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INTRODUCTION

The drainage report for this section of the 1-10 Corridor Study includes the
section of 1-10 from the I-10/48th Street traffic interchange westward across
the Salt River to the 1-10/1-17 traffic interchange. At this location, the I
10 Corridor Study divides with the study continuing northward along 1-10 to the
study limits at Buckeye Road and also continuing westward along 1-17 to the
study limits at 16th Street, as shown on Figure 1.

The section of 1-10 between the 40th and 48th Streets traffic interchanges, was
originally included in the earlier Drainage Report from 40th Street to
Baseline Road, dated November 1987. Upon review of this section of 1-10, as
it relates to the remaining doWnstream drainage system from 40th Street to the
32nd Street outfall, it was determined that the earlier concept was not valid.
Therefore, the drainage system for the section of 1-10 between the 40th and
48th Street traffic interchanges is reanalyzed in this drainage report, which
supercedes the earlier drainage report.

The following conditions and assumptions apply:

1. The existing drainage systems and roadways, as shown on the drawings
and as referred to in this drainage report, will include in addition
to the existing drainage system and roadways, those drainage systems
and roadways which are currently being constructed or have been
designed and are awaiting construction. This assumption applies to
the following projects:

A.'ADOT Project IR-10-3(204) 16th Street to 28th Street.

B. ADOT Project IR-10-3(196) - 32nd Street Interchange.,

2. The ultimate roadway system used to develop the drainage concepts for
this section of the 1-10 Corridor Study is in accordance with
Functional Plan Alternative C-l, as shown on Figure 1.

3. The agreement limiting discharge into the Tempe Drain and the
specified design flows into the North-South Drainage Tunnel as
documented in earlier drainage reports, are assumed to be applicable
for the ultimate roadway system.

4. The closed components of the existing drainage systems are flowing
near capacity for their specified design storm and, therefore, cannot
accept additional flows without causing surcharge conditions.

5. The off-site flows presently flowing onto ADOT property, for the
section of the 1-10 Corridor Study west of the Salt River, remains
applicable for the ultimate roadway system.

6. The runoff from the residential development currently flowing
through a noise wall onto ADOT right-of-way, as shown on Figure 12
and Figure lOC in Appendix C, is not included in the design of the
drainage system.
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BACKGROUND

As mentioned previously. this section of the 1-10 Corridor Study includes the
section of 1-10 from the I-10/48th Street interchange westward to the 1-10/1-17
,traffic interchange. then northward along 1-10 to the study limits at Buckeye
Road and westward along 1-17 to the study limits at 16th Street.

Topography

The topography east of the Salt River within the 1-10 Corridor Study area. can
be described as generally flat. with mild slopes in the east to west direction
in the vicinity of 1-10. The topography along 1-10 from the Salt River to the
24th Street interchange is generally flat with mild slopes in the northeast to
southwest direction. From 24th Street westward along 1-10 and 1-17 to the
study limits. the topography remains generally flat with mild slopes in the
northeast to southwest direction.

Existing Drainage Systems

For the purposes of presentation in this report. there are eleven existing
drainage systems within this section of the 1-10 Corridor Study.

The eleven existing drainage systems include closed conduit drainage systems.
closed conduit and open channel drainage systems. and drainage systems with
retention facilities to provide peak flow attenuation. Flows from these eleven
existing drainage systems outfall into either the Salt River. the Tempe Drain.
or the North-South Drainage Tunnel through drop shafts located at Buckeye
Roadand Mohave Street. Figures 2 through 12 shows the eleven existing drianage
systems.

North-South Drainage Tunnel

The the North-South Drainage Tunnel consists of a 21 foot diameter tunnel as it
passes under the 1-10 Corridor Study area. The North-South Drainage Tunnel
runs along the 1-10 east right-of-way from Buckeye Road southward to Mohave
Street. at which point it runs diagonally from east to west as it crosses under
the 1-10/1-17 interchange to 20th Street at Watkin Street. it then continues
southward where it changes to twin IS-foot by II-foot box culverts and
eventually to a~ open channel which outfalls into the Salt River.

The 2l-foot diameter North-South Drainage Tunnel. as it passes under the study
area. has a capacity of 4720 cfs based on the 50-year storm event. Two drop
shafts providing discharge into the North-South Drainage Tunnel are located
within the study area. one at Mohave Street and another at Buckeye Road.

The North-South Drainage Tunnel. is designed to handle ADOT runoff in
addition to all off-site drainage from the 50-year storm event which reaches
the right-of-way. including surface flows and all existing and proposed
drainage systems flows. The Mohave Street and the Buckeye Road drop shafts
are designed to accept 540 and 485 cfs. respectively, as documented in ADOT
Project AZI-lO-3(224) titled 'East Tunnel Inlets'.



Off-Site Drainage Onto ADOT Right-of-Way

The magnitude of off-site flows onto~ ADOT right-of-w~y and thei~ approximat~

locations are documented ip. a mem9-,J::andwA:,by HN'l:J!. th& Manage~nt.,_Con~ltant·.
dated August 9. 1983. The memorandum-',can be.. founa in Appendix D. ~f ..,the '"Tinal
Drainage Design Report for Buckeye Road-Maricopa Freeway and a copy has been
inserted in Appendix A of this report. Off-site flows onto ADOT right-of-way
are either intercepted by special curb opening inlets along Buckeye Road and
Mohave Street. by open ditches along the right-of-way. or by headwall inlets.

Future Developments

The area north of 1-10 and 1-17 from 28th Interchange westward to 16th Street
and along both sides of 1-10 from the 1-10/1'-17 Interchange northward to
Buckeye Road are expected to develop in accordance with the Sky Harbor Center
proposed master plan.

The Final Drainage Design Report for Buckeye Road-Maricopa Freeway. indicates
that the City of Phoenix existing drainage systems within the future
development are adequate for existing conditions. With only minor
modifications to the existing drainage systems along with implementation of on
site stormwater retention policies, the characteristics of the drainage within
this area should not change to any great extent.

Off-site flows onto ADOT right-of-way will continue to be intercepted by
special curb opening inlets along Buckeye Road and Mohave Street, by open
ditches along the right-of-way. or by headwall inlets.



TABLE 1. EXISTING DRAINAGE AREAS AND THE LOCATION OF THEIR OUTFAU.S.

Drainage Area
Designation

Drainage Area 1

Drainage Area 2

Drainage Area 3

Drainage Area 4

Drainage Area 5

Drainage Area 6

Drainage Area 7

Drainage Area 8

Drainage Area 9

Drainage Area 10

Drainage Area 11

Location of Outfa11s

Discharges through a drop shaft into the
North-South Drainage Tunnel located north of
Buckeye Road, as shown on Figure 2.

Discharges through a drop shaft into the
North-South Drainage Tunnel located north
at Mohave Street, as shown on Figures 3.

Discharges into an existing 60-inch diameter
conduit along the south right-of-way which
conveys the flows westward to the 78" dia.
storm drain along 16th Street, as shown on
Figure 4.

Discharges into the 78" dia. storm drain
along 16th Street, as showm on Figure 5.

Discharges into the 78" dia. storm drain
along 16th Street, as shown on Figure 6.

Discharges into a 60-inch diameter storm
drain located along the south right-of-way
which conveys the flow in the westerly
direction to the 78 n diameter storm drain
along 16th Street, as shown on Figures 6 and
7.

Discharges into an existing 48" dia. storm
drain along 24th Street, which eventually
discharges to the North-South Drainage
Tunnel drop shaft at Mohave Street, as shown
on Figures 2, 3 and 8.

Discharges into the same 48-inch diameter
conduit used by prainage Area 7 which
eventually discharges into the North-South
Drainage Tunnel drop shaft at Mohave
Street, as shown on Figures 2, 3 and 9.

Discharges through twin 72-inch diameter
culverts into the Salt River, as shown on
Figure 10.

Discharges through a 36-inch diameter
culvert into the Salt River, as shown on
Figure 11.

Discharges through an existing closed
conduit drainage system into the Tempe
Drain, as shown on Figll rl~ 12.



EXISTING DRAINAGE AREAS

The existing drainage systems for this section of the 1-10 Corridor Study serve
eleven drainage areas, which are designated as Drainage Areas 1 through 11, on
Figures 2 through 12. Table 1 lists the eleven drainage areas and the locations
of their outfal1s.

Figures 2 through 12 shows the eleven drainage areas, their drainage systems,
their outfal1s, and presents some of the pertinent design flows as documented
in the following final drainage reports:

1. Final Drainage Report
24th Street - Salt River Bridge
Papago Freeway Project 1-10-3(156) P.E.
Phoenix-Casa Grande Highway
By: Evans, Kuhn, and Associates, Inc.

2. Final Drainage Design Report
Buckeye Road-Maricopa Freeway
Phoenix-Casa Grande Highway
Project 1-10-3(154) P.E.
By: Stanley Consultants in Association with Hess, Fogt, Roundtree,

I~.

3. Final Drainage Report
Salt River Bridge to 40th Street
Phoenix-Casa Grande Freeway
Project No. 1-10-3(196) P.E.
By: Daniel, Mann, Johnson, and Mendenhall

4. Final Drainage Report, Supplement No. 2
Salt River Bridge to 40th Street
Phoenix-Casa Grande Highway
Project No. IR-lO-3(196)
By: Daniel, Mann, Johnson, and Mendenhall

The 10-year design flows are shown on Figures 2 through 12 without parenthesis
or brackets. The'SO-year design flows are shown on the figures in parenthesis.
The capacities of the drainage system components are shown on the figures in
brackets. There are also a few locations within the study area, such as
retention sites, where the 100-year design flows are applicable. At these
locations, the designation '(100)' will follow the applicable flows.



Drainage Area 1

Draj.nage Area 1 includes Ramp B-A, Ramp B-B, and the 1-10 eastbound and
westbound lanes from approximately Sta. 7853+40 northward to the" study limits
at Buckeye road (Sta. 7840+30), as shown on Figure 2.

Figure 2 is a schematic of the existing drainage system for Drainage Area 1 and
includes some of the design flows as documented in the Final Drainage Design
Report for Buckeye Road-Maricopa Freeway.

The existing drainage system for Drainage Area 1 consists of inlets, swales,
and closed conduits to collect and convey the flows in the northerly and
northeasterly direction to the drop shaft at the northeast corner of the 1
lO/Buckeye Road traffic interchange which discharges the flow into the North
South Drainage Tunnel, as shown on Figure 2.

The existing drainage system is designed to accept all off-site flows, as shown
on Figure 2. These off-site flows include overland flows of 35 cfs and 75 cfs
from Buckeye Road. The total off-site flow 'along Buckeye Road is 150 cfs and
the Buckeye Road-Maricopa Freeway Final Drainage Design Report assumes the
flows to be evenly divided, with 75 cfs to be intercepted by the inlet along
Ramp B-A and the remaining 75 cfs to be intercepted by the inlet located along
the north curb o,f Buckeye Road, the latter of which is located outside the
study area.

The 10-year and 50-year design flows from Drainage Area 1 through the 54-inch
diameter storm drain across Buckeye Road, as documented in the Final Drainage
Design Report for Buckeye Road-Maricopa Freeway is estimated at 183.1 and 196.1
cfs, respectively. The 54-inch diameter conduit under Buckeye Road has a full
pipe flow capacity of 202 cfs. The maximum allowable discharge into the drop
shaft located at Buckeye Road as documented in ADOT Project AZI-lO-3(224) 'East
Tunnel Inlets' is 486 cfs, which includes the additional flows outside Drainage
Area 1.



FIGURE 2. SCHEMATIC OF EXISTING DRAINA~E SYSTEM FOR· DRAINAG~ AR~A 1.
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Drainage Area 2

Drainage Area 2 includes two sections of 1-10 eastbound and westbound lanes.
The first section is from Sta. 7853+40 southward to Sta. 7861+00 and the second
section is from Sta. 7870+00 southeastward to Sta. 7880+00, as shown on Figure
3. Drainage Area 2 also includes Ramp l7/W-N from Sta. 230+00 northward to its
taper onto 1-10 Westbound lanes and Ramp l7/N-W from 1-17 Sta. 221+00
northward to its taper onto 1-10 eastbound lanes. The 1-10 north right-of-way
from Sta 7835+00 southward and eastward to Sta. 7892+00 and a section of 1-10
west right-of-way from Sta. 7853+00 southward to 1-17 Sta. 221+00, also shown
on Figure 3.

Figure 3 is a schematic of the existing drainage system for Drainage Area 2 and
includes some of the design flows as documented in the Final Drainage Design
Report for Buckeye Road-Maricopa Freeway.

The existing drainage system consists of inlets, swales, drainage ditches, and
closed conduits to collect and convey flows to the drop shaft located
northeast of the I-lO/Mohave Street interchange,. which in turn discharges into
the North-South Drainage Tunnel, as shown on Figure 3.

The existing drainage system is designed to collect and convey ADOT's runoff
and all off-siter.flows draining onto ADOT's right-of-way to the Mohave Street
drop shaft, as shown on Figure 3. Off-site flows draining onto ADOT right-of
way includes 200 cfs from Mohave Street, 175 cfs from Cocopah Street, 115 cfs
from Pima Road, and 50 cfs from overland flow, as shown on Figure 3. The
design flows from south of Mohave Street, as documented in the Final Drainage
Design Report for Buckeye Road-Maricopa Freeway are estimated at 154 cfs and
182 cfs for the 10-year and 50-year storm events, respectively. The design
flows for the contribution area north of Mohave Street are estimated at 373 and
377 cfs for the 10-year and 50-year storm events, respectively.

The drop shaft located at the northeast corner of the I-lO/Mohave Street
interchange, has a maximum allowable discharge of 540 cfs into the North-South
Drainage Tunnel, as documented in ADOT Project AZI-lO-3(224). East Tunnel
Inlets.



FIGURE 3. SCHEMATIC OF EXISTING DRAINAGE SYSTEM FOR DRAINAGE AR~A 2.
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Drainage Area 3

Drainage Area 3 includes the west section of the 1-10/1-17 traffic interchange.
as shown on Figure 4. Drainage Area 3 is comprised of 1-17 eastbound lanes
from approximately 1-17 Sta. 208+40 eastward to 1-17 Sta. 219+50 and 1-17
westbound lanes from 1-17 Sta. 212+00 eastward to 1-17 Sta. 222+00. Also
included in Drainage Area 3 is Ramp l7/N-W from 1-17 Sta. 212+00 northward to
1-17 Sta. 221+00, Ramp l7/W-N from 1-17 Sta. 208+40 eastward and northward to
1-17 Sta 240+50, and 1-10 eastbound and westbound lanes from approximate Sta.
7870+00 northward to Sta. 7861+00.

Figure 4 is a schematic of the existing drainage system for Drainage Area 3 and
includes some of the design flows as documented in the Final Drainage Design
Report for Buckeye Road-Maricopa Freeway.

The existing drainage system consists of a series of inlets along 1-10, Ramp
l7/W-N, and Ramp l7/N-W, which collect and convey runoff to the West Included
Area, as shown on Figure 4. Ramp l7/W-N is depressed as it crosses under 1-17
and -1-10 and requires a pumping facility to lift the runoff into the West
Included Area.

The West Included Area serves as a detention facility to provide peak flow
attenuation for the 100-year storm event, with a maximum outflow of 17.9 cfs,
a maximum detention storage of 130,000 cubic feet (approx. 3.0 A-F), and a
maximum ponding depth of 2.8 feet. Review of documentation in the Final
Drainage Design Report for Buckeye Road-Maricopa Freeway indicates availability
of additional detention storage beyond present requirements.

Discharge from the West Included Area is southward through a 24" dia. outlet
conduit, upsizing to a 36" dia. conduit after collecting flows from 1-17
eastbound and westbound lanes and continuing southward to where it connects
into a 60" storm drain. The 60" storm drain flows in the westerly direction
from Drainage Area 3 along with additional flows collected from Drainage Area
6, as shown in Figures 4 and 7. The 60" dia. storm drain continues in the
westerly direction along 1-17 south right-of-way to 16th Street, where it
discharges into a-78" dia. storm drain.

The design flow into the 60" storm drain from Drainage Area 3 is estimated at
22.4 cfs for the 100-year storm event.
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Drainage Area 4

Drainage Area 4 includes the 1-17 westbound lanes from 1-17 Sta. 212+00
westbound to the study limits at 16th Street (1-17 Sta. 188+20) and includes
the temporary ramp onto 16th Street. Also included in Drainage area 4 is Ramp
l7/N-W from 1-17 Sta. 210+90 eastward to its taper onto 1-17 westbound lanes
and the 1-17 north right-of-way. as shown on Figure 5.

Figure 5 is a schematic of the existing drainage system for Drainage Area 4 and
includes some of ~he design flows as documented in the Final Drainage Design
Report for Buckeye Road-Maricopa Freeway.

The existing drainage system consists of a series of inlets along the north
shoulders of 1-17 westbound lanes and Ramp 17/N-W which conveys the pavement
flows northward into either a drainage swale or an existing storm drain. as
shown on Figure 5. These flows are then conveyed in the westerly direction
with discharge into the 78-inch dia. storm drain along 16th Street.

The design flows as shown on Figure 5 represent only those flows from
17/N-W. The 1-17 westbound lanes. as shown on Figure 5. were not part of
Project Buckeye Road-Maricopa Freeway. Therefore. documentation of
drainage system was not included in that drainage report.

Ramp
ADOT

the
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Drainage Area 5

Drainage Area 5 includes the 1-17 eastbound lanes from 1-17 Sta. 208+30
westward to the study limits at 16th Street (1-17 Sta. 188+20) and Ramp l7fW-N
from Sta. 208+30 westward to its taper from 1-17 eastbound lanes. Also
included in Drainage Area 5 is a section 1-17 westbound lanes from 1-17 Sta.
212+00 westward to 1-17 Sta. 203+90 and the 1-17 south right-of-way, as shown
on Figure 6.

Figure 6 is a schematic of existing drainage system for Drainage Area 5. There
are two separate existing drainage systems within Drainage Area 5.

The first existing drainage system consists of a series of inlets along the
south shoulder of the 1-17 eastbound lanes. These collect and convey pavement
flows southward to an IS-inch dia. storm drain, which in turn conveys these
flows in the westerly direction to the 78-inch storm drain along 16th Street,
as shown on Figure 6. The second existing drainage system consists of an inlet
along the north shoulder of 1-17 westbound lanes and another inlet along the
south shoulder of Ramp l7/W-N, which collects and conveys flows southward to a
60-inch dia. storm drain, which in turn also conveys the flows to the 78-inch
diameter storm drain along 16th Street, as shown on Figure 6.

The 1-17 eastbound and westbound lanes along with Ramp l7fW-N were not part of
ADOT Project Buckeye Road-Maricopa Freeway and therefore, documentation of the
drainage system was not included in that drainage report.
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FIGURE 6. SCHEMATIC OF EXISTING DRAINAGE SYSTEM FOR DRAINAGE AREA 5.
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Drainage Area 6

Drainage Area 6 includes the 1-10 eastbound and westbound lanes from Sta.
7880+00 eastward to approximately Sta. 7891+60 (I-10/24th Street Traffic
Interchange), the 1-17 eastbound lanes from 1-17 Sta. 219+50 eastward to 1-17
Sta. 238+00, the East Included Area, and the south right-of-way, as shown on
Figure 7.

Figure 7 is a schematic of the existing drainage system for Drainage Area 6 and
includes some of the design flows as documented in the Final Drainage Design
Report for Buckeye Road-Maricopa Freeway.

The existing drainage system consists of a series of inlets along 1-10
eastbound and westbound lanes and 1-17 eastbound lanes which collect and convey
pavement flows to the East Included Area." Discharge from the East Included
Area is controlled by a 48-inch dia. conduit. Flows from the East Included
Areas are in the southerly direction and discharge into a 60-inch storm drain
located in the south right-of-way. This in turn conveys the flow in the
westerly direction, to the 78-inch dia. storm drain along 16th Street.

The East Included Area is designed for a maximum outflow rate of 47 cfs for the
50-year storm event, with a ponding depth at the 48-inch dia. outlet pipe of
3.4 feet. Documentation from the Final Drainage Design Report for Buckeye
Road-Maricopa Freeway indicates availability of additional storage to
completely retain runoff from a 100-year, 2-hour storm event should the outlet
become plugged.

The design discharge from the East Included Area ia estimated at 34.3 cfs with
a ponding depth of 2.5 feet for the 10-year storm event and a discharge rate of
54.1 cfs for the 100-year storm event. The design flows along the south
right-of-way is estimated at 15.3 cfs from the east and 1,4 cfs from the west
for the 10-year storm event, as shown on Figure 7.
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Drainage Area 7

Drainage Area 7 includes the 1-10 eastbound lanes from approximately Sta.
7892+60 (I-IO/24th Street traffic interchange) eastward to Sta. 7901+40, Ramp
24-B from its intersection with 24th Street eastward to Sta. 7901+00, Ramp 24-B
infield area, and the south right-of-way from 24th Street (Sta.
7892+60) eastward to Sta. 7904+80, as shown on Figure 8.

Figure 8 is a schematic of the existing drainage system for Drainage Area 7 and
includes some of the design flows as documented in the Final Drainage Report
for 24th Street to the Salt River Bridge.

The existing drainage system consists of a series of inlets along the south
shoulders of 1-10 eastbound lanes and Ramp 24-B to collect and convey flows
southward to the 30-inch dia. storm drain located in the south right-of-way.
The 30-inch dia. storm drain conveys the flows in the westerly direction to
24th Street. At this location, the 30-inch storm drain crosses northward under
1-10 and connects to a 48-inch storm drain. The 48-inch dia. storm drain
conveys flows from Drainage Area 7, along with flows from Drainage Area 8, to
the North-South Drainage Tunnel drop shaft at Mohave Street.

The design flows from Drainage Area 7, as documented in the Final Drainage
Report. for 24th Street to the Salt River Bridge, are estimated at 19.8 cfs and
23.3 cfs for the 10-year and 50-year storm events, respectively.



FIGURE 8. SCHEMATIC OF EXISTING DRAINAGE SYSTEM FOR DRAINAGE AREA 7.
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Drainage Area 8

Drainage Area 8 includes Ramp 24-A from its intersection with 24th Street
eastward to approximately Sta. 7900+80 and the north right-of-way from 24th
Street (Sta. 7892+00) eastward to approximately Sta. 7905+00, as shown on
Figure 9.

Figure 9 is a schematic of the existing drainage system for Drainage Area 8 and
includes some of the design flows as documented in the Final Drainage Report
for 24th Street to the Salt River Bridge.

The existing drainage system consists of a series of inlets and conduits along
the south shoulder of Ramp 24-A to collect and convey flows in the northerly
direction into either the S-foot wide riprap trapezoidal channel or the 30-inch
storm drain along the north right-of-way, as shown on Figure 9. Flows into the
trapezoidal channel are conveyed in the westerly direction to an inlet
structure located at Sta. 7896+00, which in turn discharges the flows into the
30-inch dia. storm drain. The 30-inch dia. storm drain conveys the flows in a
westerly direction along with other flows collected from Ramp 24A to 24th
Street. At 24th Street, flows from Drainage Area 8 along with flows from
Drainage Area 7 are discharged into a 48-inch dia. storm drain. The 48-inch
storm drain conveys these flows to the North-South Drainage Tunnel drop shaft
at Mohave Street.,_

As documented in the Final Drainage Report for 24th Street to the Salt River
Bridge, the design. frequency is 10-years for the channels and the conduits,
while the 50-year design frequency is used for the culverts. The design flow
in the 5.0 foot wide riprap trapezoid channel at the inlet structure (Sta.
7896+00) is estimated at 38.8 cfs for the 10-year storm event. The total flow
from the 30-inch dia. storm into the 48-inch dia. storm drain along 24th
Street is estimated at 43.1 cfs, for the 10-year storm.
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Drainage Area 9

Drainage Area 9 includes the 1-10 westbound lanes from the I-10/24th Street
traffic interchange (Sta. 7890+00) eastward to the Salt River (Sta. 7941+00),
Ramp 24-A from Sta. 7905+00 eastward to its taper from the 1-10 westbound
lanes, and the north right-of-way from Sta 7905+00 eastward to the Salt River,
as shown on Figure 10.

Figure 10 is a schematic of the existing drainage system for Drainage Area 9
and includes some of the design flows as documented in the Final Drainage
Report for 24th Street to the Salt River Bridge.

The existing drainage system consists of a series of inlets located along the
1-10 median and Ramp 24-A gore area to collect and convey flows northward to
the 10-foot wide trapezoidal channel located in the north right-of-way. The
trapezoidal channel collects and conveys these flows in the easterly direction,
discharging through four, 48-inch dia. culverts, continuing eastward through
the trapezoidal channel to twin 72-inch dia. culverts, which in turn
discharges the flows into the Salt River, as shown on Figure 10.

Also included in Drainage Area 9 are the off-site flows onto ADOT's north
right-of-way, as shown on Figure 10. Review of the Final Drainage Report for
24th Street to the Salt River Bridge indicates that the offsite flows represent
the lO-year frequency. The 50-year storm event is used for the design of the
culverts. Therefore, the design flows as shown within the 10-foot wide
trapezoidal channel on Figure 9 represent the lO-year frequency, while the flow
rates as shown at the culverts represent the 50-year frequency.

The inconsistancy between the 10-year design flows in the 10-foot. wide
trapezoidal channel and the 50-year design flows to size the· 4-48 inch dia.
culverts and the twin 72-inch dia. culverts can be explained by different
methodologies. The sizing of the channel was determined by adding the
discharge flows together as the analysis progressed downstream. The design
flows for the culverts was determined by calculating a time of concentration
for the entire contributing area, obtaining the 50-year intensity, and
calculating the rate of flow using the rational method.

The four 48-inch diameter culverts convey the 50-year flow rate of 214 cfs
under outlet control conditions with a headwater depth of 4.41 feet.

The twin 72-inch diameter culverts convey the 50-year flow rate of 217 cfs
under inlet control conditions with a headwater depth of 3.96 feet. This sets
the water surface approximately 6.87 feet below the top of the dike which runs
parallel to the Salt River along the west bank, as shown on Figure 10.
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Drainage Area 10

Drainage Area 10 includes the 1-10 eastbound lanes from Sta. 7901+40 eastward
to the Salt River (Sta. 7941+00), Ramp 24-B from Sta. 7901+40 eastward to its
taper onto the 1-10 eastbound lanes, and the south right-of-way from Sta.
7904+80 eastward to the Salt River, as shown on Figure 11.

Figure 11 is a schematic of the existing drainage system for Drainage Area 10
and includes some of the design flows as documented in the Final Drainage
Report for 24th Street to the Salt River Bridge.

The existing drainage system consists of a series of inlets along the south
shoulders of 1-10 eastbound lanes and Ramp 24-B to collect and convey flows in
the southerly direction into either the 5-foot wide trapezoidal channel along
the south right-of-way, or the 36-inch dia. storm drain, as shown on Figure 11.
Flow collected in the 5-foot wide trapezoidal channel are conveyed in the
easterly direction to a 36-inch dia. storm drain which directs the flows into
the Salt River.

The 10-year design flow at the inlet structure to the 36-inch storm drain, as
documented in the Final Design Report for 24th Street to the Salt River Bridge,
is 25.8 cfs. The design flow through the 36-inch storm drain is 32.7 cfs for
the 50-year storm-event with a projected headwater depth of 5.6 feet.
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Drainage Area 11

Drainage Area 11 includes the 1-10 eastbound and westbound lanes from the Salt
River bridge (Sta. 7941+00) eastward to the I-10/48th Street traffic
interchange at Sta. 8075+00, the traffic interchanges at University Drive and
40th Street, and the north and south rights-of-way, as shown on Figure 12.

Figure 12 is a schematic of the existing drainage system for Drainage Area 11
and includes some of the design flows as documented. in the Final Drainage
Design Report for the 32nd Street Interchange, Supplement No.3.

The section of 1-10 located between the 40th Street interchange (Sta. 8027+00)
and the 48th Street interchange (Sta. 8075+500 does not have an established
drainage system. Pavement runoff from the 1-10 westbound lanes flows in the
northerly direction onto the north right-of-way. These. flows, along with
flows from the north right-of-way, are then conveyed overland in the westerly
direction to a private retention basin adj acent to 40th Street, belonging to
the Pepsi Cola Facility, as showm on Figure 12. Pavement runoff from the 1-10
eastbound lanes flow in the southerly direction onto the south right-of-way.
These flows, along with flows from the south right-of-way and a residential
development whose flows drain northward onto ADOT right-of-way, flow overland
in a westerly direction to an inlet located south of Ramp 40B and east of 40th
Street which is' connected to the City of Phoenix drainage system. The
residential development drains in the northerly direction and ponds along the
noise wall. Openings have been provided along the noise wall, to allow the
flows to discharge onto ADOT south right-of-way.

The projected peak flows for this section of 1-10 were calculated in the
earlier 1-10 Corridor Drainage Report from Baseline Road to 40th Street and
the results are duplicated in Table 2. The north right-of-way and the 1-10
westbound lanes generate projected peak flows of 7.6 cfs and 12.2 cfs for the
10-year and. the 50-year storm events at the Pepsi Cola retention basin,
respectively. Runoff volume into the Pepsi-Cola retention basin is
approximately 2.0 acre-feet for the 10-year storm event, and approximately 3.3
acre-feet for the 50-year storm event. The south right-of-way 'and 1-10
eastbound lanes generate a projected peak flow of 6.6 cfs and 10.6 cfs for the
10-year and 50-year storm events, respectively. The residential development
generates projected peak flows of 48.6 cfs and 79.5 cfs for the 10-year and 50
year storm events, respectively. The combined projected peak flows are 38.4
cfs and 67.9 cfs at the inlet to the Phoenix storm drainage system for the 10
year and SO-year storm events, respectively.
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Table 2. PROJECTED PEAK FLOYS AND STORAGE VOLUMES FOR THE SECTION OF 1-10
BETWEEN 40TH STREET AND 48TH STREET TRAFFIC INTERCHANGES.

AREA

STORK
FREQUENCY

(YEARS)

PROJECTED
PEAK FLOY

(CFS)

PROJECTED
STORAGE

VOLUME
(ACRE- FEET)

OUTFALL
LOCATION

1-10 Yestbound 10 7.6
Lanes & North 50 12.2
Right-of-Yay

Residential 10 48.6
Development 50 79.5

1-10 Eastbound 10 6.6
Lanes & South R.O.Y. 50. 10.6

Residential 10 38.4
Development 1-10 50 67.9
Eastbound Lanes,
and South R.O.Y.

2.0
3.3

6.9
11.2 .1.D

Pepsi Cola's
Retention
Facility

Onto ADO'!" s
South R.O.Y.

Grate Inlet
at 40th Street.
Connects to the
City of Phoenix
drainage system

From the. I-lO/40th Street traffic interchange westward to the Salt River, an
existing closed conduit drainage system along the north right-of-way collects
and conveys flows from 1-10 eastbound and westbound lanes, and the 40th Street
and University Drive traffic interchanges westward to the Tempe Drain outfall,
as shown on Figure 12. The existing drainage system ranges in size from 66
inch dia. conduit at the outfall located west of the I-lO/University Drive
Interchange to a 54-inch dia. conduit at its temporary termination point east
of I-lO/40th Street traffic interchange. From the Salt River eastward to the
University Drive outfall, several laterals collect and convey flows from 1-10
eastbound and westbound lanes northward into the Tempe Drain.

The drainage design criteria for this section of 1-10 was to provide a drainage
system to handle the additional 1-10 east and west lanes, the HOV lanes, and
the original proposed traffic interchanges at University Drive and 40th Street.
The projected peak flows at the University Drive outfall is approximately 154
cfs for the 10-year storm event and 221 cfs for the 50-year storm event, which
includes the projected future drainage from the section of 1-10 between 40th
and 48th Street.



ULTIMATE DRAINAGE AREAS

The ultimate drainage systems for this section of the I-IO Corridor Study, in
accordance with Functional Plan Alternative C-l, are presented in this section
of the drainage report. Design flows as referred to in this section of the
report, are those flows as documented in the drainage reports. Future flows
as referred to in this report, represent the flows that are projected to occur
when the roadway system is completed in accordance with Functional Plan
Alternative C-l. Existing drainage systems refers to the drainage system that
are in place or will be in place upon completion of current ADOT contracts.
Ultimate drainage systems refers to the recommended drainage systems for the
roadway system in accordance with Functional Plan Alternative C-l.

The study area is divided into twelve ultimate drainage areas, designated
Ultimate Drainage Areas 1 through 12, as shown on Figures Ie through lOe in
Appendix C. These twelve ultimate drainage areas are assigned numeric
designations of 1 through 12, which corresponds to the numeric designations
assigned to the existing drainage areas as presented in the Existing Drainage
Areas section. There is one exception, Existing Drainage Area 11 is divided
into two ultimat~. drainage areas, designated Ultimate Drainage Areas 11 and 12,
as shown on Figures 6C through lOC in Appendix C.

Figures Ie through lOe in Appendix C, shows the ultimate drainage systems for
each of the twelve ultimate drainage areas. Each ultimate drainage system,
includes those existing drainage system. components to remain part of the
ultimate drainage. system, those existing drainage system components which
require modification or relocation, and the new drainage system components to
be added. In addition, these figures also show the existing roadways to
remain, the existing roadways to be removed, and the roadways still to be
constructed in accordance with Functional Plan Alternative C-l are also shown.

The remaining portion of this section includes the design assumptions and
conditions, the proposed drainage approaches and the recommended ultimate
drainage systems.



Design Assumptions and Conditions

The ultimate drainage systems concepts proposed and as presented in this
section of the 1-10 Corridor Study are based on the following design conditions
and assumptions:

o The design flows into the North-South Drainage Tunnel drop shafts,
at I -IO/Buckeye Road and I -IO/Mohave Street interchanges, as
.documented in ADOT Project 'East Tunnel Inlets', will continue to be
applicable for those ul timate drainage areas whose flows discharge
to these drop shafts. The ramification of this assumption is that
the existing design flows represent the maximum flow rates allowed
at the drop shafts and any increase in these flows will have to be
handled on-site, prior to their discharge into the North-South
Drainage Tunnel.

o The off-site flows onto ADOT right-of-way, as documented in the
Final Drainage Design Report for Phoenix-Casa Grande Highway, Buckeye
Road-Maricopa Freeway and the Final Drainage Report for Phoenix-Casa
Grande Highway, 24th Street to Salt River Bridge will continue to be
applicable in the design of the recommended ultimate drainage systems
for the. twelve ultimate drainage areas.

o The design flow rates and, consequently, the headwater depths at the
location of hydraulic transitions from open channel drainage system
components to closed conduit drainage system components will
represent the maximum flow rates allowed for the ultimate drainage
systems at those locations. The importance of this assumption is
that the additional flows from future roadways will have to be
controlled hydraulically on-site by the open channel components of
the ultimate drainage systems.

o Those existing drainage areas whose flows are conveyed to the 78-inch
diameter storm drain outfall along 16th Street, as documented in the
two drainage reports, represent the maximum allowable flow rates for
these ultimate drainage areas. Therefore, additional flows from
future roadways will also have to be controlled hydraulically on-site
by the open channel components of the ultimate drainage systems.
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Proposed Drainage Approaches

Two drainage approaches are proposed for this section of the 1-10 Corridor
Study, from 16th Street/Buckeye Road to 48th Street. The first drainage
approach proposed is for the section of the 1-10 Corridor Study west of the
Salt River Bridge and includes Ultimate Drainage Areas 1 through 10, as shown
on Figures lC through 4C in Appendix C. The second drainage approach proposed
is for the section of the 1-10 Corridor· Study from the Salt River Bridge
eastward to the I-IO/48th Street traffic interchange and includes Ultimate
Drainage Areas 11 and 12, as shown on Figures 5C through lOC in Appendix C.

Drainage approach--Buckeye Road/16th Street to the Salt River Bridge:

The first drainage approach proposed includes the section of the 1-10 Corridor
Study west of the Salt River, where the main drainage system components such
as trunk lines, open channels and swales, along with the outfalls are already
in place or will be in place upon completion of existing ADOT contracts.
Future roadways for this section of the 1-10 Corridor Study will include the
eastbound and westbound collector-distributor roads and several ramps. The
drainage approach proposed is to increase the size and thus the storage
capacity, of the existing swales and channels-as required, in order to handle
the additional runoff from future roadways, while maintaining the design flows
(as documented in the drainage reports) at the inlet structures (hydraulic
transitions from channel flow to closed conduit flow). To summarize, the
existing swales and channel components are increased in size at those locations
where the additional flows from future . roads are discharged. These open
channels will function as on-site conveyance/detention facilities while
maintaining their design discharges at the inlet structures by increasing
their storage capacity. The approach proposed will require up-sizing and, at
certain locations, relocating existing swales and open channels.

There will be instances where flows from future roadways will be discharged
directly into the closed conduit components of the ultimate drainage systems,
thus eliminating the opportunity to provide peak flow attenuation. In these
instances, it will be necessary to reduce the channel flows in the ultimate
drainage system to compensate.



Drainage Approach--Salt River Bridge to the I-10/48th Street Interchange:

The second drainage approach proposed is for the section of the 1-10 Corridor
Study from the Salt River Bridge eastward along 1-10 to the I-10/48th Street
traffic interchange. Future roadways for this section of the 1-10 Corridor
Study include the eastbound and westbound collector-distributor roads and the
modifications to the interchanges at University Drive and 40th Street. The
existing closed drainage system along the north right-of-way does not have
sufficient capacity to handle the projected future flows from the ultimate
roadway system. As a result, the drainage approach proposed is.to provide an
additional closed drainage system along the south right-of-way from an outfall
into the Salt River eastward to approximately 1100 feet west of the I-10/48th
Street interchange.

By transferring those flows generated from the 1-10 eastbound lanes, excluding
H.O.V. lanes, to the proposed south closed drainage system, additional
capacity is created in the existing closed drainage system, to include flows
from the future westbound collector-distributor roads and the north portions of
the University Drive and 40th Street Interchanges.

The proposed closed conduit drainage along the 1-10 south right-of-way system
will be designed.to collect and convey flows from the 1-10 eastbound lanes, the
future eastbound collector-distributor roads, and the south portions of the
interchanges at University Drive and 40th Street in accordance with ADOT design
criteria.



Ultimate Drainage Area 1

Ultimate Drainage Area 1 includes the section of the existing 1-10 eastbound
and westbound lanes from approximately Sta. 7853+40 northward to the Study
Limits at Sta. 7840+20. Also included in this drainage area are sections of
future Ramps BU-A and BU-B, and sections of the future eastbound and westbound
collector-distributor roads, as shown on Figure lC in Appendix C.

The outfall for Ultimate Drainage Area 1 drainage system remains the North
South Drainage Tunnel drop shaft at Buckeye Road. The Buckeye Road drop shaft
has a design flow of 485 cfs, as documented in ADOT project "East Tunnel
Inlet". The drainage approach proposed, assumes that the design flows
presented in the Final Drainage Design Report, Buckeye Road-Maricopa Freeway,
and those flows outside the study area, also discharging to the Buckeye Road
drop shaft, when combined, is equivalent to the design flow of 485 cfs.
Therefore, additional flows from future roadways within Ultimate Drainage Area
I will need be handled on-site prior to discharge to the Buckeye Road drop
shaft.

The drainage approach proposed is to outlet those flows from the future
roadways into either swales or drainage ditches along the right-of-ways, as
shown on Figure.lC in Appendix C, then increase their storage capacity, in
order to maintain the design headwater depth at the inlets structures to the
closed drainage system, thereby maintaining the design flows. These swales
and drainage ditches will function as conveyance systems and also as detention
facilities in order to provide the necessary peak flow attenuation to reduce
the ultimate peak flows to the respective design flows, as documented in the
Buckeye Road-Maricopa Freeway Final Drainage Design Report.

The drainage concept proposed, for Ultimate Drainage Area I, requires
relocating the existing swale along the west right-of-way and upsizing it to a
drainage ditch, as shown on Figure IC in Appendix C. Additional flows from
the future Ramp.BU-B and the future eastbound collector-distributor road are to
be qischarged into the relocated drainage ditch. The drainage ditch is to be
enlarged as required, to maintain the design headwater depth at the inlet
structure to the 24-inch storm drain. The Final Drainage Design Report has a
design discharge flow of 7.7 cfs for the 10-year frequency storm event (the
design headwater depth at the inlet to the 24-inch storm drain was not
provided) and a design discharge flow of 10.6 cfs with a headwater depth of
0.78 feet for the 50-year frequency storm event.

The existing swale along the east right-of-way will not require relocation,
but will require upsizing to handle the additional flows from future Ramp BU-A
and future westbound collector-distributor road. Since some of the future
flows will be connected directly to the existing closed conduit drainage
system, on-site peak flow attenuation is eliminated. Therefore. the drainage
concept proposed is to reduce the discharge in the enlarged channel to below
the design discharge at the inlet structure to compensate for those future
flows which are discharged directly to the closed drainage system.



The existing swale along the east right-of-way. discharging into the 36-inch
storm drain at Sta. 7847+00, has a design flow of 76.5 cfs for the lO-year
frequency storm event (the headwater depth at inlet structure was not
provided). The 50-year storm event generates a design flow of 78.9 cfs with a
headwater depth of 4.9 feet. Note that both design flows include a cumulative
off-site flow of 70 cfs.



Ultimate Drainage Area 2

Ultimate Drainage Area 2 includes two sections of the existing 1-10 eastbound
and westbound lanes from approximately Sta. 7853+40 southward to Sta. 7861+00
and from approximately Sta. 7870+00 eastward to Sta. 7880+00, and the 1-17
westbound lanes from approximately 1-17 Sta. 227+00 eastward to 1-17 Sta.
240+40. Also included in Ultimate Drainage Area 2 are sections of future
eastbound and westbound collector-distributor roads and sections of future
Ramps Bu-A, Bu-B, and WB T-5 as shown on Figures lC, 3C, and 4C in Appendix C.

The outfall for Ultimate Drainage Area 2 remains the North-South Drainage
Tunnel drop shaft at Mohave Street. The Mohave Street drop shaft has a design
flow of 540 cfs, as documented in ADOT Project 'East Inlet Tunnels'. As
stated in the design assumptions, the design flow of 540 cfs represents the
maximum allowable fl0?f) that can be discharged into the Mohave Street drop
shaft. It is also as d that the design flows as presented in the Final
Drainage Design Repo t, Buckeye Road-Maricopa Freeway, represent a flow
equivalent to the 540 s design flow. Therefore, the additional future flows
will require peak flow attenuation through on-site detention.

The drainage approach proposed for Ultimate Drainage Area 2 is a combination
of relocation and enlargment of existing drainage swales and channels in order
to provide the necessary peak flow attentuation through on-site detention in
order to reduce the ultimate peak flows to their respective design flows.

The existing swales located west of 1-10, both north and south of Mohave
Street, as shown on Figure lC in Appendix C, will require relocation outside
the future eastbound collector-distributor road and upsizing. Future flows for
the eastbound collector-distributor road along with existing flows from 1-10
are to be discharged to the relocated drainage ditch and swale. The drainage
ditch and swale are to be increased in size, as necessary, to accommodate the
additional flows while maintaining the design flows at the inlet structures to
the closed conduit drainage system.

East of the I-I~ eastbound lanes and north of Mohave Street, future flows from
the westbound collector-distributor road and Ramp BU-A are to be discharged to
the existing 10 feet wide drainage ditch, as shown on Figure IC in Appendix C.
Because of the capacity of the 10-foot drainage ditch, the accumulated peak
flows from off-site (290 cfs for the 50-year storm event), and the probable
difference in time of concentration, the additional future flows will not
increase the design flow signicantly to justify modification to the drainage
ditch.

The area south of Mohave Street, which includes the northeast portion of the
1-10/1 -17 traffic interchange, as shown on Figures 3C and 4C in Appendix C,
will require a detention facility along with providing additional drainage
swales and culverts while relocating existing drainage swales in conflict with
future roads. These additional drainage swales wi11 be required north of the
future westbound collector-distributor road to collect and convey these flows
to the proposed detention facility. The proposed detention facility is to be
sized such that the design flow at the inlet structurp. is maintained.



The location of the proposed detention facility has a design discharge of 62.2
cfs and a headwater depth of 4.3 feet for the 10-year frequency storm event.
The swale along the 1-10 west right-of-way, north of Mohave Street, has a
design flow of 6.8 cfs for the 10-year frequency storm event (the headwater
depth was not provided). The swale along the 1-10 west right-of-way, south of
Mohave Street, has a design flow of 6.7 cfs and a headwater depth of 0.47 feet
for the 10-year frequency storm. The 10 foot wide drainage ditch along the I
10 east right-of-way for the area north of Mohave Street has a design flow of
300 cfs for the 10-year frequency storm event with a projected headwater depth
of 9.2 feet. Note that the total flow into the 10 foot wide drainage ditch
includes a cumulative off-site flow of 290 cfs.



Ultimate Drainage Area 3

Ultimate Drainage Area 3 includes the eastbound and the westbound lanes of
1-17 . from approximately 1-17 Sta 208+40 eastward to approximately 1-17
Sta. 220+00, sections of Ramp 17/N-W and Ramp 17/W-N along the south section of
the 1-10/1-17 interchange, and the west Included Area (detention facility).
Also included in Ultimate Drainage Area 3 is a short. section of the future
eastbound collector-distributor road, as shown on Figures 1C, 2C, and 3C in
Appendix C.

The outfall for Ultimate Drainage Area 3 remains the 78-inch diameter storm
drain along 16th Street, as shown on Figure 2C in AppendiX C. Flows from the
West Included Area and other parts of Ultimate Drainage Area 3 are collected
in the existing 60-inch diameter storm drain along the south right-of-way and
conveyed in a westerly direction along with other flows to the 78-inch diameter
storm drain.

The only future flow to be added to Ultimate Drainage Area 3 is from the short
section of the future eastbound collector-distributor road, as shown on Figure
3C in Appendix C, whose flows will be discharged into the West Included Area.
The remaining sections of the existing drainage system within the Ultimate
Drainage 3 Area will remain unchanged. The additional area from the future
eastbound collector-distributor road is approximately 0.32 acres of pavement.
When compared to the existing area contributing to the West Included Area of
16.06 acres, this amounts to an increase of only 2 percent. Re-ana1ysis of the
West Included Area with the additional area from the future eastbound
collector-distributor road included results in a slight increase in the peak
inflow from 78.1 cfs to 79.9 cfs and also, a small increase in the maximum
outflow from 17.9 cfs to 18.4 cfs. The maximum ponding elevation remains at
its design stage of 2.8 feet with the maximum storage requirement also
remaining at its design capacity of 130,000 cubic feet. The supporting
calculations are included in Appendix B. The data and methodology used for re
analysis of the West Included Area is taken from the Final Drainage Design
Report for Phoenix-Casa Grande Highway, Buckeye Road-Maricopa Freeway.



Ultimate Drainage Area 4

Ultimate Drainage Area 4 includes the existing 1-17 westbound lanes from
approximately 1-17 Sta. 203+90 westward to the study limits at 16th Street
(1-17 Sta. 188+20), and the 1-17 north right-of-way from the 1-10/1-17 traffic
interchange westward to 16th Street, as shown on Figure 2C in Appendix C.

According to Functional Plan Alternative C-l, the ultimate roadway system
along this section of 1-10, is already in place. Accordingly, the required
drainage system is also in place.



Ultimate Drainage Area 5

Ultimate Drainage Area 5 includes the existing 1-10 eastbound lanes from
approximately 1-17 Sta. 208+40 westward to the study limits at 16th Street
(1-17 Sta. 188+20), a section of 1-17 westbound lanes from 1-17 Sta. 212+00
westward to 1-17 Sta. 204+00, and the 1-17 south right-of-way from the 1-10/ 1
17 traffic interchange westward to at 16th Street, as shown on Figures 2c and
3C in Appendix C.

According to Functional Plan Alternative C-l, the ultimate roadway system
along this section of I -10 is already in place. Accordingly, the required
drainage system is also in place.



Ultimate Drainage Area 6

Ultimate Drainage Area 6 includes the existing 1-10 eastbound and westbound
lanes from approximately Sta. 7880+00 eastward to Sta. 7891+60 (the I-10/24th
Street Traffic Interchange). The existing 1-17 eastbound lanes from
approximately 1-17 Sta. 219+50 eastward to 1-17 Sta. 238+00, the East Included
Area (a detention facility), and the south right-of-way. In addition, the
Ultimate Drainage Area 6 also includes the future eastbound collector
distributor road from approximately Sta. 7873+60 eastward to Sta.7905+50 and
the future Ramp EB T-l from its taper from 1-17 eastbound lanes eastward to
its taper onto the future eastbound collector-distributor road, as shown on
Figures 3C and 4C in Appendix C.

The outfall for Ultimate Drainage Area 6 remains the existing 78-inch diameter
storm drain along 16th Street (refer to Figure 2C in Appendix C). An
existing 60-inch storm drain along the south right-of-way collects and conveys
the flows in a westerly direction to the the 78-inch diameter outfall line.

The drainage concept proposed for Ultimate Drainage Area 6 includes the
utilization of the existing East Included Area (detention facility), the up
sizing and relocation of existing swales and channels as necessary to handle
the additional flows the future eastbound collector-distributor road and Ramp
EB T-l, and the installation of culverts under the future Ramp EB T-l and the
eastbound collector-distributor road which will hydraulically control discharge
from their contributing areas.

The East Included Area will include an additional drainage area of
approximately 0.17 acres of impervious surfaces from the future eastbound
collector-distributor road as shown on Figure 3C in Appendix C. Re-analysis
of the East Included Area was performed using the methodology as presented in
the Final Drawings Design Report for Buckeye Road-Maricopa Freeway, with the
additional drainage area included. The results show an increase in the inflow
peak flow for the 100-year, 10-min. storm event from 54.1 cfs to 55.1 cfs.
This increase in peak flow changes the headwater depth at the 48-inch diameter
inlet pipe,from its design depth of 3.4 feet to approximately 3.42 feet as
shown on Figure 5B in Appendix B. The minimal increase in headwater depth,
does not justify making any change to the East Included Area detention
facility. Furthermore, the design results indicated additional storage
capacity beyond present design requirements. Thus, the East Included Area is
adequately sized to handle the additional flow with its present design. The
supporting calculations are included in Appendix B.

The flows from the future Eastbound collector-distributor road and the future
Ramp EB T-1 are to be conveyed northward to an exis ting swale which is up
sized to a drainage ditch, as shown on Figures 3C and 4C in Appendix C. The
drainage concept proposed is for the drainage ditch to function as both a
conveyance system and a detention facility, thereby reducing the peak flow to
its design flow at the proposed cuIVe rts. Thus, the proposed culvert under
future Ramp EB T-l regulates the rate of discharge to the 60-inch storm drain
along the south right-of-way.



Ultimate Drainage Area 7

Ultimate Drainage Area 7 includes the existing 1-10 eastbound lanes from
approximately Sta. 7890+70 eastward to Sta. 7901+40 , existing Ramp 24-B from its
intersection with 24th Street eastward to approximately Sta. 7901+00 and Ramp
24-B infield area. Also included in Ultimate Drainage Area 3 are sections of
the future eastbound collector-distributor road and Ramp EB T-l from
approximately Sta. 7892+00 eastward to Sta. 7901+00, as shown on Figure 4C in
Appendix C.

The outfall for Ultimate Drainage Area 7 remains the 30-inch diameter storm
drain along 24th Street. The 30-inch storm drain conveys flows in the
northerly direction under 1-10, where it connects to a 48-inch diameter storm
drain. The 48-inch storm drain then conveys the flows along with flows from
Ultimate Drainage Area 8 in a westerly direction, where it combines with other
flows and eventually discharges into the North-South Drainage Tunnel through
the drop shaft located at Mohave Street.

The drainage concept proposed for Ultimate Drainage Area 7 is to relocate the
exiting swale along the 1-10 south right-of-way south of the future eastbound
collector-distributor road and increase its size to accommodate the additional
flows while still maintaining the original design flows at the inlets to the
closed conduit components of the drainage system.

•



Ultimate Drainage Area 8

Ultimate Drainage Area 8 includes existing Ramp 24-A from its 24th Street
intersection eastward to approximately Sta. 7900 + 70 and the 1-10 north right
of-way. Also included in Ultimate Drainage Area 8 is the future westbound
collector-distributor road from approximately Sta. 7892 + 00 eastward to
Sta. 7904 + 50, as shown on Figure 4c in Appendix C.

The outfall for Ultimate Drainage Area 8 remains the 30-inch diameter storm
drain north of Ramp 24-A which connects into the 48-inch diameter storm drain
along 24th Street. Flows from Ultimate Drainage Area 8 along with flows from
Ultimate Drainage Area 7 are conveyed westerly and northerly through a
closed drainage system along with other flow collected downstream to the North
South Drainage Tunnel drop shaft at Mohave Street.

The drainage concept proposed for Ultimate Drainage Area 8 is to relocate the
existing drainage ditch and its inlet structure along the 1-10 north right-of
way to north of the future westbound collector-distributor road and increase
its size to handle the additional flows from the future westbound collector
distributor road. The relocated and enlarged drainage ditch is to function
as both a conveyance system and as a detention facility in order to reduce the
future peak flow "to the design flow at the inlet structure located at
approximately Sta": 7896+00.



Ultimate Drainage Area 9

Ultimate Drainage Area 9 includes the existing 1-10 westbound lanes from
approximately Sta. 7891 + 60 (I-10/24th Street Traffic Interchange) eastward
to the Salt River Bridge at Sta. 7941 +00 and a section of existing Ramp 24-A
from Sta. 7900 + 70 eastward to its taper from 1-10 westbound lanes. Also
included in Ultimate Drainage Area 9 is the future westbound collector
distributor road from apprOXimately Sta. 7900+70 eastward to the Salt River
Bridge at Sta. 7941+00, as shown on Figures 4C and 5C in Appendix C.

The outfall for Ultimate Drainage Area 9 remains the Salt River, through twin
72-inch diameter culverts. Off-site drainage onto ADOT right-of-way includes
approximately 80.8 acres adjacent to ADOT north right-of-way and the off-site
flows of 43.5 cfs, 137 cfs, 17.8 cfs, and 83.3 cfs, as shown on Figures 4C and
SC in Appendix C.

The drainage concept proposed for Ultimate Drainage Area 9 is to enlarge the
existing trapezoidal channel along the 1-10 north right-of-way in order to
provide sufficient storage capacity to maintain the design flows at the four
48-inch diameter culverts and the twin 78-inch diameter culverts. The design
flows are documented in the Final Drainage Report, 24th Street to Salt River
Bridge and presented earlier in this report in the section designated Existing
Drainage Area 9. .-

From conversation with Sky Harbor Airport Personnel, it appears that the
existing off-site flows onto ADOT north right-of-way along this section of l
ID will continue to drain onto the ADOT north right-of-way, even after
development of the area between 1-10 and the Sky Harbor Airport.



Ultimate Drainage Area 10

Ultimate Drainage Area 10 includes the existing 1-10 eastbound lanes from
approximately Sta. 7900 + Sl eastward to the Salt River Bridge at Sta. 7941+ 00
and existing Ramp 24-B from Sta. 7901 + 20 eastward to its taper onto the 1-10
eastbound lanes. Also included in Ultimate Drainage Area 10 is the future
eastbound collector-distributor road from Sta. 7901+20 eastward to the Salt
River at Sta. 7941 + 00, as shown on Figures 4C and SC in Appendix C.

The outfall for Ultimate Drainage Area 10 remains the Salt River, through a 36
inch diameter culvert; as shown on Figure SC in Appendix C.

The drainage approach proposed for Ultimate Drainage Area 10 is to convey
future flows from the proposed eastbound collector-distributor road along with
existing flows from 1-10 eastbound lanes southward to the 5-foot trapezoidal
channel located in the 1-10 south right-of-way. The S-foot trapezoidal channel
is to be increased in size to handle the additional flow while maintaining the
design discharge at the inlet structure to the 36-inch dia. culvert at
Sta. 7928+00.

(.
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Ultimate Drainage Area 11

Ultimate Drainage Area 11 consists of approximately 81.5 acres. This includes
the existing 1-10 westbound lanes and the eastbound and westbound H.O.V. lanes
from the Salt River eastward to the I-10/48th Street traffic interchange, and
section of 1-10 eastbound lanes from approximately Sta. 7962 + 00 eastward to
Sta. 7995 + 00. Also to be included in Ultimate Drainage Area 11 is the future
westbound collector-distributor road from Salt River eastward to the I-10/48th
Street interchange and the north sections of the interchanges at University
Drive and 40th Street, as shown on Figures 5C, 6C, 7C, BC, 9C, and lOC in
Appendix C.

The existing closed drainage system begins at its outfall into the Tempe Drain
west of I-lO/University Drive interchange and continues in the easterly
direction along the 1-10 north right-of-way to its temporary termination point
east of the I-10/40th Street interchange. The existing closed conduit
drainage system trunk lines range in size from a 66-inch diameter conduit at
its outfall to a 54-inch diameter conduit at its present terminus. The
drainage approach proposed is to remove the existing flows from the 1-10
eastbound lanes in order to provide the needed capacity in the existing
drainage system to accommodate the flows from the future westbound collector
distributor road and the north portions of the interchanges at University Drive
and 40th Street. The existing drainage system is also to be extended in the
easterly direction from its present terminus eastward along the north right-of
way to the proposed detention facility located in the southwest corner of the
I-10/48th Street interchange, as shown on Figures 9C and laC in Appendix C.
The extension of the trunk line along the 1-10 north right-of-way is to be
designed to collect and convey flows from the I -10 westbound lanes, the
eastbound and westbound R.O.V. lanes, the future westbound collector
distributor road and the discharge from the proposed detention facility.

The methodology used for the preliminary design of the extension of the
drainage system along with verifying adequate capacity in the downstream
existing drainage system is the Rational Method as presented in the ADOT
manual 'Hydrologic Design for Highway Drainage in Arizona'. The 10-year
frequency storm event was used to size the drainage system. The preliminary
design of the proposed detention facility is based on a procedure presented in
Chapter 8 of "Urban Stormwater Management," APWA Special Report No. 49. The
procedure assumes triangular inflow-outflow hydrographs and assumes the peak
outflow occurs on the recession limb of the inflow hydrograph. The procedure
also assumes that the peak flow of the inflow hydrograph occurs at the time of
concentration. The area between the inflow hydrograph and the outflow
hydrograph represents the maximum storage requirement for the detention
facility. The peak flow for the outfall hydrograph is established at flow
rate that produce a storage requirement at the detention facility that
appears that the site can physically accomodate. The 50-year frequency
24-hour storm event was used to size the proposed detention facility. The
projected maximum outflow from the proposed detention facility was added to the
downstream flows in order to determine the cumulative flow, which was used to
size the storm drainage system extension from 40th Street to 48th Street and to
check whether the existing downstream drainage system was adequate. The
approach of adding the discharge from the I-'I-oposed detention facility is
conservative and appears applicable for preliminary design.



The 10-year rainfall intensities are obtained from the Phoenix, Arizona
rainfall intensity-duration-frequency curves, as shown on Figure lA in Appendix
A. The 50-year precipitation values used to size the proposed detention
facility are from a procedure provided by ADOT dated April 17, 1987, also
included in Appendix A.

The preliminary design of the drainage system for Ultimate Drainage Area 11
generates a conservative peak flow at the outfall into the Tempe Drain of
approximately 148 cfs for the 10-year frequency storm event. The projected
storage requirement for the proposed detention facility located in the
southwest corner of the I-10/48th Street interchange is estimated at 52,500
cubic feet (1.21 acre-feet) for the 50-year, 24-hour storm event using a
maximum discharge of 34 cfs through a 36-inch diameter pipe and a projected
ponding . depth of approximately 3.0 feet. The extension of the existing
drainage system from the 40th Street interchange eastward to the proposed 48th
Street detention facility ranges in size from a 54-inch diameter conduit at the
connection to the existing drainage system to a 36-inch diameter pipe from the
proposed detention facility.

The supporting calculations for Ultimate Drainage Area 11 are included in
Appendix B. The subarea delineation used in the drainage system design for
Ultimate Drainage Area 11 is shown on Figures lD, 2D and 3D in Appendix D. The
subareas are designated DAlA through DA40A. The areas in acres and the 'C'
coefficients for each subarea is presented in Table lB in Appendix B. The
composite 'CA' valves for each subarea in Ultimate Drainage Area 11 is
presented in Table 2B in Appendix B.



Ultimate Drainage Area 12

Ultimate Drainage Area 12 consists of approximately 52 acres, which includes
the existing 1-10 eastbound lanes from the Salt River eastward to the
I-10/48th Street interchange, excluding the section of 1-10 eastbound lanes
from approximately Sta. 7962 +00 eastward to Sta. 7995 + 00, which continues
to drain to the existing drainage system located in Ultimate Drainage Area 11.
Also to be included in Ultimate Drainage Area 12 is the future eastbound
collector-distributor road and the southern half of the interchanges at
University Drive and 40th Street, as shown on Figures 5C,6C, 7C, 8C, 9C, and
10C in Appendix C.

The drainage approach proposed for Ultimate Drainage Area 12 is to provide a
new closed conduit drainage system along the 1-10 south right-of-way. The new
closed conduit drainage system will begin at its outfall into the Salt River
and continue in the easterly direction along the 1-10 south right-of-way
between the 1-10 eastbound lanes and the future eastbound collector-distributor
road. At the southwest corner of the I-lO/40th Street interchange, a detention
facility is proposed. The drainage system continues eastward from its outlet
into the detention facility to approximately 1100 feet west of the I-10/48th
Street interchange. The reason for discharging flows from the proposed
drainage system directly to the Salt River, rather than the Tempe Drain, is to
avoid the flow limitations enforced when discharging into the Tempe drain.

The purpose of the proposed detention facility is to reduce the size
requirements of the conduits downstream through peak flow attenuation. The
methodology used to size the proposed drainage system and the proposed
detention facility is identical to the methodology presented in Ultimate
Drainage Area 11, and will not be repeated.

The preliminary design of the new drainage system for Ultimate Drainage Area
12 generates a peak flow of approximately 74 cfs at the outfall into the Salt
River, for the 10-year frequency storm event. The new drainage system ranges
in size from a 48-inch diameter conduit at the outfail to a 24-inch diameter
conduit at the upstream end. The proposed detention facility at the southwest
corner of the I-lO/40th Street interchange has a projected storage requirement
estimated at 160,700 cubic feet (3.69 acre-feet), with a maximum discharge of
24 cfs through a 24-inch dia. inlet pipe and a projected ponding depth of 2.5
feet to 3.5 feet.

The supporting calculations are included in Appendix B. The subarea
delineation used in the drainage system design for Ultimate Drainage Area 12
is shown on Figures lD, 2D, and 3D in Appendix D. The subareas are designated
DAlB through DA3lB. The areas in acres and the C-coefficients for each subarea
is presented in Table 3B in Appendix B. The composite 'CA' for each subarea in
Ultimate Drainage Area 11 is presented in Table 4B in Appendix B.



CONCIJJSIONS AND RECOMMENDATIONS

Two drainage approaches are recommended for the section of the 1-10 Corridor
Study from 16th Street/Buckeye Road to 48th Street.

The first recommended drainage approach is for the study area west of the Salt
River and includes Ultimate Drainage Areas 1 -through 10. This area has the
main components of the ultimate drainage systems already in place and
therefore, the approach recommended is to provide onsite detention through
modification of existing swales, drainage channels and detention facilities to
control the additional flows from future roadways. This _approach should
minimize modifications to the present drainage systems and providing adequate
drainage systems for the ultimate roadway configuration.

The second recommended drainage approach is for the study area from the Salt
River eastward to 48th Street. Because the existing closed conduit drainage
system along the 1-10 north right-of-way is inadequate to accomodate the
project flows from the ultimate roadway system for this section of the study
area, it is recommended that an additional closed conduit drainage system along
the 1-10 south right-of-way be constructed from the Salt River eastward to
approximately 48th Street. By transferring a portion of the existing flows to
the new drainage system, additional capacity will be available in the existing
drainage system to accommodate future flows from the future westbound
collector-distributor road and the north portions of the interchanges at
University Drive and 40th Street. The proposed closed conduit drainage system
along th~, 1-10 sou!:;h-t:.ight-of-way is presently sized to include only ADOT
flows. /It--uiay-be--~orth considering, in the finaLdesign,-toenrarge th-e---

.......J

proposed drainage system in order to include residential flows presently i

flowing onto ADOT right-o~~wa!_thr~~_~penings in the noise wall west of th~
48th Street Int.erchan~j ---- ----- -- --- --------------------

-_._--_. .-_.... --- ~ _.--.
In conclusion, the drainage approach recommended for the 1-10 Corridor Study
area west of the Salt River minimizes modifications to the closed conduit
components of the existing drainage systems and thereby reduces costs, while
providing drainage systems adequate for the ultimate roadway system. The
drainage approach recommended for the study area from the Salt River eastward
to the 48th Street interchange allows maximum utilization of the existing
closed conduit drainage system. It provides for an additional closed conduit
drainage system along the 1-10 south right-of-way which eliminates crossing 1
10.
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DRAINAGE CRITERIA

This section summarizes the criteria used in the evaluation of the existing
drainage systems located within the 1-10 Corridor Study area and used to design
the ultimate drainage systems.

REFERENCES

The following publications were used in conjunction with the drainage criteria
in this section in evaluating the existing drainage systems and designing the
ultimate drainage systems:

1. ADOT Drainage Design Services - Hydro1o&~ Design for Highway Drainage in
Arizona, subsequent revisions thereto."

2. ADOT Drainage Design Services - Hydraulic Design Notes distributed in 1969
and 1972.

3. Design of Urban Highway Drainage, "The State of the Art", U.S. Department
of Transportation, August 1979.

4. U.S. Department of Transportation, 'Hydraulic Charts for the Selection of
Highway Culverts', Hydraulic Engineering Circular No.5, Federal Hig~way

Administration, December 1985.

5. American Public Works Association; Urban Stormwater Management: APW'A
Research Foundation and Institute for Water Resources of the American
Public Works Association, 1313 East Sixtieth Street, Chicago, Illinois.

SURFACE DRAINAGE

1. Method of Analysis: Rational Method

2. Design Frequency - 10 year and 50-year.

3. Times of Concentration
Pavement.

Figure 2-1, Hydrologic Design for Highway

4. ~oint Precipitation Volumes - Tempe Point Precipitation Values for various
storm frequencies as provided by ADOT.

5. 'C' Coefficient:

a. Paved Surfaces 0.90

b. Right-of-way 0.50



6. Manning's Roughness Coefficient 'n':

a. Concrete pavement and shoulder 0.016

b. Asphaltic concrete pavement and shoulders 0.016

c. Overland 0.035

d. Channel 0.025

PAVEMENT DESIGN

This section is limited to the drainage of pavements where an underground sewer
system is not required and where pavement runoff must be concentrated at the
roadway shoulder to prevent erosion of the embankment face.

1. Storm frequency shall be in accordance with criteria in Section 1. 2,
Design Frequency, ADOT Manual I, pages land 2.

2. Allowable ponding widths shall be as follows:

Roadway Type

Rural 4-1ane
divided

Urban 4 or 6
lane divided by
raised median

Roadway Type

4 or 6 lane
undivided

2-lane
undivided

22' or 24'
ramps (Including
accel. & decel.
lane)

Maximum Spread

Lt. shoulder width
Rt. shoulder width
plus 1/2 adjacent
traffic lane width

Lt. gutter width
plus any shoulder
width

Rt. shoulder, parking
or distress lane width
plus 1/2 adjacent
traffic lane width

Maximum Spread

Shoulder, parking or
distress lane width
plus 1/2 adjacent
traffic lane width

Gutter and/or shoulder
parking or distress
lane width

Left - 2'
Right - 8'

Frequency

10 years

10 years

Frequency

10 years

10 years

10 years



STORM SIDJERS

1: Methods used in the evaluation of the existing drainage systems and design
of the ultimate drainage systems:

a. Rational Method

2. Design Frequency:

a. 10 year storm event - design of closed-conduit system when flowing
full for Interstate Pavement Drainage.

b. 50 year storm event - verify that the hydraulic gradient does not
exceed an elevation of 6 inches below the low steel of a catch basin
grate.

3. Method for Hydraulic Analysis - EXTRAN Program.

4. Manning's 'n':

a. Concrete Pipe 0.012

b. Box Culverts 0.015

c. Corrugated Metal Pipe 0.024

d. Cast Iron Pipe 0.013

e. Steel Pipe 0.011

5. Minimum Velocity - Three feet per second desirable for design flow.

6. Minimum Pipe Size - 18" laterals, 24" main line.

7. Maximum length of pipe between manholes or access points:

a.

b.

Under 36 inches

35-60 inches

400 ft.

500 ft.

c. Over 60 inches 1,000 ft.

DETENTION/RETENTION FACILITIES

1. 50 year storm event - verify that ponding depth at the detention/retention
basins are a minimum 6 inches below subgrade for Interstate Roads.

2. Discharge from detention basins - HEC- S.
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_1-10 Corridor _S~dy- ,

ADDENDUM to -IIHYDROLOGIC DESIGN FOR
HIG!iWAY DRAJNAGE IN AR-IZ_ONA" Ap;il 1975

Steps to be used to (let-ermine precipitation values for various dura
tions and return periods.

STEP 1. From the precipitation maps in the manualllHydrologic
Design for Highway Drainage in Arizonall , det:ermine the precipi
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1 in the column headed 'Map Values'

TABLE 1

I -Y5

Return Period Precipitation Values (inches)-;t
(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

2 \'\0 1.10 l. 33 1.3:>

5 \.S~ I.CDo 1.°)0 \.0)0

10 LCJ2. I .0)2- l.ZB L."Z.."

25 Z.33 Z. 3~ c..7to Z.7~

50 Z.7( 2.70 3.2../ :$. ZO

100 ~.~oE> 5.05 ~.to~ :'. Co It-

~ \cM?E.
NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, - (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram "Precipitation Depth versus
Return Period" Fig. 1.

- 1-
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MEHORANDUM

Ross Buckett, Phoenix

R. E. Schwab, Kansas City

Design-Discharges
SWCS
S~gments C,D, E & F

--) .:...

DATE: August 9, 1983

0:.

be discharges listed below are the 50-year -design discharges for the
esign~f the-Storm Water Collection System. The values are the same as in

my July 29, 1983 memo, with the addition of the storm sewer flows and the
ropshaft locations and flows.

15th Avenue to Central Avenue

Location

15th Avenue

13th Avenue

11th Avenue

9th Avenue

7th Avenue.-
rl°. 5th Avenue

3rd Avenue

Central Avenue

n
1'8-
~

"

Street FIO\l1 (cis) "

110

115

175

300

170

100

135

Sheet FIO'W fcis)

35

25

35

60

60

35

65

Se....'er {cis}

-rre- 155

320



!,- I

I Grant Street

t
.~

70 1

_-] v..)/zs;( \~r..d0J-l
. r~·· ,;;reF ~~U" ..

~tional method peak, not to be used fo~ intercepter design.
parenthesis applies for intercepter design. Value in

dc~,\q ,',

C',-Fr

44 .~ \,

44 0

~2#S

LS!

3'5

35

50

~,- ~~a \,
'-:".

\
~'\f~~ .~~~~

~-\"C.u.e.

50

~-<2 \"

70

I ~,.·-¢"'a.....-:~.. , .... " _.. -~

150./ ,88

'7bO (";.{~

115·"\~~
I

I
175'/ '2.\9

200 .. 250

locations and OIS

Mohave Street

Cocopah Street

Maricopa Frwy

DiCK Prosence
Steve Schwab

'Flow in future, Papago East Storm Sewer .

• Sherman StreetII Ramp E-N
~ 0*. ';F BucKeye Street

l ' Split 75/75
: ..~

I Irr. Ditch
'-I.,'":

Pima Street

-rsl

i
I

!



APPENDIX B

o Ultimate Drainage System 3

o Ultimate Drainage System 6

o Ultimate Drainage System 11

o Ultimate Drainage System 12
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TABLE lB. SUBAREAS CONTRIBUTING TO ULTIMATE DRAINAGE AREA 11

Infield &
Subarea Pavement Right-of-Way Total
Designation Area Area Area

(acres) (acres) (acres)

DA 1A 6.26 10.80 17 .06
DA 2A 0.73 0.15 0.88
DA 3A 0.97 0.18 1.15
DA 4A 0.92 0.19 1.11
DA 5A 1.05 2.58 3.63
DA 6A 0.82 0.17 0.99
DA 7A 4.11 0.18 4.29
DA 8A 0.81 0.16 0.97
DA 9A 1.14 0.19 1.33
DA lOA 2.27 0.19 2.46
DA 11A 0.36 -- 0.36
DA 12A 1.20 8.55 9.75
DA 13A 0.99 -- 0.99
Da 14A 1.16 0.56 1. 72
DA 15A 0.38 -- 0.38
DA 16A 1.43 1.56 3.00
DA 17A 0.60 1. 79 2.39
DA 18A 1.58 - - 1.58
DA 19A 1.69 0.25 1.94
DA 20A 0.89 0.20 1.09
DA 21A 2.45 0.18 2.63
DA 22A 0.39 -- 0.39
DA 23A 1.67 0.23 1. 90
DA 24A 2.55 2.92 5.47
DA 25A 2.56 0.54 3.10
DA 26A 2.74 1.65 4.39
DA 27A 2.11 3.39 5.50
DA 28A 2.07 0.34 2.41
DA 29A 0.50 -- 0.50
DA 30A 1.44 1.36 2.80
DA 31A 0.68 -- 0.68
DA 32A 0.31 -- 0.31
DA 33A 0.94 -- 0.94
DA 34A 0.35 -- 0.35
DA 35A 2.60 -- 2.60
DA 36A 0.99 -- 0.99
DA 37A 0.60 -- 0.60
DA 38A 5.29 -- 5.29
DA 39A 0.18 0.54 0.72
DA 40A 0.40 -- 0.40
DA 41A 1. 74 -- 1. 74

TOTAL 60.95 38.85 99.80



TABLE 2B. DRAINAGE AREAS CAS FOR ULTIMATE DRAINAGE AREA 11

Subarea
Designation

Pavement
Cf\

Infield &
Right-of-Way

CA CA

DA lA 5.63 5.40 11.03
DA 2A 0.66 0.08 0.74
DA 3A 0.87 0.09 0.96
DA 4A 0.83 0.10 0.93
DA SA 0.95 1.29 2.24
DA 6A 0.74 0.09 0.83
DA 7A 3.70 0.09 3.79
DA 8A 0.73 0.08 0.81
DA 9A 1.03 0.10 1.13
DA lOA 2.04 0.10 2.14
DA llA 0.35 -- 0.35
DA 12A 1.08 4.28 5.36
DA 13A 0.89 -- 0.89
DA 14A 1.04 0.28 1.32
DA 15A 0.34 -- 0.34
DA 16A 1.29 0.78 2.07
DA 17A 0.54 0.90 1.44
DA 18A 1.42 -- 1.42
DA 19A 1.52 0.13 1.65
DA 20A 0.80 0.10 0.90
DA 21A 2.21 0.09 2.30
DA 22A 0.35 - - 0.35
DA 23A 1.50 0.12 1.62
DA 24A 2.30 1.46 3.76
DA 25A 2.30 0.27 2.57
DA 26A 2.47 0.83 3.30
DA 27A 1. 90 1. 70 3.60
DA 28A 1. 86 0.17 2.03
DA 29A 0.45 -- 0.45
DA 30A 1.30 0.68 1. 98
DA 31A 0.61 -- 0.61
DA 32A 0.28 -- 0.85
DA 33A 0.85 -- 0.85
DA 34A 0.32 -- 0.32
DA 35A 2.34 -- 2.34
DA 36A 0.89 -- 0.89
DA 37A 0.54 -- 0.54
DA 38A 4.76 -- 4.76
DA 39A 0.16 0.27 0.43
DA 40A 0.36 -- 0.36
DA 41A 1.57 -- 1.57
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AlllZONA IIlGIlWAY llEPAUTMENT
STRUCTURES SECTION
IIYDRAULICS 8RANCil

TORM SEWER SYSTEM DESIGN:

'S~

LOCATION DATA

lIighwAy I-tO Coe.elcoe.
Localion ~\-\OEl\lIX.

Project No. So2~.OS

SEWER CALCULATIONS

SEWER CAI4CULATION SllEETPRE.LlM \fI)~e~ Ce~\bt-,} OF UI.TIMA-re. __O~\N~~E A.rz.EA.. \2. D\2A,\I\JAbE 'S)'srEM FR.bM 4-ci'h ~~E:.ET \1:::)

DESIGN DATA -. ~e+h ~l1?.e.E.T l o\~C."~ebE. \tvtt:> t.':>E\Ero1l0rJ ~~.s.l tV ~r I '/0 jY-B+h ~'T'lZE.ET __T...LJ
Frequency 10 y"arH

Pi,= I 0)2. In. P Z..= 2.20) In. PI'" 1.3'1 I".
Oullet TW Elev. = _
Pipe n = 0, Ole.

I
I
l

r

I

.....
4ocatlon Oralnaae A rea Time oC Flnw Min. ICD Q' 'C ~ Scwc r Profile is'~\Y''r D'~ld~ll Iycl r,lII II " (~raele l.i nc'
~Ine No. From - To No. In(' rem. Inlel Sewer Delll~n In. /1.,' cC.. Crown Elevalion Len"th Sh·lk Dial". Q Cull \' S ,,(. l-: I., \'at iUIl

C
Ct. h.1 h. . 1.1. eCH C. 1-.... (t. HI. {l- InT.;r ,Uull.·1

CA 1: CA Inlet Outlel -
10.0 --

300 M\4300 1b Ml-\ ~ 10 \P, o.P>S o,~ 10.0 4-.2.5 3.5 400 o.ooza zl.(- 13.0 3.'='
~\O M~SIO Tb M~.szo ~p, o.BI LCo'i 1.85 1\.65 4.(10 ~,h 400 O.OO~ ztf I~,o 4.3
3zo M~.szo TO 1\4~3So 3~ n.O)~ 2.CoO 1,'55 13.LfO S.Bo ~.O) 400 0.0028 zc.j 13.0 4.f,
3.30 M\i5:3o 1b M\4 5&.10 46 o.B'1 ~,Y4 '.45 14.8$ 3.~ 12.3 400 O.ooZ6 ztf /5.0 4.")
0'-/-0 M14840 11:> MH3SO SB o.e>o . 4.2.4 J.3~ lCo. 2.1 3.45 /4.B 4-00 o.ooze 3a 23.'=' 5.0
.~50 Ml-I.36o '10 AAH-Sbo ~~ 1.57 5.81 }.33 17.S4 3.~S 1~.5 '700 o.(){~ep-. ~O 23. '=' 4.~
~f::>o M~ .3ft::1o 10 M\t ~70 if'-, 0.8\ fo.~Z , .45 , P,. ~G) 3.2.3 al.4 -400 o.ooZB ~o 23.~ 4. '=:,-
~io M~ ~io r('] M~ ~BO A~ o.BG 7. '17 1.4-t; Zo.e.J q. 3.12. Z3.~ 400. 10.00211 3(0 3 f1,'f 5.7
3~o Mw geo \b M~S'Jo e:,~ I.~<o &J. Lf3 1-11 -e\.lal 3 al- eB.S . 420 O.ooZtS 3~ 38."1 5.")
?-'O)o MH 3"0 TIJ MU '"to:::> loB o. Btf Ib.2.7 I. I'? ZZ.80 2'.~5 50.3 4DD O.OO?8 5b 38. t.J 0.0
4-00 MJ-+ 'feo 1"D MU4-LD l\B ",,10 12,31 I. I \ Z'3.o)1 "l.~S ~S.g 'Ina 1(').{Y)~e 3b .~f:J. '! b.t
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ARIZONA IIlGIlWAY llEPAllTMENT
STRUCTURES SECTION
IIYORAULICS ORANC" .

TORM SEWER SYSTEM DESIGN:

LOCATION DA T A
lIighway :I,- \0 C-orr·,c\Of'
Location P\-\oEtVl'Jl
Project No. SOG", OS

SEWER CALCULATIONS

SEWER CALCULATION SIlEET-_... Pf.ELIM)l\)be'j DES\btV O~ UlTIMb..TE. Oe~ltJA~£

DESIGN DATA TO -40~ 'Sl1C.E£T lD \1-\E. SALT (2\\JEe.
Frequency 10 y"a ....
Pia= \.O)Z" In. P z.. = Z,ZO) In. Jl I : \.~i In.
Oullel TW Elev.= .

Pipe n = ,0.012. .

~eE'~ 'c. \:)~~\ t\)~c.sE -:::''1 ~TE1'I\ f=Q.oM L\o~ ~~ET

..ocatlon Dr.lna Ire A rea Time: of Flow Min. 10) a@ Sewe .. P ..ofilc S.~\y,·" De,ei ~n Ir.1ra,d',' (;ra.lc l.itH·
L..lnc No. From - To No. InC'rem. Inlct Sewer .ocMlfln In./I..· cf.. G rcawn Elevallon Lcnltlh . Shap" f)i~lI\. a rull \' $ ".. El.·,'al iunr

1: CA
h. fl./fl. . In. er .. r. I'. d. h. Ifl. h. Inh'l \.}ul h'l

CA Inlet Oullet ,

10
420 OETE,;JflON ~::"II)

'2~.o 2.~. tt 5.S~ '10,", ~-,.eeer 10 M"430 1f>-I~ - - \0 - 4-0 0.003 30
430 MI·l!t3o 1'0 M" 440 - - - 0.\ 10.\ - ZI./ ,0 1'10 c.coS So 2. '-/.4 S,$

4t:io M~ l\'to 10 M"lpSo \4 rs o.l~ o,iLt O."f In.S tf. Ie, 27.1 400 O.oh! 3'=:! '30). '7 c:e,.J.

450 M\-t '\!So "TO MH 4<::,0 156 O.So \.'Zy 1.1 II. ~ 4.00 z.~.o Lfoo 0.003 3(0 30).7 W.O
<.f<co M ~ 4<00 I7J M\-\ 'f70 I,=, B ZO.IS '3.30) 1.\ Il.l :> 8") 37 ....2.. '-100 o,oo~ 3G:::J '3~.7 ~.O

If~() M 1-\ '-\70 1n M\-l4~ \1£ 0.1" . q.IB L\ \3.& 3.70 3~.'5 'faD 0.co3 42. S~,O) CaL{
- LfBe Mu 480 1'b M~ &.t'?o lag o.R~ S.O~ 1.0 J4.€> 3.C:,o 42..2 . i..(oo "!z.. S",O) b.b0.003-

LI-~o M~ 'fO>o 1b M \-4~ IO)B o.~~ 5.4-B l.o \S.8 3..50 43.2- 4on. O.ODg 4l ~~.~ ~.'='

500 M~ Snn 10 MI4 SIO zoB 1.80 7.Z5 Lo I~.B -3.40 LiB B - Cofao 0.003 f./Z- S~.4) fo.5
SIO rIA" r; 10 "TO AA~ SZQ Z.I~ 0.'15 7. 13 I.b n.5 3.30 4~.5 'joo 0.00.3 t./e S~.~ b.~

52.0 M"$20 10 M~~~ ZZ13 o.lt3 8.\(0 /.0 I~.ro s.Ze.. S'a3 If00 0.003 LIz. 5~.~ roo ?
530 NtH 5So 10 NH ~tf-o 235 '1./0 \2. Zro l.o 1°). 8 3. \'1 fo2.5 40n O.Ong 48 RS5 1.2-
S~O M\-\ 5~o 10 I\Ul550 "CCfB O.lD \'2.0)(:, 0.0) z.O.t 'S.o8 fD3. ~ /30 0.003 '-/8 B5.S 7. 3
S50 M14 t560 10 M~ 5<'00 258 3.~z. \~.~A O ..~ ZI.o 3. o4~; 73.S 4-00 0.003. 'fe 8S.S 7.4
£bo M~ 5~o ib M~ 570 2'='~ O.Q7 \lo.IS 0.") 21· 0) ~.oo fc.f,· ~ 400 o.oo~ '-1-8 8S.S T<./
~70 M\-I $70 it> M\o\ 6'.~ 27~ O.~I \7,llo o.~ 2'2.5 Z.O)S 74.~ 400 0.0:>3 '-I A 85.5 7.3
580 M\-t SBo 1h M \-' s~o 28& 0.<13 11. S~ o.~ '2."3./ c.R~ 11.f-3 'fOt') oon~ 0/8 85.$ 7.3
':)0)0 M u ~o)o 17) 11. l-l <000 20) 8 o.~'f t8. l.3 0.0 Zlf.Co eRa "15.0 Z$o . (') .003 <./8 85.5 '7. I
f::Joo M~faoo 10 M" iDlO

- - 16.2~ O.b 25.e c...7'" ILl. 3 2.70 0.003 'ff}, 8S,5. 7.~ ..

7.-~
.

<Oln Ml-l '=>10 10 M" Co20 w8 0.21 IR '-f~ o.~ Z. 5. B 2.13 74.3 400 o.oo.~ '18 as.S
bZfJ M~b20 1b ~Lr ~oJE fa 3'~ 0. 30 , B.80 0.0) 20.7 7...fo7 7~.G 400 0.005 liB 8S,s 7.3
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ARIZONA IIlGIlWAY DEPARTMENT
STRUCTURES SECTION
IIYDRAULICS BRANCH

Computt:d by; OI0:f Checked by: Date: -1t:...tV.~e

CD ?e.E'~\f>lfu\lo(i) \(\)IEi'J~\T \ E:::' FeoM f\Jo~A. ~l\..Cl.'S C \}OL 'SlIII.. - A.e\~ot')A. I P\-\'O E. tvl X •

®__ t:..LL CA.U:~.UU~.Tf:O FLOLO~ IfVCLUPE:.3'-l c-h R<.oM 11-\E I-It>j4e,,¥1'l ~i£EET To.I.
@ _Pea f>e 5EO ~TeeM t)e.c..\tV ~E. ~')/ "S'TE.M Co f\) f\) Ec.~ \1\)1'0 EX \~TII\l~ ~-i'd2.f{\ C(

..ocatlon Dralna ac A rea Time: of Flow Min. ICD O@;
l-olnc No. From - To No. Inc rem. lolet Sewer De." ~f\ lo./Iu· Gf.. I

CA LCA

\0.0

/00 De> To (\.i ~ \0 1: A.. 34-'
110 MI-\ 10' TO M\-\Zo '2. A 0.74- O.l~ \.<0 I I. to 4-.00 37
\'20 M~ ZO -m M\-\ 30 3A O.~~ \.10 \.~ 12.8 s.a'S 4o.s
l~o MH30 To M~4o 4-~ 0."3 2.rc3 1.2. 14-.0 3.70 43.7
ILia M~4o Tb MI-\So SA. 2.2.4- 4.B7 \.'l. Ic;.2. ~.S8 ~IA·

150 M~So To M~00 rcA 0.83 5./0 1.1 1<0.3 341 S3.~

I~o MHc.:,o Tb M\170 7A. 3.713) ".40) \.1 /7_4 3.33 CoS.,=>

170 MH10 To M~Eo 8A 0.81 10.30 \.1 IB.5 3.z4- Co7. 4-
ISo M\-\ 50 TD M\-\'?o C)A I. 13 II. 4-3 \ - \ \~. (0 3. IG:, 70.\
lC)o M~")o Tb M\-\Ioo lOA 2./4-

II~ 0.35 1~.0)c. 1.1 ?.o.7 ~.oB 76:J .0)

c.oo M 1-4 lao io M~ \\0 - - I~.")G. 0.8 2:. \. S 5. o::J lS.~

210 N\\~ I \() ih M~ \Zo IcA S.3~

)><0.- (').~ 0) 2:0. 17 0.1 ZZ. Z. 2.")0; <7)3.1

~Za M~\Zo TCJ M\-\3i!.OO l'-lA \, ~z. c. \.t.t0) 0.0) 2~. I c.O)() ~h.3

Co - \0) M,",~lG 1h M\4~ ISA 0:~t1 2.1.83 0.2- 'Z.:~. ~ '2.86 ~&:'.~

Q-IS M1,4 ?:f,...o) 1'0 M~ &04 IC:,A 2.0" 23.~o 0,8 -2'1. \ 2.83 loL'=::>
Q-\l M\..r~~<f 10 M\.l3SR 17A. I.Lft1 2.5.31 o.~ ~S.O 2.76 lo~.Y.

C -I S> MW3'SB 1b MH3S<C 18A 1.«.f2. ZCc:>.7Co o.~ ~5. Z. ~.7(o 107.0)

C. -l~ Ml-t35b TO M~ 31../0 - - 2.~ '7f" <:> .3 25.5 C.I~ t07. /
C-- \~ M1-\ 31../0 iD M~~~3 /"A \.~S Z8.~( 0."/ c.S.' 2.70 1/0.7
c- 1Z. M1-13'13 TO M\..\ 5~0) ZoA O.~O Z'? 3( o.B ?~.7 2.(08 112.~

STORM SEWER SYSTEM DESIGN:

2.2,1

\.) E.S\.

OESIGN DATA
F .. equeocy \ 0

p(,- I.O)'Z. ill. P l ,,=
Outlet TW Elev.::-------
Pipe n;: . Q. QIZ

SEWER CALCULATION SHEET PR..E.UN\It\.)/~,J~.)

CSTtAO:t
LOCATION OA T A

Highway ..1-10 Ccee\DOe
Location P\4oef;J\X
Project No. 502".05
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ARIZONA IIlGllWAY DEPAHTMENT
, STRUCTURES SECTION
I IIYDRAUL1CS BRANCH

..ocatlon Or ... inaac Area Time of Flow Min. leD O@~
~lnc No. From - To No. InC' rem. 'nlet Sewer Oe."~n I n. lit I' eC.. (

~

CA L CA

C.-II
,

/v\ U~0 Tb M" ~::S ZIA (',30 ?:. \.(0 I o.~ "t7.5 c:.(o~ (I ~.a .
c. -to MJ..l '335 1b M~ 33~ ZZA 0.35 ~ 1.")5 0.7 . 'Z -o:z. e.58 Ilb.4
c - 0) MH 33Z 1'0 MH 32.9 123A I, (az. 3~.sB O.Y l8·G:, Z.Gt..I II'? .5
c.-B M 1-4320) '\t) M4-4 3Z~ . z'IA 3.7'0 ?:J>7. ~ tf 1.0 Z~." 2.50 127. tj -
c'-7f) M~32b "R> MI-l3Z3A ZsA 2.57 3~.~1 1.\ 30.7 ?. '1 fc I ~'Z.7- -
C-7A M 1..t.~nA 1h M\4 ~?.3 '- - ~."J 0.5 ~\.2 C:.l.f~ .13 too
c'-<.o M'-' 32.3 \b Ml-43Zn 2&6.. 5.~O Y. 3.ZJ b. 'of 3/.e::, ?4n 131:7
c...- S MH 320 1L> MI-t 317 Z7A 3.~ 4<0.5 J O.Co 3Z-.z.. c..~B 1'i5:t
c..-e..t M~~n TO MH~I'-t IZSA '2.03 48.B4 0.<0 32·8 Z.3+ 1l.f8.3
<:-3 til /.J 31'; TO TEMPE 2!",)A 0.l.4 OS £+'3,2.C') cJ ,'2. 33.0 Z.S~ I t.t8, Lf

D2A.ltI)

'.

.

-

SEWER CALCULATION SIIEET ~.~2~.E~Lt0J_r'Q~e'Y DE~lbf

I

·f

f

I
f

,

I

f

I
I
f

,

I

(

STORM SEW ER SYSTEM DESIGNs

LOCATION DATA

Highway X-IQ CoRelOoe
Location P14oEtV\)C
Project No. '50z:'),as

SEWER CALCULA TIONS

~~

OESIGN DATA
Frequency to
p(,= l.o)~ In. P l .. ; 2.2.':>
Outlet TW Elev.::-------
Pipe n = Q.olz.
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DRAINAGE AREAS CONTRIBUTING TO ULTIMATE DRAINAGE AREA
FOR ULTIMATE DRAINAGE AREA 12.

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

TABLE 3B.

Drainage
Area
Designation

DA 1B
DA 2B
DA 3B
DA 4B
DA 5B
DA 6B
DA 7B
DA 8B
DA 9B
DA lOB
DA lIB
DA 12B
DA 13B
DA 14B
DA 15B
DA 16B
DA 17B
DA 18B
DA 19B
DA 20B
DA 21B
DA 22B
DA 23B
DA 24B
DA 25B
DA 26B
DA 27B
DA 28B
DA 29B
DA 30B
DA 31B

Totals

Pavement
Area

(acres)

0.92
0.90
0.90
0.82
0.79
0.80
0.80
0.84
0.89
0.82
1.15
0.37
1. 95
0.67
0.46
1.60
0.78
0.87
0.37
0.59
0.50
0.48
1. 28
0.49
1. 50
0.52
0.45
0.48
0.30
0.23
0.40

23.92

Infield &
Right-of-Way
Area

(acres)

0.29
0.20
0.17
1. 70
0.18
0.18
2.31
0.19
2.12

4.82
0.27
0.18
1.41
0.18
0.19
0.18
2.53

5.89
0.52
3.93

0.73

28.17

Total
Area

(acres)

0.92
0.90
1.19
1.02
0.96
2.50
0.98
1.02
3.20
1.01
3.27
0.37
6.77
0.94
0.64
3.01
0.96
1.06
0.55
3.12
0.50
0.48
7.17
1.01
5.43
0.52
0.45
0.48
1.03
0.23
0.40

52.09



TABLE 4B. DRAINAGE AREAS & CA FOR ULTIMATE DRAINAGE SYSTEM
FOR ULTIMATE DRAINAGE AREA 12.

Subarea
Designation

Pavement
CA

Infield &
Right-of-Way

CA CA

DA 1B 0.83 -- 0.83
DA 2B 0.81 -- 0.81
DA 3B 0.81 0.15 0.96
DA 4B 0.74 0.10 0.84
DA 5B 0.71 0.09 0.80
DA 6B 0.72 0.85 1.57
DA 7B 0.72 0.09 0.81
DA 8B 0.76 0.09 0.85
DA 9B 0.80 1.16 1. 96

I DA lOB 0.74 0.10 0.84
DA 11B 1.04 1.06 2.10
DA 12B 0.33 -- 0.3~

I DA 13B 1. 76 2.41 4.17
DA 14B 0.60 0.14 0.74
DA 15B 0.41 0.09 0.50

I
DA 16B 1.44 0.71 2.15
DA 17B 0.70 0.09 0.79
DA 18B 0.78 0.10 0.88
DA 19B 0.33 0.09 0.42

I DA 20B 0.53 1. 27 1.80
DA 21B 0.45 -- 0.45
DA 22B 0.43 -- 0.43

I
DA 23B 1.15 2.95 4.10
DA 24B 0.44 0.26 0.70
DA 25B 1. 35 1. 97 3.32
DA 26B 0.47 -- 0.47

I DA 27B 0.41 -- 0.41
DA 28B 0.43 - - 0.43
DA 29B 0.27 0.37 0.64

I
DA 30B 0.21 -- 0.21
DA 31B 0.36 -- 0.36
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