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- SECTION 1: INTRODUCTION

1.1 Project Purpose/Project Tasks

The purpose of the Sunnyslope Candidate Assessment Report (CAR) is to develop
alternatives to solve the flooding problems in the Sunnyslope area and to determine the
necessity for conducting an Area Drainage Master Plan (ADMP) for the watershed. The
City of Phoenix has received a number of drainage/flooding complaints from
homeowners and business owners within the Sunnyslope area. In response to the City’s
concern for these property owners, the Flood Control District has undertaken the CAR to
investigate the flooding problems within the area and develop alternative solutions.

The project tasks include 1) coordination with the DISTRICT, and the City of Phoenix;
2) collection and analysis of existing data (i.e., flooding complaints, drainage studies,
flood studies, etc); 3) determination of approximate peak discharges utilizing existing
hydrologic studies; 4) identification of other flooding problems by performing field
investigations and inspecting contour maps; 5) producing an inventory of existing
flooding problems and existing drainage infrastructure; 6) developing conceptual ideas
for solving the existing flooding problems; 7) preparing concept level cost estimates for
the drainage improvement alternatives; 8) conducting a public meeting, if necessary; 9)
developing a scope of work for the subsequent ADMP, if necessary; and 10)
documentation of the CAR in a final report.

1.2  Background Information

The City of Phoenix requested the Flood Control District to prepare this Candidate
Assessment Report. The City has received 16 flooding complaints within the watershed,
which are documented herein. In addition to the flooding complaints, the City recognizes
that there are several other undesirable drainage elements within the watershed and that
the storm drain system is incomplete.

A number of locations within the Sunnyslope area are subject to flooding due to quick
mountain runoff and an inadequate drainage system. Development within the study area
is relatively old, most of it built prior to the City’s grading and drainage ordinance.
Consequently, there is very little onsite storm water retention and the storm drain system,
in several locations, is undersized, disjointed and appears to have been added onto
haphazardly. In fact, there are a number of locations where storm water is collected in
channels and conveyed under houses, via piped culverts only to discharge in the
resident’s backyard. Overland flow between homes and businesses is also prevalent
within the watershed, until the runoff reaches streets where newer, City owned storm
drains collect and convey the flow to the Arizona Canal Diversion Channel (ACDC) or
Cave Creek Wash.




1.3  Description of Study Area

The boundaries for the study area are the Arizona Canal Diversion Channel (ACDC) on
the south, 19™ Avenue on the west, the ridgeline of the North Mountain Preserve on the
north, and 10" Street Wash on the east. The study area is depicted on the following
location map (Figure 1.3).
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SECTION 2: EXISTING CONDITIONS

2.1  Citizen Flooding Complaints (See Exhibit 1)

The City of Phoenix has received a number of flooding complaints from residents within
the study area. The complaints were ranked by severity by the City’s Project Status
Report (March, 2004). The City provided documentation for each complaint. The City’s
documentation in association with field visits was used to determine the extent of the
flooding problem. Photographs and summaries for each complaint are located in
Appendix A. Possible solutions, as noted during the field visits, are included with each
photograph. Exhibit 1 gives a description and shows the location of each flooding
complaint.

2.2 Other Flooding Problems (See Exhibit 1)

In addition to the flooding complaints, a number of other flooding problems were
identified through field visits, inspection of the District’s contour mapping, discussions
with the City’s street maintenance staff, and analysis of the existing hydrologic model.
The following is a list of these other flooding problems.

a. Runoff ponds along the inside edge of the curve in 7" Avenue at the southwest
corner of Mountain View Park (7th Avenue about %2 mile south of Peoria Ave),
causing long standing nuisance and maintenance problems. The watershed for
this runoff reaches up into the North Mountain Preserve and includes the
discharge from the upstream flood control dam.

b. The discharge from the northwest flood control dam at Peoria and 7" Avenues is
conveyed through private property in a series of culverts and short channel
segments that decrease in size in the downstream direction. Eventually the
channel drains into 11™ Avenue and is collected in the existing 11" Avenue storm
drain. This channel also creates undesirable dip sections in the street crossings at
North Lane and at Cochise Drive.

c. Overflow from the detention basin at the middle school at 9" Avenue and Cheryl
discharges across private property, through a 60-inch culvert, then into a channel
that eventually discharges downstream into Cinnabar Avenue.

d. The 7™ Avenue storm drain, upstream of Cheryl Avenue, discharges across
private property through a series of culverts and short channel sections, eventually
spilling out into 9" Avenue.

e. The discharge from the southeast flood control dam (combined with substantial
downstream local runoff) discharges through Mountain View Park, across private




property and down 9™ Avenue to the ACDC, creating a significant flooding
potential.

f. The channel upstream of Mountain View Road, just east of 5 Street, discharges
across Mountain View in a southerly direction between existing homes where no
drainage easements exists.

g. The channel upstream of Brown Street, at 11® Street, discharges into 11" Street
and follows an overland flow path, draining through streets, private property and
parking lots until it is eventually collected in the Hatcher Road storm drain at 7™
Street.

h. The channel at Mountain View Road, just west of the intersection with Cave
Creek Road, discharges to a woefully inadequate, 18-inch storm drain. The
upstream watershed is significant, being about 160 acres. At Mountain View, the
channel simply ends at a small storm drain inlet that drains to 10" Street Wash.
The remainder of the discharge spills over the sidewalk, into Mountain View
Road, and flows overland down Cave Creek Road.

2.3  Existing Hydrology (See Exhibit 1)

No new hydrologic modeling was done with this study. Estimates of peak discharge
were developed using the ACDC ADMS hydrology report prepared by Kaminski-
Hubbard Engineering, Inc. entitled, Arizona Canal Diversion Channel Area Drainage
Master Study - 10th Street Wash to Cave Creek Watershed (Reference 1).

The sub-watersheds in the Kaminski-Hubbard study are relatively large, lacking adequate
concentration points to determine peak discharges for many of the critical points of
interest within the watershed. Therefore, unit discharge rates were developed from the
Kaminski-Hubbard results to estimate peak discharges at points of interest with smaller
sub-basins within the watershed.

Using the Kaminski-Hubbard study, unit discharges (cfs/acre) for the 2-year, 10-year, and
100-year floods were developed for each sub-watershed. Then, using aerial mapping and
2-foot contours, drainage areas were drawn for each point of interest and the unit
discharges were applied to estimate the peak discharge for any given point.

Due to this simplistic hydrologic approach, the final design of each of the recommended
projects included in this CAR will require a new, detailed hydrologic model in order to
accurately design the required capacity of the inlet and conveyance structures.

Another report, developed by Entellus (Reference 4), entitled Drainage Design
Memorandum — Peoria Avenue, 15" Avenue to 19" Avenue, was employed to estimate
flows for the recommended Peoria Avenue/17™ Avenue storm drain. The Entellus report
used the rational equation and was developed for the design of the existing storm drain in




Peoria Avenue between 15" and 19™ Avenue. The existing storm drain was designed for
the 2-year storm, whereas the new, recommended storm drain is to be designed for the
10-year event. To determine the difference between the two, the 10-year intensity was
multiplied by the runoff coefficient and contributing area in the Entellus report. The
difference between the 10-year and 2-year events is the required discharge to be collected
in the 17" Avenue storm drain.

2.4  Existing Drainage Infrastructure (See Exhibit 1)

The City of Phoenix storm drain maps were used to determine size and location of the
existing storm drain system. In addition, as-built plans were obtained for those storm
drain facilities constructed since the last update to the storm drain maEs. These recent
storm drain additions include the Peoria Avenue storm drain from 15 Avenue to 9™
Avenue and the 7" Avenue storm drain from Cheryl Drive to Peoria Avenue.
Conversations with City staff revealed that there is only one additional new drainage
project planned for the study area; the proposed 7™ Avenue and Hatcher Road storm
drain, which is currently under design by EEC. Exhibit 1 shows the location, size and
approximate capacity of the existing and planned drainage infrastructure.

There are two City of Phoenix dams/detention basins within the project boundaries. The
first is the Shaw Buttes Dam located adjacent to the intersection of 7™ Avenue and Peoria
Avenue. The second is located in the foothills upstream of Mountain View Park. Both
basins meter out floodwater through 27-inch discharge pipes. The metered discharge

from each dam was treated as base flow and added directly to the downstream
concentration points.

2.5  Data Gathered
The following is a list of data collected for this project.

1. City of Phoenix Flooding Complaints from their prioritization program. Sixteen
flooding complaints are on record within the study boundaries.

2. City of Phoenix Storm Drain Maps.

3. City of Phoenix Right-of-Way Maps.

4. The Arizona Canal Diversion Channel, Area Drainage Master Study — 1 0" Street
Wash to Cave Creek Watershed, Volume 1.6 from the Flood Control District of
Maricopa County.




. Drainage Improvements for 7™ Avenue and Peoria were found in Final Drainage

Report - Bridge and Paving Project for 7" Avenue — Cheryl Drive to Peoria
Avenue and Peoria Avenue, 7" Avenue to 15" Avenue prepared by Sverdrup Civil,
Inc.

Drainage improvements for Peoria Avenue were found in Drainage Design
Memorandum — Peoria Avenue, 15" Avenue to 19" Avenue prepared by Entellus.

. Peoria Avenue drainage improvements were also found in Drainage Design

Report— 1 9" Avenue, Peoria Avenue to Cactus Road and Peoria Avenue, Cave
Creek Wash to 18" Avenue prepared by Dibble and Associates.

. Drainage improvements for 7" Avenue and Hatcher Road were found in

Drainage Report - Storm Drain Improvements — 7" Avenue and Hatcher Road
prepared by EEC.




SECTION 3: RECOMMENDED PROJECTS

A review of the drainage problems prevalent within the study area indicates that the
flooding problems are less regional and more local in nature. The drainage complaints
were separated into groups based upon similar location and flooding source. During the
development of alternatives it was determined that all of the City’s flooding complaints
could be solved by the implementation of six main projects. These projects are identified
as follows. Exhibit 2 shows an overview of the watershed, the existing storm drain
system and the proposed projects.

17™ Avenue Storm Drain

9" Avenue Storm Drain

2™ Drive Storm Drain

5" Street Storm Drain

Mountain View Storm Drain

Combined small drainage improvements

e e o

The first five projects listed above would solve the majority of the drainage problems.
The remaining flooding complaints tend to be in isolated locations. Resolution for these
isolated drainage problems are grouped together into a combined project (project f) of
local drainage improvements that include short storm drain laterals, installation of valley
gutters, and construction of floodwalls.

With the exception of the ACDC, which is designed to convey the100-year flood, the
remainder of the existing drainage infrastructure found in the Sunnyslope area will only
convey the 2-year flood or less. The 2-year frequency is the standard design flood for the
City’s storm drain system while the Flood Control District is interested in protecting
against a 10-year or greater frequency event. It was this criteria which became the basis
for design such that any new projects should be designed for the 2-year storm (at a
minimum), but preferably for the 10-year event. Solutions for the 100-year event would
require much larger storm drains and detention basins as well as extensive new
easements/right-of-way since the area is so heavily developed. Therefore it was
determined that improvements necessary to convey the 100-year flood would be cost
prohibitive and as such they were omitted from this report.

3.1 17" Avenue Storm Drain (See Exhibit 3)

3.1.1 Project Description

This project includes a new storm drain that would collect and convey the 10-year flood
from Peoria Avenue downstream to the ACDC. It would begin at the ACDC and extend
north in 17" Avenue to Peoria Avenue and then “tee” both east and west in the southern
frontage road adjacent to Peoria Avenue. The east branch extends to about 400 feet west
of 15™ Avenue and the west branch extends to about 200 feet west of 18" Avenue. The
frontage road portion of the new storm drain would parallel the existing Peoria Avenue,




2-year storm drain; collecting the overflow from the 10-year flood. See Exhibit 3 for a
graphical representation of the new 17™ Avenue storm drain.

This project also includes the construction of a new lateral in 15™ Avenue from the
existing 60-inch stub in Peoria Avenue north to Shangri-La Road to collect the 2-year
runoff coming off the west side of the North Mountain Preserve.

3.1.2 Hydrology/Level of Protection

The 17" Avenue storm drain project will provide a 2-year level of protection upstream of
Peoria Avenue and a 10-year level of protection downstream of Peoria. There are
multiple complaints south of Peoria Avenue between 111 and 19" Avenue. Storm water
comes off the mountains to the north and flows south/southwest through a series of
natural channels, down streets and in some cases sheet flows though private property.
The entirety of the watershed is within a FEMA Zone X (shaded). The Peoria Avenue
section of the new storm drain would be designed to convey the difference between the 2-
year and the 10-year storm; the existing Peoria Avenue storm drain already collects the 2-
year flood. The mainline in 17™ Avenue would be designed to convey the 10-year storm.
The lateral in 15™ Avenue, upstream of Peoria, should be designed for the 2-year storm
since it outfalls into the existing 2-year storm drain in Peoria Avenue.

3.1.3  Area Protected

The area protected by this project is west of 15™ Avenue to approximately 19™ Avenue
and south of Peoria to the ACDC. The number of structures in the protected area is
approximately 420.

3.1.4 Maintenance Responsibility
The City would be responsible for maintenance for the new storm drain.

3.1.5 Estimated Construction Costs
The estimated construction cost of the 17" Avenue storm drain project, which includes
the new storm drain lateral in 15™ Avenue, is $2,760,000.

32 9™ Avenue Storm Drain (See Exhibit 4)

3.2.1 Project Description
The 9™ Avenue storm drain would collect and convey the 10-year flood from Peoria
Avenue downstream to the ACDC. The watershed includes a significant amount of

mountain runoff as well as the outflows from two upstream flood control dams. (see
Exhibit 3).




The new storm drain would include four laterals. The first is a short run in North Lane,
west of 9" Avenue, which will collect the flow that currently flows through private
property in an undersized culvert. The North Lane lateral will allow the downstream
privately owned culvert to be abandoned. The second is in Cheryl Drlve from 9" Avenue
to 7™ Avenue; collecting flow from the existing channel outfall at 7h Avenue and Cheryl.
The Cheryl lateral would also collect flow from the intersection at 8" Avenue; allowing
the downstream prlvate culvert to be abandoned. The third lateral is in Cinnabar Avenue
from 9™ Avenue to 7" Avenue. This lateral will collect a significant concentration of
runoff at the southwest corner of Mountain View Park, which includes the discharge from
the upstream flood control dam. Th1s lateral will also collect the discharge from the
middle school detention basin at 9™ Avenue; allowmg the downstream, privately owned
60-inch culvert to be abandoned. The fourth lateral, in Cochise Street, will actually
connect to the existing 11™ Avenue storm drain. It will drain the low spot in Cochise
Street and allow the downstream, privately owned culvert to be abandoned.

All four of these laterals will include a significant amount of re-paving to remove the
ex1st1ng dip sections and abandon the downstream, privately owned culverts. In the case
of 7" Avenue, adjacent to the park, the roadway will be raised to create a sump in the
park to concentrate storm water and prevent 7" Avenue from being overtopped during
times of flooding.

3.2.2 Hydrology/Level of Protection

The 9™ Avenue storm drain will provide a 10-year level of flood protection. The
contributing watershed for the storm drain includes mountain runoff between the
southwest corner of Mountain View Park and Peoria Avenue along the east side of 7h
Avenue. Currently, runoff from much of the upper watershed is captured in one of two
upstream flood control dams, however, the outflow from these dams is uncontained;
ﬂowmg through a series of channels, privately owned culverts, and through the streets.
The 9" Avenue storm drain will collect and convey the dam outflows to the ACDC which
will allow the privately owned culverts to be abandoned.

The entirety of the watershed is within a FEMA Zone X (shaded). The storm drain for
this proposed project should be designed to convey runoff from the 10-year storm. Peak
discharges at concentration points of interest are displayed on Exhibit 3.

3.2.3 Area Protected

The area protected by this project is inclusive of all properties between 7™ Avenue and
11" Avenue from Peoria Avenue down to Mountain View Road (see Exhibit 4). This
project will also protect properties between 9™ Avenue and 11" Avenue, from Mountain
View Road down to the ACDC. The number of structures in the protected area is
approximately 480.

An added benefit of the 9™ Avenue storm drain is that it increases the level of protection
Avenue by reducing its contributing drainage

provided by the existing storm drain in 11™




area. The result is that the 11" Avenue storm drain will provide approximately a 10-year
level of protection after the 9™ Avenue storm drain is installed.

3.2.4 Maintenance Responsibility
The City would be responsible for maintenance for the new storm drain.

3.2.5 Estimated Construction Costs

The estimated cost of the 9™ Avenue storm drain, including the laterals and street re-
paving, is $1,530,000.

3.2.6 Alternatives

Consideration was given to constructing a new detention basin at the southwest corner of
Mountain View Park. The estimated volume of local runoff (not including the dam
outflow) is 4.1 acre-feet for the 2-year storm and 14 acre-feet for the 10-year storm.
Based upon the size of the existing landscaped, passive recreation area in the southwest
corner of the Park, adjacent to 7™ Avenue, a detention basin could be constructed by
partially lowering the park 2-4 feet and raising 7% Avenue about four feet to provide the
4.1 acre-feet necessary to detain runoff from the 2-year storm. The outfall pipe would be
located in the detention basin and connect to the proposed 9" Avenue Storm Drain. This
outfall pipe would be sized to convey the base flow from the upstream dam, thereby
detaining local inflow while allowing the dam outflow to pass through the basin to the gt
Avenue storm drain.

In a meeting with the City’s Parks Department, their staff expressed several concerns
with the idea of a detention basin within the Park. Their primary concern was that the
proposed basin would limit land use within that portion of the park. In addition to
limiting the use of the land, they were also concerned with the removal of the existing
mature trees and the safety issue related to creating a relative deep pond during times of
flooding. While the City Parks staff made it clear that they consider it undesirable to add
a floodwater basin to the existing Park, they did not say no to the idea and remain open to
drainage improvements for the area. Therefore, the advantages of a detention should be
considered in the final design of the 9™ Avenue storm drain. Ifit is economically
advantageous to construct a basin, and downsize the storm drain system, the Parks
Department should be approached with a proposed design. Benefits to the park include
the improvement to 7" Avenue, providing better access to the park during flood events
and the elimination of maintenance issues with the ponded water that frequently occurs at
the southwest corner of the Park.

3.3 2" Drive Storm Drain (See Exhibit 5)

3.3.1 Project Description

The 2™ Drive storm drain would collect and convey the 10-year flood from the channel
outlet at 1** Avenue and Vogel downstream to the ACDC. An existing open channel
discharges into Vogel Avenue at 1 Avenue. The 2" Drive storm drain storm drain
would collect the discharge from this channel and convey it to the ACDC. The watershed
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includes a significant amount of mountain runoff and has contributed to some of the
worst flooding problems that exist within the Sunnyslope area (see Exhibit 4).

The primary problem in this part of Sunnyslope is flooding along Hatcher Road. Hatcher
Road, between 3" Drive and 7" Avenue, has experienced extensive flooding, even during
small storms. Several businesses located on the south side of Hatcher Road have finished
floor elevations lower than the street elevation and the street has limited conveyance
capacity. Mountain runoff concentrates in a channel at the corner of Central Avenue and
Mountain View Road which continues southwesterly until it outlets into Vogel Avenue at
1** Avenue. Flow from this channel outlet continues in a southwesterly direction through
a series of channels and streets until it reaches Hatcher Road.

In order to alleviate the flooding along Hatcher Road, the City of Phoenix already has a
new storm drain under design. The new Hatcher Road storm drain will begin in 7t
Avenue at the existing 54-inch pipe stub-out into the ACDC. It will extend north in 70
Avenue to Hatcher Road, east in Hatcher Road to 3™ Avenue and north in 3" Avenue to
the outlet of an existing open channel. The new Hatcher Road storm drain, however,
will only convey the 2-year flood.

The proposed 2™ drive storm drain will compliment the new Hatcher Road storm drain
that is currently under design by diverting a large portion of the upstream contributing
drainage area. The result will be a significant increase in the level of protection provided
by the Hatcher Road storm drain; providing approximately a 10-year level of protection
for the businesses along Hatcher Road. The inlet capacity along Hatcher Road, however,
will have to be re-evaluated to make sure that the inlets as designed can collect the 10-
year flows. If not, then new inlets will have to be added to the Hatcher Road storm drain
as part of the 2" Drive storm drain project.

3.3.2 Hydrology/Level of Protection

The 2™ Drive storm drain will provide a 10-year level of flood protection. Moreover,
since it will cutoff much of the contributing area to the new Hatcher Road storm drain, it
will result in an increase in the level of protection provided by the Hatcher Road storm
drain from its current 2-year design flood up to the 10-year level of protection, or better.

The entirety of the watershed is within a FEMA Zone X (shaded).

3.3.3 Area Protected

The area protected by the 2™ Drive storm drain (see Exhibit 5) includes approximately
216 properties. This protected area includes the area downstream of the new Hatcher
Road storm drain. As explained above, the proposed storm drain would improve the
performance of the storm drain under design in Hatcher Road by removing a substantial
portion of the contributing drainage area and thereby increasing the conveyance of that
system to that of a 10-year level, or better.
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3.3.4 Maintenance Responsibility
The City would be responsible for maintenance of the new storm drain.

3.3.5 Estimated Construction Costs
The estimated construction cost of the proposed project is $867,000.

3.4 5™ Street Storm Drain (See Exhibit 6)

3.4.1 Project Description

The 5™ Street storm drain will collect and convey the 2-year flood from Mountain View
Road downstream to the existing 54-inch storm drain in Hatcher Road. This new lateral
will collect the outlet flow from the existing apartment complex that discharges into
Mountain View Road just east of 5™ Street (see Exhibit 6).

The City street maintenance staff have received complaints from homeowners located on
the south side of Mountain View Road between 3™ Street and 7™ Street. The apartment
complex on the north side of Mountain View captures upstream mountain runoff and
discharges it into Mountain View Road. The flow crosses Mountain View Road in a dip
section and continues in a southerly direction, flowing in between homes. The
homeowners would like to have the flow collected in Mountain View Road before it
flows through their properties.

3.4.2 Hydrology/Level of Protection
The 5™ Street storm drain would be designed for the 2-year design flood to be consistent
with the design of its outfall; that is the downstream 2-year storm drain in Hatcher Road.

3.4.3 Area Protected

The area protected would include the area between Mountain View Road and Hatcher
Road which includes about 33 properties (see Exhibit 6).

3.4.4 Maintenance Responsibility
The City would be responsible for providing maintenance of this proposed storm drain.

3.4.5 Estimated Construction Cost
The estimated construction cost of the proposed storm drain is $163,000.

3.5 Mountain View Storm Drain (See Exhibit 7)

3.5.1 Project Description

The Mountain View storm drain will collect and convey the 10-year flood and convey it
to the outlet of an existing drainage channel at the intersection of 11" Street and Brown,
downstream to 10™ Street Wash. The storm drain will also intercept the discharge from a
second open channel at Mountain View Road, just west of Cave Creek Road.
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It was discovered through field visits and inspection of the existing contour mapping that
there are two significant open channels upstream of Mountain View Road that simply
terminate by spilling out into the roadway and flowing overland down streets and through
parking lots until they are collected in downstream storm drains. In the case of the open
channel just west of Cave Creek Road, it is collected in a storm drain that discharges to
10" Street Wash. However, the storm drain is only 18-inches in diameter, which is
woefully inadequate for the size of the contributing watershed. The other open channel
discharges into 11" Street at Brown, flows down 11" Street, until it reaches Mountain
View Road where it is collected and conveyed in a channel around an electrical power
sub-station before being released into the Fry’s grocery store parking lot (see Exhibit 7).

3.5.2 Hydrology/Level of Protection
The proposed storm drain will provide a 10-year level of protection.

3.5.3 Area Protected

The area protected would include roughly 113 properties, including the Fry’s grocery
store.

3.5.4 Maintenance Responsibility
The City would be responsible for maintaining the storm drain and inlets proposed with
this project.

3.5.5 Estimated Construction Cost
The estimated construction cost of this storm drain project is $§ 508,000.

3.5.6 Diversion to 10" Street Wash

This project would represent a significant diversion into 10™ Street Wash. The
contributing drainage area is approximately 245 acres. Currently the vast majority of
flow from this 245-acre area is conveyed overland through the study area and eventually
discharges to the ACDC. Prior to moving forward with this project, a hydrologic analysis
will have to be done to determine if it is possible to divert this additional watershed area
without negatively impacting 10" Street Wash.

3.5.7 Alternative

A detention basin alternative was also considered for this flooding problem, but it was
found to be significantly more expensive, costing about $3.7 million versus $543,000 for
the storm drain alternative. The location that was considered is along the east side of 1 1"
Street, between Cinnabar Avenue and the alley south of Cheryl Drive. The estimated
cost is based on providing about 20 acre-feet of storage on 5 acres, enough to store the
runoff from the 10-year, 24-hour storm. This would require buying 21 properties at a
cost of about $2 million. It would also require relocation costs of about $250,000,
$350,000 for demolition and earthwork, $500,000 for landscaping, $100,000 for the
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outlet pipe to 10™ Street Wash, and another $500,000 for contingencies for a total of $3.7
million.

3.6 Combined Small Drainage Improvement Projects

This combined project consists of twelve small individual drainage improvements. Each
designed for the 2-year storm.

3.6.1 Project Description

Ironwood Drive Lateral

There is a complaint at 1929 W. Ironwood Drive describing parking lot flooding. The
parking lot sits lower than street elevation so once the roll curb is overtopped, the parking
lot floods. There is an existing 42-inch storm in 19™ Avenue. This project is the
addition of a new lateral in Ironwood Drive that would connect to the 19" Avenue storm

drain with new inlets to help convey floodwaters down Ironwood and away from the
parking lot.

Shangri La Lateral

The complaint is from 11033 N. 18™ Drive stating that the drainage easement has been
altered and there is no drainage system currently in place. This is a common problem in
cul-du-sacs when there isn’t a dedicated outfall. Storm water flows to the southwest
between two homes. A review of the right-of-way maps shows that there isn’t an
available drainage easement to work within. The proposed solution is to run a new lateral
from the existing storm drain located in 19" Avenue east on Shangri-La Road to 18™
Drive then connect to a new inlet at the low point of the cul-du-sac.

Mountain View Lateral

This complaint is from an apartment complex on the south side of Mountain View Road
at approximately 18" Avenue. Storm water runoff comes south on 18™ Ave and has to
turn and go west on Mountain View but Mountain View doesn’t have sufficient capacity
to convey the flow. Resulting in overtopping of the curb on the south side of Mountain
View. The apartment complex has built a berm along its north side to prevent flooding.
It appears, however, that runoff is able to flow around the berm and flood the property. If
constructed, the proposed 17" Avenue storm drain would reduce the flooding potential,
but the lateral would still be necessary to collect all of the local runoff accumulating in
18™ Avenue. The new lateral would help alleviate this flooding problem, which would
be constructed in Mountain View and connect to the existing 42” storm drain running
south in 19" Avenue. '

Carol Drive Lateral

Two homeowners along Carol Drive have complained about flow overtopping the roll
curb and flooding the houses between 17" and 19™ Avenues. These residences have
finished floor elevations only slightly above street elevation, so once the roll curb is
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overtopped, flooding is an issue. There is an existing 24-inch lateral in the west end of
Carol Drive. Extending this lateral further to the east and adding new inlets along Carol
is the proposed solution to the problem. It does not appear that the Carol Drive lateral
would be necessary if the 17™ Avenue storm is constructed, therefore it should be thought
of as an interim solution, prior to the construction of the 17" Avenue storm drain.

Cinnabar and 11™ Avenue Lateral

There is a flooding problem along Cinnabar between 10™ Avenue and 11™ Avenue.
During a storm on April 2, 2004, extensive flooding along Cinnabar was observed. This
situation would be significantly improved by the construction of the 9™ Avenue storm
drain that would intercept and route mountain runoff before it entered the residential
neighborhoods. As an interim solution, prior to the construction of the 9™ Avenue storm
drain, a new lateral could be constructed in Cinnabar that connects to the existing 36-inch
storm drain is located in 11™ Avenue. This would help alleviate the flooding problem on
Cinnabar.

8" Street Lateral

The homeowner at 8514 N. 8" Street has complained of flooding. Runoff currently flows
west down Seldon Lane and overtops the roll curb in front of the home. There is also
runoff being conveyed south in 8" Street. The proposed solution is to construct a new
lateral from the existing storm drain in 7" Street east along Butler Drive then north along
8™ Street to Seldon Lane where new inlets would be located.

6" Street Valley Gutter

The homeowner at 8305 N. 6 Street has complained of yard flooding. There is an
existing grated inlet at the intersection of Las Palmaritas Drive and the alley behind the
home. The inlet is frequently clogged with debris causing a pond that spreads into the
homeowners yard. Las Palmaritas Drive is currently crowned which does not allow the
water to flow over the road and into the ACDC. The proposed solution is to construct a

new valley gutter across Las Palaritas Drive to the existing surface flow, spillway into the
ACDC.

Vertical Curb at 11" Avenue and Vogel Avenue

The homeowner at 9442 N. 11™ Avenue has comglained about yard flooding. The
property is located on the southwest corner of 11" and Vogel Avenues and receives
runoff from the north and the east. There is roll curb on both street fronts and the lot lies
slightly lower than the curb although the house itself appears to be slightly higher than
the curb. The 9" Avenue storm drain should solve this flooding issue. An interim
solution, prior to construction of the 9™ Avenue storm drain, is to replace the roll curb
with vertical curb on both street fronts to increase the flow capacity within the street.

Floodwall at 15" Avenue and Beryl Avenue

The resident at 10210 N. 15" Avenue has complained that storm water overtops the curb
and floods the property. This property is located between Cheryl and Beryl Avenues on
15™ Avenue. There is an existing vertical curb and gutter fronting the property but once
runoff overtops the curb the yard will flood. This flooding problem can be solved by
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elevating the driveway and constructing a new floodwall at the property line to prevent
storm water runoff from entering.

Vertical Curb at 15™ Avenue and Desert Cove

The residence at 1519 W. Desert Cove Avenue sits directly in line of the outfall of a
small local wash. Desert Cove Avenue has a relatively flat grade so the runoff crosses
the street and overtops the gutter flooding the yard and house. The proposed lateral in
15™ Avenue will eventually solve this problem. In the interim, the existing roll curb can
be replaced with vertical curb improving the capacity of the roadway.

Floodwall at 15™ and Peoria Avenue

The property at 10648 N. 15™ Avenue experiences flooding due to runoff that enters the
property from the driveway and by overtopping the vertical curb. This problem will
ultimately be solved by the construction of the 15™ Avenue lateral storm drain. In the
interim, the problem can be solved by raising the driveway and constructing a floodwall
along the frontage of the property.

Repave 3" Drive and Mountain View Road

The hillside residence at 9638 N. 3™ Drive experiences flooding due to mountain runoff
that passes through the subdivision to the north and spills out into 3™ Drive. Runoff
enters the property via the driveway and by overtopping the vertical curb. The yard and
house sit significantly below the curb elevation. A paving solution can be used to solve
this problem. By removing the crown in 3™ Drive, along the frontage of the property, the
conveyance capacity of the street will be increased reducing the flood hazard to the
property.

3.6.2 Level of Protection

The proposed improvements for all of the local drainage problems are for the 2-year
storm.

3.6.3 Area Protected
All of the projects listed within Section 3.5 are typically protecting a single property or
the originating and one or two adjacent properties.

3.6.4 Maintenance Responsibility
The City would be responsible for maintaining the inlets, laterals and valley gutters
proposed with this project.

3.6.5 Estimated Construction Costs
The cost of the proposed projects is estimated at $ 425,000.
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3.6.6 Alternatives

Carol Drive Lateral

An alternative to the new storm drain lateral would be to replace the roll curb with
vertical curb, which may be enough for a 2-year solution. This is an area that will benefit
from proposed upstream improvements to the 17" Avenue storm drain. Any other
improvements should be considered as an interim solution since the preferred alternative
is the storm drain lateral.

8" Street Lateral

An alternative solution to the new storm drain lateral is to increase the street flow
capacity by replacing the roll curb with vertical curb. The storm drain lateral is the
preferred alternative.
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SECTION 4: SUMMARY
4.1  Summary of Proposed Drainage Solutions

The flooding problems identified with this study are generally in areas where storm
drains have not been installed or where the existing storm drain system is either
incomplete or discontinuous. Without adequate storm drains, many of the homes and
businesses are subject to flooding, particularly the older development in the area, much of
which was constructed prior to the City’s grading and drainage ordinance. These
structures are built too low relative to the street elevation. The flooding problems are
exasperated by the fact that much of the runoff originates in the mountains, resulting in
relatively high peak discharges. The mountain runoff, coupled with the prevalence of
low floor elevations, makes much of the Sunnyslope area subject to flooding. However,
where the City has installed storm drains, there are relatively few drainage complaints.

The proposed solution to flooding in the Sunnyslope area is to construct new storm drains
where none currently exist and to complete storm systems that currently end at
inadequate outfalls. The following is a brief summary of each proposed projects.

o 17" Avenue Storm Drain — The 17" Avenue storm drain will collect significant
amount of runoff from the North Mountain Preserve that accumulates along
Peoria Avenue between 19" Avenue and 15" Avenue. There is an existing 2-year

. storm drain in Peoria that conveys the runoff to Cave Creek Wash, but runoff in

excess of the 2-year flood will flow overland through the neighborhoods to the
south. The 17" Avenue storm drain will collect the 10-year overflow, plus local
runoff south of Peoria Avenue, and discharge it to the ACDC.

o 9" Avenue Storm Drain — The 9™ Avenue, 10-year storm drain will collect
substantial mountain runoff, provide an outflow from the two upstream flood
control dams, allow the abandonment of a number of inadequate, privately owned
drainage culverts, provide an outfall for the 7™ Avenue storm drain, and will
alleviate a number of the local drainage problems identified with this study.

e 2 Drive Storm Drain — The 2™ Drive storm drain will collect the 10-year
discharge from the outlet of an existing, mountain runoff open channel and
convey it to the ACDC. The discharge from this channel has historically caused
considerable flooding downstream along Hatcher Road. The City is currently
designing a 2-year storm drain along Hatcher Road. The addition of the 2™
Drive storm drain will cutoff much of the upstream watershed, enabling the
Hatcher Road storm drain to provide a higher level of protection, exceeding the
10-year design flood.

o 5" Street Storm Drain — The 5™ Street storm drain will collect storm water that
currently flows across Mountain View Road and floods southerly through private
properties. It will connect to the existing 2-year storm drain in Hatcher Road and,

consequently, will be designed for the 2-year flood to match the design criteria of
its outfall.




o  Mountain View Storm Drain — The Mountain View storm drain will collect the
outflow from two separate open channels and convey them to 10" Street Wash.
These channels convey a significant amount of mountain runoff and, under
current conditions, they discharge into local streets resulting in considerable
overland, uncontained flood waters. No specific drainage complaints were
discovered relative to these discontinuous channels, but they clearly present a
significant flooding risk.

o Combined Small Projects — This project is a combination of a number of small
drainage projects that will solve many of the more isolated, local drainage
problems within the Sunnyslope area. They include new storm drain laterals, new
valley gutters, new curb and gutter, and re-paving to increase street flow capacity.

4.2  Need for Further Study

One of the purposes of this study was to assess the need for an area drainage master plan
of the Sunnyslope area. It is the opinion of EEC that an ADMP is not necessary. The
flooding problems in Sunnyslope tend to be associated with smaller, localized watersheds
and can be solved with stand-alone drainage projects. However, the five major
recommended storm drain projects identified in this report will require more study. The
concepts presented herein are based on very approximate estimates of runoff. A detailed
hydrologic analysis of the contributing watershed for each individual project will be
required for the final design of each.

In the case of the Mountain View Storm Drain, a new hydrologic analysis is required, not
only to properly size the storm drain, but to also make sure that 10" Street Wash can
accommodate the outflow. Installation of the Mountain View storm drain would divert
runoff from about 245 acres into 10™ Street Wash. The impact this would have on the
wash was not considered in this study. Therefore, a hydrologic investigation to quantify
the effect on 10™ Street Wash should be done prior to final design to make sure that the
wash can accommodate the increase in flow.
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4.3  Summary of Project Costs

The following table contains the estimated cost of each of the recommended projects.
Individual cost estimate sheets can be found in Appendix D.

Table 4.3 Recommended Projects Cost Summary Table

Level of Project
Project Description Protection Cost
Peoria Ave./17th Ave. Storm Drain 10-year $2,760,000
9th Avenue Storm Drain 10-year $1,530,000
2nd Drive Storm Drain 10-year $867,000
5th Street Storm Drain 2-year $163,000
Mountain View Road Storm Drain 10-year $508,000
Combined Small Drainage Projects 2-year $425,000
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Appendix A
PHOTOGRPAHS AT LOCATIONS OF FLOODING COMPLAINTS
AND AT OBSERVED FLOODING PROBLEMS




Appendix A.1
PHOTOS OF CITY OF PHOENIX FLOODING COMPLAINTS




Contract FCD 2003C052 Sunnyslope CAR
EEC Job No. 303013.01

ADDRESS:
COMPLAINT:

COMMENTS:

10210 N. 15TH AVENUE

Water overtops curb and floods house.

This segment of 15th Avenue is built on a relatively

flat slope which limits conveyance in the street. Elevating
the driveway and installing a relatively short length of
floodwall on the property line would force flow down

Beryl Avenue and prevent the curb from being overtopped.

Appendix 1
1




Contract FCD 2003C052 Sunnysiope CAR
EEC Job No. 303013.01

Appendix 1
2(1)

ADDRESS:

1725 W CAROL DRIVE

COMPLAINT: Water overtops roll curb and floods yard

COMMENTS:

Carol Drive is a flat road with rollcurb on both sides

of the road. At the west end of the street, adjacent to 19th Ave.,
there is an existing storm drain lateral which connects

to the 19th Avenue Storm Drain. Extending this 24" |ateral
further to the west would solve this problem. A temporary
solution would be the addition of vertical curb providing greater
capacity in the street before runoff overtopped into the yard.
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Contract FCD 2003C052 Sunnyslope CAR
2(2)

EEC Job No. 303013.01

ADDRESS: 1802 W CAROL DRIVE

COMPLAINT: Water overtops roll curb and floods yard

COMMENTS: Carol Drive is a flat road with rollcurb on both sides
of the road. At the west end of the street, adjacent to 19th Ave.,
there is an existing storm drain lateral which connects
to the 19th Avenue Storm Drain. Extending this 24" lateral
further to the west would solve this problem. A temporary
solution would be the addition of vertical curb providing greater
capacity in the street before runoff overtopped into the yard.




Contract FCD 2003C052 Sunnyslope CAR

Appendix 1
3

EEC Job No. 303013.01

ADDRESS:
COMPLAINT:

COMMENTS:

10648 N. 15TH AVENUE

Runoff overtops driveway and floods lot. House below gutter Elev.

Water flows from the north to the south down 15th Avenue.

Once flow overtops the driveway, the lot has a lower elevation
than the street. The lot has a wall protecting the structure however
the driveway needs to be elevated to prevent runoff from running
adjacent to the wall and flooding the structure from the rear.

The ultimate solution is a lateral up 15th Avenue which

ties into the existing Peoria Avenue S.D.



Contract FCD 2003C052 Sunnyslope CAR
EEC Job No. 303013.01

ADDRESS:
COMPLAINT:

COMMENTS:

Appendix 1
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7TH AVENUE: DUNLAP AVE - HATCHER RD

Flooding along Hatcher Road.

Storm water runoff exceeds the capacity of the street and overtops
the sidewalk. There is a 2-year storm drain currently under design
by EEC. To provide protection for a 10-year event, a storm

drain down 2nd Drive would be necessary. This would provide
10-year protection to the business along Hatcher Road.
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Contract FCD 2003C052 Sunnyslope CAR

Appendix 1
4(2)

EEC Job No. 303013.01

ADDRESS:
COMPLAINT:

COMMENTS:

7TH AVENUE: DUNLAP AVE - HATCHER RD

Flooding along Hatcher Road.

Storm water runoff exceeds the capacity of the street and overtops
the sidewalk. There is a 2-year storm drain currently under design
by EEC. To provide protection for a 10-year event, a storm

drain down 2nd Drive would be necessary. This would provide
10-year protection to the business along Hatcher Road.




Contract FCD 2003C052 Sunnyslope CAR
EEC Job No. 303013.01

Appendix 1

ADDRESS:
COMPLAINT:

COMMENTS:

1519 W. DESERT COVE AVENUE

Property located in flow line. No easement.

This house sits in a low point along Desert Cove Road.

A low flow path seperates the two residences and conveys
storm water into the back yards. A temporary solution would
be to add a vertical curb to increase the conveyance in the
street. Another solution is to construct a storm drain

lateral from the low point to the existing main in 15th Ave.



Contract FCD 2003C052 Sunnyslope CAR
EEC Job No. 303013.01

ADDRESS: 1929 W. IRONWOOD DRIVE
COMPLAINT: Water flows over driveway and into parking lot.

COMMENTS: The parking lot sits lower than the street elevation so once flow

Appendix 1
6

overtops the curb, the parking lot floods. The 2-year solution would

be a lateral that ties into the 19th Avenue storm drain.



Contract FCD 2003C052 Sunnyslope CAR
EEC Job No. 303013.01

ADDRESS:
COMPLAINT:

COMMENTS:

Appendix 1
7(1)

1801 W. MOUNTAIN VIEW ROAD

Rain overtopped curb and berm to flood apartments.

Several east-west streets to the north of Mountain View collect
runoff and force the flow to the west. The flow is then forced south
down 18th Avenue until it reaches Mountain View. The flow then
splits to the west and to the south causing the flooding of the
apartments. The possible solutions include building a higher
berm to protect the apartments and/or the additon of a lateral to

the 19th Avenue S.D.




Contract FCD 2003C052 Sunnyslope CAR
EEC Job No. 303013.01
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ADDRESS: 1801 W. MOUNTAIN VIEW ROAD
COMPLAINT: Rain overtopped curb and berm to flood apartments.

COMMENTS: The east-west streets to the north of Mountain View collect
runoff and force the flow to the west. The flow is then forced south
down 18th Avenue until it reaches Mountain View. The flow then
splits to the west and to the south causing the flooding of the
apartments. The possible solutions include building a higher
berm to protect the apartments and/or the additon of a lateral to

the 19th Avenue S.D.
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Contract FCD 2003C052 Sunnyslope CAR
EEC Job No. 303013.01 8

ADDRESS:
COMPLAINT:

COMMENTS:

8305 N. 6TH STREET

Catch basin too small. Changes to area may be at fault.

Water flows south down the alley picking up debris which

clogs the catch basin. The road is is crowned so flow does not
easily overtop the road. The residential lot adjecent to this alley
is flooded. The solution to this flooding problem is to construct
a new valley gutter to outfall at the ACDC spillway.



Contract FCD 2003C052 Sunnyslope CAR

EEC Job No. 303013.01

ADDRESS:
COMPLAINT:

COMMENTS:

11033 N. 18TH DRIVE

Easement has been altered and there is no drainage system.

Flow from the north is forced between the 2 houses at the

end of the cul-de-sac. There is not a drainage easement

between the 2 houses. The solution is to construct a lateral

from the low point in the cul-du-sac to the existing 19th Avenue S.D.

Appendix 1
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Contract FCD 2003C052 Sunnyslope CAR Appendix 1
EEC Job No. 303013.01 10

ADDRESS:

COMPLAINT:

COMMENTS:

9442 N. 11TH AVENUE
Flow overtops roll curb and into driveway.

The finished floor elevation of the house is below grade so

any water which is able to overtop the roll curb floods the house.
The problem will be lessened by the completion of other projects.
An interim solution would be to construct vertical curb along the
frontage of the house to increase the street capacity.
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Contract FCD 2003C052 Sunnyslope CAR
11(1)

EEC Job No. 303013.01

ADDRESS: 9638 N. 3RD DRIVE

COMPLAINT: Flow overtops vertical curb and floods frontyard.

COMMENTS: The mountain runoff comes down 3rd Drive. The flow continues south
for the most part but flow is able to overtop the driveway and continue into
the house. A paving solution would be to remove the crown from the
roadway providing additional capacity in the street.
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