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. INTRODUCTION

A. Background

The 64th Street/Indian School Design Concept Study evolved from the City of Scottsdale
North/South Corridor Study completed in 1991. That report recommended that 64th Street
from McDowell Road to Thomas Road be widened to four lanes including a median or center
turn lane. Additionally, 64th Street from Thomas Road to Indian School Road was
recommended for new street construction the same roadway configuration (four-lane etc.) as
between McDowell To Thomas Road. Buffer islands were to be incorporated between
McDowell and Thomas adjacent to the existing 64th Street. On February 18, 1992 City voters
approved funding for the B4th Street widening project. Overall the improvements include 2.25
miles of roadway widening to major collector/minor arterial standards incorporating a 45
m.p.h. design speed. Exhibit 1 depicts a site vicinity map outlining the area of improvements.

B. Purpose

The purpose of this drainage study will be to undertake a comprehensive field
reconnaissance to evaluate and identify drainage watercourses and problems and to quantify
runoff for the 10, 50 and 100 year storms. Off-site flows play an important role in the
development of storm drain infrastructure to alleviate roadway flooding by intercepting runoff
before it reaches the street, as well as relieving flows in the road itself. This study forms a
basis for the conceptual design of a storm drain system compatible with the new roadway
alignment which meet the above stated objectives. The conceptual design will be shown on
roadway plan and profile sheets except for the outfall system which will be shown on the off-
site drainage map (Exhibit 3 in map pocket). The development of an infrastructure system will
allow quantities to be tabulated and a construction cost estimate to be prepared as part of the
overall cost estimate for the 64th Street roadway widening improvements.

This final drainage study for the concept roadway study is intended to present alternative
concepts and the identification of a storm drain system that will meet the City of Scottsdale's
design criteria and serve to safely route storm runoff around and through the project and find
acceptable points of discharge via an outfall system terminating in the existing 84 inch and 90
inch reinforced concrete pipes in Scottsdale Road. The design presented herein is not
intended to be a preliminary or final design, as that can only proceed concurrently with the
development of construction plans and specifications, but rather a concept from which final
plans may be developed without going through an extensive hydrological analysis and
feasibility study. Several assumptions were made, as shall be noted, to expeditiously size a
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storm drain network to facilitate the identification of construction costs and viable alternatives
to be considered as the project proceeds into the preliminary and final design phases.

1. SCOPE OF WORK/DESIGN CRITERIA

A. Contract Requirements
The scope of work includes the following:

1. The Engineer shall conduct a field investigation of the project limits to become
familiar with the drainage patterns.

2. The Engineer shall review all reports, maps, aerial photographs as necessary to
determine the drainage patterns in the area. Peak runoff discharges shall be
computed for 10, 50 and 100 year storms at existing and future points of

discharge.

3.  The Engineer shall study and evaluate alternative means of conveyance for storm
water concentrating at the intersection of 64th Street and Thomas Road.

4, The drainage report shall include applicable design criteria and
analysis/computations for the various design alternatives.

5. The final drainage report shall include 10% design drawings and hydraulic
calculations for the selected structures and facilities.

B. Design Criteria
The City of Scottsdale Design Procedures and Criteria, Sections 2, 2.2 and 3 were used in
preparing this report (References 1, 2 and 3) and the 10% design plans.

Since all of the basins are less than 160 acres, (1/4 section) the Rational method was used in
computing hydrology for the 10, 50 and 100 year events. The minimum time of concentration
for urbanized conditions is five minutes and the Kirpich equation was used to compute this,

as follows:
(Kirpich) TC = 0.04593 L0.77/50.385
Where L = The distance to the most hydraulically remote point in the basin.

S

Slope of L, in percent.

64th Street/Indian School Road
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Runoff coefficients were used from Figure 2.2-21 (reference 2) and rainfall intensities were
taken from Figure 2.2-13 (reference 2). These are included in the technical appendix. The
exception to this is hydrology computations for off-site basins in the City of Phoenix (Papago
Park Area and north thereof) on the west side of 64th Street from McDowell to Oak Streets.

Other important design criteria used were as follows:

. Maximum depth of flow in street gutters is eight inches for the 100 year storm.
According to the City of Scottsdale Ordinance *In no case, shall the depth of Flow
be greater than 1 foot".Flow must be contained within the right-of-way upon curb

overtopping.
. Valley gutters shall not be used on arterial to arterial or arterial to collector streets.
o Minimum longitudinal street grade shall be 0.40%.

. Use MAG Type 220-A curb and gutter (17 inch pan and effective gutter slope -
4.17%).

. Must maintain at least one dry 12 foot lane in each direction of travel for the 100
year storm for major collector/minor arterial roads. Bypass flow from each inlet
shall be taken into account. Appropriate clogging factors must be used. HEC-12
computational procedures are appropriate for inlet design (reference 6).

. Particular care shall be exercised in roadway sag conditions. Inlets must be
located in low points and flow spread criteria not violated. Flanking inlets as
recommended in HEC-12 are advisable for arterial roadways/freeways (reference
8) and shall be used in the 64th Street design.

J Reinforced concrete pipe (RCP) will be used for storm drain design with a
Manning's N=0.012. Minimum velocity shall be 3 feet/second.

o Inlets shall be placed upstream of pedestrian crossings at major intersections.

64th Street/Indian School Road
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IIl. EXISTING CONDITIONS

A. Off-Site Hydrology

Exhibit 3 - Off-Site Basin Map (map pocket) depicts the entire watershed tributary to the 64th
Street improvements and outlines sub-basins within the watershed at particular points of
discharge. At these points, times of concentration are given, as well as peak runoff
discharges for the 10, 50 and 100-year events. Hydrological design data record computation
sheets are located in the technical appendix. The following describes existing conditions

along the 64th Street alignment.

° McDowell Road to Oak Street

Currently, 64th Street is a two-lane roadway along this stretch, without curbs.
Drainage on the east side of the road flows away from B4th Street toward the
cross cut canal. Drainage from the west side contributes substantial off-site runoff
emanating from Papago Buttes and crosses 64th Street after being conveyed in
small ditches. A significant portion of this off-site flow concentrates at the Hubble
Street dip crossing about 1500 feet north of McDowell Road. This, along with
runoff generated from residential dwellings in the Hy-View subdivision results in a
ponded backwater condition resulting in a FEMA "A* flood zone. One of the goals
of this study will be to mitigate runoff crossing the Hubble dip thereby relieving
some of the flooding into the FEMA flood zone. A reasonable approach would be
to intercept the 10 year discharge at Design Point 30 into a storm drain collection
system. Exhibit 3 - Off-Site Basin Map (map pocket) depicts this and the entire
64th Street watershed along with sub-basins at particular points of discharge.
Roadway crests occur at 450 feet and 1,750 feet from the intersection of
McDowell Road. Beyond the crest north of Hubble Street the road drains north all
the way to the intersection of Thomas Road. All runoff east of 64th Street sheet
flows to the east and is non-tributary to 64th Street. Off-Site drainage from the
west funnels to collection points shown as No. 10, 20, 30, 40, 50, 60 and 70 and
cross 64th Street thus impacting the Hy-View subdivision on the east side of the
street. Photographs are shown on the following page of these areas. Runoff to
design points 10, 20, 30, 40 and 50 at Oak Street was computed using City of
Phoenix Design Criteria, since that area is located inside the corporate boundaries
of the City of Phoenix and was obtained largely in part from the final drainage
study from the Papago Park development by the City of Phoenix (reference 5)

64th Street/Indian School Road
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64th Street Existing Conditions
Drainage Report

Looking West toward Barnes Butte across from AutoPlex
and North of McDowell Road. Source of Offsite flow to
design points 10, 20, 30, 40 and 50.
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These computations can be found in the Technical Appendix. It is readily apparent
from the magnitudes of the peak discharges, that this off-site flow would be more than
the future cross section of 64th Street can convey and meet the flow spread criteria
mentioned above. Therefore a storm drain collection system will be necessary to
intercept the flows before reaching 64th Street. This will be discussed in Section [V,
under future conditions and alternatives.

Existing drainage facilities along this portion of 64th Street are as follows:

e Existing 3-36" culvert at Design Point 10 crossing under 64th Street. Outfalls
into McDowell Road improvements.

e Existing 4-36" culverts at Design Point 20 crossing under 64th Street. Outfalls
into McDowell Road improvements.

e Roadside ditch along west side of 64th Street intercepting portions of off-site

flow from the west.

e Hubble Street dip crossing (roadway sag condition) at Design Point 30
intercepting off-site flow from the west after small roadside ditch capacity is
exceeded. Flow from this point continues east then south contributing to
flooding problem noted as FEMA *A* flood zone on Exhibit 3 (map pocket).
(See photographs on following page)

o Thomas Road to Indian School Road
At present no through roadway exists across Thomas Road along the 64th Street
alignment other than a Salt River Project (SRP) access road from Osborn Road to
SRP dispatch operations center and local residential access from Osborn Road to

Indian School Road.

The future 64th Street alignment will parallel the east side of the existing cross cut
canal approximately at existing grade providing an extension of the 64th Street
corridor from Thomas Road to Indian School Road. The cross cut canal acts like
a dam for drainage preventing sheet flow runoff to travel east from residential
neighborhoods on the west side of the canal. Minor stormflows pass underneath
the cross cut canal via pressurized storm drain into a bubble-up inlet in Paiute
Park whereby drainage travels easterly. This runoff will continue to remain non-

64th Street/Indian School Road
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64th Street Existing Conditions

Drainage Report

Looking West at Detention Basin at South end of 66th Street
and North of AutoPlex. January, 1993.

Looking North on 66th Street near Palm Lane, Fema "A" flood zone,
January, 1993
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tributary to 64th Street and will not be conveyed into the Osborn Road storm drain
outfall system. Therefore runoff tributary to this area emerges from the east from
the SRP electrical substation and residential subdivisions (see Exhibit 3 in map

pocket).

At present a serious drainage problem occurs at Scottsdale Executive Villas, the
commercial property just north of Thomas at the "T" intersection with 64th Street.
Although minor gutter flow drainage from Thomas does not enter this site because
of the driveway entrance crest designed to direct flow to the east on Thomas, the
inlet systems are tied into the dry well system of this commercial site causing
extensive runoff to bubbling up from the lowest manhole at the northeast corner of
the property adjacent to the west toe of slope of the cross cut canal. This flooding
causes the elimination of several parking spaces and blocks entrances to some of
the offices facing the east. This is shown in the pictures of Scottsdale Executive
Villas provided on the following page. The seriousness of the problem warranted
an extensive site visit conducted with the complex manager on March 18, 1993.
At that time Parsons Brinckerhoff meet with Mr. Mike Pacheco of JVT Asset
Management Company. A walk through of the area was followed by examining
JVT's record plans showing the storm drainage tie-ins. In addition to the above,
an existing 15* culvert crossing Thomas serving a parcel on the southeast corner
of the intersection of 64th Street also ties into the Executive Villas. It appears that
this and the inlet storm drains can be tied into the new storm drain outfall running
east down Thomas Road thereby eliminating the minor year ponding on this site
and resolving their problem. This will be further discussed in Section IV Future

Conditions.

Existing drainage midway between Thomas Road and Indian School Road is
presently evacuated via a drainage sump pump and 10 inch force main
discharging across the cross cut canal into a flow diversion box whereupon it
becomes part of SRP's irrigation water. Since the existing grade will be closely
followed it will be necessary to relieve drainage from this sag condition (including
off-site flow) and find a suitable point of discharge and an outfall system. This will
also be discussed in Section IV Future Conditions. In addition, there exists an
inverted siphon storm drain crossing under the cross cut canal conveying runoff
from approximately 148 acres west of the canal. This is non-tributary drainage
which is conveyed to a bubble-up area inlet in Paiute Park. This system acts to

64th Street/Indian School Road
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restrict the flow such that the resulting condition is detentioning in the residential
area upstream. Peak flowrates and volumes can be found in Section G of the

technical appendix.

. Indian School Road - 64th Street to 68th Street

At present there appears to be minor ponding along the edge of pavement from
B84th Street going east along Indian School Road towards 68th Street. Eventually,
runoff sheet flows to the southeast whereupon it makes its way along curbs in the
main collector roads toward Scottsdale Road eventually discharging into the 84
inch storm drain interceptor system. Little, if any, future drainage improvements
are expected here, even though the road will be widened to add a left turn lane.
A final assessment may be made at the time of final design to determine if any
minor storm drain improvements are warranted for this area.

B. On-Site Hydrology

The on-site runoff consists of stormwater collected and conveyed along the roadway itself. At
present, since no curbs are found between McDowell Road and Thomas Road, flow is
directed toward a drainage ditch on the west side of 64th Street whereupon it travels toward
the Hubble dip crossing previously mentioned, or toward the intersections of McDowell and
Thomas Roads. (See Exhibit 3 in map pocket). Runoff contribution from the roadway itself is
minor in comparison to the off-site flows it receives. No inlets or storm drain conveyance
system exists along the roadway, but these improvements will be part of the new
infrastructure developed to support the future roadway construction. Outfall systems must be
designed to dispose of the runoff and will be of major importance in the overall
implementation of a stormwater management system for this project. In conversations with
the City of Scottsdale, it was communicated to Parsons Brinckerhoff that they recognize this
need and have budgeted some of this system in their future capital improvements plan. More

will be discussed on this issue in the next section.

C. Existing Features
Additional existing conditions that will require attention and coordination with new storm

drainage facilities include the following:

1. Papago Park baseball and recreational facility owned by the City of Phoenix.
Expansion and major renovations are currently planned for this facility. Exhibit 3
(map pocket) shows the drainage improvements being planned to incorporate

64th Street/Indian School Road
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retention facilities. This would act to result in somewhat reduced flows into Design
Points 20 and 30 (see Reference 5 and Table 1). Even if these facilities are not
constructed, the storm drain outfall presented herein will significantly improve the
current condition along 64th street and mitigate, (but not eliminate) the FEMA "A"
flood zone downstream of the Hubble Street dip crossing.

2. City of Phoenix water storage reservoir tanks (three circular concrete structures)
adjacent to 64th Street and at the southwest corner of Thomas Road and 64th
Street. Roadway and drainage facilities must be designed to not disturb these

existing tanks.

3. Existing 45 inch abandoned City of Phoenix Verde water supply line in Thomas
Road. This line may be used as a storm drain outfall conveying 64th Street runoff
to Scottsdale Road. This line is presently being used for such purposes at the

intersection of Thomas Road and Scottsdale Road.

4. Cross cut canal north of Thomas Road and radial gate structure near intersection
of 64th Street.

5 Extensive SRP electrical power transmission lines and pole structures in vicinity o
the intersection of 64th Street and Thomas Road. These facilities will require

relocation for the proposed improvements.

6. Drainage pump station and force main approximately half way between Thomas
Road and Indian School Road, and invented siphon under the cross cut canal

discharging into Paiute Park.

7. The Arizona canal on the north side of Indian School Road running parallel to the
proposed improvements from 64th to 68th Streets. Widening in this area may
necessitate a retaining wall on the south side of the canal replacing the slope

paving.

64th Street/Indian School Road
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D. Previous Studies
Previous studies pertinent to the development of a drainage infrastructure for this project

include:
. McDowell Road improvements from 64th to 68th Streets.

. Papago Park Drainage study for the City of Phoenix, involving the construction of
modifications to the baseball sports complex.

o Scottsdale Corporate Center development of the Executive Villas commercial
office park at the northwest corner of 64th Street and Thomas Road.

o Scottsdale Road storm drain improvements extending to Thomas Road
incorporating the existing 90 inch RCP storm drain interceptor conveying

discharges to the Indian Bend wash.

The above was used in the concept planning for drainage improvements and will
need to be studied further for preliminary and final design of the improvements.

E: Special Conditions
Throughout the course of this study it became evident that some conditions played an
important role in the development of alternatives and acted as constraints in the planning of a

storm drainage system. They are briefly mentioned below.

. McDowell Road Drainage System
The 64th Street improvements should not adversely impact the existing McDowell
Road storm drain system from either off-site or on-site roadway improvements.
The Papago Park improvements show the installation of several retention basins
aimed at this end (Reference 5). The 64th Street storm drain system will intercept
roadway runoff and direct it north into the Thomas Road outfall system.

o FEMA "A" Flood Zone in Hy-View Subdivision
This subdivision is located west of the cross cut canal between McDowell and
Thomas Roads, and east of 64th Street. Although it is beyond the scope of
services of this study to remove this area from the flood zone it is desired to be
able to mitigate flooding in this area as much as possible. To do this it will be

64th Street/Indian School Road
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important to intercept the large off-site storm runoff west of 84th Street as well as
the roadway stormwater before it can cross the road and continue east, into the
Hubble Street dip crossing and eventually into the FEMA *A’ flood zone in the Hy-
View neighborhood.

The Hubble dip crossing should be raised to improve headlight site distance
requiring some portion of the off-site drainage (10-year storm flows) to be
captured before reaching the crossing. This will also help to reduce runoff into the
FEMA flood zone.

° B4th Street Continuation North of Thomas Road
This will require a bridge or culvert structure spanning the cross cut canal (see
Reference 4). During initial discussions SRP has indicated that 1.5 feet of
freeboard will be necessary for this structure. Also, a radial gate structure is
located just before the Thomas Road bridge (north side) whereupon the water
surface of the canal drops 2.5 feet. A possibility exists that this gate may have to
be moved upstream in order to provide for the minimum clearance necessary over
the canal to the new roadway. Concepts will continued to be developed into the

preliminary design phase.

o Existing Pump Station Near SRP's Electrical Sub Station

At present an existing drainage evacuation pump and force main are located east
of the cross cut canal about 2,000 feet north of Thomas Road. This acts to
dispose of drainage from Indian School Road back to Thomas Road from the SRP
maintenance road and residential access from Osborn to Indian School Road. It
would be beneficial to design a gravity flow outfall system for this area as a new
drainage pump station would be very costly and expensive to maintain. A gravity
flow storm drain outfall system, possibly running east on Osborn Road was
explored in this study as an alternative to implementing a new pump station.
Section IV to follow will discuss this alternative.

64th Street/Indian School Road
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IV. FUTURE CONDITIONS

A. 64th Street South Of Thomas Road
Exhibit 2, on the following page, shows typical roadway cross sections throughout the project.
A more comprehensive viewing of sections can be found in 10% roadway plans submitted

with the overall design concept report (Reference 4).

The objective of the drainage design is to provide an infrastructure that will safely convey off-
site flows from the west side of 64th Street and also collect surface flows from the new
roadway. Exhibit 3 (map pocket) as well as the 10% drainage plans labeled as Exhibit 5
(separate document) show the conceptual improvements. These plans show a
comprehensive storm drain system including curb inlets and connector pipes. The level of
concept development was sufficient to identify the alternatives and develop an accurate cost
estimate of the improvements compatible with new roadway improvements. Technical
computations involving inlet hydrology, HEC-12 inlet design and storm drain sizing can be
found in the technical appendix. Specific design issues on this part of the project will now be

discussed.

The City of Phoenix is planning to expand the Papago Sports Complex located jut north of
McDowell Road. This development can be seen as Exhibit 4. Drainage improvements
incorporating the use of several retention basins can be seen in Exhibit 3 (map pocket) as
well as Reference 5. Although there is some minor inter-basin transfer of flows mentioned in
the Papago Park drainage study no adverse effects are expected. Table 1 summarizes storm

runoff discharges for 100-year conditions.

TABLE 1
SUMMARY OF STORM RUNOFF LEAVING PAPAGO PARK

Basin Des. Pt. Q100 Existing Q100 Developed
(cfs) (cfs)

A 10 41 48

B 20 85 90

C 30 58 44

Total Runoff

Leaving the Site 184 182

64th Street/Indian School Road
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The above shows an increase in developed flows in Basins A and B. The final design along
this portion of 64th Street should analyze what effect, if any, these increased flows may have
upon the existing multi-barrel culverts routing flows into the McDowell Road storm drain
system. It may be appropriate for the City of Phoenix to do this at the time it completes the
drainage study for Papago Park Sports Complex. The benefit of the increase to Basins A and
B is the decrease of flows in Basin C (24% reduction) at design Point 30, which directly
contributes flow into the Hubble dip crossing and eventually to the FEMA "A* flood zone to the
east. This reduction has acted to lessen the effects directly associated with the floodplain to
the Hy-View subdivision. In addition, improvements associated with this study have extended
the storm drain system to a point approximately 800 feet north of the intersection of McDowell.
This acts to collect the street flows intercepting most of the pavement drainage before it gets
to the Hubble dip crossing so that the full benefit received from the 24% reduction described
above is preserved. In addition, the storm drain system is designed to convey the 10 year off-
site runoff. This means that only flows greater than a 10 year storm can overtop and
contribute storm flows into the Hubble dip section. The 24% reduction then applies to flows
exceeding this. It is beyond the scope of this study to eliminate the above described FEMA

flood zone.

Inlet design for the roadway was performed in accordance with City of Scottsdale criteria as
mentioned in Section 11-B, and the level of protection for street encroachment is the 100-year

storm.

Another area bears mentioning in the future planning of stormwater management facilities
along this stretch of 64th Street. Basin F concentrates flow to Design Point 60 approximately
half way between Oak Street and Thomas Road on the west side of 64th Street. Although the
headwaters to this basin originate in a residential subdivision a substantial portion contiguous
to 64th Street remains undeveloped. Hydrology for this basin was computed given the
present land cover assuming City requirements to include the installation of a
detention/retention basin as a requirement for development. This would act to keep the basin
in a "balanced" hydrological condition keeping storm flows reduced as much as possible by
allowing the outfall storm drain to be smaller in size and consequently the outfall system
returning east in Thomas Road. Additionally, incorporating retention or over-detentioning
would reduce storm flows even further possibly allowing the storm drain to be further down
sized. In the event that the City of Scottsdale feels that it can not incorporate detention in this
area any re-analysis would be best left to the final design portion of the project whereby the
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Thomas Road outfall storm drain would require a final drainage study as an update to this
master study, supporting the construction documents of that project.

In developing the storm drain system shown along the proposed west right-of-way of 64th
Street (see Exhibit 3 in map pocket), an open channel was investigated as an alternate to the
closed conduit system. Early in the design process it was discovered that a 4 or 5 foot depth
of channel would be required to capture off-site as well as road drainage from inlets. This
would require between 40 and 50 foot of right-of-way from the back of curb or sidewalk. This
would require additional encroachment into Papago Park. Additionally, there was restricted
right-of-way to install an open channel south of Thomas Road adjacent to the City of Phoenix
water storage tanks. In this area the storm drain system must be constructed in the roadway
due to the installation of a retaining wall accommodating roadway construction. The storm
drain on 64th Street as shown was located outside the roadway prism whenever possible to
make future off-site tap-ins easier and to allow for maintenance outside the traveled way.
Also, the added benefit of a smoother driving surface is a consideration since this is a major
collector roadway having a design speed is 45 mph. Since the project is in the study/concept
phase at this point, storm drains and the outfall systems were designed for open channel flow
using Manning's equation with an N value = 0.012. The 10-year event was used to size the
storm drain. Fine tuning the storm drain system will occur during the preliminary design
phase and continue throughout final design when an acceptable pressurized system can be
developed and hydraulic grade line computed for the entire storm drain system.
Computations for open channel sizing can be found in the technical appendix to this report.

The final issue for discussion along this segment of the project is the outfall trunk line
traveling east down Thomas Road between 64th Street and Scottsdale Road. Exhibit 3 (map
pocket) shows two alternative concepts which will be discussed. Neither concept included
storm flows east of the intersection of 64th Street as tributary to the outfall system, as this
would go beyond the scope of work for this project. This can be investigated at the time of

final design of the outfall system upon request by the City of Scottsdale.
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o Thomas Road Storm Drain Outfall - Alternate No. 1
This alternate incorporates the use of an existing 45 inch abandoned City of

Phoenix waterline (employing an approximate capacity of 95 to 100 cfs) and a
parallel 54 inch RCP of 5,300 feet in length tying into the existing 90 inch storm
drain running south in Scottsdale Road turning east on Thomas Road. Preliminary
discussions with the City of Phoenix indicate that they would allow the use of the
line to the City of Scottsdale for this purpose. The advantage of this alternate isa
cost saving of up to $250,000. The disadvantage is that a split flow structure and
flow convergence structure will have to be built merging the two drainage systems
at 64th Street and combining them into the existing 90 inch storm drain in
Scottsdale Road. Before preliminary design proceeds on this option, an
inspection of the existing 45 inch waterline should be performed verifying it's
suitability to be used as part of a stormwater outfall system.

o Thomas Road Storm Drain QOutfall - Alternate No. 2

This alternative provides for a single point of discharge and does not us the
existing 45 inch abandoned waterline. The advantage of this option is that only
conventional junction structures need be installed and no split flow or flow
convergence structures need be constructed. The disadvantage is the additional
cost of installing a 66 inch pipe verses a 54 inch pipe over a distance of 5,300
linear feet. As mentioned above, the increase in cost is estimated to be $250,000.
Of course, if the existing 45 inch abandoned waterline can not be used for some
reason this alternate becomes the most viable option.

In conversations with the City of Scottsdale they indicated that they have provided
for expenditures in their future capital improvements to construct a drainage
outfall system in Thomas Road. Again, pipe sizes will have to be fine tuned during
preliminary/final design when hydraulic grade lines are developed, possibly using
pressure flow. This may allow a slightly smaller pipe size depending on the
hydraulic conditions and constraints.

B. 64th Street North Of Thomas Road To Indian School Road

The first topic of discussion will be the resolution of the existing flooding problem at the
Scottsdale Executive Villas located just north of Thomas Road at the intersection of 64th
Street. The description of existing conditions was discussed previously in Section llI-A. The
problem can be resolved by connecting existing roadway curb inlets in the vicinity of the
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intersection, as well as an existing culvert into the new storm drain system in Thomas Road.
This will prevent current flows from being routed via manholes into the dry well system of the
commercial site whereby existing manholes within the site, particularly at the northeast corner,
"bubble up* and overflow causing flooding. The field reconnaissance and discussion with the
property manager indicate the dry well system does keep up with the on-site flows but can not
handle the off-site flows it receives from Thomas Road via the storm drain system. The sheet
flow runoff from Thomas Road across the entrances does not overflow into the parking lot
areas and into the site. Exhibit 6 depicts the re-routing of the storm drain system to resolve

their flooding problems in the future.

The next area of discussion is the storm system for Thomas to Indian School. From the
roadway plans and Exhibit 5 (separate document), it can be seen that the roadway design
includes a sag or sump condition approximately 1,000 feet south of Osborn Road. All off-site
and roadway runoff between Thomas Road and Indian School Road is collected at this point
and must be conveyed to an outfall system. The only existing system is a small SRP pump
station which conveys minor drainage into the cross cut canal via 10 inch force main. Three

alternatives for an outfall system were examined. They are as follows:

Alternate No. 1 - Install a pump station employing approximately 1,700 feet of 36 inch
diameter force main to the point of delivery in Thomas Road. Total Dynamic Head
(TDH) is composed of Total Static Head (difference in elevation) = H, plus the total
friction head loss through the pipe/valve delivery system = H|_ plus the Velocity Head,
Hy = V2/2g.

Therefore: TDH = H + H_ + Hy where;

H|_ by Darcy's Equation, = f( [—L) ) (Mz) Use f = 0.013

V2 29 (Concrete Pipe)
Hy = 29= Velocity Head
Using a 10-year flow rate of Q10 = 108 cfs (see Exhibit 3 in map pocket) and 36 inch

RCP force main (Area = 7.069 FT2).

The Static Head difference to Thomas Road is approximately 16.5 feet.
Velocity V = 108/7.069 = 15.28 fps

H =0013 (12X) (21(57—3822)) = 26.7 feet

Headloss, H| = Say 30 feet (Add 3.3 feet for miscellaneous valve losses)
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2
Velocity Head = Hy =( %(5?'—382) ) = 3.6 feet, Use 4 feet

TDH = 16.5 + 30 + 3.6 = 50.1 (round off)
Use TDH = 50 feet with 36 inch force main.

Computations reveal that using a 42 inch force main required a TDH = 33 feet. The cost
savings in pump requirements are offset by the additional cost of the pipe and
appurtenances over 1,700 feet x $30/L.f. = $50,000. The above TDH of 50 feet appears
satisfactory for purposes of this concept study. The horsepower requirements of the
pump are given by the equation:

Hp= IH /Efficiency (as a decimal)  H = total dynamic head, TDH

Assuming an efficiency of 80% = 0.80

108 (62.4) (50)
HP = et [ 0.80

HP of Pump = 765 (rounded) (For 36" Force Main)
HP of Pump = 505 (For 42" Force Main)

The above information was provided to demonstrate the significant cost that will be
incurred by this alternate. It doesn't include other associated costs such as energy for
electrical power and maintenance over the lifetime of the facility. These requirements
are for a 10-year storm to be evacuated.

Also, the outfall system shown in Exhibit 3 (map pocket) in Thomas Road, as Alternate 1
and 2, would have to be increased in size to accommodate this flow. Using a triangular
hydrograph approach to combine hydrographs at Design Points 70 and 99, due to the
different times of concentration, a 10 year peak flow of approximately 330 cfs is
obtained. This flow can not be conveyed by the 66 inch conduit in open channel flow,
shown in Alternate 2, in Map Exhibit 3 (map pocket). Therefore the pipe must be
upsized to 72 inch for this scenario. This pipe will convey up to 370 cfs in open channel
flow, 12% more capacity then is needed.

For reasons described above, this alternate was rejected early in the concept process
because it doesn't appear to support a favorable benefit/cost ratio, even though a
complete economic analysis was not performed. The City of Scottsdale may undertake
such an economic analysis as part of its capital improvements program or as part of

preliminary/final design of this project.
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Alternate No. 2 - Install a pump station employing approximately 950 feet of 36 inch
diameter force main to the point of delivery in Osborn Road. This has the advantage of
saving 750 feet of force main over Alternate No. 1. In addition, because the length of
force main is shorter and the static head is less at about 3.0 feet, the TDH under the
alternate is reduced to 24 feet, less than half of that for Alternate 1. Also the
horsepower requirement is reduced to 370, similarly about 50% less than Alternate 1,

using a pump efficiency of 80%.

The disadvantage of this alternate is that a new outfall system in Osborn will be required
resulting in the construction of about 5,150 feet of conduit terminating in Scottsdale
Road where it taps into an existing 84" RCP storm drain interceptor upstream of the
termination point of the Thomas Road outfall system. A significant advantage of the
Osborn Road outfall system is the possibility of capturing additional runoff from the
residential area between 64th Street and Scottsdale Road. This system would require a
48 inch outfall line in Osborn (under open channel conditions under maximum capacity)
at a grade of about 0.35%. An additional disadvantage would be that this alternate, like
Alternate 1, employs a pump station requiring operation and maintenance expense over
the lifetime of the facility. For this reason Alternate 2 was also rejected, even if the up
front cost would be a little less than that of a deeper gravity system employing a larger
outfall conduit.

Alternate No. 3 - Install a gravity flow outfall storm drain in Osborn Road. Itis feasible to
construct a gravity flow outfall system, however the installation cost would be more
expensive than conventional techniques. This alternative would require 750 feet of 48
inch gravity storm drain, falling at 0.50% grade to the intersection of Osborn Road. The
cover depth ranges from 2.5 feet at the roadway sag at station 79 + 11 to about 14 feet
at the intersection of Osborn. This will make installation more expensive and protective
sheeting may be necessary. Since this 48 inch pipe is running adverse to the road
grade it enters Osborn Road 7.5 feet deeper than Alternate 2. This means that the
available grade to connect to Scottsdale Road is about 0.20%. This would require a 54
inch storm drain under gravity flow conditions. Another disadvantage of Alternate 3 is
that this 54 inch would have to be constructed quite deep in Osborn Road. The cover
depth is 14 feet at 64th Street (19.5 feet deep to the bottom of pipe) and four feet at
Scottsdale Road (9.5 feet deep to bottom of pipe). This depth will require non-
conventional construction techniques, such as protective shoring/bracing or special
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trenching slip form techniques and may result in installation costs 50% greater than
normally expected. However, once the system is installed it won't require any
mechanical pumping nor the operational and maintenance expenses associated with a
pump. Even though it is likely that the gravity system may be more expensive initially,
the payback period would be short in relative terms to the useful life of the system. ltis
for this reason that Parsons Brinckerhoff recommends Alternate 3 as the best solution to
constructing a storm drain outfall system for that portion of 64th Street draining between
Thomas and Osborn Roads. Table 2 below shows a summary of the alternatives
discussed above and the important parameters presented for comparison.

TABLE 2
OSBORN/THOMAS ROAD STORM DRAIN OUTFALL ALTERNATIVES

Pump Force Storm Drain
Requirements Main Outfall
Alternative TDH HP Size | Length | Size | Length | Remarks

1 The cost comparisons
Thomas Road 50 765 36" 1,700 72 5,300 | involve the cost of a
pump and station, plus
operation and
maintenance, 36" force
main and increasing
the outfall in Thomas
Road from 66 inch to
72 inch storm drain.

2 Cost comparisons
Osborn Road 24 370 36° 950 48" 5,150 | involve the cost of a
pump and station, plus
operation and
maintenance, 36" force
main and installing a
48 inch outfall storm
drain in Osborn Road.

3" 48' 950 | Cost comparisons
Osborn Road N/A N/A 54* 5,150 | involve the installation
of 48 inch and-54 inch
gravity storm drain in
Osborn Road involving
deep excavation and
more expensive
installation
construction costs.

But low maintenance
costs, over lifetime.

*Indicates recommended alternative by Parsons Brinckerhoff.
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Table 3 shows relative pipe cost, excluding pump station and O&M costs, to depict an
order of magnitude cost of the alternatives presented herein.

TABLE 3
OSBORN/THOMAS ROAD STORM DRAIN OUTFALL
ALTERNATIVE COST COMPARISONS

Alternative 1
« Include Pump Station and O&M Costs
« Increase in Thomas Road Outfall Storm Drain from

66" to 72" = 5,300 L.f. x $45/1.1. = $238,500
« 36" Force main = 1,700 L.f. x $55/1.1. = $93,500
« Pump Station And Backup Generator = $725,000
« Operation, Maintenance And Replacement

Over 20 Years = $686,430

ROUNDED TOTAL COST = $1,700,000
(Pump is 765 H.P. with TDH = 50 feet)

Alternative 2
« Include Pump Station and O&M Costs
« 48" Storm Drain in Osborn Road

= 5,150 Lf. x $100/.f. (Normal Exc.) = $515,000
e 36" Force Main = 950 L.f. x $55/1.f. = $52,250
o Pump Station And Backup Generator = $625,000
. Operation, Maintenance And Replacement

Over 20 years = $457,620

ROUNDED TOTAL COST = $1,650,000
(Pump is 370 H.P. with TDH = 24 feet)

Alternative 3
« Gravity Flow System (No Pumps)
o 48" Storm Drain Outfall on 64th Street

950 I.f. x $100/1.f. = $95,000
« 54" Storm Drain Outfall in Osborn Road
5,150 I.f. x $150/1.f. (over excavation) = $772,500

ROUNDED TOTAL COST = $870,000

(See Technical Appendix "H* for Economic Analysis)
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C. Indian School Road, 64th Street To 68th Street

The extent of storm drain and drainage improvements will be minimal for this part of the
project since it is at the top of the watershed and we will only be adding a left turn lane.
Therefore no hydrology was developed for this section of road as it will be better left for
preliminary/final design. Exhibit 3 (map pocket) indicates that present drainage sheet flows
southeasterly. it is not foreseen that this pattern will change due to adding the lane. Please
see Exhibit 5 - On-Site/Roadway Drainage Plans (Separate document) for the developed

storm drain system of the entire project.

D. City Of Phoenix Sports Complex

Exhibit 4 shows the extent of improvements for this facility. Reference 5 was used to obtain
off-site hydrology for the site. Since that project has done a suitable job of conveying and
retaining excess peak flows due to the development, no adverse impacts were found to the
B4th Street project. Remaining off-site flows from Papago Park have been directed into a
storm drain system and thereby directed into the Thomas Road outfall system. Again, even if
the above improvements to the sports complex are never built this outfall system improves the
existing condition substantially.

E. Arizona Cross Cut Canal Crossing

At present there exists a bridge crossing at the intersection of the cross cut canal and
Thomas Road. Approximately 25 feet upstream (north) of this crossing is a radial gate
structure in the canal that acts to lower the water surface profile about 2.5 feet downstream of
the gate prior to flow entering the bridge section under Thomas Road. SRP was contacted to
obtain a high water surface profile of the cross cut canal. Parsons Brinckerhoff was directed
to use the "black mark® indicating previous high water levels since operations personnel at
SRP indicated the computed water surface profile was not available since the canal was built

many years ago.

It is expected that the radial gate structure will need to be moved upstream to a position north
of the end of a new bridge structure over the cross cut canal to facilitate the extension of the
new 64th Street alignment. This new roadway will approach the canal crossing at a
downward minimum grade of 0.40% intended to provide as much clearance over the canal as
possible. The relocation of the radial gate will further help this cause. SRP has indicated that
1.5 feet of freeboard will be necessary at the new canal crossing. It is estimated that 4.5 to
5.0 feet of clearance will be needed from the new roadway finish grade to the high water

surface level.
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F. Developed Hydrology

The hydrology computations were developed using the RATIONAL Method for inlet design
employing curb opening inlets without a grate section such as the City of Phoenix Standard
Detail P-1569, Type *M" with wing sizes of 3, 6, 10 or 17 feet. A minimum time of
concentration, for urban conditions, of 5 minutes was used. HEC-12 computational
procedures were used in sizing and spacing the inlets to meet the city of Scottsdale's flow
spread requirements for the 100-year event, allowing at least one dry lane of travel in each
direction for major collector/minor arterial streets. The computations can be found in the

Technical Appendix of this report.

As mentioned previously, off-site flows that were substantial in nature, such as those into
design points 30, 50, and 70, from south of Oak Street to the intersection of McDowell, were
separated from the roadway runoff. Capturing this flow into the storm drain system separate
from inlet drainage is desirable, thereby allowing inlet hydrology to be done separately from
the off-site flows. The storm drain trunk line would then consider the controlling peak flow
from the maximum time of concentration. In larger systems this is frequently the case. The
downstream inlets in the system do not add to the peak flow of the outfall and computations
are based on the controlling flows, e.g. off-site flows in this case.

In the section of 64th street from Thomas Road to Indian School Road portions of the off-site
tributary areas were combined with the street flows where areas were small and runoff
coefficients below fully paved conditions were present. These areas were:

1. That area west of 64th Street up to and beyond the retaining wall. Essentially this
will include the area east of the cross cut canal to the edge of the new 64th Street
alignment. This occurs over the full distance from Thomas to Indian School

Roads.

2. That area east of 84th Street in the residential neighborhood, primarily consisting
of apartment complexes, noted as Basin "J* in Exhibit No. 3. The limits of this area
run from Indian School Road to Osborn Road. All other off-site basins, e.g. Basins
H, | and K were kept separate from roadway hydrology as was done above from
McDowell to Thomas Road.
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V. SUMMARY/RECOMMENDATIONS

A. Summary Of Drainage Improvements

Exhibit 3 (Off-Site Basin Map in map pocket) and Exhibit 5 (On-Site/Roadway Plans a separate
document), show the proposed storm drain infrastructure developed for the widening and
new alignment of 64th Street. The storm drain system is comprehensive in nature and
presents alternative conceptual designs that will meet the needs of local residents and the

City for years to come.

A particular challenge of this study was to develop outfall drainage systems and present
alternatives therein. It is realized that the recommended improvements lie outside of the
normal funding for 64th Street and must be implemented from the City of Scottsdale's capital

improvement plan for storm drainage facilities.

The overall cost of the infrastructure presented in this study are in the range of $2.4 million
dollars. This does not include a new bridge structure for crossing the cross cut canal north of
Thomas Road. Please refer to the Design Concept Report for the overall project cost estimate

(Reference 4).

B. Recommendations

The contents of this report are intended to present a comprehensive concept plan for
drainage improvements for this project. Some refinement of these improvements will be
necessary during the preliminary/final design when construction plans and specifications are
prepared. The study provides a framework for the City of Scottsdale to choose between
alternatives. This study also provides a basis for which future storm drainage capital
improvements are warranted, in conjunction with the implementation of this project.

In addition, this report will allow the development of phasing of construction improvements

should the City decide to proceed in that manner.

In conclusion, it is recommended that this study be utilized in the development of future
roadway widening and street construction for 64th Street, for any private development which
occurs along this corridor, or any upstream developments tributary to these intended
improvements. Although it is not the intended purpose of this study to eliminate the FEMA "A*
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flood zone downstream from this project, this study incorporates mitigation measures that will
help in that regard and future measures that would have to be taken in order to eliminate the
FEMA flood zone. No adverse impacts are expected to occur as a result of the storm
drainage improvements presented herein. On the contrary, these improvements will facilitate
new roadway improvements for 64th Street while at the same time improving conditions
downstream and responsibly conveying upstream headwaters from off-site tributary lands.
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Part A Off-Site Hydrology Computations
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l : Name of Stream [Jrf5 1€ F10W 12 %ﬁ._@_’_l%& 4o 1IN
: APAGO , BeperT
DESIGN DATA P FK
l Design Frequency i \/0 60 ‘ 00 years
Drainage Area Tz Ay J{pacres
T A 12 acres
. . e T2 = Ter
Drainage Length /) v |Z75p feet
l Elevation b,
Top of Drainage Area 2325 feet
' At Structure |Z2A feet
. Drainage Area Slope ,.2 %
' Precipitation
P = 6-hour inches
: P = 24-hour inches
' DESIGN COMPUTATIONS
. Precipitation l?1 = l-hour inches
Time of Concentration &5 +272 Tc 2-7 minutes
l | Rainfall Intensity i _Z4‘ 9: 2 | 3.z inches/hour
Curve Numbers 7g( 044) = CN :
I e cHy 021 (35a ) T
; Weighted Curve Number  Chy - C2— (0.20) =0
l Runoff Coefficient cy DA o
Peak Discharge Qp = CiA = ”/D Zq 4’4’ cfs
l Computed by % Darrnotelo Date 07’7/7/’9 2
. Cugerep &7’ Drs-
i wﬁé | Aaws, 1oR_10 400 fR Wes TAYeN) From PPAGO PE DERINAGE STUD/ {Ee?’

— 1',0 Gen s 2.5 Wps Incoweet— SHowd P = 2.4 "*/(vt.




o7-23-9%

i T RBTING (RDITIORNS == - g
- O Wé FrseTLy UNDEVELOPED ) L
I ' ARIZONA HIGHWAY DEPARTMENT v 3
BRIDGE DIVISION Posrein ©

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

LOCATION DATA

%Trsoagv County MMICO"PAV

Location D. -Liga
Project No. ! _Station PApace Paki Devel,
Name of Stream [ )FF3I o D 42["/4—5\ |l Desc Pr 20 [N

T Fapaco Tk RepoBT

DESIGN DATA

Design Frequency T 1’0 60 'O-D years

Drainage Area A acres
A z #  |22.] acres

b
=
L]
-4
€
»
]

Drainage Length if v | |LSD feet

{
' Elevation
Top of Drainage Area I%(ﬂteet
' At Structure |A97] feet
l Drainage Area Slope ;4 %
[
Precipitation
P = 6-hour inches
¢ P = 24-hour inches
l DESIGN COMPUTATIONS

' Precipitation P1 = l-hour _ : inches
] 0.11
e = 0'0464%?(; Time of Concentration Tc '0 minutes
0 +
l (9 %) %) Rainfall Intensity i ﬁ.& 6:0 6'5 inches/hour
Curve Numbers CN,

CN,
Weighted Curve Number  CNy -

Runoff Coefficient c “ ” Quﬁ %&;}l" %g,/ ém-w(
D oc
Peak Discharge Qp = CiA = S0 % 4% cfs

Computed by Y. DATTISTELLD Date o1-23-9%

Cf%lﬁép ﬁy; D&
FIGURE 2-22

NOfE: Fiows FoR 10 & [0 YR Weke TAKEN FroM PAPRGD PI. TRAINAGE ST (7~
= e dosvzmen o lo Min(meom\(’L,O:a'&lﬁ,o,% § 1,,:55’,&;@ =) T




YeeZe N/‘DQ\)Q,OVEP CONDITION

ARIZONA HIGHWAY DEPARTMENT

(§RCLUDES RONOFE FROM BAING C, p’ac}

‘{Ze\) ‘f ——1'5 a3
EAz

BRIDGE DIVISION CAR=Z-IN =
HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD
LOCATION DATA
Highway COunty Mae copA
Location (o4 TH AND NTERSECTLO

Project No.

tation Sa="
Name of Stream JFFESI(TE Flouw TO D23, 'PT'?éa) gﬁﬁf Da’.ﬁ (2

— |neropes Ronopr FiROM

A %) PAPAgo Rex 'REFDQT'

- - - - - _.,\- ’-
B o

Design Frequency [0 |90 |10D years
Drainage Area A 22, o / _acres
A A 242 ” ” acres
© (BesnC) Az 2231 ° N
Drainage Length =20z s 22,8 “ 7 feet
I Elevation
Top of Drainage Area 22(zfeet ) =pom Dss.
At Structure Z2D4 A eet B R g
; Drainage Area Slope 7] %
385
L To Foown [+ 4o = 0-0459% (3= "”')/17 e
Precipitation
TG = 7.9 My, P = é-hour inches
S P = 24-hour inches
“"\6’7' = Fiown Bensies ‘2.’
m s oL5 DESIGN COMPUTATIONS
l 2 Precipitation P, = 1-bour 'Jl ) "’ inches
Te Froma
Time of Concentration Te 295 (29.5 1295 minutes| 2o=)0 ot
ac = 27 + lloo 794?5(@;\ =27+2.S =295 M|V ConTROLS
U PO C, )Ramfall Intensity i 2.29 (2.0 | 2.4 inches/hour
; Ve Numbers—
. @ 009FF|M6MT$ g‘ cNy 025 Avea =22 Ac, )
\ CN 07| HAved =24.% 7 (
LTl 1. 55 24‘340_ ) :L 2
"——é&% BT 5 Chy 0'1% ek =355
l W, o< 34) Runoff Coefficient Cw .0.4510:4510, 4¢
259 /.
éz. - Peak Discharge Qp = CiA = %4 “2 ‘%—7 cis
g

Date O9-12-9% (RKev,)

r 0. 45
: Computed by B, D aATTIsTELLO

: %) Cz_ Teo :795 -
(C’pmmﬂrqw) = o 90 450)(]550) /248

FIGURE 2-22

=05 43, Lo

A= (0.20
= X0.,45 =0

Ce=z= Ca+lp=05+0.20= 0,7/,
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l Rainfall Intensity-Duration-Frequency Relation (Phoenix Metro Area)

Source: Hydrologic Design Manual for Maricopa County




Land Use "C" Value
_Composite Area-wide Values N
_Commercial and industrial areas: _ § ... 080 7

Residential areas-single family (average lot size):

R1-190, 130, 70, 43 (one acre or greater/lot): 0.45
R1-35 (35,000 sq. ft./lot): 0.48
R1-18 (18,000 sq. ft./lot): 0.52
R1-10 (10,000 sq. ft./lot): 0.57
R1-7 (7,000 sq. ft./lot): ° ‘ 0.63-
Townhouses: 0.55
Apartments and condominiums: 0.65
_.Specific Surface Type Values . ____ osabiR
Paved streets or parking lot (concrete or asphalt) 4 £.0.95 -]
. " roofs, dirveways, etc. [huscoe IRA ,
" ) Lawns, golif courses, and parks (grassed areas): J
Hydrologic soil group B: 0.
Hydrologic soil group C: 0.5
Hydrologic soil group D: 0.66

e "

~Undisturbed natural desert or desert landscaping -/
(no impervious weed barrier):

Hydrologic soil group B: = 0.31;

Hydrologic soil group C: ¢ 0.49

Hydrologic soil group D: 0.56
Desert landscaping (with impervious weed barrier) 0.70
Mountain terrain - slopes greater than 10%: 0.70
Agricultural areas (Flood Irrigated Fields): - 0.20

FIGURE 2.2-21

l . Runoff Coefficients (C) for use with the Rational Formula (Q=CIA)




{ INelopea BASING CD,E4F) - /2
' CITY OF SCOTTSDALE

HYDROLOGIC DESIGN DATA RECORD
RATIONAL METHOD

A ccomusmve Te Anp Frar Ruorr to Desien B Bev, 09-12-9%
BMH\\ "F:n

LOCATION DATA o
' pno.jec'r;[ﬂd'ﬂ‘f 9\"/500‘!"’5%@ 'CONCENTRATION POINT: Pasio F D= Q‘ @
LOCATION:;/L IA)AN/;@E‘FMEEM Ot &1, %ﬁomﬁ% OM‘-PQJL WestSive Of-"a,-rl'\.
I PROJECT NO.: 45-4'” Plo& STATION: ’V“APPQDX . 48+50
i
I

NAME OF STREAMWATERSHED: b S WUQW%

DESIGN DATA
DESIGN FREQUENCY: L2 1s m 25 | (50) ] (100) | vears
DRAINAGE AREA: T2 Ds2, Pf(\Ejf >A/M@4444H’Jfopd‘ ¢7.% 7 | 7 acres
oipeTiaL Sue. (BI-18) I&kFi—ZAw,Lof> a2 _Feo, 225 1 ” ACRES
Tn Basin 'F a3 Comm . 825 ACRES
WA‘I— \)NDE\/' 40025 ACRES
' N/A’—emmee—e&nem— ToraL (A |52.2 152D\ 152 Seper-Acres
Emmzomnmsmm e
I B T CosTeo 2D -
D AT STRUCTURE vy FEET
. DRAINAGE AREASLOPE: | D3, P 50 PERCENT
T | Do

| DESIGN COMPUTATIONS
FREQUENCY FACTOR (F): | 1.00 | 1.00 @ 1.10 @ @ |

l TIME OF CONCENTRATION: Te 22 2Z | 32 mnutes
RAINFALL INTENSITY (I): l | 2.L5 3,540 J INCHESHOUR
O 46 (Figure 2.2-13)
RUNOFF COEFFICIENT (c): c i
s .25 0.52
= 62‘8(0'4*5')-1—_2&2—(_0-52)# -——-—(06?0) Cc2
53,9 153.2 e c 0.90
+ ﬁo-zféo,%% =045 0’%'
/55 SWEIGHTED RUNOFF COEFFICIENT: (4 9K 2 e
045 (045 0.45 (045 | e

PEAK DISCHARGE Qp = CwWF);\Cw L

|54 241 12 | e Q-trycd i

COMPUTED BY: 2 BoArrisTetLo  pate: 2=12-F2
CHECKED BY: DATE:

i FUTURE DeraiTIon) Betention” | Roviskele FL T TN
FIGURE 2.222 7M™ F

Hydrologic Design Data Record

e




' AccomoLaTIVE Te ‘AMD%PF’L }Z,NDFF‘JEDEE PT
A dr) =

|NCLVDES B#%INS C, D, B,

LOCATION DATA
PROJECT: LS

CITY OF SCOTTSDALE

RATIONAL METHOD

| HYDROLOGIC DESIGN DATA RECORD

i_ZmASH\) ="

Rev, 09- /5—?5
e, 5

7/\2

/6&0‘”90% CONCENTRATION POINT: % @70 4 205 1N (o

LOGATION: @’J«/Mfzzsfaﬂot\) OF (o b1 Srecsr ¢ Thomss Rb.

PROJECT No- 494 | PloS>

STATION: = >TR. 62+ 14 L

NAME OF STREAMWATERSHED: lodh 17 "//w{)ro VEMENTS

DESIGN DATA
DESIGN FREQUENCY: | 2 | S @ 25 @ 00) | YEARS
DRAINAGE AREA: T2 D [T o 5 A1 Doons C-F|153.2 7| " aches
Cow\u /fNDGT‘AV&H- N A2 S bﬁ&lf\\ é’ Z0 .3 ACRES
-ZORD ﬂ\)&m‘{' < M—YW‘M% QD H0 ACRES
TR 185.8 185,21185.8 acres
DRAINAGE LENGTH: |470' Fpe FEET
ELEVATION:
TOP OF DRAINAGE AREA: "’! & FEET
) AT STRUCTURE FEET
'_r DRAINAGE AREA SLOPE: PERCENT
L 4o
=22 +(}l7,.o<a)(c,o) = 24Mn-
' DESIGN COMPUTATIONS
FREQUENCY FACTOR (F): | 1.00 | 1.00 @ 1.10 @ 25) |
' TIME OF CONCENTRATION: Te 24 24— | 34 wmNuTES
RAINFALL INTENSITY (I): L 1 255 3,30 | 2.80] INCHESHOUR
(Figure 2.2-13)
RUNOFF COEFFICIENT (c): c1 045
' 153.8 a;o a N 049
i = Té%_?)(o e ( >“’l—g'5—(”%>m 045
WEIGHTED RUNOFF COEFFICIENT: Cw 0.5 05210,52
PEAK DISCHARGE Qp = CwIA(F): | 25T 290 |4l s &= (ACTA
'30 = 0.5% —— j/’eé R Do5 | 6NING 5, DRAIND OOTMLL_IT%M

compuTED BY: 2 PATTISTELLO

a5

DATE: Oﬁ ’15 45 2

CHECKED BY:

DATE:

FIGURE 2.2-22

Hydrologic Design Data Record




LOCATION DATA
PROJECT: bdm2r | SCoTrspalE.

1 ““'_“3&%\@;_&2 NoRTH OF Tham#s €6,

g 06-05-73
CITY OF SCOTTSDALE 8/\2
HYDROLOGIC DESIGN DATA RECORD
RATIONAL METHOD

CONCENTRATION POINT: Pasin "Hﬁ Des. P—n@

Trom#s 2o.

Location: _aw Tnr, OF 4 4

b2 Gop P Nevr TTne ok,

ProsECTNO. 4541 PI0&  —

STATION: _INT. g) Towmes T = ST 2|+ 50

NAME OF STREAMWATERSHED: _ T SR Thp V PUEMLATS.
DESIGN DATA
DESIGN FREQUENCY: | 2 | 5 @ s |(s0) @_ L
‘ DRAINAGE AREA: _ DnieGvouie 6Cayy ~ O.J2PC. | /¢ | 7 |acRes
Porow ey 2520, ACRES
i Commerc. 1527 N\ aa11:50 Fe. ACRES
j SraL oy _12.8] Aed 13.8] 3.8 ] 12.2)| acres
| DRAINAGE LENGTH: ¥ 950 (Rown) | —Popsind W Wil Contd et
| 115D (Ersik )| =
| ELEVATION:
‘ ' TOP OF DRAINAGE AREA: 245t FEET
: ) AT STRUCTURE _l2t015 FEET
‘ DRAINAGE AREA SLOPE: 0 53;/ 2 PERCENT
? ' Yoeo Te @ \}=Z‘FP5 =-‘6PSDI/1><90: 6M)U,
| s Tc ConTROLED OEFSIT==Brsin \l.\:.
' "~ DESIGN COMPUTATIONS
FREQUENCY FACTOR (F): [ 1.00 | 1.00 @ 110 | (20) 1.25
' TIME OF CONCENTRATION: Te L [T | [ | minuTeS
RAINFALL INTENSITY (I): L | %89 2] | 2-& | NcHESHOUR
' RUNOFF ooss_;ncuem ©): ci 00 99 61 P
0 e ,
Too 004551 Jf,rpw%@ - 040 \
'm % éeuemo RUNOFF COEFFICIENT: cw_0.87 057 0411987 }
PEAK DISCHARGE Qp = CyIA(F): | I Al 14 | &7 las = &= (F)tA i
l.w= 4\%_'.,{7_9,2 +G 42
l e T computepey. F- OArisT@LO  pure. 0270272
CHECKED BY: DATE:

FIGURE 2.2-22

Hydrologic Design Data Record




Z2pan) T SeOTHOF SRbIMY SCHEOL BP.

' 08—05-93
CITY OF SCOTTSDALE U2
HYDROLOGIC DESIGN DATA RECORD
RATIONAL METHOD

LOCATION DATA

provect. lo &t & / Mnc&mmu Pl EnGIn X . Dess, B 90
LOCATION: Fomw _|nT IOP Fpi ) 6CH'UDL B, 4= ~lowo’ STt WS
PROJECT No..__454 | Plo8 stanon: 5. (r 9o~ St SAwo & Cprpns Ep.
NAME OF STREAMWATERSHED: 4 W%W'

DESIGN DATA
DESIGN FREQUENCY: | 2 | s @ 2 | (20) | Goo)lfvenns
DRAINAGE AREA:_DJpe Covosd @lanplag 0 A5PE | — —_|acres
g Vet wm\zogmg\iwo’ - ‘:« ik
g e T A ACRES

Tora w297 1297 27| 227 acres

DRAINAGE LENGTH: FEET
ELEVATION:
TOP OF DRAINAGE AREA: FEET
) AT STRUCTURE FEET
DRAINAGE AREA SLOPE: PERCENT

l\ pr | M Yo Gurery P Ovevient (Aprs)
A 450.71’/4,@-7;??5)(604’550;?' 7.4‘0-@,’?51/0

T = ,42M | VeseE Te = 4.5 MIN
l / DESIGN COMPUTE!UNS—L'

, FREQUENCY FACTOR (F): | 1.00 | 1.00 @ 1.10 @1@

' ’/ TIME OF CONCENTRATION: Te b5 ok b5 | 65 |MINUTES
. RAINFALL INTENSITY () [ | G.lo 71451 8.5 |INcHESHOUR
/ I (Figure 2.2-13)
! RUNOFF COEFFICIENT (c): D2 L
) e, Co NTROLESO b}’ Gu-r-re(?- c2 0 'ﬁ?
Frews \:23?6 5H/‘I{Pl_>.’orz @Asnxﬁl c3 p,ég
i) Toan'T Use = - ;
' wsnc?&mso RUNOFF cole’;gc‘:lcéﬁ'r%o Cw 0 12 |01 0121072
PEAK DISCHARGE Qp = CwIA(F): L | (o 26120 jus a {F)CZ'A'
l} (525‘ Hee—|2- oy For e @553 Neve BoeLow
U{,\){""’J—-;/Cz_,?; *Cé{ié- NeXT"Z.Pcll$,
l ~ AT AT COMPUTED BY: X, v@m*ﬂérmo DATE: 2% - 05—
CHECKED BY: DATE:

P ( ,
@ Rio Dosin T = ch:(’&) T:Ccvvfm—-r;s S o @esﬂQ—?mema‘TLJ@l'TéS’%{

-
o ier=Ee  FIGURE 2.2-22

. W/ 3.5 7% Hydrologic Design Data Record ]
4.' Veroe ties 4 Te L s oy (/i) Acceptseis Borge \ Seebodty




’ ”h f|2,/gr eANHLY;E_ QCAWA}/ Foe

XKAXXX ROADWAY DRAINAGE DESIGN kxkxR C U‘?,E:’ UE-( oC l+-l e?, T

-> sp R—(’E EXXAAKXKXRKXXXKKR AKX R XA R KRR R XX AKRXRRRRRRRRRRARRKAR X
- chxfm‘c—: Te @ Tes. (- |
Hee—) - »

Froma [vpiao Ser Fo. fo

DESIGNER: BOB B DATE: 08-05-1993 4% . S

Yoro Guave = 7.L,5%

o i/'L/

PROJECT: 64 TH STREET PROJECT NO.: 4541P108
INLET NO.: 90 5 STATION: OSBORN
DRAINAGE AREA: Acres DESIGN FREQUENCY: 10 Years

L
é&’{'. lC:bMIM,(MINIM«}M>

4

o o 110 (SminY) = 6| ”Q/ii»t

ROADWAY & DISCHARGE DATA @-‘r&‘,m N C'iﬂ -0 ﬁS/(érlX[ 75}‘
Cross-Slope g 8x n Q T = 7. 85 C/‘%

(ft/ft) (ft/ft) (cfs) (ft)
Composite 0.027 0.020 0.016 7.85 12.86

GUTTER FLOW

w Sw a Eo d v
¢£e) (ft/ft) (in) (£e) (fps)

1.42 0.042 0.00 0.289 0.29 4.67 0{76 ‘(\) &M‘ﬁ}‘;‘h@ l¢,




ROADWAY DRAINAGE DESIGN KERR K

Anoryze Korvwny Fok
Cures \elocites T©

Cou.fu-rz;—lz @ %’»PT' @

bl"rﬁ_ é_!r(w—-(f sxnnn

(’ e XXX RXAX XXX R XXX AKX RKXRAKXX AR XARXARXRARRRRRARXRRRKRA R
i
7@0-Hfzpabti

Hee AL

¥

_—

T

DESIGNER: BOB B

PROJECT: 64 TH STREET

INLET NO.:

90

DRAINAGE AREA: Acres

DATE: 08-05-1993

PROJECT NO.:

STATION: OSBORN

4541P108

F\/{ﬂ,\/\ A’ ?OIMT 4’5@H’

Sowr+ OF Jwpiaro =t 1

Yo . to Osporrs €0
Genbe = 0.40%

DESIGN FREQUENCY: 10 Years

AT b P
ROADWAY & DISCHARGE DATA ke Y
OYN\P_A;{Z @,6“]" '0’{’. &10
Croas-Slope 8 8x n Q T
(Ft/ft) (£t/fr) (cts) (ft) %) D% Qr‘, %o
---------------------------------------------------- éo@mj— OTA-
Composite 2.004 0.020 0.016 9.49 19.81 7 '%g 0(:3 é\/d\wq
. : '
GUTTER FLOW o o @:’ 0 'p ((Oz[)(a q7> —75
10 )
W W a E a v i 11’44I—7‘8§
(a]
(tr) {rt/ee) (1n) (re) (tpa) = qc S-C;'B
1.42 2.042 9.00 2.190 9.43 2.40 T

le

ot |y Cawpo4




LOCATION DATA
PROJECT: &4114’ 41' / 4@07‘1’5 DALE
LOCATION: _ V0w Int! e Tloomss

. 4k CCOMOLATIVE Te-AD (ERK OO OFF fo D2, 17 @5y, RsiNHTY

CITY OF SCOTTSDALE 06-0 i 775
HYDROLOGIC DESIGN DATA RECORD e
RATI_ONAL METHOD

CENTRATION PONT: A5 1155 H*f% Dee Qﬁ@
%Ném T ot AT =

PROJECT No.._ 424 Pl0&

STAT'ON:/A/ R (/O'VJ POIU'T’ ST‘PJ/

NAME OF STREAMWATERSHED: L b SrreET ﬁfﬂod@ e AT

DESIGN DATA
DESIGN FREQUENCY: L2 |s @ 25 @ @ YEARS
DRAINAGE AREA: _2A2id H o' 3.8 01 — e ACRES
Bapg Groovp a0 0.4 " ACRES
l W%‘\l\) /\; { Koabway A3 (/Lg i ACRES
Mokl A - TOTAL Ay 0 A ACRES
l DRAINAGE LENGTH: Torarch) 202 % |Lod4: 2242024 eeet
ELEVATION: x? s NG| (Bating 2F)
TOP OF DRAINAGE AREA: N FEET
') AT STRUCTURE NLA FEET
DRAINAGE AREA SLOPE: Nl& PERCENT
B 7o- o -Gz Teespr T To D R a5
T. 2 195 Mo Sl
' DESIGN COMPUTATIONS
FREQUENCY FACTOR (F): | 1.00 | 1.00 @ 1.10 @ @
TIME OF CONCENTRATION: Yo 19455 175" 1751195 | minuTES
RAINFALL INTENSITY (I): l | 2-b 49 | 5.75] INCHESHOUR
(Figure 2.2-13)
RUNOFF COEFFICIENT (c): c1_0. %7
e 03
ca_ U va
WEIGHTED RUNOFF COEFFICIENT: (! , g 0.90
PEAK DISCHARGE Qp = CyIA(F): Aer .91 _{0.4] 0.4710.8]

COMPUTED BY: @« &ATTISTELL/O DATE: (99"04 '[5

CHECKED BY:

DATE:

FIGURE 2.2-22

Hydrologic Design Data Record




i 4.8}
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K 454)Plc8

bhAy gTReET /@orrspmé‘ o 5 A (S9er)

— (P TE T e (r 9 P HFE

ARAARRRRRRRRRKRRRRRARRRARRRRKRRRRRRKRRARRRA R —_— r . SO
#xxx%  ROADWAY DRAINAGE DESIGN  xx#ax %C/‘Z '\ZUD

RRARRRRARARRRRRARRRRRRRRRRRRARRRARRRRARRAR R

DESIGNER: BOB B * DATE: 08-05-1993

PROJECT: 64TH STREET ~ PROJECT NO.: 4541P108
INLET NO.: 95 STATION: ROAD SAG

 DRAINAGE AREA:  Acres _____ DESIGN FREQUENCY: 1¢ Years R g

- g %4*9 bJ 1> L,
ROADWAY & DISCHARGE DATA Rt ZRall @
Cross-8lope s 8x n Q T : ¥
(ft/fe) (£t/T) (cfs) (£t)
Composite 0.008 0.020 0.016 20.18 23.16 ﬂmﬂe 4~ [7/ Lang OPZTJ

1N NOETH BOOND. DIgeeTIoN

GUTTER FLOW &af;'l@?l C/iﬁ* ,

W Sw a Eo d v
T R R . . -

1.42 0.042 0.00 0.162 0.49 3.74 é—— W T4 T’OCOM'ﬂ)Té
gL TWE [N Gorel
INTe AL 0 95 P @D




AOCOMOLATE Te D FE#HE RUNDFF 10 [E5. 1.4, b%g%%
0%-05-9%

/2

CITY OF SCOTTSDALE

HYDROLOGIC DESIGN DATA RECORD
RATIONAL METHOD

LOCATION DATA
provecT: AT 2T / Stottz phLe CONCENTRATION PONT: Des1N> S 4 & Dess (1477)
Location: 2o _[NT: OF lupien S Br. 4o Saa P @ — Srh, 41 €
PROJECT No.._4%41 P10 &5 sTaTioN: A+
NAME OF Sﬁ&WAERSHED: GdTv STreET %«FBOU EMENTS

DESIGN DATA
DESIGN FREQUENCY: | 2 | s @ 25 @ @ YEARS
DRAINAGE AREA: PasN'S. a1 247 Ae| — |~ lacmes
2opve GO D A2 0. 4[ i ACRES
e IN K- Fonpuwey x| b0 " ACRES
:A\Ik.’?a _torarm— 299 " ACRES
DRAINAGE LENGTH: oL (4) SRAT TEE .97.9.97 | Feer
ELEVATION: N—% o> (Bhasin {’_\
TOP OF DRAINAGE AREA: /A FEET
AT STRUCTURE NJg - FEET
DRAINAGE AREA SLOPE: Njo PERCENT
l‘—; ﬁgmﬁp. Q»H’ lzp' = Poend I+ |
LSR5,
= 12 M
DESIGN COMPUTATIONS
FREQUENCY FACTOR (F): 2 [ 1.00 | 1.00 @ 1.10 @ @
TIME OF CONCENTRATION: Te_1ZMin. | |7 12| [Z |mINUTES
RAINFALL INTENSITY (I): L1 4.9 5751 15| weHesmHoUR
(Figure 2.2-13)
RUNOFF COEFFICIENT (c): c1_07%
c2_ 0.2
ca_0:95
WEIGHTED RUNOFF COEFFICIENT: (; Cw 0:b5
PEAK DISCHARGE Qp = C4IA(F): 1, 07 107 0] 00|

L 41160 .0, orein
COMPUTED BY: P. 59—1’7’ [STBUD oare. 08-05-92

CHECKED BY: DATE:

FIGURE 2.2-22

Hydrologic Design Data Record
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HYDROLOGIC DESIGN DATA RECORD
RATIONAL METHOD

LOCATION DATA
PROJECT: QATH Sy / SLoTTSDMIE CONCENTRATION POINT: éZb
LocaTioN: _(2? “Fortwsy Sng [ Somp ot ) v Sra. 79+
PROJECT N0 4G4 Ploe SeaTie 29t £
NAME OF STREAMWATERSHED: (941‘!4 SrREET fMD\’O\)@ Men TS

( \)‘7(7 éereras-r- T 4’0“"‘@ bé&l,ﬁ“ %1&"7")

DESIGN DATA
DESIGN FREQUENCY: L2 | s |(10)] 2 @ (100) [vers
DRAINAGE AREA: Dot H+ " 2 %dfle| — — 1~ lacres
Paoiny I+K A2 ot 1T A ACRES
A3 ACRES
TotaL ) 2621 " |967) Hr3] 1503[ | acres
DRAINAGE LENGTH: FEET
ELEVATION:
TOP OF DRAINAGE AREA: FEET
') AT STRUCTURE FEET
DRAINAGE AREA SLOPE: PERCENT

' DESIGN COMPUTATIONS
FREQUENCY FACTOR (F): [1.00 | 1.00 @ 1.10 @ @

. TIME OF CONCENTRATION: 2% {95 Tc Q.5 \TIs 9.5 175 | minuTES
RAINFALL INTENSITY (1) chrrwts" l 5.l 4.5 | 5,25 NcHESHOUR

RUNOFF COEFFICIENT (c): c1_ 0.7 LSS

i R A
ca

I WEIGHTED RUNOFF COEFFICIENT: ow_ 082 |0.85 0.82 10,83

PEAK DISCHARGE Qp = CyIA(F): Lo 't 09 21198 |as = §=(F)c1h
l ’ :?E?%ﬁzm TorAl AL INTO fr FOmP STATION

COMPUTED BY: _: OarrisreLio DATE: 0B -0 4>
) CHECKED BY: DATE:

FIGURE 2.2-22

Hydrologic Design Data Record




Land Use "C" Value
Composite Area-wide Values

I~ i Jn e iy gk, YA AP paegd S il Py Y el AR AN S
'1%,".‘:!4{5 vmercial-and ing mqggﬁ‘s‘ﬁ({iﬁ'ﬁ‘h 1

Ve
Asdl

Residential areas-single family (average lot size):

R1-190, 130, 70, 43 (one acre or greater/lot): 0.45
R1-35 (35,000 sq. ft./lot): 0.48
R1-18 (18,000 sq. ft./lot): 0.52
R1-10 (10,000 sq. ft./lot): 0.57
R1-7 (7,000 sq. ft./lot): 0.63-
Townhouses: 0.55
Apartments and condominiums: 0.65

) Lawns, golf courses, and parks (grassed areas): J
Hydrologic soil group B: 0.
Hydrologic soil group C: 0.56

Hydrologic soil group D: 0:66

g T —
eSS -

(no impervious weed barrier):

Hydrologic soil group B: |
Hydrologic soil group C: |
Hydrologic soil group D:

Desert landscaping (with impervious weed barrier) 0.70

Mountain terrain - slopes greater than 10%: 0.70

Agricultural areas (Flood lrrigated Fields): - 0.20

FIGURE 2.2-21

Runoff Coefficients (C) for use with the Rational Formula (Q=CIA)
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Part B

On-Site/Roadway Hydrology Computations
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Part C

HEC-12 Curb Capacity Computations
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KKK K AAKKAAKRKKKRAAKKKRAKRKA AR KKK AKX KK AR RAAR XK KKK

AXXXX ROADWAY DRAINAGE DESIGN KXXXX

A K KA KKK A A KK A KR KKK A KAKKAKRXKXA X KKK KKK XA RAXKX KX

DESIGNER: BOB B DATE: 08-14-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T _
(ft/ft) (ft/ft) (cfs) (ft)
Composite 0.006 \ 0.020 0.016 2.19 10'5042a62

W Sw a Eo d \%
(ft) (ft/ft) {(in) (ft) (fps)
1.42 0.042 0.00 0.350 0.24 195
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KKK A AKAKXKAKKKAAKAKRKKAKXRARKKX A XRK KX KAK A AR XXX AKX XXX

XXX XK ROADWAY DRAINAGE DESIGN XXk k%
KA AKKKKAKKARK KRR K AKX KKK AKAKKKAKKAKRKRXAX KKK KK X
AEC—/2
DESIGNER: BOB B 2 DATE: 98-11-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108

INLET NO.: STATION:
DRAINAGE AREA: Acres DESIGN FREQUENCY: Years
ROADWAY & DISCHARGE DATA
Cross-Slope S Sx n Q o
(ft/ft) (ft/ft) (cfs) (ft)
Composite 0.005 0.020 0.016 5.55 15.50
(
GUTTER FLOW
W Sw a Eo d Y
(ft) (ft/ft) (in) (ft) (fps)
1.42 0.042 0.00 0.241 0.34 2.29
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AKKXKKAKXKKXAAKXKKAXAKRKA KR XK AR KKAAXK AKX XK A A XX AKX KR KX

XXX KX ROADWAY DRAINAGE DESIGN XXk X *
*xx**x*****xx*x**xxxxxx***xx****x****xxxx
HHEC —/ 2
DESIGNER: BOB B DATE: 08-11-1993
PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:
DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q i
(Et/E6) (ft/ft) (cfs) (ft)
Composite 0.027 0.020 0.016 10.74 14.50

W Sw a Eo d \Y
(ft) (ft/ft) (in) (ft) (fps)
1.42 0.042 0.00 0.257 0.32 5.05

AAKAKRKKAKK KRR KKK KAKAAKAKRKAKRK KK KRR KKK KKK AKX
KXXKX ROADWAY DRAINAGE DESIGN LER RS

AAKAKAKAKKKAKRKAA AR AR AAK KK KA R X AKX KK AR R KXAX XK KX X

Crave Oor OF Voor, Cueve T7wS. G Y p), Sra, 86700 = /.42

DESIGNER: BOB B DATE: 08-11-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years




ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(/1T ) (ft/ft) (c2f3) ()
Composite p.014 0.020 .016 7.86 14.50

W Sw a Eo d \Y%

(ft) (Et/Et) (in) (ft) (fps)

17, 42 0.042 0.00 0.257 0.32 3IETO
L — /2,
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Ak kAkAkAAAAXAKRKRKAXRKAAKR A KR AKX KAXRXA XA KR A A K KRR XX AKX XK
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C=ruen)
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kKK kK ROADWAY DRAINAGE DESIGN XXX kX
xxk******xkxxx*****x****xx*x*x****x**x*kx
7760~/ 2
DESIGNER: BOB B DATE: 08-12-1993
PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:
DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years
ROADWAY & DISCHARGE DATA
Cross-Slope S Sx n (0] T
(Ew/EC) (EESEL) (cfs) (ft)
Composite 0.004 0.020 0.016 5.89 16.53 <§———~

1 Sw a Eo d
(ft) (ft/ft) {in) (ft)
1.42 0.042 0.00 0.226 D.36
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A kXA A XX A EXAXAXAXXRXXXXAAXRXRXXXXR XA XA XA XX XXX XXX

RRB XX ROADWAY DRAINAGE DESIGN X Kxx &

AKAARAAAARAXRAAAAAAXRXRXRXRXRAAXAX XXX X XA XA XXXk XA XXX

HEC —/Z

DESIGNER: BOB B DATE: 08-10-1993
PROJECT:‘64TH STREET . PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres - DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

| Cross-Slope S Sx n Q 31
(EE/ L) (ft/ft) (cfs) (fr)
Composite 0.004 0.020 0.016 4.96 15 :50

\

w Sw a Eo d Y,
(EL) {(Et/ft) (in) (ft) (fps)
1.42 0.042 0.00 0.241 0.34 2.05
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AAKKAAKAAAAAAAARAAAAKRKR AKX AKRKRKRA KA X AKRKR XK AKX XA KKK

L ROADWAY DRAINAGE DESIGN XX kxX
***xx*x******xxx***xx***x*x**x*xxx**xxx*x
Al —/2
DESIGNER: BOB B DATE: 08-11-1993
PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n 0 T
(ft/Lt) (ft/ft) (cfs) (ft)
Composite 0.018 0.020 0.016 10.54 15.50

W Sw a Eo d v
(ft) (ft/ft) (in) (ft) (fps)
1.42 0.042 0.00 0.241 0.34 4.34
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****kk**x*1(****‘k**k***'kk*k************xx*

kX kXX ROADWAY DRAINAGE DESIGN Xk kXX

**k**xk**********X***x*****k******k**k***

AEC—/2.

DESIGNER: BOB B DATE: '08-11-1993
PROJECT: 64TH STREET PROJECT NO.: 4541P108

INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 'Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(Ex/ft) (ft/ft) (cfs) CEL)
Composite 0.008 0.020 0.016 6.97 15.50

1) Sw a Eo d \Y
(ft) CEt/AEL) (in) (ft) (fps)
e 542 0.042 0.00 0.241 0.34 2.87




***xxxxx**x*x**x***xxk*kxx**xx*xxkx*x*x*x

kkk Xk *x ROADWAY DRAINAGE DESIGN XXX XK
AAKKKAK KKK KKK KAKKKRKKARKRKAKXKRXKKAKRKAKKRAK XXX KK

DESIGNER: BOB B DATE: 08-14-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION: ’
DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q 3l
(ft/ft) (ft/ft) (cfs) (ft)
Composite 0.006 0.020 0.016 5.73 15.00

W Sw a Eo d \Y
(ft) (ft/ft) {(in) (ft) (fps)
1.42 0.042 0.00 9.249 9.33 2.52

KA KKK AKKAKRKAKKAKAKRKAKKAKRKRAKRK KRR KRR K AKX KA KKK
kxxkX ROADWAY DRAINAGE DESIGN LR

***********************k***t*************

DESIGNER: BOB B DATE: 08-14-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years




ROADWAY & DISCHARGE DATA

Crogsg-S8l1lope S Sx n 0 T
(Et/EL) (ECAEL) (cfa) ( TN
Composite 0.005 0.020 9.016 4.83 15.00

w Sw a Eo d Vv
(ft) GET AEL) (in) (ft) (fps)
1.42 0.042 0.00 0.249 .33 2.41

xxxx***x**x*****x*********************x**

R ROADWAY DRAINAGE DESIGN KX k&
AAKKKAAKKAKRKAAKARKAKKAKRKAKRKAKKARXAKRKAX KA KKK K

DESIGNER: BOB B DATE: 08-14-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
Ex /L) (ft/ft) (cfs) (ft)
Composite 0.009 0.020 0.016 6.94 15.00

W Sw a Eo d \Y
(£X) (ft/7ft) (in) (ft) (fps)




x*x*xx*x*****x**xx*x*xx**x*xxx*xxx**x*x*x

KXk XA ROADWAY DRAINAGE DESIGN LR R
AKX KKK AKXKAXAXRRXNKKKRKAXRKRARKRKXKXRXARNK XX KRR XK

DESIGNER: BOB B DATE: 08-14-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n 0 T
(Et/EL) (ft/7ft) (cfs) (ft)
Composite 0.007 0.020 0.016 6.03 15.00

W Sw a Eo d \Y
(ft) (Et/7Et) (in) (ft) (fps)
1.42 0.042 0.00 0.249 0.33 2:6bH




kAR AKAKRAAAARRARAARRRRARRARARKRKARARRKRARAARARKR

RN AR ROADWAY DRAINAGE DESIGN kXKAX

xxx*xxxxx*x*x**x*****xx*xk*x**x*xx*xxxx*x

DESIGNER: BOB B DATE: 08-14-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/ft) (ft/ft) (cfs) (EE)
Composite 0.010 0.020 0.016 7 221 15.00

W Sw a Eo d \Y,
(EE) (ft/7ft) (in) (ft) (fps)
1.42 0.042 0.00 9.249 0.33 317




**x**x*x*x**x**x*x*'**x**xx*****xx**x**x*x

AKX XX ROADWAY DRAINAGE DESIGN et ds

kA kA A KA AR AKRAAKKAKRAKAKRKRAKXRKAK KX AXXKR KK KR KX XK AKX KX

DESIGNER: BOB B DATE:. 08-14-1993

PROJECT: 64TH STREET PROJECT NO.: 4541P108
INLET NO.: STATION:

DRAINAGE AREA: Acres DESIGN FREQUENCY: 100Years

ROADWAY & DISCHARGE DATA

Cross-Slope S Sx n Q T
(ft/7ft) (ft/ft) (cfs) (Et)
Composite 0.006 0.020 0.016 5.58 15.00

W Sw a Eo d A%
(ft) (ft/7ft) (in) (ft) (fps)
1.42 0.042 0.00 0.249 .33 2.45




Part D

HEC-12 Inlet Capacity Computations
(McDowell Road to Thomas Road)
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
: $8-14-1993
PROJECT NAME- @4777‘ gf’[éz’orﬁ'ﬂf)éé’frmcs NO.- B
l HIGHWAY NAME- ZJICDowelL] 70 _THomA3 £20- DESIGNER - ZpB 2 -
LOCATION S 7R JST0r CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G = 0.400
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
I Shoulder Slope-Ft./Ft.--8s = 0.020
| Gutter Width-Ft.--W = 1.420
| Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
' Flow-CFS--Q = 4.960
SPREAD-Ft.--T = 15.485
Average Velocitv-V-fps = 2.234
. FLOW in Gutter-CFS--Q = 1.200
% Flow in Gutter-CFS--Eo = 24.184
Velocityv of Flow in Gutter-fps = 2.715
' Depth at Curb Line-Inches--4 = 4.091
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 4.960
Velocity of Flow in Gutter-fps = 2.715
' FLOW in Gutter-CFS--Q = 1.200
Depth at Curb Line-Inches--d = 4.091
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 15.502
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) QO (Bv-Pass)
l 3.083 0.268 1.329 3.631
6.583 0.526 2.610 2.350
9.583 0.707 3.507 1.453
l 13.583 0.886 4.395 0.565
20.583 1.000 4.960 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-14-1993
PROJECT NAME- é4ﬂ/ gfl/gdorﬁpé/.f TRACS NO.- ‘
. HIGHWAY NAME- 2 Dquell 7o 770mAd £2. DESIGNER - ZP0 -
LOCATION - M SR, A TTD CHECKER - PAGE
'CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadwav Grade-% Per cent--G = 0.633
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 3.720
SPREAD-Ft.--T = 12.709
Average Velocityv-V-fps = 2.519
' FLOW in Gutter-CFS--Q = 1.088
% Flow in Gutter-CFS--Eo = 29.2556
Velocity of Flow in Gutter-fps = 2.998
' Depth at Curb Line-Inches--d = 3.425
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 3.720
Velocity of Flow in Gutter-fps = 2.998
l FLOW in Gutter-CFS--Q = 1.088
Depth at Curb Line-Inches--d = 3.425
Local Gutter Depression-Inches = 2.000
I Length of opening: TOTAL Intercept--Ft. = 14.639
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(By-Pass)
l 3.083 0.283 1.051 2.669
6.583 0.552 2.053 1.667
9.583 0.737 25741 0.979
13.583 0.913 3.396 0.324
20.583 1.000 3.720 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
URBAN HIGHWAY SECTION
08-14-1993
PROJECT NAME- é%éth‘fgfi/é§2077904ééf TRACS NO. -
HIGHWAY NAME- AZj22gwweldl 70 THomA3 £O. DESIGNER - Zv8 &.
LOCATION A I ) CHECKER - PAGE
FW,Z&( S, Sipe ﬂﬁﬁ/ﬂ&&e(—— -01/'

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.633
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--8s = 0.020
Gutter Width-Ft.--W = 1.429

Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016

Flow-CFS--Q = 3.270

SPREAD-Ft.--T = 12.095

Average Velocityv-V-fps = 2.452

FLOW in Gutter-CFS--Q = 1.003

% Flow in Gutter-CFS--Eo = 30.667
Velocity of Flow in Gutter-fps = 2.902
Depth at Curb Line-Inches--d = 3.278

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 3.270

Velocity of Flow in Gutter-fps = 2.902

FLOW in Gutter-CFS--Q = 1.003

Depth at Curb Line-Inches--d = 3.278

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 13.604

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(By-Pass)

3.083 0.302 0.989 2.281
6.583 9.586 1.915 1.355
9.583 0.775 2.535 0.735
13.583 0.944 3.087 0.183
20.583 1.000 3.270 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

PROJECT NAME- ééézf}fég;—/éséongDﬁﬁé? TRACS NO.-

HIGHWAY NAME- 77 Dowezl ’70 7Homs3 AL.  DESIGNER - _&So02 &/
LOCATION - VB, STH AS 7 2O CHECKER - PAGE

S —N , Si0& I FFruBBEL

08-14-1993

CURB OPENING INLET -- ON GRADE
I GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadwav Grade-% Per cent--G = 1.270
Roadway Cross-Slope-Ft./Ft.--Sx = D.020
Shoulder Width-Ft.-- = 20.000
I Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depresgssion-Inches-- = 0.716
Manning's 'N = 0.016
l Flow-CFS--Q = 2.530
SPREAD-Ft.--T = 9.571
Average Velocity-V-fps = 3.076
I FLOW in Gutter-CFS--Q = 0.966
% Flow in Gutter-CFS--Eo = 38.173
Velocity of Flow in Gutter-fps = 3.527
. Depth at Curb Line-Inches--d = 2.672
CURB OPENING--ADOT STD. C-15.20
I Flow-CFS--Q = 2.530
Velocity of Flow in Gutter-fps = 3.527
I FLOW in Gutter-CFS--Q = 0.966
Depth at Curb Line-Inches--d4 = 2.672
Local Gutter Depression-Inches = 2.000
I Length of opening: TOTAL Intercept--Ft. = 13.722
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(By-Pass)
l 3.083 0.300 0.759 1.771
6.583 0.582 1.472 1.058
9.583 0.771 1.950 0.580
' 13.583 0.941 2.380 0.150
20.583 1.000 2.530 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
98-14-1993
PROJECT NAME- 447/7‘5,77 /5/407 7IPALE TRACS NO.-
' HIGHWAY NAME- _ﬂz@w 70 JHonsZ ED- DESIGNER - _Zod B.
LOCATION - A, r oS0 CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadway Grade-% Per cent--G = 0.927
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
' Flow-CFsS--Q = 6.110
SPREAD-Ft.--T = 14.285
Average Velocity-V-fps = 3.250
l FLOW in Gutter-CFS--Q = 1.598
% Flow in Gutter-CFS--Eo = 26.148
Velocity of Flow in Gutter-fps = 3.918
l Depth at Curb Line-Inches--d = 3.803
CURB OPENING--ADOT STD. C-15.20
I Flow-CFs--Q = 6.110
Velocity of Flow in Gutter-fps = 3.918
l FLOW in Gutter-CFS--Q = 1.598
Depth at Curb Line-Inches--d4 = 3.803
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 21.132
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(By-Pass)
' 3.083 0.200 1.223 4.887
6.583 0.403 2.463 3.647
9.583 0.556 3.395 2.715
l 13.583 0.727 4.444 1.666
20.583 0.934 5.707 0.403
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
0p8-14-1993
PROJECT NAME- G474 7 /gé’orrsmééf TRACS NO.- _ __ _
' HIGHWAY NAME- ZDowill 75 7#omA3 £5. _ DESIGNER - _Z06 £,
LOCATION - N8 5% 35+ 7D CHECKER - PAGE
@ 9.E. Cornete OF OrK &7
CURB OPENING INLET -- ON GRADE
' GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadway Grade-% Per cent--G = 0.560
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--S8s = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = D.016
l Flow-CFS--Q = 2.190
SPREAD-Ft.--T = 10.610
Average Velocitv-V-fps = 2153
l FLOW in Gutter-CFS--Q = 0.760
% Flow in Gutter-CFS--Eo = 34.697
Velocity of Flow in Gutter-fps = 2.505
l Depth at Curb Line-Inches--d = 2.921
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 2.190
Velocity of Flow in Gutter-fps = 2.505
l FLOW in Gutter-CFS--Q = 0.760
Depth at Curb Line-Inches--d = 2.921
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 10.526
CLOGGING FACTOR--CURB OPEN. = 0.800
l LENGTH Efficiency Q(Captured) Q(Bv-Pass)
I 3.083 0.382 0.836 1.354
6.583 9.713 1.562 0.628
9.583 0.904 1.980 0.210
. 13.583 1.000 2.190 0.000
20.583 1.000 2.190 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
08-14-1993
PROJECT NAME- éééffﬁlfﬁfi/égzarrﬁpé%é? TRACS NO.-
l HIGHWAY NAME- AZJcloidfil 7o 7HompA8 £2. DESIGNER - _Zo8 -
LOCATION - MB. ST FO07+SO CHECKER - PAGE
N Jr Sk OF Jeenor) AvE.
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadway Grade-% Per cent--G = 0.405
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.429
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 4.740
‘ SPREAD-Ft.--T = 15.184
Average Velocityv-V-fps = 2.223
' FLOW in Gutter-CFS--Q = 1.168
% Flow in Gutter-CFS--Eo = 24.649
Velocity of Flow in Gutter-fps = 2.697
. Depth at Curb Line-Inches--d = 4.019
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 4.740
Velocity of Flow in Gutter-fps = 2.697
FLOW in Gutter-CFS--Q = 1.168
l Depth at Curb Line-Inches--d = 4.019
Local Gutter Depression-Inches = 2.000
' Length of opening: TOTAL Intercept--Ft. = 15.157
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(Bv-Pass)
' 3.083 0.274 1.297 3.443
6.583 0.536 2.542 2.198
9.583 0.719 3.407 1.333
13.583 0.897 4.251 0.489
20.583 1.000 4.740 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAY DEVELOPMENT GROUP
URBAN HIGHWAY SECTION

08-14-1993
PROJECT NAME- 42497%f%ﬂ /cééorzﬂbﬁﬁé? TRACS NO.-
HIGHWAY NAME- /Z2Doweild- 70 77#omAS £2. DESIGNER - _Z06 &-
LOCATION < VLA B, ST 44-/—,7’5 CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadwav Grade-% Per cent--G = 0.400
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 4.970
SPREAD-Ft.--T = 15.497
Average Velocitv-V-fps = 2.235
FLOW in Gutter-CFS--Q = 1.201
% Flow in Gutter-CFS--Eo = 24.166
Velocity of Flow in Gutter-fps = 2.716
Depth at Curb Line-Inches--d4 = 4.094
CURB OPENING--ADOT STD. C-15.20
Flow=CES==Q . = - 4.970
Velocity of Flow in Gutter-fps = 2.716
FLOW in Gutter-CFS--Q = 1.201
Depth at Curb Line-Inches--d = 4.094
Local Gutter Depression-Inches = 2.000
Length of opening: TOTAL Intercept--Ft. = 15.520
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(By-Pass)
3.083 0.268 1.330 3.640
6.583 0.526 2.613 2.357
9.583 0.707 3.512 1.458
13.583 0.886 4.402 0.568
20.583 1.000 4.970 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

PROJECT NAME- S / jﬂoﬂs’ﬂﬁéf TRACS NO.-

HIGHWAY NAME- 272 Dowcll_ 7> 7/70M#3 £0. DESIGNER - _Zo8 &.

LOCATION - MBI AT TS CHECKER - PAGE
23 E, CorVel OF AILSHILE

08-14-1993

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.400

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020.

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Manning's 'N = 0.016

Flow-CFS--Q = 4.780

SPREAD-Ft.--T = 15.269

Average Velocity-V-fps = 2.216

FLOW in Gutter-CFS--Q = 1l 72

% Flow in Gutter-CFS--Eo = 24 .516

Velocity of Flow in Gutter-fps = 2.690

Depth at Curb Line-Inches--d4 = 4.039
CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 4.780

Velocity of Flow in Gutter-fps = 2.690

FLOW in Gutter-CFS--Q = 1.172

Depth at Curb Line-Inches--d = 4.039

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 15.185

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(Bv-Pass)
3.083 0.273 1.306 3.474
6.583 0.535 2.559 2.221
9.583 0.718 3.431 1.349

13.583 9.896 4.283 ®.497

20.583 1.000 4.780 0.000




ST+ SWET] VL, 7 rvr) [7/C &gl

l 7%/5—' Yz
ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
08-14-1993
pROJECT NAME-_Godrit Fri [SoorraspLe  TRACS NO.- _
. HIGHWAY NAME- ZJZDoweil_70 7+70MA3 £2  DESIGNER - Z08& &-
LOCATION -~ W B B7H SAF/o0D CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
' GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadwav Grade-% Per cent--G = 9.596
Roadway Cross-Slope-Ft./Ft.--Sx = 0D.020
Shoulder Width-Ft.-- = 20.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N o= 0.016
l Flow-CFS--Q = 2.120
SPREAD-Ft.--T = 10.351
Average Velocitv-V-fps = 2.193
l FLOW in Gutter-CFS--Q = 0.753
% Flow in Gutter-CFS--Eo = 35.506
Velocity of Flow in Gutter-fps = 2.543
I Depth at Curb Line-Inches--d = 2.859
CURB OPENING--ADOT STD. C-15.20
. Flow-CFS--Q = 2.120
Velocity of Flow in Gutter-fps = 2.543
' FLOW in Gutter-CFS--Q = 0.753
Depth at Curb Line-Inches--d = 2.859
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 10.477
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency .Q(Captured) Q(Bv-Pass)
' 3.083 9.383 0.812 1.308
6.583 0.716 1.517 0.603
9.583 0.906 1.922 0.198
l 13.583 1.000 2.120 0.000
20.583 1.000 2.120 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
. URBAN HIGHWAY SECTION
08-14-1993
PROJECT NAME- é4f/¥§7’/ 5407‘790445’ TRACS NO.- A
l HIGHWAY NAME- 2 lyi) €Ll 70 Jkon/3 DESIGNER - _ZbB £.
LOCATION SV WIE, T S LS O CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadway Grade-% Per cent--G = 0.596
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
I Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's N = 0.016
' Flow-CFS--Q = 2.230
SPREAD-Ft.--T = 10.556
Average Velocitv-V-fps = 2:215
. FLOW in Gutter-CFS--Q = Q.77
% Flow in Gutter-CFS--Eo = 34.863
Velocity of Flow in Gutter-fps = 2.576
' Depth at Curb Line-Inches--d = 2.908
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 2.230
Velocity of Flow in Gutter-fps = 2.576
. FLOW in Gutter-CFS--Q = 0. 777
Depth at Curb Line-Inches--d4 = 2.908
Local Gutter Depression-Inches = 2.000
' Length of opening: TOTAL Intercept--Ft. = 10.785
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Bvy-Pass)
' 3.083 0.373 0.833 1.397
6.583 0.701 1.562 0.668
9.583 0.893 1.991 0.239
' 13.583 1.000 2.230 0.000
20.583 1.000 2.230 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

08-15-1993
PROJECT NAME- (odrwZr /5@773/7/945' TRACS NO.-
HIGHWAY NAME-  7220well 7D 7HomA3 £0. DESIGNER - _ B £-
LOCATION - M F77s 54%/75’ CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwayv Grade-% Per cent--G = ®.596
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 9.716
Manning's 'N = 0.016

Flow-CFS8--Q = 2.230

SPREAD-Ft.--T = 10.556

Average Velocitv-V-fps = 25215

FLOW in Gutter-CFS--Q = 0.777

% Flow in Gutter-CFS--Eo = 34.861
Velocity of Flow in Gutter-fps = 2.576
Depth at Curb Line-Inches--d = 2.908

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 2.230

Velocity of Flow in Gutter-fps = 2.576

FLOW in Gutter-CFS--Q = 0.777

Depth at Curb Line-Inches--d = 2.908

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 10.784

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(By-Pass)

3.083 0.373 0.833 1.397
6.583 0.701 1.562 0.668
9.583 0.893 1.991 0.239
13.583 1.000 2.230 0.000
20.583 1.000 2.230 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
?8-15-1993
PROJECT NAME—MWI‘ %ﬁﬂorrﬂﬁé’lé’ TRACS NO.- -
l HIGHWAY NAME- 220 dll 777 77omin3 A2 . DESIGNER - _ZvB -
LOCATION - N B- S 57#—5?5‘ CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadway Grade-% Per cent--G = 0.596
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
. Gutter Depression-Incheg-- = 0.716
Manning's 'N = 0.016
' Flow-CFS--Q = 200210
SPREAD-Ft.--T = 10.519
Average Velocitv-V-fps = 2.211
l FLOW in Gutter-CFS--Q = 0.773
% Flow in Gutter-CFS--Eo = 34.975
Velocity of Flow in Gutter-fps = 2.570
l Depth at Curb Line-Inches--d = 2.900
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 2.210
Velocity of Flow in Gutter-fps = 2.570
I FLOW in Gutter-CEFSs=Q = 0. %13
Depth at Curb Line-Inches--d = 2.30@
Local Gutter Depression-Inches = 2.000
' Length of opening: TOTAL Intercept--Ft. = 10.729
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(By-Pass)
' 3.083 0.375 0.829 1.381
6.583 0.703 1.554 0.656
9.583 0.895 1.979 0.231
' 13.583 1.000 2.210 0.000
20.583 1.000 2.210 D.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
i 08-15-1993
PROJECT NAME- Gér# Sh /ﬁaorﬁw%f TRACS NO.-
l HIGHWAY NAME- ﬂ?dpau) Ll 7D 7HomAS £2. DESIGNER - #8 /o
LOCATION - e, 7~ o/+ &0 CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadway Grade-% Per cent--G = ®.596
Roadwayv Cross-Slope-Ft./Ft.--Sx = 0D.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = 9.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
l Flow-CFS--Q = 2.790
SPREAD-Ft.--T = 15410
Average Velocity-V-fps = 2.318
l : FLOW in Gutter-CFS--Q = 0.897
% Flow in Gutter-CFS--Eo = 32.140
Velocity of Flow in Gutter-fps = 2.726
' Depth at Curb Line-Inches--d = 3.137
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 2.790
Velocity of Flow in Gutter-fps = 2.726
' FLOW in Gutter-CFS--Q = 0.897
Depth at Curb Line-Inches--d4 = 3.137
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 12.260
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Bv-Pass)
l 3.083 0.333 0.928 1.862
6.583 0.636 1.774 1.016
9.583 0.829 2.313 0.477
13.583 9.980 2.734 0.056 e
20.583 1.000 2.790 0.000
V s z=reise 70 2mi7 / FZ o) O] GlH STREET
SAETONIN 7 AT Dpon)’ TEIMAZ L. & THE N TEEIET7N,
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-15-1993
PROJECT NAME- &7+ 57 /gﬂarﬁoé%f TRACS NO.-
l HIGHWAY NAME- P D01ldl_ 70 77omMAZ 2. DESIGNER - _Z0b £.
LOCATION - D, SR /810 CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadway Grade-% Per cent--G = 0.400
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = D.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
' Flow-CFS--Q = 5.680
SPREAD-Ft.--T = 16.305
Average Velocitv-V-fps = 2.300
' FLOW in Gutter-CFS--Q = 1.306
% Flow in Gutter-CFS--Eo = 23.001
Velocity of Flow in Gutter-fps = 2.809
I Depth at Curb Line-Inches--d = 4.288
CURB OPENING--ADOT STD. C-15.20 1
l Flow-CFS--Q = 5.680
Velocity of Flow in Gutter-fps = 2.809
FLOW in Gutter-CFS--Q = 1.306
l Depth at Curb Line-Inches--d = 4,288
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 16.720
CLOGGING FACTOR--CURB OPEN. = 0.800
l LENGTH Efficiency Q(Captured) Q(By-Pass)
' 3.083 0.250 1.418 4.262
6.583 0.494 2.805 2.875
9.583 0.669 3.797 1.883
13.583 0.849 4.821 ®.859
20.583 0.999 5.677 0.003
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
. URBAN HIGHWAY SECTION
08-15-1993
PROJECT NAME- &d74# ST / SoorraphLE  TRACS NO.-
l HIGHWAY NAME- ¢ 2oweid_ 70 7#omAZ £D. DESIGNER - 0B £
LOCATION - S B A A/ 0D CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G = 9.633
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 3.4790
SPREAD-Ft.--T = 12.374
Average Velocitv-V-fps = 2.483
l FLOW in Gutter-CFS--Q = 1.041
% Flow in Gutter-CFS--Eo = 30.009
Velocity of Flow in Gutter-fps = 2.946
' Depth at Curb Line-Inches--d = 3.345
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 3.470
Velocity of Flow in Gutter-fps = 2.946
l FLOW in Gutter-CFS--Q = 1.041
Depth at Curb Line-Inches--d = 3.345
Local Gutter Depression-Inches 2.000
l Length of opening: TOTAL Intercept--Ft. = 14.072
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(By-Pass)
\ ____________________________________
l 3.083 0.293 1.017 2.453
6.583 0.570 1.978 1.492
9.583 0.757 2.628 0.842
' ' 13.583 0.930 3.228 0.242
20.583 1.000 3.470 0.000
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ARTIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

08-15-1993
PROJECT NAME- 694;h‘ﬁ;7//fgbﬁ%?%Zér TRACS NO.-
HIGHWAY NAME- 7> A4S DESIGNER - &Ep8&.
LOCATION - B, SirA AEFED CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.633

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Manning's 'N = D.016

Flow-CFS--Q = 3.420

SPREAD-Ft.--T = 12.305

Average Velocity-V-fps = 22475

FLOW in Gutter-CFS--Q = 1.032

% Flow in Gutter-CFS--Eo = 30.169

Velocity of Flow in Gutter-fps = 2.935

Depth at Curb Line-Inches--d = 3.328

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 3.420

Velocity of Flow in Gutter-fps = 2.935

FLOW in Gutter-CFS--Q = 1.032

Depth at Curb Line-Inches--d = 3.328

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 13.956

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(By-Pass)

3.083 0.295 1.010 2.410
6.583 0.574 1.962 1.458
9.583 0.762 2.605 0.815
13.583 9.934 3.193 0.227
20.583 1.000 3.420 0.000
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ARIZONA 'DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
98-15-1993
PROJECT NAME- é4ﬁr‘<g7‘- /300773041_5 TRACS NO.-
' HIGHWAY NAME- 720U IELL_ 72> 770mAS. DESIGNER - _ZvB 8.
LOCATION - 9 ASTH A5 +30 CHECKER - PAGE
Il /QQ%M4€7/4¢67L/thgésvﬂ%p‘(€J$¢5554 Osp
CURB OPENING INLET -- ON GRADE
' GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadway Grade-% Per cent--G = 1.270
Roadway Cross-Slope-Ft./Ft.--8Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = D.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
' Flow-CFS--Q = 2.690
SPREAD-Ft.--T = 9.803
Average Velocityv-V-fps = 3.113
FLOW in Gutter-CFS--Q = 1.004
% Flow in Gutter-CFS--Eo = 37.342
Velocity of Flow in Gutter-fps = 3.582
l Depth at Curb Line-Inches--d = 2.728
CURB OPENING--ADOT STD. C-15.20
l Flow-CF8==0. "= 2.690
Velocity of Flow in Gutter-fps = 3.582
l FLOW in Gutter-CFS--Q = 1.004
Depth at Curb Line-Inches--d = 2.728
Local Gutter Depression-Inches = 2.000
' Length of opening: TOTAL Intercept--Ft. = 14.215
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Bv-Pass)
l 3.083 0.290 0.781 1.909
6.583 0.565 1.521 1.169
9.583 0.752 2.023 D.667
l T3.583 0.926 2.491 0.199
20.583 1.000 2.690 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

PROJECT NAME- 947# jﬁ/ 574’0775’0445 TRACS NO.-
HIGHWAY NAME- 202 Zowell 7O 77omiAS __ DESIGNER - _SgB A,
LOCATION - LB, 37A.2+F+.33, 5 CHECKER - PAGE

(,_Sbﬂyo A&L¢7L)

08-15-1993

CURB OPENING INLET--IN SUMp | — F Locar Lndession

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Depth at Curb Line-Inches--d = 2.728

Flow-CFS--Q = 3.190

Local Gutter Depression-Inches = 2.000

CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH d(weir) d(orifice) d (INLET) SPREAD
3.083 5.466 4.347 5.466 12.881
. 6.583 3.962 0.953 3.962 6.612
9.583 3.279 0.450 3.279 3.766
13.583 2:712 0.224 2942 1.418
20.583 2133 0.098 21313 1.115

xxx d(INLET) is Greater of WEIR or ORIFICE Depth.! *x*
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-16-1993
PROJECT NAME- G gf&ﬁw TRACS NO.-
l HIGHWAY NAME- /2R ZywWELL- D TiHomp2 DESIGNER - ZoBL.
LOCATION - SE STh 23750 CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G = 0.927
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
. Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
l Flow-CFS--Q = 6.280
SPREAD-Ft.--T = 14.436
Average Velocitv-V-fps = 3.269
' FLOW in Gutter-CFS--Q = 1.626
% Flow in Gutter-CFS--Eo = 25.884
Velocity of Flow in Gutter-fps = 3.946
l Depth at Curb Line-Inches--d = 3.839
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 6.280
Velocitv of Flow in Gutter-fps = 3.946
I FLOW in Gutter-CFS--Q = 1.626
Depth at Curb Line-Inches--d = 3.839
Local Gutter Depression-Inches = 2.000
I Length of opening: TOTAL Intercept--Ft. = 21.461
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Bv-Pass)
' 3.083 0.197 1.239 5.041
6.583 0.398 2.497 3.783
9.583 0.549 3.446 2.834
' 13.583 0.719 4.518 1.762
20.583 0.928 5.825 9.455
— f— G — == ,/ e e = — — - — — 34— A —/~ ﬁ
D 50 77 pwe 72 2007878 Powoine@ 0K S77 WT7EE.
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-16-1993
PROJECT NAME- Cdfr#Sr /S’Corfs'o»‘%é' TRACS NO.-
' HIGHWAY NAME- 2 Z0idEll 7D 770743 £2. DESIGNER - _Zo& &.
LOCATION - S8 .3 TFs/2 ~_ CHECKER - PAGE
(P WTBIEC 100 I~ O S77
' CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G = 0.560
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N o= 0.016
Flow-CFS--Q = 2.380
SPREAD-Ft.--T = 10.957
Average Velocitv-V-fps = 2.189S
I FLOW in Gutter-CFS--Q = 0.801
% Flow in Gutter-CFS--Eo = 33.667
Velocityv of Flow in Gutter-fps = 2.558
l Depth at Curb Line-Inches--d = 3.005
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 2.380
Velocity of Flow in Gutter-fps = 2.558
FLOW in Gutter-CFS--Q = 0.801
l Depth at Curb Line-Inches--d = 3.005
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 11.040
CLOGGING FACTOR--CURB OPEN. = 0.800
. LENGTH Efficiency Q(Captured) Q(Bv-Pass)
l 3.083 0.366 0.870 1.510
6.583 0.689 1.639 0.741
9.583 0.882 2.098 0.282
1.3..583 0.999 2.379 0.001
20.583 1.000 2.380 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
08-16-1993
PROJECT NAME- Mﬂ-/gﬁ /ﬁwﬂﬁééé' TRACS NO.-
l HIGHWAY NAME- /2 ywell_ "0 _TromA3 £, DESIGNER - Zrb&.
LOCATION - S8 S7H SO CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
I GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G = 0.405
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
. Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
l Flow-CFS--Q = 5.390
SPREAD-Ft.--T = 15.945
Average Velocitv-V-fps = 2.285H
'. FLOW in Gutter-CFS--Q = 1.267
% Flow in Gutter-CFS--Eo = 23.506
Velocity of Flow in Gutter-fps = 2.785
' Depth at Curb Line-Inches--d = 4.202
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 5.390
Velocity of Flow in Gutter-fps = 2.785
' FLOW in Gutter-CFS--Q = 1.267
Depth at Curb Line-Inches--d = 4.202
Local Gutter Depression-Inches = 2.000
' Length of opening: TOTAL Intercept--Ft. = 16.285
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency QO (Captured) Q(By-Pass)
. 3.083 0.256 1.379 4.011
6.583 0.505 2.722 2.668
9.583 0.682 3.675 1.715
' 13.583 0.862 4.646 0.744
20.583 1.000 5.390 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-16-1993
, PROJECT NAME- 447‘/—/ r. /jdorrspf}aé' TRACS NO.-
' HIGHWAY NAME- 2 Joewets > THOMNAS DESIGNER - 2Z& &-
LOCATION N 5.8, 77 44%/75 CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G = 0.400
Roadwayv Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--8s = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l " Gutter Depression-Inches-- = 0.716
g Manning's 'N = 0.016
l Flow-CFS--Q = 5.560
SPREAD-Ft.--T = 16.173
Average Velocitv-V-fps = 2.290
I FLOW in Gutter-CFS--Q = 1.289
% Flow in Gutter-CFS--Eo = 23.184
Velocity of Flow in Gutter-fps = 2.794
l Depth at Curb Line-Inches--d = 4.256
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 5.560
Velocity of Flow in Gutter-fps = 2.794
l FLOW in Gutter-CFS--Q = 1.289
Depth at Curb Line-Inches--d4 = 4.256
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 16.522
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Byv-Pass)
l 3.083 0.252 1.404 4.156
6.583 9.499 2.774 2.786
9.583 0.675 3.750 1.810
I 13.583 9.855 .. 753 0.807
20.583 1.000 5.560 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

08-16-1993
PROJECT NAME- é4ﬂ+-47< /5/%773,0%6’ TRACS NO.- ___ .
HIGHWAY NAME- e Dpwell’ 7 THomAZ DESIGNER - ZH0 .
LOCATION - < L. S 48+75’ CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwavy Grade-% Per cent--G = 0.400

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = D.042

Gutter Depression-Inches-- = 0.716

Manning's 'N = 0.016

Flow-CFS--Q = 4.540

SPREAD-Ft.--T = 14.972

Average Velocity-V-fps = 2.192

FLOW in Gutter-CFS--Q = 1.134

% Flow in Gutter-CFS--Eo = 24.987

Velocitv of Flow in Gutter-fps = 2.655

Depth at Curb Line-Inches--d4 = 3.968

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 4.540

Velocity of Flow in Gutter-fps = 2.655

FLOW in Gutter-CFS--Q = 1.134

Depth at Curb Line-Inches--d = 3.968

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 14.753

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(By-Pass)

3.083 0.281 1.274 3.266
6.583 0.548 2.489 2.051
9.583 0.733 3.327 1.213
13.583 0.909 4.129 9.411
20.583 1.000 4.540 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

08-17-1993
PROJECT NAME- 447?7‘-5% /ﬁorfS’W}AE TRACS NO.-
HIGHWAY NAME- J2ZOWELL 7D THoMmAZ. DESIGNER - Z9G 2.
LOCATION - S8 SHA S3720 CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwav Grade-% Per cent--G = 0.596

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = D.042

Gutter Depression-Inches-- = 0.716

Manning's 'N = 0.016

Flow-CFS--Q = 5.170

SPREAD-Ft.--T = 14.580

Average Velocitv-V-fps = 2.636

FLOW in Gutter-CFS--Q = 1 .325

% Flow in Gutter-CFS--Eo = 25.637

Velocity of Flow in Gutter-fps = 3.186

Depth at Curb Line-Inches--d = 3.874

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 5.170

Velocity of Flow in Gutter-fps = 3.186

FLOW in Gutter-CFS--Q = 1325

Depth at Curb Line-Inches--d = 3.874

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 17.390

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(Bv-Pass)

3.083 0.241 1.244 3.926
6.583 0.478 2.469 2.701
9.583 0.649 3.354 1.816
13.583 9.829 4.285 ®.885
20.583 0.995 5.144 0.026
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ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

~oeH [JOr] e e

08-17-1993
PROJECT NAME-_GL7H r / 5&97"9’%&’ TRACS NO.- ___
HIGHWAY NAME-__ZFZridil 70 7 hjwAS 2z DESIGNER - Z0E L .
LOCATION s I, S SetT7S CHECKER PAGE

-

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 9.596

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Manning's 'N = 0.016

Flow-CFS8S--Q = 5.030

SPREAD-Ft.--T = 14.428

Average Velocity-V-fps = 2.621

FLOW in Gutter-CFS--Q = 1.303

% Flow in Gutter-CFS--Eo = 25.898

Velocity of Flow in Gutter-fps = 3.164

Depth at Curb Line-Inches--d = 3.838

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 5.030

Velocity of Flow in Gutter-fps = 3.164

FLOW in Gutter-CFS--Q = 1.303

Depth at Curb Line-Inches--d = 3.838

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 17.124

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(Bv-Pass)

3.083 0.244 1.228 3.802
6.583 0.484 2.434 2.596
9.583 0.657 3.302 1.728
13.583 0.837 4.208 9.822
20.583 0.997 5.016 0.014
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ARTIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-17-1993
PROJECT NAME- éé/—rh‘féﬁ/gorrﬁp%é _ TRACS NO.-
' HIGHWAY NAME- Z22Drlll_T70 J#emMAS £D, DESIGNER - _ZoBO.
LOCATION - 928518 /T30 CHECKER - PAGE
ll @ Sk, PCR OF TrHomas £L.
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadway Grade-% Per cent--G = 9.596
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
l Flow-CFS--Q = 5.710
SPREAD-Ft.--T = 15.143
Average Velocitv-V-fps = 2.693
l FLOW in Gutter-CFS--Q = v..41 7
% Flow in Gutter-CFS--Eo = 24.714
Velocity of Flow in Gutter-fps = 3.266
l Depth at Curb Line-Inches--d = 4.009
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 5.710
Velocity of Flow in Gutter-fps = 3.266
' FLOW in Gutter-CFS--Q = 1.411
Depth at Curb Line-Inches--d = 4.009
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 18.387
CLOGGING FACTOR--CURB OPEN. 0.800
LENGTH Efficiency Q(Captured) Q(By-Pass)
l 3.083 0.228 1.304 4.406
6.583 0.455 2.599 3.111
| 9.583 0.621 3.548 2.162
| I 13.583 0.800 4.568 1.142
| 20.583 0.983 5.612 0.098



Part E HEC-12 Inlet Capacity Computations
(Thomas Road To Indian School Road)
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ARTZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

PROJECT NAME- 447% S70 /-4@7750445’ TRACS NO.- )
HIGHWAY NAME- —TZ7mA3 A0 /obiAr) & LD, DESIGNER - _Z95 &,
LOCATION 2B S 9977 & CHECKER - PAGE

('C? 53070 /M¢c7%)

98-13-1993

CURB OPENING INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadwav Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Depth at Curb Line-Inches--d = 3.702

Flow-CFS--Q = 4.540

Local Gutter Depression-Inches = 2.000

CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH d(weir) d(orifice) d (INLET) SPREAD
3.083 6.916 7.612 754612 21.822
6.583 5.013 1.931 5.013 10.991
9.583 4.148 0.911 4.148 7.390
13.583 3.431 0.454 3.431 4.401
20.583 2.698 9.198 2.698 1.411

xx* d(INLET) is Greater of WEIR or ORIFICE Depth.! *x*x
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-13-1993
PROJECT NAME- é4ﬂ/ S /59977?944&’ TRACS NO.- . o .,
HIGHWAY NAME- 7#omAS 70/ (o1 AN SCH £O- DESIGNER - 2O L -
' LOCATION LB STA, 777580 CHECKER - PAGE
(/EL¢wZAV7 /we-e7~)
l CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadway Grade-% Per cent--G = 0.500
Roadway Cross-Slope-Ft./Ft.--8Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--8s = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = p.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 4.150
l SPREAD-Ft.--T = 13.864
Average Velocity-V-fps = 2.348
I FLOW in Gutter-CFS--Q = LT
% Flow in Gutter-CFS--Eo = 26.912
Velocity of Flow in Gutter-fps = 2.822
' Depth at Curb Line-Inches--d = 3.702
CURB OPENING--ADOT STD. C-15.20
. Flow-CFS--Q = 4.150
Velocitv of Flow in Gutter-fps = 2.822
FLOW in Gutter-CFS$S--Q = 1.117
' Depth at Curb Line-Inches--d = 3.702
Local Gutter Depression-Inches = 2.000
' Length of opening: TOTAL Intercept--Ft. = 14.761
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(Bvy-Pass)
3.083 0.280 1.164 2.986
6.583 0.548 2.275 1.875
9.583 9.733 3.040 1.110
13.583 0.909 3.773 0.377
I 20.583 1.000 4.150 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAY DEVELOPMENT GROUP
URBAN HIGHWAY SECTION

08-13-1993
PROJECT NAME- é477¥;/’ /gaorﬁpﬁaf TRACS NO.-
HIGHWAY NAME- J7omA3 70 [io/AW) SCH £0. DESIGNER - _ZHA L.
LOCATION - 938 ZrH B3+CD CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

v

Roadway Grade-% Per cent--G = 0.500

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--8Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Manning's 'N = 0.016

Flow-CFS--Q = 4.570

SPREAD-Ft.--T = 14.384

Average Velocityv-V-fps = 2.396

FLOW in Gutter-CFs--Q = 1.187

% Flow in Gutter-CFS--Eo = 25.974

Velocity of Flow in Gutter-fps = 2.891

Depth at Curb Line-Inches--d = 3.827

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 4.570

Velocity of Flow in Gutter-fps = 2.891

FLOW in Gutter-CFS--Q = 1.187

Depth at Curb Line-Inches--d4 = 3.827

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 15.585

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) QO (Bv-Pass)

3.083 0.267 1.219 3.351
6.583 0.524 2.395 2,175
9.583 0.704 3.219 1.351
13.583 0.884 4.038 0.532
20.583 1.000 4.570 0.000

so
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
| l URBAN HIGHWAY SECTION
| 08-13-1993
PROJECT NAME- é4ﬂ7‘£‘,/%ar7:m4££ TRACS NO.-
HIGHWAY NAME- JZomAB Jro J0/AN) S /~D. DESIGNER - ZoBLo.
| ' LOCATION -_SB. SrH 7SO CHECKER - PAGE
l CURB OPENING INLET -- ON GRADE
. GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
. Roadway Grade-% Per cent--G = 1.467
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFsS--Q = 5.890
. SPREAD-Ft.--T = 12.902
Average Velocitv-V-fps = 3.866
l FLOW in Gutter-CFS--Q = 1.698
% Flow in Gutter-CFS--Eo = 28.836
Velocity of Flow in Gutter-fps = 4.610
' Depth at Curb Line-Inches--d = 3:.47%
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 5.890
Velocity of Flow in Gutter-fps = 4.610
FLOW in Gutter-CFS--Q = 1.698
. Depth at Curb Line-Inches--d = 3.471
Local Gutter Depression-Inches = 2.000
' Length of opening: TOTAL Intercept--Ft. = 22.980
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(Bvy-Pass)
3.083 9.185 1.089 4.801
6.583 0.374 2.203 3.687
9.583 0.518 3.053 2.837
13.583 0.684 4.030 1.860
l 20.583 0.897 5.281 0.609
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
ﬁ /ﬁ 08-13-1993
: PROJECT NAME- Jﬂ/ 7 [FCITTSDALE TRACS NO.-
| HIGHWAY NAME-_77ZomiAZ [70 fwo/AN S 2. DESIGNER - _Zv% B.
| ' LOCATION O RS e /= CHECKER - PAGE
i I CURB OPENING INLET -- ON GRADE
|
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
. Roadwayv Grade-% Per cent--G = 0.400
Roadwayv Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
. Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 4.150
. SPREAD-Ft.--T = 14.468
Average Velocitv-V-fps = 2.150
. FLOW in Gutter-CFS--Q = 1.072
% Flow in Gutter-CFS--Eo = 25.829
Velocity of Flow in Gutter-fps = 2.596
l Depth at Curb Line-Inches--d = 3.847
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q =  4.150
Velocity of Flow in Gutter-fps = 2.596
FLOW in Gutter-CFS--Q = 1.072
' Depth at Curb Line-Inches--d = 3.847
Local Gutter Depression-Inches = 2.000
. Length of opening: TOTAL Intercept=-Ft. = 14.027
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(Bv-Pass)
3.083 0.294 1.220 2.930
' 6.583 0.571 2.371 1.779
9.583 0.759 3.150 1.000
13.583 9.932 3.866 0.284
I 20.583 1.000 4.150 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAY DEVELOPMENT GROUP
URBAN HIGHWAY SECTION

08-13-1993
PROJECT NAME- 444n4<;§1/45%zrzyrwaz? TRACS NO.-
HIGHWAY NAME- JZamA2 /70 Jwpirr) Sc-AP DESIGNER - _ Bopl.
LOCATION - 4. .38. S /?574—;?5 CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwav Grade-% Per cent--G = 0.400
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016

Flow-CFS--Q = 4.549

SPREAD-Ft.--T = 14.972

Average Velocityv-V-fps = 2.192

FLOW in Gutter-CFS--Q = 1.134

% Flow in Gutter-CFS--Eo = 24.987
Velocitv of Flow in Gutter-fps = 2.655
Depth at Curb Line-Inches--d = 3.968

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 4.5490

Velocity of Flow in Gutter-fps = 2.655

FLOW in Gutter-CFS--Q = 1.134

Depth at Curb Line-Inches--d = 3.968

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 14.753

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(By-Pass)

3.083 0.281 1.274 3.266
6.583 9.548 2.489 2.051
9.583 9.733 3.327 1.213
13.583 0.909 4.129 0.411
20.583 T.000 3.540 0.000




HEC —/ R

ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

08-12-1993
PROJECT NAME- Mﬂ/—gff/gﬂorrswme‘ TRACS NO.-
HIGHWAY NAME- —7#0mA% 70 fpoiAR Sch £O, DESIGNER - Z26/5.
LOCATION -7 3.8 S7A. H51+80 CHECKER - PAGE

( Finuping /A/Léfj

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwav Grade-% Per cent--G = 0.800
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016

Flow-CF$S--Q = 6.610

SPREAD-Ft.--T = 15.139

Average Velocitv-V-fps = 3.149

FLOW in Gutter-CFS--Q = 1.634

% Flow in Gutter-CFS--Eo = 24.720
Velocitv of Flow in Gutter-fps = 3.783
Depth at Curb Line-Inches--d = 4.008

CURB OPENING--ADOT STD. C-15.20

Flow-CFSs--Q = 6.610

Velocity of Flow in Gutter-fps = 3.783

FLOW in Gutter-CFS--Q = 1.634

Depth at Curb Line-Inches--d = 4.008

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 21.354

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(Bv-Pass)

3.083 0.198 1.310 5.300
6.583 9.399 2.640 3.970
9.583 0.551 3.642 2.968
13.583 0.722 4.772 1.838
20.583 0.930 6.145 0.465
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

08-12-1993
PROJECT NAME- élﬂf :%7/5%7750445 TRACS NO.-
HIGHWAY NAME- J7ZomA2 72 wpian S0, DESIGNER - 200 ~2-
LOCATION W o AT CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.800
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--8s = 0.020
Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016

Flow-CFS--Q = 6.940

SPREAD-Ft.--T = 15.422

Average Velocitv-V-fps = 3 L1352,

FLOW in Gutter-CFS--Q = 1.685

% Flow in Gutter-CFS--Eo = 24.280
Velocitv of Flow in Gutter-fps = 3.829
Depth at Curb Line-Inches--d = 4.076

CURB OPENING--ADOT STD. C-15.20

" Flow-CFS--Q = 6.940

Velocity of Flow in Gutter-fps = 3.829

FLOW in Gutter-CFS--Q = 1.6856

Depth at Curb Line-Inches--d = 4.076

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 21.944

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(Bvy-Pass)

3.083 0.193 1.340 5.600
6.583 0.390 2.705 4.235
9.583 9.539 3.738 3.202
13.583 0.708 4.912 2.028
20.583 9.918 6.369 0.571




i HEC — /A SO
ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
$8-12-1993
PROJECT NAME- @47’# e /3//’07759,%5 TRACS NO.-
. HIGHWAY NAME-  JHom#A3 7k> /Vh1Ar) Se+H £, DESIGNER - _ZoB 5.
LOCATION =S, STH 7&%—00 CHECKER - PAGE
l CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G = 1.800
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 5.840
SPREAD-Ft.--T = 12.365
Averaqge Velocitv-V-fps = 4.185
l FLOW in Gutter-CFS--Q = 1.754
o % Flow in Gutter-CFS--Eo = 30.030
Velocity of Flow in Gutter-fps = 4.966
' Depth at Curb Line-Inches--d = 3.342
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 5.840
Velocity of Flow in Gutter-fps = 4.966
FLOW in Gutter-CFS--Q = 1.754
l Depth at Curb Line-Inches--d = 3.342
Local Gutter Depression-Inches = 2.000
. Length of opening: TOTAL Intercept--Ft. = 23.952
CLOGGING FACTOR--CURB OPEN. = 0.800
. LENGTH Efficiency Q(Captured) Q(Bv-Pass)
l 3.083 0.178 1.038 4.802
6.583 0.360 2.105 3.735
9.583 0.501 2.924 2.916
13.583 0.663 3.873 1.967
l 20.583 0.877 5.120 0.720




LSO [T 1 AN = AL / >

| Hec—/R
ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-12-1993
PROJECT NAME- (odlrwt ST /-207'75&»%5 TRACS NO.-
l HIGHWAY NAME-_ 720mAZ 78 Jupié7) Sew-+ 2. DESIGNER - _Zo &.
LOCATION S A i CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
' GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G A6 = 0.400
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--8s = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
I Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 4.870
SPREAD-Ft.--T = 15.378
Average Velocity-V-fps = 2.225
' FLOW in Gutter-CFS--Q = 1.186
% Flow in Gutter-CFS--Eo = 24.348
Velocity of Flow in Gutter-fps = 2.703
l Depth at Curb Line-Inches--d = 4.066
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 4.870
Velocity of Flow in Gutter-fps = 2.703
" FLOW in Gutter-CFS--Q = 1.186
l Depth at Curb Line-Inches--d = 4.066
Local Gutter Depression-Inches = 2.000
. Length of opening: TOTAL Intercept--Ft. = 15.344
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(Bv-Pass)
l 3.083 0.271 1. 017 3.553
6.583 0.531 2.585 2.285
9.583 0.712 3.470 1.400
13.583 9.891 4.339 0.531
20.583 1.000 4.870 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

08-12-1993
PROJECT NAME- &bdrv Ir. /5-407—;—50&_,5 TRACS NO.-
HIGHWAY NAME-  JZomAB 7o JwpiAN 240, DESIGNER - Z0B 05,
LOCATION LT B T D TS CHECKER - PAGE

/GO SompP R LS 0 FSEF.

CURB OPENING INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Depth at Curb Line-Inches--d4 = 0.000

Flow-CFS--Q = 3.730

Local Gutter Depression-Inches = 2.000

CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH d(weir) d(orifice) d (INLET) SPREAD
3.083 6.067 5.943 6.067 15.384
6.583 4.397 1.304 4.397 8.426
9.583 3.639 0.615 3.639 5.267
13.583 3.010 0.306 3.010 2.645
20.583 2.367 0.133 2.367 1.238

xx%x d(INLET) is Greater of WEIR or ORIFICE Depth.! #***
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

PROJECT NAME—62%¢ﬂv‘55'ﬁ/éz%7zspéué?' TRACS NO.-
HIGHWAY NAME-_ 7AomAR3 7D /WD144) SCr-Lo. DESIGNER - _ZH-8 £.
LOCATION N W Ll CHECKER - PAGE

(3524w¢ag7.4u4e7f)

#8-12-1993

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwav Grade-% Per cent--G = 0.500

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Manning's 'N = 0.016

Flow-CFS--Q = 4.180

SPREAD-Ft.--T = 13.903

Average Velocitv-V-fps = 2.351

FLOW in Gutter-CFS--Q = 1.122

% Flow in Gutter-CFS--Eo = 26.841

Velocity of Flow in Gutter-fps = 2148127

Depth at Curb Line-Inches--d = 3. 71T

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 4.180

Velocity of Flow in Gutter-fps = 2.827

FLOW in Gutter-CFS--Q = 1.122

Depth at Curb Line-Inches--d = 3.711

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 14.821

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(Bv-Pass)

3.083 0.279 1.168 3.012
6.583 9.546 2.283 1.897
9.583 0.730 3.053 1.127
13.583 9.907 3.792 9.388
20.583 1.000 4.180 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
. $8-12-1993
PROJECT NAME- Mrﬁ‘ 577/5407759,%5‘ TRACS NO.-
l HIGHWAY NAME- J/ZomA3 2> /up/AN Ser £o. DESIGNER - 2028 &.
LOCATION -~ N B. S8 B30 CHECKER - PAGE
' CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwayv Grade-% Per cent--G = 0.500
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = D.016
Flow-CFS--Q = 4.720
l SPREAD-Ft.--T = 14.563
Average Velocitv-V-fps = 2.413
' FLOWYin Gutter-CFS--Q = 1.211
% Flow in Gutter-CFS--Eo = 25.666
Velocityvy of Flow in Gutter-fps = 2.915
' Depth at Curb Line-Inches--d = 3.870
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 4.720
Velocitv of Flow in Gutter-fps = 2.915
FLOW in Gutter-CFS--Q = 1.211
' Depth at Curb Line-Inches--d4 = 3.870
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 15.870
CLOGGING FACTOR--CURB OPEN. = 0.800
l LENGTH Efficiency Q(Captured) Q(Bv-Pass)
l 3.083 0.262 14237 3.483
6.583 0.516 2.436 2.284
9.583 0.695 3.281 1.439
13.583 ®.875 4.129 9.591
l 20.583 1.000 4.720 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
08-12-1993
PROJECT NAME- é%¢7%ﬁé;f>/{§éarr§ﬁééé? TRACS NO.-
' HIGHWAY NAME- 7Aomgd 70 /Avprar) it ~Zp, _ DESIGNER - _Zvé& &,
LOCATION - MB.S5#. BL+S50 CHECKER - PAGE
l CURB OPENING INLET -- ON GRADE
. GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
' Roadwav Grade-% Per cent--G = 1.420
Roadwav Cross-Slope-Ft./Ft.--8x = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 6.430
' SPREAD-Ft.--T = 13.426
Average Velocity-V-fps = 3.887
' FLOW in Gutter-CFS--Q = 1.785
. % Flow in Gutter-CFS--Eo = 27 .757
Velocity of Flow in Gutter-fps = 4.656
' Depth at Curb Line-Inches--d = 3.597
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 6.430
Velocity of Flow in Gutter-fps = 4.656
FLOW in Gutter-CFS--Q = 1.785
' Depth at Curb Line-Inches--d = 3.597
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 23.972
CLOGGING FACTOR--CURB OPEN. = 0.800
. LENGTH Efficiency Q(Captured) Q(By-Pass)
' 3.083 0.178 1.141 5.289
6.583 9.360 2.316 4.114
9.583 0.500 3.217 3.213
13.583 9.663 4.262 2.168
l 20.583 0.876 5.635 9.795
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

5/ 08-12-1993
PROJECT NAME- TH f%ﬁ Zor7IDALE TRACS NO.-

HIGHWAY NAME- Ma2 78 JNpar) SCi, £2- DESIGNER - _Zo2 £.

LOCATION - ANB. k. B9+4D CHECKER - PAGE

@ N E Cutt ot (P b rm & Ossrn £

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwav Grade-% Per cent--G = 0.400
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 5.890
SPREAD-Ft.--T = 16.531
Averadge Velocitv-V-fps = 2.318
FLOW in Gutter-CFS--Q = 1.337
% Flow in Gutter-CFS--Eo = 22.694
Velocity of Flow in Gutter-fps = 2.835
l Depth at Curb Line-Inches--d = 4.342
CURB OPENING--ADOT STD. C-15.20
I Flow-CFS--Q = 5.890
Velocityv of Flow in Gutter-fps = 2.835
l FLOW in Gutter-CFS--Q = 1.337
Depth at Curb Line-Inches--d = 4.342
Local Gutter Depression-Inches = 2.000
I Length of opening: TOTAL Intercept--Ft. = 17.061
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Bv-Pass)

' 3.083 0.245 1.443 4.447

6.583 9.485 2.859 3.031

9.583 9.658 3.878 2.012

l 13.583 0.839 4.939 0.951 —S=1/7 Gowg Fhst
20.583 0.998 5.876 0.014 Vzéﬂeﬁ P
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ARIZONA DEPARTMENT OF TRANSPORTATION 4¢§
HIGHWAY DEVELOPMENT GROUP
URBAN HIGHWAY SECTION
08-12-1993
‘ PROJECT NAME- 144;7—%,57'/5407730445' TRACS NO.-
l HIGHWAY NAME- 7 Agm A3 /7D /WP, Sett £2 .DESIGNER - _Zepd O,
LOCATION SLME R ErR T T 75 CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadway Grade-% Per cent--G = 0.400
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
' Shoulder Width-Ft.-- = 20.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 9.716
Manning's 'N = 0.016
l Flow-CF8--Q = 4.860
SPREAD-Ft.--T = 15.366
Average Velocitv-V-fps = 2.224
' FLOW in Gutter-CFS--Q = 1.184
% Flow in Gutter-CFS--Eo = 24 .367
Velocityv of Flow in Gutter-fps = 2.701
' Depth at Curb Line-Inches--d4 = 4.063
CURB OPENING--ADOT STD. C-15.20
' Flow-CFS--Q = 4.860
Velocity of Flow in Gutter-fps = 2.701
' FLOW in Gutter-CFS--Q = 1.184
‘ Depth at Curb Line-Inches--d = 4.063
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 15.326
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Bv-Pass)
l 3.083 0.271 1:.316 3.544
6.583 0.531 2.582 2.278
| 9.583 0.713 3.465 1.395
| ' 13.583 0.892 4.333 0.527
20.583 1.000 4.860 0.000




| ¥ =
7%%627'745? 39
ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
URBAN HIGHWAY SECTION
08-12-1993
PROJECT NAME- <441n4-é%z/(féarrsowzer' TRACS NO.- :
HIGHWAY NAME- 7 AomA3 O Jblan Sei-ZoDESIGNER - _Bo8 &,
LOCATION -_ M B. I8~ /937‘-50 CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwav Grade-% Per cent--G = 0.400

Roadwayv Cross-Slope-Ft./Ft.--Sx = 0.020
l Shoulder Width-Ft.-- = 20.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
l Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
l Flow-CFS--Q = 4.890
SPREAD-Ft.--T = 15.402
Average Velocitv-V-fps = 25122
l FLOW in Gutter-CFS--Q = 1.189
\ % Flow in Gutter-CFS--Eo = 242311
Velocityvy of Flow in Gutter-fps = 2.705
I Depth at Curb Line-Inches--d = 4.071
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 4.890
Velocity of Flow in Gutter-fps = 2.705
' FLOW in Gutter-CFS--Q = 1.189
Depth at Curb Line-Inches--d = 4.071
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 15.379
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Bv-Pass)
' 3.083 0.270 1.320 3.570
6.583 0.530 2.591 2.299
9.583 0.711 3.478 1.412
' 13.583 0.890 4.352 9,538
20.583 1.000 4.890 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

URBAN HIGHWAY SECTION

/ 08-11-1993
PROJECT NAME- & @7# S77/.S0 rrsp@LE&  TRACS NO.-

HIGHWAY NAME- /omAS /75 /w097 524 £5. DESIGNER - _Z08 £-

LOCATION - MB, SA ,95 FAS CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.400

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 0.716

Manning's 'N = 0.016

Flow-CFS--Q = 4.970

SPREAD-Ft.--T = 15.497

Average Velocitv-V-fps = 2.235

FLOW in Gutter-CFS--Q = 1.201

% Flow in Gutter-CFS--Eo = 24.166

Velocity of Flow in Gutter-fps = 2.716

Depth at Curb Line-Inches--d = 4.094

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 4.970

Velocity of Flow in Gutter-fps = 2.716

FLOW in Gutter-CFS--Q = 1.201

Depth at Curb Line-Inches--d = 4.094

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 15.520

CLOGGING FACTOR--CURB OPEN. = 0.800

LENGTH Efficiency Q(Captured) Q(By-Pass)

3.083 0.268 1.330 3.640
6.583 0.526 2.613 2.357
9.583 0.707 3.512 1.458
13.583 0.886 4.402 0.568
20.583 1.000 4.970 0.000
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ARTIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
98-11-1993
PROJECT NAME- é477% 5’7'/=ﬁorrsm%é' TRACS NO.-
l HIGHWAY NAME- 7 ZomAB T2 Jb/AP Sci A0, DESIGNER - BB Z.
LOCATION L T e e A e CHECKER - PAGE
CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwayv Grade-% Per cent--G = 2.650
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 5.130
SPREAD-Ft.--T = 10.918
Average Velocitv-V-fps = 4.753
l FLOW in Gutter-CFS--Q = 1.733
\ % Flow in Gutter-CFS--Eo = 33.779
Velocity of Flow in Gutter-fps = 5.553
' Depth at Curb Line-Inches--d = 2.995
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 5.130
Velocity of Flow in Gutter-fps = 5.553
FLOW in Gutter-CFS--Q = 1.733
I Depth at Curb Line-Inches--d = 2.995
Local Gutter Depression-Inches = 2.000
' Length of opening: TOTAL Intercept--Ft. = 24.263
CLOGGING FACTOR--CURB OPEN. = 0.800
l LENGTH Efficiency Q(Captured) Q(Bv-Pass)
' 3.083 0.175 0.900 4.230
6.583 0.356 1.828 3.302
9.583 9.495 2.540 2.590
13.583 0.657 3.369 1761
20.583 0.870 4.465 0.665
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
. , URBAN HIGHWAY SECTION
98-11-1993
PROJECT NAME- bd v S, / -ﬁarm//%e’ TRACS NO.-
l HIGHWAY NAME- 7 #omA3 %o JwgrAo<ertr~2, DESIGNER - _ BJbG /2.
LOCATION - W, B 2% ,75%50 CHECKER - PAGE
l CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwayv Grade-% Per cent--G = 0.788
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
l Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
' Gutter Depression-Inches-- = 0.716
Manning's 'N = 0.016
Flow-CFS--Q = 3.740
l SPREAD-Ft.--T = 12.21%
Average Velocitv-V-fps = 2.750
l FLOW in Gutter-CFS--Q = 1 3137
% Flow in Gutter-CFS--Eo = 30.391
Velocity of Flow in Gutter-fps = 3.259
l Depth at Curb Line-Inches--d = 3.305
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 3.740
Velocity of Flow in Gutter-fps = 3.259
FLOW in Gutter-CFS--Q = 1.7.37
l Depth at Curb Line-Inches--d = 3.305
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 15.428
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency O(Captured) 0 (Bv-Pass)
I 3.083 0.269 1.007 2.733
6.583 0.528 1.976 1.764
9.583 0.710 2.654 1.086
13.583 0.888 3.323 0.417
' 20.583 1.000 3.740 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
l URBAN HIGHWAY SECTION
08-11-1993
_ PROJECT NAME- 47+ 577 /Sé’orrspmg TRACS NO.-
HIGHWAY NAME- JEgmAS 2/ /D .Scik 2P,  DESIGNER - _ B 5.
' LOCATION - N B. S /7‘5%@ CHECKER - PAGE
' CURB OPENING INLET -- ON GRADE
l GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadway Grade-% Per cent--G = 0.788
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
' Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 0.716
l Manning's 'N = 0.016
Flow-CFS--Q = 5.350
' SPREAD-Ft.--T = 14.006
Average Velocitv-V-fps = 2.964
FLOW in Gutter-CFS--Q = 1.426
% Flow in Gutter-CFS--Eo = 26.651
Velocity of Flow in Gutter-fps = 3.567
' Depth at Curb Line-Inches--d4 = 3.736
CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 5.350
Velocity of Flow in Gutter-fps = 3.567
FLOW in Gutter-CFS--Q = '1.426
l Depth at Curb Line-Inches--d4 = 3.736
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 18.896
| CLOGGING FACTOR--CURB OPEN. = 0.800
|
' LENGTH Efficiency Q(Captured) Q(Bv-Pass)
3.083 0.223 1.191 4.159
l 6.583 0.445 2.379 2.971
9.583 0.608 3.253 2.097
13.583 0.786 4.204 1.146
' 20.583 9.975 5.217 0.133
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
' URBAN HIGHWAY SECTION
$8-11-1993
PROJECT NAME- Za¢777‘ 577/_9',9-#50445' TRACS NO.-
HIGHWAY NAME- 7aomAs 7o fubiAar 3c/ 20, DESIGNER - Bog A.
l LOCATION - WNE S/ . To77D CHECKER - PAGE
|
l CURB OPENING INLET -- ON GRADE
' GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
l Roadwav Grade-% Per cent--G = 1.800
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.042
Gutter Depression-Inches-- = 0.716
' Manning's 'N = 0.016
Flow-CFS--Q = 3.470
l SPREAD-Ft.--T = 10.113
Average Velocity-V-fps = 3.765
FLOW in Gutter-CFS--Q = 1.259
l % Flow in Gutter-CFS--Eo = 36.280
Velocity of Flow in Gutter-fps = 4.353
Depth at Curb Line-Inches--d = 2.802
l CURB OPENING--ADOT STD. C-15.20
l Flow-CFS--Q = 3.470
Velocitv of Flow in Gutter-fps = 4.353
FLOW in Gutter-CFS--Q = 1.259
l Depth at Curb Line-Inches--d = 2.802
Local Gutter Depression-Inches = 2.000
l Length of opening: TOTAL Intercept--Ft. = 17.785
CLOGGING FACTOR--CURB OPEN. = 0.800
' LENGTH Efficiency Q(Captured) Q(Bv-Pass)
3.083 9.236 0.818 2.652
l 6.583 9.469 1.626 1.844
9.583 0.638 2.213 1.257
13.583 9.817 2.836 0.634
' 20.583 0.991 3.438 0.032



S Vel _

MHEL—) D
ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
URBAN HIGHWAY SECTION
08-11-1993

PROJECT NAME- 44 H 57 / SCrrrSpALE TRACS NO.-
HIGHWAY NAME- ] kS 7@ JajO S £P.  DESIGNER - B0 B.
LOCATION - N B s LG #/75 CHECKER - PAGE

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadwav Grade-% Per cent--G = 0.400
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 20.000

Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.4290

Gutter Slope-Ft./Ft.--Sw = 0.042

Gutter Depression-Inches-- = 9.716
Manning's 'N = 0.016

Flow-CFS--Q = 4.920

SPREAD-Ft.--T = 15.438

Average Velocityv-V-fps = 2.230
FLOW in Gutter-CFS--Q = 1.193
% Flow in Gutter-CFS--Eo = 24.256
Velocity of Flow in Gutter-fps = 2.710
Depth at Curb Line-Inches--d = 4.080
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 4.920
Velocity of Flow in Gutter-fps = 2.710
FLOW in Gutter-CFS--Q = 1.193
Depth at Curb Line-Inches--d = 4.080
Local Gutter Depression-Inches = 2.000
Length of opening: TOTAL Intercept--Ft. = 15.432
CLOGGING FACTOR--CURB OPEN. = 0.800
LENGTH Efficiency Q(Captured) Q(Bv-Pass)
3.083 0.269 1.324 3.596
6.583 0.528 2.599 2.321
9.583 0.709 3.491 1.429
13.583 0.888 4,371 9.549
20.583 1.000 4.920 0.000
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Circular Channel Analvsis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION TO INLETS @ STA 66+75 N.B.&S.B.

Solve For Actual Depth

Given Input Data: "
Diameter.......... 2.00 ft 524 454241}?
STLOPC s dtid e e asehe o ope = p.0189 fr/ftc
Manning.'S YMe.eivss s 9.012
DischarYgeiis s v s s s oo 8.71 cfs
Computed Results:
Dept e oot owis es 0.70 £t
VeloCitViees s s oms oo 8.84 fps
FIOW AY€a..eocoesse 9.99 st
Critical Depth.... 1.056 ft
Critical Slope.... 0.0043 ft/ft
Percent Full...... 35.14 %
Full Capacitv..... 32.88 cfs
OMAX @.94D........ 35.37 cfs
Froude Number..... 2.17 (flow is Supercritical)

(o1t207700) 7O Jwiets @ Sre LL+75, M.6.§9 2.

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct P6708
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Circular Channel Analvsis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION TO INLETS @ STA 70+00 N.B.&S.B.

Solve For Actual Depth

Given Input Data: 7
Diameter.......... 2.00 ft ﬂ4 /ﬁgﬁp
SO e oo v a'san s o0 0.0079 ft/ft
Manning's Neecesoeo 0.012
DISCNALTC e o o si'e v s s 16.67 cis
Computed Results:
Pepth.toh e o i ciois = » 1.31 ft
VeloCitViieeseoooss 7.64 fps
FIOW Ar€a..cecoece 2.18 st
Critical Depth.... 1.47 ft
Critical Slope.... 0.0058 ft/ft
Percent Full...... 65.54 %
Full Capacitv..... 21.78 cfs
OMAX @.94D...cc. .. 23.43 cfs
Froude Number..... 1.26 (flow is Supercritical)

727781 Loulll7Ton) O BUL INLeTs 70 378 Jp Fov(n.24s8)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analvsis & Design
dnlved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION TO INLET @ STA 74+00 S.B.

Solve For Actual Depth

Given Input Data: b /"
Diameter.........- 2.00 ft ﬂ4 %Z@P
SO b/t o v s sue, sroias. o 0.0079 ft/ft %
Manning's N....... 0.012
Discharge......... 23.04 cfs
Computed Results:
DepEhil. celrdhi®ic e e s 1.77 ft
Ve LOCEL Vieio oils o o o oo 7.83 fps
F1OW Are€a..ccoeooeee 2.94 sf
Criitical Depth.... 1.71 ft
eritieal. Slope.... 0.0083 ft/ft
Percent Full...... 88.54 %
Full Capacitv..... 21.78 cfs
OMAX @.94D...c..... 23.43 cfs
Froude Number..... 0.91 (flow is Subcritical)

TorAL_ giaciio) FIm BLL TS TS, AP s

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct P6708
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Circular Channel Analvsis & Desidgn
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION TO INLET @ STA 75+00 N.B.

Solve For Actual Depth

Given Input Data: s
Diameter........0. 2.50 ft 2%7§5k€5Z/Q
SROPE M. o aisie o5 a s 0.0079 ftt/ft 7/
....... 0.012
D1 SChHarYge ccie e e oo 25.17 cfs
Computed Results:
Depthr ol o oo’ 1.45 ft
NEeLlOCTHEY oo o sls o0« & 8.53 fps
Bl OWHATEa s cosaees 2.95 st
Critical Depth.... 1.71 ft
Critical Slope.... 0.0049 fr/ft
Percent Full...... 57.99 %
Full Capacitv..... 39.49 cfs
OMAX. @. 94D <% s s 00 42.48 cfs
Froude Number..... 1.37 (flow is Supercritical)

. Manning's n

Vs coseenion) 7iam ALL er3 1o 578, 7590 (14

Open Channel Flow Module, Version 3.41 (¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterburv, Ct 06708
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Circular Channel Analysis & Design
4nlved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION TO INLETS @ STA 78+50 N.B.& S.B.

Solve For Actual Depth

i T D =
Given Input Data e,y ;%7«?£K€C?u/?

Diameter..........

STOPE dore tuthats oo o o 6.0 0.0079 ft/ft

Manning's n....... 0.012

DESENATTC oié ave s o0 o o 30.52 cfs
Computed Results:

DEPER S .l oo o oioaie s se 1.65 ft

N el OCT EiVitas s s oo o0 0o 8.88 fps

ElOW (AYCQ . : s ale's vie o 3.44 sf

Critical Depth.... 1.88 ft

Critical Slope.... 0.0056 ft/ft

Percent Full...... 65.99 %

Full Capacitv..... 39.49 cfs

OMAX @.94D........ 42.48 cfs

Froude Number..... 1.30 (flow is Supercritical)

\
N

7. TB750 (12755,

TO7AL._ oL ELTION FRIT AL T

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct P6708
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“ircular Channel Analvsis & Design
golved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION ‘TO INLET @ STA 97+00 N.B.

Solve For Actual Depth

Given Input Data: L
2.00 1 ILPELL

Diameter..ccececeee
(1] (o) o = 00 PR R 0.0040 ft/ft
Manning's Naeeeeeese 0.012
Discharde..-cceccs. 4.47 cfs
Computed Results:
Depth.5. e e o, 0.74 ft
VelocltVe o cive oo . eas 4.27 fps
Flow Ar€a..i.ewieee s 1.05 sf
Critical Depth.... 0.74 ft
Critical Slope.... 0.0038 ft/ft
Percent Full...... 36.77 %
Full Capacitv..... 15.50 cfs
OMAX @.94D........ 16.67 cfs
Froude Number..... 1.02 (flow is Supercritical)

&

|
|
|

~OppLAlr Frow 1ot f”//@??é@“/// 4.5 97700

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterburv, Ct 06708
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Circular Channel Analvsis & Design
Solved with Manning's Egquation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION TO INLETS @ STA 95+25 N.B.& S.B.

Solve For Actual Depth

e 0o o AROS

----------

............. 0.0040 ft/ft g
....... 0.012
DI SChaBge lics oo o ats 13.00 cts
Computed Results:
1DYZ) o)L El 7 (oA DRy JE RS 1.40 ft
Vel OCLEVE . ¢ ooeieses 5.53 fps
P OWE A8 o suejstels = o 2.3b st
Critical Depth.... 1.30 ft
Critical Slove.... 0.0049 ft/ft
Percent Full...... 70.09 %
Full Capacitv..... 15.50 cfs
OMAX @.94D...cc... 16.67 cfs
Froude Number..... 0.86 (flow is Subcritical)

l Slope
Manning's n

Woizer Fam AL et 7o 577496785 (1.6 258>

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analvsis & Design
' Solved with Manning's Equation
I Open Channel - Uniform flow
Worksheet Name: 64TH STREET S.DRAIN
' Comment: COLLECTION TO INLET @ STA 93+50 N.B.
. Solve For Actual Depth
Given Input Data: ¥
Diameter.......... 2.00 ft 24% ’éﬂ//ﬂ
l S T I 0.0040 TT/Tt
Manning's N....... 90.012
Discharge......... 16.22 cfs
' Computed Results:
Depthis o, ol sus o b s 1.74 ft
VeloCiEV . s seis o oo 5.59 fps
' Flow ALEGaidicio s o o'soe 2.90 sf
Critical Depth.... 1.45 ft
Critical Slope.... 0.0057 frt/ft
' Percent Full...... 86.92 %
Full . CapacitV....: 15.50 cfs
OMAX @.94D........ 16.67 cfs
' Froude Number..... .67 (flow is Subcritical)

4l QUL AL //l//d7§ T FH -7 N8
i

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterburvy, Ct 06708
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Circular Channel Analvsis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION TO INLETS @ STA 91+75 N.B.& S.B.

Solve For Actual Depth

Given Input Data: V4
Diameter.......... 2.50 ft 57 %Zdﬂ
SHlepei: . bih . 0.0040 ft/ft {
Manning'sen. . . . 0.012
DESChAETE e « o o o 05 23.26 CIs
Computed Results:
PDERER R S5 cgere s o8 1.73 £t
NeloCAtYid: « oo diso oo 6.40 fps
EYOW:, AEedk c s eeese 3.64 st
Critical Depth.... 1.64 ft
Critical Slope.... 0.0046 ft/ft
Percent Full...... 69.39 %
Full Capacitv..... 28.10 cfs
OMAX =@ 94D« s o o o o o 30.23 cfs
Froude Number..... .90 (flow is Subcritical)

o
ﬂb@é’wvﬁw%@fé*f@‘%%% (ABFTE)

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterburvy, Ct 06708
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Open Channel Flow Storm Drain Computations
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circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET DRAINAGE

Ccomment: SIZE S. DRAIN AT DESIGN PT. 30 FOR Q10=30CFS (&Z§éf;i9§5 }7/%?)

Solve For Actual Depth C?%ézgz §552557',F24u4 {?1
o
Given Input Data: e Fo [rSure .77%47;;_
Diameter....cccceoe 2.50 ft Conpirron) Lucs 102
slope..... T 0.0050 ft/ft Con'reve Fn Lesisrr,
Manning’s N....... 0.012
Discharge......... 30.00 cfs
Ccomputed Results:
DOPER .« diies s s s s s 1.95 ft
VeLloC1t Vi s« oo o ss s o 7.29 fps
Flow Area....csce. 4.12 sf
Critical Depth.... 1:87 £t
Critical Slope.... 0.0055 ft/ft
Percent Full...... 78.18 %
Full Capacity..... 31.42 cfs
QMAX @.94D....... . 33.80 cfs
Froude Number..... 0.91 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Circular Channel Analysis & Design
dnlved with Manning's Egquation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET S.DRAIN
Comment: COLLECTION TO INLET @ STA 89+40 S.B.

Solve For Actual Depth

Given Input Data: // /9
Diameter.......... 2.50 ft ?ﬁ f%é)/ %

S lOPER T NEwT. {2 . 0.0040 ft/It
....... 0.012
DiscChaXde . .o oic oo 27.56 cfs
Computed Results:
PDEOBER e e s o ola:eiore sicis 2.01 ft
Ve LOCIIE Vitie.o o stasolio o 6.53 fps
F1OW Area..c.ecce. 4.22 st
Critical Depth.... 1.79 ft
Critical Slope.... 0.0052 ft/ft

Percent Full...... 80.27 %

Eull CGapaciitVie « « .-« 28.10 cfs

OMAX @.94D........ 30.23 cfs

Froude Number..... 9.79 (flow is Bubcritical)

-0 R D E - - S o
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Open Channel Flow Module, Version 3.41 (¢) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Circular Channel Analvsis & Design
Solved with Manning's Equation
Open Channel - Uniform flow
Worksheet Name: 64TH STREET
Comment: STORM DRAIN NORTH OF MCDOWELL
Solve For Actual Depth
Given Input Data: "
DiaMeter..ceersens 2.00 ft A4 %ﬂg,/
Bl ome .. oo diets s s 00 o 0.0050 ft/ft L Lo
Manning's N....... 0.012 -‘L4Q57550”§5 "f%5 /é%/%gl
Discharge......... 9.22 cfs ‘_;‘/ZKC@N%O&Z?T?
Computed Results: C;%E_Z2#€9?253’2%7GL s
Depth..ccecevsccans 1.04 ft TowAR AABBLE D, P
Velocitv...cooo... 5.60 fps 2D 77 27
FILON: AL, o v cs oo 1.65 st i .
Critical Depth.... 1.08 ft (Ses— shect )
Critical Slope.... 0.0043 ft/ft
Percent. Full. ... .. 51.88 %
Full Capacitv..... 17.33 cfs
OMAX @.94D........ 18.64 cfs
Froude Number..... 1.09 (flow is Supercritical)

' @Mﬂdﬂfmﬁ/ﬂl@é @S5 (G md 4 /6770,

Open Channel Flow Module, Version 3.41 (¢) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterburv, Ct 06708
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' Circular Channel Analvsis & Design
Solved with Manning's Egquation
' Open Channel - Uniform flow
l Worksheet Name: 64TH STREET
Comment: COLLECTION TO INLETS @ STA 21+00 N.B.& S.B.
l Solve For Actual Depth
Given Input Data: Ve ;
l Piiamete s ... ¢ sise o o 2.00 ft 7741%[;6’/%
Sop e A v il .o 0.0050 ft/ft — ” ol
Manning's N..cec.e. 0.012 ég&: = gé :ﬁ%'Aaff
DTS CIARTC: « » - 2 bime 15.91 cfs )26 /5 CONTROLE
II QZW CrreITE = 3o Y3
Computed Results: Tomrp FoasLE Lif
D, S s R Y .81 ft z,/vﬁ @ Lxg. F 30
' Velocitv.....ccc.. 6.26 fps < L B)
FTOW ATCa: «xvceoos 2.54 St (/ e
Critical Depth...-. 1.44 ft
' Critical Slope.... 0.0056 fr/ft
Percent Full...... 75.44 %
Full Capacitv..... 17.33 cfs
_ OMAX @° 94D ccse’s o v o » 18.64 cfs
l~- Froude Number..... 0.91 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterburv, Ct 06708
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Circular Channel Analvsis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET

Comment: COLLECTION TO INLETS @ STA 23+80 N.B.& S.B.

Solve For Actual Depth

Given Input Data: ~
DiamMeter civ . eeis o0 oo 2.50 ft 50%/64'79
SO PeR-. Lol s sis s, sleiais 0.0050 ft/ft ,
Manning's N....... 0.012 Same 526 o Pio
Discharge.....s.-» 20.10 cfs /25'0/ e s 7 Bo
Computed Results: (Cﬂfép-szfxé% )
DEPERINT K cdn e oo 145, £t
VelOCHEY . o o sia s o o oo 6.79 fps
PIOW ArCA. o i v aes o 2.96 st
Critical Depth.... 1.52 .t
Critical Slope.... 0.0043 ft/ft
Percent Full...... 58.13 %
Full Capacitv..... 31.42 cfs
OMAX @.94D........ 33.80 cfs
Froude Number..... 1.09 (flow is Supercritical)

To7AL_Loeliiof) Fimn

7 AL THLES TOI7H 3545 ms i 5.2

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation
Open Channel - Uniform flow
Worksheet Name: 64TH STREET
Comment: COLLECTION TO INLET @ STA 24+33 S.B.
Solve For Actual Depth
Given Input Data:
DAAMETOT aiveio cie o s o0 2.50 ft 329”444443/?
Slopg..: .......... 0.0050 ft/ft e S 745 42%
ManninGg s M. ciee o 0.012 y =& 2
DS AL e s seic s oo 206 23.05 cfs /650 @ D=3, I 3o
Computed Results: (Sec— SHezr o)
DEPERL o L5 v eiomie 1.59 ft
NN oItV ciete v v 58 o o 6.99 fps
O A E7A bibo e e oilst o o 3.30 st
@Grdtdical ‘Depths. .:. . 1.63 ft
Critical Slope.. ... 0.0046 frt/ft
Percent Full...... 63.64 %
Full Capacitv..... 31.42 cfs
OMAX @.94D..¢c..c... 33.80 cfs
Froude Number..... 1.05 (flow is Supercritical)

ToraL (pueetron Fom AL wetle DSTA 24+43 4.4

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterburyv, Ct 06708
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Circular Channel Analvsis & Design
golved with Manning's Egquation
Open Channel - Uniform flow
. Worksheet Name: 64TH STREET
Comment: COLLECTION TO INLETS @ STA 25+30 N.B.& S.B.
Solve For Actual Depth
Given Input Data: » f
DiaMeter v oot sio e o 2.50 ft % g,ﬁ,f,d,ﬁ
/
Slope..: .......... 0.0050 ft/ft e é525=>73'420
ManNANG'' s N.eicios oo 0.012 ;
27.07 cis Aoy b . C Ls3. /% 30
Computed Results: ( Sez é#;u;f °>

PPN 3.0 e eiereie 546 1.79 ft

Ve @EaEV o o v s sve o' sialle 7.20 fps

FIOW Aréad..cceeeee 3.76 st

Critical Depth.... 1.77 ft

Critical Slope.... 0.0051 ft/ft

Percent Full...... 71.58 %

Full Capacitv..... 31.42 cfs

OMAX @.94D...co... 33.80 cfs

Froude Number..... 0.98 (flow is Subcritical)

TOTAL Lol TION 72N /i’lé//l/%ﬁﬂ% 5730 I #

' DiSCharg€.eeesceese

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Circular Channel Analvsis & Design
Solved with Manning's Eguation
Open Channel - Uniform flow
Worksheet Name: 64TH STREET
Comment: COLLECTION TO INLETS @ STA 33+50 N.B.& S B.
Solve For Actual Depth
Given Input Data: v
Diameter.......... 2.50 ft % %5@/4
e e e ¢ aeue o 0.0065 ft/ft / - ~ A
Manning's nN....... 0.012 e %LZ& &
......... 36.60 cfs /fago.é’ﬁgg./%_ib

(cszé’ IV A °>

Computed Results:

DEDEN S ciclnio oaie,0 o us 2.10 ft
VeI EV e o ataie =0 o 8.31 fps
FlowW Area. veiee's oo 4.490 st
Critical Depth.... 2.05 ft
Critical Slove.... 0.0068 ft/ft
Percent Full...... 84.06 %

Full Capacitv..... 35.82 cfs
OMAX @.94D........ 38.54 cfs
Froude Number..... .94 (flow is Subcritical)
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Open Channel Flow Module, Version 3.41 (¢) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Circular Channel Analvsis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET
Comment : COLLECTION TO INLETS @ STA 35+20 N.B.& S.B.

Solve For Actual Depth

Given Input Data: ”qé

DiAMETEOR s eile sia’s oo e 2.50 ft 259/ A%CZ/Q )

v SRR e e 7S S (a2

39.93 cfs @ Le3. 4 22
) %u 2]

Computed Results: ( gt %— )

DEPEN S SE o s vosies s . 2.3 £t

Vel OCIit . oo s ae ssie 8.43 fps

FOWIAL EQe « 5 0% o oo 4.74 sf

Critical Depth.... 2:13 Et

Critical Slope.... 0.0076 ft/ft

Percent Full...... 92.32 %

Full Capacitv..... 37.18 cfs

OMAX @.94D........ 39.99 cfs

Froude Number..... 0.79 (flow is Subcritical)
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Open Channel Flow Module, Version 3.41 (¢) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterburv, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET/SCOTTSDA
Comment: COLLECTION AT OFFSITE BASIN NO. 50
Solve For Actual Depth

Given Input Data:

Diameter.......... 4.00 ft

S1OPC s o oo ssssesosoe 0.0040 ft/ft

Manning’s N....... 0.012

Discharge......s.«. 84.00 cfs 57(;30
Computed Results:

Depthecececccccccens 2.84 ft

VeloCityeecoeoooos 8.80 fps

FIOW Ar€a.c.ccceecee 9.55 sf

Critical Depth.... 2.78 £t

Critical Slope.... 0.0042 ft/ft

Percent Full...... 71.05 %

Full Capacity..... 98.42 cfs

QMAX @.94D....... . 105.87 cfs

Froude Number..... 0.96 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET/SCOTTSDA

Comment: COLLECTION AT DESIGN POINT 60/ 54" S. DRAIN

Solve For Actual Depth

Given Input Data:

Computed Results:

Diameter....ccec.. 4.50 ft
SlOopPE€.ceccccoscenss 0.0065 ft/ft
Manning’s N..ccec... 0.012
Discharge......... 184.00 cfs = <;}0
Depth..ccccccecccas 4.11 ft
Veloelty.sccooeses 12.08 fps
FlOW Ar€a...ccceee 15.23 sf
Critical Depth.... 3.92 ft
Critical Slope.... 0.0068 ft/ft
Percent Full...... 91.33 %

Full Capacity..... 171.76 cfs
OMAX @.94D........ 184.76 cfs

Froude Number.....

0.87 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET/SCOTTSDA
Ccomment: ALT NO 1 - 54" OUTFALL & EXIST 45" IN THOMAS
Solve For Actual Depth

Given Input Data:

Diameter......c... 4 .50 Et
Slop€.eceeces le kalaliers s 0.0065 fL/ft
Manning’s n....... 0.012
Di'scharge.: . - s o' 169.00 cfs
Computed Results:
BRbDER . o5 s 3.62 ft
Velocity...... s 12.31 fps
Flow Ar€a.c..cccoceces 13.73 sf
Critical Depth.... 3.79 ft
Critical Slope.... 0.0060 ft/ft
Percent Full...... 80.55 %
Full i capaeiey... .. 171.76 cfs
QMAX @.94D..cccceee 184.76 cfs
Froude Number..... 1.11 (flow is Supercritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: 64TH STREET/SCOTTSDA

Comment: ALT NO 2 - 66" OUTFALL WITHOUT 45" IN THOMAS

Solve For Actual Depth

Given Input Data:
Diameter........ ore
S1OPE . cssccossnsee .
Manning’s Ne.ce....
Discharge.........

Computed Results:
Depth...ccceececcne
Velocity....... v
Flow Area.c.ccceceee
Critical Depth....
Critical Slope....
Percent Full......
Full Capacity.....
QMAX @.94D....ccc
Froude Number.....

5.50 ft
0.0065 ft/ft
0.012

269.00 cfs

4.15 ft
14.00 fps
19.21 st
4.56 ft
0.0054 ft/ft
75.38 %
293.30 cfs
315.50 cfs
1.23 (flow is Supercritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

Ct 06708



Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

7
Worksheet Name: 64TH STREET/SCOTTSDA 752'%5,414,/2
Comment: COMBINE OSBORN AND THOMAS RD. OUTFALL SYSTEM
Solve For Actual Depth

Given Input Data:

Diameter.......... 6.00 ft
SHUB BN /o al o8 o 4 e b alint e 0.0065 ft/ft
Manning’s N.cc.cecee 0.012
Discharge f. .. ... 330.00 cfs
Computed Results:
Baifeue om0 % 4.42°F%c
NeLOCIEY e o oicsoe s oo 14.79 fps
Flow Area@c.cccececee 22.31 sf
Critical Depth.... 4.94 ft
Critical Slope.... 0.0051 ft/ft
Percent Full...... 73.63 %
Full" Capacity..... 369.90 cfs
QOMAX @.94D..c.ccc.. 397.90 cfs
Froude Number..... 1.27 (flow is Supercritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analvsis & Design
golved with Manning's Edguation

Open Channel - Uniform flow

Worksheet Name: 64th. STRET S. DRAIN
Comment: 48" RCP OUTFALL IN OSBORN ROAD (PUMP ALT.)
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 4.00 ft
SHOPEel: fubta e s o site 0.0035 ft/ft
Manning'gs No...... 0.012
DEecharge: « s.oees s 92.06 cfs
Computed Results:
Full Flow CapacitvV..... 92.06 cfs
Full Flow Depth........ 4.00 ft
Ve LOCLEY oles s 0 055 = o 7.33 fps
Flow Area...cccecee 12.57 st
Critical Depth.... 2.91 ft
Critical Slope.... 0.0045 ft/ft
Percent Full...... 100.00 %
Full Capacitv..... 92.06 cfs
OMAX @.94D........ 99.03 cfs
Froude Number..... FULL

®

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterburv, Ct 06708
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Circular Channel Analvsig & Design
dnlved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: 64th. STRET S. DRAIN
Comment: 54" RCP OUTFALL IN OSBORN ROAD (GRAVITY ALT)
dolve For Full Flow Capacity

Given Input Data:

DIAMETEEY . eic stv o oo 4.50 ft
Sl OPE N ia o ere sueiets 0.0020 ft/ft
Mannine's N.. oo oo 0.012
DigchaYde . . ais o' s 95.27 cfts
Computed Results:
Full Flow CapacitvV..... 95.27 cfs
Full Flow Depth........ 4.50 ft
Vel OCLEV . o oo oo o' » o 5.99 fps
FlOWs AY Q.+ « steisac o 15.90 st
Critical Depth.... 2.87 ft
Critical Slope.... 0.0037 ft/ft
Percent Full...... 100.00 %
Full CapacitV..... 95.27 cfs
OMART@.94D.5 'c v s e o0 102.49 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Part G

Non-Tributary Runoff Into Paiute Park
(HEC-1/TR-55 Models)
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TR-55 GRAPHICAL DISCHARGE METHOD VERSION 1.11
Project : 64TH STREET - SCOTTSDALE User: B.B Date: 05-02-94
County : MARICOPA State: AZ Checked: 8V Dates & =4 FF

Subtitle: PIUTE PARK TRIB AREA

Data: Drainage Area 148 Acres

Runoff Curve Number : 75
Time of Concentration: 0.50 Hours
Rainfall Type : I
Pond and Swamp Area : NONE
Storm Number 1 2
Frequency (yrs) 100 10
24-Hr Rainfall (in) 3.9 2.4
Ia/P Ratio 0.17 0.28
Runoff (in) 1.59 0.59

Unit Peak Discharge 0.777 |0.701
(cfs/acre/in)

Pond and Swamp Factor| 1.00 1.00
0.0% Ponds Used

¥ )
1.0




TR-55 TABULAR DISCHARGE METHOD VERSION 1.11
Project : 64TH STREET - SCOTTSDALE User: B.B Date: 05-02-94
' County : MARICOPA State: AZ Checked: @V Date: 5 Y- 94

Subtitle: PAIUTE PARK TRIB AREA

l Total watershed area: 0.230 sq mi Rainfall type: II Frequencyt_i; 4 .earé‘
—————————————————————————— Subareas s as s T T e T T T T
A
Area(sq mi) 0.23
Rainfall(in) 2.4

Curve number 75
Runoff(in) 0.59
l Tc (hrs) 0.50
TimeToOutlet 0.00
Ia/P 0.28
l Time O 1 Vad i s o e o Subarea Contribution to Total Flow (cfs) =—==-—=——=———-
(hr) Flow A
' i It g ) 0 0
i3 0 0
1., 6 nlk 1
' 14 49 1 il
152 . O 2 2
12« 1 9 9
12 s 24 24
' 02 45 45
i 27 PR “61P_ . _61P -
D, ! 61 61
142...6 52 52
62 o7 41 41
72 .8 3:2 32
l 13.0 21 21
13 .2 16 16
l 13,4 13 103
13416 1133 11
%358 9 9
' 14.0 9 9
14.3 7 7
14.6 7 7
P50 6 6
l 1555 6 6
16 . O 5 5
' 1'6 <5 5 5
570 4 4
17 .5 4 4
18.0 4 4
' 19.0 3 3
20.0 3 3
220 2 2
l 26.0 0 0
l P - Peak Flow




TR-55 TABULAR DISCHARGE METHOD VERSION 1.11
Project : 64TH STREET - SCOTTSDALE User: B.B Date: 05-02-94
. County : MARICIPA State: AZ Checked: BV Date: S z4%-%s
Subtitle: PAIUTE PARK
I Total watershed area: 0.230 sq mi Rainfall type: II Frequency: 3100 years
—————————————————————————— Subareas ==—=———————————————SSosssss
A
Area(sq mi) 0.23
l Rainfall(in) 3.9
Curve number 75
Runoff (in) 1.59
l Tethrs) 0.50
TimeToOutlet 0.00
Ia/P 0 L
I Time Total ==--==—————==- Subarea Contribution to Total Flow (cfs) —-==—===——=——--
(hr) Flow A
l A3 20 4 4
11538 5 5
11 .6 8 8
l 11.9 14 14
12::0 23 23
ALPas i 47 47
16222 93 93
l 1.2<3 1.5 151
— B g i e R el SR
12:4 3 B1P 2 $181IPa f
l“‘"’i‘z.S 177 197
12.6 144 144
152,77 109 109
1258 84 84
I 130 54 54
13 2 38 38
l 13.4 30 30
1:31. 6 25 25
13.8 22 22
l D 19 19
14.3 17 17
14.6 15 15
15,0 14 14
l 15.5 2 12
160 11 11
l 16.5 10 10
187 «i0 9 9
756D 9 9
18.0 8 8
l 19.0 7 7
20.0 6 6
22.0 5 5
l 26.0 0 0
l P - Peak Flow
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FIGURE 2.2-9

Isopluvials 10 Year 24 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. Vil
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Isopluvials 100 Year 24 Hour Precipitation in Inches
Rainfall Data From NOAA Atlas 2, Vol. VI
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L kkkkkkkFhREKIRRIRRIEKKIE K IR K IR IR KK I K KX IR K KxkkkkEKIRKIKIRIKXRKIKII KR KR KR IR K RK K X
* * * *
% FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * *  HYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 05/03/1994 TIME 17:33:32 % * (916) 756-1104 *
* * * *
KkkkkkkkkKXIKIRIRKIEXIKII KA IE KK IR IR I KK KkkkkkkEREREKRIKIKEKRIRKIKRKRKRK XK XK XK

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXX 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, HECIDB, AND HECIKW.

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 SERTES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

—

LINE IDosioisise s Los o wionte 2ttt 3eacions 4o Bsrws sisres Buioeaisivs Tovesnse 8 Sreletelerers 9ieeran 10

xx% FREE *%*

1 ID  kkkkkkkkkkgkkkkkkkkrrRx*RRIIRRXIREK*IE K IR K IR RRRI* KX IR D ** IR K ***Eddkkkkkkkkkk
2 ID 64 TH STREET - SCOTTSDALE

3 ID FILE: 64PIUTEL.DAT

4 D

5 ID 100 YEAR HODEL USING:

6 1D - SCS CURVE NUMBER METHOD

// D - TIME OF CONCENTRATION - EQU 4.2 (URBAN CONDITIONS)

8 1D - FOR RAINFALL DISTRIBUTION SEE PH CARD

9 D - USE CURVE NO = 72 FOR RESIDENTIAL DEVELOPMENT

10 D - NMIN = 5 MINUTES

11 IT 05 0 0 300

12 10 3 2
13 KK 100
14 KM kkkkkkkkkkkkkkkkhrrrhxxxrxkxrkrkkhrkhthhrhhrhhkhohrxkrdhrkhhrkhhkkrkhkhhxkk
15 KM xkxxkkkkkkx 100 YEAR FREQUENCY WITH SPECIFIED RAINFALL #kkkkkkkkkkkkkkkkk
16 KM kkkkkkkkkkxxxxxkxrxkkxkhrrkkkhrkkkhrrcdhrrrkihhrrkkhhhkrikhhxxirchins
17 BA  0.23
18 PH 0 0 .74, 1.44 2,51 2,827 3.05 3.30 3.60 3.9
19 LS 0 72
20 uc  0.50 0.26




COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

k%% kkk kkk kkk Kk kkk KKk Kkk kkk kkk kkk kkk kkk kkk kkk Kkkk kkk kkk kkk kkk kkx kkk kkk kkk kkxk kkk kkk kkk kkk kkkx kkk *xk k%

21 11
. ]_********'k***'k******************'k********'k ***************************************
* * * *
% FLOOD HYDROGRAPH PACKAGE (HEC-1) * %+  U.S. ARMY CORPS OF ENGINEERS  *
% SEPTEMBER 1990 % %+  HYDROLOGIC ENGINEERING CENTER  *
l % VERSION 4.0 % + 609 SECOND STREET B
R % * DAVIS, CALIFORNIA 95616 .
% RUN DATE 05/03/1994 TIME 17:33:32 % % (916) 756-1104 %
* * * *
' Ak KIKKKK KKK KKK * KKK KKK KKK KX IR ** N KR ** KK )X kkkkkkkkkkkkhkkkkRR IR IXX XX KK KRR XX KK X K*K
********************************‘k*******************************************
' 64 TH STREET - SCOTTSDALE
FILE: 64PTUTEL.DAT
l 100 YEAR MODEL USING:
- SCS CURVE NUMBER METHOD
- TIME OF CONCENTRATION - EQU 4.2 (URBAN CONDITIONS)
. - FOR RAINFALL DISTRIBUTION SEE PH CARD
- USE CURVE NO = 72 FOR RESIDENTIAL DEVELOPMENT
- NMIN = 5 MINUTES
. 12 10 OUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
TPLOT 2 PLOT CONTROL
' 0SCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
. NHIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 O STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
. NDDATE 2 O ENDING DATE
NDTTHE 0055 ENDING TIME
' TCENT 19 CENTURY MARK
' kkkkkkkkkkkkkk

* %
' 13K * 100 *




X *
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****************************************************************************

kkkkkkkkkkkkk 100 YEAR FREQUENCY WITH SPECTFIED RAINFALL #kkikkkkkkkkkkktx
****************************************************************************

SUBBASIN RUNOFF DATA

17 BA SUBBASIN CHARACTERISTICS
TAREA .23 SUBBASIN AREA

PRECIPITATION DATA

18 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... BUDRRLRE c cibesic . o seissoiesansss TP80 ussavansmosume  esswrvvasss IP-89 conevstsioms
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-ER 2-DAY 4-DAY 7-DAY 10-DAY
JA 144 0251 . 2.82 3.056 3.30 -3.60 3.9 .00 .00 .00 .00

STORM AREA = -23

19 LS SCS LOSS RATE

STRTL .78 INITIAL ABSTRACTION

CRVNBR 72.00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIOUS AREA
20 UC CLARK UNITGRAPH

TC .50 TIME OF CONCENTRATION
R .26 STORAGE COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

*k%

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .50 HR, R= .26 HR
SNYDER TP= .41 HR, Cp= .73

UNIT HYDROGRAPH
20 END-OF-PERIOD ORDINATES

24, 84. 160. 228. 264, 258. 211. 152. 110. 80.
58. 42. 30. 22, 16. 11, 8. 6. 4. 3.
*kk *kk *k% *kk *kk

HYDROGRAPH AT STATION 100

TOTAL RAINFALL =  3.90, TOTAL LOSS =  2.51, TOTAL EXCESS =  1.39

PEAK FLOW  TIME MAXIHUM AVERAGE FLOW
6-HR 24-FR 72-FR  24.92-HR
+  (CFS) (HR)
(CFS)

+ 19, 12.50 i B 9, 8. 8.
(INCHES)  1.263 1.383 1.383 1.383
(AC-FT) 15. 17. 17. 17.
CUMULATIVE AREA = .23 SQ MI

1 STATION 100




10935 1160 . . : . . . ‘
10940 1170 . : :
' 10945 1180 . . . : , ) . . . .
10950 1190 ;s : . ; " . ; ; g .
10955 1200 ] . . y . : X . A ) ) 3
l D T PR St R O AL SR o SR Ay S T s ek arh s TR an A 6 b e e e 6y e oS S %) g et
11005 1220 . . ; : .
11010 1230 . . ) . " . . ) . :
11015 1240 ) . b . . . . . : .
. 11020 1250 ; ; ) : ! " h . . .
11025 1260
11030 1270
l 11035 1280 . . ] : ; . ] ) . . . L.
11040 1290 : . . . . . i - . ; ; L.
11045 1300 . . ] . . . . : . h ; B
(R0 DRI (i ks & w1 e Base s w o m 6 8 B o Soo m -w s & 0 .8 w hysin B s W% o alple w e Bt oy e b g L.
' 11055 1320 : . t . . . . ! . ' L.
11100 1330 ; ) . . . ! . . . . L.
11105 1340 . 5 . s . . . s . . 5 L
l 11110 1350 . : | i . ] : . " . L
11115 1360 . . : . . . i . . L
11120 1370 : ] . . . ] . . . . : k.
' 11125 1380 . ! X i . . . . . . R L.
11130 1390 . . . . . . 2 y , . : LI
11135 1400 . . . . . . s : ' . . LLLL.
I TR0 s b o oh o el v n e Boam ol o e e e e e e, B e R e e LLLL.
' 11145 1420 . . . ) . . . . . . . LELIL.
11150 1430 : . " ) . 2 . ) . . . LLLLLLLX.
11155 144.0 i : . . . . ) . i ; LLLLLLLLXX.
' 11200 145. 0 ] . : . ) I . . . LLLLLLLLLLLLLLLXXXXXX.
11205 146. 0 . . . ’ . . . . LLLLLLLLLLLLLLLLLLLLLXXXXXXXXXXXXXXXX.
11210 147. . 0 . . ) ; ) . ] ; . LLLLLLXXXXXXXX.
11215 148, : . 0. . ) . . y i . .LLLLYXXXX.
' 11220 149. . . : 0. i . . ) N i . LLLXXX.
11225 150. ; ; . . 0 . . . ' " , v = ‘BLENE
T £ o O el S o R et Wt Ay e S S T O P e e LLYX.
. 11235 152. . . ; : 0 . ' . ; ” ) . L.
11240 153. . : . .0 " . 1 . ! ’ . LY.
11245 154, . . S . A . ¥,
l 11250 155. . b 0. . ) . X.
11255 156. : .0 : . ' . , ) : ¥,
11300 157. ; 0 T ' . . . . . 1.
11305 158. . B . ) . . . ] . ; . ¥
' 11310 159. . 0 . . : . 5
11315 160. . 0 . . " . ] i . : . i
11320 161, . . . . B ad s e s e el o h e ke R e s el e e ol sl ¥
l 11325 162. 0. : : X.
11330 163. 0. X.
11335 164. 0
11340 165. 0
l 11345 166. 0
11350 167. 0O
11355 168. O : i . " . ) . i . . : .
' 11400 169. O . . . . . . . ; Y . : i
11405 170. 0 . . . ) ) ! ) ) . . . .
10 ATL S0Ee 4 o s A i R i S R et
' 11415 172. 0 . .
11420 173. 0
11425 174. 0
' 11430 175. 0
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20035 2960
20040 2970
20045 2980 . : : . . s . . . ‘
20050 2990 . . . . . . 5 . . ‘

20055 3000

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM

OPERATION STATION FLOW PEAK AREA STAGE
6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
100 196. 12.50 31. 92 8. 23

*k% NORMAL END OF HEC-1 %%

TIME OF
MAX STAGE
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FIGURE 2.2-5

Isopluvial § XENeat & Hous Precipitation in Inches

Ramfall Data From NOAA Atias 2, Vol. Vil
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Part H

Osborn/Thomas Road Storm Drain
Outfall Economic Analysis




OSBORN/THOMAS ROAD
STORM DRAIN OUTFALL ECONOMIC ANALYSIS

Alternative 1
Involves no Osborn Road outfall system. Storm runoff between Thomas Road and Indian school

Road is pumped south to Thomas Road thereby necessitating an increase in size to the Thomas
Road storm drain outfall system. This alternative also requires a pump station.

As requested by the City of Scottsdale, PB contacted the Water/Wastewater Department to obtain
costs of pumping facilities and operation and maintenance costs over the 20 year design life of the

project.

Mr. Bob Berlese and Gary Covert responded (see attached correspondences). They were not able
to provide cost for pump stations and said that it would be difficult to even provide O & M costs.
Finally Mr. Covert said somewhere in the $20,000/year range is what he thought it would take to
maintain, repair and replace the pumps after a 20 year design period. Since these alternatives are
to compare cost to a gravity drain system, for which cost are relatively straight forward, PB will use
$15,000/year as conservative in the economic analysis utilizing a compounded annual rate (of
return) of 8.0% for the time value of money.

With regard to the cost of pump house facilities, PB called several sources to make inquiry. Those

sources are shown herein.

1. Thomas Road 72-Inch Storm Drain Outfall - 5,300 L.F. X $45/L.F. = $238,500
(Unit Cost represents increase from 66-inch to 72-inch required
for this scenario)
36-Inch Force Main from 64th Street - 1700 L.F. X $55/L.F. = $93,500
Pump Lift Station - Includes 2-430 H.P.

Submersible pumps, housing facility complete in place - 1 EA. = $500,000
Emergency Electrical Generator Backup - 1 EA. = $150,000
Electric Motor Controller - 1 EA. = 75,000

6. Operation, Maintenance And Replacement = $686,430
Compute the future value of an annuity
compounded annually @ 8.0% for 20 years Lump Sum

= $15,000 x 45.762 (See Attached Table) (Ignore Inflation)
TOTAL COST ALTERNATIVE NO. 1 = $1,743,430
Appendix H - Osborn/Thomas Road Storm Drain Outfall Economic Analysis Page 1
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Alternative 2
I Involves pumping storm drainage between Thomas Road and Indian School Roads into the Osborn
Road storm drain outfall system to be able to obtain more grade on the outfall conduit thereby
' reducing the pipe size in Osborn Road.
Osborn Road 48-Inch Storm Drain Outfall - 5150 L.F. x $100/L.F. = $515,000
l 36-Inch Force Main from 64th Street - 950 L.F. X $55/L.F. = ¢$52,250
3. Pump Lift Station - Includes 1-370 H.P.
' Submersible pump, housing facility complete in place - 1 EA. = $400,000
Emergency Electrical Generator Backup - 1 EA. = $150,000
' Electric Motor Controller - 1 EA. = 75,000
Operation, Maintenance And Replacement - Lump Sum = $457,620
F/A @ 8.0% interest, 20 years
l = $10,000 x 45.762 (Smaller Pump) (Ignore Inflation)
TOTAL COST ALTERNATIVE NO. 2 = $1,649,870
i
I Source of Pump Cost Information
1. Glen Harris at James, Cooke and Hobson in Phoenix
Phone: (602) 243-0585
l e For Alternative No. 1 - use 2-430 H.P. submersible pumps to
starbiat different tMEE.. ...cusiitsmmmsmnsassissetisssasniissnsasssrvessessosnannianciseasss $275,000
l o For Alternative No. 2 - use 1-370 H.P. submersible pump.................. $165,000
2. Don Felix at Felix Construction in Phoenix
' Phone: (602) 464-0011
o For Alternative No. 1 - Lump Sum cost of pump station
l including vault, manifold, hook-ups, rails, pumps, etc. ..........c.ccccoceenn $500,00
e For Alternative No. 2 - Lump Sum cost of pump station
including vault, manifold, hook-ups, rails, pumps, etc. ..........c.....c..... $400,000
l o .Cost of Electric Motor Control System...........ccccivneniersessnrseiasssaseessessans $75,000
l 3. Jack Frost at Cummins Southwest in Phoenix
Phone: (602) 250-8253
e Cost of Emergency Backup Generator
l in case there is a loss of locally supplied POWET ............ccceeveeiiiiieeins $150,000
i
' Appendix H - Osborn/Thomas Road Storm Drain Outfall Economic Analysis Page 2
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COMPOUND INTEREST TABLES 587
' TABLE D-13
l 8% Compound Interest Factors
Single Payment Uniform Series
Compound Present Sinking Capital Compound Present
' Amount Worth Fund Recovery Amount Worth :
Factor Factor Factor Factor Factor Factor f‘
n F/pP P/F A/F A/P % P/A n A
' 1 1.0800 0.9259 1.00000 1,08000 1.000 0.926 1
2 1.1664 0,8573 0.48077 0.56077 2.080 1.783 2 ’
3 1.2597 0.7938 0.30803 0.38803 3.246 2.577 3 }
4 1.3605 0.7350 0.22192 0.30192 4,506 3312 4 1§
l 5 1.4693 0.6806 0.17046 0.25046 5.867 3.993 s i
6 1.5869 0.6302 0.13632 0.216 32 7.336 4,623 6 {
7 1.7138 0.5835 0.112 07 0.192 07 8.923 5.206 7 i
8 1.8509 0.5403 0.09401 0.17401 10,637 5.747 8 £
9 1.9990 0.5002 0.08008 0.16008 12,488 6.247 9 :
10 2.1589 0.4632 0.06903 0.14903 14,487 6.710 10 A
11 2.3316 0.4289 0.060-08 0.140 08 16,645 7.139 11 "
. 12 2.5182 0.3971 0.05270 0.13270 18.977 7.536 12 4
13 2.7196 0.3677 0.04652 0.126 52 21.495 7.904 13 :
14 2.9372  0.3405 0.04130 0.12130 24,215 8.244 14 ;
15 3.1722  0.3152 0.03683 0.11683 27,152 8.559 15 ' § |
' 16 3.4259 0.2919 0.03298 0.11298 « 30,324 8.851 16 :
17 3.7000 0.2703 0.02963 0.109 63 33.750 9.122 17 :
18 3.9960 0.2502 0.02670 0.106 70 37.450 9.372 18 3
19 4.3157 0.2317 0.02413 0.10413 41,446 9.604 E
gﬁﬂz,ﬁff 20 4,.6610 0.2145 0.02185 0.10185 2‘ 45.762 9.818 20 ) |
CO/;;/ oL PED 21/ 5,0338 0.1987 0.01983 0.099 83 50.423 10.017 21
e, 22 5.4365 0.1839 0.01803 0.09803 55.457 10.201 22 :
)/ 23 5.8715 0.1703 0.01642 0.096 42 60.893 10.371 23 i
24 6.3412 0.1577 0.01498 0.094 98 66.765 10.529 24 ’
25 6.8485 0.1460 0.01368 0.093 68 73.106 10.675 25 ;I
26 7.3964 0.1352 0.01251 0.09251 79.954 10,810 26 H
27 7.9881 0.1252 0.01145 0.09145 87.351 10.935 27 ”
28 8.6271 0.1159 0.01049 0.090 49 95.339 11.051 28 il
29 9.3173 0.1073 0.00962 0.08962 103.966 11.158 29 4
30 10,0627 0.0994 0.00883 0,088 83 113,283 11,258 30 ‘
31 10.8677 0.0920 0.00811 0.08811 123,346 11,350 31 f
32 11.7371 0.0852 0.00745 0.08745 134,214 11.435 32 *
33 12,6760 0.0789 0.00685 0.086 85 145,951 11.514 33
34 13.6901 0.0730 0.00630 0,086 30 158.627 11,587 34
3s 14,7853 0.0676 0.00580 0.08580 172.317  11.655 3s

40 21.7245 0.0460 0.00386 0.083 86 259.057 11,925 40
45 31.9204 0.0313 0.00259 0.08259 386.506 12.108 45
50 46.9016 0,0213 0.00174 0,081 74 5§73.770 12,233 50
55 68.9139 0.0145 0.00118 0.08118 848.923 12.319 55
60 101.2571 0.0099 0.00080 0.08080 1253.213 12,377 60

P o

148.7798 0.0067 0.00054 0.08054 1847.248 12.416 65 _

218.6064 0,0046 0.00037 0.08037 2720.080 12,443 70 §
75 321.2045 0.0031 0.00025 0.08025 4002.557 12.461 75 i
80 471,9548 0,0021 0.00017 0,08017 5886.935 12.474 80 §
85 693.4565 0.0014 0.00012 0.08012 8655.706 12.482 85 §i
90 1018.9151 0.0010 0.00008 0.08008 12723.939 12,488 90 i
95 1497.1205 0.0007 0.00005 0.08005 18701.507 12.492 95
100 2199.7613 0.0005 0.00004 0.08004 27484.516 12.494 100
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PARSONS, BRINCKERHOFF, QUADE 8 DOUGLAS, INC.
TELEPHONE CONVERSATION MEMORANDUM

(Use Complete Number)

From @5 547f/‘572:740 Talked to f/?)e / 4/# // Y OF

.5'0,; FTS0ALE [(LoTEr /ém €L

Indicate Department, Field Office, etc. for “In House" colls. W 57/_. {470

Indicate agency or firm for other than “In House" calls.

Item Discussed Z”D% @ Wé%%m Z. ij 4)3
S22 S5 DA T /é’/} ﬁ? //a/ﬁfz(
& @D,(%lm/ﬁc,’/é _ss/%/} VA
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