
Solve For

Existing Swale into Basin NW-1
Irregular Channel
Manning's Formula
Discharge

Input Data

Slope 0.010000 ft/ft
Water Surface 44.00 ft
Elevation

Options

Current Roughness Improved Lotter's Method
Method
Open Channel Improved Lotter's Method
Weighting Method
Closed Channel Horton's Method
Weighting Method

Results

Mannings 0.035
Coefficient
Elevation Range 42.50 to 44.00
Discharge 178.32 cfs• Flow Area 61.7 ft2
Wetted 110.08 ft
Perimeter
Top Width 110.00 ft
Actual Depth 1.50 ft
Critical 43.84 ft
Elevation
Critical Slope 0.022772 ft/ft
Velocity 2.89 ft/s
Velocity Head 0.13 ft
Specific Energy 44.13 ft
Froude Number 0.68
Flow Type Subcritical

Roughness Segments

Start End Station
Station

0+00 1+10

Natural Channel Points

Station (ft) Elevation (ft)

Mannings
Coefficient

0.035

•
0+00
0+43
0+48
0+52
1+10

44.00
43.00
42.50
43.00
44.00

Project Engineer: Jeff Blau
1:\11194\offsite\f1owrnaster\upland swales.fm2 Parsons Brinckerhoff FlowMaster v6.1 [6140)
3/31/20032:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1



lO//'3
Proposed Ditch into Basin NW-1

Worksheet for Trapezoidal Channel

• Project Description

Worksheet
Flow Element
Method
Solve For

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results

Ditch entering Basin NW-1
Trapezoidal Channel
Manning's Formula
Channel Depth

0.030
0.010000 tuft

4.00 H: V
4.00 H:V

50.00 ft
180.00 cis

•

•

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.82 ft
43.4 ft2

56.72 ft
56.52 ft

0.72 ft
0.014930 Wft

4.15 Ws
0.27 ft
1.08 ft
0.83

Subcritica
I

Project Engineer: Jeff Blau
1:\11194\offsite\f1owmaster\upland swales.fm2 Parsons Brinckerhoff FlowMaster v6.1 [6140J
3/31/20032:50 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1



Proposed Ditch into Basin NW-2
Worksheet for Trapezoidal Channel

• Project Description

Worksheet Proposed Ditch into Basin NW-2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 15.00 ft
Discharge 50.00 cfs

Results

Depth 0.75 ft
Flow Area 13.6 ft2
Wetted Perimeter 21.22 ft
Top Width 21.03 ft
Critical Depth 0.66 ft
Critical Slope 0.015951 ft/ft
Velocity 3.68 ft/s
Velocity Head 0.21 ft
Specific Energy 0.96 ft• Froude Number 0.81
Flow Type Subcritical

•
Project Engineer: Jeff Blau

1:\11194\offsite\f1owmaster\upland swales.fm2 Parsons Brinckerhoff FlowMaster v6.1 [6140)
3/31/20034:26 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1



Proposed Ditch into Basin NE-1 From the North
Worksheet for Trapezoidal Channel

.' Project Description

Worksheet Proposed Ditch into Basin NE-1
From the North

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030
Slope 0.005000 tUft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 20.00 ft
Discharge 100.00 cfs

Results

Depth 1.19 ft
Flow Area 28.1 ft2
Wetted Perimeter 27.55 ft
Top Width 27.16 ft
Critical Depth 0.88 ft
Critical Slope 0.014421 tUft
Velocity 3.55 ftls
Velocity Head 0.20 ft

• Specific Energy 1.39 ft
Froude Number 0.62
Flow Type Subcritical

•
Project Engineer: Jeff Blau

1:\11194\offsite\flowmaster\upland swales.fm2 Parsons Brinckerhoff FlowMaster v6.1 [6140]
3/31/20033:02 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1



•

.) Project Description

Worksheet

Flow Element
Method
Solve For

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results

Depth
Flow Area
Wetted Perimeter

. TopWidth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

•

Proposed Ditch into Basin NE-1 From the Northeast
Worksheet for Trapezoidal Channel

Proposed Ditch into Basin NE-1 From the
Northeast
Trapezoidal Channel
Manning's Formula
Channel Depth

0.030
0.005000 tUft

4.00 H: V
4.00 H:V

20.00 ft
50.00 cfs

0.79 ft
18.3 ft2

26.51 ft
26.32 ft

0.56 ft
0.016576 tUft

2.73 tUs
0.12 ft
0.91 ft
0.58

Subcritical

Project Engineer: Jeff Blau
1:\11194\offsite\f1owrnaster\lipland swales.fm2 Parsons Brinckerhoff FlowMaster v6.1 [614o}
3/31/20034:22 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1
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•
A1·50 r
B1 ·10 r

. B1· 50yr 1 2725
1 TC" 11 4·{L)o~·{Kb)0S2·(S).oJ'·(l).o»

2 The compuled rainfall intensity Is based on Ihe computed lime or concenlralion (minimum allowable Te .. 10 minutes'" 0.'7 hours)

• •

Total Ql0 at CB 520 ; 101 cfs
Total Q50 at CB 520; 153 cfs
Total Ql0 at Upstream Intet to Pipe 538 ; 32.6 cfs (19.2 cts direct runoff including Ramp W-$ and fill slope plus 13.4 cts from Ramp E·$ pipes)
Total Q50 at Upstream Inlet to Pipe 538 ; 44.4 cts (28.4 cfs direct runoff including Ramp W-S and fill slope plus 16.0 cts from Ramp E-S pipes)

Parsons Brinckertloff 10/8/20021:12 PM



SENT BY: PBQ@A 520 ee2 ee30j OCT-e-02 14:49j PAGE 2

• Ditch Design Summary

Desi ofDi hOI - Conto utes Flow to .!n1~J ofPipe 538
(Pipe 538 Designed by Azt )

Designed for 50-year flow 0 ~44.4 cts
V-Ditch with 3H:1V side slo .es
Chan.riel Depth is 3'
50-year flow depth is 2'
Contributing Drainage Area . Bland Pipe Flows from E-g Ramp
(This includes flows from fit re W-S Ramp and portions of202L as well)

•

•



OCT-9-02 14:50;SENT BY: PBQ@A 520 882 9930; PAGE 3

Control Points for Ditch D1•

•

•

Point Number
1
2
3
4
5
6
7

:Station
2 :+-00.55' Rt
3 +OO.60'Rt
3 ~OO, 75'Rt
3 40,220' Rt
36:00. 285'Rt

46 . 00,290' Rt
47 +55. 210'Rt

Construction Centerline
Ramp E-S
Ramp E-8
RampE-8
Ramp E-8
Ramp E·S
202LEB
202LEB

Invert Elevation
1429.50
1428.10
1427.60
1426.90
1425.40
1423.00
1420.50



PAGE 4520 882 8830', OCT-8-02 14:50;

Ditch.i),1 • Ditch C~ ,. butlng Flow to Pip. S38 • SOyr capac:lty
WO eat for Triangular Channel

.. rI ,.19,..,.,·.. ··""·· ._ 0' ..

DItctI D1 - contributingFloW 'Pi

Trill"';'" Channel
Mlnnlng"a Fonnula

Channel DePth

projeet I)MGrlpIlon

SENT BY: PBQAA

M8f1ninP coefliC 0.026
SIcJpe D04000 ft/ft
left SIde Slope 3.00 tI: V
RIght SIde SIOfMJ 3.00 H; V
DIlIChIlJglt 44.40 cia

DePib. 2.01 ft

FIcIW'NeIl 12.2 ft'
weaecI~riml 12.74 ft
'tOP WIdth 12.09 ft
CIRlClll Depttt , 1.88 ft '
crtUcal $kliJt!I 0:010343 Ml .
velodlY 3.65 ttIs
Vetodt/ Heed 0.21 It

•.

~EMrt , 2,22 ft
,F..._ Nvfhb. ' 0.64
/ FknJ Type . SUbcritleal

-

"t

•
~e4.1: Engineer. SIeVe ~mna

':\11104"'neite\FBmpa~1.tm2 . PUWOM 8rtneMrhoff ,lawM_rwe.1 [e14o)
_____,. .......".1'1 PM 0 HaeMaO Meth~ :lnG. 'tI7 BroQl<51de Road WlIterbl.uy. CT 08708 U$A ~) 755-1800 page 1 of

1



SENT BY: PBQ@A 520 882 8esO; OCT-8-0214:51; PAGE alii

• Desi ofDitch 02 - Tern far Ditch that Contributes Flow to Pi e 520
Designed for approximately .0-year flow of 101 cis
Trapezoidal Ditch with 6H:l' side slopes and 20' bottom width
Channel Depth is I'
10-year flow depth is 1.4'
Contributing Drainage Area is Al from DMJM Initial Drainage Report (needs to be
refined)

4/rf)
ti{~$~/I.~

;4'\1-eA~\~o./ 1"1

•

•



OCT-9-0214:51;SENT BY: PBO@A 520 992 9830; PAGE 7/11

Control Points for Ditch 02•

•

•

Point Number
1
2
3
4
5
6

:Stalion
14S:+30,210'Rt
145 +75, 115' Rt
1 1+80,50'Rt
143+25,30'Rt
146 .+40, 180' Lt
146 +08,510' Lt

Construction Centerline
202L Med Cst CL
202L Med Cst Cl
202L Med Cst Cl
202L Med Cst Cl
202L Med cst Cl
202L Med Cst Cl

Invert Elevation
1433.00
1432.68
1432.29
1432.02
1431.64
1431.00



PAGE B/11

9/r6
ov-O
q~P

fl (~$ ilA-., ,
~1A.f&.+~~({~

OCT-B-0214:51;520 BB2 BagO;

Temp DItch D2 contrlbutt"8 to Pipe 520 • 10yr Capacity
Wo eet for Trapezoidal Channel

DiICh 02 - C?ontrlbu1lng to p
TrapNOldaI ChlM8l
Mannlng'a FannuJa
Channel Depth

001800 ftIft
8.00 H: V
8.00 H:V

20.00 ft
1C11.00 cfs

Slape
Left SlcJe Slope

RIght Side Slope
BoUomWldth

, DIId1aIge
. , ,

SENT BV: PBQ@A

WbJUtleet
Flow Element
Method
Solve For

DepIb 1.37 It
F10w Ara -38.7 It'
Welted Perl"" 56.67 fl

,top WIcfth 36.44 ft
~~pIh 0.85 ft
CrItIc:8l SlOP. 0.010302 111ft
vetcldlr 2.81 ftla
~ Held 0.11 ft

tr=,,' .En815 1.4$ tl
Nuno 0.45, .

,,1ow~... Su~'

~:

--

"~.
I

,--
•

projoot Enallleer: SteVe Kemna

1:\111lt4\onaite\ramp5\project1.frn-2 P8n1on. Brlnckerhoff FJowMa&ter \18.118'40)
ot/OfJ/02 02:38:10 PM C H8il!l1ad MeVlods,lnc. '7 Brookside Aoed waaerbUry. CT06708 USA (203) 755-'666 Page 1 of'
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( . Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Sedimentation Basin @ Pipe 713
Worksheet for Trapezoidal Channel

sedimentation Basin @ F
Trapezoidal Channel

Manning's Formula

Discharge

Mannings Coeffic 0.030

Slope 004000 ftlft

Depth 3.00 ft

Left Side Slope 3.00 H: V

Right Side Slope 3.00 H: V

Bottom Width 13.00 ft

Results

Discharge 335.18 cfs

Flow Area 66.0 ft2
Wetted Periml 31 .97 ft

Top Width 31.00 ft

Critical Depth 2.28 ft
Critical Slope 0.011401 ftlft
Velocity 5.08 ftls

Velocity Head 0.40 ft

Specific Ener~ 3.40 ft
Froude Numb 0.61leFlow Type 3ubcritical

Notes: Capacity of Sedimentation Basin for Pipe 713 is approximately 335 cfs.

Title: Super Red Tan
f:\az01107\tech\drainage\srt-baseline.fm2 Aztec engineering
02120103 02:51 :30 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer. Aztec
FJowMasterv6.1 [6141<]

Page 1 ofl



CB713
Ditch Inlet In Sa

Spread

--, --------------
.•') Project Description

Worksheet

Type
Solve For

Input Data

Discharge 44.40 cfs

Left Side Slope 3.00 H: V
Right Side Slope 3.00 H: V
Bottom Width 13.00 ft

Grate Width 3.00 ft

Grate Length 8.00 ft

local Depression 0.0 in
local Depression \ 0.00 ft

Grate Type J mm (P-1-7/8")

.Clogging 50.0 %

Results

Spread 18.08 ft

Depth 0.85 ft

Wetted Perimeter 18.35 ft
Top Width 18.08 ft
Open Grate Area 10.8 ft2

Active Grate Weir Le19.00 ft

•

•

CB 713 (at Sedimentation Basin)
Worksheet for Ditch Inlet In Sag

Title: Super Red Tan
f:\az01107\tech\drainage\srt-baseline.fm2 Aztec engineering
02117/03 02:53:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMastervG.1 [614k]

Page 1 of 1



Scenario: Base

•

•
CB 713

Bend 2 Pipe 713c
MH 605

Bend 1

•
Project Engineer: Aztec Engineering

StormCAD v5.0 [5.0010)
Page 1 of 1

Title: US 60 - Loop 202 T.I.
f:\...\tech\drainage\stormcad-J}h1-95%\cb 713.stm Aztec Engineering
03128/03 08:57:37 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666



Calculation Results Summary

Scenario: Base

»»
»»

Info: Subsurface Network Rooted by: MH 605
Info: Subsurface Analysis iterations: 1
Info: Convergence was achieved.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Label Inlet Inlet Total Total Capture Gutter I Gutter
Type Intercepted Bypassed Efficiency Spread I Depth

1 1 1 I Flow I Flow 1 (%) I (ft) 1 (ft) I
I I 1 I (cfs) I (cfs) 1 I I I
1--------1-------------1------------1-------------1----------1------------1--------1--------1
I CB 713 1 Grate Inlet I Grate DI-1 1 0.00 I 0.00 I 100.0 I 0.00 1 0.00 I

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: MH 605

Label Number Section Section Length Total Average Hydraulic Hydraulic I
of Size Shape (ft) System Velocity Grade Grade I

1 1 Sections 1 1 1 I Flow I (ft/s) 1 Upstream 1 Downstream I
1 I 1 1 1 I (cfs) 1 I (ft) 1 (ft) 1
1-----------1----------1---------1----------1--------1--------1----------1-----------1------------1
I Pipe 713c I 1 1 30 inch 1 Circular 1 288.00 I 44.40 I 9.05 1 1,423.66 I 1,420.13 I
I Pipe 713b I 1 1 30 inch 1 Circular I 53.00.1 44.40 I 9.05 I 1,422.62 1 1,422.00 I
I Pipe 713a I 1 1 30 inch I Circular 1 8.00 I 44.40 1 9.05 1 1,422.09 I 1,422.00 I

•.-;-----:--;------::---;--:------::----;-----=-:--;------::-c:---;-I Label Total Ground Hydraulic Hydraulic
I System Elevation Grade Grade
I I Flow I (ft) I Line In I Line Out I
I 1 (cfs) 1 1 (ft) 1 (ft) I
1--------1--------1-----------1-----------1-----------1
I MH 605 1 44.40 1 1,423.20 I 1,417.63 I 1,417.63 I
I Bend 2 1 44.40 I 1,422.00 I 1,422.64 I 1,422.00 1
I Bend 1 I 44.40 I 1,422.00 1 1,422.64 I 1,422.00 I
I CB 713 1 44.40 1 1,422.87 I 1,422.73 I 1,422.09 1

==================================================~==============

Completed: 03/28/2003 08:57:41 AM

•
Title: US 60 - Loop 202 T.I.
f:\...\tech\drainage\stormcad-phl-95%\cb 713.stm
03128/03 08:57:44 AM © Haestad Methods. Inc.

Project Engineer: Aztec Engineering
Aztec Engineering StormCAD v5.0 [5.0010)

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Profile
Scenario: Base

.'

3+00

Station (h)

2+00

Scenario: Base

Profile: CB 713

1+00

-=)~:::::::::;::=""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''T''''''''"""""."".""",,,,,,,,,.,,,,,,,,,,,,,.,,.,,,,,,,.,,.•,,,,,, ["",,·'''""'''--""'''''',,·'1'''''''··,,'''''·,,'''',,·''''''''''·1 1,425.00

f"'·' """"".""."'--,."""., 1,420.00 Elevation (h)

Pipe 713a
30 inch 8.00 It Concrete

(I 5 = 0.001250 h/h

'""" '\'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''';'''''''''''''''''''''''",.""""""•. " •. ".""""""""."'""•. """."L"""", .•... """"".,,,"""'"....""".• ,,,,,,,,,,,,,,,,,.,,,,,,,,,,,.,L,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,. "",,,... ,,,,,,,,,,,,,,,,,,,,,,,,, 1.415.00

4+00

•

\-\Gt L lAl.70\l e CB :rl~ OF)

H-fI L ?e \QIN M H oF:

•
TItle: us 60 - Loop 202 T.I.
f:\..•\tech\drainage\stormcad-ph1-95%\cb 713.stm
03128/03 08:58:20 AM © Haestad Methods. Inc.

Aztec Engineering
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: Aztec Engineering
StormCAD v5.0 (5.001 OJ

+1-203-755-1666 Page 1 of 1
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•

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

APPENDIXD

ON-SITE DRAINAGE AREAS AND
CONCENTRATION POINTS
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US 60/SR 202L System Traffic Interchange - Phase 1
Final Drainage Report

APPENDIXE

PAVEMENT DRAINAGE CALCULATIONS



• ARIZONA DEPARTMENT OF TRANSPORTATION
HYDROLOGIC DESIGN DATA

Project No.
Project Name
Location/Station
Designer

11194S TRACS No.
-:...;....:.-~-------------- ---,--,------------
Super Red Tan Date 10/8/2002
...:..:..~...:..:..~~...:..:.._------ ~~.=..;;~--------

SPK

Figure 1-2
RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET

Determine rainfall depths from the isopluvial maps (Appendix B):

2-year, 6-hour

2-year, 24-hour

100-year, 6-hour

100-year, 24-hour

P 2,6'=

P 2,24'=

P 100,6'=

P 100,24'=

• Compute the following:

2-year, 1-hour -0.011 +0.942(P~ P 2,1'= 0.83

(P 2,24')

100-year, 1-hour 0.494+0.755(P~ P 100,1'= 2.38

(P 100,24')
2-year, 2-hour 0.341 (P2,6.)+0.659(P 2,1') P 2,2'= 0.92

2-year, 3-hour 0.569(P 2,6,)+0.431 (P 2,1') P 2,3'= 0.99

2-year, 12-hour 0.500(P2,6,)+0.500(P2,24.) P 2,12'= 1.23

100-year,2-hour 0.341 (P 100,6,)+0.659(P 100,1') P 100,2'= 2.59

100-year,3-hour 0.569(P 100,6,)+0.431 (P 100,1') P 100.3'= 2.73

100-year, 12-hour 0.500(P 100,6,)+0.500(P 100,24.) P 100,12'= 3.30

•



• Figure 1-2
RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET

Determine the short-duration rainfall zone (Figure 1-1):

Zone =

•

•

Determine the short duration rainfall ratios (Table 1-1):

Duration Ratio
(Minutes) 2-Year 100-Year

5 A= 0.34 E= 0.30
10 B= 0.51 F= 0.46
15 C= 0.62 G= 0.59
30 D= 0.82 H= 0.80

Compute the following:

2-year,5-min (A)(P 2.1.)= P2,S'= 0.28

2-year, 10-min (B)(P2,1')= P2,10'= 0.42

2-year, 15-min (C)(P 2,1')= P2,lS'= 0.52

2-year, 30-min (D)(P 2,1')= P2,30'= 0.68

100-year, 5-min (E)(P 100,1')= P lOO,s'= 0.71

100-year, 10-min (F)(P 100,1')= P lOO,10'= 1.10

1OO-year, 15-min (G)(P 100.1')= P100,15'= 1.41

100-year, 30-min (H)(P 100,1')= P100,30'= 1.91



• Figure 1-2
RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET

For any flood frequency (T-yr) other than the 2-year or 100-year, calculate the rainfall depth
for each rainfall duration (t) by the following equation:

P Tt=(X)(P 2J+(Y)(P 100 J, . .
Frequency

(T-yr) X Y
5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835

500-year -0.337 1.381

-
5-min (X)(P 2.5")+(Y)(P 100.5")= (P 5")= 0.395.

10-min (X)(P2.10")+(Y)(P 100.10")= (P 5 .10")= 0.59

15-min (X)(P2.15")+(Y)(P 100.15")= (P 5 .15")= 0.74

30-min (X)(P 2.30")+(Y)(P 100,30")= (P 5.30")= 0.99

1-hour (X)(P 2.d+(Y)(P100.d= (P 5 .1')= 1.22

2-hour (X)(P2,2.)+(Y)(P 100.2')= (P 5.2')= 1.34

3-hour (X)(P2.3·)+(Y)(P 100.3')= (P 5.3')= 1.42

6-hour (X)(P2.6·)+(Y)(P 100,6')= (P 5.6')= 1.58

12-hour (X)(P 2.12.)+(Y)(P 100.12')= (P 5 .12')= 1.74

24-hour (X)(P2.24.)+(Y)(P 100.24')= (P 5.24')= 1.91

Selected Frequency (T-year)

•

•

5 yr X= 0.674 Y= 0.278



• Figure 1-2
RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET

For any flood frequency (T-yr) other than the 2-year or 100-year, calculate the rainfall depth
for each rainfall duration (t) by the following equation:

PT,t=(X)(P2,J+(Y)(P 1oo,J

Frequency
(T-yr) X Y
5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835

500-year -0.337 1.381

5-min (X)(P2,5")+(Y)(P 100.5")= W 10 .5")- 0.46

10-min (X)(P2.10")+(Y)(P 100.10")= (P 10,10")= 0.70

15-min (X)(P2.15")+(Y)(P 100,15")= (P 10.15")= 0.89

30-min (X)(P 2,30")+(Y)(P 100.30")= (P 10,30")= 1.19

1-hour (X)(P2,1')+(Y)(P 100,1')= (P 10.1')= 1.48

2-hour (X)(P2.2')+(Y)(P100.2')= (P 10.2')= 1.62

3-hour (X)(P2.3·)+(Y)(P 100.3')= (P 10 .3')= 1.72

6-hour (X)(P2.6·)+(Y)(P 100.6')= (P 10 .6')= 1.89

12-hour (X)(P2.12·)+(Y)(P100.d= (P 10 .12')= 2.09

24-hour (X)(P2.24·)+(Y)(P 100.24.)= (P 10 .24')= 2.29

Selected Frequency (T-year)

•

•

10 yr X= 0.496 Y= 0.449



• Figure 1-2
RAINFALL DEPTH·DURATION·FREQUENCY (D-D-F) WORKSHEET

For any flood frequency (T-yr) other than the 2-year or 100-year, calculate the rainfall depth
for each rainfall duration (t) by the following equation:

P T,t=(X)(P 2,J+(Y)(P 10o,J

Frequency
(T-yr) X Y
5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835

500-year. -0.337 1.381

5-min (X)(P 2,5")+(Y)(P 100,5")= (P 25,5")- 0.56

10-min (X)(P2,10")+(Y)(P 100.10")= (P 25 ,10")= 0.86

15-min (X)(P 2,15")+(Y)(P 100,15")= (P 25,15")= 1.09

30-min (X)(P 2,30")+(Y)(P 100,30")= (P 25,30")= 1.47

1-hour (X)(P2,1')+(Y)(P 100,1')= (P 25 ,1')= 1.84

2-hour (X)(P 2,2')+(Y)(P 100,2')= (P 25 ,2')= 2.01

3-hour (X)(P2,3')+(Y)(P 100,3')= (P 25,3')= 2.12

6-hour (X)(P 2,6')+(Y)(P 100,6')= (P 25,6')= 2.33

12-hour (X)(P 2,12')+(Y)(P 100.12')= (P 25 .12')= 2.57

24-hour (X)(P 2.24')+(Y)(P 100,24')= (P 25 ,24')= 2.80

Selected Frequency (T-year)

•

•

25 yr X= 0.293 Y= 0.669



e Figure 1-2
RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET

For any flood frequency (T-yr) other than the 2-year or 100-year, calculate the rainfall depth
for each rainfall duration (t) by the following equation:

P T,t=(X)(P2.J+(Y)(P 100,J

Frequency
(T-yr) X Y
5-year 0.674 0.278
10-year 0.496 0.449

25-year 0.293 0.669
50-year 0.146 0.835

500-year -0.337 1.381

Selected Frequency (T-year)

5-min (X)(P 2,5")+(Y)(P 100,5")= (I-' 50 ,5")- 0.64

10-min (X)(P2,lO")+(Y)(P 100.10")= (P 50 .10")= 0.98

15-min (X)(P 2,15")+(Y)(P100,15")= (P 50 ,15")= 1.25

30-min (X)(P 2,30")+(Y)(P 100,30")= (P 50,30")= 1.69

1-hour (X)(P2,l')+(Y)(P 100,1')= (P 50,1')= 2.11

2-hour (X)(P 2,2')+(Y)(P 100,2')= (P 50,2')= 2.30

3-hour (X)(P 2,3')+(Y)(P 100,3')= (P 50,3')= 2.43

6-hour (X)(P 2 6')+(Y)(P 1006')= (P 50 ,6')= 2.67, ,

12-hour (X)(P 2,12')+(Y)(P 100,12')= (P 50 ,12')= 2.93

24-hour (X)(P 2,24')+(Y)(P 100,24')= (P 50,2d= 3.20

e.

e

50 yr X= 0.146 Y= 0.835



• Figure 1-2
RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET

For any flood frequency (T-yr) other than the 2-year or 100-year, calculate the rainfall depth
for each rainfall duration (t) by the following equation:

P Tt=(X)(P 2J+(Y)(P100 J, , .
Frequency

(T-yr) X Y
5-year 0.674 0.278
10-year 0.496 0.449
25-year 0.293 0.669
50-year 0.146 0.835

500-year -0.337 1.381

5-min (X)(P 2.S")+(Y)(P 100.5-)= W 500.5-)- 0.89

10-min (X)(P 2.1O")+(Y)(P 100.10")= (P 500.10")= 1.37

15-min (X)(P 2.1S")+(Y)(P 100.1S")= (P SOO .15")= 1.77

30-min (X)(P2.30")+(Y)(P 100.30")= (P 500.30")= 2.40

1-hour (X)(P 2.1·)+(Y)(P 100.1')= (P 500.1')= 3.01

2-hour (X)(P 2.2·)+(Y)(P 100.2')= (P SOO .2')= 3.27

3-hour (X)(P 2.3·)+(Y)(P 100.3')= (P SOO .3.)= 3.44

6-hour (X)(P2.6·)+(Y)(P 100.6')= (P 500.6')= 3.77

12-hour (X)(P2.12·)+(Y)(P 100.12')= (P 500 .12')= 4.14

24-hour (X)(P 2.24.)+(Y)(P 100.24')= (P 500 .24')= 4.52

Selected Frequency (T-year)

•

'.

500 yr X= -0.337 Y= 1.381
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Figure 1-2
RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET

Tabulate the rainfall Depth-Duration-Frequency statistics below:

IDurationI
Rainfall Depth, In Inches

Frequency, In Years
2 5 10 25 50 100 500

5-min 0.28 0.39 0.46 0.56 0.64 0.71 0.89
10-min 0.42 0.59 0.70 0.86 0.98 1.10 1.37
15-min 0.52 0.74 0.89 1.09 1.25 1.41 1.77
30-min 0.68 0.99 1.19 1.47 1.69 1.91 2.40
1-hour 0.83 1.22 1.48 1.84 2.11 2.38 3.01
2-hour 0.92 1.34 1.62 2.01 2.30 2.59 3.27
3-hour 0.99 1.42 1.72 2.12 2.43 2.73 3.44
6-hour 1.10 1.58 1.89 2.33 2.67 3.00 3.77
12-hour 1.23 1.74 2.09 2.57 2.93 3.30 4.14
24-hour 1.35 1.91 2.29 2.80 3.20 3.60 4.52

Rainfall Intensity, In Inches per Hour
Duration Frequency, In Years
(hours) 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.08 3.40 4.68 5.54 6.73 7.66 8.58 10.70
0.17 2.55 3.55 4.22 5.15 5.86 6.58 8.22
0.25 2.07 2.96 3.55 4.37 5.00 5.62 7.07
0.50 1.37 1.98 2.39 2.95 3.38 3.81 4.80

1 0.83 1.22 1.48 1.84 2.11 2.38 3.01
2 0.46 0.67 0.81 1.00 1.15 1.30 1.63
3 0.33 0.47 0.57 0.71 0.81 0.91 1.15
6 0.18 0.26 0.32 0.39 0.44 0.50 0.63

12 0.10 0.15 0.17 0.21 0.24 0.28 0.35
24 0.06 0.08 0.10 0.12 0.13 0.15 0.19
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Depth-Duration-Frequency Curves
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JOB: 202UUS 60 T.I. caoture Ratios: 50% 67% 80% 50%
Inlet Number: 257 257 260 260 2631 300 300 I

Relurn Period: 10 10 10 10 10 10 10
Allowable Spread: 16 16 16 16 16 16 16

RATIONAl METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= <=
Structure Slation: (Stationing off of US 60 Med/Cst CLI 964+50 964+50 968+69 968+69 970+50 97&+44 978+44
LocaliOn Description: Grate Slotted Grate Slotted Grate Grate Slotted
Pavement Area (ac): 0.035 0.770 0.016 0.187 0.496 0.035 0255
Sldeslope Area (ac): 0.007 0.302 0.021 0.292 0.881 0.069 0.288
Conlributing watershed area lacresl: 0.042 1.072 0.037 0.479 1.377 0.104 0.541
Pavement Ruhoff Coefficienl "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff Coefficienl "C": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composiie Runoff Coefficlenl "C": 0.91 0.88 0.81 0.80 0.79 0.78 0.82
CA 0.04 0.94 0.03 0.38 1.09 0.08 0.44
Precipllalion intensity (inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge Q (cfs): 0.2 4.0 0.1 1.6 4.6 0.3 1.9
PreviOus by-pass flow (cfs): 0.3 0.0 0.2 1.9 0.3 1.2 2.2
Discharge added by operator. - - -- - - .- -
Tolal dlscharae Q (cis: 0.5 4.0 0.3 3.5 4.& 1.5 4.0

SHOULDER AND GUTTER CONFiGURATION:
Mannin9's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
LonglbJdlnal slope S (Wft): 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
inlel type (1 =grate, 2=curb opening, 3=slotted): 1 3 1 3 1 1 3
LonglbJdinal prottle (1=on-grade, 2=sag): 1 1 1 1 1 1 1
Gutter Configuration (1 =1011, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 3 3 3 3 3
GapbJre Ratio Used: 50% 67% 50% 67% 50% 50% 67%
Inlet ADOT Std: C15.91 C13.60 C15.91 C·15.91 C15.91 C15.91 C13.5O
Grate width: 3 0- 3 - 3 3 -
Grale length: 3.3 - 3.3 - 3.3 3.3 -
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of gutter from flowline (ft): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (fl): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross·slooe Sw: (S\v--$w-Sx) 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline (flI: before Inlel 4.4 14.1 2.8 13.3 15.3 9.0 14.2
Depth at flowline (ft): before Inlet 0.21 0.40 0.18 0.39 0.43 0.30 0.40
Water cross-area (sq.ft~ before inlet 0.35 2.14 0.23 1.91 2.50 0.96 2.16
Velocity V for total discharge (fps): before inlet 1.40 1.86 1.33 1.82 1.94 1.58 1.87
Ratio of 9utter depression flow to tolal Q (Eod): 97.0% 55.4% 100.0% 57.9% 51.9% 75.1% 55.1%
Equivalent cross-slope (Se): 0.067 0.047 0.068 0.048 0.045 0.056 0.046

GRATE INLETS ON-GRADE:
Ratio of grale frontal flow to tolal flow: 98.6% - 100.0% - 56.7% 79.9% -
Inlet fronlal flow In cts (Ow): 0.48 - 0.30 - 2.75 1.21 -
Vo for effective length (P-1-718, Chart 7 HEC 12): 7.2 - 7.2 - 7.2 7.2 -
Fraction of frontal flow inlercepted (Rf): 100.0% - 100.0% - 100.0% 100.0% -
Side flow In cis (Os): 0.01 - 0.00 - 2.10 0.30 -
EffectiVe grate len91h w/clogglng: 1.65 - 1.65 - 1.65 1.65 -
Fraction of side flow interception (Rs): 18.7% - 0.0% - 11.4% 15.6% -
Grate Efficiency (E): 98.9% - 100.0% - 61.6% 83.0% -
Tolal flow InterceDted (cts): 0.48 - 0.30 - 2.99 1.26 -
Grate f1ow-lly cis : 0.01 0.00 1.86 0.26 I

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for tolal Inlerception (ft): w/clogging - 20.0 - 18.6 - - 20.1
Length of Inlet provided L (ft): 15 15 10
Interception for len9th L (cts): - 3.66 - 3.29 - - 2.87
Efficlencv for lenoth L: - 0.92 - 0.95 - - 0.71
SIOlied drain or curb opening fIow-ily (ets : 0.32 0.18 1.17

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ftl:
Capacity of gmte in a sag (3-slded weir): - - - - - -- -
Capacity of gmte in a sag (4-sided weir): - - - - - - -
Length provided of curb-openin9 or slolled drain at sag:
Capacity of curb-opening or slolled drain in a sag (weir): - - - - - - -
Lengtll of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 ('I.):
ABS (algebraic diff. in approach 9rades) (%): - - - - - - -
K = Min(LclA,167) (Table 5, HECI2): - - - - - - -
Flanking Inlets maximum distance (ft): - - - - - - -
TRIANGULAR MEDiAN HYDRAULICS:
Manning's n for median finish:
Cross-slope of median sides:
Depth of flow at cenler of median (ft): - - -- - - - -
Flooded width in the median (ft): - - - - - - -
Water velocity In the median (fos): - -- - - - - -

•

•

•

ULTIMATE ADOT
HEC-12 (10-YR)
Pavement Drainage

SRT- US60 WB

1&" Slotted
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ULTIMATE ADOT
HEC-12 (10-YR)
Pavement Drainage

JOB: 202UUS 60 T./.
In/et Number: 305 311 311 318 318 326 3261

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 16 16 16 16 16 16 16

RATIONAL METHOD HYDROLOGY COMPUTATION: <= ¢: ¢: <= <= <= <=
Structure Slatlon: (Slatlonlng off of US 60 MedlCst CL) 981+50 987+00 987+00 995+00 995+00 1004+40 1004+40
Location Description: Grate Grate Slotted Grate Slotted Grate Slotted
Pavement Area (ac): 0.446 0.035 1.020 0.035 1.350 0.017 0.563
SldesloDe Area (acl: 0.532 0.069 1.780 0.046 1.120 0.000 0.293
Contributing watershed area acres): 0.978 0.104 2.800 0.081 2.500 0.017 0.&56
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.81 0.78 0.79 0.81 0.84 0.95 0.86
CA 0.80 0.06 2.22 0.07 2.10 0.02 0.74
Precipitation intensity (Inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge Q (cis): 3.4 0.3 9.3 0.3 6.8 0.1 3.1
Previous by-pass flow (clst. 2.3 6.2 0.6 2.5 0.0 0.5 0.6
Discharge added by operator. -- - -- - - -- -
Total dlscharae Q cfs): 5.7 6.6 9.9 2.8 8.8 0.6 3.9

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longnudinal slope S (ftIft): 0.0044 0.0066 0.0066 0.0073 0.0073 0.0040 0.0040
Inlet type (1 =grate. 2=cum opening, 3=sI0Iled): 1 1 3 1 3 1 3
Longitudinal profile (l=on-grade, 2=sag): 1 1 1 1 1 1 1
Guller Conflgumtion (1 =1011, 2=Type 0 vertical, 3=6" Type B. 4=3" Type C): 3 3 3 3 3 3 3
Capture Ratio Used: 50% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: C-15.91 C-15.91 C-13.60 C-15.91 C-13.60 C-15.91 C-13.60
Grate width: 3 3 - 3 - 3 -
Grate length: 3.3 3.3 _. 3.3 - 3.3 -
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of guller from flowline (tt): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Guller depression from horizontal (tt): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Guller cross-slaDe Sw: IS'w=Sw-Sxl 0.066 0.068 0.066 0.066 0.066 0.066 0.06B
Aooded Width from flowline f1: before Inlet 14.6 13.4 16.01 9.3 15.8 4.3 12.6
Depth at flowline (tt): before inlet 0.41 0.39 0.44 0.31 0.44 0.21 0.37
Water cross-area (sq.tt): before Inlet 2.27 1.94 2.71 1.02 2.64 0.33 1.75
Velocity V for total discharge (fps): before Inlet 2.51 3.38 3.66 2.73 3.35 1.77 2.25
Ratio of guller depression flow to total a (Ead): 54.0% 57.6% 50.2% 73.5% 50.8% 97.4% 60.0%
Equivalent cross-slope (Se): 0.046 0.046 0.044 0.055 0;044 0.067 0.049

GRATE INLETS ON-GRADE:
RatiO of grate frontal flow to total flow: 58.9% 62.6% - 76.4% - 96.9% -
Inlet frontal flow In cts (Ow): 3.36 .4.10 - 2.17 - 0.58 -
Vo for effective length (P-1-7/6. Chart 7 HEC 12): 7.2 7.2 - 7.2 - 7.2 -
Fmction of frontal flow intercepted (Rf): 100.0% 100.0% - 100.0% - 100.0% -
Side flow in cis (as): 2.34 2.46 - 0.60 - 0.01 -
Effective grate length w/clogglng: 1.65 1.65 - 1.65 - 1.65 -
Fraction of side flow interception (Rs): 7.5% 4.5% - 6.5% - 13.1% -
Gmte Efficiency (E): 62.0% 64.2% - 79.8% - 99.1% -
Total flow InterceDted Icfsl: 3.53 4.21 - 2.21 - 0.58 -
Grate f1ow-bv Icfs : 2.17 2.34 0.56 0.01

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Len9th required for total Interception (tt): w/clogging - - 43.6 - 39.6 - 22.2
Length of inlet provided L (It): 10 20 15
Interception for length L (cts): - - 3.69 - 6.35 - 3.41
EffiCiencv for lenoth L: - 0.37 - 0.72 0.87
Slotted drain or curb oPening fIow-by lets); 6.21 I 2.50 0.52

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (tt):
Capacity of grate in a sag (3·slded weir): - - - - - -- -
Capacity of gmte in a sag (4-sided weir): - - - - - - -
Length provided of curb-opening or slolled dmin at sag:
CapaCity of curb-openlng or slolled dmln in a sag (weir): - - - - - - -
Length of the vertical curve (It x lOOt.
approach gmde #1 (%):
approach gmde #2 (%):
ABS (algebmic diff. in approach gmdes) (%): - - - - - - -
K= Min(LclA.167) (Table 5. HEC-12): - - - - - - -
Ranking inlets maximum distance (ltl: - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (tt): - - - - - - -
Flooded width In the median (It): - - - - - - -
Water velocilv in the median Ifos): - - - - - - -

41312003
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ULTIMA TE ADOT
HEC·12 (10·YR)
Pavement Drainage

JOB: 202UUS 60 T.I.
Inlet Number: 329 329

Return Period: 10 10
Allowable Spread: 16 16

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <=
Structure Station: (Stationing off of US 60 MedlCst CL) 1009+37 1009+37
Location Descr1ptlon: Grate Slotted
Pavement Area (ac): 0.013 0.872
Sidesiope Area (ac): 0.000 0.643
Contr1butlna watershed area acres : 0.013 1.515
Pavement Runon Coemelent "Co: 0.95 0.95
Sidesiope Runoff Coefficient "Co: 0.70 0.70
Composite Runoff Coefflclent "Co: 0.95 0.84
CA 0.01 1.28
Pneelpitation Intensity (inlhr): 4.22 4.22
Subarea discharge a (cis): 0.1 5.4
Previous by-pass flow (cis): 3.0 1.0
Discharge added bv operator. - .-
Tatal dlscharae a cfsl: 3.0 6.4

SHOULDER AND GUTIER CONFIGURATION:
Manning'S n: 0.016 0.016
LongRudlnal slope S (fVft~ 0.0040 0.0040
Inlet type (1 =grate, 2=curb opening, 3=slotted): 1 3
LongRudlnal profile (1=0~rade, 2=sag): 1 1
Gulter Configuration (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3
captune Rallo Used: 50% 67%
Inlet ADOT Std: G-15.91 G-13.50
Grate width: 3 -
Grate length: 3.3 -
Pavement cross-slope (Sx): 0.020 0.020
Width of gutter from flowline (ft): 2.50 2.50
Gulter depnesslon from horizontal (ft): 0.17 0.17
Gulter cross-sloM Sw: IS'w=Sw-Sx\ 0.068 0.068
Flooded Width from flowlIne ft: befone Inlet 11.2 15.6
Depth at ttowIine (ft): before Inlet 0.34 0.43
Water cross-area (sq.ft): before inlet 1.41 2.59
Velocity V for total discharge (Ips): before inlet 2.15 2.47
Ratio of gutter depnesslon ttow to lotal a (Eod): 65.3% 51.2%
Equivalent cross-slope (Se): 0.051 0.045

GRATE INLETS ON-GRADE:
RatIo of grate frontal ttow to total flow: 70.4% -
Inlet frontal flow in cis (Ow): 2.13 -
Vo for effecllve length (P-1.7/8, Chart 7 HEC 12): 7.2 -
Fraction of frontal flow intercepted (RI): 100.0% -
Side flow in cis (as): 0.89 -
Effectlve grate length w/clogglng: 1.65 -
Fraction of Side flow interception (Rs): 9.5% -
Grate Efficiency (E): 73.2% -
Total flow Intercented Iclsl: 2.21
Grate f1aw-!ly ctsl: 0.81

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Len9th nequire<! for total interception (ft): w/clogging - 28.8
Length of Inlet provided L (ft): 10
interception far length L (cis): - 3.43
EffiCiencv for Ienath L: - 0.54
Slotted drain or curb openlna f1ow-by (ets : 2.97

INTERCEPTION CN'ActTY OF INLETS IN SAG LOCATION:
Head avenable for weir flow at sag (ft):
capaelty of grate In a sag (3-slded weir): - -
capacity of grate In a sag (4-skled weir): - -
Length provided of curb-openlng or slotted drain at sag:
capacity of eurb-opening or slotted drain In a sag (weir): - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic ditt.ln approach grades) (%): - -
K = Mln(LclA,167) (Table 5, HEG-12): - -
Flanking Inlets maximum distance (ft): - -
TRIANGULAR MEDIAN HYDRAUUCS:
Manning's n for median flnish:
Cross-slope of median sides:
Depth of ttow at center of median (ft): - -
Flooded width In the median (ft): - -
Water velocltv In the median (tOsl: - -

41312003
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JOB: 202UUS 60 7./. Caeture Ratios: 50% 67% 80% 50%
'"'ef Number: 251 251 254 2541 256 256 259

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 16 16 16 16 16 16 16

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= <=
Structure Station: (Slatlonlng ott ot US 60 MedlCs1 CL) 957+30 957+30 961+25 961+25 964+56 964+56 969+31
Locallon Descriplion: Grate SIoIIed Grale Sioned Grate Slotted Grate
Pavement Area (ac): 0.034 0.767 0.034 0.553 0.034 0.760 0.026
Sidesloee Area iaci: 0.026 0.604 0.026 0.362 0.000 0.436 0.000
Contributing watershed area acres: 0.060 1.391 0.060 0.915 0.034 1.198 0.026
Pavemenl Runoff Coefflclenl "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff CoeffiCienl "C~ 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composile Runoff Coefficlenl"C": 0.84 0.84 0.84 0.85 0.95 0.66 0.95
CA 0.05 1.17 0.05 0.76 0.03 1.03 0.02
Precipitation intensity (Inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea diScharge Q (cis): 0.2 4.9 0.2 3.3 0.1 4.3 0.1
Previous by·pass flow (cis): 0.1 0.0 0.4 0.9 0.3 0.0 0.0
DiScharge added bv ooerator: - - -' - - .- -
Tolal discharge Q cis: 0.3 5.0 0.6 4.2 0.4 4.3 0.2

SHOULDER AND GUTTER CONFIGURATION:
Manning's n; 0.016 0.016 0.016 O.ot6 O.ot6 0.016 0.016
Longitudinal slope S (ftlfl): 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Inlel type (1 =grate, 2=curb opening, 3=slotted): 1 3 1 3 1 3 1
Longitudinal profile (1=on-grade, 2=sag): 1 1 1 1 1 1 1
Gutter Configuralion (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 3 3 2 2 2
Caplure Ralio Used: 50% 67% 50% 67% 50% 67% 50%
Inlel ADOT Sid: C15.91 C15.91 C15.91 C·13.60 C15.92 C-13.60 C15.92
Grale width: 3 - 3 - 2 - 2
Grale length: 3.3 - 3.3 - 3.3 - 3.3
Pavemenl cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of gutter from flowline (fl): 2.50 2.50 2.50 2.50 4.50 4.50 4.50
Gutter depression from horizontal (It): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: IS'w=Sw-Sxl 0.066 0.068 0.066 0.066 0.038 0.036 0.036
Flooded Width from flowline Iftl: before inlet 2.8 15.5 5.2 14.4 4.8 15.3 3.1
Depth al flowline (ft): belore inlel 0.16 0.43 0.22 0.41 0.18 0.39 0.12
Waler cross-area (sq.ft): before inlel 0.23 2.55 0.42 2.21 0.41 2.52 0.16
VeloCity V for lotal discharge (fps): before inlel 1.32 1.94 1.43 1.66 1.10 1.73 0.84
Ratio of gutter depression flow 10 lotal Q (Eod): 100.0% 51.5% 94.0% 54.6% 100.0% 66.3% 100.0%
Equivalent cross·slope (Se): 0.066 0.045 0.065 0.046 0.038 0.032 0.036

GRATE INLETS ON-GRADE:
Ratto of grate frontal flow to total flow: 100.0% - 96.6% - 91.1% - 97.8%
Inlet frontal flow in cts (Ow): 0.30 - 0.56 - 0.41 - 0.15
Vo for effective length (P·I-7IB, Chart 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fractton of frontal flow intercepted (Rf): 100.0% - 100.0% - 100.0% - 100.0%
Side !tow in cis (Os): 0.00 - 0.02 - 0.04 - 0.00
Effective grate length w/clogging: 1.66 - 1.65 - 1.65 - 1.65
Fraction of stde flow Inlerception (Rs): 0.0% - 182% - 26.4% - 36.7%
Grate Efficiency (E): 100.0% - 972% - 93.5% - 98.6%
Total flow interceeled letsl: 0.30 - 0.56 - 0.42 - 0.15
Grate flowobv, cis): 0.00 - 0.02 - 0.03 - 0.00

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for lalallntercepUon (It): w/clogging - 22.4 - 20.4 - 26.0 -
Length of inlet proVided L (It): 20 15 20
Inlerception for length L (cis): - 4.87 - 3.78 - 4.03 -
Efficlencv for lenoth L: - 0.98 - 0.91 .- 0.93
Slotted drain or curb oaenlng flow-by cfs): 0.09 0.38 0.31

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacity of grale In a sag (3-sided weir): - - - - - - -
capacity of grate In a sag (4-sided weir): - - - - - - -
Length provided of curtH>pening or slotted drain al sag:
capacity of curtH>pening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - - - -
K = Min(LclA.167) (Table 5, HEC12): - - - - - - -
Flanking Inlets maximum distance (ft): - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow al cenler of median (ft): - - - - - - -
Flooded width In Ihe median (ft): - - - - - - -
Water velocitv in Ihe median (fesl:
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ULTIMA TE ADOT
HEC-12 (10-YR)
Pavement Drainage

JOB: 202UUS 50 TJ.
Inlet Number: 259 302 302 310 310 I 313 317

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 16 16 16 16 16 16 16

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= <=
Structure Station: {Stationing off ot US 60 MediCs! CLI 969+31 978+68 978+68 985+70 985+70 989+01 993+30
Location Description: Slotted Grate SIoIIed Grate SloUed Grate Grate
Pavement Area (ac): 0.390 0.029 0.615 0.029 0.334 0.466 0.454
Sidesiooe Area (acl: 0.000 0.000 0.423 0.032 0.946 1.710 1.240
Contributing watershed area acres : 0.390 0.029 1.038 0.061 1.282 2.176 1.6941
Pavement Runoff coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Compostle Runoff coefficient "C": 0.95 0.95 0.65 0.82 0.77 0.75 0.77
CA 0.37 0.03 0.66 0.05 0.96 1.64 1.30
Precipitation Intensity (Inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge a (cis): 1.6 0.1 3.7 02 4.1 6.9 5.5
Previous by-pass flow (ds): 0.3 0.0 0.1 1.2 4.2 3.1 2.4
DischallIe added by operator: - - -- - - -- --
Total dlscharae Q cfs: 1.9 0.1 3.8 1.5 8.4 10.0 7.9

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal stope S (IVfl): 0.0025 0.0025 0.0025 0.0071 0.0071 0.0096 0.0064
Inlet type (1=grate, 2=curb opening, 3=slotled): 3 1 3 1 3 1 1
Longitudinal profile (1=~rade, 2=sag); 1 1 1 1 1 1 1
GUller Configuration (1 =roIl, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 2 2 2 3 3 3 3
Gapture Ratio Used: 67% 50% 67% 50% 67% 50% 50%

Inlet ADOT Sid: C-13.60 C-15.92 C-1360 C15.91 C-13.60 C-15.91 C·15.9l
Grate width: - 2 - 3 - 3 3
Grale length: - 3.3 - 3.3 - 3.3 3.3
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of guller from flowline (fl): 4.50 4.50 4.50 2.50 2.50 2.50 2.50
Gutter depression from honzontal (tt): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: ISw--5w-Sx\ 0.038 0.038 0.036 0.068 0.068 0.066 0.068
Flooded Width tram flowline fl : before Inlet 10.5 2.8 14.5 6.6 15.5 15.6 14.5
Depth at flowline (tt): before Inlet 0.29 0.11 0.37 0.25 0.43 0.43 0.41
Water cross-area (sq.tt); before inlet 1.29 0.15 2.28 0.59 2.56 2.59 2.27
Velocity V for total discharge (Ips): before Inlet 1.44 0.78 1.68 2.49 3.28 3.86 3.46
Ratio of gutter depression flow 10 total a (Eod): 63.4% 100.0% 68.7% 87.2% 51.4% 51.2% 54.0%
Equivalent cross-slope (Se): 0.035 0.038 0.032 0.062 0.045 0.045 0.046

GRATE INLETS ON-GRAIOE'
Ratio of grate frontal flow to lolal flow: - 96.6% - 90.9% - 56.0% 59.0%
Inlet frontal flow in cis (Qw): - 0.11 - 1.32 - 5.60 4.63
Va for effective length (P-1-7/8, Chart 7 HEC 12): - 72 - 7.2 - 7.2 7.2
Fraction of frontal flow Intercepted (Rf): - 100.0% - 100.0% - 100.0% 100.0%
Side flow In cis (as): - 0.00 - 0.13 - 4.40 3.22
Effective grate length w/clogglng: - 1.65 - 1.65 - 1.65 1.65
Fraction of side flow Interception (Rs): - 39.8% - 7.6% - 3.6% 4.3%
Grate Efficiency (E): - 99.3% - 91.6% - 57.6% 5O.7%
Total flow Interceoted (cis\: - 0.12 - 1.33 - 5.76 4.77
IGrate flow-by cfs: 0.00 0.12 4.25 3.08

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (tt): w/clogging 17.2 - 24.5 - 38.3 - -
Lengtih of Inlet provided L (tt): 15 25 25
Interception for length L (cis): 1.81 - 3.64 - 7.14 - -
Efficiencv for lenotih L: 0.97 - 1.00 - 0.85 - -
Slotted drain or curb opening flow-by ,cfs : 0.05 0.00 1.24

INTERCEPTION CAPACITY OF INlETS IN SAG LOCATION:
Head avanable for weir flow at sag (tt):
Gapacity of grate in a sag (3-sided weir): - - - - - - -
Gapacity of grate In a sag (4-sided weir): - - - - - - -
Length provided of curb-opening or slotted drain at sag:
Gapacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (tt x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic ditt. In approach grades) (%): - - - - - - -
K = Min(LcJA,167) (Table 5, HEC-12): - - - - - - -
Flanking inlets maximum distance (tt): - - - - - - -

TRIANGULAR MEDIAN HYDRAUUCS:
Manning'S n for median finish:
Cross-slope of median sides:
Deptih of flow at center o( median (ttl: - - - - - - -
Flooded width in the median (tt): - - - - - - -
Water velDeilY in the median ifosl: - - - - - - -
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ULTIMA TE ADOT
HEC-12 (10-YR)
Pavement Drainage

JOB: 202UUS 60 T.I.
Inlet Number: 319 323

Relurn Period: 10 10
Allowable Spread: 16 16

RATIONAL METHOD HYDROLOGY COMPUTATION: ¢' ¢'

Structure SlaUon: (SIaUonlng off of US 60 MediCst CL) 997+45 1002+85
Location Description: Grale Grale
Pavement Area (ac): 0.590 0.577
SldesloDe Area (acl: 0.978 0.368
Contributing watershed area (acres : 1.568 0.945
Pavemenl Runo" coefficlenl "Co: 0.95 0.95
Sideslope Runoff Coefficlenl"C": 0.70 0.70
Composite Runoff coefficient "C": 0.79 0.85
CA 1.25 0.81
Precipitation intensity (inlhr): 4.22 4.22
Subarea discharge 0 (cis): 5.3 3.4
Previous by-pass flow (cls~ 1.0 0.0
Discharge added by operator. - --
Tolal discharge Q cfs: 6.2 3.4

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016
longitudinal slope S (ft/ft): 0.0057 0.0040
Inlel type (1=grale, 2=curb opening, 3=slotted): 1 1
Longitudinal profile (l=onllrade. 2=sag): 1 1
Gutter ConfiguraUon (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C~ 3 3
Capture RaUo Used: 50% 50%
Inlel ADOT Sid: e-15.91 e-15.91
G1ate width: 3 3
Grale lenglh: 3.3 3.3
Pavemenl croSlHllope (Sx~ 0.020 0.020
Width of guUer from flowline (ft): 2.50 2.50
Gutter depression from horizontal (ft): 0.17 0.17
Guller cross-sloDe Sw: (Sw--Sw-Sxl 0.068 0.068
Aooded Widlh from flowltne (ft): before Inlet 14.3 11.8
Deplh at flowline (ft): before inlel 0.41 0.36
Water cross-area (sq.ft~ before Inlel 2.20 1.55
Velocity V for lotal discharge (fps): before inlet 2.83 2.19
Ratio of guller depression now 10 lotal 0 (Ead): 54.7% 62.9%
Equivalent cross-slope (Se): 0.046 0.050

GRATE INLETS ON-GRADE:
RatiO of grale frontat now to lotal flow: 59.6% 68.0%
Inlel frontal flow in cts (Ow): ' 3.72 2.31
Vo for effective length (P-1-7/8, Chart 7 HEC 12): 7.2 7.2
Fraction of frontal flow Intercepted (Rf): 100.0% 100.0%
Side flow In cis (Os): 2.52 1.09
Effective grate length w/c1ogglng: 1.65 1.65
Fraction of side flowlnlercepUon (Rs): 6.1% 9.3%
Grate Efficiency (E): 62.1% 71.0%
Totat flow inlerceoted (cts): 3.87 2.41
Grate flow-bv cfs: 2.37 0.99

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for totallnlerceptlon (ft): w/clogglng - -
Length of Inlel provided L (ft):
Interception for lenglh L (cts): - -
EffIciencv for lennth L: - -
Slotted drain or curb opening flow-by I cfs :

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available forweir flow al sag (ft):
Capacity of grate In a sag (3-slded weir): - -
Capacity of grale in a sag (4-slded weir): - -
Lenglh provided of eurb-opening or slolled drain al sag:
Capacity of curb-opening or slolled drain in a sag (weir): - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
.approach grade #2 (%):
ABS (algebraic ditt. in approach grades) ('Yo): - -
K =Mln(LclA,167) (Table 5, HEe-12): - -
Flanking inlets maximum distance (ft): - -
TRIANGULAR MEDIAN HYDRAULICS'
Manning's n for median finish:
Cross-slope of median sides:
Deplh of flow at cenler of median (ft): - -
Flooded width In the median (ft): - -
Waler velocltv In the median (fos): - -
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JOB: 202UUS 60 T./. caolure Ratios: 50% 67% 80% 50%
Inlet Number: 262 262/ 308 308/ 315/

Relum Period: 10 10 10 10 10
Allowable Spread: 16 16 16 16 16

RATIONAl METHOD HYDROLOGY COMPUTATION: <= <= <= <= <=
Structure Station: (Stationing off of US 60 Med/Cst CL) 970+50 970+50 981+96 981+96 989+01
Location Descnption: Grale Siolled Grale Siolled Grale
Pavemenl Area (ac): 0.014 0.647 0.010 0.402 1.560
Sidesiooe Area lac): 0.000 0.000 0.000 0.000 0.000
ConlrlbuUna watershed area lacres : 0.014 0.647 0.010 0.402 1.560
pavemenl Runoff CoemCienl "Co: 0.95 0.95 0.95 0.95 0.95
Sldeslope Runoff CoeffiCient "C": 0.70 0.70 0.70 0.70 0.70
ComposKe Runoff CoeffiCient "Co: 0.95 0.95 0.95 0.95 0.95
CA 0.01 0.61 0.01 0.38 1.46
PrecipKation intensity (in/hr): 4.22 4.22 4.22 4.22 4.22
Subarea discharge a (cis): 0.1 2.6 0.0 1.6 6.3
Previous by·pass flow (cis): 0.2 0.6 1.7 2.8 0.0
Dischame added bv ODerator. - - -- - --
Total discharge Q cfsl: 0.2 3.2 1.8 4.4 6.3

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016
Loogltudlnal slope S (ft/Il): 0.0025 0.0025 0.0041 0.0041 0.0098
Inlet type (1=grate, 2=cum opening. 3=slotted): 1 3 1 3 1
Longitudinal profile (1=0n-grade, 2=sag): 1 1 1 1 1
Gutter Configuration (1 =roll, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 2 2 2 2 4
capture Ratio Used: 50% 67% 50% 67% 500/0
Inlet ADOT Std: G-15.92 G-13.60 G-15.92 C-13.60 C-15.01
Grate width: ·2 - 2 - 3
Grate length: 3.3 - 3.3 - 3.3
Pavement cross-slope ($x): 0.020 0.020 0.020 0.020 0.020
Width of guller from 1I0wline (Il): 2.50 2.60 2.50 2.50 2.50
Gutter depression from hortzontal (Il): 0.17 0.17 0.17 0.17 0.052
Gulter cross-sloDe Sw: (S'w=Sw-Sxl 0.068 0.068 0.068 0.068 0.021
Flooded Width from flowline It: before inlet 2.5 13.5 9.2 13.9 13.8
Depth at flowline (ft): before inlet 0.17 0.39 0.30 0.40 0.28
Water cross-area (sq.ft): before inlet 0.20 1.96 1.01 2.08 1.90
Veloclty V for total discharge (fps): before Inlet 1.06 1.61 1.76 2.09 3.30
Ratio of gulter depression flow to total a (Eod): 100.0% 51.6% 69.6% 60.1% 47.9%
Equivalent cross-slope (Se): 0.068 0.045 0.053 0.044 0.020

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 99.9% - 63.3% - 53.8%
Inlet frontal flow in cfs (Qw): 0.22 - 1.12 - 3.37
Va for effecllve length (P-1-7/8, Chart 7 HEC 12): 7.2 - 7.2 - 7.2
Fraction of frontal flow Intercepted (Rf): 100.0% - 100.0% - 100.0%
Side flow In cis (as): 0.00 - 0.65 - 2.89
Effecllve grate length w/clogging: 1.65 - 1.65 - 1.65
Fraction of side flow Interception (Rs): 27.5% - 13.2% - 4.7%
Grate Efficiency (E): 99.9% - 68.1% - 56.0%
Total flow Interceoled (cfs): 0.22 - 1.20 - 3.50
Grate flow-bv Icfs : 0.00 - 0.56 - 2.75

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for totallntercepllon (ft): w/clogglng - 18.5 - 24.9 -
Length of Inlel provided L (Il): 15 10
Interception for length L (cis): - 3.00 - 2.63 -
Efflciencv lor lenoth L: - 0.95 - 0.60 --
Slotted drain or curb ooanlna flow-bv cfs): - 0.16 - 1.73 -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head avaKable for weir fiow at sag (Il):
capacity of grate in a sag (3-sided weir): - - - - -
capacity of grate In a sag (4-slded weir): - - - - -
Length provided of curb-opening or slotted drain al sag:
capacity of curb-openlng or slotted drain In a sag (weir): - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. In approach grades) (%): - - - - -
K = Min(LclA,167) (Table 5, HEG-12): - - - - -
Flanking Inlets maximum distance (Il): - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-sIope of median sides:
Depth of flow at center of median (It): - - - - -
Flooded wldth In the median (Il): - - - - -
Water velocllv In the median (fos): - - - - -
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JOB: 202UUS 60 T.t. caoture Ratios: 50% 67% 80% 50%
Inlet Number: 261 261 307 307 3141

Return Period: 10 10 10 10 10
Allowable Spread: 16 16 16 16 16

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <=
Structure Station: (Stationing offof US 60 MedlCsI Cll 970+50 970+50 981+96 981+96 989+01
Location DesCription: Grate Slotted Grate Slotted Grate
Pavement Area (ac): 0.014 0.656 0.010 0.404 1.560
Sideslooe Area (ac\: 0.000 0.000 0.000 0.000 0.000
Contributing watershed area lacres : 0.014 0.656 0.010 0.404 1.580
Pavement RunolT COemclenl "C.: 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff COefficlenl "C~ 0.70 0.70 0.70 0.70 0.70
Compostte Runoff COefficient "C.: 0.95 0.95 0.95 0.95 0.95
CA 0.01 0.62 0.01 0.38 1.50
Precipitation intensity (inlhr): 4.22 4.22 4.22 4.22 4.22
Subarea discharge 0 (cts): 0.1 2.6 0.0 1.6 6.3
Previous by-pass flow (cis): 0.2 0.6 1.8 2.8 0.0
Discharge added bv oDerator. -- - -- - --
Total discharge Q (cis: 0.2 3.2 1.8 4.4 6.3

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (fIIft): 0.0026 0.0025 0.0041 0.0041 0.0098
Inlet type (1=grale, 2=curb opening, 3=slotted): 1 3 1 3 1
Longttudinal profile (1=on-grade, 2=sag): 1 1 1 1 1
Gutter Conf'9uraUOn (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 2 2 2 2 4
capture Ratio Used: 50% 67% 50% 67% 50%
Inlel ADOT Std: C-15.92 C-13.5O C-15.92 C-13.50 C-15.91
Grate width: 2 .. 2 .. 3
Grale length: 3.3 - 3.3 .. 3.3
Pavemenl cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020
Width of gutter from flowline (ft): 2.50 2.50 2.50 2.50 2.50
Gutier depression from horizontal (ft): 0.17 0.17 0.17 0.17 0.052
Gutter cross-51""" Sw: IS.........sw-Sxl 0.068 0.068 0.068 0.068 0.021
Flooded Width from flowline 1ft): before Inlel 2.6 13.6 9.3 14.0 13.8
Depth al flowline (ft): before inlel 0.17 0.39 0.31 0.40 0.28
Water cross-area (sq.ft): before Inlet 0.22 1.99 1.02 2.10 1.92
Velocity V lor total discharge (fps): before Inlel 1.07 1.62 1.77 2.10 3.31
Ratio of gutter depression flow 10 total 0 (Eod): 100.0% 51.3% 69.2% 49.9% 47.8%
EquIValent cross-slope (Se): 0.068 0.045 0.053 0.044 0.020

GRATE INLETS ON§RADE:
RaUO of grate frontal flow 10 total now; 99.8% - 62.8% - 53.7%
Inlet frontal flow In cts (Ow): 0.23 - 1.13 - 3.40
Vo for effective tength-(p-1-718. Chart 7 HEC 12): 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (RI): 100.0% - 100.0% - 100.0%
Side ftow in cis (Os): 0.00 - 0.67 - 2.93
Effecllve grate lenglh w/clogging: 1.65 - 1.65 - 1.65
Fraction 01 side flow interception (Rs): 27.1% - 13.2% - 4.7%
Grate Efficiency (E): 99.8% - 67.7% - 56.8%
Total flow interceoted letsl: 0.23 - 1.22 - 3.54
Grate flow-by ,cis : 0.00 0.58 2.80

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length reqUired lor total interception (ft): w/clogglng -- 18.7 - 25.0 -
Length of Inlet provided l (ft): 15 10
Interception lor length L (cts): - 3.04 - 2.65 -
Efficlencv lor lenath L: - 0.95 0.60
Slotted drain or curb opening flow-by cfs: 0.18 1.76 -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available lor weir flow at sag (ft):
capacity 01 grate In a sag (3-slded weir): - - - - -
capactty 01 grate in a sag (4-slded weir): - - - - -
Length provided of curb-opening or slotted drain al sag:
capactty 01 curb-opening or slotted drain in a sag (weir): - - - - -
Length 01 the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic dill. in approach grades) (%): - - - - -
K = Min(Le/A,t67) (Table 5. HEG-12): - - - - -
Flanking Inlets maximum dislance (ft): - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning's n lor median finish:
Cross-slope 01 median sides:
Depth of ftowat center of median (It): - - - - -
Raoded width in the median (ft): - - - - -
Water velocitv In the median (his): - - - - -

•

•
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JOB: 202UUS 60 T.I. Capture Ratios: 50% 67% 80% 50%
Inlet Number: 266 265 264 268 288

Return Period: 10 10 10 10 10 10 10
Allowable Spread: 14 14 14 14 8 8 8

RATIONAl METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= ¢: ¢:

Structure Station: {Stationing off of Ramp MedICs! CLI 14+66 15+76 16+77 16+77 18+08 19+98 19+98
Locallon Description: Grate Grate Grate Slotted Grate Grale Slotted
Pavemenl Area (ac): 0.079 0.142 0.018 0.095 0.202 0.Q18 0.089
Sideslooe Area (ac): 0.218 0.275 0.014 0.284 0.145 0.014 0.065
Contributing watershed area acres : 0.297 0.417 0.032 0.379 0.347 0.032 0.154
Pavemenl Runoff Coefficienl "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sldeslope Runoff Coefficlenl "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.77 0.79 0.84 0.76 0.85 0.84 0.84
CA 0.23 0.33 0.03 0.29 0.29 0.03 0.13
Precipitation inlensity (inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea diScharge Q (cis): 1.0 1.4 0.1 1.2 1.2 0.1 0.5
Previous by-pass flow (cis): 0.2 0.0 0.5 0.2 0.0 0.2 0.3
DiSchame added bY operalor: -- - -- -- -- -- --
Total discharge Q cfsl: 1.2 1.4 0.8 1.4 1.2 0.3 0.8

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (It/It): 0.0025 0.0025 0.0025 0.0025 0.0025 0.0023 0.0023
Inlet type (1=grale. 2=curb opening, 3=sI01ted): 1 1 1 3 1 1 3
Longitudinal proflle (1=0n-grade, 2=sag): 1 1 1 1 1 1 1
Gu1ter Conflguratlon (1=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 2 3 3 3 3 3 3
capture Ratio Used: 50% 50% 50% 67% 50% 50% 67%
Inlel ADOT Sid: C-15.92 C-15.91 C-15.91 C-13.50 C-15.91 C-15.91 C-13.50
Grale width: 2 3 3 - 3 3 -
Grate length: 3.3 3.3 3.3 - 3.3 3.3 -
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of guller from flowline (It): 4.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (It): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-slooe Sw: IS'w=Sw-Sx) 0.038 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Width from flowline It: before Inlel 8.4 8.6 5.2 8.6 8.0 2.8 6.7
Depth at flowline (It): before Inlel 0.25 0.29 0.22 0.29 0.28 0.18 0.25
Water cross-area (sq.It): before inlet 0.89 0.89 0.42 0.89 0.80 0.23 0.60
Velocity V for total discharge (Ips): before inlel 1.32 1.56 1.43 1.56 1.54 1.27 1.42
Ratio of guller depression flow 10 total Q (Eod): 91.6% 76.8% 94.0% 77.1% 79.7% 100.0% 86.7%
Equivalent cross-slope (Se): 0.036 0.057 0.065 0.057 0.058 0.068 0.062

GRATE INLETS ON-GRADE:
Rallo of grale frontal flow to total flow: 68.8% 81.5% 96.5% - 84.3% 100.0% -
Inlet frontal flow In cis (Ow): 0.81 1.14 0.58 - 1.04 0.29 -
Va for effective length (P-1-7/8. Chart 7 HEC 12): 7.2 7.2 7.2 - 7.2 7.2 -
Fraction of frontal flow intercepted (RI): 100.0% 100.0% 100.0% - 100.0% 100.0% -
Side flow in cis (Os): 0.37 0.26 0.02 - 0.19 0.00 -
Effective grate length w/clogging: 1.65 1.65 1.65 - 1.65 1.65 -
Fraction of side flow interception (Rs): 20.3% 15.9% 18.2% - 16.4% 0.0% -
Grate Efficiency (E): 75.1% 84.5% 97.1% - 86.9% 100.0% -
Total flow Inlerceoled lcls\: 0.88 1.18 0.58 - 1.08 0.29 -
Grate f1ow-bv I cfs : 0.29 0.22 0.02 0.16 0.00

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for lotallnterceptlon (It): w/clogging - - - 11.3 - - 8.6
Length of Inlet provided L (It): 5 5
Inlerceptlon for lenglh L (cis): - - - 0.90 - - 0.67
Efficlencv for lenoth L: - - - 0.65 - 0.79
Slotted drain or curb ooenlng f1ow-by I cfs): 0.49 0.18

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (fl):
capacity of grate In a sag (3-slded weir): - - - - - - -
capacity of grate In a sag (4-sided weir): - - - - -- - -
Lenglh provided of curb-opening or slolled drain at sag:
capacity of curb-opening or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic dlff. in approach grades) (%): - - - - - - -
K = Min(LclA,167) (Table 5, HEG-12): - - - - - - -
Flanking Inlets maximum distance (It): - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (It): - - - - - - -
Flooded width In the median (It): - - - - - -- -
Water velocity In the median (fos): - - - - - - -

e
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JOB: 202UUS 60 T.I. caoture Ratios: 50% 67% 80% 50%
Inlel Number: 500 500

Return Period: 10 10
Allowable Spread: 16 16

RATiONAl METHOD HYDROLOGY COMPUTATION: <= <=
Structure Station: (Stationing off of Ramp MediCsI CL) 17+56 17+56
Location Description: Grate Slotted
Pavement Area (ac): 0.030 1.120
Sideslooe Area {ac\: 0.000 0.102
Contrlbutlna watershed area (acres): 0.030 1.222
Pavement Runoff Coefficient "C": 0.95 0.95
Sidesiope Runoff Coefficient "Co: 0.70 0.70
Compostte Runoff Coefficient "Co: 0.95 0.93
CA 0.03 1.14
Precipitation intensity (inlhr): 4.22 4.22
Subarea discharge Q (cts): 0.1 4.8
Previous by-pass flow (cts): 2.2 0.0
Discharge added by operator. -- --
Total discharge Q cfs: 2.3 4.8

SHOULDER AND GUTTER CONFIGURATION'
Manning's n: 0.016 0.016
Longitudinal slope S (Wft): 0.0028 0.0028
Inlet type (1=grate, 2=curb opening, 3=slotted): 1 3
Longttudinal profile (1=on-grade, 2=sag): 1 1
Gutter ConflguraUon (l=roll, 2=Type D verUcal, 3=6" Type S, 4=3" Type C): 2 2
capture Ratio Used: 50% 67%
Inlet AOOT Std: C-15.92 C-13.60
Grate width: 2 -
Grate length: '. 3.3 -
Pavement cross-slope (Sx): 0.020 0.020
Width of gutter from flowline (ft): 4.50 4.50
Gutter depression from horizonlal (ft): 0.17 0.17
Gutter cross-slaDe Sw: IS'w--Sw-Sxl 0.038 0.038
Aooded Width from flowline tt: before inlel 11.3 15.6
Depth at flowline (ft): before inlet 0.31 0.39
Water cross-area (sq.ft): belore inlet 1.46 2.62
Velocity V for total discharge (Ips): before Inlet 1.56 1.83
RaUo of gutter depression flow to tolal Q (Eod): 80.2% 65.3%
Equivalent cross-slope (Se): 0.034 0.032

GRATE INLETS ON-GRADE:
Ratio of grate fronlal flow to tOlal flow: 54.5% -
Inlet fronlal flow in cfs (Qw): 1.25 -
Va for effecUve length (P-1-7/8, Chart 7 HEC 12): 7.2 -
FraCtion of fronlal flow intercepted (Rf): 100.0% -
Side flow In cts (Qs): 1.04 -
Effective grate length w/clogging: 1.65 -
Fraction of side flow interception (Ra): 15.9% -
Grate Efficiency (E): 61.7% -
Total flow intercepted (cis): 1.41
Grate f1ow-bv (cis: 0.87 -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for tolal interception (ft): w/clogging - 28.0
Length of inlet provided L (tt): 10
Interception for length L (cis): - 2.63
Efficlencv for lenath L: 0.55
Slotted drain or curb opening f1ow-by (cis): 2.16 I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacny of grate in a sag (3-sided weir): - -
Capacity of grate In a sag (4-sided weir): - -
Length provided of cur1>-opening or slotted drain at sag:
capaCity 01 curt>-opening or slotted drain in a sag (weir): - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic dill. In approach grades) (%): - -
K = Mln(LclA,167) (Table 5, HEC-12): - -
Flanking inlets maximum distance (ft): - --
TRIANGULAR MEDIAN HYDRAULICS:
Mannlngts n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - -
Flooded width in the median (ft): - -
Water velocttv in the median ltps\: - -

•
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JOB: 202UUS 60 TJ. Caoture Ratios: 50% 67% 80% 50%
Inlet Number: 351

Return Period: 10
Allowable Spread: 16

RATIONAL METHOD HYDROLOGY COMPUTATION: <=
Structure Station: (Stationing off 01 MediCst CLI 1003+34
Location Description: Grale
Pavement Area (ac): 0.924
Sideslope Area lac): 0.000
Contrlbutlna watershed area acres: 0.924
Pavement Runoff coefficient "Co: 0.95
Sideslope Runoff Coefflclent "CO; 0.70
Composite Runoff Coefficient "C": 0.95
CA 0.88
Precipitation Intensity (Inlhr): 4.22
Subarea discharge Q (cis): 3.7
Previous by-pass flow (cis): 0.0
Discharge added by operator: -
Total discharge Q cfs: 3.7

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016
Longitudinal slope S (IVII): 0.0025
Inlet type (l=grate, 2=curb opening, 3=sI01led): 1
Longitudinal prolile (1=on-grade. 2=sag): 1
Guller Configuration (1 =roIl. 2=Type 0 vertical. 3=6" Type B, 4=3" Type C): 2

Capture Ratio Used: 50%
Inlet ADOT Std: e-15.30
Grate width: 2
Grate length: 3.0
Pavement cross-slope (Sx): 0.020
Width of gUller from flowline (II): 2.50
Guller depression from horizontal (II): 0.17
Guller cross-slooe Sw: tSOW--5w-Sxl 0.068
Flooded Width from flowline ft: before inlet 14.4
Depth at flowline (ft): before Inlet 0.41
Water cross-area (sq.II): before Inlet 2.23
VelOCity V tor total discharge (fps): before Inlet 1.66
Ratio of guller depression flow to total a (Eod): 48.6%
Equivalent cross-slope (Sa): 0.043

GRATE INLETS ON-GRAOE:
Ratio of grate frontal flow to total flow: 42.6%
Inlet frontal flow in cis (Ow): 1.58
Va for effective length (P-1-718, Chart 7 HEC 12): 6.9
Fraction of frontal flow Intercepted (Rf): 100.0%
Side flow in cis (as): 2.13
Effective grate length w/clogglng: 1.50
Fraction of side flowlntereeptlon (Rs): 11.9%
Grate Efficiency (E): 49.4%
Total flow interceDted (cis): 1.83
Grate f1ow-bv (o1sl: 1.87 I I I

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): wlclogging -
Length of Inlet provided L (ft):
Interception for length L (cis): -
Efficlencv for lenath L: -
Slotted drain Dr curb ooenlng fIow-by (c1s):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (II): .
Capacity of grate In a sag (3-slded weir): -
Capacity of grate In a sag (4-slded weir): -
Length provided of cufb.openlng or s1o11ed drain at sag;
capacity of curb-opening or slotted drain In a sag (weir): -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 ('Yo):
ABS (algebraic dlff. In approach grades) ('Yo): -
K =Mln(LelA,167) (Table 5, HEe-12): -
Flanking inlets maximum distance (II): -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth af flow at center of median (ft): -
Flooded width In the median (ft): -
Water velocily In the median <!Ps): -

••
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JOB: 202UUS 60 T./. Caoture Ratios: 50% 67% 80% 50%
Inlet Number: Future Future Future

Return Period: 10 10 10
Allowable Spread: 9 9 9

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <=
Structure Station: (Stationing oft of Santan Med/Cst CL) 5+68 5+68 10+64
Location Description: Grate Siolted Grate
Pavement Area (ac): 0.007 0.352 0.744
Sideslooe Area lac): 0.007 0.127 0.000
Contributing watershed area acres : 0.014 0.479 0.744
Pavement Runoff Coefficient "CO: 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70
Composlle Runoff Coefflclent "Co: 0.83 0.88 0.95
CA 0.01 0.42 0.71
Precipitation intensity (inlhr): 4.22 4.22 4.22
Subarea discharge Q (cis): 0.0 1.8 3.0
Previous by-pass flow (cis): 0.8 0.8 0.5
Discharge added bv ooerator: -- - --
Total discharge Q cis: 0.9 2.6 3.5

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016
Longitudinal slope S (ftIfl): 0.0086 0.0086 0.0422
Inlet type (1=grate, 2=curb opening, 3=slolted): 1 3 1
LongitUdinal profile (1=0n-grade, 2=sag): 1 1 1
Gulter Conflguration (1=roli, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 2
Capture Ratio Used: 50% 67% 50%
Inlet ADOTStd: e-15.91 e-13.50 e-15.92
Grate width: 3 -- 2
Grate length: 3.3 - 3.3
Pavement cross-slope (Sx): 0.020 0.020 0.020
Width of gulter from flowline (tt): 2.50 2.50 4.50
Gulter depression from horizontal (fl): 0.17 0.17 0.167
Gulter cross-slooe Sw: IS'w=Sw-Sx) 0.068 0.068 0.037
Flooded Width from flowline 1ft): before Inlet 4.4 8.7 7.2
Depth at flownne (tt): before inlet 0.21 0.29 0.22
Water cross-area (sq.tt~ before inlet 0.34 0.90 0.68
Velocity V for total discharge (fps): before inlet 2.60 2.90 5.09
Ratio of gulter depression flow to total a (Eod): 97.0% 76.7% 95.9%
Equivalent cross-slope (Se): 0.067 0.057 0.036

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 98.7% - 75.9%
Inlet frontal flow In cis (Ow): 0.88 - 2.64
Vo for effective length (P-1-7/8, Chart 7 HEC 12): 7.2 - 7.2
Fraction of frontal flow intercepted (Rf): 100.0% - 100.0%
Side flow in cis (as): 0.01 - 0.84
Effective grate length w/ciogging: 1.65 - 1.65
Fraction of side flow .interception (Rs): 7.0% - 2.2%
Grate Efficiency (E): 98.8% - 76.5%
Total flow Interceoted Icls): 0.88 - 2.66
Grate f1ow-by (cis : 0.01 0.82

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length reqUired for total Interception (ttl: w/clogging - 21.5 -
Length of inlet provided L (tt): 10
Interception for length L (cfs): - 1.76 -
Efflclencv for lenoth L: - 0.68 -
Slotted dialn or curb ooenlna f1ow-bv lets): 0.84 I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (II):
Capacity of grate in a sag (3-slded weir): - - -
Capacity of grate In a sag (4-sided weir): - - -
Length provided of curb-opening or slolted drain at sag:
Capacity of curb-opening or slolted drain In a sag (weir): - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. In approach grades) (%): - - -
K = Min(LclA,167) (Table 5, HEe-12): - - -
Flanking inlets maximum distance (II): - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (II): - - -
Flooded width in the median (tt): - - -
Water velocity In the median (fns):
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JOB: 202UUS 60 7./. caoture Ratios: 50% 67% 80% 50%
Inlet Number: 253 255 2581 303 3221 332 3331

Return Period: 10 10 10 10 10 10 10
Allowable Spread: na na na na na na na

RATIONAl METHOD HYDROLOGY COMPUTATION:
Structure Slation: 963+51 964+56 969+31 979+16 1002+85 1010+47 1014+48
Localion Description: Area Inlel Area Inlel Area Inlet Area Inlet Area Inlel Area Inlel Area Inlel
Pavemenl Area (ac): 0.000 0.000 0.000 0.000 0.536 1.500 0.660
Sldeslooe Area lac): 0.582 0.400 1.040 0.701 0.772 1.620 0.332
Contributing watershed area acres: 0.582 0.400 1.040 0.701 1.308 3.120 0.992
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "CO: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composlle Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.80 0.82 0.87
CA 0.41 0.28 0.73 0.49 1.05 2.56 0.86
Precipitation intensity (inlhr): 4.22 4.22 4.22 4.22 4.22 4.22 4.22
Subarea discharge Q (els): 1.7 1.2 3.1 2.1 4.4 10.8 3.6
Previous by-pass Ilow (cis): 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Discharge added by operalor: - -- --
Tolal dlscharae 0 IcIs : 1.7 1.2 3.1 2.1 4.4 10.8 3.6

SHOULDER AND GUTTER CONFIGURATION-
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longiludlnal slope S (lUft): 0.0250 0.0250 0.0250 0.0250 0.0400 0.0400 0.0400
Inlet type (l=grate, 2"Curb opening, 3=slotled): 1 1 1 1 1 1 1
Longiludinal profile (l=on-grade. 2=sag): 2 2 2 2 2 2 2
Gulter Configuration (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type Cr- 3 3 3 3 3 3 3
capture Ratio Used: 50% 50% 50% 50% 50% 50% 50%
Inlel ADOT Sid: Co15.80 Co15.80 C-15.aO Co15.aO C-15.aO Co15.80 Co15.aO
Grale width: 2 2 2 2 2 2 2
Grate lenglh: 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Pavemenl cross-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Width 01 gulter Irom flowline (II): 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gulter depression lrom horizontal (ft): 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gulter cross-slope Sw: (S'W=Sw-Sx) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Flooded Width Irom flowline (ft): belore inlet NA NA NA NA NA NA NA
Depth al flowline (It): before Inlel 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Waler cross-area (sq.It): before inlel 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Velocfly V for lotal discharge (fps): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio 01 gulter depression flow to lotal 0 (Eod): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.00/.
Equivalent cross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate lrontal flow 10 total flow: - - - - - - -
Inlellrontal flow in cis (OW): - - - - - - -
Vo for ellective lenglh (P-1-7/B, Chart 7 HEC 12): - - - - - -
Fraction ollrontal flow intercepled (RI): - - - - - - -
Side ftow in cfs (Os): -- - - - - - -
Effective grale length w/clogging: - - - - - - -
Fraction of side flow inlerception (Rs): - - - - -- - -
Grale Efficiency (E): - - - - - - -
Total flow inlercepled (cis): - - - - - - -
Grale flOw-by (cis): - - - - - - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Lenglh required lor lotal inlerception (It): w/clogging - - - - - - -
Length 01 Inlei prOVided L (It):
Inlerception lor lenglh L (cis): - - - - - - -
Efficiency lor length L: - - -- - - - -
Siolted drain or curb opening flow-by (cis): - - - - - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available lor weir flow al sag (It): 0.65 0.66 0.65 0.65 0.65 1.70 0.95
capacily 01 grale in a sag (3-sided weir): 5.50 5.50 5.50 5.50 5.50 23.27 9.72
CaoacllY 01 grate in a sag 4-sided weir: 7.9 7.9 7.9 7.9 7.9 33.2 13.9
Length provided 01 curb-opening or slotted drain at sag:
capacity 01 curb-opening or slotted drain in a sag (weir): - - - - - - -
Lenglh 01 the vertical curve (It x lOOt.
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic dill. in approach grades) (%): 0.00 0.00 0.00 0.00 0.00 0.00 0.00
K = Min(LclA.167) (fable 5, HECo12t. #DIVIOI #DIVlO! #DIVIO! #DIVlO! #DIV/O! #DIV/O! #DIV/O!
Flanking inlets maximum distance (It): #DIV/O! #DIVlO! #DIVlO! #DIVIOI #DIVIO! #DIVlO! #DIVlO!

TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow al cenler of median (It): - - - - - - -
Flooded wldlh in the median (It): - - - - - - -
Waler velocltv in the median Ilns\: - - -
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JOB: 202UUS 60 T.I. Caoture Ratios: 50% 67% 80% 50%
Inlet Number: 330 334

Return Period: 10 10
Allowable Spread: na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 1009+47 1015+46
Location Description: Area Inlet Area Inlet
Pavement Area (ac): 2.380 0.195
Sides/ooe Area iac): 1.200 0.208
Contributing watershed area acres : 3.580 0.403
Pavement RunolT CoeffiCient "C": 0.95 0.95
Sldeslope Runoff Coefficient "C": 0.70 0.70
Composite Runoff CoeffiCient "C": 0.87 0.82
CA 3.10 0.33
Precipitation Intensity (Inlhr): 4.22 4.22
Subarea discharge Q (ets): 13.1 1.4
Previous by·pass flow (cis): 0.0 0.0
Discharge added by operator. - -
Total discharge Q cfs: 13.1 1.4

SHOULDER AND GUTTER CONFiGURATION:
Manning'S n: 0.016 0.016
Longitudinal slope S (Wft): 0.0400 0.0400
Inlet type (l=grate, 2=curb opening. 3=slotted): 1 1
Longitudinal profile (l=on-grade. 2=sag): 2 2
GIltter Conftguration (1 =roll, 2=Type D vertical. 3=6" Type B, 4=3" Type Cr. 3 3
Capture Ratio Used: 50% 50%
Inlet ADOT Std: C-15.80 C-15.80
Grate wldth: 2 2
Grate length: 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000
Width of gutter from flowline (ft): 0.00 0.00
Gutter depression from horizontal (ft): 0.00 0.00
Gutter cross-slope Sw: (Sw--Sw-Sx) 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA
Depth at flowline (ttl: before inlet 0.00 0.00
Water cross·area(sq.tt): before inlet 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00
Ratio of gutter depression flow to total 0 (Eod): 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - -
Inlet frontal flow in cts (Ow): - -
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - -
Fraction of frontal flow intercepted (RI): - -
Side flow In cts (Os): - -
Effective grate length w/Ciogging: - -
Fraction of side flow interception (Rs): - -
Grate EffiCiency (E): -- -
Total flow intercepted (cts): - -
Grate flow-by (cts): -- -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogglng - -
Length of Inlet provided L (ft):
Interception for length L (cts): - -
Efficiency for length L: - -
Slotted drain or curb opening flow-by (cts): - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 1.60 1.00
Capacilv of orate in a sag 13-Slded weir): 21.25 10.50
CaDacltv of arate In a sag 4-slded weir: 30.4 15.0
Length provided of curb-opening or slotted drain at sag:
capaCity of curb-opening or slotted drain in a sag (weir): - -
Length of the vertical cUive (ft x 100):
approach 9rade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): 0.00 0.00
K " Min(LclA,167) (Table 5, HEC-12): #DIVlO! #DIVlO!
Flanking inlets maximum distance (ft): #DIV/O! #DIVlO!

TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - -
Flooded width in the median (tt): - -
Water velocllv in the median {fosl: - -
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ULTIMA TE ADOT
HEC-12 (10-YR)
Pavement Drainage
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JOB: 20ZUUS 60 T./. CaDlure Ratios: 50% 67% 80%
In/et Number: 252 320 324

Return Period: 10 10 10
Allowable Spread: na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 972+15 978+90 993+30
Location Description: Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 0.540 2.020 2.000
Sideslooe Area lac!: 0.000 0.000 0.000
Contrlbutino watershed area acres: 0.540 2.020 2.000
Pavement Runoff !;OOnicient "Co: 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70
Composite Runoff Coefficient "CO: 0.95 0.95 0.95
CA 0.51 1.92 1.90
Precipitation Intensity (Inlhr): 4.22 4.22 4.22
Subarea discharge Q (cis): 2.2 8.1 8.0
Previous by-pass flow (cis): 0.0 0.0 0.0
Discharge added by operator: -- - --
Total dlscharoe Q cfs: 2.2 8.1 8.0

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016
Longitudinal slope S (flIfl): 0.0025 0.0025 0.0084
Inlet type (1 =grate, 2"CUrb opening, 3=slotted): 1 1 1
Longitudinal prolile (l=on-grade, 2=sag): 2 2 2
Gutter Configuration (1=roll, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 3 3 3

Capture Ratio Used: 50% 50% 50%
Inlet ADOT Sid: C-15.80 C-15.80 C-15.80
Grate width: 2 2 2
Grate length: 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000
Width of gutter trom flowline (ft): 0.00 0.00 0.00
Gutter depression from horizontal (ft): 0.00 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA NA
Depth at flowline (ft): before Inlet 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00
VelocItY V for total discharge (fps): before inlel 0.00 0.00 0.00
Ratio of gutter depression flow to total Q (Eod): 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - -
Inlet frontat flow in cis (Ow): - - -
Vo for effective length (P'1-7I8, Chart 7 HEC 12): - - -
Fraction of frontal flow Intercepted (Rt): - - -
Side flow In cis (Os): - - -
Effective .grate length w/clogging: - - -
Fraction of side flow Interception (Rs): - -- -
Grate Efficiency (E): - - -
Total flow Intercepted (cfs): - - -
Grate flow-by (cis): - - -
SLOnED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for totallntercepllon (ft): w/clogging - - -
Length of Inlet provided L (ft):
Interception for length L (cis): - - -
Efficiency for length L: -- - -
Slotted drain or curb opening flOW-by (cis): - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 3.00 3.00 3.00
Capacity of grate in a sag (3-slded weir): 54.56 54.56 54.56
CaDacttv of orate In a sao 14-slded weir): 77.9 77.9 77.9
Length provided of curb-openlng or slotted drain at sag:
Capacity of curb-openlng or slotted drain In a sag (weir): - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic dlff. In approach grades) (%): 0.00 0.00 0.00
K = Min(LclA,167) (Table 5, HEC-12): #D1V/OI #DIV/O! #DIV/O!
Flanking inlets maximum distance (ft): #DIVIOI #DIVIOI #DIV/OI

TRIANGULAR MEDIAN HYDRAUUCS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - - -
Flooded width In the median (ft): - - -
Warerv~~~lnthemedianlfos): - - -

41312003
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JOB: 202UVS 60 T.t. caDture Ratios: 50% 67% 80% 50%
Inlet Number: 350 I 353 352

Return Period: 10 10 10
Allowable Spread: na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure Station: 973+65 1005+40 1007+00
Location Description: Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 3.530 2.100 3.900
Sidesiope Area (acl: 4.500 3.100 0.900
Contributing watershed area acres: 8.030 5.200 4.800
Pavement Runoff coeffiCient "C": 0.95 0.95 0.95
Sideslope Runoff coefficient "C~ 0.70 0.70 0.70
Composne Runoff Coefficient "C": 0.81 0.80 0.90
CA 8.50 4.17 4.34
Precipitation intensity (Inlhr): 4.22 4.22 4.22
Subarea discharge a (cts): 27.4 17.6 18.3
Previous by-pass flow (cts): 0.0 0.0 0.0
Olschame added bv oDerator. - - --
Total discharge Q cis: 27.4 17.6 18.3

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016
Longitudinal slope S (ftIft): 0.0025 0.0064 0.0064
Inlet type (1=grate. 2=curb opening, 3=sI01led): 1 1 1
Longitudinal profile (1=0n-grade, 2=sag): 2 2 2
Guller Configuration (1 =mll. 2=Type 0 vertical. 3=6" Type B, 4=3" Type C): 3 3 3
capture Ratio Used: 50% 50% 50%
Inlet ADOT Std: C-15.80 C-15.80 C-15.80
Grate width: 2 2 2
Grate length: 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000
Width of gutter from flowline (It): 0.00 0.00 0.00
Gutter depression from horizontal (fl): 0.00 0.00 0.00
Guller cross-slope Sw: (Sw--Sw·Sx) 0.000 0.000 0.000
Flooded Width from flowline (It): before inlet NA NA NA
Depth at flowline (tt): before inlet 0.00 0.00 0.00
Water cross-area (sq.tt): before inlet 0.00 0.00 0.00
Velocity V for total discharge (fps): before inlet 0.00 0.00 0.00
Ratio of gUller depression flow to totai a (Eod): 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - - -
Inlet frontal flow in cis (Ow): - - -
Vo for effective length (P-1-718. Chari 7 HEC 12): - - -
Fraction of frontal flow intercepted (RI): - - -
Side Itow in cis (as): - - -
Effective grate length w/clogglng: - - -
Fraction of Side flow Interception (Rs): - - -
Grate Efficiency (E): -- - -
Total flow Intercepted (ets): - - -
Grate flOW-by (cis): - - -
SLOTIED DRAiNS AND CURB OPENiNG iNLETS ON-GRADE:
Length reqUired for total interception (tt): w/clogging - - -
Length of inlet provided L (It):
Interception for length L (ets): - - -
Efficiency for length L: - - -
Siolled drain or curb opening flow-by (ets): - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir tiow at sag (tt): 2.50 3.00 3.00
capacity of grate In a sag (3-sided weir): 44.02 54.56 54.56
caoacitv of arate In a sag f4-sided weir: 62.9 n,9 n,91 I I
Length proVided of curb-openlng or slolted drain at sag:
capacity of curb-opening or slolted drain in a sag (weir): - - -
Length of the vertical cUlVe (tt x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): 0.00 0.00 0.00
K = Min(LclA,167) (Table 5, HEe-12): #DIVlO! #OIVlO! #OIVlO!
Flanking inlets maximum distance (tt): #DIVlO! #OIVlO! #OIVlO!

TRIANGULAR MEDIAN HYDRAULICS:
Mannlng's n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (tt): - - -
Flooded width In the median (tt): - - -
Water velocltv In the mad'sn (fosl: - - -

•
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JOB: 202UUS 80 T.I. Capture Ratios: 50% 67% 80% 50%
Inlet Number: 257 257 260 280 263 300 300

Return Period: 25 25 25 25 25 25 25
Allowable Spread: 22 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= <=
Structure 'Station: (Slationlng off of US 80 MediCst CLI 964+50 964+50 967+55 967+55 970+50 978+44 978+44
Location DesCl1plion: Grate SioUed Grale SloUed Grate Grate Siolled
Pavemenl Area (ac): 0.035 0.646 0.016 0.308 0.496 0.035 0.255
Sideslope Area lac): 0.007 0.168 0.021 0.429 0.881 0.069 0.286
ContribuUng watershed area acres: 0.042 0.814 0.037 0.737 un 0.104 0.541
Pavemenl Runoff coefficient 'C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff Coefficient 'Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
ComposUe Runoff Coefficienl 'C': 0.91 0.90 0.81 0.80 0.79 0.78 0.82
CA 0.04 0.73 0.03 0.59 1.09 0.08 0.44
Precipitation intensity (in/hr): 5.15 5.15 5.15 5.15 5.15 5.15 5.15
Subarea discharge Q (cis): 0.2 3.8 0.2 3.1 5.6 0.4 2.3
Previous by·pass flow (clsl: 0.3 0.1 1.0 2.7 0.7 2.1 3.3
Discharge added by operator. .- - -- - -- -- -
Total discharge Q cis: 0.5 3.9 1.2 5.7 6.3 2.5 5.61

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
LongUudlnal slope S (WU): 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Inlel type (1=grale. 2=curb opening. 3=slotted): 1 3 1 3 1 1 3
Longitudinal profile (l=on-grade, 2=sag): 1 1 1 1 1 1 1
Gutter COnfiguration (1 =roll, 2=Type 0 vertical, 3=6" Type 8. 4=3" Type C): 3 3 3 3 3 3 3
capture Ratio Used: 50% 67% 50% 67% 50% 50% 67%
Inlet AOOT SId: C-15.91 C-13.60 C-15.91 C-15.91 C-15.91 C-15.91 C-13.60
Grate width: 3 - 3 - 3 3 -
Grale length: 3.3 - 3.3 - 3.3 3.3 -
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of gUller from flowline (It): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Guller depression from horizontal (It): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Guller cross-slope Sw: lS'w=Sw-Sxl 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Wldlh from flowline tI): before inlet 4.5 14.01 7.8 16.5 17.1 11.5 16.3
Depth al flowline (tI); before inlet 0.21 0.40 0.28 0.45 0.46 0.35 0.45
Waler cross-area (sq.ft): before inlel 0.35 2.11 0.76 2.86 3.08 1.48 2.81
Velocity V for lotal discharge (fps): before inlet 1.41 1.86 1.53 2.00 2.04 1.72 1.99
Ratio of guller depression flow 10 total 0 (Eod): 96.6% 55.7% 80.9% 49.1% 47.6% 64.1% 49.4%
Equivalent cross-slope (Se): 0.066 0.047 0.059 0.044 0.043 0.051 0.044

GRATE INLETS ON-GRADE:
Ratio of grate frontal now 10 lotal flow: 98.4% - 85.3% - 52.3% 69.1% -
Inlet frontal flow In cfs (Ow): 0.49 - 0.99 - 3.28 1.76 -
Va for effective length (P-1-718. Chart 7 HEC 12): 7.2 - 7.2 - 7.2 7.2 -
FraCtion of frontal flow Inlercepted (RI): 100.0% - 100.0% - 100.0% 100.0% -
Side flow in cis (Os): 0.01 - 0.17 - 3.00 0.78 -
EffeCtive grate length w/cfogging: 1.65 - 1.65 - 1.65 1.65 -
FraCtion of side flow interception (Rs): 18.6% - 16.5% - 10.5% 13.8% -
Grate Efficiency (E): 98.7% - 87.7% - 57~3% 73.4% -
Total flow Interceoted IclsI: 0.49 - 1.02 - 3.60 1.86 -
Grate flow-bv IcIs : 0.01 0.14 2.681 0.68

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Lenglh required for total interception (It): w/clogging - 19.8 - 24.2 - - 23.9
Length of Inlet provided L (It): 15 15 10
Interception for length L (cis): - 3.61 - 4.73 - - 3.49
Efficfencv for lenath L: 0.92 0.82 - 0.62
Slatted drain or curb opening flow-by (cts : 0.30 1.01 2.12

INTERCEPTION CAIPACITY OF INLETS IN SAG LOCATION:
Head avaHable for weir flow at sag (It):
Capacity of grate In a sag (3-slded weir~ - - - - - - -
Capacity of grate in a sag (4-sided weir): - - -- - - - -
Length provided of curb-openlng or slolled drain at sag:
Capacity of curb-opening or slotted drain In a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach 9rade #2 (%):
A18S (algebraic diff. in approach grades) (%): - - - - - - -
K = Mln{LclA,167) (Table 5. HEC-12): - - - - - - -
Flanking inlets maximum distance (It): - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish;
Cross--slope of median sides:
Depth of flow at center of median (It): - - - - - - -
Flooded widlh In the median (It): - - - - - - -
Water velOcity in the median itOsI: - - - - - - -

•

•
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JOB: 202UUS 60 TJ.
Inlet Number: 305 311 311 318 3181 326 326

Return Period: 25 25 25 25 25 25 25
Allowable Spread: 22 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= <=
Structure Statlon: (Stationing 011 of US 60 MediCst CL) 981+50 987+00 987+00 995+00 995+00 1004+40 1004+40
Location Description: Grate Grate Slotted Grate Slotted Grate Slotted
Pavement Area (ac): 0.446 0.035 1.020 0.035 1.360 0.017 0.563
Sidesiope Area (ac): 0.532 0.069 1.780 0.046 1.120 0.000 0.293
Contributing watershed area acres: 0.978/ 0.104 2.800 0.081 2.500 0.017 0.856
Pavement Runoff Coefficient "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope RunOff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
ComposHe Runoff Coefficient "C": 0.81 0.78 0.79 0.81 0.84 0.95 0.86
CA 0.80 0.08 2.22 0.07 2.10 0.02 0.74
Precipitation Intensity (inlhr): 5.15 5.15 5.15 5.15 5.15 5.15 5.15
SUbarea diScharge Q (cis): 4.1 0.4 11.4 0.3 10.8 0.1 3.8
Previous by·pass flow (cis): 3.6 8.3 1.1 3.7 0.1 1.0 1.2
DiSchame added bv oDerator: -- - -- -- - _. -
Total discharge Q (cis): 7.7 8.8 12.5 4.0 10.9 1.1 5.0

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.Q16 0.016 0.016 0.016 0.016 0.016 0.Q16
Longitudinal slope S (ftlft): 0.0044 0.0086 0.0086 0.0073 0.0073 0.0040 0.0040
Inlet type (l=grate, 2=curb opening, 3=slotted): 1 1 3 1 3 1 3
Longitudinal profile (l=on-grade. 2=sag): 1 1 1 1 1 1 1
Gutter COnfiguration (l=roll, 2=Type D vertlcal, 3=6" TyPe B, 4=3" Type C): 3 3 3 3 3 3 3

capture Ratio Used: 50% 50% 67% 50% 67% 50% 67%
Inlet ADOT Std: C-15.91 C-15.91 C-13.60 C-15.91 C-13.60 C-15.91 C-13.60
Grate width: 3 3 - 3 -- 3 --
Grata length: 3.3 3.3 -- 3.3 - 3.3 -
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of gutter from flowline (ft): 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (ft): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-siaM Sw: IS'w=Sw-Sx) 0.068 0.068 0.068 0.068 0.068 0.068 0.068
Flooded WIdth from flowline f1: before inlet 16.6 15.2 17.6 11.1 17.2 6.6 14.1
Depth at flowline (ft): before inlet 0.45 0.42 0.47 0.34 0.46 0.25 0.40
Watar cross-area (sq.It): before inlel 2.89 2.45 3.26 1.39 3.11 0.58 2.14
VeJodty V for total discharge (fps): before Inlet 2.66 3.57 3.84 2.89 3.50 1.87 2.36
Ratio of gutter depression flow to total a (Ead): 48.9% 52.3% 46.5% 65.7% 47.4% 87.2% 55.4%
Equivalent cross-slope (Se): 0.043 0.045 0.042 0.052 0.043 0.062 0.047

GRATE INLETS ON-GRADE'
Ratio of grate frontal flow to total flow: 53.6% 57.2% - 70.7% - 91.0% -
Inlet frontal flow in cts (Ow): 4.12 5.01 - 2.84 - 0.99 -
Va for effective length (P-I-7/8, Chart 7 HEC 12): 7.2 7.2 - 7.2 - 7.2 -
Fraction of frontal flow intercepted (Rf): 100.0% 100.0% - 100.0% - 100.0% -
Side flow in cis (as): 3.57 3.75 - 1.18 - 0.10 -
Effective grate length w/clogging: 1.65 1.65 - 1.65 - 1.65 -
Fraction of side ftow interception (Rs): 6.7% 4.1% - 5.9% - 12.1% -
Grale Efficiency (E): 66.7% 58.9% - 72.4% - 92.1% -
Total flow IntereaDted lclsl: 4.37 5.16 2.91 1.00
Grate f1ow-by (ets : 3.33 3.60 - 1.11 - 0.09 -
SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (Itt. wlclogging - - 49.5 - 44.2 - 25.4
Length of inlel provided L (It): 10 20 15
Interception for length L (cis): - - 4.17 -- 7.20 - 4.03
Efficienev for lenDth L: 0.33 0.66 0.80
Slotted drain or curb openlnll f1ow-by cfs: 8.34 3.68 1.00 I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow al sag (tI):
capacity of grate in a sag (3-slded weir): - - - - - - -
capacity of grate In a sag (4-sided weir): - - - - - - -
Length provided of curb-opening or slotted drain at sag:
capacity of curb-openlng or slotted drain In a sag (weir): - - - - - - -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic ditt.ln approach grades) (%): - - - - - - --
K = Min(LelA,167) (Table 5. HEC-12): - - - - - - -
Flanking inlets maximum distance (It): - - - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (It): - - - - - - -
Rooded width In the median (It): - - - - - .- -
Water velocllv In the median (fDS): - - - - - -

•

•
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JOB: 202UUS 60 T./.
In/et Number: 329 329

Return Period: 25 25
Allowable Spread: 22 22

RATIONAl METHOD HYDROLOGY COMPUTATION: ¢= ¢=

Struc\Ure Station: (Stationing off of US 60 MedlCst ClI 1009+37 1009+37
Location Description: Grate Slotted
Pavement Area (ac): 0.013 0.872
Sideslooe Area (ac): 0.000 0.643
Contributino watershed area acres: 0.013 1.515
Pavement Runoff coefficient "CO; 0.95 0.95
Sideslope Runoff Coefficient "CO; 0.70 0.70
Composite Runoff Coefficient "CO; 0.95 0.84
CA 0.01 1.28
Precipitation intensity (inihr): 5.15 5.15
Subarea discharge Q (cis); 0.1 6.6
Previous by-pass flow (cis): 3.8 1.0
Dischallle added bv ODerator. - -
Total discharge Q (cis : 3.9 7.6

SHOULDER AND GUTTER CONFIGURATION:
Manning's 0: 0.016 0.016
longitudinal slope S (Wit); 0.0040 0.0040
Inlet type (1 =grate. 2=curb opening, 3=slotled); 1 3
longitudinal profile (1=on-grade. 2=sag): 1 1
Gutter ConflguratiOn (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C); 3 3
capture Ratio Used; 50% 67%
Inlet ADOT Std: C-15.91 C-13.60
Grate width: 3 -
Grate length; 3.3 -
Pavement cross-slope (Sx); 0.020 0.020
Width of gutler from lIowline (It); 2.50 2.50
Gutler depression from horizontal (It): 0.17 0.17
Gutter cross-sloPe Sw: (S'w--Sw-Sx) 0.068 0.068
Aooded Width from flowline It: before Inlet 12.6 16.8
Depth at tiowline (It): before Inlet 0.37 0.46
Water cross-area (sq.It): before Inlet 1.73 2.97
Velocity V for total discharge (fps); before inlet 2.24 2.56
Ratio of gutler depression flow to total Q (Ead): 60.3% 48.4%
Equivalent cross-slope (Se): 0.049 0.043

GRATE INLETS ON-GRADE:
Ratio of grate lrontal tiow to total flow: 65.3% -
Inlet lrontal flow In cis (Ow): 2.53 -
Vo for effective length (P-I-7/8, Chart 7 HEC 12); 7.2 -
FracUon 01 lrontal flow Intercepted (RI); 100.0% -
Side flow In cIs (Qs): 1.34 -
EffecUve grate length w/ctogging: 1.65 -
Fractton 01 side flow Interception (Rs); 9.0% -
Grate Efficiency (E); 68.5% -
Total flow interceDted (cis); 2.65 -
Grate flow-bv Icis : 1.22

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required lor total interception (It): w/ctogglng - 31.5
Length of Inlel provided l (It): 10
Interception for length L (efs): - 3.77
Emcienr.v for lenath L: 0.50
Slotted drain or curb OIl8nlng flow-bv (cis : - 3.81

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (It);
Capacity of grate In a sag (3-slded weir>: - -
capacity of grate In a sag (4-slded weir): - -
Length provided of curb-opening or slotled drain at sa9;
capactty 01 curb-opening or slotted drain In a sag (weir): - -
Length 01 the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%);
ABS (algebraic dill. In approach grades) (%); - -
K = Mln(LclA.167) (Table 5, HEC-12): - -
Flanking inlets maximum distance (It); - -

TRIANGULAR MEDIAN HYDRAULICS:
Mannlng'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (It): - -
Flooded width in the median (It): - -
Water velOcitv In the median (fDS): - -

•

•

•

ULTIMATE ADOT
HEC·12 (25-YR)
Pavement Drainage
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JOB: 202UUS 60 T.I. capture Ratios: 50% 67% 60% 50%
Inlel Number: 251 2511 254 254 256 2561 '259

Return Period: 25 25 25 25 25 25 25
Allowable Spread: 22 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= <=
Structure Station: (Stationing off of US 60 Med/Cst CLI 957+30 957+30 961+25 961+25 964+56 964+56 968+70
Location Description: Grate Slotted Grate Siolled Grate Siotied Grate
Pavement Area (ac): 0.034 0.787 0.034 0.553 0.034 0.460 0.026
Sidesiope Area (ac): 0.026 0.604 0.026 0.362 0.000 0.161 0.000
Contributing watershed area (acres: 0.060 1.391 0.060 0.915 0.034 0.621 0.0261
Pavement RunOlt Coenlclent .C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff CoeffiCient ·C·: 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient ·C·: 0.84 0.84 0.84 0.85 0.95 0.89 0.95
CA 0.05 1.17 0.05 0.78 0.03 0.55 0.02
PreCipitation intensity QnJhr): 5.15 5.15 5.15 5.15 5.15 5.15 5.15
Subarea discharge 0 (cis): 0.3 6.0 0.3 4.0 0.2 2.8 0.1
Previous by-pass flow (cis): 0.3 0.1 0.6 0.9 0.0 0.1 0.5
D1scharoe added bv ooerator: - - -- - - -- -
Total dlscharoe Q cfs: 0.6 6.1 0.9 4.9 0.2 2.9 0.7

SHOULDER AND GUTIER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longlludlnal slope S (ft/tt): 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Inlet type (1=grate, 2=curb opening, 3=810Iled): 1 3 1 3 1 3 1
Longitudinal profile (1=0n-grade, 2=sa9): 1 1 1 1 1 1 1
Gulter Configuratton (1 =roll. 2=Type D vertical, 3=6· Type B, 4=3· Type C): 3 3 3 3 2 2 2

caplUre Ratio Used: 50% 67% 50% 67% 50% 67% 50%

Inlet ADOT Std: C-15.91 C-15.91 C-15.91 C-13.60 C·15.92 C-13.60 C-15.92
Grate width: 3 -- 3 - 2 - 2
Grate length: 3.3 - 3.3 - 3.3 - 3.3
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width 01 gulter from flowline (tt): 2.50 2.50 2.50 2.50 4.50 4.50 4.50
Gutter depression from horizontal (ft): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gulter cross-slooe Sw: (S'w=Sw-Sx) 0.068 0.068 0.068 0.068 0.038 0.038 0.038
Rooded Width from flowline ft: before rnlet 5.2 16.9 6.8 15.4 3.4 12.9 8.1
Depth at flowline (tt): before inlet 0.22 0.46 0.26 0.43 0.13 0.34 0.20
Water cross-area (sq.tt): before inlet 0.42 3.01 0.61 2.52 0.21 1.84 0.55
VeIocIIy V for total discharge (fps): before inlet 1.43 2.03 1.48 1.94 0.88 1.58 1.19
Ratio of gulter depression flow to total 0 (Eod): 93.9% 48.1% 86.1% 51.8% 100.0% 74.3% 98.6%
Equivalent cross-slope (Se): 0.065 0.043 0.061 0.045 0.038 0.033 0.038

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 96.5% - 90.0% - 96.9% - 83.0%
Inlet frontal flow In cis (Ow): 0.58 - 0.82 - 0.18 - 0.55
Vo for effective length (P-1-718, Chari 7 HEC 12): 7.2 - 7.2 - 7.2 - 7.2
Fraction of frontal flow intercepted (RI): 100.0% - 100.0% - 100.0% - 100.0%
Side flow in cis (Os): 0.02 - 0.09 - 0.01 - 0.11
Effective grate length wlclog9ing: 1.65 - 1.65 - 1.65 - 1.65
Fraction of side flow Interception (Rs): 18.2% - 172% - 34.5% - 23.6%
Grate EffiCiency (E): 97.1% - 91.7%. - 98.0% - 87.0%
Total flow Interceoted (cfs): 0.58 - 0.83 - 0.19 - 0.57
Grate flow-bv (cfs): 0.02 - 0.08 0.00 0.09

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for totallnterceplion (tt): wlclogglng - 25.0 - 22.2 - 21.5 -
Length of inlet provided L (tt): 20 15 20
Interception for length L (cis): - 5.76 - 4.24 - 2.89 -
Efficiencv for lenoth L: - 0.94 - 0.67 - 0.99 -
Slotted draIn or curb omnina f1ow-by cfs: 0.34 0.65 0.02

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head avaflable for weir flow at sag (ft):
capacity of grate In a sag (3-sided weir): - - - - - - -
capaCity of grate in a sag (4-slded welrY- - - -- - - - -
Length provided of curb-opening or slolted drain at sag:
capacity of curb-opening or slotted drain In a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%Y-
ABS (algebraic dlff. In approach grades) (%): - - - -- - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - - - -
Flanking inlets maximum distance (tt): - -- - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (tt): - - - - - - -
Flooded width in the median (tt): -- - - - - - -
Water veloCitv in the median (fps): - - - - - - -

•

•

•

ULTIMA TE ADOT
HEC-12 (25-YR)
Pavement Drainage
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ULTlMA TE ADOT
HEC-12 (25-YR)
Pavement Drainage

JOB: 202UUS 60 T./.
Inlet Number: 2591 302 3021 310 310 313 317 J

Return Period: 25 25 25 25 25 25 25
Allowable Spread: 22 22 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: ¢: e' ¢: ¢: ¢: ¢: ¢:

Structure Slation: (Slationing off of US 60 MediCst CL) 968+70 978+68 978+68 985+70 985+70 989+01 993+30
Location Description: Slotted Grate Slotted Grate Slotted Grate Grate
Pavement Area (ac): 0.643 0.029 0.615 0.029 0.334 0.466 0.454
SldesloDe Area lact 0.000 0.000 0.423 0.032 0.948 1.710 1.240
Contributing watershed area (acres): 0.643 0.029 1.038 0.061 1.282 2.176 1.694
Pavement Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sldeslope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
ComposRe Runoff Coefficient "C": 0.95 0.95 0.65 0.82 0.77 0.75 0.77
CA 0.61 0.03 0.88 0.05 0.98 1.64 1.30
Precipitation intensity (inlhr): 5.15 5.15 5.15 5.15 5.15 5.15 5.15
Subarea discharge 0 (cfs): 3.1 0.1 4.5 0.3 5.1 8.4 6.7
Previous by-pass flow (cfs): 0.3 0.1 0.5 2.4 5.9 4.3 3.3
Discharge added by operator: -- -- -- -- - _. -.
Tolal discharge Q cfs: 3.4 0.2 5.1 2.7 11.0 12.8 9.9

SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
LongRudinal slope S (Wit): 0.0025 0.0025 0.0025 0.0071 0.0071 0.0098 0.0064
Inlet type (1 =grate. 2=curb opening, 3=sI0Iled): 3 1 3 1 3 1 1
Longitudinal profile (1=on-grade, 2=sag): 1 1 1 1 1 1 1
Gutter Configuration (1 =roll, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 2 2 2 3 3 3 3

Gapture Ratio Used: 67% 50% 67% 50% 67% 50% 50%
Inlet ADOT Std: C-13.60 C·15.9Z C-13.50 C-15.91 C-13.60 C-15.91 C-15.91
Grate width: _. 2 - 3 -- 3 3
Grate length: - 3.3 -- 3.3 - 3.3 3.3
Pavement cross·slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of gutter from flowline (II): 4.50 4.50 4.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (II): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutler cross-sioDe Sw: IS'vr'-Sw-Sx\ 0.038 0.038 0.038 0.068 0.068 0.068 0.068
Aooded Width from flowline II: before Inlet 13.8 3.7 16.3 9.3 17..4 17.3 16.1
Depth at flowline (II): before inlet 0.36 0.14 0.41 0.31 0.47 0.47 0.44
Water cross...rea (sq.II): before inlet 2.10 0.25 2.84 1.01 3.17 3.14 2.74
Velocity V for total discharge (IpS): belore inlet 1.64 0.94 1.79 2.69 3.47 4.06 3.63
Ratio 01 gutter depression flow to total Q (Eod): 71.0% 100.0% 63.2% 73.8% 47.0% 47.2% 50.0%
Equivalent cross-slope (Se): 0.033 0.038 0.031 0.055 0.043 0.043 0.044

GRATE INLETS ON-GRADE:
Ratio 01 grate lrontal flow to total flow: - 95.8% - 78.7% - 51.8% 54.7%
Inlet lrontal flow In cis (Ow): - 0.23 - 2.13 - 6.62 5.44
Vo for effective length (P·1-7/8, Chart 7 HEC 12): - 7.2 - 7.2 -- 7.2 7.2
Fraction of frontal flow intercepted (RI): - 100.0% - 100.0% - 100.0% 100.0%
Side flow In cfs (Os): - 0.01 - 0.58 - 6.15 4.50
Effective grate length w/clogging: - 1.65 - 1.65 - 1.65 1.65
Fraction 01 side flow Inlerception (Rs): - 32.2% - 6.6% - 3.3% 4.0%
Grate Efficiency (E): - 97.1% - 80.1% - 53.4% 56.5%
Total flow Intercented Iclst - 0.23 - 2.17 - 6.82 5.62
Grate f1ow-by ,cfsl: 0.01 0.54 5.95 4.32

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length reqUired lor total interception (ft): w/clogglng 23.2 - 28.1 - 44.2 - -
Length of Inlet provided L (ft): 15 25 25
Interception lor length L (cis): 2.91 - 4.98 - 8.55 - -
Efficlencv lor lenoth L: 0.85 - 0.98 - 0.78
Slotted drain or curb opening f1ow-by cfs : . 0.53 0.09 2.451 -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available lor weir flow al sag (f1):
Gapaclty 01 grate In a sag (3-sided weir):' - - - \ - - - -
Gapaclty 01 grate in a sag (4-sided weir): - - - - - - -
Length provided 01 curb-openlng or slotied drain al sag:
Gapacity 01 curb-opening or slotted drain In a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraicdiff.ln approach grades)(%): - - - - - - -
K = Mln(LclA,167) (Table 5, HEC-12): - - - - - - -
Ftanking inlets maximum distance (ft): - - - - - - -

"TRIANGULAR MEDIAN HYDBAUUCS:
Manning'S n lor median finish:
Cross-slope 01 medtan sides:
Depth 01 flow at cenler 01 median (ft): - - - - - - -
Flooded width In the median (ft): - - - - - - --
Water velocitv In the median (fosl: - - - - - -

41312003
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JOB: 202L1lJS 60 T./.
In/et Number: 319 323

Return Period: 25 25
Allowable Spread: 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <=
Structure Station: (Stationing off of US 60 MediCst CL) 997+45 1002+85
Location Description: Grate Grate
Pavement Area (ac): 0.590 0.577
Sidesiooe Area (ac): 0.978 0.368
Contributing watershed area {acres : 1.568 0.945
Pavement Runoff Coefficient "Co: 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70
ComposRe Runoff Coefficient "Co: 0.79 0.85
CA 1.25 0.81
PredpRation intensity (inlhr): 5.15 5.15
Subarea discharge Q (cis): 6.4 4.1
Previous by-pass flow (cIs): 1.4 0.0
Dischame added bv operator. - --
Total discharge Q cfs: 7.8 4.1

SHOULDER AND GUTTER CONFIGURATION'
Manning's n: 0.016 0.Q16
LongRudinal slope S (Wit): 0.0057 0.0040
Inlel type (1 =grate, 2=curb opening, 3=slotled): 1 1
LongRudlnal profile (1=on-grade, 2=sag): 1 1
GutterConflguration (1=roll, 2=Type D vertical, 3=6" Type 8, 4=3" Type C): 3 3
Capture Rallo Used: 50% 50%

Inlel ADOT Std: C-15.91 C-15.91
Grate width: 3 3
Grate length: 3.3 3.3
Pavemenl cross-slope (Sx): 0.020 0.020
Width of guller from flowline (It): 2.50 2.50
Guller depression from horizontal (It): 0.17 0.17
Guller cross-slone Sw: fS'w=sw-Sxl 0.068 0.068
Flooded Width from flowline ft: before inlet 15.7 12.9
Depth al flowline (ft): before inlel 0.43 0.38
Water cross-area (sq.ft): before Inlet 2.63 1,83
Velocity V for lotal discharge (fps): before inlel 2.96 2.27
Ratio of guller depression flow 10 lotal Q (Ead): 50.9% 59.0%
Equivalenl cross-slope (Se): 0.044 0.048

GRATE INLETS ON-GRADE:
, RatiO of grate frontal flow 10 lotal flow: 55.7% 64.0%
t Inlel frontal flow In cfs (Ow): 4.33 2.66
, Vo for effectiVe length (P-1-7/8, Chart 7 HEC 12): 7.2 7.2

Fracllon of frontal flow intercepled (Rf): 100.0% 100.0%
Side flow in cis (as): 3.45 1.49
EffectiVe grate length w/clogglng: 1.65 1.65
Fracllon of side fIow.inlerceplion (Rs): 5.6% 8.8%
Grale Efficiency (E): 58.2% 67.2%
Total flow interceoled Icls\: 4.52 2.79
Grate f1ow-by cfs : 3.25 1.36

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for lotallnlercepllon (ft): w/clogglng - -
Length of inlel provided L (It):
Intercepllon for length L (cis): - -
Efficlencv for Ienath L:
Slotted drain or curb openlna f1ow-bv cfs : - -
INTERCEPTiON CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow al sag (It):
CapacRy of grate In a sag (3-sided weir): - -
CapacRy of grate in a sag (4-slded weir): - --
Length provided of curb-openlng or slolled drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - -
Length of the vertical curve (ft x 100):
approach grade #1 (%): ,
approach grade #2 (%):
ABS (algebraic diff. In approach grades) (%): - -
K = Mln(LciA,167) (Table 5, HEC-12): - -
flanking inlels maximum distance (It): - -
TRIANGULAR MEDIAN HYDRAUUCS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - -
Flooded width in the median (ft): - -
Waler velodtv In the median ffos\: -

•

•

ULTIMA TE ADOT
HEC-12 (25-YR)
Pavement Drainage
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JOB: 202UUS 60 7.1. Caoture Ratios: 50% 67% 80% 50%
Inlet NumlJer: 262 262 308 306 315

Return Period: 25 25 25 25 25
Allowable Spread: 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <=
Structure Station: (Slatlonlng off 01 Santan MediCs! CLI 970+50 970+50 981+96 981+96 989+01
Location Description: Grate Slotted Grate Siotted Grate
Pavement Area (ac): 0.014 0.647 0.010 0.402 1.560
Sldeslope Area (ac): 0.000 0.000 0.000 0.000 0.000
Contrlbutlna watershed area acresl: 0.014 0.647 0.010 0.402 1.560
Pavement Runoff l'Oefficient "Co: 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff Coefficient "Co: 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficient "Co: 0.95 0.95 0.95 0.95 0.95
CA 0.01 0.61 0.01 0.38 1.48
Precipilation intensity (inlhr): 5.15 5.15 5.15 5.15 5.15
Subarea discharge Q (cfs): 0.1 3.2 0.0 2.0 7.6
Previous by-pass flow (ctsr. 0.5 1.0 2.5 3.6 0.0
Dischame added bv ooerator: - - -- - --
Tolal discharge Q cfs: 0.6 4.2 2.6 5.5 7.6

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016
Longnudinal slope S (fVft): 0.0025 0.0025 0.0041 0.0041 0.0098
Inlet type (1 =grale, 2=curb opening. 3=slotled): 1 3 1 3 1
Longitudinal profile (l=on-grade, 2=sag): 1 1 1 1 1
Gutter ConflQuralion (I =roll. 2=Type D vertical, 3=6" Type B, 4=3" Type C): 2 2 2 2 4

Capture Ralio Used: 50% 67% 50% 67% 50%
Inlel ADOT SId: (;,15.92 (;,13.60 (;,15.92 C-13.60 (;.15.91
Grate width: 2 - 2 - 3
Grate length: 3.3 - 3.3 - 3.3
Pavement cross-slope (Sx): 0.020 • 0.020 0.020 0.020 0.020
Width of gutter from flowline (ft): 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (ft): 0.17 0.17 0.17 0.17 0.052
Gutter cross-slone Sw: IS'w=Sw-Sx\ 0.068 0.068 0.068 0.068 0.021
flooded Width from flowline 1ft : before Inlel 5.6 15.2 11.0 15.4 14.8
Depth at flowline (ft): before Inlel 0.23 0.42 0.34 0.43 0.30
Water cross-area (sq.ft): before inlet 0.47 2.45 1.36 2.51 220
Velocity V for total discharge (fps): before Inlet 121 1.71 1.88 2.20 3.46
Ratio of gutter depression flow to total Q (Ead): 90.4% 46.3% 61.1% 45.8% 45.6%
Equivalent cross-slope (Se): 0.063 0.042 0.049 0.042 0.020

GRATE INLETS ON-GRADE'
Ratio of grate frontal flow 10 lotal flow: 85.8% - 54.7% - 51.3%
Inlet frontal flow In cts (Ow): 0.49 - 1.40 - .3.92
Va for effective length (P-I-7/8. Chart 7 HEC 12): 7.2 -- 7.2 - 7.2
Fraction of frontal flow intercepted (RI): 100.0% - 100.0% - 100.0%
Side flow In cfs (Qs): 0.08 -- 1.16 - 3.72
Effective grate length w/clogging: 1.65 - 1.65 - 1.65
FraCtion of side flow interception (Rs): 23.0% - 11.9% - 4.3%
Grate Efficiency (E): 89.0% -- 60.1% - 53.4%
Total flow Intercented Icts\: 0.50 -- 1.54 - 4.08
Grate flow-by I cfs): 0.06 1.02 3.56

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required forlotal interception (ft): w/clogging - 21.6 - 28.3 -
Length of Inlet provided L (ft): 15 10
Interception for length L (cts): - 3.69 - 3.01 -
Effidenev for Ienoth L: - 0.88 - 0.54
Slolled drain or curb opening flow-by ,cfs : 0.50 2.521 -I

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir now at sag (ft):
Capacity of grate in a sag (3-sided weir): - - - - -
Capacity of grate in a sag (4-sided weir): - - - - -
Length provided of curb-openlng or slolled drain at sag:
CapacUy of curb-opening or slotted drain In a sag (weir): - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - - - -
K = Min(LclA.167) (Table 5, HEG-12): - - - - -
Flanking inlets maximum distance (ft): - - - - -
TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross-slope of median Sides:
Depth of flow at center of median (ft): - - - - -
Flooded width in the median (ft): - - - - -
Waler velocitv in the median itDs1: - - - - -

•

•

•

ULTIMATE ADOT
HEC-12 (25-YR)
Pavement Drainage
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JOB: 202UUS 60 T.I. Caoture Ratios: 50% 67% 80% 50%
Inlet Number: 261 261 307 307 314

Return Period: 25 25 25 25 25
Allowable Spread: 22 22 22 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <= <= <= <=
Structure Station: (Stationing off of Santan MediCst CLI 970+50 970+50 981+96 981+96 989+01
Location Description: Grate Slotted Grate Slotted Grate
Pavement Area (ac): 0.014 0.656 0.010 0.404 1.580
Sideslope Area (ac): 0.000 0.000 0.000 0.000 0.000
Contrlbutinll watershed area acres: 0.014 0.656 0.010 0.404 1.580
Pavement Runoff U>emclent "C": 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70
Composite Runoff Coefficlent "C": 0.95 0.95 0.95 0.95 0.95
CA 0.01 0.62 0.01 0.36 1.50
Precipitation intensity (Inlhr): 5.15 5.15 5.15 5.15 5.15
Subarea discharge 0 (ets): 0.1 3.2 0.0 2.0 7.7
Previous by-pass flow (ets): 0.5 1.1 2.6 3.6 0.0
Discharge added bv operator: - - -- - -
Total discharge Q cfs: 0.6 4.3 2.61 5.61 7.7

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.Q16 0.016
Longitudinal slope S (Wit): 0.0025 0.0025 0.0041 0.0041 0.0098
Inlet type (1 =grate, 2=curb opening, 3=slotted): 1 3 1 3 1
Longtiudinal profile (l=on-grade, 2=sag):. 1 1 1 1 1
Gutter COOfllluration (1=roll, 2=Type 0 vertical, 3=6" Type B, 4=3" Type C): 2 2 2 2 4
Capture Ratio Used: 50% 67% 50% 67% 50%
Inlet ADDT Std: C15.92 C13.5O C15.92 C13.60 C-15.91
Grate width: 2 - 2 - 3
Grate length: 3.3 - 3.3 - 3.3
Pavement cross-slope ($X): 0.020 0.020 0.020 0.020 0.020
Width of gutter from lIowiine (It): 2.50 2.50 2.50 2.50 250
Gutter depression from horizontal (It): 0.17 0.17 0.17 0.17 0.052
Gutter cross·slooe Sw: IS'w--Sw-$xl 0.066 0.066 0.066 0.068 0.021
Flooded Width from flowline ft: before Inlet 5.8 15.3 11.1 15.4 14.9
Depth at flowline (It): before inlet 0.24 0.43 0.34 0.43 0.30
Water cross-area (sq.It): before Inlet 0.49 2.48 1.36 2.53 2,23
Veloctiy V for total discharge (Ips): before inlet 1.22 1.72 1.69 2.21 3.47
Ratio of gutter depression flow to total 0 (Eed): 69.4% 46.0% 60.7% 45.6% 45.5%
Equivalent cross-slope (Se): 0.063 0.042 0.049 0.042 0.020

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 64.6% - 54.3% - 51.2%
Inlet frontal flow in ets (Ow): 0.50 - 1.42 -- 3.95
Vo for effective length (P.l.716, Chart 7 HEC 12): 7.2 - 7.2 - 7.2
Fraction of frontal flow Intercepted (RI): 100.0% - 100.0% - 100.0%
Side flow In ets (Os): 0.09 - 1.19 - 3.76
Effective grate length w/clogglng: . 1.65 - 1.65 - 1.65
Fraction of side flow Interception (Rs): 22.8% - 11.8% - 4.3%
Grate Efficiency (E): 86.1% - 59.7% - 53.2%
Total flow Interceoted lets\: 0.52 _. 1.56 - 4.12
Grate f1ow-by I cfs : 0.07 1.05 3.61

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length reqUired for total interception (ft): w/clogging - 21.6 - 26.5 -
Length of inlet provided L (ft): 15 10
Interception for length L (ets): - 3.74 - 3.03 -
EfficJencv for lenoth L: - 0.66 - 0.54
Slotted drain or curb opening flow-bY ,Cfs : 0.53 2.56

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capactiy of grate in a sag (3-sided weir): - - - - -
Capacity of grate in a sag (4-sided weir): - - - - -
Length provided of curb-openlng or slotted drain at sag:
Capactiy of curb-opening or slotted drain in a sag (weir): - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic ditt. in approach grades) (%): - - - - -
K = Min(LclA,167) (Table 5, HECI2): - -- -- - -
Flanking inlets maximum distance (fl): - - - - --
TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross·slope of median sides:
Depth of flow at center of median (ft): - - - - -
Flooded width in the median (ft): - - - - -
Waler velocltv in the median (fos\: - - - - -

•

•

•
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JOB: 202UUS 60 T.I. Caoture RaDos: 50% 67% 80% 50%
Inlet Number: 266 265 264 264 269 I 268 268

Return Period: 25 25 25 25 25 25 25
Allowable Spread: 20 20 20 20 10 8 8

RATIONAl METHOD HYDROLOGY COMPUTATION: <= <= <= <= <= <= <=
Structure Station: (Statlonln9 off of Santan MedlCst ClI 14+66 15+76 16+77 16+77 16+32 19+98 19+98
Location Description: Grate Grate Grate Slotted Grate Grale Slotted
Pavement Area (ae): 0.079 0.142 0.018 0.131 0.166 0.018 0.089
Sideslooe Area faei: 0.218 0.275 0.014 0.290 0.139 0.014 0.065
Contributing watershed area acres): 0.297 0.417 0.0321 0.421 0.3051 0.032 0.154
Pavement Runoff Coefficient ·C·: 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sidesiope Runoff Coefflcjenl "C~ 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composne Runoff Coefflclent ·C·: 0.77 0.79 0.84 0.78 0.84 0.84 0.84
CA 0.23 0.33 0.03 0.33 0.26 0.03 0.t3
Precipitation Intensity (Inlhr): 5.15 5.15 5.15 5.15 5.15 5.15 5.15
Subarea discharge a (cis): 1.2 1.7 0.1 1.7 1.3 0.1 0.7
Previous by-pass flow (cis): 0.4 0.1 0.8 0.2 0.0 0.2 0.3
Disehallle added bv operator: - - -- - - -- -
Total dlscharae Q cfs: 1.5 1.8 0.9 1.9 1.3 0.41 1.01

SHOULDER AND GUnER CONFIGURATION:
Manning's n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Longitudinal slope S (fVfl): 0.0025 0.0025 0.0025 0.0025 0.0025 0.0023 0.0023
Inlet type (1 =grate. 2=cum opening. 3=slotted): 1 1 1 3 1 1 3
Longitudinal profile (l=on-grade, 2=sag): 1 1 1 1 1 1 1
Gutter configuration (1 =roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 2 3 3 3 3 3 3

Capture Ratio Used: 50% 50% 50% 67% 50% 50% 67%
Inlel ADOT Std: C-15.92 C-15.91 C-15.91 C·13.50 C·15.91 C-15.91 C-13.60
Grate width: 2 3 3 - 3 3 -
Grate length: 3.3 3.3 3.3 - 3.3 3.3 -
Pavemenl eross·slope (Sx): 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Width of 9utter from flowline (ft): 4.50 2.50 2.50 2.50 2.50 2.50 2.50
Gutter depression from horizontal (ft): 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Gutter cross-sloM Sw: IS'w--Sw·Sxl 0.038 0.068 0.068 0.068 0.068 0.068 0.068
Flooded Wldlh from flowline (ft): before Inlet 9.6 9.7 7.0 10.0 8.4 3.7 7.2
Deplh at flowline (ft): before Inlet 0.27 0.31 0.26 0.32 0.29 0.19 0.26
Waler cross-area (sq.ft): before Inlet 1.10 1.09 0.63 1.15 0.85 0.28 0.67
Velocity V for lotal discharge (fps): before Inlel 1.39 1.62 1.49 1.63 1.55 1.32 1.44
Ratio of gutter depression flow to total Q (EOd): 87.1% 71.7% 85.3% 70.4% 78.2% 99.0% 83.9%
Equivalent cross-slope (Se~ 0.035 0.054 0.081 0.054 0.058 0.068 0.060

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow 10 total flow: 62.6% 76.6% 89.3% - 82.8% 99.8% -
Inlel frontal flow In cis (Ow): 0.95 1.36 0.84 - 1.09 0.37 -
Vo for effecllve length (P-I-7IB, Chart 7 HEC 12): 7.2 7.2 7.2 - 7.2 7.2 -
Fraction of frontal now Intercepted (Rf): 100.0% 100.0% 100.0% - 100.0% 100.0% -
Side flow In cis (as): 0.57 0.41 0.10 - 0.23 0.00 -
Effective grate length wldogging: 1.65 1.65 1.65 - 1.65 1.65 -
Fraction of Side flow Interception (Rs): 18.9% 15.1% 17.1% - 16.1% 20.4% -
Grale Efficiency (E): 69.7% 80.1% 91.1% - 85.6% 99.8% -
Total flow interceoted lefs\: 1.06 1.42 0.86 - 1.12 0.38 -
Grale flow-by cfs): 0.46 0.35 0.08 0.19 0.00

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length reqUired for lotal interception (ft): w/dogglng - - - 13.3 - - 9.2
Length of inlet provided L (ft): 5 5
Interception for length L (cts): - - - 1.07 - - 0.73
Efficlencv for leooth L: - - - 0.57 - 0.76
Slotted drain or curb opening flow-by (ets : 0.81 0.24

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):
Capacity of grate in a sag (3-stded weir): - - - - - - -
capacity of grate in a sag (4-slded weir): - - - - - - -
Length provided of eurlHlpenlng or slotted drain at sag:
Capacity of curb-openlng or slotted drain in a sag (weir): - - - - - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approach grades) (%): - - -- - - - -
K = Min(LclA,167) (Table 5, HEC-12): - - - - - - -
Flanking Inlets maximum distance (ft): - - - - - - --
TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - - - - - - -
Flooded width in the median (ft): - - - - - - -
Waler velocity in the median itOs): - - - - - - -

•

•

•

ULTIMATE ADOT
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ULTIMATE ADOT
HEC-12 (25-YR)
Pavement Drainage

SRT - RAMP E-S

•

•

JOB: 202UUS 60 T.I. Capture Ratios: 50% 67% 80% 50%
Inlet Number: 500 500 I

Return Period: 25 25
Allowable Spread: 22 22

RATIONAL METHOD HYDROLOGY COMPUTATION: <= <=
Structure Station: (Slationlng off of Santan MediCst elI 17+56 17+56
Location Descnpllon: Grate Siolled
Pavement Area (ac): 0.030 1.120
Sldesloll8 Area (ac): 0.000 0.102
Contrlbutlnn watershed area acres: 0.0301 1.222
Pavement Runon coeniclent "CO: 0.95 0.95
Sldeslope Runoff Coefficient "Co: 0.70 0.70
Composite Runoff Coefficient"C": 0.95 0.93
CA 0.03 1.14
Precipitation intensity (inlhr): 5.15 5.15
Subarea discharge 0 (cts): 0.1 5.B
Previous by·pass flow (ets): 2.9 0.0
Discharoe added bv oDerator: - -
Tolal discharge 0 cfs: 3.0 5.8

SHOULDER AND GUTTER CONFIGURATION:
MannIng'S n: 0.016 0.016
LongItudinal slope S (ft/ft): 0.0028 0.0028
Inlet type (l=grate. 2=curb opening, 3=slotted): 1 3
Longitudinal profile (1=on-grade. 2=sag): -I 1
Gutter Conllguration (1=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 2 2
Capture Ratio Used: 50% 67%
Inlet ADOT Std: G-15.92 G-13.60
Grate width: 2 -
Grate length: 3.3 -
Pavement cross-slope (Sx): 0.020 0.020
Width of gutter from flowline (ft): 4.50 4.50
Gutter depression from honzonlal (ft): 0.17 0.17
Gutler cross-sloDe Sw: 1S'w=Sw-Sxl 0.038 0.038
Flooded Width from flowline ft: before Inlet 12.8 17.0
Depth at flowline (ft): before Iniet 0.34 0.42
Water cross·area (sq.ft): before inlet 1.83 3.06
Velocity V for total discharge (fps): before Inlet 1.66 1.91
Ratio of gutler depression 1I0w to total Q (Eod): 74.5% 61.4%
EqUivalent cross-slope (Se): 0.033 0.031

GRATE INLETS ON-GRADE:
Ratio of grate fronlal flow to total flow: 48.6% -
Inlet frontal flow In cts (Ow): 1.48 -
Vo for effective length (P·1-7IB, Chart 7 HEC 12): 7.2 -
Fraction of frontal flow intercepted (RI): 100.0% -
Side flow in cts (Os): 1.56 -
Effective grate length w/clngging: 1.65 -
Fraction of side flow interception (Rs): 14.5% -
Grate Efficiency (E): 56.1% -
Total flow interceDted Ictsl: 1.70 -
Grate flow-bv I cfs : 1.33 -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging - 30.9
Length of inlet provided l (ft): 10
Interception for length L (cts): - 2.96
Efflctencv for lenoth L: - 0.51
Slotted drain or curb openlna flow-bv I cfsl: - 2.89 I

INTERCEPTION CAJPACITY OF INLETS IN SAG LOCATION:
Head avaitable for weir flow at sag (ft):
Capacity of grate in a sag (3-sided weir): - -
Capacity of grate in a sag (4-sided weir): - -
Length provided of curb-openlng or slotted drain at sag:
Capacity of curb-opening or slotted drain in a sag (weir): - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. inapproach grades) (%): - -
K = Min(LclA,167) (Table 5. HEG-12): - -
Flanking inlets maximum distance (ft): - -

TRIANGULAR MEDIAN HYDRAULICS:
Manning'S n for medIan finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - -
Flooded width In the median (ft): - -
Water velocllv in the median /f08l: - -
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JOB: 202UUS 60 TJ. capture Ratios: 50% 67% 80% 50%
Inlet Number: 351 I I

Return Perlod: 25
Allowable Spread: 22

RATIONAL METHOD HYDROLOGY COMPUTATION: <=
Structure Slatlon: (Slatlonlng off of Sanlan MediCst CLI 1003+34
Location Description: Grate
Pavement Area (ac): 0.924
Sideslooe Area lacl: 0.000
Contrlbutlng watershed area acres: 0.924
Pavement Runoff Coefficient "Co: 0.95
Sideslope Runoff Coefficient "C": 0.70
Composne Runoff Coefflclent "Co: 0.95
CA 0.86
Precipitation intensity (Inlhr): 5.15
Subarea discharge 0 (cts): 4.5
Previous by-pass flow (cis): 0.0
Discharge added by operator: -
Total discharge Q lcfs : 4.5

SHOULDER AND GUTTER CONAGURATION:
Manning's n: 0.016
Longitudinal slope S (Wit): 0.0025
Inlet type (1 =grate, 2=curb opening, 3=8lotted): 1
Longitudinal prol1le (1=on..grade, 2=sag): 1
Gutter Configuration (1=roll, 2=Type D vertical, 3=6" Type B. 4=3" Type C): 2
capture Ratio Used: 50%
Inlet ADOT Std: C-15.30
Grate width: 2
Grate length: 3.0
Pavement cross-s1ope (Sx): 0.020
Width of gutter from flownne (fl): 2.50
Gutter depression from horizontal (It): 0.17
Gutter cross-slooe Sw: IS'w--Sw-Sxl 0.066
Aooded Width from IIowIlne (ft): before Inlet 15.7 t I
Depth at flowline (It): before Inlet 0.43
Water cross-area (sq.It): belore inlel 2.60
Velocity V for total discharge (fps): before Inlet 1.74
Ratio of gutter depression flow to total 0 (Eod): 45.0%
EqUivalent cross-slope (Se): 0.042

GRATE INLETS ON.§RADE:
Ratio of grate frontal now to Iotal flow: 39.2%
Inlet fronlal flow in cis (Ow): 1.77
Va for effective length (P-1-718, Chart 7 HEC 12): 6.9
Fraction of frontal flow Intercepted (RI): 100.0%
Side flow in cis (Os): 2.75
EffecUve grate length w/clogglng: 1.50
Fraction of side flow Interception (Rs): 11.1%
Grate Efficiency (E): 46.0%
Total flow interceDted Icts): 2.08
Grate flow-bv cfs: 2.44

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total Interception (It): w/cfogglng -
Length of Inlet provided L (ft):
Interception for length L (cts): -
Efficlencv for lenoth L: -
Slotted drain or curb opening flow-by cts :

INTERCEPTION CAPA£fTY OF INlETS IN SAG LOCATION:
Head available for weir flow at sag (It):
capacity of grate In a sag (3-slded weir): -
capacity of grate In a sag (+sided weir): -
Length provided of curb-opening or slotted drain at sag:
capacity of curb-openlng or slotted drain in a sag (weir): -
Length of the vertical curve (It x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic dlff.ln approach grades) (%): -
K = Min(LclA.167) (Table 5, HEC-12): -
Flanking inlets maximum distance (It): -
TRIANGULAR MEDIAN HYDRAUUCS:
Manning's n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (It): -
Rooded width In the median (ft): -
Water velocilv In the median (fOSI: -

•

•

•
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HEC-12 (25-YR)
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JOB: 202UUS 60 7./. caoture Ratios: 50% 67% 80% 50%
Inlet Number: Future Fulure IFuture I I

Return Period: 25 25 25
Allowable Spread: 16 16 16

RATIONAL METHOD HYDROLOGY COMPUTATION: ¢: ¢: ¢:

Structure Statton: (Slattonlng off of Santan Med/Cst CLI 5+68 5+68 10+64
Location DesCliption: Grate Slotted Grate
Pavemenl Area (ac): 0.007 0.352 0.744
SldesloDe Area (ac): 0.007 0.127 0.000
ContrlbuUng watershed area acres: 0.014 0.479 0.744
Pavement Runoff Coemclent 'C': 0.95 0.95 0.95
S1deslope Runoff Coefficient 'C": 0.70 0.70 0.70
Compostte Runoff Coefficient 'C": 0.63 0.66 0.95
CA 0.01 0.42 0.71
Preclpllation intensity (inlhr): 5.15 5.15 5.15
Subarea discharge Q (cis): 0.1 2.2 3.6
Previous by·pass flow (cis): 1.3 1.1 0.5
·Oischame added bv ooerator: -- - --
Tolal discharge Q cis: 1.4 3.3 4.1

SHOULDER AND GUTIER CONFIGURATION:
Manning's n: 0.016 0.016 0.016
Longitudinal slope S (ft/It): 0.0066 0.0086 0.0422
Inlet type (1 =grate, 2=curb opening, 3=sI01led): 1 3 1
Longttudinal profile (1=on-grade, 2=sag): 1 1 1
Guner Configuration (1 =roll, 2=Type 0 vertical, 3=6' Type B, 4=3' Type C): 3 3 2
capture Ratio Used: 50% 67% 50%
Inlel ADOT SId: C15.91 C13.60 C15.92
Grate width: 3 - 2
Grate length: 3.3 - 3.3
Pavement cross-slope (Sx): 0.020 0.020 0.020
Width of gutter from flowline (It): 2.50 2.50 4.50
Gutter depression from horizonlal (It): 0.17 0.17 0.167
Gutter cross-slone Sw: (S'w=Sw-Sxl 0.066 0.066 0.037
·Flooded Width from lIowIlne 1ft); before Inlet 5.9 9.8 7.8
Depth at flowfme (ft): before Inlet 0.24 0.32 0.23
Water cross-area (sq.ft): before inlet 0.50 1.11 0.79
Velocity V fortolal discharge (Ips): before inlet 2.69 3.01 5.25
Ratio of gutter depression flow to tolal Q (Eod): 90.5% 71.4% 93.6%
equivalent cross-slope (Se): 0.063 0.054 0.036

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: 93.7% - 71.7%
Inlet frontal flow in cis (Ow): 1.27 - 2.97
Vo for effective length (p-1-716, Chart 7 HEC 12): 7.2 - 7.2
Fraction of frontal flow Intercepted (RI): 100.0% - 100.0%
Side flow In cfs (Os); 0.06 - 1.17
EffectIVe grate length w/clogging: 1.65 - 1.65
Fraction of side flow interception (Rs): 6.6% - 2.1%
Grate EffICiency (E): 94.2% - 72.3%
Total flow interceoted {clsl: 1.27 - 2.99
Grate lIow-by {cis : 0.08 - 1.15

SLOTIED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length reqUired for total Interception (It): w/clogging - 24.5 -
Length of inlel provided L (It): 10
Interception for length L (cts): - 2.04 -
Efflclencv for lenoth L: - 0.61 -
Slotted drain or curb ooenlno flow-bv .cis ; 1.29

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (fl):
capactty of grate in a sag (3-Sided weir): - - -
capactty of grate In a sag (4-sided weir): - - -
Length provided of curb-opening or slotted drain at sag:
capacity of curb-opening or slotted drain in a sag (weir): - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraiC diff. in approach grades) (%): - - -
K =Min(LelA,167) (Table 5, HEe-12): - - -
Flanking inlets maximum distance (It): - - -
TRIANGULAR MEDIAN HYDRAUUCS:
Manning's n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - - -
Flooded width In the median (fl): - - -
Water velocity in the median (fps): - - -

•

•

•

ULTIMATE ADOT
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JOB: 202UUS 60 T.I. CaDture RatiDS: 50% 67% 80% 50%
Inlet Number: 253/ 255 258 303/ 322 332 333 I

Return Period: 25 25 25 25 25 25 25
Allowable Spread: na na na na na na na

RATIONAl METHOD HYDROLOGY COMPUTATION:
Structure Slation: 963+51 964+56 967+55 979+16 1002+85 1010+47 1014+48
Location Descr1ption: Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 0.000 0.000 0.000 0.000 0.536 1.500 0.650
SidesloDe Area lac): 0.582 0.400 1.260 0.701 0.172 1.620 0.332
Contributing watershed area lacres : 0.582 0.400 1.280 0.701 1.308 3.120 0.992
Pavement Runoo Coeffident "C": 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Sideslope Runoff Coefficient "C": 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Composite Runoff CoeffICient "C": 0.70 0.70 0.70 0.70 0.80 0.82 0.67
CA 0.41 0.28 0.90 0.49 1.05 2.56 0.66
Precipitation intensity (inlhr): 5.15 5.15 5.15 5.15 5.15 5.15 5.15
Subarea discharge a (cis): 2.1 1.4 4.6 2.5 5.4 13.2 4.4
Previous by·pass flow (ds): 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Discharge added by operator. -- - -- - - .- -
Total discharge Q cis: 2.1 1.4 4.6 2.5 5.4 13.2 4.4

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Longitudinal slope S (Wft): 0.0250 0.0250 0.0250 0.0250 0.0400 0.0400 0.0400
Inlet type (1 =grate, 2=curt> opening, 3=slolted): 1 1 1 1 1 1 1

Longitudinal proflle (1=on-grade. 2=sag): 2 2 2 2 2 2 2
Gutter COOliguraUOn (1=ro», 2=Type D verlical, 3=6" Type 6, 4=3" Type C): 3 3 3 3 3 3 3

capture Ratio Used: 50% 50% 50% 50% 50% 50% 50%
Inlet ADOT Std: C-15.SO C-1S.BO C-1S.BO C-1S.BO C-1S.SO C-1S.BO C-1S.BO
Grate width: 2 2 2 2 2 2 2
Grate length: 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Width of guller from flowiine (ft): 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter depression from holizonlal (ft~ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutter cross-slope Sw: (S'vr--5W-Sx) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Aooded Width from /IowIine (ft): before inlet NA NA NA NA NA NA NA
Depth at ftowiine (ft): belore Inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water cross-area (sq.II): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Velocity V for total discharge (Ips): before inlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio of guller depression flow to total a (Ead): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Equivalent eross-slope (Se): 0.000 0.000 0.000 0.000 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratto 01 grate Irontal flow to total flow: - - - - - - -
Inlet lrontal flow in cfs (Ow): - - - - - - -
Va for effective length (P-I-7/6, Chart 7 HEC 12): - - - - - - -
FraCUOn of frontal flow intercepted (Rf): -- - - - - - -
Side flow In cfs (as): - - - - -- - -
Effective grate length w/clogging: - - - - - - -
Fraction of side flow Interception (Rs): - - - - - - -
Grate EffICiency (E): - - - - - - -
Total flow Intercepted (cis): - - - - - - '-
Grate flow-by (cis): - - - - - - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for total interception (II~ w/clogging - - - - - - -
Length of Inlet provided L (ft):
Interception for length L (cis): - - - - - - -
Efficiency for length L: - - - - - - -
Slotted drain or curb opening flow-by (cis): - - - - - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 0.65 0.65 0.65 0.65 0.65 1.70 0.95
capacilv of grate In a soo 13-sided weir): 5.50 5.50 5.50 5.50 5.50 23.27 9.72
Capacity of grate In a sag 4-slded weir: 7.9 7.9 7.9 7.9 7.9 33.2 13.9
Length provided of curb-opening or slolled drain at sag:
capadty of curb-opening or slolled drain in a sag (weir): - - - - -- - -
Length 01 the vertical curve (II x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic dlff. in approach grades) (%): 0.00 0.00 0.00 0.00 0.00 0.00 0.00
K = Mln(LclA,167) (Table 5, HEC-12~ #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIVlO! #DIViO!
Ftanking Inlets maximum distance (ft): #DIV/Ol #DIV/O! #DIV/OI #DIV/O! #DIV/O! #DIV/O! #DIV/O!

TRIANGULAR MEDIAN HYDRAUUCS:
Manning'S n for median fllllsh:
Cross-slope of median sides:
Depth 01 flow at center of median (ft): - - - - - - -
Flooded width in the median (ft): - - - - - - -
Water velocitv in the median (fDS!: - - - - --- -

•

•

•

ULTIMA TE ADOT
HEC-12 (25-YR)
Pavement Drainage

SRT - EB Roadside

41312003
1 of 1



JOB: 202UUS 6Q T.I. caDlure Ratios: 50% 67% 80% 50%
Inlet Number. 330 I 334

Return Period: 25 25
Allowable Spread: na na

RATIONAL METHOD HYDROLOGY COMPUTATION'
Structure Slatlon: 1009+47 1015+46
Location Description: Area Inlet Area Inlet
Pavement Area (ac): 2.380 0.195
Sldeslooe Area lac): 1.200 0.208
ContrlbuUng watershed area acres: 3.580 0.403
Pavement Runoff CoeffiCient "Co: 0.95 0.95
Sideslope Runoff Coefficient "Co: 0.70 0.70
Composite Runoff CoeffICient "C": 0.87 0.82
CA 3.10 0.33
Precipitation intensity (inlhr): 5.15 5.15
Subarea discharge Q (cts): 16.0 1.7
Previous by-pass flow (ets): 0.0 0.0
Discharge added by operator. - -
Tolal discharge Q cfsl: 16.0 1.7

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016
Longtiudinal slope S (ft/ft): 0.0400 0.0400
Inlet type (l=grate. 2=curb opening, 3=slotted): 1 1
Longitudlnal"profile (l=on-grade, 2=sag): 2 2
Guller Configuration (l=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3
capture Ratio Used: 50% 50%
Inlet ADOT Std: G-15.80 G-15.80
Grate width: 2 2
Grate length: 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000
Width o{ gutter from flowline (ft): 0.00 0.00
Guller depression from horizontal (ft): 0.00 0.00
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA
Depth at flowline (ft): before inlet 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00
VeIoclty V for total \lischarge (Ips): before inlet 0.00 0.00
Ratio of guller depression flow to tolal 0 (Eod): 100.0% 100.0%
EqUivalent cross-slope (Se): 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: - -
Inlet frontal flow in cts (Ow): - -
Vo for effective length (P-I-7I8, Chart 7 HEC 12): - -
Fraction of frontal flow Intercepted (RI): - -
Side flow In cts (Os): - -
Effective grate length w/clogging: - -
Fracflon of Side flow interception (Rs): - -
Grate Efficiency (E): - -
Total flow Intercepted (ets): - -
Grate flow·by (cts): - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length required for lolal inlerception (ft): w/clogging - -
Length of inlet provided L (ft):
Interception for length L (cts): - -
Efficiency for length L: - -
Siolled drain or curb opening flow-by (cts): - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 1.60 1.00
capacity of orate In a sao 13-slded welrl: 21.25 10.50
CaDacllv of grate In a sag 4-slded weir: 30.4 15.0
Length provided of curtropenlng or slolled drain at sag:
capacity of curtropening or slolled drain in a sag (weir): - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic diff. in approaCh grades) (%): 0.00 0.00
K = Mln(LrJA,167) (Table 5, HEG-12): #DIVlO! #DIVlO!
Flanking Inlets maximum distance (ft): #DIV/O! #DIY/O!

\

TRIANGUlAR MEDIAN HYDRAULICS:
Manning'S n for median finish:
Cross-slope of median sides:
Depth of flow al center of median (ft): - -
Flooded width in the median (ft): - --
Water velocitv in the median (fos): - -

.:

•

•

ULTIMA TE ADOT
HEC-12 (25-YR)
Pavement Drainage

SRT - WB Roadside

41312003
1of1



JOB: 202UUS 60 T./. Caoture Flatios: 50% 67% 80%
Inlet Number: 252 320 324

Return Period: 25 25 25
Allowable Spread: na na na

RATIONAl METHOD HYDROLOGY COMPUTATION:
Structure Station: 972+15 978+90 993+30
Location Description: Area Inlet Area Inlet Area Inlet
Pavement Area (ac): 0.540 2.020 2.000
Sldeslooe Area (acl: 0.000 0.000 0.000
Conlributlng watershed area (acres : 0.540 2.020 2.000 I
Pavement Runoff CoeffiCient C": 0.95 0.95 0.95
Sidesiope Runoff Coefficient 'C': 0.70 0.70 0.70
Composite Runoff Coefficlent'C': 0.95 0.95 0.95
CA 0.51 1.92 1.90
Preclpilation Intensity (inlhr): 5.15 5.15 5.15
Subarea discharge Q (cis): 2.6 9.9 9.6
Previous by-pass now (cis): 0.0 0.0 0.0
Dischame added bv ooerator: - -- --
Total discharge Q (cis : 2.6 9.9 9.8

SHOULDER AND GUTTER CONFIGURATION:
Manning'S n: 0.016 0.016 0.016
longitudinal slope S (ftln): 0.0025 0.0025 0.0064
Inlet type (1 =grate, 2=curb opening, 3=sI0Iledr. 1 1 1
LongRudinal pmfile (1=0n-grade. 2=sag): 2 2 2
Gutter Configuration (1 =roll, 2=Type D vertical, 3=6' Type B, 4=3' Type C): 3 3 3
Capture Ratio Used: 50% 50% 50%
Inlet ADOT Std: G-15.80 G-15.80 G-15.80
Grate width: 2 2 2
Grate length: 3.0 3.0 3.0
Pavement cross-slope (Sx): 0.000 0.000 0.000
Width of gutter from nowline (ft): 0.00 0.00 0.00
Guller depression from horizontal (ft): 0.00 0.00 0.00
Guller cross-slope Sw: (S'w=Sw-Sx) 0.000 0.000 0.000
Flooded Width from flowline (ft): before inlet NA NA NA
Depth at newline (ft): before Inlet 0.00 0.00 0.00
Water cross-area (sq.II): before inlet 0.00 0.00 0.00
Velocity V for tolal discharge (fps): before inlet 0.00 0.00 0.00
Ratio of guller depression flow to tolal 0 (Eod): 100.0% 100.0% 100.0%
Equivalent cross-slope (Se): 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total now: - - -
Inlet frontal flow in cis (Ow): - - -
Vo for effective length (P-1-7/8, Chart 7 HEC 12): - - -
Fraction of frontal flow intercepted (RI): - - -
Side flow in cis (Os): - - --
Effective grate length w/clogging: - - -
Fraction of side flow interception (Rs): - - -
Grate EffiCiency (E): - - -
Total flow intercepted (cis): - - -
Grate flow-by (cis): - - -
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
length required for total Interception (ft): w/c1ogging - - -
Length of Inlet provided l (fl):
Interception for length l (cis): - - -
Efficiency for length L: - - -
Siolled drain or curb opening flow-by (cis): - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head avaIlable for weir flow at sag (ft): 3.00 3.00 3.00
CapaCity of grate In a sag l3-sided weir): 54.56 54.56 54.56
Caoacltv 01 orate In a sag 4-slded weir): 77.9 77.9 77.9
length provided of curb-opening or slolled drain at sag:
Capacity 01 curb-opening or slolled drain In a sag (weir): - - -
Length of the vertical curve (II x 100):
approach grade #1 (%):
approach grade #2 (%):
ASS (algebraic diff. in approach grades) (%): 0.00 0.00 0.00
K = Mln(LclA,167) (Table 5, HEG-12): #DIVlO! #DIVIOI #DIV/O!
Flanking inlets maXimum dislance (II): #DIV/O! #DIVlO! #DIV/O!

TRIANGULAR MEDIAN HYPRAUUCS'
Manning'S n for median finish:
Cross-slope of median sides:
Depth ,of now at center of median (It): - - -
Flooded width in the median (II): - - -
Water veloCilv in the median ifos): - -- -

•

•

ULTIMATE ADOT
HEC-12 (25-YR)
Pavement Drainage

SRT-Median

41312003
1011



ULTIMA TE ADOT
HEC-12 (25-YR)
Pavement Drainage

SRT- Detour

•

JOB: 202UUS 60 T.I. Caolure RaUos: 50% 87% 80% 50%
Inlet Number: 350 I 353 352 I I

Return Period: 25 25 25
Allowable Spread: na na na

RATIONAL METHOD HYDROLOGY COMPUTATION:
Structure SlaUon: 973+65 1005+40 1007+00
Location Description: Area Inlel Arealnlel Arealnlel
Pavement Area (ac): 3.530 2.100 3.900
S Area (ac): 4.500 3.100 0.900

watershed area (acresl: 8.030 5.200 4.800
Pavem Runolt Coefflclenl "Co: 0.95 0.95 0.95
Sldeslope Runoff Coefficienl "Co: 0.70 0.70 0.70
Composite Runoff Coefficient"C': 0.81 0.80 0.90
CA 6.50 4.17 4.34
PreclpllaUon inlensity (inlhr): 5.15 5.15 5.15
Subarea discharge a (cis): 33.5 21.4 22.3
Previous by-pass flow (cis): 0.0 0.0 0.0
Dischallle added bv operator: -- - --
Total discharge Q cts): 33.5 21.4 22.31 I

.SHOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.016 0.016 0.016
Longitudinal slope S (It/ft): 0.0025 0.0064 0.0084
Inlet type (1 =grale. 2=cull> opening. 3=slolled): 1 1 1
Longitudinal profile (1=on-grade. 2=sag): 2 2 2
Gutter Configuration (1=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C): 3 3 3
Capture Ratio Used: 50% 50% 50%
Inlel ADOT Sid: C-15'-SO C-15.5O C-15.aO
Grate width: 2 2 2
Grate length: 3.0 3.0 3.0
Pavemenl cross-slope (Sx): 0.000 0.000 0.000
Width of guller from flowline (ft): 0.00 0.00 0.00
GUller depression from horizontal (ft): 0.00 0.00 0.00
GUller cross-slope Sw: (S'vr-5w-Sx) 0.000 0.000 0.000
Aooded Width from flowline (ft): before inlet NA NA NA
Depth at flowline (ft): before inlel 0.00 0.00 0.00
Water cross-area (sq.ft): before inlet 0.00 0.00 0.00
Velocity V for total discharge (Ips): before inlet 0.00 0.00 0.00
Ratio of gutter depression flow 10 talala (Eod): 100.0% 100.0% 100.0%
Equivalent cross-slope (Ser. 0.000 0.000 0.000

GRATE INLETS ON-GRADE:
Ralio of grale frontal flow 10 lotal flow: - - -
lnlel frontal flow in cfs (Ow): - - -
VO for effective length (P-1-7I8. Chart 7 HEC 12): - - -
Fracllon of frontal flow intercepled (Rf): - - -
Side flow in cis (as): - - -
Effective grate length w/clogging: - -- -
Fraction of side flow interception (Rs): - - -
Grale Efficiency (E): - - -
Total flow intercepted (cfs): - - -
Grate flow-by (cis): - -- -

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE:
Length reqUired for tolal intercepUon (ft): w/clogging - - -
Length of inlet provided L (ft):
Interception for length L (cis): - - -
Efficiency for length L: - - -
Slotted drain or cull> opening flow-by (clsr. - - -
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft): 2.60 3.00 3.00
Capacitv of grale in a sag (3-slded weirl: 44.02 54.56 54.56

ICapacitY of grate In a sag (4-slded weir: 62.9 77.9 77.9
Length provided of curb-opening or slotted drain at sag:
Capacity of curb-opening or slolled drain In a sag (weir): - - -
Length of the vertical curve (ft x 100):
approach grade #1 (%):
approach grade #2 (%):
ABS (algebraic dlff.ln approach grades) (%): 0.00 0.00 0.00
K = Min(LclA,167) (Table 5. HEC-12): #DIVIOI #DIV/OI #DIV/OI
Flanking inlets maximum dislance (ft): #DIV/O! #DIV/O! #DIV/O!

TRIANGULAR MEDIAN HYDBAUUCS:
Man.ning's n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft): - - -
Flooded width in the median (ft): - - -
Water velOcitv in the median {fDS!: - - -

41312003
1011



•
Loop 202lUS 60 T.I., Phase I
95% Submittal

• •
(Weighted)

Area Concentration Soil Area Pavement Area Total Area Total Area Percentage Percentage of Runoff
Identifier Point (CB) ·Area Limits (sq tt) (sq tt) (sq ft) (acre) of Soil Area Pavement Area Coefficient

1 721 Ramp N·E Sta 23+56.05 to Ramp N·E Sta 44+70 (sag) 0 91.040 91,040 2.09 0 100 0.95
2 714 CB 721 to CB 714 0 12,150 12,150 0.28 0 100 0.95
3 715 CB 714 to CB 715 0 17,400 17,400 0.40 0 100 0.95
4 705 EB HP Sta 470+21.22 to CB 705 16,340 4,560 20,900 0.48 78 22 0.75
5 706 CB 705 to CB 706 24,940 3,480 28,420 0.65 88 12 0.73
6 702 EB HP Sta 470+21.22 to CB 702 2,280 13,330 15,610 0.36 15 85 0.91
7 701 CB 702 to End Project (south) 3,480 20,300 23,780 0.55 15 85 0.91
8 Future 717 Ramp W-S HP Sta 62+82.96 to Future CB 717 0 52,756 52,756 1.21 0 100 0.95
9 Future 718 Future CB 717 to Future CB 718 0 22,017 22,017 0.51 0 100 0.95
10 Future 719 Future CB 718 to Future CB 719 0 9,066 9,066 0.21 0 100 0.95
11 Future 716 Area between Ramp E·S and W·S 22,660 0 22,660 0.52 100 0 0.70
12 Future 720 Area between Ramp E·S and W·S 8,700 0 .. 8,700 0.20 100 0 0.70
13 707 Area between Ramp N-W and N-E 30,900 0 30,900 0.71 100 0 0.70
14 708 Area between Ramp N·W and N·E 15,950 0 15,950 0.37 100 0 0.70
15 703 EB HP Sta 470+21.22 to CB 703 0 15,400 15,400 0.35 0 100 0.95
16 704 EB HP Sta 470+21.22 to CB 704 18,920 2,640 21,560 0.49 88 12 0.73

C=0.70 (soil), C=0.95 (pvmnt)
·See Drainage Figure (Figure 1, Shts 1 & 2 of 2)

Rational Method_PH1-95%.xls, Areas Printed 3/27/2003



•

•

Loop 202/US 60 T.J., Phase I
95% Submittal

10-Yr Discharges
Rational Method

contributing lO-Yr Runon
Contributing Area nAn Intensity "In Coefficient Discharge

Catch Basin Area Identifier (acres) (in/hr) nco (cfs)

701 7 0.55 4.22 0.91 2.11
702 6 0.36 4.22 0.91 1.38
703 15 0.35 4.22 0.95 1.40
704 16 0.49 4.22 0.73 1.51
705 4 0.48 4.22 0.75 1.52
706 5 0.65 4.22 0.73 2.00
707 13 0.71 4.22 0.70 2.10
708 14 0.37 4.22 0.70 1.09
"713 - - - - "32.6
714 2 0.28 4.22 0.95 1.12
715 3 0040 4.22 0.95 1.60

Future 716 11 0.52 4.22 0.70 1.54
Future 717 8 1.21 4.22 0.95 4.85
Future 718 9 0.51 4.22 0.95 2.04
Future 719 10 0.21 4.22 0.95 0.84
Future 720 12 0.20 4.22 0.70 0.59

721 1 2.09 4.22 0.95 8.38

"Sedimentation Basin, see Detail OK. 50-Yr flow 44.4 efs was used.

Rational Method_PH1-95%.xls, 10-Yr Discharge Printed 3/27/2003
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W-S Sta 50+71.95 Begin Anchor
Worksheet for Gutter Section

W-S Sta 50+71.95 Begir

Gutter Section

Spread

Project Descriptione) Worksheet

Type

Solve For

Input Data

Slope 016094 Wit

Discharge 4.81 cfs

Gutter Width 2.50 ft

Gutter Cross SIOI 055000 Wit

Road Cross Slop 055000 Wit

Mannings Coeffic 0.013

Results

Spread 5.84 ft
Flow Area 0.9 It"

Depth 0.32 ft
Gutter Depresf 0.0 in

Velocity 5.13 ftIs

e~

f:\...\drainage\f1owmaster-phl-95%\srt ramps-fm2 Aztec Engineer-iog
03122103 12:10:04 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 (614k]

Page 1011



·,

; Project Description

Worksheet

. Type

Solve For

Input Data

W-S Sta 69+10,05 Ene

Gutter Section

Spread

w-S Sta 69+10.05 End Anchor
Worksheet for Gutter Section

Slope 020143 fVft
Discharge 2.49 cfs

Gutter Width 2.50 ft

Gutter Cross SIOI055000 ft/ft

Road Cross Slop 055000 ft/ft

ManningsCoeffie 0.013

Results

Spread 4.38 ft
Flow Area 0.5 ft2

Depth 0.24 ft
Gutter Depre~ 0.0 in

Velocity 4.73 ft/s

•
f:\...\drainage\f1owmastecph1-950/0\srt ramps-fm2 Aztec Engineering
03122103 12:10:14 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 (614k]
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S-E Sta 28+12.04 Begin Anchor
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

S-E Sta 28+12.04 Begin

Gutter Section

Spread

Slope 024853 Mt
Discharge 3.97 cIs

Gutter Width 2.50 ft

Gutter Cross SIOI057000 Mt
Road Cross Slop 057000 Mt
Mannings Coeftk 0.013

Results

Spread

Flow Area

4.90 ft .
0.7 ft2

Depth 0.28 ft
Gutter Depre~ 0.0 in

Velocity 5.80 fVs

•

•
1:\az01107\tech\drainage\srt ramps.fm2 Aztec Engineering
02114/03 08:25:48 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 (614kJ
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Project Description.! Worksheet

Type

Solve For

Input Data

S-E Sta 54+79.96 End

Gutter Section

Spread

S-E Sta 54+79.96 End Anchor
Worksheet for Gutter Section

Slope 026776 ftlft
Discharge 3.69 cfs

Gutter Width 2.50 ft

Gutter Cross S/oJ 057000 ftIft
Road Cross Slop 057000 ftIft
Mannings Coeffic 0.013

Results

Spread 4.70 ft
Flow Area 0.6 ft2

Depth 0.27 ft
Gutter Depre~ 0.0 in

Velocity 5.86 ftls

•
f:\az01107\tech\drainage\srt ramps.fm2 Aztec Engineering
02114/03 08:29:28 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
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Loop 202lUS 60 T.I., Phase I
95% SUbmittal

Begin
Anchor Slab End Anchor

Ramp (Sta) Slab (Sta) VPI (Sta) Gl ('1ft) G2('1ft) Vc (ft)

v W-S 50+71.95 69+10.05 63+50.00 0.016094 -0.020143 1200

~ S-E 28+12.04 54+79.96 42+25.00 0.024853 -o.026n6 1500
a:: E-N 28+72.21 52+69.79 37+50.00 0.009000 -0.025200 1500

Ramp Discharges
10-Vr Event

High Point Downstation Upstation Downstation Length Upstation Length Bridge WidthDistance Bridge High Superelevation Rate Superelevation Rate (High Point to (High Point to (inclUding barrier) Downstationfrom VPI (ft) Point (Sta) ('1ft) ('1ft) Anchor) (ft) Anchor) (ft) (ft) Area (acres)

-67.04 62+82.96 0.055 0.055 1211.01 627.09 43.17 1.20-27.93 41+97.07 0.057 0.057 1385.03 1282.89 31.17 0.99-355.26 33+94.74 0.020 0.056 522.53 1875.05 43.17 0.52

10-Vr Runoff
Upstation Area Intensity Coefficient Downstation 10- Upstation lo-Vr

(acres) (inlhr) ·C· VrO (cfs) o (cfs)

0.62 4.22 0.95 4.81 2.49
0.92 4.22 0.95 3.97 3.68
1.86 4.22 0.95 2.08 7.45

Ramp Discharges_PHl-95%.xls
Printed 3/21/2003
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~'..,Project Description

JWorksheet

Type

Solve For

Input Data

CB 721 Slot Nor

Slot Inlet On Grc

Efficiency

CB 721 Slot North
Worksheet for Slot Inlet On Grade

Discharge 6.78 cfs

Slope 014986 fVft

Gutter Width 2.50 ft

Gutter Cross Slope 060000 fVft

Road Cross Slope 020000 fVft

Mannings Coefficie 0.013 L. -h
Slot length 13.40 ft f!!t.<~- ZO I SLot- vJ/ o· 6'7- CAfTVt/'e.r~ ()
local Depression 0.0 in

Local Depression \ 0.00 ft

Results

Efficiency 0.59

Intercepted Flow 4.00 cfs

Bypass Flow 2.78 cfs

Spread 11.82 ft

Depth 0.34 ft

Flow Area 1.5 ft2

Gutter Depression 1.2 in

Total Depression 1.2 in

4' .velocity 4.45 ftIs
t Equivalent Cross 5101 042420 ftIft

.Length Factor 0.39

Total Interception Lei 34.28 ft

Notes: Bypass to CB 721 Grate

Title: Super Red Tan
f:\az01107\tech\drainage\srt-baseline,fm2 Aztec.Engineering
02114/03 01:55:06 PM © Haestad Methods.loc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FIowMaster v6.1 [6141<] .

Page 10f 1



f.···Project Description

. IWorksheet

Type

Solve For

Input Data

CB 721 Slot Sou
Slot Inlet On Grc

Efficiency

CB 721 Slot South
Worksheet for Slot Inlet On Grade

Discharge 1.60 cfs

Slope 003984 ftIft

Gutter Width 2.50 ft
Gutter Cross Slope 060000 ftIft
Road Cross Slope 020000 ftIft

Mannings Coefficie 0.013 / '- +t
Slot Length 10.05 ft oE;4l---lSiS I () t "'" ().b =i-~Wre (~ 0
Local Depression 0.0 in

Local Depression \ 0.00 ft

Results

Efficiency 0.98

Intercepted Flow 1.56 cfs
Bypass Flow 0.04 cfs
Spread 8.28 ft
Depth 0.27 ft
Flow Area 0.8 ft2

Gutter Depression 1.2 in

Total Depression 1.2 int.··Velocity 1.97 ftIs
\ jEquivalent Cross SIOI 049280 ftIft

Length Factor 0.88
Total Interception LeI 11.48 ft

Notes: Bypass to CB 721 Grate

c.
Title: Super Red Tan
f:\az01107\tech\drainage\srt-baseline.fm2 Aztec Engineering
02114103 01 :54:44 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 [6141<]
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CB 721 Grate
Worksheet for Grate Inlet In Sag

(."Proj~ctDescription

! Worksheet

Type

Solve For

CB721 Grate

Grate Inlet In Sl

Spread

Discharge 2.S2 cfs <:-- A,OW &t""\ vf~~~ slots-
Gutter Width 2.50 ft
Gutter Cross Slope 0.060000 ftIft

Road Cross Slope 0.020000 Wft

Grate Width 2.50 ft

Grate Length 3.00 ft

Local Depression 0.0 in

Local Depression \ 0.00 ft

Grate Type ::> mm (P-1-7/S")

Clogging 50.0 0/0

Input Data

Results

Spread 10040 ft
Depth 0.31 ft
Gutter Depression 1.2 in

Total Depression 1.2 in

Open Grate Area 304 ft2
Active Grate Weir Le 5.50 ft

t.',otes: Flow is from CB 721 Slot North & South bypass.
\ -15.91

c.
Title: Super Red Tan
f:\az01107\tech\drainage\srt-baseline.fm2 Aztec engineering
02114/03 01:55:25 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 [614k]
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***************************************************• *****
*****

FHWA URBAN DRAINAGE DESIGN PROGRAMS
ROADWAY DRAINAGE DESIGN

*****
*****

DESIGNER: RFC

PROJECT: SRT

INLET NO.: CB 714

DRAINAGE AREA: 0.28Acres

DATE: 03-26-2003

PROJECT NO.: AZ01107

STATION: 46+50

DESIGN FREQUENCY: 10 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

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

• Composite 0.004 0.020 0.013 1.12 6.57

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------,,- -------- ---------

2.50 0.067 0.00 0.847 0.25 1.91

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

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

Slotted Drain 8.81 6.70 0.920 1. 03 0.09

P-1-7/8 1.50 1.68 0.990 0.08 0.01

Combination 0.991 1.11 0.01.;



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

FHWA URBAN DRAINAGE DESIGN PROGRAMS
ROADWAY DRAINAGE DESIGN

*****
*****

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

DESIGNER: RFC

PROJECT: SRT

INLET NO.: CB 715

DRAINAGE AREA: 0.40Acres

DATE: 03-26-2003

PROJECT NO.: AZ01107

STATION: 49+58

DESIGN FREQUENCY: 10 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

----------- --------- --------- ------- --------- --------·.1 Composite 0.004 0.020 0.013 1.61 8.02

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

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

2.50 0.067 0.00 0.760 0.28 2.02

•

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

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

Slotted Drain 10.69 6.70 0.820 1.33 0.27

P-1-7/8 1.50 1.68 0.950 0.25 0.02

combination 0.988 1.59 0.02
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Project Description

• Worksheet

Type

Solve For

Input Data

CB 705 (Double Grate) Modified 15.80
Worksheet for Ditch Inlet On Grade

CB 705 (Double Grate) Modifi,

Ditch Inlet On Grade

Efficiency

Mannings Coeffic 0.025

Slope 3.004000 ftIft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Bottom Width 3.00 ft

Grate Width 3.00 ft

Grate Length 8.00 ft

Grate Type =leticuline

Clogging SO.O %

Discharge 1.52 cfs

Options

Grate Flow Op' :Iude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Flow Area

•
.. Wetted Perimetel

Top Width

Velocity

Splash Over Vele

Frontal Flow Fac1

Side Flow Factor

Grate Flow Ratio

Active Grate Len!

Critical Depth

Critical Slope

Froude Number

Flow Type

Specific Energy

Velocity Head

Depth

0.97

1.48 efs

0.D4 cfs
1.3 ft2

7.08 ft

7.05 ft
1.20 ft/s

7.17 ftIs

1.00
0.94

0.60

4.00 ft

0.17 ft

0.018074 ft/ft

0.50

:>ubcritieal

0.28 ft

0.02 ft

0.25 ft

Notes: See Calc Shts and Fig 1. for conributing areas.
Bypass flow to CB 706.
Modified C-15.80, see Detail

•
Title: Super Red Tan
f:\...\f1owmastecph1-95%\srt-baseJine.fm2 Aztec Engineering
03126103 04:10:17 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 [614k]
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e.Project Description

Worksheet

Type

Solve For

Input Data

CB 706 (Double Grate) Modified 15.80
Worksheet for Ditch Inlet On Grade

CB 706 (Double Grate) Modifi,

Ditch Inlet On Grade

Efficiency

Mannings Coeffie 0.025

Slope 3.004000 Wft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Bottom Width 3.00 ft
Grate Width 3.00 ft
Grate Length 8.00 ft
Grate Type ~eticuline

Clogging 50.0 %

Discharge 2.04 cfs

Options

Grate Flow Op' :Iude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Flow Area

.a.,Wetted Perimetel
-TOP Width

Velocity

Splash Over Vele

Frontal Flow Facl

Side Flow Factor

Grate Flow Ratio

Active Grate Len!

Critical Depth

Critical Slope

Froude Number

Flow Type

Specific Energy

Velocity Head

Depth

0.97

1.97 cfs

0.07 cfs
1.6 ft2

7.73 ft

7.70 ft
1.30 Ws

7.17 ft/s

1.00

0.93

0.56

4.00 ft

0.20 ft

0.017255 Wft

0.51

3ubcritical

0.32 ft

0.03 ft

0.29 ft

Notes: See Calc Shts and Fig 1 for conributing areas.
Minimal Bypass
Modified C-15.80, see Detail

•
Title: Super Red Tan
f:\...\f1owmastecphl-95%\srt-baseline.fm2
03126103 06:50:41 PM © Haestad Methods, Inc.

Aztec Engineering
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 (614k)
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***************************************************

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

• *****
*****

FHWA URBAN DRAINAGE DESIGN PROGRAMS
ROADWAY DRAINAGE DESIGN

*****
*****

DESIGNER: RFC

PROJECT: SRT

INLET NO.: CB 701

DRAINAGE AREA: 0.55Acres

DATE: 03-26-2003

PROJECT NO.: AZOll07

STATION: 475+00

DESIGN FREQUENCY: 10 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

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

• Composite 0.004 0.020 0.013 2.11 9.22

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

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

2.50 0.067 0.00 0.694 0.30 2.09

INLET INTERCEPTION

•

Inlet Type LT or W L E
(ft) (ft)

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

Slotted Drain 12.40 6.70 0.750

P-1-7/8 1.50 1.68 0.870

Combination 0.972

Qi
(cfs)

1.58

0.45

2.05

Qb
(cfs)

0.52

0.06

0.06



***************************************************
***** FHWA URBAN DRAINAGE DESIGN PROGRAMS *****
***** ROADWAY DRAINAGE DESIGN *****
***************************************************

DESIGNER: RFC

PROJECT: SRT

INLET NO.: CB 702

DRAINAGE AREA: 0.36Acres

DATE: 03-26-2003

,
PROJECT NO.: AZOll07

STATION: 472+00

DESIGN FREQUENCY: 10 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

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

•• Composite 0.004 0.020 0.013 1.38 7.40

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

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

2.50 0.067 0.00 0.797 0.27 1.98

INLET INTERCEPTION

Inlet Type LT or W L E
(ft) (ft)

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

Slotted Drain 9.84 10.05 1. 000

P-1-7/8 1.50 1.68 0.000

Combination 1.000

•

Qi
(cfs)

1.37

0.00

1.38

Qb
(cfs)

0.00

0.00

0.00



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

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

• *****
*****

FHWA URBAN DRAINAGE DESIGN PROGRAMS
ROADWAY DRAINAGE DESIGN

*****
*****

DESIGNER: RFC

PROJECT: SRT

INLET NO.: CB 703

DRAINAGE AREA: 0.35Acres

DATE: 03-26-2003

PROJECT NO.: AZ01107

STATION: 468+00

DESIGN FREQUENCY: 10 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

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

.' Composite 0.010 0.020 0.013 1.40 5.69

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- -----~--- --------- -------- ---------

2.50 0.067 0.00 0.898 0.23 2.96

INLET INTERCEPTION

Inlet Type LT or W L E Qi Qb
(ft) (ft) (cfs) (cfs)

------------ -------- -------- --------- ---------.

Slotted Drain 12.43 0.750 1. 05 0.35

P-1-7/8 1.50 1.68 0.960 0.33 0.01

Combination 0.993 1.39 0.01

•



Project Description.! Worksheet
Type

Solve For

Input Data

CB 704 (Double Grate) Modified 15.80
Worksheet for Ditch Inlet On Grade

CB 704 (Double Grate) Modifi.

Ditch Inlet On Grade

Efficiency

Mannings Coeffie 0.025

Slope 3.006000 ftIft

Left Side Slope 8.00 H: V

Right Side Slope 16.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 8.00 ft

Grate Type ~eticuline

Clogging 50.0 %

Discharge 1.51 cfs

Options

Grate Flow Op' :Iude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Flow Area
_ .wetted Perimetel

JTopWidth

Velocity

Splash Over Vele

Frontal Flow Facl

Side Flow Factor

Grate Flow Ratio

Active Grate Len!

Critical Depth

Critical Slope

Fraude Number

Flow Type

Specific Energy

Velocity Head

Depth

0.94

1.42 cfs

0.09 cfs
1.2 ft2

7.75 ft

7.73 ft

1.30 ftIs

7.17 ftIs

1.00

0.89

0.41

4.00 ft

0.18 ft

o.Q18523 ftIft

0.59

3ubcritical

0.27 ft

0.03 ft

0.24 ft

Notes: See Calc Shts and Fig 1 for conributing areas.
Bypass flow to the north.
Modified C-15.80, see Detail

•
Title: Super Red Tan
f:\...\flowmastecphl-95%\srt-baseline.fm2 Aztec Engineering
03126103 06:24:02 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 [614k)

Page 1 of 1



•

.Project Description

; Worksheet

Type

Solve For

Input Data

CB707

Ditch Inlet On Gn

Efficiency

CB707
Worksheet for Ditch Inlet On Grade

Mannings Coeffie 0.025

Slope 3.001900 ft/ft

Left Side Slope 20.00 H: V

Right Side Slope 3.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Grate Type 'leticuline

Clogging 50.0 %

Discharge 2.10 cfs

Options

Grate Flow Op' :Iude' None

Results

Efficiency

Intercepted Flow

Bypass Flow

Flow Area

•
'Wetted Perimetel
"Top Width

Velocity

Splash Over Vele

Frontal Flow Facl

Side Flow Factor

Grate Flow Ratio

Active Grate Len!

Critical Depth

Critical Slope

Froude Number

Flow Type

Specific Energy

Velocity Head

Depth

0.75

1.57 cfs

0.53 cfs
2.3 ft2

10.44 ft

10.38 ft

0.93 ft/s

3.33 ft/s

1.00

0.63

0.32

1.50 ft

0.22 ft

0.017656 ft/ft

0.35

3ubcritical

0.38 ft

0.01 ft

0.36 ft

Notes: See Calc Shts and Fig 1 for conributing areas.
Bypass flow to CB 708

•
Title: Super Red Tan
f:\...\fIowmaster....Ph1-95%\srl-baseline.fm2
03127/03 07:22:42 AM © Haestad Methods, Inc.

Aztec Engineering
37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 [614k]

Page 1 of 1



CB 708 (Double Grate) Modified 15.80
Worksheet for Ditch Inlet On Grade

Project Description

Worksheet

Type

Solve For

Input Data

CS 708 (Double Grate) Modifi,

Ditch Inlet On Grade

Efficiency

Mannings Coeffie 0.025

Slope :>.001900 ttlft

Left Side Slope 20.00 H: V

Right Side Slope 3.00 H: V

Bottom Width 3.00 ft

Grate Width 3.00 ft
Grate Length 8.00 ft

Grate Type =teticuline

Clogging 50.0 %

Discharge 1.62 cfs

Options

Grate Flow Op :Iude None

Results

Efficiency
Intercepted Flow

Bypass Flow

Flow Area

•
.Wetted Perimetel

" Top Width
Velocity

Splash Over Vele

Frontal Flow Fact

Side Flow Factor

Grate Flow Ratio

Active Grate Len!

Critical· Depth

Critical Slope

Froude Number

Flow Type

Specific Energy

Velocity Head

Depth

0.97

1.58 cfs

0.04 cfs
1.9 ft2

9.83 ft
9.78 ft
0.86 ttls

7.17 ttls

1.00

0.95

0.47

4.00 ft
0.17 ft

0.018563 ttlft

0.35

3ubcritical

0.31 ft
0.Q1 ft

0.29 ft

Notes: See Calc Shts and Fig 1 for conributing areas.
Double grate is modified C-15.80, see Detail

•
Title: Super Red Tan
f:\..,\f1owmaster-ph1-95%\srt-baseline.fm2
03127/03 07:15:50 AM © Haestad Methods, Inc.

Aztec Engineering
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMasterv6.1 (614k]

Page 1 of 1



CB716
Worksheet for Ditch Inlet On Grade

CB 716

Ditch Inlet On Gn

Efficiency

Project Description

.' Worksheet
Type

Solve For

Input Data

Mannings Coeffie 0.025

Slope ::>.002000 ftIft

Left Side Slope 20.00 H: V

Right Side Slope 3.00 H: V

Bottom Width 2.00 ft

Grate Width 2.00 ft

Grate Length 3.00 ft

Grate Type ~eticuline

Clogging 50.0 %

Discharge 1.54 cfs

Options

Grate Flow Op' :Iude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Flow Area

•

.. Wetted Perimetel

I Top Width

Velocity

Splash Over Vele

Frontal Flow Fact

Side Flow Factor

Grate Flow Ratio

Active Grate Len!

Critical Depth

Critical Slope

Froude Number

Flow Type

Specific Energy

Velocity Head

Depth

0.78

1.19 cfs

0.35 cfs

1.8 ft2
9.27 ft

9.21 ft

0.88 ftls

3.33 ftIs

1.00

0.65

0.36

1.50 ft

0.19 ft
0.018449 ft/ft

0.35

Subcritical

0.33 ft

0.01 ft

0.31 ft

Notes: See Calc Shts and Fig 1 for conributing areas.
Bypass flow to CB 720.

•
Title: Super Red Tan
f:\...\flowmastecph1-950/0\srt-baseline.fm2
03127/03 06:33:48 AM © Haestad Methods, Inc.

Aztec Engineering
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 [614k]

Page 1 of 1



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

***************************************************.: *****
*****

FHWA URBAN DRAINAGE DESIGN PROGRAMS
ROADWAY DRAINAGE DESIGN

*****
*****

DESIGNER: RFC

PROJECT: SRT

INLET NO.: CB 717

DRAINAGE AREA: 1.21Acres

DATE: 03-26-2003

PROJECT NO.: AZ01107

STATION: 75+00

DESIGN FREQUENCY: 10 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

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

• Composite 0.020 0.020 0.013 4.85 9.35

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

--------- --------- --------- --------- -------- ----.------

2.50 0.067 0.00 0.688 0.30 4.73

INLET INTERCEPTION

Inlet Type LT or W L E Qi
(ft) (ft) (cfs)

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

Slotted Drain 28.62 10.05 0.540 2.62

P-1-7/8 1.50 1.68 0.6.50 1.46

Combination 0.843 4.09

•

Qb
(cfs)

2.23

0.76

0.76



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

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

e *****
*****

FHWA URBAN DRAINAGE DESIGN PROGRAMS
ROADWAY DRAINAGE DESIGN

*****
*****

DESIGNER: RFC DATE: 03-27-2003

PROJECT: SRT PROJECT NO.: AZ01107

INLET NO.: CB 718 STATION: 80+10

DRAINAGE AREA: 0.41Acres DESIGN FREQUENCY: 10 Years-

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

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

e,t Composite 0.020 0.020 0.013 2.40 6.42

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

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

2.50 0.067 0.00 0.856 0.25 4.28

INLET INTERCEPTION IS"' S(O+ ACf,;AU1 rrovrJe1
Qi Qb

(cfs) -(cfs)
.Inlet Type

Slotted Drain

LT or W
(ft)

19.57

L
(ft)

E

0.520 1.27 1.13

0.140.98

2.26

0.870

0.942

1.681.50P-1-7/8

Combination ~~'1fI(SSI
'-f1..ll.«.frJy-e

-------------------------t~ less I•



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

FHWA URBAN DRAINAGE DESIGN PROGRAMS
ROADWAY DRAINAGE DESIGN

*****
*****

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

DESIGNER: RFC DATE: 03-27-2003

PROJECT: SRT PROJECT NO.: AZ01107

INLET NO.: CB 719 STATION: 475+25

DRAINAGE AREA: 0.29Acres DESIGN FREQUENCY: 10 Years

ROADWAY & DISCHARGE DATA

Cross-Slope S 'Sx n Q T
(ft/ft) (ft/ft) (cfs) (ft)

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

• Composite 0.020 0.020 0.013 1.30 4.21

GUTTER FLOW

W Sw a Eo d V
(ft) (ft/ft) (in) (ft) (fps)

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

2.50 0.067 0.00 0.970 0.20 4.'00

Qi Qb
(cfs) (cfs)

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

0.670 0.87 0.42

0.970 0.41 0.00

1.000 1.30 0.00

1.68

L
(ft)

INLET INTERCEPTION lS '~I~Ac.MU'1 f~·"'h!.J..

1.50

14.38

LT or W
(ft)

P-1-7/8

Inlet Type

Slotted Drain

Combination

•



Project Description

- • Worksheet

Type

Solve For

Input Data

CB 720 (Double Grate) Modified 15.80
Worksheet for Ditch Inlet On Grade

CB 720 (Double Grate) Modifi.

Ditch Inlet On Grade

Efficiency

Mannings Coeffie 0.025

Slope :1.002000 tVft

Left Side Slope 20.00 H: V

Right Side Slope 3.00 H: V

Bottom Width 3.00 ft

Grate Width 3.00 ft

Grate Length 8.00 ft

Grate Type ~eticuline

Clogging 50.0 %

Discharge 0.94 cfs

Options

Grate Flow Op' :Iude None

Results

Efficiency

Intercepted Flow

Bypass Flow

Flow Area

•

Wetted Perimetel

/ Top Width

Velocity

Splash Over Vele

Frontal Flow Fact

Side Flow Factor

Grate Flow Ratio

Active Grate Len!

Critical Depth

Critical Slope

Froude Number

Flow Type

Specific Energy

Velocity Head

Depth

0.96

0.92 cfs

0.02 cfs

1.2 ft2

8.17 ft

8.13 ft

0.76 tVs

7.17 tVs

1.00

0.96

0.54

4.00 ft

0.12 ft
0.020197 tVft

0.34

Subcritical

0.23 ft

0.01 ft

0.22 ft

Notes: See Calc Shts and Fig 1 for conributing areas.
Bypass flow to End Project.

•
Title: Super Red Tan
f:\...\flowmaster....J)h1-95%\srt-baseline.fm2
03127/03 06:36:51 AM © Haestad Methods, Inc.

Aztec Engineering
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMaster v6.1 [614k]

Page 1 of 1
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('..' Project Description

• j Worksheet

Flow Element

Method

Solve For

Input Data

Median North of CB 704 (to end of PHI)
Worksheet for Triangular Channel

Median North of CB 704 (to enc

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.250

Slope 005733 ftIft
Left Side Slope 8.00 H: V

Right Side Slope 16.00 H: V

Discharge 2.62 cfs

Results

Depth 0.91 ft

Flow Area 9.9 ft2

Wetted Perimf 21.87 ft

Top Width 21.78 ft

Critical Depth 0.31 ft

Critical Slope 1.700338 ftIft
Velocity 0.27 fVs

Velocity Head 1.0ge-3 ft

Specific Ener~ 0.91 ft

Froude Num~ 0.07
. Flow Type 3ubcritical( .••

c.
Tille: Super Red Tan
f:\..•\fIowmastecphl-95%\$rt-baseline.fm2 Aztec engineering
03113/03 09:08:08 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FIowMaster v6.1 [6141<]
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,; Project Description

'.} Worksheet
Type

Solve For

Input Data

WBL202 at north end

Gutter Section

Spread

WBL202 at north end of PHI
Worksheet for Gutter Section

Slope 004089 ftIft
Discharge 2.57 cfs

Gutter Width 2.50 ft

Gutter Cross Sial 054000 .ftIft
Road Cross Slop 020000 ftlft

Mannings Coeffic 0.013

Results

Spread 10.43 ft
Flow Area 1.2 ft2

Depth 0.29 ft

Gutter Depre~ 1.0 in

Velocity 2.15 fVs

(.
TItle: Super Red Tan
t.\.••\fIowmastecph1-95%\srt-baseline.fm2 Aztec engineering
00113/03 09:32:06 AM . © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FIowMaster v6.1 [6141<J

Page 1 of 1



( . Project Description

'.)Worksheet
Type
Solve For

Input Data

EBl202 at north end (
Gutter Section
Spread

EBL202 at north end of PHI
Worksheet for Gutter section

Slope 005733 ftIft
Discharge 2.77 cfs
Gutter Width 2.50 ft

Gutter Cross SIOI 054000 ftIft
Road Cross Slop ooסס02 ftIft
Mannings Coeffic 0.013

Results

Spread 10.01 ft
Flow Area 1.1 ft2

Depth 0.29 ft

Gutter Depr~ 1.0 in
Velocity 2.50 ftIs

£.:..
~

J

(\.
Title: Super Red Tan
f:L\flowmastecph1-95%\srt-baseline.fm2 Aztec engineering
03113103 09:49:06 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666

Project Engineer: Aztec
FlowMasterv6.1 [6141<)
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•
US 60/SR 202L System Traffic Interchange - Phase I

Final Drainage Report

•

•

APPENDIXF

STORM SEWER HYDRAULICS (STORMCAD)



•
Scenario: LOOP 202lUS 60 PHASE 1 STORM DRAIN SYSTEM

•

•

···········208··········_-
0(

MH208

e
215-

0(

Tille: 202UUS60 TI Phase 1
1:\••.\kth\us60sd#3_84_010303_kthlatest1.stm
04/02103 05:10:42 PM

Parsons Brinckerhoff
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Parsons Brinckerhoff
StonnCAD v5.0 [5.0010]
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•
Scenario: LOOP 202/US 60 PHASE 1 STORM DRAIN SYSTEM

o

<~.:;::
.,.,","

.-'.;>
-,.:;::::."

CE

Project Engineer: Parsons Brinckerhoff
StormCAD v5.0 [5.0010]

Page 1 of 1

CB261

CB259

CB258

...........~ ...
(Jl
('J:Ja

CB256

Parsons Brinckerhoff
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

CB253

Title: 202UUS60 TI Phase 1
1:\••.\kth\us60sd#3_84_01 0303_kthlatest1.stm
04/02/03 05:11:18 PM

•



Project Engineer: Parsons Brinckerhoff
StormCAD v5.0 [5.0010)

Page 1 of 1

o
CO
(j)

MH271

Parsons Brinckerhoff
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Scenario: LOOP 202/US 60 PHASE 1 STORM DRAIN SYSTEM

© Haestad Methods. Inc.

CB252
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CB261
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CB262 0)
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MH3-5
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•



·-
Scenario: LOOP 202/US 60 PHASE 1 STORM DRAIN SYSTEM

3-12

o
CJ)
CJ)

MH3-1.1

CB313

MH312

3-11A

CB311
r
~ J-14

CB310

o
co
CJ)

•
Title: 202UUS60 TI Phase 1
1:\•.•\kth\us60sd#3_84_01 0303_kthlatest1.stm
04/02103 05:11:44 PM

Parsons Brinckerhoff
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

'~''': ,',:':'

Project Engineer: Parsons Brinckerhoff
StormCAD v5.0 [5.0010]
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•
Scenario: LOOP 202/US 60 PHASE 1 STORM DRAIN SYSTEM

o
N

l.D
N

• 246D J-25
o

246C~ J-27
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09
215

•

MH215

MH245

CB225

C\I
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226

Title: 202UUS60 TI Phase 1
1:\•••\kth\us60sd#3_84_010303_kthlatest1.stm
04/02/03 05:10:55 PM

Parsons Brinckerhoff
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Parsons Brinckerhoff
StormCAD v5.0 [5.0010)
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Scenario: LOOP 202/US 60 PHASE 1 STORM DRAIN SYSTEM

•
lD
N
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CB251
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•
Title: 202UUS60 TI Phase 1
1:\•.•\kth\us60sd#3_84_010303_kthlatest1.stm
04/02103 05:11:08 PM

Parsons Brinckerhoff
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Parsons Brinckerhoff
StormCAD v5.0 [5.0010)
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•
Scenario: LOOP 202/US 60 PHASE 1 STORM DRAIN SYSTEM
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Title: 202UUS60 TI Phase 1
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04/02/03 05:11:52 PM

Parsons Brinckerhoff
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Parsons Brinckerhoff
StormCAD v5.0 [5.0010)
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•
Scenario: LOOP 202lUS 60 PHASE 1 STORM DRAIN SYSTEM

MH3-17..CB330'::" ..

330
MH331

CB322
CB319

a
o
o

•............................................., , : ,M..:.:H,.,,3
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Title: 202UUS60 TI Phase 1
1:\••.\kth\us60sd#3_84_01 0303_kthlatest1.stm
04/02103 05:12:26 PM Parsons Brinckerhoff

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Parsons Brinckemoff
StormCAD v5.0 [5.0010)
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Label lJpstrearrpownstrean Upstream Calculated System Total Length Constructe! Section Mannings Full Upstream pownstrean Upstream Hydraulil Downstream Upstream t>ownstrea~ Hydraulic Average System
Node Node System CA Intensit) System (ft) Slope Size n Capacity Invert Invert Ground Grade Ground Cover Cover Grade Velocity k='owTime

(acres) (in/hr) Flow (flIft) (cfs) Elevation Elevation Elevation Line In Elevation (ft) (ft) Line Out (Ns) (min)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)

245 MH245 0-1 49.66 2.90 266.09 122.00 0.003525 84 inch 0.012 410.85 1,411.29 1,410.86 1,420.50 1,415.54 1,420.00 2.21 2.14 1,414.94 11.01 31.41

2460 J-25 MH245 49.66 2.90 266.42 103.00 0.003107 84 inch 0.012 385.73 1,411.61 1,411.29 1,419.84 1,416.09 1,420.50 1.23 2.21 1,416.03 9.81 31.24

246C J-27 J-25 48.64 2.93 264.67 422.00 0.003009 84 inch 0.012 379.64 1,412.88 1,411.61 1,421.27 1,417.15 1,419.84 1.39 1.23 1,416.14 10.28 30.55

246B J-30 J-27 47.49 2.95 262.24 344.00 0.003023 84 inch 0.012 380.51 1,413.92 1,412.88 1,422.08 1,418.16 1,421.27 1.16 1.39 1,417.20 10.51 30.01

246A MH246 J-30 46.33 2.98 260.20 204.00 0.003039 84 inch 0.012 381:51 1,414.54 1,413.92 1,424.50 1,418.74 1,422.08 2.96 1.16 1,418.20 10.51 29.69

247B J-32 MH246 45.11 2.99 257.18 95.00 0.003263 84 inch 0.012 395.32 1,414.85 1,414.54 1,422.78 1,419.02 1,424.50 0.93 2.96 1,418.79 10.46 29.53

247A MH247 J-32 43.90 3.04 255.38 276.00 0.003297 84 inch 0.012 397.37 1,415.76 1,414.85 1,425.40 1,419.91 1,422.78 2.64 0.93 1,419.07 10.42 29.09

248 MH248 MH247 39.37 3.09 242.70 332.00 0.002861 84 inch 0.012 370.18 1,416.71 1,415.76 1,426.71 1,420.78 1,425.40 3.00 2.64 1,419.98 9.98 28.54

249 MH249 MH248 38.93 3.10 241.71 60.00 0.003333 72 inch 0.012 264.87 1,416.91 1,416.71 1,425.00 1,421.66 1,426.71 2.09 4.00 1,421.54 9.73 28.44

3-4A MH3-4 MH249 38.16 3.10 239.57 36.00 0.003611 72 inch 0.012 275.69 1,417.04 1,416.91 1,425.05 1,422.56 1,425.00 2.01 2.09 1,422.49 8.54 28.37

3-60 J-26 MH3-4 38.16 3.18 242.33 386.00 0.001528 72 inch 0.012 179.36 1,417.63 1,417.04 1,426.00 1,423.57 1,425.05 2,37 2.01 1,422.60 8.48 27.61

3-6C MH3-5 J-26 36.01 3.18 232.14 28.00 0.013571 72 inch 0.012 534.46 1,418.01 1,417.63 1,426.30 1,423.64 1,426.00 2.29 2.37 1,423.63 8.09 27.55

3-6B J-23 MH3-5 36.01 3.21 233.23 155.00 0.002065 72 inch 0.012 208.45 1,418.33 1,418.01 1,426.81 1,424.04 1,426.30 2.48 2.29 1,423.71 8.17 27.23

3-6A MH3-6 J-23 33.67 3.24 226.60 141.00 0.002766 72 inch 0.012 241.28 1,418.72 1,418.33 1,427.30 1,424.33 1,426.81 Z58 2.48 1,424.08 7.97 26.94

3-7 MH3-7 MH3-6 32.24 3.31 224.26 365.00 0.002548 72 inch 0.012 231.58 1,419.65 1,418.72 1,428.00 1,425.03 1,427.30 2.35 2.58 1,424.38 8.04 26.18

3-8B J-19 MH3-7 31.82 3.49 224.35 293.00 0.003242 72 inch 0.012 261.23 1,420.60 1,419.65 1,428.98 1,425.56 1,428.00 2.38 2.35 1,425.09 8.64 24.34

3-8A MH3-8 J-19 31.30 3.49 222.77 45.00 0.002889 72 inch 0.012 246.58 1,420.73 1,420.60 1,428.80 1,425.71 1,428.98 2.07 2.38 1,425.62 8.83 24.25

3-9B J-17 MH3-8 27.98 3.54 207.52 262.00 0.001679 72 inch 0.012 188.01 1,421.17 1,420.73 1,429.95 1,426.30 1,428.80 2.78 2.07 1,425.76 8.12 23.72

3-9A MH3-9 J-17 27.18 3.55 201.32 46.00 0.001739 72 inch 0.012 191.32 1,421.25 1,421.17 1,429.72 1,426.46 1,429.95 2.47 2.78 1,426.37 7.72 23.62

3-10 MH3-10 MH3-9 26.40 3.61 197.46 378.00 0.004630 60 inch 0.012 191.97 1,424.00 1,422.25 1,431.82 1,428.24 1,429.72 2.82 2.47 1,426.53 11.08 23.05

3-11E J-14 MH3-10 25.37 3.63 194.20 129.00 0.003488 60 inch 0.012 166.63 1,424.45 1,424.00 1,433.26 1,429.02 1,431.82 3.81 2.82 1,428.35 10.52 22.84

3-111 MH3-11 J-14 23.07 3.66 186.55 201.00 0.003433 60 inch 0.012 165.30 1,425.14 1,424.45 1,434.48 1,429.91 1,433.26 4.34 3.81 1,429.11 9.72 22.50

3-12 MH3-12 MH3-11 15.62 3.72 160.06 432.00 0.007106 54 inch 0.012 179.58 1,428.71 1,425.64 1,438.54 1,432.41 1,434.48 5.33 4.34 1,429.99 10.80 21.83

3-13( J-11 MH3-12 15.62 3.75 160.44 172.00 0.007500 54 inch 0.012 184.49 1,430.00 1,428.71 1,440.52 1,433.70 1,438.54 6.02 5.33 1,432.53 11.30 21.58

3-13E J-10 J-11 13.45 3.78 149.72 241.00 0.005768 54 inch 0.012 161.78 1,431.39 1,430.00 1,442.06 1,434.98 1,440.52 6.17 6.02 1,433.82 10.70 21.20

3-131 MH3-13 J-10 12.80 3.81 147.63 201.00 0.011294 54 inch 0.012 226.38 1,433.66 1,431.39 1,442.61 1,437.23 1,442.06 4.45 6.17 1,435.10 10.72 20.89

3310 J-8 MH3-13 12.80 3.87 139.57 352.00 0.003523 54 inch 0.012 126.44 1,434.90 1,433.66 1,444.29 1,438.96 1,442.61 4.89 4.45 1,437.32 9.66 20.28

323 CB323 J-8 8.61 3.89 38.49 185.00 0.011730 24 inch 0.012 26.54 1,437.07 1,434.90 1,443.82 1,443.74 1,444.29 4.75 7.39 1,439.17 12.25 20.03

322 CB322 CB323 7.80 3.90 35.34 22.00 0.008182 24 inch 0.012 22.17 1,437.25 1,437.07 1,443.75 1,444.28 1,443.82 4.50 4.75 1,443.82 11.25 20.00

269 CB269 MH3-7 0.42 3.91 1.66 194.00 0.018144 24 ineli 0.012 33.01 1,423.17 1,419.65 1,427.22 1,425.04 1,428.00 2.05 6.35 1,425.04 0.51 1.9.81

207 MH207 0-2 5.84 4.05 23.87 29.00 0.015172 36 inch 0.012 89.00 1,404.30 1,403.86 1,411.80 1,405.87 1,406.86 4.50 0.00 1,405.08 7.60 18.33

208 MH208 MH207 4.20 4.18 17.68 382.00 0.008403 36 inch 0.012 66.23 1,407.51 1,404.30 1,415.24 1,408.86 1,411.80 4.73 4.50 1,406.06 4.93 17.04

210 MH210 MH208 4.20 4.28 18.12 382.00 0.006518 36 inch 0.012 58.33 1,410.00 1,407.51 1,417.50 1,411.36 1,415.24 4.50 4.73 1,408.88 5.78 15.94

252 CB252 MH3-6 1.43 4.41 6.36 79.00 0.042785 24 inch 0.012 50.69 1,422.10 1,418.72 1,426.50 1,424.40 1,427.30 2.40 6.58 1,424.35 1.99 14.72

89 MH215 MH210 3.26 4.45 14.63 438.00 0.006849 36 inch 0.012 59.80 1,413.00 1,410.00 1,418.47 1,414.22 1,417.50 2.47 4.50 1,411.39 4.98 14.48

266 CB266 CB252 0.92 4.58 4.25 85.00 0.003412 24 inch 0.012 14.31 1,422.39 1,422.10 1,426.72 1,424.43 1,426.50 2.33 2.40 1,424.41 1.32 13.65

250 CB250 MH247 4.53 4.65 22.13 18.00 0.001667 24 inch 0.012 10.00 1,418.03 1,418.00 1,423.24 1,420.90 1,425.40 3.21 5.40 1,420.76 7.04 13.21

218 MH218 MH215 1.79 4.70 8.49 355.00 0.002789 36 inch 0.012 38.16 1,413.99 1,413.00 1,419.60 1,414.95 1,418.47 2.61 2.47 1,414.26 3.68 12.87

331C J-7 J-8 4.19 4.74 104.96 151.00 0.004636 54 inch 0.012 145.04 1,435.60 1,434.90 1,444.82 1,439.27 1,444.29 4.72 4.89 1,439.10 7.18 12.63

254 CB254 CB250 3.27 4.75 16.55 199.00 0.001960 24 inch 0.012 10.85 1,418.42 1,418.03 1,423.37 1,422.01 1,423.24 2.95 3.21 1,421.11 5.27 12.58

331B MH3-14 J-7 3.43 4.79 96.39 147.00 0.006667 54 inch 0.012 173.93 1,436.58 1,435.60 1,445.44 1,439.46 1,444.82 4.36 4.72 1,439.36 7.87 12.32

315 CB315 MH3-11 7.45 4.82 36.22 53.00 0.007547 24 inct 0.012 21.29 1,427.06 1,426.66 1,434.81 1,432.32 1,434.48 5.75 5.82 1,431.16 11.53 12.09

314 MH317 CB315 5.97 4.83 29.08 33.00 0.029697 24 inch 0.012 42.23 1,428.04 1,427.06 1,431.50 1,433.34 1,434.81 1.46 5.75 1,432.88 9.26 12.03

265 CB265 CB266 0.69 4.83 3.36 110.00 0.004091 24 inch 0.012 15.67 1,422.84 1,422.39 1,427.00 1,424.47 1,426.72 2.16 2.33 1,424.46 1.13 12.03

223A J-40 MH218 1.79 4.85 8.74 240.00 0.002750 36 inch 0.012 37.89 1,414.65 1,413.99 1,417.65 1,415.63 1,419.60 0.00 2.61 1,414.96 4.38 11.95

223 MH223 J-40 1.79 4.88 8.80 51.00 0.002941 36 inch 0.012 39.18 1,414.80 1,414.65 1,419.81 1,415.77 1,417.65 2.01 0.00 1,415.64 4.39 11.76

253 CB253 CB254 2.44 4.89 12.93 230.00 0.002957 24 inch 0.012 13.33 1,419.10 1,418.42 1,423.24 1,423.16 1,423.37 2.14 2.95 1,422.52 4.12 11.65

331A MH331 MH3-14 3.43 4.90 96.79 350.00 0.001771 54 inch 0.012 89.66 1,437.20 1,436.58 1,446.45 1,440.82 1,445.44 4.75 4.36 1,439.55 7.88 11.58

224 MH224 MH223 1.79 4.94 8.91 104.00 0.009808 36 inch 0.012 71.55 1,415.82 1,414.80 1,421.27 1,416.76 1,419.81 2.45 2.01 1,415.84 4.40 11.37

3-15 MH3-15 MH331 0.33 4.94 71.98 72.00 0.003333 54 inch 0.012 122.99 1,437.44 1,437.20 1,447.19 1,440.95 1,446.45 5.25 4.75 1,440.91 5.27 11.35

324 MH318 MH317 2.83 4.95 14.13 210.00 0.008095 24 inch 0.012 22.05 1,429.74 1,428.04 1,433.43 1,432.20 1,431.50 1.69 1.46 1,431.50 4.50 11.26
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•
Scenario: lOOP 202/US 60 PHASE 1 STORM DRAIN SYSTEM

Pipe Report

Label ~pstreanpownstrean Upstream Calculated System Total Length ponstructel Section Mannings Full Upstream pownstrean Upstream Hydraulic Downstream Upstream bownstrean Hydnaulic Avenage System
Node Node System CA Intensil) System (ft) Slope Size n Capacity Invert Invert Ground Grade Ground Cover Cover Grade Velocity low Time

(acres) (inlhr) Flow (ft/ft) (cfs) Elevation Elevation Elevation Line In Elevation (ft) (ft) Line Out (ft/s) (min)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)

260 CB260 J-26 2.15 5.02 14.38 15.00 0.019333 24 inct 0.012 34.07 1,420.55 1,420.26 1,425.71 1,424.40 1,426.00 3.16 3.74 1,424.35 4.58 10.83

308 CB308 MH3-9 0.78 5.03 6.46 48.00 0.002083 24 inct 0.012 11.19 1,422.86 1,422.76 1,430.00 1,427.19 1,429.72 5.14 4.96 1,427.15 2.06 10.75

263 CB263 J-23 2.34 5.04 11.89 14.00 0.051429 24 inch 0.012 55.57 1,422.20 1,421.48 1,426.45 1,424.82 1,426.81 2.25 3.33 1,424.79 3.78 10.71

320 CB320 MH3-8 3.32 5.05 21.89 84.00 0.001429 24 inch 0.012 9.26 1,422.86 1,422.74 1,425.86 1,427.28 1,428.80 1.00 4.06 1,426.61 6.97 10.66

324B CB324 MH318 2.83 5.06 14.43 220.00 0.007364 24 inch 0.012 21.03 1,431.36 1,429.74 1,435.36 1,432.73 1,433.43 2.00 1.69 1,432.24 5.45 10.58

3-16 MH3-16 MH3-15 0.33 5.07 72.03 396.00 0.004621 48 inch 0.012 105.78 1,439.77 1,437.94 1,449.37 1,442.34 1,447.19 5.60 5.25 1,440.98 7.74 10.50

314B CB314 MH317 3.14 5.08 16.09 33.00 0.030909 24 inch 0.012 43.08 1,429.06 1,428.04 1,434.81 1,431.64 1,431.50 3.75 1.46 1,431.50 5.12 10.42

255 CB255 CB253 0.86 5.11 4.43 119.00 0.002773 24 inch 0.012 12.91 1,419.43 1,419.10 1,424.31 1,423.28 1,423.24 2.88 2.14 1,423.24 1.41 10.24

302 CB302 CB320 1.40 5.12 12.22 103.00 0.007961 24 inch 0.012 21.87 1,423.68 1,422.86 1,428.63 1,426.12 1,425.86 2.95 1.00 1,425.86 3.89 10.22

3-17E J-2 MH3-16 0.33 5.12 72.04 154.00 0.003312 48 inch 0.012 89.55 1,440.28 1,439.77 1,450.00 1,443.00 1,449.37 5.72 5.60 1,442.54 7.84 10.17

262 CB262 CB263 1.25 5.12 6.46 66.00 0.009545 24 inch 0.012 23.94 1,422.83 1,422.20 1,426.96 1,424.90 1,426.45 2.13 2.25 1,424.86 2.05 10.17

304 MH304 CB302 0.49 5.12 7.53 7.00 0.006000 24 inch 0.012 18.98 1,423.72 1,423.68 1,428.52 1,426.15 1,428.63 2.80 2.95 1,426.15 2.40 10.17

259 CB259 CB260 1.53 5.13 11.41 156.00 0.004936 24 inch 0.012 17.22 1,421.32 1,420.55 1,426.23 1,424.93 1,425.71 2.91 3.16 1,424.59 3.63 10.12

226 MH226 MH224 1.10 5.14 5.70 264.00 0.002879 36 inch 0.012 38.77 1,416.58 1,415.82 1,421 :70 1,417.36 1,421.27 2.12 2.45 1,416.83 3.32 10.04

227 CB227 MH226 1.10 5.15 5.71 11.00 0.056364 24 inch 0.012 58.18 1,417.20 1,416.58 1,42L60 1,418.04 1,421.70 2.40 3.12 1,417.43 4.50 10.00

225 CB225 MH224 0.69 5.15 3.58 11.00 0.079091 24 inch 0.012 68.92 1,416.69 1,415.82 1,421.11 1,417.35 1,421.27 2.42 3.45 1,416.82 3.11 10.00

209 CB209 MH210 0.94 5.15 4.88 13.00 0.300000 24 inch 0.012 134.23 1,413.90 1,410.00 1,417.83 1,414.68 1,417.50 1.93 5.50 1,411.41 3.19 10.00

311 CB311 J-14 2.30 5.15 11.94 19.00 0.134211 24 inch 0.012 89.78 1,428.75 1,426.20 1,432.50 1,430.38 1,433.26 1.75 5.06 1,430.40 4.08 10.00

206 CB206 MH207 1.64 5.15 8.51 17.00 0.170000 24 inch 0.012 101.04 1,407.19 1,404.30 1,412.77 1,408.23 1,411.80 3.58 5.50 1,406.00 4.07 10.00

307 CB307 CB308 0.39 5.15 4.52 65.00 0.007692 24 inch 0.012 21.49 1,423.36 1,422.86 1,429.91 1,427.22 1,430.00 4.55 5.14 1,427.20 1.44 10.00

310 CB310 MH3-10 L03 5.15 5.35 186.00 0.015161 24 inch 0.012 30.17 1,426.82 1,424.00 1,431.57 1,428.33 1,431.82 2.75 5.82 1,428.26 1.90 10.00

216 CB216 MH215 1.47 5.15 7.63 12.00 0.162500 24 inch 0.012 98.79 1,414.95 1,413.00 1,418.88 1,415.93 1,418.47 1.93 3.47 1,414.29 4.26 10.00

264 CB264 CB265 0.36 5.15 1.87 99.00 0.004444 24 inch 0.012 16;34 1,423.28 1,422.84 1,427.03 1,424.48 1,427.00 1.75 2.16 1,424.48 0.81 10.00

·256 CB256 CB255 0.58 5.15 3.01 14.00 0.002143 24 inch 0.012 11.34 1,419.46 1,419.43 1,424:87 1,423.31 1,424.31 3.41 2.88 1,423.31 0.96 10.00

268 CB268 CB269 0.16 5.15 0.83 190.00 0.002895 24 inch 0.012 13.19 1,423.72 1,423.17 1,427.47 1,425.05 1,427.22 1.75 2.05 1,425.05 0.32 10.00

305 CB305 J-17 0.80 5.15 7.75 18.00 0.141111 24 inch 0.012 92.06 1,425.54 1,423.00 1,429.29 1,427.02 1,429.95 1.75 4.95 1,427.05 2.79 10.00

300 CB300 J-19 0.52 5.15 2.70 11.00 0.154545 24 inch 0.012 96.34 1,424.68 1,422.98 1,428.43 1,426.47 1,428.98 1.75 4.00 1,426.47 0.88 10.00

313 CB313 CB314 1.64 5.15 8.51 68.00 0.008235 24 inch 0.012 22.24 1,429.62 1,429.06 1,434.37 1,431.78 1,434.81 2.75 3.75 1,431.70 2.71 10.00

317 CB317 CB324 0.93 5.15 4.83 104.00 0.027981 24 inch 0.012 40.99 1,434.27 1,431.36 1,438.52 1,435.04 1,435.36 2.25 2.00 1,433.14 2.97 10.00

509 CB509 MH248 0.44 5.15 2.28 139.00 0.304317 24 inch 0.012 135.19 1,464.00 1,421.70 1.469.71 1,464.53 1,426.71 3.71 3.01 1,421.88 9.83 10.00

500 CB500 CB253 1.17 5.15 6.07 13.00 -0.084615 24 inch 0.012 -71.29 1,418.00 1,419.10 1,423.82 1,423.25 1,423.24 3.82 2.14 1,423.24 1.93 10.00

303 CB303 MH304 0.49 5.15 7.54 24.00 0.018250 24 inct 0.012 33.11 1,424.16 1,423.72 1,428.16 1,426.26 1,428.52 2.00 2.80 1,426.23 2.40 10.00

318 CB318 J-11 2.17 5.15 14.26 30.00 0.144333 24 inct 0.012 93.10 1,435.87 1,431.54 1,439.62 1,437.23 1,440.52 1.75 6.98 1,435.42 5.40 10.00

257 CB257 MH249 0.77 5.15 4.00 12.00 0.014167 24 inch 0.012 29.17 1,417.08 1,416.91 1,424.73 1,422.03 1,425.00 5.65 6.09 1,422.02 1.27 10.00

258 CB258 CB259 0.90 5.15 8.17 18.00 0.006111 24 inch 0.012 19.16 1,421.43 1,421.32 1,425.43 1,425.05 1,426.23 2.00 2.91 1,425.03 2.60 10.00

234 CB234 J-32 1.21 5.15 6.28 18.00 0.074444 24 inch 0.012 66.86 1,419.03 1,417.69 1,422.78 1,419.92 1,422.78 1.75 3.09 1,419.88 3.33 10.00

251 CB251 MH246 1.22 5.15 6.33 198.00 0.021869 24 inct 0.012 36.24 1,418.87 1,414.54 1,422.67 1,419.76 1,424.50 L80 7.96 1,418.75 3.35 10.00

232 CB232 J-30 1.16 5.15 6.02 17.00 0.088235 24 inch 0.012 72.79 1,418.33 1,416.83 1,422.08 1,419.20 1,422.08 1.75 3.25 1,419.05 3.26 10.00

261 CB261 CB262 0.63 5.15 3.27 11.00 0.027273 24 inch 0.012 40.47 1,423.13 1,422.83 1,426.96 1,424.92 1,426.96 1.83 2.13 1,424.92 1.07 10.00

326 CB326 J-7 0.76 5.15 9.05 6.00 0.271667 24 inch 0.012 127.73 1,439.19 1,437.56 1,444.44 1,440.26 1,444.82 3.25 5.26 1,439.93 4.07 10.00

319 CB319 J-10 0.65 5.15 3.37 192.00 0.007813 24 inch 0.012 21.66 1,437.70 1,436.20 1,441.45 1,438.34 1,442.06 1.75 3.86 1,436.73 4.44 10.00

330 CB330 MH331 3.10 5.15 25.59 11.00 0.003636 24 inch 0.012 14.78 1,442.98 1,442.94 1,446.48 1,444.96 1,446.45 1.50 1.51 1,444.72 8.42 10.00

3-17) MH3-17 J-2 0.00 0.00 68.64 81.00 0.007654 48 inch /" 0.012 136.14 1,440.90 1,440.28 1,450.10 1,443.40 1,450.00 5.20 5.72 1,443.04 7.85 10.00

334 CB334 J-2 0.33 5.15 3.41 12.00 0.172500 24 inch 0.012 101.78 1,443.64 1,441.57 1,447.64 1,444.29 1,450.00 2.00 6.43 1,443.55 2.49 10.00

228 CB228 J-27 1.15 5.15 5.97 16.00 0.105000 24 inch 0.012 79.41 1,417.52 1,415.84 1,421.27 1,418.38 1,421.27 1.75 3.43 1,418.05 3.25 10.00

220 CB220 J-25 1.02 5.15 5.30 22.00 0.076818 24 inch 0.012 67.92 1,416.14 1,414.45 1,419.84 1,416.95 1,419.84 1.70 3.39 1,416.93 3.06 10.00

222 CB222 J-40 0.00 0.00 0.00 10.00 0.134000 24 inch 0.012 89.71 1,415.99 1,414.65 1,420.00 1,415.99 1,417.65 2.01 1.00 1,415.63 0.00 0.00
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Element Labe Message

330 Warning: Pipe discharge is above full flow capacity.

330 Warning: Pipe discharge is above design capacity.

256 Warning: Pipe does not meet minimum velocity constraint.

CB322 Waming: Structure is flooded.

CB323 Warning: Structure is flooded.

257 Warning: Pipe does not meet minimum velocity constraint.

CB253 Warning: Structure is flooded.

322 Warning: Pipe discharge is above full flow capacity.

322 Warning: Pipe discharge is above design capacity.

323 Warning: Pipe discharge is above full flow capacity.

323· Warning: Pipe discharge is above design capacity.

331A Warning: Pipe discharge is above full flow capacity.

331A Warning: Pipe discharge is above design capacity.

254 Warning: Pipe discharge is above full flow capacity.

254 Warning: Pipe discharge is above design capacity.

CB509 No bypass target specified. Bypass is assumed to travel to 0-1.

3310 Warning: Pipe discharge is above full flow capacity.

331D Warning: Pipe discharge is above design capacity.

266 Warning: Pipe does not meet minimum velocity constraint.

252 Warning: Pipe does not meet minimum velocity constraint.

500 Warning: Pipe does not meet minimum slope constraint.

500 Info: Pipe slope is adverse (negative).

500 Warning: Pipe does not meet minimum velocity constraint.

500 Warning: Pipe discharge is above full flow capacity.

500 Warning: Pipe discharge is above design capacity.

262 Warning: Pipe does not meet minimum velocity constraint.

255 Warning: Pipe does not meet minimum velocity constraint.

315 Warning: Pipe discharge is above full flow capacity.

315 Warning: Pipe discharge is above design capacity.

313 Warning: Pipe does not meet minimum velocity constraint.

223 Warning: Pipe does not meet minimum cover constraint.

CB320 Warning: Structure is flooded.

3-11A Warning: Pipe discharge is above full flow capacity.

3-11A Warning: Pipe discharge is above design capacity.

320 Warning: Pipe discharge is above full flow capacity.

320 Warning: Pipe discharge is above design capacity.

3-11B Warning: Pipe discharge is above full flow capacity.

3-11B Warning: Pipe discharge is above design capacity.

310 Warning: Pipe does not meet minimum velocity constraint.

3-10 Warning: Pipe discharge is above full flow capacity.

3-10 Warning: Pipe discharge is above design capacity.

3-6B Warning: Pipe discharge is above full flow capacity.

3-6B Warning: Pipe discharge is above design capacity.

3-9A Warning: Pipe discharge is above full flow capacity.

3-9A Warning: Pipe discharge is above design capacity.

317 Warning: Pipe does not meet minimum velocity constraint.

CB227 No bypass target specified. Bypass is assumed to travel to 0-2.

3-9B Warning: Pipe discharge is above full flow capacity.

3-9B Warning: Pipe discharge is above design capacity.

CB225 No bypass target specified. Bypass is assumed to travel to 0-2.

307 Warning: Pipe does not meet minimum velocity constraint.

CB222 No bypass target specified. Bypass is assumed to travel to 0-2.

308 Warning: Pipe does not meet minimum velocity constraint.

CB216 No bypass target specified. Bypass is assumed to travel to 0-2.

I 305 Warning: Pipe does not meet minimum velocity constraint.

•



Scenario: LOOP 202/US 60 PHASE 1 STORM DRAIN SYSTEM
Element Calculation Message Browser

• Element Labe Message

t CB209 No bypass target specified. Bypass is assumed to travel to 0-2.

304 Warning: Pipe does not meet minimum velocity constraint.

CB206 No bypass target specified. Bypass is assumed to travel to 0-2.

303 Warning: Pipe does not meet minimum velocity constraint.

300 Warning: Pipe does not meet minimum velocity constraint.

223A Warning: Pipe does not meet minimum cover constraint.

207 Warning: Pipe does not meet minimum cover constraint.

268 Warning: Pipe does not meet minimum velocity constraint.

269 Warning: Pipe does not meet minimum velocity constraint.

222 Warning: Pipe does not meet minimum velocity constraint.

3-60 Warning: Pipe discharge is above full flow capacity.

3-60 Warning: Pipe discharge is above design capacity.

264 Warning: Pipe does not meet minimum velocity constraint.

265 Warning: Pipe does not meet minimum velocity constraint.

MH317 Warning: Structure is flooded.

250 Warning: Pipe discharge is above full flow capacity.

250 Warning: Pipe discharge is above design capacity.

261 Warning: Pipe does not meet minimum velocity constraint.

334 Warning: Pipe does not meet minimum velocity constraint.

258 Warning: Pipe does not meet minimum velocity constraint.
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Scenario: Base
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Calculation Results Summary

Scenario: Base

»»

Info: CB 701 No bypass target specified.
to travel to Southeast Channel.
Info: CB 715 No bypass target specified.
to travel to Southeast Channel.

Bypass is assumed

Bypass is assumed

»» Info: Subsurface Network Rooted by: Southeast Channel
»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Label Inlet Inlet I Total Total Capture Gutter Gutter
Type 1 Intercepted Bypassed Efficiency Spread Depth

I 1 1 I Flow I Flow 1 (%) I (it) I (ft) I
1 I I I (cfs) I (cfs) I I I I
1--------1-------------1------------1-------------1----------1------------1--------1--------1
I CB 701 I Grate Inlet I Grate DI-1 1 0.00 1 0.00 I 100.0 I 0.00 I 0.00 1

I CB 715 I Grate Inlet 1 Grate DI~l I 0.00 I 0.00 I 100.0 1 0.00 I' 0.00 I

I CB 708 I Grate Inlet I Grate DI-1 I 0.00 I 0.00 I 100.0 I 0.00 I 0.00 I

1 CB 706 I Grate Inlet 1 Grate DI-1 I 0.00 I 0.00 I 100.0 I 0.00 1 0.00 I

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Southeast Channel

Label Number Section Section Length Total I Average Hydraulic Hydraulic
I of Size Shape (ft) System I Velocity Grade Grade

•
I Sections I 1 I 1 Flow I (ft/s) 1 Upstream I Downstream I

/1 I I I I I (cfs) 1 1 (ft) 1 (ft) I
1-----------1----------1---------1----------1--------1--------I-----~----I-----------I------------I
I pipe 110c I 1 1 24 inch 1 Circular I 40.00 I 7.39 I 2.89 I 1,425.33 I 1,425.06 I

I Pipe 110b I 1 I 24 inch I Circular 1 64.00 1 7.39 1 19.28 1 1,438.91 1 1,425.44 1
I Pipe 110a I 1 1 24 inch I Circular 1 128.00 I 7.39 I 10.40 I 1,443.74 I 1,439.09 I

I Pipe 715 I 1 I 24 inch 1 Circular I 6.00 I 5.76 1 4.03 I 1,443.93 I 1,443.92 I
I Pipe 711 1 1 I 24 inch I Circular I 112.50 I 4.15 1 3.48 I 1,444.07 1 1,444.00 I

1 Pipe 712 I 1 I 24 inch I Circular I 122.00 I 2.11 1 4.49 I 1,444.81 1 1,444.13 I

Label 1 Total Ground Hydraulic Hydraulic
I System Elevation Grade Grade

I 1 Flow I (ft) I Line In 1 Line Out I
I I (cfs) I I (ft) I (ft) I
1-------------------1--------1-----------1-----------1-----------1
1 Southeast Channell 7.39 I 1,427.84 I 1,422.34 I 1,422.34 I
I Bend 2 I 7.39 I 1,433.80 I 1,425.44 I 1,425.33 I
I Bend 1 I 7.39 I 1,446.00 I 1,439.09 I 1,438.91 I
1 CB 708 I 7.39 1 1,450.77 1 1,443.92 I 1,443.74 1
1 CB 715 I 5.76 I 1,450.01 I 1,444.00 I 1,443.93 1
1 CB 706 I 4.15 I 1,447.11 I 1,444.13 I 1,444.07 I
I CB 701 I 2.11 I 1,451.14 I 1,444.90 1 1,444.81 I
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Completed: 03/27/2003 07:31:26 AM

•
Project Engineer: Aztec Engineering

StormCAD v5.0 (5.0010)
Page 1 of 1

Title: US 60 - Loop 202 T.I.
f:\...\tech\drainage\stormcad_phl-95%\cb 701.stm Aztec engineering
03127/03 07:31:29 AM © Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666



.;
Profile

Scenario: Base

Profile: CB 701
Scenario: Base

1.425.00

1,420.005+00

;;
.................. .c.. ..t ;. I 1,43500

'- ~~~~~ .
\ :t~~i;

'\<rsii'~: 1.430.00

@S =O.OOl250fl/ft

................ ~ 1,445.00

40.00 ft 24 inch Concrete

,......•..................•........•.•....•....••. '·1.455.00

4+00

".;:.., ==
'ltCl!.;: ..

~:;8~
=C')~qjl.")

:~~~~
..::~~..~;.i:i ; _ , .., .; 1.450.00

~a;;:~EE :dlIlSEEii'<il!

3+00

OS =O.OO3333hltt

24 inch Concrete

.. ;.,

2+00

Pipe 711
Ape 712

24 inch Concrete

1+00

.......... :::::0"- .....

122.00 ft

Os

0+00

•..•.'..j

Station (tt)

•
Title: US 60 - Loop 202 T.t.
f:\...\tech\drainage\stormcadJ)h1-95%\cb 701.stm
03127/03 07:34:04 AM © Haestad Methods, Inc.

Aztec Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Aztec Engineering
StormCAD v5.0 [5.0010)

+1-203-755-1666 Page 1 of 1



Scenario: Base

•

8
Southeast Channel

Pipe 707c
o 1>

Bend 2

Pipe 707b
t>o

Bend 1

Pipe 707a
}:>

Pipe 714
o t> 0

CB 714 CB 707

• 0 PiP~702 0 PiPe»705

CB 702 CB 705

•
Project Engineer: Aztec Engineering

StonnCAD v5.0 (5.0010]
Page 1 of 1

Title: US 60 - Loop 202 T."
f:\..•\tech\drainage\stonncadJ)h1-95%\cb 702.stm Aztec Engineering
03127/03 07:34:35 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666



Calculation Results Summary

Scenario: Base.»» Info: CB 707 No bypass target specified. Bypass is assumed
to travel to Southeast Channel.

»» Info: CB 714 No bypass target specified. Bypass is assumed
to travel to Southeast Channel.

»» Info: CB 705 No bypass target specified. Bypass is assumed
to travel to Southeast Channel.

»» Info: CB 702 No bypass target specified. Bypass is assumed
to travel to Southeast Channel.

»» Info: Subsurface Network Rooted by: Southeast Channel
»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Label Inlet Inlet Total 1 Total Capture Gutter Gutter
Type Intercepted 1 Bypassed Efficiency Spread Depth

I I 1 I Flow I Flow I (% ) I (ft) I (ft ) I
I 1 I I (cfs) I (cfs) I I I I
1--------1-------------1------------1-------------1----------1------------1--------1--------1
I CB 707 I Grate Inlet 1 Grate DI-1 1 0.00 1 0.00 1 100.0 I 0.00 1 0.00 1
I CB 714 I Grate Inlet 1 Grate DI-1 1 0.00 1 0.00 1 100.0 I 0.00 1 0.00 1
I CB 705 I Grate Inlet 1 Grate D1-1 I 0.00 1 0.00 I 100.0 I 0.00 I 0.00 I

I CB 702 1 Grate Inlet 1 Grate D1-1 I 0.00 I 0.00 I 100.0 1 0.00 I 0.00 I

erCALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Southeast Channel

Label Number Section Section Length I Total I Average Hydraulic I Hydraulic
of Size Shape (ft) I System I Velocity Grade 1 Grade

1 I Sections 1 I I 1 Flow I (ft/s) I Upstream I Downstream I

I I 1 I I 1 (cfs) I I (ft) I (ft) I
1-----------1----------1---------1----------1--------1--------1----------1-----------1------------1
1 Pipe 707c I 1 I 24 inch I Circular 1 32.00 I 6.12 1 4.75 1 1,426.90 I 1,426.72 1

I Pipe 707b 1 1 I 24 inch I Circular I 47.00 I 6.12 I 20.04 I 1,440.15 1 1,427.06 I

I Pipe 707a 1 1 I 24 inch I Circular I 184.00 1 6.12 1 8.27 1 1,444.41 I 1,440.31 I
I Pipe 714 1 1 I 24 inch 1 Circular I 8.29 1 4.02 1 4.18 I 1,444.57 I 1,444.57 1
I Pipe 705 I 1 1 24 inch 1 Circular 1 116.60 I 2.90 I 3.86 1 1,444.74 I 1,444.62 I

I Pipe 702 I 1 I 24 inch I Circular 1 124.50 I 1.38 I 4.19 I 1,446.00 1 1,444.85 1

Label Total Ground 1 Hydraulic Hydraulic
System Elevation I Grade Grade

1 I Flow I (ft) I Line In I Line Out I
I I (cfs) I I (ft) 1 (ft) I
1-------------------1--------1-----------1-----------1-----------1
I Southeast Channel I 6.12 I 1,429.99 I 1,424.49 I 1,424.49 1
I Bend 2 I 6.12 1 1,429.99 1 1,427.06 I 1,426.90 1
1 Bend 1 I 6.12 I 1,445.00 I 1,440.31 I 1,440.15 I
1 CB 707 1 6.12 I 1,449.86 I 1,444.57 1 1,444.41 I
I CB 714 1 4.02 I 1,450.86 I 1,444.62 1 1,444.57 I
I CB 705 I 2.90 I 1,448.15 I 1,444.851 1,444.74 I
I CB 702 I 1.38 1 1,451.97 1 1,446.07 I 1,446.00 1
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Calculation Results Summary

Scenario: Base.»» Inf~: CB 721 No bypass target specified. Bypass is assumed
to travel to Southeast Channel.

»» Info: CB 704 No bypass target specified. Bypass is assumed
to travel to Southeast Channel.

»» Info: CB 703 No bypass target specified. Bypass is assumed
to travel to Southeast Channel.

»» Info: Subsurface Network Rooted by: Southeast Channel
»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Label Inlet Inlet Total Total Capture Gutter I Gutter
Type Intercepted Bypassed Efficiency Spread I Depth

I I I I Flow I Flow I (%) I (ft) I (ft) I
I I I I (cfs) I (cfs) 1 1 I 1
I--------I-------------I-----------~I-------------I----------1------------1--------1--------1
I CB 721 1 Grate Inlet 1 Grate DI-l 1 0.00 I 0.00 I 100.0 I 0.00 I 0.00 I

I CB 704 I Grate Inlet I Grate DI-l 1 0.00 I 0.00 I 100.0 1 0.00 I 0.00 I

I CB 703 1 Grate Inlet 1 Grate DI-l I 0.00 1 0.00 I 100.0 I 0.00 1 0.00 I

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Southeast Channel

•

Label Number Section Section Length Total Average I Hydraulic Hydraulic
of Size Shape (ft) System Velocity 1 Grade Grade

;1 I Sections I I I 1 Flow I (ft/s) I Upstream 1 Downstream 1
1 1 I I I I (cfs) I 1 (ft) I (ft) I
1-----------1----------1---------1----------1--------1--------1----------1-----------1------------1
I Pipe 709c I 1 1 24 inch I Circular I 16.00 I 11.29 1 5.52 I 1,429.45 1 1,429.34 I

I Pipe 709b I 1 I 24 inch 1 Circular I 66.00 I 11.29 I 20.43 1 1,441.22 I 1,429.69 I

I Pipe 709a 1 1 I 24 inch 1 Circular 1 216.00 I 11.29 I 8.43 1 1,444.52 I 1,441.47 1

I Pipe 704b 1 1 1 24 inch I Circular I 15.02 1 11.29 1 5.37 I 1,444.80 1 1,444.77 I
I Pipe 704 I 1 I 24 inch I Circular I 143.98 I 2.91 I 3.85 I 1,444.98 I 1,444.97 I

I Pipe 703 1 1 I 24 inch I Circular 1 126.60 I 1.40 I 4.29 1 1,446.05 I 1,445.01 1

Label Total Ground Hydraulic Hydraulic I
System Elevation Grade Grade I

I Flow 1 (ft) 1 Line In I Line Out I
I (cfs) I 1 (ft) I (ft) 1

-------------------1--------1-----------1-----------1-----------1
Southeast Channell 11.29 1 1,432.39 1 1,426.89 1 1,426.89 1
Bend 2 I 11.29 I 1,432.39 1 1,429.69 I 1,429.45 I
Bend 1 I 11.29 I 1,444.00 I 1,441.47 1 1,441.22 I
MH 709 1 11.29 I 1,450.23 I 1,444.77 1 1,444.52 I
CB 721 1 11.29 I 1,449.00 I 1,444.97 I 1,444.80 I
CB 704 I 2.91 I 1,448.09 I 1,445.01 I 1,444.98 1
CB 703 1 1.40 I 1,451.87 I 1,446.12 I 1,446.05 I
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Calculation Results Summary

=================================================================
Scenario: Base(e,
»» Info: Subsurface Network Rooted by: Pipe 704
»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Label Inlet Inlet I Total Total Capture Gutter Gutter
Type I Intercepted Bypassed Efficiency Spread Depth

I I 1 I Flow 1 Flow I (%) I (ft) I (ft) 1
1 I I 1 (cfs) I (cfs) 1 I I I
1--------1-------------1------------1-------------1----------1------------1--------1--------1
I CB 721 1 Grate Inlet 1 Grate DI-1 I 0.00 I 0.00 I 100.0 1 0.00 I 0.00 I

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: Pipe 704

Label Number Section Section I Length Total Average Hydraulic Hydraulic
of Size Shape 1 (ft) System Velocity Grade Grade

1 1 Sections I I 1 I Flow I (ft/s) 1 Upstream I Downstream 1
I I 1 I I I (cfs) 1 I (ft) 1 (ft) I
1----------1----------1---------1----------1--------1--------1----------1-----------1------------1
I Pipe.721 I 1 1 24°inch 1 Circular 1 170.80 1 8.38 I 3.59 I 1,445.06 1 1,444.41 I

(e') Label Total Ground Hydraulic Hydraulic
f System Elevation Grade Grade
1 I Flow I (ft) 1 Line In I Line Out 1
I I (cfs) 1 I (ft) I (ft) I
1----------1--------1-----------1-----------1-----------I
I Pipe 704 1 8.38 I 1,449.00 1 1,443.38 1 1,443.38 1
1 CB 721 I 8.38 I 1,449.76 I 1,445.17 1 1,445.06 I
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Velocity Head
Specific Energy
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Flow Type
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1:\11194\oHsite\tlowmaster\besin spillwi:lys.fm2 : Parsons Brillckerhoff FlowMaster v6.1 (6140]
1017120024;13 PM Cl Haeslad Methods, Inr,: 37 BrOOkside Road Waterbury, CT 06708 USA (203) 700-1666 Paoe 1
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. "." DATE: D1-02·2002

~ TJNE: 15:10:28
:,flLE O,iTE: 01-0~·200a

~FILE NAME: NEPOND1t
,

PERFORMANCE QI~ve FOR CULVERT I - 2( 2.50 (ft) It 2.50 eftu Rep

s· IIOP· IN~ET WTLET
tGE !tATER tONTROl tc*TItOl FLQ,I NORMAL ctl'. IJJT~l:,T nl OUTL£T TV

JI £LEV. DEPTH DEP'" TYPE DEPTH DEPTH D~T" DEPTH VEL. VEL.
:) (ft) (ft) eft) <'4)0 <fU Cft) lit) (ft) Cfpe) (fps)

"

.00

.00

.00

.00

.00
?.t) .DD

1438.73 2.53 0·_' 0.00 o~:oo 3.63
"

14!8.~ 2.~ 4-Fft . 0.80 2..~ l.63

1439." 2.91 4·Fft 1.1' 2~50 3.63
1419." 3.4' 4·fft I.'] z~~o 3.63
1440. 4.10 ',..FFt 3.61
146'.19 4." 4·ff:t 3.61
144i.27 6.014·f c • Q ., 3.61
''''3.55 7.55 '·FF! z.sa 2.~O 3.63 1.56 0.00
1445.03 8.1$ 4·'Ft 2.50 Z.50 3.63 9.71 0.00
1444.71 lD.51 ,·,Ft 2.50 2.~D 3.63 11.DD 0.00

'"'.58 12.:58 4-'Ft 2.50 2.SO 3.6$ 12.22 0.00 ,

El. inlet f.ce fnv-rt '436.20 ft
El. inlet thro.t inve~t 0.00 ft

Ei. outll!~': fnwr-t 1435.'D ft
Et. i"le~ ~ntSt . O.DO ft

elE, DATA .-... QlLVERT IJlVQT - ..-_..-
'fILIT "ATlOli 100.00 ft
III~T ILlYAT ION 106.20 ft
CllIfUT STATtON D.OO ft

QJTLET ELlVATlQII 1'35.10 ft
.... Df8AQEU 2
SLOP! (VIII) 0.0017
QJLYEltT LENGTH Al.ONG SLOPE 3OQ.DO ft

IAJUlEL SIIAP(

8ARA£L OrlHETER
IARREL ~TERrAl

BARRiL MANNING'S n
IILET TYPE
'"LET EDGE AND VALL
INLET DEPRESSION

•

CUU:I.'lM
2.50 ft

ClJNQIUE
0.013
CONVENTlOH~L

SQUARE EDGE WITH H£AD~Ll

HONE
'"
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Final Drainage Report
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STAGE IV PLANS
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New $oondwaif:'

...:;..-....------

NAIl[ OA1£ ARIZONA DEPARTMENT OF TRANSPORTATION PRElJl,ltNARY
DESIGN KTH/SK 04-03 INTERNODAl. TRANSPCRTATION DIVISION

95%DRAIN CPG 04-03
01£00 AJR 04-03

US 60

lf~ STORM DRAIN PLAN REVIEW
NOT FOR

Sta 916+00 to 930+00 CONSTRUCTION

ROUtE lOCA,lJON OR RECORDING

202 LOOP 202lUS 60 T.1. OWG NO. O-I.OJ

TRACS NO. H 5686 03C 202-B(005)B _OF_

I
I
I
I
I
I
I,
I:
!
f,

-;'
I
I

4If.-=H-.:...:;.:..::...:'------'---41 \
,\
,\

1'1'..Ii

Exst

Wed Apr- 2 14.11.11 2003
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\ 1
,
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NAUE DATE ARIZONA DEPARTMENT OF TRANSPORTATION
DESJQl KTH/SK 04-03 INTEJlUODAl. TRANSPORTATION DIVISION

PRELIMINARY

DRAIN CPG 04-03 95%CllEOIED AJR 04-03
US 60

1Il=:c=,HOFF STORM DRAIN PLAN REVIEW
NOT FOR

Sta 930+00 to 944+00 CONSTRUCTION

ROU1E LOCATJON
OR RECORDING

202 lOOP 202lUS 60 T.I. DWe NO. D-I.02

TRACS NO. H 5686 03C 202-6(005)6 _OF_

------~

!
-- ~-_!

......---
----========::-::::~,--

--_h"_." ~ ~~.~:~~~~.c'

---------\

··I_#_.-·· ..·-:or

i

I

rw-~--------l

._~ _I "

: 1

11 •••· ...· .. '"... .. .· .· .
I '," I
• I,,' I
• • -a a

Wed Apr 02 14111:38 2003 H:\60_T1\ph.."e_l\Drnq\dp 02.dqn



0-1.03

N

PRELIMINARY

950/0
REVIEW

NOT FOR
CONSIRUCTION
OR RECORDING

_OF_
Dwe NO.

: 1

202-6(005)6

US 60
STORM DRAIN PLAN

Sta 944+00 to 958+00

ARIZONA DEPARTMENT OF TRANSPORTATION
INTERNODAl TRANSPORTATION DIVISION

LOOP 202lUS 60 T.1.

DATE
04-03
04-03
04-03

LOCATION

KTH/SK/SPK

CPG·
AJR

'.,

ROUTE

20.2

TRACS NO. H 5686 03C

OES)QI
DRAWN
Ol[(l([D

Cst "f. Ramp E-S

Cst £ us 60 Moo ... ' . '{

~
.__ T,........ ~ .. -. -. I

"_ 6 S ' ! I j

-.-.,...".---::- ------------------------

1.r.

------~-~-------~-I I .. I, , ,, , ,, , ,... ~ --", ,
;_p_' 1-; :, ~._PI_}~P.

(,:l'-----...1
c~---.--.:~_ .__._.

'.

,,

--- ~ ..

'"

H:\60.Tl\phese_I'o..nq\dp103.dqn

j
\

~ ·:1
··Cst. f Ramp E-N j

----------------~---_.

n.

J, ~

T(~~·t::2~2~O~-"S~--' --'-s..~-'- ~~5D"':':*:''-':':':':''':-ro-:--=-::--: '~~~':-::~."~ ....~I..:~ .:.~~::,~~~~~~~~..:"-:--~.~-~~::- ~:.::'::-:-:--'--~ :.
::'=."::::::'::::,,:-::::::="'- . ._. :.~ 1 . . . . .__ __ __-' _

Wed Ap.. 02 14:12:05 2003
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N

PREllt,lINARY

950/0
REVIEW

NOT fOR
CONSTRUCTION
OR RECOROING

_OF_
DWG NO.

202-B(005)B

US 60
STORM DRAIN PLAN

Sta 958+00 to 972+00

ARIZONA DEPARTMENT OF TRANSPORTATION
INTERNODAl TRANSPORTATION DIVISION

LOOP 202lUS 60 T.I.

04-03
DAT[

04-03
04-03

ePG
AJR

KTH/SPK

TRACS NO. H 5686 03C

ROUTE lOCAllON

202

"~HOFF-
D[SI(;N

DRAIN
Ol[CKED

To Be Removed

" Detour CB361. MH360.
"PIpe 360 & PIpe 361

, ....

1Cst f Ramp E is ---1
..·------------1--1-"--------- _

H:\60_T \phllse_l\Drnq\dp104.dqn

-' ..--
~-

, --~,
. --- ....... -,

>..'::..--ixst; R/W
, ...,/ r--:'--:-7"-

~~~~~/ :L_A::.A':'-~_.f

~~----------------.-----------~--------- - --------..----r:-~-

===-::.-=-::.;-=-:..;-=-:..;-::.-=-:..;-=-:..:-::.-=-::.;-=-:..;-=-:..:-::.:-=-:..:-::.-=-:..:-=-:":-::':-='-==-:":-::':-~F.:::ff?======:":::::;;;;;2=============F==7":;;:"::==4!?,==-=-:..:-::.:-=..=-:..:-::-=-:..::"::.'-::--:..:-:,.:- -::."='-";:~::-~=..=-:..:-=-:..:-::.:-=,- ====-:-=--:--=--=-....::-....::--=--=--=======-_,,..,l__--"'---~.,.,.~~v_-~-T· -.;.!. I
..__ ....__----·-··--···-·---···--t II: 1 I -]-

/------r------

2·;.(

Cst £

Wed Apr 02 14:12:32 2003
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PRElIMINARY

950/0
REVIEW

NOT FOR
CONSTRUCTION
OR RtCOROING

_OF_
OWG NO. 0-1.05

202-8(005)8

US 60
STORM DRAIN PLAN

Sta 972+00 to 986+00

ARIZONA DEPARTMENT OF TRANSPORTATION
INTERNOlJAl TRANSPORTATION DIVISION

LOOP 202lUS 60 T.I.

DATE

04-03
04-03

04-03
HAIlE

TRACS NO. H 5686 03C

ROUTE LOCA')ON

202

DESIQl KTH
DRAII!I ePG
Cll£OED AJR

._ _.- --_ -- .. --"'-

/ .

./

to.

I
H:\60_ l\phese_l\Drnq\dpl 5.dqn

.. e.····' .. ··

2 14:13:00 2003
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PRELIMINARY

95%
REVIEW

NOT FOR
CONSTRUCTION
OR RECORDING

_OF_
Dwe NO.

Stub & Plug

oo

,
,
,,
'_ .. _-

202-8(005)8

,,

~-i l L_.~ __;
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STORM DRAIN PLAN

Sta 986+00 to 1000+00
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IHTERMODAl TRANSPORTATION DIVISION

LOOP 202lUS 60 T.I.

04-03
04-03

DATE
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.. ----- - -.--
:,:.;.,--.-.:,:.;.,:;;.---~.:.:..:::-~~~ ~~: ~~~; - .~~~--~-~~:::::~~~~

NAIIE

LOCATION

epe
AJR

KTH

TRACS NO. H 5686 03C

ROUt[

202

DESIGN
DRAWN
OI£CllED

-"'-<,_ f
==========='::-~~::.~===========~=~=;::==:================ ;---S;;:=!=================-=<::;,==========

H:\60_TI\phose_l\Drnq\dp106.dqn

Cst f EIIsworfh'.,Rd Ramp B

Wed Apr 02 14113130 2003
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PRELl~INARY

95%
REVIEW

NOT FOR
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OR RECORDING

_OF_
OWG NO.
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US 60
STORM DRAIN PLAN

Sta 1000+00 to 1014+00
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INTERMOOAL TRANSPORTATION DIVISION

--'.,------------

LOOP 202/US 60 T.1.

E:~

--~~-~~~~~~
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DATE

04-03
04-03

C~t __£Ellsworth Rd-Ramp--A -----

,
"-

TRACS NO. H 5686 03C

ROUTE lOCAllON
202

HAIlE
DESIGN KTH
DRAWN ePG
OI£Cl\ED AJR

tn ;:
u:>c~ ---"f--c---------'----

R/W

H:\60_T1\ph.."e_1'\Drnq\dp 07.dqn

o

---1 Cst. £ Ellsworth Rd Ram • B ~"'0l}-----,--

~--' ,
~\ \\\

\

\ \

Wed Apr 02 14:13:57 2003
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..... -..
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,
---'

NAWE

202 202-8(005)8TRACS NO. H 5686 03C

DRAWN CPG 04-03 RAMP N-W ~~
OIECKED AJR STORM DRAIN PLAN CONSTRUCTIONl..:~~~~,~=rso-~'NCKERHOFF::~~~_~-;:::;;;--;S~t~d~IO~+~O~O~t~OU2:.:!4~+~O~O~-=J OR RECORDING
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PREUMINARY
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REVIEW

NOT FOR
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OR RECORDING

_OF_
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202-8(005)8
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STORM DRAIN PLAN

Sta 38+00 to 52+00
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LOOP 202lUS 60 T.1.

DAlE
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NAill:

lOCATIONROUTE
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REVIEW
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Sta 52+00 to 66+00

ARIZONA DEPARTMENT OF TRANSPORTATION
INTERNODAl TRANSPORTATION DIVISION
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