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SECTION 1 INTRODUCTION

1.1 Study Purpose

The White Tanks/Agua Fria area, located on the west side of metropolitan Phoenix, is
expected to experience a significant increase in population. In fact, the area is |
expected to double from a population of about 40,000 currently, to 80,000 by the year
2000 (reference 1). In order to properly plan for the stormwater conveyance needs of
the anticipated development, the Fiood Controf District of Maricopa County contracted
with The WLB Group to conduct an area drainage master study (ADMS).

The purpose of the ADMS is 1) to delineate existing floodplain boundaries, 2) identify
known flood hazards and develop corrective measures and, 3) develop a stormwater
management plan for the study area. The ADMS is presented in two parts. PartAis
the Flood Study Technical Data Notebook. Completed in October 1992; it documented
the floodplain delineation portion of the ADMS for submittal to the Federal Emergency
Management Agency. Part B is the area drainage master plan (ADMP) which includes
corrective measures for existing flood hazards as well as a master plan for regional

flood control.

This study is part of the Flood Control District's Area Drainage Master Study Program
that was started in 1983. A number of basin-wide studiés have been carried out under
the program which address stormwater management for specific regions of Maricopa
County. The program's purpose is to identify flooding problems and develop solutions

for the existirig and future development on a regional basis.
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1.2 Study Area

The White Tanks/Agua Fria ADMS covers a 215 square mile drainage basin on the

west side of the metropolitan Phoenix area. The name of the study is derived from the
basin boundaries. The western boundary is the ridge line in the White Tank Mountains
and the eastern boundary is the Agua Fria River; hence the name White Tanks/Agua .
Fria ADMS. The other study limits are the Gila River on the south and McMicken Dam

and Grand Avenue on the north.

The study area is largely undeveloped. The predominant land use is agriculture. Of
the 215 square miles in the study area, approximately 120 square miles is farmland.
Another 70 square miles, or so, is undeveloped desert and mountain areas. The'
remaining area, approximately 25 square miles, is developed and includes the cities of
Surprise, El Mirage, Litchfield Park, Goodyear and Avondale; several small outlying
residential communities; Luke AFB; Phoenix-Litchfield Airport; Perryville Prison; and
several large scale land developments under construction which include Pebble Creek
Golf Resort, Sun Village Resort, Clearwater Farms, Palm Valley, and the Airport
Commerce Center. In addition to these, there are several other large scale
developments which are in the planning stages. They include an expansion of Sun City
known as Sun City Grand, Litchfield, Spencer Development, Litchfield Commerce
Center, Goodyear Gateway, Estrella Aerospace Center, Estrella Distribution Center,
Estrella Vista, and Goodyear 1000 (reference 2).
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1.3 Municipal Planhing Areas

With the exception of the White Tank Mountain area west of Perryville Road, nearly the
entire study area is within one of eight municipal planning areas. Municipal planning
areas are defined by the outermost strip annexation of each municipality. The
municipalities include Surprise, El Mirage, Glendale, Phoenix, Litchfield Park,

Avondale, Goodyear and Buckeye.
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1.4 Report Organization

Sections 1, 2 and 3 of this report provide overall information for the entire study area.
Section 1 presents introductory information. Section 2 describes the existing drainage
conditions including the existing floodplains and flood control facilities. Section 3
explains the overall planning concept and summarizes the major elements of the
'proposed }'egional drainage system. Section 3 also describes the hydrologic model

used to prepare the area drainage master plan.

The remainder of this report is organized into separate smaller study areas which
correspond to the drainage basins for each major element of the proposed regional
flood control system. For example, Section 4 covers the plan for the White Tanks
Structure No. 3 drainage area. Included in Section 4 is a description of the required
corrective measures on Beardsley Canal Wash as well as an overall plan for the
watershed that drains to White Tanks Structure No. 3. Similarly, Sections 5 through 13
present the plan for the other major watersheds within the study area. Refer to Figure
1.4 which presents each of the major drainage basins and its corresponding section in

this report.

The cross hatched areas on Figure 1.4 drain directly to either the Agua Fria River or
the Gila River. These areas were not included within any of the major drainage basins
because, under existing conditions, they drain directly to a major outfall. They are,
however, included in the hydrologic model (refer to Section 3.4 and Appendix A).
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1.5 Scope of Work

The following paragraphs briefly describe the major items of work included in the
ADMS.

Topographic Mapping

Approximately 210 square miles of topographic mapping was compiled for the
ADMS. 'fhis included about 30 square miles within the White Tank Mountains -
which the Flood Control District obtained previously in 1987. The remaining 180
square miles was developed as part of the ADMS. The aerial photography was
taken in December 1989 and February 1990. The mapping scale is 1" = 400'
with a 2' contour interval. Refer to Part A, Flood Study Technical Data
Notebook, for a detailed description of the topographic mapping and survey

control.

Hydrologic Model

A HEC-1 hydrologic model was developed for the study area. The model is
described in detail in Part A. The model predicts peak rates of runoff for the
existing conditions in the watershed. This same model was madified to predict

flood flows for the planned facilities identified in this Area Drainage Master Plan
(ADMP).




Floodplain Delineation

Approximately 150 stream miles of floodplain delineations were prepared and
documented in Part A. These delineations are scheduled to be included in the
1995 map revision to the Federal Emergency Management Agency's flood

insurance rate maps for Maricopa County.

Area Drainage Master Pian (ADMP)
The ADMP is the tast major item of work. 1t includes identification, and concepts
for mitigation, of the known flood hazards, as well as long term stormwater

management plans for the study area.




SECTION 2 EXISTING CONDITIONS

2.1 Existing Drainage Characteristics

The study area generally slopes in a southeasterly direction from the White Tank
Mountains toward the Agua Fria and Gila Rivers. The rate of slope ranges from about
0.4% to 0.8% in the agricultural areas which cover the majority of the study area. The
remaining area is in the White Tank Mountains which are very steep and rugged. The. '
peaks exceed 4000 feet in elevation which is about 3000 feet above the farmland
below. The mountain slopes range from about 1% in the foothill areas up to over 100%

at the peaks.

There are three existing major flood control dams which provide considerable flood
protection for the study area. The largest is McMicken Dam which forms the northern
study limit. It contains runoff from the 250 square mile watershed to the north that
would otherwise flood across the study area. The other two are the White Tank
Structurés number 3 and 4. They contain runoff from the White Tank Mountains.
These three major flood control structures are described in more detail in Section 2.2.
Their contribution to flood control is considerable since they contain runoff from the

mountainous areas that surround the watershed.




Downstream from the flood control dams, agricultural development has obscured the
natural drainage patterns. Natural channels that existed prior to the development of
agriculture have, for the most part, been obliterated by the grading necessary to create
uniformly sloped irrigated fields. The result is a distinct lack of stormwater conveyance.
Consequently, in most of the study area, flooding is characteristically wide, shallow and
uncontained. Smaller, more frequent flooding is conveyed along irrigation ditches and
roadside channels. Larger floods exceed these relatively insignificant conveyances
and flow across the farmlands in wide, shallow floodplains. Ponding occurs in

numerous locations along elevated structures, such as, canals, roadways and

railroads.

2.2 Existing Flood Control Facilities

McMicken Dam
McMicken Dam forms the north boundary of the White Tanks/Agua Fria ADMS.

It was constructed to control flooding from the 250 square mile Trilby Wash
basin to the north. Efforts to construct the dam began with the onset of
agricultural development in the 1920's and 1930's (reference 3). Frequént flood
damage caused by Trilby Wash prompted the local farmers to request heip from
the US Department of Agriculture, Soil Conservation Service (SCS). These
requests resulted in considerable flood control planning done in the 1940's. In

August of 1951 a major 3-day storm occurred. The Trilby Wash basin received
an average of 7 inches of rainfall which resulted in widespread flood damage to
farms, roadways, utilities, railroads, Luke AFB and the towns of Litchfield Park,

Goodyear and Avondale (references 3 and 4). .

12
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In response to the devastating 1951 flood, McMicken Dam was constructed by
the US Army Corps of Engineers in 1956. The Corps also constructed an outlet
channel which conveys the ouiflow from the dam to the Agua Fria River.

A major restoration project was completed on McMicken Dam in the early 1980's.
The dam and outlet channel have capacity in excess of the 100-year flood. The
protection to the study area provided by the dam is considerable. The 100-year
peak inflow to the Dam is 20,400 cfs (reference 5). If the dam were not there,
this flow would spread out over large areas within the study area and cause
severe flooding damage. Instead, the runoff is contained behind the dam and

the entire outflow is directed to the Agua Fria River.

White Tank Structures No. 3 and No. 4
White Tank Structures No. 3 and No. 4 were built by the SCS in 1954. As was

the case with McMicken Dam, they were constructed in response to the flood of

1951. Although not nearly as large as McMicken Dam, these structures provide
much needed control of the floodwaters that come off the White Tank Mountains.
The drainage areas for Structures No. 3 and 4 are 20.5 and 19.2 square miles,
respectively; and they both have more than enough capacity to contain the 100-
year fiood. However, the diversion channels that collect and convey floodwaters
to the structures are, at both dams, inadequate to convey the 100-year flood.
Therefore, the entire volume of the 100-year flood does not reach the structures.

This problem is discussed in more detail in Sections 4 and 5.




It seems worth noting that White Tanks Structures No. 1 and No. 2 were planned
by the SCS; but never constructed. They were to be located in the same general
location as McMicken Dam. Therefore, when the US Army Corps of Engineers
decided to cdnstruct McMicken Dam to protect Luke AFB, the SCS abandoned
their efforts on Structures No. 1 and No. 2. |

Bell Road Drainage Channel

The Bell Road Drainage Channel is located along the north side of Bell Road

from Dysart Road to the Agua Fria River. [t is a concrete [ined channel that

drains a portion of Sun City West. As is the case with McMicken Dam, the Bell

Road Drainage Channel is located outside of the study limits. It is mentioned .
here, however, because it provides conveyance of floodwaters that would

otherwise enter the study area.

Dysart Drain
The existing Dysart Drain channel is located along the north side of Luke AFB.

It begins at Reems Road and flows easterly about 4.5 miles to the Agua Fria
River. The channel is earthen lined from Reems Road downstream to the
railroad crossing (just west of Litchfield Road) and concrete lined from there to

its point of discharge into the Agua Fria River.




The Dysart Drain was built by the U.S. Army Corps of Engineers in 1958 to
collect offsite stormwater flows and prevent them from entering L.uke AFB. |t
was constructed in conjunction with McMicken Dam. Its purpose is to collect and

convey floodwaters from the local drainage area downstream of McMicken Dam.

The Dysart Drain has slowly, through time, lost-a major amount of its capacity
due to land subsidence in the area. The conveyance capacity has decreased
from an original design capacity of 1100 cfs down to a current capacity of
approximately 300 cfs. Section 10 describes the corrective measures needed on

the Dysart Drain.

Litchfield Park Detention Facility

The Litchfield Park Detention Facility is located 3/4 of a mile north of Came!b‘ack
Road, between Litchfield Road and Dysart Road. 1t was constructed inl1991{=?t'cﬁ
replace the deteriorated Litchfield Park Dam (a.k.a. Murphey's Dam). it was
designed to detain the 100-year flocd on Litchfield Wash which has a drainage
area of 8/10 of a square mile. The uncontrolled outlet is a 42" pipe. Section 11

provides additional data relative to the Litchfield Park Detention Facility.

16




ADOT Detention Basins

As part of the construction of Interstate 10, the Arizona Department of

Transportation (ADOT) excavated a series of four large detention basins on the

north side of 1-10 between Bullard Avenue and Dysart Road. The basins contain
the 100-year runoff from the 7 square mile drainage basin to the north. They are
drained through a 48" pipe to the Agua Fria River. See Section 13 for additional

data.
2.3 Floodplains

Figure 2.2 presents the floodplain boundaries within the study area. With the exception
of the Agua Fria and Gila Rivers, all of the floodplains shown were delineated as part of
this ADMS and are documented in Part A, Flood Study Technical Data Notebook.
Detailed flooding analyses were performed on the following washes. Each wash was

numbered to provide identification for the HEC-2 input and output file (refer to Part A).

J Beardsley Canal Wash - Wash 1

. Cholla Wash - Wash 1A

. North For Cholla Wash - Wash 1A1
. Waterfall Wash - Wash 1B

. White Tank #3 Wash - Wash 2

J Bedrock Wash - Wash 3

. North For Bedrock Wash - Wash 3A
’ Jackrabbit Trail Wash - Wash 4




’ Tuthill Dike Wash - Wash 5
. Bulldozer Wash - Wash 5A
. Osborn Road Wash - Wash 5B (Previously named Caterpillar Wash in Part A)
. Tractor Wash - Wash 5C
. Diversion Dike Wash - Wash 8D (Previously named Caterpillar Dike Wash in
Part A) '
’ White Granite Wash - Wash 5E
. North Fork White Granite Wash - Wash 5E1
. 191st Avenue Wash - Wash 6
. Perryville Road Wash - Wash 7
. . Bullard Wash - Wash 10
. AT&SF Railroad Channel - Agua Fria River to Greenway Road - Wash 12
. Lower El Mirage Wash - Wash 13
. Lower El Mirage Wash Tributary - Wash 13A
. interstate 10 - Jackrabbit Trail to Tuthill Dike - Wash 14-2
* Dale Creek Wash - Wash 21 (Previously named Litchfield Wash in Part A)

Detailed flood studies with 100-year water surface elevations were also delineated for
the following ponding areas.

’ Roosevelt Irrigation District Canal
. Southern Pacific Railroad
. Buckeye Canal

. Agua Fria River Dike - West Side
. . Litchfield Park Detention Facility




Approximate floodplain delineations were developed for the following areas.

. Cotton Lane Wash - Indian School Road to Qlive Avenue - Wash 8
. Cotton Lane Wash - Olive Avenue to Waddell Road - Wash 9
. Bullard Wash - From Gila River to south end of Phoenix-Goodyear Municipal

Airport - Wash 10
. Bullard Wash - From south end of Luke AFB to Reems Road - Wash 10

. Interstate 10 - Perryville Road to Jackrabbit Trail - Wash 14-3

. Interstate 10 - RID Canal to Cotton Lane - Wash 14-6

’ Dysart Drain - Agua Fria River to Reems Road - Wash 17

. Atchison, Topeka and Santa Fe Railroad Spur - Northern Avenue north to .

Waddell Road - Wash 18, 19 and 20 |
. Ponding behind White Tanks Flood Retarding Structures No. 3 and No. 4
. Ponding behind Interstate 10
. Ponding behind Airline Canal

. Approximate delineations of conveyance behind Interstate 10

. Approximate delineations behind Southern Pacific Railroad where appropriate

. Approximate delineation of Bultard Wash breakout west of Estrella Parkway and
south of State Route 80 _

. Approximate delineations of breakouts along the Dysart Drain onto Luke AFB

. Reems Road approximate delineation from Northern Avenue to Beardsley Road




oot
[P CTVENCI SRR A

>

AD DELINEATION

T

REEMS R

N LANE d’mﬂ

.

<

S HQO ROAD“&‘
B

.

~

~ ¥
St
N
.




2.4 Land Subsidence

The design of future flood control and drainage works for the study area should
consider land subsidence. Much of the northern part of the study area has subsided
considerably over the past 40 years. Refer to Figuré 2.3, Map of Land Subsidence,
1957-1990. This map is based on a comparison of the mapping control used fbr this
ADMS versus the 1957 US Geological Survey (LUSGS), 7 1/2 minute quadrangle maps.

The comparison reveals subsidence levels as great as 18 feet.

The USGS quadrangle maps that were used to obtain the 1957 elevations are:
Tolleson, 1957; Perryville, 1957 Valencia, 1957, El Mirage, 1957; Waddell, 1957;
Calderwood Butte, 1957; and McMicken Dam 1957. The 1990 data is the ground
control established for the aerial mapping done as part of this study. The datum for
both sets of elevations is the National Geodetic Vertical Datum of 1929. The 1990
elevations are based on five National Geodetic Survey monuments located in the White
Tank Mountains which are not in the subsidence area (see Part A, Flood Study
Technical Data Notebook). It should be pointed out that, aithough the USGS maps
were published in 1957, the elevations were, most likely, established several years
prior to 1957. Therefore, the time period for the land subsidence is probably somewhat

longer than 33 years.
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For flood control and drainage works, or for that matter any type of gravity flow system,
the major probiem is differential land subsidence. This is where adjacent areas of land
subside at different rates. Some areas within the study limits have subsided as much
as 18 feet; while others have not subsided at all. The result has been a considerable
decrease, or even reversal, in the slope of the land. The most dramatic example of this
problem is the Dysart Drain. From 1958, when it was constructed, to 1990 there has
been approximately 12 feet of differential land subsidence between Litchfield Road and
Dysart Road. The channel invert at Litchfield Road was originally about 6 feet higher
than the channel invert downstream at Dysart Road. Now the channel invert at |
Litchfield Road is about 6 feet lower than the invert at Dysart Road. The result of this
differential land subsidence has been a severe loss in conveyance capacity from an

original design of 1100 cfs down to a current capacity of about 300 cfs.

The preliminary design for corrective measures on the Dysart Drain (see Section 10)
include provision for future land subsidence. The Flood Control District commissioned
SHB AGRA, Inc. to investigate the Dysart Drain subsidence problem in order to predict
future land subsidence. Their report (reference 6) includes a recommended design
subsidence profile that predicts 10.5 feet of future subsidence at Reems Road by the
year 2035, The channel improvements were designed to provide 100-year fiood
protection in the future with 10.5 feet of additiona! subsidence at Reems Road. This
same procedure should be used for the design of other drainage and flood control

works that are in the land subsidence area.




SECTION 3 AREA DRAINAGE MASTER PLAN (ADMP)

As explained in Section 2.1, the overriding challenge in providing adequate drainage
for the study area is dealing with the lack of natural drainage channels, Therefore, the
main goal of the ADMP is to establish a system of regional drainage routes that are
capable of conveying the 100-year flood. The system described herein utilizes existing
drainageways wherever possible along with new routes. The plan includes corrective
measures for several existing drainageways as well as floodplain management on the

existing washes to preserve their flood conveyance capacity.

The local drainage system is addressed conceptually for each subwatershed. For the
most part, it is assumed that the 10-year flood will be collected and conveyed along the
major streets which will result in a 10-year drainage system on a one mile grid. The
regional drainage system will provide an outfall for the 10-year drainage system as well

as collect and convey overland flows during times of major flooding.
3.1 Regional vs. Local Drainage

In discussing the ADMP, it is important to draw a distinction between regional and local
drainage facilities. The Uniform Drainage Policies and Standards for Maricopa County
(reference 7) defines regional drains as the main outfalls for drainage that serve
watershed areas that are generally larger than 10 square miles. The local drainage
system are those facilities within the contributing watershed that discharge to the

regional drain.




Regional drainage systems are normally open channels designed to collect and convey
the 100-year flood. Often times the regional system includes stormwater detention
basins which are incorporated to reduce the size of the regional flood control channels.
l.ocal drainage systems, on the other hand, are a combination of flow in the streets and
storm drains (or roadside ditches) designed to convey the 10-year flood. The local
system is also designed to contain the 100-year flood between buildings and houses;
while allowing the streets, yards, parking areas and open spaces to be flooded. This is
often referred to as the emergency (or major) drainage system while the 10-year
drainage facilities are referred to as the convenience (or minor) system. The
convenience system is designed fo contain more frequent ficoding with littie disruption
and inconvenience. The emergency system is designed to protect buildings from less .
frequent, major floods while, at the same time, allowing the inconvenience of flooded

streets and parking lots.
3.2 Major Elements of the Regional Drainage System

Figure 3.1 presents the proposed Regional Drainage System for the White Tanks/Agua

Fria Area. The following is a brief description of each major element.

White Tanks Structure No. 3

As described in Section 2.2, the White Tanks Structure No. 3 is an existing flood

control dam that contains the 100-year runoff from a 20.5 square mile watershed

in the White Tank Mountains. It plays an important role in the regionai drainage

system by collecting the concentrated flows and relatively high peak discharges

that flow out of the mountain washes. .
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Beardsley Canal Wash Improvements

Beardsley Canal Wash is an existing diversion channel that was constructed
along with White Tanks Structure No. 3. It collects floodwaters that come down
from the White Tank Mountains and conveys them to White Tanks Structure No.
3. In its existing condition it doesn't have sufficient capacity to contain the 100-
year flood. A concept channel plan is presented in Section 4 that will improve

the Beardsley Canal Wash to a 100-year level of service.

White Tanks Structure No. 4

White Tanks Structure No. 4, as described in Section 2.2, is an existing flood

control dam that contains the 100-year runoff from a 19.2 square mile watershed
in the White Tank Mountains. As is the case with White Tanks Structure No. 3,
this flood retarding structure provides a considerable amount of flood control by
impounding floodwaters that come out of the mountain washes. Together with

Structure No. 3, they have capacity to impound virtually all of the upslope

maintain runoff that would otherwise flood across the study area.




Tuthill Dike Wash

Tuthill Dike Wash is an existing diversion channel that was constructed to
convey floodwaters to White Tanks Structure No. 4. It is called Tuthili Dike -
Wash because it runs along the Tuthill Road alignment. It collects floodwaters
that come down from the White Tank Mountains and diverts them to Structure
No. 4. The channel and dike require improvements in order to contain the 100-
year flood. These corrective measures are part of the area draina'ge master plan

(see Section 5).

Jackrabbit Trail Wash |
As is the case with Tuthill Dike Wash, Jackrabbit Trail Wash was also .
constructed to collect and convey floodwaters to White Tanks Structure No. 4. |t
intercepts runoff from the area that lies downslope from Tuthill Dike Wash and

diverts it to Structure No. 4. Also, as is the case with Tuthill Dike Wash, it has

insufficient capacity to contain the 100-year flood and therefore will require

channel improvements (see Section 5).




Estrella Freeway Channel

The most prominent single element of the ADMP is a flood control channel along
the future Estrella Freeway from the Gila River upstream to Bell Road. The
alignment of the Freeway will divide the study area into nearly equal east and
west halves. It begins at State Route 85 (about 1.3 miles north of the Gila River)
and extends northward to Grand Avenue; generally along the alignment of '
Cotton Lane. An interim highway has already been constructed along the
Freeway alignment from Thomas Road to Grand Avenue. The alignment offers
an excellent opportunity to collect sheet flow that accumutiates on the agricu!tural-
lands west of Cotton Lane. The channel will provide much needed stormwater

conveyance where none now exists (See Section 7).

1-10 Channel

A new channel is proposed along the north side of 1-10 from Jackrabbit Trail
downstream to the proposed Estrella Freeway Channel. The channel will collect
flow from 191st Avenue Wash and convey it easterly to the Estrella Freeway
Channel. The channel will also collect culvert flows that cﬁrrently pass under
the freeway in numerous locations. This will provide flood control to the area

downstream of 1-10 (See Section 7).
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Dysart Drain
The Dysart Drain is an existing flood control channel that was constructed by the

U.S. Army Corps of Engineers in 1958 to protect Luke AFB. The channel begins
at Reems Road and Northern Avenue and flows easterly about 4.5 miles to the
Agua Fria River. It was designed to convey the 100-year fload. However, dus to
land subsidence in the area, its capacity has diminished considerably. The
Flood Control District is currently preparing construction plans to improve the
capacity of the channel to the 100-year level of service. The improvements
include a detention basin at the corner of Reems Road and Northern Avenue.
Construction is scheduled for 1995 (See Section 10).

Reems Road Channel

Reems Road currently conveys a significant amount of stormwater from
Beardsley Road down to the upstream end of Dysart Drain at Reems Road and
Northern Avenue. For much of its length, Reems Road has an inverted crown
with agricultural berms on each side that will aliow it to convey as much as 1000
cfs. The planned improvement of Dysart Drain will include a Detention Basin at
Northern Avenue that will provide an outfall for the Reems Road drainage. The
ADMP includes a channel along Reems Road that will collect and convey the
100-yeér flood from the watershed area between Reems Road and the Estrella

Freeway (See Section 10).




AT & SF Railroad Channel (Between Dysart Drain and Olive Avenue)

There is an existing channel along the Atchison Topeka and Santa Fe Railroad
that reaches from the Dysart Drain upstream to Olive Avenue. In addition to the
channel, the Railroad is elevated which allows the 100-year flood to be”
contained in a combination of flow in the channel and flow along the Railroad.
This channel and overbank floodplain areas will be managed to preserve their

floodwater carrying capacity (See Section 10).

Dysart Drain Tributary

The Dysart Drain Tributary is an existing shallow floodplain that discharges to
the Dysart Drain just upstream of the Agua Fria River. As is the case with the
AT & SF Railroad Channel, this floodplain will be managed in order to preserve
the floodwater carrying capacity (See Section 10). |

Lower El Mirage Wash and Lower E| Mirage Wash Tributary

These two existing washes drain the northern part of the City of £l Mirage which
is located in the northeastern part of the study area. They contain the 100-year
flood in wide, shallow floodplains and were identified in Part A (Flood Study
Technical Data Notebook) as special flood hazard areas; delineated with Zone
AE. Proper floodplain management will allow these washes to provide long term

flood conveyance for this part of the study area (See Section 9).
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Waddell Road Channel
Waddell Road Channel is essentially an extension of Lower El Mirage Wash. It

will collect runoff along Waddell Road, between Reems Road and Dysart Road,
and discharge to Lower El Mirage Wash (see Section 9). It includes a detention
basin at Dysart Road to limit the 100-year flow discharged to Lower El Mirage
Wash. |

Colter Channel
The proposed Coiter Channel is located 1/4 mile north of Camelback Road from

Litchfield Road out to the Agua Fria River. It is currently under construction. It
collects drainage from the hilly area north of Camelback Road and conveys it to
the Agua Fria River; protecting Litchfield Park which lies south of Camelback
Road {See Section 11).

Bullard Wash

Bullard Wash provides floodwater conveyance for a large portion of the
southeastern part of the study area. It begins at Luke AFB and flows southerly
about 10 miles to the Gila River. For most of its length, it consists of what is
essentially a large irrigation tailwater ditch with the 100-year flood contained in
the agricultural fields on either side of the ditch. Flow becomes uncontained,
however, where Bullard Wash meets Phoenix-Litchfield Airport. From the airport
to the Gila River, Bullard Wash requires improvement in order to convey the
100-year flood (See Section 12).
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ADOT Detention Basins

With the construction of Interstate 10, ADOT built a series of four detention

basins between Bullard Avenue and Dysart Road. These basins have sufficient
capacity to contain the 100-year flood and are drained by a 48-inch storm sewer
pipe that discharges into the Agua Fria River. The basins provide an outfaii for
the area south of Colter Channel; between Bullard Avenue and Dysart Road
{See Section 13).

AT&SF Railroad Channel (Along Grand Avenue)
The Atchison Topeka and Santa Fe (AT&SF) Railroad, which parallels Grand

Avenue, collects runoff from the area north of Grand Avenue and conveys it to

the Agua Fria River. Preserving the conveyance along the Railroad will provide
drainage for the area north of Grand Avenue (see Section 8).

3.3 Existing vs. Future Land Use

The hydrologic design for the ADMP is based on existing land uses. This will provide
adequate long term stormwater conveyance since future runoff will be limited by
stormwater retention requirements. On a County-wide basis, City and County
regulations require new developments to provide stormwater retention for the 100-year,
2-hour storm. As a result, future 100-year peak flow rates and volume of runoff will be
substantially reduced. In the meantime, the existing condition design wili provide the

necessary management of floodwaters.
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3.4 Hydrology

The hydrologic analysis for this study was carried out to compute flood hydrographs for

gach element of the proposed regional drainage system. The analysis was done using

the existing conditions HEC-1 model which was previously developed for the Flood

Study portion of the ADMS (refer to: Part A, Flood Study Technical Data Notebook,

White Tanks/Agua Fria ADMS, Qctober 1992). The existing conditions modei was

modified to route floodwaters through the proposed features of the regional drainage

system. The ADMP drainage area map, Figure 3.2, presehts the subbasins and

channel routing used to compute the flood hydrographs for the regional drainage

system. The HEC-1 model is included in Appendix A, ' .

The proposed condition peak discharges for the regional drainage system are
presented in this report. In the case of the proposed improvements on Bullard Wash,
the peak discharges used for design are for an interim condition that is different from
the peak discharges computed from the ébove described ADMP HEC-1 model. The
interim design is based on the assumption that the Estrella Freeway Channel is not in
place. If it were in place, the design flows for Bullard Wash would be reduced. The
Estrella Freeway Channel, however, will most likely be constructed after the Bullard
Wash improvements are completed. Therefore, the Bullard Wash design flows were
increased to account for the existing condition where stormwater crosses through the

Estrella Freeway alignment (see Section 12).

Except for Dysart Drain, all of the other proposed channels and channel improvements
are based on the proposed condition peak discharges obtained from the ADMP HEC-1 .
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model. Dysart Drain, however, has been designed for existing conditions. The
proposed condition peak discharges on Dysart Drain are substantially less than the
existing condition. However, Dysart Drain will be constructed in 1995; whereas, the
regional drainage channels that will reduce flow to Dysart Drain are not funded nor
scheduled at this time. These include the Estrella Freeway Channel and the Waddell
Road Channel. Consequently, Dysart Drain should have conveyance capacity in
excess of the 100-year flood in the future when regional drainage channels are

constructed along the Estrella Freeway and Waddell Road.




SECTION 4 WRITE TANKS STRUCTURE NO. 3 WATERSHED

4.1 Introduction

This section presents the drainage master plan for the White Tanks Structure No. 3
watershed. The area covered is shown on Figure 4.1. It includes all of the tributary
area (20.5 square miles) to the White Tanks No. 3 Flood Retarding Structure. |t also

includes the diversion channel and dike along the Beardsley Canal known as

Beardsley Canal Wash.
4.2 Existing Conditions
4.2.1 Drainage Characteristics
The White Tanks No. 3 watershed consists of mountainous and foothill areas

within the White Tank Mountains. Land slopes range from 1% in the foothills up
to over 100% in the steepest mountain areas. The elevation is about 1200 feet

at the flood retarding structure and rises to over 4000 feet at the highest peaks.
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Stormwater runoff is collected in natural washes that flow east, southeasterly out
of the mountains. The floodpiains of the most significant of these washes were
delineated as part of this study and are documented in Part A. Those washes
include: Waterfall Wash, Cholla Wash, North Fork of Cholla Wash, White
Tanks No. 3 Wash, Bedrock Wash and the North Fork of Bedrock Wash. Of
these washes, only White Tanks No. 3 Wash and Bedrock Wash (and its North
Fork) discharge directly to the White Tanks No. 3. The others drain to
Beardsley' Canal Wash which diverts flow to White Tanks No. 3 that would

otherwise continue to flow in a southeasterly direction across the study area.

Stormwater runoff from subbasin No. 16 (refer to Figure 4.1 and Appendix A)
drains to a large detention basin at the northeast corner of the Caterpillar
Proving Grounds. The basin is large enough to retain the entire 100-year'ﬂood
from the 1.13 square mile subbasin. In fact, the basin is so large that the 100-
year high water level is over 40 feet below the basin spillway. The vol.ume of

100-year runoff from subbasin 16 is only 86 acre-feet, while the basin volume is

over 1300 acre-feet.




4.2,2 Land Use

The majority of the land in the watershed is either State Land or part of the
County's White Tank Mountain Regional Park (see Current Land Use Map,
Section 1). About 10% of the watershed is privately owned,; most of which is on
the Caterpillar Proving Grounds. The J.l. Case Company also operates an
earthmoving equipment proving ground within the watershed which is located on
State lands. Other than the grading done on the two proving grounds and some
park roads and picnic sites, the watershed retains its natural character and

drainage patterns.
4.2.3 White Tanks Structure No. 3 Background Information

The White Tanks Flood Retarding Structure No. 3 is owned and operated by the
Flood Controi District of Maricopa County. It was constructed by the U.S. Soil
Conservation Service (S.C.S.) in 1954. The cost of construction was shared
between the SCS and the Agua Fria Soil Conservation District (AFSCD).
AFSCD is now known as the Agua Fria - New River Natural Resource
Conservation District. The primary purpose of building the structure was to

protect downstream agricultural lands from flood damage.
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Structure No. 3 was part of a larger plan proposed by the SCSin 1952. That
plan, called the White Tanks Erosion Control Project, included four structures.
Structures No. 3 and No. 4 were both constructed in 1954. The SCS abandoned
efforts, however, on structures No. 1 and No. 2 because the U.S. Army Corps of
Engineers (Corps) proposed the construction of McMicken Dam which
essentially took their place. The Corps built McMicken Dam in 1956.

White Tanks Structures No. 3 was designed to contain the runoff from a 4 inch
rainfall while the emergency spiliway was designed for a 6 inch rainfall
(reference 6). The original design alsc provided for a 50 year sediment load.
The existing conditions hydrologic model prepared for this ADMS (see Part A,
Flood Study Technical Data Notebook) indicates that the 100-year flood is well
contained within the reservoir with the 100-year water surface elevation

approximately 11 feet below the spillway crest.

The outlet works consist of two gated 48" CMP's and one gated 24" CMP (see
Figure 4.1). The northern most outiet pipe drains directly to the Beardsley
Canal. The other two drain across an overchute of the Canal at Bethany Home

Road extended.
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4.2.4 Known Flood Hazards

The primary flood hazard in the White Tanks No. 3 area is the Beardsley Canal
Wash. The problem is that the wash does not have sufficient capacity to contain
the 100-year flood. Consequently, during major floods, stormwater runoff wif
overtop the east bank and cause wide, shallow flooding on the land downstream.
Other flooding in the watershed includes the mountain washes and the ponding
behind White Tanks Structure No. 3.

Beardsley Canal Wash was created by a diversion dike constructed along the
Beardsley Canal, to divert stormwater to White Tanks Structure No. 3. The .
diversion dike was constructed as part of Structure No. 3 by the SCS in 1954. It

is approximately 3 miles long, extending from Structure No. 3 upstream to a

point north of Peoria Avenue.

Part A of this study, as well as another previous study conducted by the Flood
Control District (reference 8}, identified the fact that the diversion dike along the
Beardsley Canal Wash has insufficient capacity to convey the 100-year flood.
Under existing conditions the 100-year flood will cause a breakout of 500 cfs at
Olive Avenue and 1500 cfs at Northern Avenue (see figure 4.1). Moreover, for

much of its three mile reach, the diversion dike does not have adequate

freeboard to meet FEMA standards.




In regard to flooding upstream in the watershed, there are several mountain
washes that present significant flood hazards. They include Waterfall Wash,
Cholla Wash and its North Fork, White Tanks No. 3 Wash, and Bedrock Wash
and its North Fork. The 100-year peak discharges in these washes range from
500 cfs up to 3800 cfs (see Fig. 4.1). Floodplain limits for each of these washes
were delineated in Part A of the ADMS. '

In addition to flooding in the mountain washes, ponding behind White Tanks
Structure No. 3 also inundates a large area. This, however, does not pose a
significant flood hazard since the land in the ponding area is owned by the Fiood

Contro! District.

4.3 Area Drainage Master Plan

The regional flood control system for the watershed is essentially in place. The
mountain washes provide a natural system of regional drainageways which-can be
preserved by requiring future development to comply with the Fioodplain Regulation for
Maricopa County. The Beardsley Canal Wash and White Tanks No. 3 Structure
provide the necessary outfall for the washes. The Beardsley Canal Wash, however,

will have to be improved in order to convey the 100-year flood.




4.3.1 Corrective Measures on Beardsley Canal Wash

As described above in Section 4.2.4, the containment dike on Beardsley Canal
Wash is susceptible to overtopping during times of major flooding. This shouid
be corrected for two reasons. First, the overtopping results in flooding on the
lands that lie east of the Beardsley Canal. Even worse is that the dike
concentrates floodwaters that could potentially break out in greater quantity than
what would have occurred in the natural condition; without the dike in place,
Second, all of the runoff which was designed to contribute to White Tanks No. 3
does not get there because of the overtopping. Structure No. 3 was designed to
contain the 100-year flood from the land west of the Beardsley Canal. However, .
since the diversion dike along the Canal has insufficient capacity, the entire 100-
year flood cannot reach the structure. The result is an underutilization of the

flood retarding structure.

A concept channel plan for improving the Beardsley Canal Wash has been
prepared as part of this ADMS. Appendix B includes the conceptual channel

plan and profile, an itemized cost estimate and the hydrautic calculations.
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The concept plan calls for a concrete lined channel from the north end of White
Tanks Structure No. 3 to a point approximately 1100 feet north of Olive Avenue.
An earthen channel is proposed from that point to the upstream end of the
channel; about ¥z mile north of Peoria Avenue (extended). The existing culverts
at Olive Avenue and Northern Avenue are the primary causes for the existing
breakout flows. The concept plan is to replace the existing two 72 inch bipe
culverts at Northern Avenue with a bridge and replace the two existing 96 inch

culverts at Olive Avenue with three 12' by 8' box culverts.
4.3.2 Effect on White Tanks Structure No. 3

The improvement of Beardsley Cané! Wash will increase the volume and peak
rate of runoff into White Tanks Structure No. 3. The hydrologic model of the
future conditions (see Section 3) includes the channel improvement on the
Beardsley Canal Wash. The model results indicate that the structure can safely
store the entire 100-year flood. The following table summarizes the 'existing
condition versus future condition hydrologic data for White Tanks Structure No.
3. For purposes of this study, the only change from existing to future conditions
is the improvement of Beardsley Canal Wash to prevent breakout flows during
the 100-year flood. It was assumed that future development will provide
stormwater retention so as not to increase runoff in the post development

condition.
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TABLE 4.1

Hydrologic Data for White Tanks Structure No. 3
Existing versus Future Conditions 100-year Flood

EXISTING FUTURE
CONDITIONS® CONDITIONS
Drainage Area (sq.mi.) 20.48 20.48
Rainfall Depth (in.) 3.95 3.95
Runoff Volume (ac-ft) 720 850
Peak Inflow (cfs) 6650 8120 .
Peak Stage (ft) #° ' 1198.1 1199.1

' Refer to Part A, Flood Study Technical Data Notebook, October 1992.

2 Emergency Spillway Elev = 1209 ft.

3 Dam Crest Elev =1212.1 ft.

As may be seen from the table, precluding the breakouts from Beardsley Canal
Wash results in only a one foot rise in peak stage. Moreover, there remains 10
feet of freeboard below the emergency spiliway elevation. Therefore, it would
appear that White Tanks Structure No. 3 has more than adequate capacity to

contain the 100-year flood.




It should be pointed out, however, that the hydrologic model for this study was
based on an earlier version of the Drainage Design Manual for Maricopa County.
The latest version, dated June 1, 1992, incorporates a modified technigue for
calculating the composite hydraulic conductivity (XKSAT) which results in lower
infiltration rates for the loamy sandy soils found in the White Tank Mountains.
The Flood Control District hydrology staff has done some madifications to the
hydrologic model which would indicate that there is less than 10 feet of

freeboard in the reservoir.

Because there is some uncertainty associated with the 100-year flood volume, _
no development should be allowed in the watershed that would increase runoff
volume. The flood retarding structure has a finite reservoir volume which was
designed for the 100-year flood. Future land development shouid be designed
with sufficient stormwater retention so that the runoff will not exceed the capacity
of the flood retarding structure. In addition, the existing retention basin volume

on the Caterpillar Proving Grounds which retains runoff from subbasin no. 16

should be preserved by future development.




4.3.3 Stormwater Retention Requirements

Future development in the White Tanks No. 3 watershed shall provide

stormwater retention for the 100-year, 2-hour rainfall in accordance with the

"Uniform Drainage Policies and Standards for Maricopa County, Arizona". This

shall apply to all development. The County's current policy would allow low

density residential (1 acre lots and larger) to develop without retention. Under

norma! circumstances, this would be acceptable; particularly in rocky

mountainous areas where construction of driveways and roofs don't necessarily

increase runoff substantially. However, in this part of the White Tank Mountains,

there is a considerable amount of sandy soils which have relatively high .
infiltration rates. Therefore, development, even low density single family

development, will result in greater runoff.

In addition to the soil situation, there are other reasons to require stormwater
retention. Most importantly is that the flood retarding structure No. 3 was
designed for natural conditions in the watershed. Therefore, any construction

that would result in increased runoff will have to retain runoff in order to maintain

the integrity of the design.




4.3.4 Existing Retention Volume on Caterpillar Proving Grounds

The existing volume in the retention basin at the northeast corner of the
Caterpillar Proving Grounds should be preserved into the future. As described
previously, this basin retains all of the 100-year runoff from the 1.13 square mile
area identified as subbasin no. 16 (refer to Appendix A, Hydrologic Analysis).
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SECTION 5 WHITE TANKS STRUCTURE NO. 4 WATERSHED

5.1 Introduction

The White Tanks Structure No. 4 watershed is presented on Figure 5.1. The
watershed boundary covers the tributary area to the White Tanks No. 4 Flood
Retarding Structure which is 19.8 square miles. The watershed includes the existing
19.2 square mile drainage area that drains to White Tanks Structure No. 4 plus the
area which is added by extending Jackrabbit Trail Wash (see Section §.3.2). The
added area measures 0.6 square miles for a total of 19.8. The diversion channels

along Tuthill Dike and Jackrabbit Trail collect and convey floodwaters to Structure No.
4.

5.2 Existing Conditions
5.2.1 Drainage Characteristics
The White Tanks No. 4 watershed consists primarily of mountainous and foothill
areas within the White Tank Mountains. L.and slopes range from 1% at the flood

retarding structure up to over 100% in the steepest mountain areas. The
elevation is approximately 1050 feet at structure No. 4 and rises to over 3600

feet in the mountains.




Stormwater runoff concentrates in desert washes that flow easterly out of the
mountains. The floodplains associated with the more prominent of these washes
were delineated as part of this study and are documented in Part A, Flood Study
Technical Data Notebook. They include: White Granite Wash, North Fork of
White Granite Wash, Diversion Dike Wash {named Caterpillar Dike Wash in
Part A), Tractor Wash, Osborn Road Wash (named Caterpillar Wash in Part A)
and Bulldozer Wash. These washes discharge to Tuthill Dike Wash, which
collects and conveys runoff from the White Tank Mountains to Structure No. 4.
Another diversion channel, known as Jackrabbit Trail Wash, collects runoff from
the area between Tuthill Road and Jackrabbit Trail and, like Tuthill Dike Wash, it
drains to Structure No. 4.

The Caterpillar Tractor Company previously used a large portion of the
watershed to test earth moving equipment. Within these proving grounds the
Company built roads, excavated large basins and built dikes. Many of thesé
facilities significantly altered the natural drainage patterns. Figure 5.1 shows the
more significant of these structures.

Many of Caterpillar's structures provide a considerable amount of flood control.
For example, Tuthill Dike, which was constructed by Caterpillar, diverts a large
amount of runoff to White Tanké Structure No. 4. The excavated basins also
provide flood control. In fact, the 100-year runoff from subwatersheds 18
through 21, as well as 23, 24 and 29 (refer to Figure 3.2, ADMP Drainage Area
Map) is totally contained within the excavated retention basins built by

Caterpillar.




5.2.2 Land Use

Approximately 12 square miles, or roughly 80% of the watershed, is owned by
the Caterpillar Tractor Company (refer to Figure 1.2, Current Land Use Map}. In
the past this property was used by Caterpillar for an equipment proving ground.
Recently, however, they moved their proving grounds to Green Valley, Arizona
and stopped operations at their White Tanks facility. This area will, most likely,
be developed into a master planned community at some time in the future. The
land west of the Caterpillar Proving Grounds, which is high up in the mountains,
is federally owned properties managed by the Bureau of Land Management
(BLM). The remaining area in the watershed is privately owned lands that lie, for .
the most part, between Jackrabbit Trail and Tuthill Dike. This area makes up
about 25% of the watershed (about 5 square miles) and is mostly undeveloped

natural desert.

5.2.3 White Tanks Structure No. 4 Background Information

The White Tanks Flood Retarding Structure No. 4 is owned and operated by the
Flood Control District of Maricopa County. It was constructed by the U.S. Soil
Conservation Service (S.C.S.) in 1954. The cost of construction was shared
between the SCS and the Agua Fria Soil Conservation District (AFSCD). The
primary purpose of building the structure was to protect downstream agricultural

lands from flood damage.




Structure No. 4 was part of a larger plan proposed by the SCS in 1952, That
plan, called the White Tanks Erosion Control Project, included four structures.
Structures No. 3 and No. 4 were both constructed in 1954, The SCS abandoned
efforts, however, on structures No. 1 and No. 2 because the U.S. Army Corps of
Engineers (Corps) proposed the construction of McMicken Dam which

essentially took their place. The Corps built McMicken Dam in 1956.

White Tanks Struétures No. 4 was designed to contain the runoff from a 4 inch
rainfall while the emergency spillway was designed for a 6 inch rainfall _
(reference 6). The original design also provided for a 50 year sediment load.
The existing conditions hydrologic model prepared for this ADMS (see Part A,
Fiood Study Technicai Data Notebook) indicates that the 100-year flood is well
contained within the reservoir with the 100-year water surface elevation

approximately 7 feet befow the spillway crest.
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It is interesting to point out that the original design of White Tanks No. 4 was
based on a drainage area of 10.3 square miles; whereas the current drainage
area is 19.2 square miles. The increase in drainage area can be attributed to
two changes since the Structure was designed. One change is that
approximately 4 square miles, which was assumed to drain to White Tanks No.
3, now flows to White Tanks No. 4 (Subbasins No. 18 through 22 and the north
half of 22A). From inspection of the topographic maps, it is not clear whether
this change in flow direction was caused by physical changes on Caterpillar
Proving Grounds or whether the original assumption on flow direction was
incorrect. However, regardless of the cause, the change in flow path does not
have a tremendous effect on Structure No. 4 because runoff from 3.5 square .
miles of the drainage area (Subbasins No. 18 through 21) is retained in
Caterpillar's retention basins. The other change that has occurred is the
construction of Jackrabbit Trail Wash and Tuthill Dike Wash which divert
another 4.5 square miles to White Tanks No. 4 that was not provided for in the

original design.

One would think that the increase in drainage would cause the structure to be

undersized for the 100-year flood. Yet it has not; the 100-year water surface is
approximately 7 feet below the spillway crest. There are at least two reasons

why the increase in drainage area has not caused the runoff to exceed the

storage capacity of the structure. First, the current storage volume is about 235

acre-feet larger than the design capacity; existing storage capacity is 1270 acre-

feet versus a design capacity of 1036 acre-feet. Second, as described

previously, the Caterpillar Tractor Company has excavated several large .
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retention basins which dramatically reduce runoff from the mountain watersheds.
These basins totally contain runoff from 4 square miles of dréinage area and
greatly reduce flows from other parts of the watershed. Exhibit 5.1 presents the

considerable flood control which is associated with these retention basins.

i}

The outiet works for Structure No. 4 consist of a 30" CMP located in the eastern
part of the dam, and a 36" CMP located on the western side (See Figure 5.1).

Both of the outiet pipes drain into existing irrigation ditches downstream of the

Structure,
5.2.4 Known Flood Hazards

As is the case with the White Tanks No. 3 area, the primary flood hazards in the
White Tanks No. 4 watershed are the channels that divert runoff to the flood
retarding structure. With the White Tanks No. 3 area, the problem is the lack of
conveyance in the diversion channel along the Beardsley Canal. In the case of
White Tanks No. 4, the problem is insufficient conveyance in both Tuthill Dike
Wash and Jackrabbit Trail Wash.

Tuthill Dike Wash
The floodplain delineation por’tion of this study (refer to Part A, Flood

Study Technical Notebook) revealed several flood hazards associated
with Tuthill Dike Wash. They include insufficient culvert capacity under
Interstate 10, inadequate freeboard capacity in several locations. along

the dike and erosion of the dike in the vicinity of McDowell Road.
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At Interstate 10 there are four 10’ x 8' box culverts which convey flood
waters under the roadway and toward White Tanks No. 4 which lies to the
south. These culverts have insufficient capacity to pass the 100-year
flood. The 100-year peak discharge reaching }-10 is 6600 cfs. The
storage created by ponding on the upstream end of the I-10 culverts
reduces the peak discharge from 6600 cfs down to §500 cfs. Of this flow,’
4060 cfs is conveyed through the culverts and the remaining 1440 cfs
overtops the dike. The flows that overtop the dike travel easterly along
Interstate 10 and inundates a fairly large area on the north side of the

Freeway. .

Interstate 10 is the only location where Tuthill Dike is overtopped during
the 100-year flood. However, the dike has inadequate freeboard in-other
locations. The Federal Emergency Management Agency (reference 9)
reguires a minimum of 3 feet of freeboard for dikes. At two other
locations, one upstream of Thomas Road extended and the other
upstream of Camelback Road extended, the dike has less than 3 feet of
freeboard. In fact, upstream of Thomas Road it has less than 1 foot of

freeboard.

In addition to the lack of conveyance capacity, the dike has experienced
considerable erosion in the area of McDowell Road. One of Caterpillar's
retention basins is located north of McDowell Road along the west side of
Tuthill Dike. Floodwaters spill out of the retention basin in a




southeasteriy direction toward the dike. These outlet flows have caused
erosion along the toe of the dike as well as erosion of the retention basin
spillway. Structural improvements are needed in this location in order to

preclude the possibility of dike failure due to erosion.

Jackrabbit Trail Wash |

Jackrabbit Trail Wash has insufficient capacity to convey the 100-year
flood. The wash begins upstream of Camelback Road and conveys
floodwaters downstream to White Tanks Structure No. 4. The drainage
area for the wash is the land downhill of Tuthill Dike. In several locations,
the 100-year flood exceeds the capacity of the wash and spills over the
roadway. These breakouts occur upstream of Camelback Road,
downstream of Thomas Road and downstream of 1-10 (see Figure 5.1).

Mountain Washes

In addition to the two diversion channels, there are several mountain
washes that present significant flood hazards. They include White
Granite Wash and ité North Fork, Diversion Dike Wash (nhamed
Caterpillar Dike Wash in Part A), Tractor Wash, Osborn Road Wash
{(named Caterpillar Wash in Part A), and Bulldozer Wash. The 100-year
peak discharges in these washes range from 400 cfs up to 3250 cfs (see

Figure 5.1). Floodplain limits for each were delineated in Part A of the
-ADMS.




5.3 Area Drainage Master Plan

A fairly extensive system of flood control is already in place for the watershed. The
mountain washes provide a natural system of drainageways which can be preserved by
requiring future development to comply with the floodplain regulations for Maricopa
County. Runoff from the mountain washes is collected in Tuthill Dike Wash and
Jackrabbit Trail Wash and conveyed to White Tanks Structure No. 4 (see Figure 5.1).
Although this drainage system is currently in place, improvements are necessary on
both Tuthill Dike Wash and Jackrabbit Trail Wash in order to provide sufficient

conveyance capacity for the 100-year flood.

In addition to the existing system of conveyance, there are a number of large retention
basins in the watershed which considerably decrease peak flows in the downstream
washes as well as reducing the volume of runoff that reaches White Tanks No. 4.
These basins should be preserved in order to maintain the integrity of White Tanks No.

4 and to prevent increased peak flows in the washes.
5.3.1 Corrective Measures on Tuthill Dike Wash

As was described in section 5.2.4, Tuthill Dike is susceptible to overtopping
during the 100-year flood. The culverts underneath I-10 do not have capacity to
convey the entire 100-year flood which leads to a breakout of 1400 CFS on the
upstream side of the Freeway. In addition, there is a lack of adequate freeboard

to meet FEMA standards in several other jocations along the Dike.
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Two alternatives have been investigated for solving the conveyance problem on
Tuthill Dike Wash. Alternative 1 is a channel improvement plan. Alternative 2 is
a plan to reduce peak discharges along Tuthill Dike by utilizing excess retention

capacity upstream in the watershed.

Alternative No. 1

Alternative 1 is a plan to improve Tuthill Dike Wash for its entire length
from White Tanks Structure No. 4 upstream to a point 1/2 mile north of
Camelback Road. Appendix C includes a conceptual plan and profile,

itemized cost estimate and hydraulic calculations.
The major features of the Alternative 1 channel plan are described below.

A Concrete Lined Channel From Structure No. 4 to the Retention
Basin (North of McDowell Road):
The plan includes a concrete lined channel from White Tanks
Structure No. 4 upstream to the retention basin north of McDowel|
Road. The channel bottom width is 50 feet and the depth varies

from 6 feet to 11 feet. The culverts under 1-10 remain as is.
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Dike Improvements Upstream of 1-10:

Alternative 1 calls for raising the top of Tuthill Dike upstream of |-
10. The dike needs to be raised about 5 feet; from an existing
elevation of 1091.5 up to 1096.5. Elevation 1096.5 will provide
four feet of freeboard above the 100-year water surface elevation
of 1092.5. Four feet of freeboard is required by FEMA (reference

9) on the upstream side of bridges and culverts.

Enlarge Existing Retention Basin (North of McDowel! Road):

The major flooding problem associated with Tuthill Dike Wash is
the crossing at I1-10. The existing box culverts are inadequate to
pass the 100-year flood. The solution to this problem in Alternative
No. 1 is to enlarge the existing retention basin north of McDowell
Road from an existing volume of 161 ac-ft to a new volume of 334
ac-ft. This will enable the peak of the flood hydrograph to be
stored in the basin and reduce the peak discharge on Tuthill Dike
Wash from 6200 cfs down to 4000 cfs. The box culverts under 1-10
have enough capacity to convey 4000 cfs. It should also be noted
that Bulldozer Wash drains to the existing retention basin; and that
the proposed voiurhe of 334 ac-ft will provide enough storage for
the 100-year runoff in Bulldozer Wash as well as the peak flow
above 4000 cfs on Tuthill Dike Wash.
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Concrete Lined Channel From the Retention Basin (North of

McDowell Road) to the Confluence with Osborn Road Wash

(named Caterpillar Wash in Part A):

The plan calls for a concrete lined channel from Caterpiilar's

retention basin, on the north side of McDowell Road, upstream to

the confluence with Osborn Road Wash. The peak flow in this

reach of Tuthill Dike Wash exceeds 6000 cfs and the channel

slope is greater than 1%. These factors make it difficult and costly
to construct a stable earthen channel, therefore, this section of

| Tuthill Dike Wash is Ipropo'sed to-be concrete lined.

Earthen Channel Upstream of Osborn Road Wash (named
Caterpillar Wash in Part A): |

The upstream portion of Tuthill Dike Wash is earthen lined. This
reach is from Osbom Road Wash upstkeam to Diversion Dike
Wash (named Caterpillar Dike Wash in Part A); approximately 2
miles in length. Peak flows are considerably lower in this reach of
the channel, rangi_ng from SOGO cfs down to 1200 cfs, which makes
it practical to construct an earthen channel. Four drop structures

are required, however, in order to maintain non-erosive velocities.
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Alternative 2

Alternative 2 for solving the Conveyance problems on Tuthill Dike Wash is
to reduce the peak flow that enters the wash rather than increase its flow
capacity. This alternative takes advantage of excess storage capacity in
several existing retention basins which are located upstream within the
Caterpillar Proving Grounds. Appendix D includes a cost estimate,

concept plans and hydraulic calculations.

The plan calls for two upstream diversions to redirect flow from 2.8 square‘
miles of watershed area into existing retention basins which have enough
excess capagcity to retain the additional 100-year runoff. These diversions
can be accomplished with relatively little effort and result in a substantial
reduction in peak flow on Tuthill Dike Wash. The result is a peak flow
reduction of 2350 cfs at McDowell Road; from 6600 cfs down to 4250 cfs.

The reduction in peak flow allows the entire 100-year flood to pass
through the 1-10 culverts without raising the existing water surface
elevation. HoWever, in order to prevent the breakout flow at {-10 and
provide sufficient freeboard depth, the dike will have to be raised
approximately 4 feet. Even though the dike is elevated, the resulting
water surface elevation does not increase above the existing case; where
1500 cfs breaks out to the east, because the peak flow is reduced over
2000 cfs.
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In addition to the dike improvement at |-10, some minor dike
improvements are required upstream of Thomas Road and upstream of
Camelback Road. The dike will have to be raised 0.5 to 1.0 feet in these
locations to achieve the FEMA freeboard requirement.

It should be pointed out that, aithough the flow reduction solves the

problem of insufficient conveyance capacity on Tuthill Dike Wash, there is

still the problem of erosion. For most of its length, even with the reduced

flow, the wash experiences erosive velocities. Flow velocities in the wash

range from 2 fps up to over 12 fps. Therefore, with this alternative, the

channel will continue to require a high degree of maintenance. .

The following paragraphs describe the major features of Alternative No. 2:

A Flow Diversion into Subbasin 21 (See Figure 5.4):
Alternative No. 2 calls for a diversion of the 100-year runoff from
subbasin 22 and a portion of subbasin 22A into the existing
retention basin located at the point of concentration in subbasin 21.
For purposes of this investigation, subbasin 22A has been divided
into 22A1 and 22A2. Subbasin 22A1 is the part which is diverted,
22A2 continues to flow in its existing drainage path (refer to
Appendix C for the revised HEC-1 model).
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This diversion is relatively simple to accomplish. As can be seen
from Figure 5.4, the concentration point for subbasin 22A1 is a
small retention basin, approximately 5 feet deep, at the intersection
of Tuthill Road and a diagonal road within the Caterpillar Proving
Grounds. The larger retention basin in subbasin 21 lies just south
of the diagonal roadway. The construction of 2 - 10' x 4' box
culverts will divert the 100-year peak discharge of 520 .cfs into
subbasin 21.

The existing retention basin in subbasin 21 has a capacity of 96
acre-feet which is not enough to retain the entire runoff from the
100-year flood. However, the excess flows spill into a much larger
retention basin in subbasin 23 (see Figure 5.4). Under existing
conditions, 190 cfs spills into retention basin 23. With the added
runoff from subbasin 22 and 22A1, this flow increases to 800 cfs.
Therefore, another new double 10' x 4' box culvert is introduced to
conQey flows from retention basin 21 into retention basin 23.
Retention basin 23 has a storage capacity of 645 acre-feet which is
much more than adequate to store the entire 100-year runoff;
including the diverted flows. In fact the peak storage, with the

diverted flows, is only 67 acre-feet (see Table 5.1).
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Flow Diversions into Subbasin 24: ,

Alternative No. 2 also includes a diversion that directs all of the
runoff from subbasins 26 and 27 into an existing retention basin in
subbasin 24 which has a storage capacity of 283 acre-feet and can
retain the entire 100-year runoff; including the diverted flows.

The diversion will require a short diversion dike, approximately 200
feet long, and 3 - 10’ x 4' box culverts. The box culverts are
needed to convey the flow under an existing roadway on the

Caterpillar Proving Grounds (see Figure 5.5).

Raise Tuthill Dike at I-10:

As described previously, Tuthill Dike will have to be raised
approximately 4 feet at I-10 in order to prevent breakout flows and
provide 4 feet of freeboard required by the Federal Emergency
Management Agency (FEMA). Refer to HEC-2 model (SRET.H2I)
in Appendix D for water surface elevations on Tuthill Dike Wash for
Alternativa No. 2. FEMA requires 4 feet of freeboard on dikes at

the upstream end of culverts and bridges.
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Raise Tuthill Dike Upstream of Thomas Road and Camelback
Road: |

Tuthili Dike will also have to be raised upstream of Thomas Road
and Camelback Road to meet the FEMA minimal requirement
which is 3 feet of freeboard. The amount it has to be raised,
however, is minimal. Upstream of Thomas Road it has to be raised
about 0.5' for about 1000". Similarly, upstream of Camelback Road
it will have to be raised an average of about 0.5' for 1800'. Again,

refer to the HEC-2 model in Appendix D for water surface

elevations on Tuthill Dike Wash for Alternative No. 2.




TABLE 5.1
Effect of Tuthill Dike Wash Alternative No. 2
on the Existing Retention Basins
Total Spill- Peak
Ret. Contrib Way Capacity Peak Peak Peak Out-
Basin Area Elev. at Spitl, Stor. Stage Inflow Flow
No. (S8g.Mi.) (Ft) (Ft) (Ac.Ft) (Ft) (CFS) (CFS)
20 1.07 1469.0 176 54 1457.97 861 0
(1.07) (54) {(1457.97) {861) (@)
21 4.10 1347.0 96 110 1349.00 2445 796
(3.46) (101) (1347.78) (1933) {191)
23 4.26 1305.0 645 67 1284.76 796 0
(3.62) (34) (1281.64) (288) (0) .
24 2,30 1243.0 283 124 1232.80 1721 )]
(0.14) (9) (1217.79) (207) (1)
25 7.45 1213.0 13 20 121477 1008 945
{(5.29) (22) (1215.17) (1414) (1374)
27 0.00 1213.0 11 0 0 0
{2.16) (15) {1214.56) (1648) (1642)
29 0.22 1177.5 55 2] 1168.80 228 0
(0.22) (9 (1168.80) (228) (0)
38 4.64 1297.5 39 51 1300.24 3253 3220
(4.84) (51) (1300.24) (3253) (3220)
42 14.56 1095.0 70 129 110147 5205 4252
(14.56) (142) (1102.50) (7140) (6601)
1. Values in parenthesis ( ) denote existing condition,
2. See HEC-1 file WT4RET.24 in Appendix D for Alternative No. 2 Hydrologic Analysis.
3. Existing Retention Basins were not modified. Therefore, the spillway elevation and capacity at
spillway is the same for both the existing condition and Alternative No. 2.




QOther Alternatives

There are many other possible alternatives, similar to Alternative 2, for
utilizing the existing retention basins on the Caterpillar Proving Grounds.
Qne of these other alternatives would be to channelize the flow in
Diversion Dike Wash (named Caterpillar Dike Wash in Part A) northerly
to the large existing retention basin in subbasin no. 16 (refer to Figure 4.1
and Figure 5.1). In correspondence from the Caterpillar Tractor Co. to
the Flood Control District (Reference 19), it is apparent that the purpose
of constructing the Diversion Dike was to divert flow from the White Tanks
No. 4 watershed to the White Tanks No. 3 watershed. The dike, however,
stops short of where it would have to extend in order to force floodwaters
to the north into the White Tanks No. 3 watershed. Therefore,
channelizing the fiows in Diversion Dike Wash, into the White Tanks No.
3 watershed, would seem to follow the original intent of the dike. The
result would be a significant reduction in the peak flow on Tuthill Dike
Wash. Runoff from subbasins 18-23 and 22A would be diverted to the
retention basin in subbasin no. 16 which has more than enough capacity
to store the additional runoff.
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5.3.2 Corrective Measures on Jackrabbit Trail Wash

Under existing conditions, Jackrabbit Trail Wash is not capable of conveying the
100-year flood. As described in Section 5.2.4, breakout flows occur at several
locations along the wash. These breakouts range from 150 cfs to 400 cfs and
occur in three locations; one location is south of 1-10, another is south of
Thomas Road and the third is north of Camelback Road (see Figure 5.1).

The wash currently extends from White Tanks Structure No. 4 upstream to
Medlock Drive, which is about 1000 feet north of Cameiback Road. The plan is
to extend it further north about 3000 feet in order to capture additional runoff
which now flows across Jackrabbit Trail and continues to the east. This
additional contributing drainage area is identified as subbasin 232A oh the
drainage area map (refer to Figure 3.2, ADMP Drainage Area Map).

Extending the channel further north will also enable the existing southern most
outlet on White Tanks Structure No. 3 to be piped to Jackrabbit Trail Wash.
Thereby containing the discharge from White Tanks No. 3 rather than allowing it

to flow overland as it does now.

A concept channel plan for improving Jackrabbit Trail Wash has been developed
as part of this study. Appendix E includes the conceptual channel plan and
profile, an itemized cost estimate and the hydraulic calculations.
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The concept plan calls for improving the existing earthen channel from White
Tanks Structure No. 4 upstream to about 1500 feet south of Bethany Home
Road. The objective of the channel improvement is to provide adequate
conveyance for the 100-year flood; capture the additional runoff from subbasin

232A,; and provide an outlet for discharges from White Tanks Structure No. 3.

The existing box culverts under the |-10 access ramps and under McDowell

Road have sufficient capacity to convey the 100-year flood. Therefore, the

concept plan calls for leaving them in place. |n addition, the existing concrete

lined channe! between the access ramps has sufficient capacity and therefore it

will also remain. The existing earthen channel, on the other hand, that lies .
between McDowell Road and I-10 does not have sufficient capacity. The

concept plan is to enlarge and concrete line this reach of the channel.
5.3.3 Effect on White Tanks Structure No. 4

The improvement of Tuthill Dike Wash (Alternative No. 1) and Jackrabbit Traii

Wash will increase the volume and peak rate of runoff into White Tanks

Structure No. 4. The hydrologic model of the future conditions (see Section 3

and Appendix A) includes the channel improvement on the two washes. The

model results indicate that the structure can safely store the entire 100-year

flood. The following table summarizes the existing condition versus future

condition hydrologic data for White Tanks Structure No. 4. For purposes of this

study, the only difference from existing to future conditions is the improvement of

Tuthill Dike Wash and Jackrabbit Trail Wash. It was assumed that future .
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development will provide stormwater retention so as to not ihcrease runoff in the
post development condition. The Table is based on Alternative No. 1 for Tuthill
Dike Wash. The effects of Alternative No. 2 are not presented since it will
reduce the runoff volume to Structure No. 4 and therefore wili result in a peak

stage that is lower than the existing condition.

77




TABLE 5.2

Hydrologic Data for White Tanks Structure No. 4
' Existing versus Future Conditions 100-year Fiood

EXISTING FUTURE
CONDITIONS® CONDITIONS
Drainage Area (sq.mi.) 19.2 19.8
Rainfall Depth (in.) 3.95 3.85
Runoff Volume (ac-ft) 635 674
Peak Inflow (cfs) 6030 6860 .
Peak Stage (ft) 22 1041.1 1041.6

' Refer to Part A, Flood Study Technical Data Notebook, October 1992.

2 Emergency Spillway Elev = 1048.5 ft.

* Dam Crest Elev = 1054.9 ft.

As may be seen from the table, precluding the breakouts from Tuthill Dike Wash
and Jackrabbit Trail Wash result in only a 0.5 foot rise in peak stage. Moreover,
there remains 7 feet of freeboard below the emergency spillway elevation.
Therefore, it would appear that White Tanks Structure No. 4 has more than

adequate capacity to contain the 100-year flood.




It should be pointed out, however, that the hydrologic model for this study was
based on an earlier version of the Drainage Design Manual for Maricopa County.
The latest version, dated June 1, 1992, incorporates a modified technique for
calculating the composite hydraulic conductivity (XKSAT) which results in lower
infiltration rates for the loamy sandy soils found in the White Tank Mountains.
The Flood Control District hydrology staff has done some modifications to the
hydrologic model which would indicate that there is less than 7 feet of freeboard

in the reservoir.

Because there is some uncertainty associated with the 100-year flood volume,
no development shoﬁld be allowed in the watershed that would increase runoff
volume. The flood retarding structure has a finite reservoir volume which was
designed for the 100-year flood. Future [and development should be designed
with sufficient stormwater retention so that the runoff will not exceed the capacity

of the flood retarding structure.
5.3.4 Stormwater Retention Requirements

Future development in the White Tanks No. 4 watershed shall provide
stormwater retention for the 100-year, 2-hour rainfall in accordance with the
"Uniform Drainage Policies and Standards for Maricopa County, Arizona". This
shall apply to all development. The County's current policy would allow low
density residential {1 acre lots and larger) to develop without retention. Under
normal circumstances, this would be acceptable; particularly in rocky

mountainous areas where construction of driveways and roofs don't necessarily
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increase runoff substantially. However, in this part of the White Tank Mountains,
there is a considerable amount of sandy soils which have relatively high
infiltration rates. Therefore, development, even low density single family

development, will result in greater runoff.

In addition to the soil situation, there are other reasons to require stormwater
retention. Most importantly is that the flood retarding structure No. 4 was
designed for natural conditions in the watershed. Therefore, any construction

that would result in increased runoff will have to retain runoff in order to maintain

the integrity of the design.
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SECTION 6 SOUTHWEST AREA WATERSHED

6.1 Introduction

The southwest part of the White Tanks/Agua Fria ADMS watershed lies south of
Interstate 10 and west of the future Estreila Freeway. It is roughly 30 square miles in
size and is shown on Figure 6.1. The watershed drains directly to the Gila River which
provides an outfall for future local drainage systerhs. No regional drains are envisioned

for this part of the watershed.
6.2 Existing Conditions

6.2.1 Drainage Characteristics

This part of the study area is, for the most part, agricultural land that slopes at a
rate of about 0.7% toward the Gila River. The watershed drains in a southerly
direction; parallel to the major mile streets and the farm roads and irrigation
ditches which are all typically aligned north and south. The resuit is numerous
parallel drainage patterns which don't combine until they reach south of the
Buckeye Canal. Below the Canal, floodwaters concentrate in a very wide,
shallow, low-lying area that flows westerly, paralleling the Gila River. A subtle
ridge which is about 5 feet high separates it from the Gila River. A large part of
this low lying area south of Buckeye Canal is actually inundated by the Gila

. River floodplain.
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6.2.2 Land Use

Almost the entire watershed is agricultural land. The only exceptions are 1) a

small amount of housing; mostly along I-10 between Jackrabbit Trail and Citrus
Road, 2) a portion of the Harness Race Track, and 3) the abandoned Air Force
landing field area north of the Roosevelt Canal and west of Tuthill Road.
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6.2.3 Known Flood Hazards

The existing flood hazards consists of 1) ponding behind the Roosevelt Canal
and the Buckeye Canal, 2) ponding behind the Southern Pacific Railroad, 3)
accumulation of runoff in the low lying area south of the Buckeye Canal, and 4)
concentrated flows from culverts under 1-10. In addition there is the ever present
shallow flooding problem in the agricultural areas where there are no well

defined channels to convey the larger, less frequent floods.

The ponding behind the Canals as well as the. Railroad was delineated as part of

this study and is documented in Part A, Flood Study Technical Data Notebook.

The low lying area south of the Buckeye Canal is subject to fiooding from two
different sources. The first source is runoff from the watershed. It accumulates
in this area and results in 100-year peak discharges that exceed 2000 ¢fs. The
second source is backwater from the Gila River. Much of the low lying area is
inundated by the 100-year flood on the Gila River.

There are numerous culverts under [-10 that discﬁarg_e into the watershed. The
peak discharges from the culverts are relatively small and therefore, with the
existing downstream agricultural land uses, they don't present a major flood
hazard. However, in many cases, the culverts outlet to channels that do not

have sufficient capacity to contain the 100-year peak discharge. And in some

cases, they discharge in areas where there is no visible channel at all.




6.3

Area Drainage Master Plan

6.3.1 Local Drainage System

The drainage plan for the watershed does not include a regional drain. Instead,
local drainage systems of channels or storm drains, constructed along the
north/south mile streets, together with onsite stormwater retention, is proposed
for the watershed. The outfail for these systems is the Gila River. As described
in Section 3.1, these conveyance structures are normally designed for the 10-
year flood with provision to contain the 100-year flood between houses and
buildings while allowing the streets to flood. This type of system will provide .
adequate stormwater conveyance for the watershed because, as described
earlier, the stormwater runoff tends to flow southerly in numerous parailel
drainage patterns; not combining until they reach the southern end of the
watershed which is located within the floodplain of the Gila River.

ConSequently, the contributing drainage area for the local drainage systems
remain relatively small which results in 100-year peak discharges that can be
contained in a combination of low flow in roadside channels andfor storm drains

and overtand flow in the streets and open spaces.
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6.3.2 Retention Requirements

As is the case for the rest of the study area, onsite retention will be required
within the watershed in accordance with the Uniform Drainage Policies and -
Standards for Maricopa County (reference 7). Stormwater retention for this part
of the study area is particularly important because there is no regional drain
proposed to capture overland floodwaters. The local drainage conveyance
structures will be designed to convey the 10-year flood while allowing the 100-
year flood to inundate adjacent streets and open areas, but without flooding
adjacent buildings and houses. Therefore, if onsite retention were not provided,
the 100-year peak flows could easily exceed the capacity of the streets and flood

the adjacent buildings.
6.3.3 1-10 Channel

As part of the area drainage master plan for the Estrella Freeway watershed |
(see Section 7.3), a channel is proposed along the north side of I-10. This
channel will collect the flows that currently pass through culverts under {-10 and
convey them to the Estrella Freeway Channel. The Channel has two purposes.
One is to contain floodwaters on the upstream side of 1-10. The other is to
prevent floodwaters from discharging on the downstream side of the Freeway
into what, in many cases, are channels with insufficient capacity or, in some
cases, into nonexistent channels. The I-10 Channel provides significant flood

protection for the southwestern area and will allow the area to develop without

the need for a regional drain.




6.3.4 Ponding at the Roosevelt Canal, Buckeye Canal and the Southern

Pacific Railroad

As described in Section 6.2.3, there are several ponding areas that currently
exist behind the Canal and Railroad embankments. These present two flood
hazards. One is the inundation on the upstream side. The other is the
overtopping of the embankments which results in downstream flooding that is
often more severe than what would have occurred in the natural condition;
without the embankments in place. The inundation on the upstream side of the
embankments is fairly easy to mitigate. Buildings can simply be constructed
above the top of the embankments. Downstream flooding, however, is more .
difficult to prevent, Consequently, future development will have to provide canal
overshoots and railroad culverts which are capable of conveying the 100-year
flood in order to prevent floodwaters from overtopping and washing out the

embankments.
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SECTION 7 ESTRELLA FREEWAY WATERSHED

7.1 Introduction

The Estrella Freeway watershed includes one of the most prominent features of the
White Tanks/Agua Fria ADMP. That feature is a flood control channel along the future
Estrella Freeway. The channel will parallel the Freeway alignment for nearly the entire
jength of the study area and will provide much needed stormwater conveyance in an

area where none now exists.

The future Estrella Freeway will begin at State Route 85 and proceed northward,
through the middle of the study area, generally along the alignment of Cotton Lane. At
Grand Avenue the freeway will curve to the east and continue in an easterly direction to
its connection with Interstate 17. The portion of the freeway between State Route 85
and Grand Avenue is located entirely within the study limits of the White Tanks/Agua
Fria ADMS and therefore introduces an important element for consideration in

developing the area drainage master plan.

Figure 7.1 presents the Estrella Freeway watershed. The drainage boundaries are

based on future conditions which include:

A A flood control channel along the future Estrella Freeway that extends from the .

Gila River upstream to Bell Road.
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7.2

Channel improvements on Beardsley Canal Wash, Tuthill Dike Wash and
Jackrabbit Trail Wash. These channel improvements wiil preclude the mountain
runoff from entering the Estrella Freeway watershed (refer to Sections 4 and 5).

A new channel along Interstate 10 from Jackrabbit Trail to the Estrella Freeway.

The future Sun City Grand project north of Union Hiils Drive which wiil provide
onsite detention/retention for the 100-year flood (refer to Section 9).

Existing Conditions .
7.2.1 Drainage Characteristics

The drainage area that contributes runoff to the proposed Estrella Freeway is
predominantly agricultural land with fairly flat, uniform slopes that range from
0.4% up to 1.0%. The watershed measures 46 square miles and generally

slopes in a southeasterly direction toward the future Freeway.

The agricultural development has obscured, for the most part, the natural
drainagé patterns. The result is wide, shallow, uncontained flooding in most of
the watershed. Smatler, more frequent flooding is conveyed along irrigation
ditches and roadside channels; whereas, larger floods exceed these relatively

insignificant conveyances and cause wide, shallow flooding across the

farmiands.




There are several man-made features within the watershed that collect, pond
and/or convey considerable amounts of floodwater. The floodplains associated
with these were delineated as part of this study and documented in Part A. They
include Cotton Lane Wash, Perryville Road Wash, 191st Avenue Wash,
interstate 10 and the Roosevelt Canal (see Figure 7.1).

7.2.2 Land Use

The watershed is largely undeveloped land which is being used primarily for

' agriculture. Within the 46 square mile drainage area, approximately 31 square
miles is farmiand and another 8 square miles is undeveloped desert. The
remaining 7 square miles is made up developed lands which include Clearwater
Farms, Perryville Prison, part of the Harness Racing Track and several smaller

outlying residential developments.
7.2.3 Known Flood Hazards

Existing flood hazards within the watershed include the floodplains documented

in Part A, the shallow flooding within the agricultural areas and the potential

breakouts from the diversion channels along Beardsley Canal Wash and
Jackrabbit Trail.




Beardsley Canal Wash and Jackrabbit Trail Wash

The existing diversion channels along Beardsley Canal Wash and -

Jackrabbit Trail do not have sufficient capacity to contain the 100-year
flood. Therefore, during major floods, stormwater runoff will overtop the
Beardsley Canal and Jackrabbit Trail and flow southeasterly into the
Estreila Freeway watershed. As part of this study, improvements are
planned for both Beardsley Canal Wash and Jackrabbit Trail Wash which
will prevent these breakout flows from occurring. Refer to Sections 4 and
5 for a more detailed description of each of these flood hazards. Also |

included in Sections 4 and 5 are the concept channe! improvements.

Cotton Lane Wash
The floodplain for Cotton Lane Wash was delineated as part of this study
and is documented in Part A. Cotton Lane and the Atchison Topeka and

Santa Fe Railroad run parallel to each other from Indian School Road up
to Waddell Road. The Railroad is elevated somewhat and therefore
collects floodwaters and conveys them to the south. The conveyance
capacity, however, is not nearly enough to convey the 100-year flood.
Therefore, the Railroad is overtopped in several locations which include
the intersections with the major mile streets as well as in several
intermediate locations. Some of the flood flows which overtop the
Railroad are conveyed in Cotton Lane. The remaining flows simply

c. “tinue flowing is a southeasterly direction across 'the agricultural fields.
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It is important to point out that the Railroad embankment and the berms
along Cotton Lane create two flood hazards. One hazard is the flooded
area on the upstream side of the Railroad. This is a fairly easy fiood
hazard to deal with. New development can simply build with floor
elevations which are higher than the top of the Railroad. The second
hazard is more difficult to deal with. It is the hazard that elevated dikes,
berms or embankments create for downstream property. They
concentrate floodwatef which could potentially break over and wash out
the dike or berm. This results in greater flood flows than what would have

occurred in the natural condition without the berm in place.

Perryville Road Wash

Perryville Road Wash is a diversion channel which ié located along the
west side of Perryville Road. At its upstream end it is a natural occurring
wash which collects the breakout flows over Beardsley Cana! at Northern
Avenue. The wash flows southeasterly until it reaches Perryville Road at
about Glendale Avenue. At that point the flows are channelized to the
south along Perryville Road. The channel ends at an irrigation reuse
reservoir located 1/2 mile east of Perryville Road along the north side of

Camelback Road. From there floodwaters continue in a southeasterly

direction causing shallow flooding across agricultural lands.




As was the case with Cotton Lane Wash, the channel along Perryville
Road does not have adequate capacity to contain the 100-year fiood.
Therefore, several breakouts occur along its reach. (See Figure 7.1)

191st Avenue Wash
191 st Avenue Wash is a diversion channel along the west side of 191st

Avenue. it collects floodwater from Bethany Home Road downstream to I-
10. Much like Perryville Road Wash, it does not have sufficient capacity
to convey the 100-year flood and therefore numerous breakouts occur

along its reach (see Figure 7.1).

Interstate 10 {1-10)
[-10 is elevated through the Estrella Freeway watershed.and therefore

tends to collect stormwater runoff. There are two flood hazards
associated with 1-10. It ponds stormwater and inundates land on its
upstream side and it also concentrates flows on its downstream side at
the discharge points of culverts and roadway underpasses (see Figure

7.1).

Roosevelt Irrigation District (RID} Canal

The RID Canal is also elevated through much of the study area and

therefore causes floodwaters to pond on its upstream side (see Figure

7.1).
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7.3 Area Drainage Master Plan

The area drainage master plan for the Estrella Freeway watershed includes a future
regional flood controi channel along the Estrella Freeway as well as a future channel
along Interstate 10 (1-10). These channels will provide capacity to convey the 100-year

flood and will serve as outfalls for the local drainage system.
7.3.1 Background Information on the Estrella Freeway

The Estrella Freeway (State Route 303L) is part of the valley freeway system
. that is being constructed by the Arizona Department of Transportation (ADOT).

It will loop around the northwest valley; connecting State Route 85 and I-10 with

I-17. Its alignment through the study area runs northward from State Route 85,

generally along Cotton Lane, to Grand Avenue, At Grand it turns to the east and

continues in that direction to 1-17.

Approximately two years ago, a two lane interim roadway was buiit within the
right of way for the Estrella Freeway from Thomas Road, north to Grand Avenue.
The interim roadway will remain until the freeway is constructed. The freeway,

however, is unfunded at this point in time and is not in ADOT's 5-year

- construction plan.




According to the Location Study Plan (reference 12), the Estrella Freeway will be
a 4-lane, divided highway; constructed at or above existing ground. That is, its
profile will rise up to pass over the mile streets; and come down, to near existing
grade, between the mile streets, The hydrologic Investigation Report for the
Estrella Freeway (reference 13) states that the freeway drainage system is to

provide a 50-year level of service for cross drainage.

Due to its elevated profile, and due to the 50-year cross drainage requirement,
the Freeway will collect the floodwater runoff that comes off the agricultural land
to the west. The concentration of these shallow flood flows presents a drainage
design challenge because adequate outfalls do not exist on the downstream side
of the Freeway to accept the discharge of concentrated flows. As described
previously, this part of the study area is almost entirely used for farming which
has obscured the natural drainage patterns. The result is a distinct fack of
stormwater conveyance. The conveyance struétures that do exist are minor
roadside channels and agricultural ditches; none of which have nearly enough
capacity to provide an outfall for the concentrated flows collected by the

Freeway.

ADOT carried out an investigation of drainage alternatives (reference 14) to
address this issue for the Cotton Lane section of the Estrella Freeway. The
investigation considered three alternatives which included: 1) a “"continuous
channel" from Bell Road, south to the Gila River, 2) a "continuous channel with
on-line detention" from Bell Road to the Gila River, and 3) a "pass-through"

concept where floodwater is passed through the Freeway at the mile streets.
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ADQT's estimated costs for these three alternatives is $48 million, $41 miliion
and $27 million, respectively. Based on these costs the "pass-through" concept
is ADOT's preferred alternative. ADOT's investigation, however, points out the
fact that the pass-through concept “offers little benefit in solving the overall
drainage problem in the area." (Reference 14) The memorandum goes on to
state that "there is a potential for future liability to exist as a result of continued
downstream flooding, even though the proposed drainage facilities will maintain
or reduce the extent of downstream flooding from a technical perspective.” In
other words, ADOT recognizes that the pass-through concept, although $20

million less expensive, could pose a liability problem for downstream flooding.

Staff at the Flood Control District and ADOT have discussed, and are continuing
to explore, the concept of a partnership wherein the F Iood. Control District would
provide funds to upgrade the drainage design for the Estrella Freeway from a "
pass-through system to a continuous channel. This partnership would be of
great benefit to the area by providing a major regional drain in an area that is
subject to substantial shallow flooding. It would also benefit ADOT by
significantly reducing their future liability for downstream flooding. Therefore,

this drainage master plan is based on the assumption that ADOT and the Flood
Control District will join in a partnership to construct a regional flood control

channel along the Estrella Freeway.
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7.3.2 Estrella Freeway Channel

A concept plan, for a future 100-year flood channel located along the west side
of the proposed Estrella Freeway, has been prepared as part of this ADMS.
Appendix F includes the concept channel plan, an itemized cost estimate and

the hydrauiic calculations.

The concept is to construct a concrete lined channel from Bell Road downstream
to the Gila River; approximately 17 miles long. The concept plan is based on a |
trapezoidal cross section with 2H:1V side slopes that averages about 10 feet
deep. The bottom width varies from 10 feet to 100 feet; with corresponding top

widths ranging from 50 to 150 feet.

The 100-year peak flows in the proposed channel range from 800 cfs, at the
upstream end, to 10,700 cfs at the Gila River. This compares fairly well to the
50-year peak flow of 9300 cfs that ADOT used to develop their "continuous

channel concept"” (reference 14).

The design presented in Appendix D maintains subcritical flow for the entire 17
mile long channel. In order to keep the channel within the subcritical flow range,
a channel slope of 0.2% was used for most of its length. This results in the

requirement for numerous drop structures which increase the cost of the

channel,

101




The channel concept presented herein is only one possible solution to providing
conveyance for the 100-year flood along the Estrella Freeway. There are many
other possible options which should be studied prior to construction. Some of
these other options include 1) minimizing the channel cross section by providing
detention basins, 2) building an earthen channel which would provide
opportunities for recreation development, 3) reducing the cross section in areas
by designing supercritical flow sections, and 4) using bridges at the cross streets

rather than box culverts.
7.3.3 1-10 Channel

The area drainage master plan includes a channel along the north side of 1-10.
The purpose of the channel is to contain flooding on the north side of the

freeway and to collect flow that currently passes under the freeway in culverts.
Appendix G includes the concept channel plan, an itemized cost estimate and

the hydraulic caiculations.

As described in Section 7.2.3, |-10 is elevated and therefore coliects stormwater.
The freeway was designed as a rural type highway that collects cross drainage
flows and passes them under the roadway in culverts. |-10, however, has a
similar problem as the proposed Estrella Freeway. That is, the outfall channels
downstream of the highway are either nonexistent, or they lack the necessary
conveyance capacity to provide an adequate outfall for the culverts. Therefore,
the highway culverts tend to concentrate flows and discharge them in a shallow
flooding situation. These culverts don't create problems under existing
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conditions because the area is aimost entirely farmiand and the culverts are, for
the most part, small diameter pipe with limited flow capacity. As the area
develops however, the concentrated outflow from these culverts could present

downstream conveyance problems.
7.3.4 Local Drainage System

The Estrelia Freeway Channel will provide an excellent outfall for local drainage.

Figure 7.2 presents the concept for the local drainage system which consists of

channels and/or storm drains on the east-west mile streets. Since the watershed

is long and narrow, these local drains are only 2 to 3 miles in jength with .
corresponding drainage areas of 2 to 3 square miles.

It is assumed that these local drains will be designed for the 10-year flood to be_,_:;
in accordance with the Drainage Design Manual for Maricopa County (reference'
15). Larger, less frequent floods will be conveyed in a combination of flow in the
10-year drains and overiand flow in the streets and open spaces. The Estrella
Freeway Channel will provide an outfall for the drains as well as the overland

flows resulting from large floods.




7.3.5 Floodplains along 191st Avenue, Perryville Road and Cotton Lane

The combination of future drainage improvements within the watershed will
eliminate the existing fioodplains along 191st Avenue, Perryville Road and
Cotton Lane. These improvements include the proposed channelization on
Beardsley Canal Wash and Jackrabbit Trail Wash which will significantly reduce
the peak discharges along Perryville Road and 191st Avenue. In addition, the
future local drainage systems along the east/west mile streets will provide the

conveyance necessary to prevent the concentration of floodwaters along all

three of the roadways.
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SECTION 8 AREA NORTH OF GRAND AVENUE

8.1 Introduction

The portion of the study area that lies north of Grand Avenue represents a relatively
small part of the overall study area; covering only about 2 square miles. It is bordered
by Sun City West on the north, Grand Avenue on the southwesterly side and the Agua

Fria River on the east.
8.2 Existing Conditions

8.2.1 Drainage Characteristics

The watershed is bounded on the north by the Bell Road Drainage Channei
which collects runoff from Sun City West and diverts it to the Agua Fria River.
Constructed as part of the Sun City West development, it has sufficient capacity
to convey the 100-year flood. Consequently, runoff from areas north of Bell

Road do not enter the study area.

The Atchison Topeka and Santa Fe (AT&SF) Railroad, which paraifels Grand
Avenue, creates a drainage boundary along the watershed's southwest side.
Runoff coliects along the Railroad, which is elevated, and flows southeasterly to
the Agua Fria River.
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Runoff from the watershed concentrates and discharges to the Agua Fria River
in two locations. One location is at the AT&SF Railroad discussed above. The
other location is Lizard Acres Wash which drains the northern part of the

watershed. It discharges to the Agua Fria River at about Greenway Road (see

Figure 8.1).
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8.2.2 Land Use

The portion of the watershed that lies south of Lizard Acres Wash and west of E
Mirage Road is the old part of the City of Surprise which consists primarily of
single family residential housing. The northern part of the watershed, north of
Lizard Acres Wash, is mostly developed with newer commercial buildings and an
RV Park that fronts onto Bell Road. In addition to these areas, the AT&SF
Railroad recently constructed an 85 acre automabile distribution center on the
north side of Grand Avenue, east of El Mirage Road. The remainder of the
watershed, which lies south of Lizard Acres Wash and east of El Mirage Road is

used for agricultural purposes.
8.2.3 Known Flood Hazards

The known flood hazards for the watershed include flooding associated with the
Agua Fria River, runoff that concentrates along the AT&SF Railroad, and flows

. that collect in Lizard Acres Wash. Flooding associated with the Agua Fria River
was previously delineated and is shown on the Federal Emergency Management
Agency's Flood Insurance Rate Map as well as the Flood Boundary Floodway
Map. The flooding limits for the Agua Fria River are presented on Figure 8.1.
Nearly all of the watershed area south of Greenway Road is located within the

overbank floodplain area of the River. The flooding along the AT&SF Railroad
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was delineated as part of this study and is documented in Part A. The flooding
on Lizard Acres Wash was not defined with a floodplain because the drainage
area is small; less than one square mile. However, it is included in the

hydrologic model and the peak discharges are shown on Figure 8.1.

The AT&SF Railroad channel begins at Bell Road and flows southeasterly to the
Agua Fria River. Between Bell Road and Greenway Road it consists of a
shallow swale between the railroad and Santa Fe Drive. The swale has
insufficient capacity to contain the 100-year flood but the peak discharge is small
(approximately 200 cfs) and therefore does not pose a significant flood hazard.
Southeast of Greenway Road, the AT&SF Railroad recently constructed an .
automobile distribution center. This new facility is not reflected on the ADMS
topographic mapping. However, the facility includes an earthen channel around
its perimeter which is sized for the 100-year flood that accumulates along the
Railroad. The channel discharges to a large existing borrow pit located
southeast of the facility that, in turn, discharges to the Agua Fria River.

8.3 Area Drainage Master Plan

Preserving the two existing drainage channels (i.e., Lizard Acres Wash and AT&SF

Railroad Channel) will provide an adequate drainage system for the watershed.




Lizard Acres Wash provides drainage for the north part of the watershed. Its drainage
area was considerably reduced with the construction of the Bell Road Channel. Most
of its remaining drainage area has already been developéd. Preserving the
conveyance capacity of the channe! to a level required to convey the 100-year flood will
insure flood protection and provide sufficient stormwater conveyance for the north part

of the watershed.

The AT&SF Railroad channe! will provide drainage for the remainder of the watershed.
A portion of the channel, between El Mirage Road and Thompson Ranch Road, has
already been improved by the Railroad. They constructed an 85-acre automobile
distribution center (see Figure 8.1). Future development, downstream of the AT&SF

automobile facility, will need to maintain the capacity of the channel to its confluence

with the Agua Fria River.




SECTION 9 LOWER EL MIRAGE WASH WATERSHED

9.1 Introduction

This section covers the drainage master plan for the Lower El Mirage Wash watershed.
The watershed boundary shown on Figure 9.1 is for future conditions which includes a
channel along Reems Road and along Waddell Road. It also includes Del Webb's new

Sun City Grand Project which is currently in the planning stages.
@ o2 Existing Conditions
9.2.1 Drainage Characteristics

The watershed slopes in a southeasterly direction toward the Agua Fria River.
The land is primarily used for agricuitural purposes and therefore stormwater
runoff tends to spread out and cause shallow flooding. East of Dysart Road,
runoff concentrates in Lower El Mirage Wash and Lower El Mirage Wash
Tributary. Lower El Mirage Wash begins as a wide, shallow swale in the farm
fields and then transitions into a series of storage ponds upstream of El Mirage
Road. Downstream of El Mirage Road it is channelized through the Pueblo El
Mirage Golf Course and discharges to the Agua Fria River. Lower E| Mirage
Wash Tributary is a wide, shallow swale for its entire length until it combines
with Lower El Mirage Wash. The floodplains associated with both of these

. flooding sources were delineated as part of this study and are documented in
Part A.




9.2.2 Land Use

Currently the land within the watershed is used primarily for agricultural
purposes. There are, however, several areas that have been developed and a
large area that is planned for development by the Del Webb Corporation which

is known as Sun City Grand.

The areas that have already been developed include 1) the Pueblo Ei Mirage
Country Club located east of El Mirage Road between Peoria Avenue and
Cactus Road, 2) an older developed area of El Mirage which lies west of El
Mirage Road and north of Waddell Road, 3) an older area of Surprise which lies
north of Greenway Road and east of Dysart Road, 4) the Sun Village Resort
which is a new residential development located north of Bell Road between
Litchfield Road and El Mirage Road and 5) Kingswood Parke which is located
north of Bell Road and west of Bullard Avenue. Kingswood Parke is a
residential community tocated within Del Webb's Sun City Grand property.

Sun City Grand covers approximately 7 squaré miles of the watershed that is
currently undeveloped. It lies north of Bell Road and east of Bullard Avenue.
Del Webb's plan is to provide stormwater retention for the project which will

"bleed off" via storm drains to the Bell Road Channel.
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9.2.3 Known Flood Hazards

The known flood hazards include the flooding along Lower E| Mirage Wash and
Lower El Mirage Wash Tributary as well as the concentration of floodwaters
along Reems Road. In addition, there is the widespread shallow flooding
problem associated with the lack of adequate stormwater conveyance within the

agricultural areas.
9.3 Area Drainage Master Plan

For purposes of discussing the area drainage master plan, the watershed can be .
separated into two parts. One part is the area north of Bell Road where most of the

land is either currently being developed or is planned for development. The drainage

plan for this area is to provide stormwater retention and/or dete::tion with low flow storm

drains discharging to the existing Bell Road Channel which lies east of Grand Avenue.

The other part of the watershed is that area which lies south of Bell Road. This area is,

for the most part, farmland which is not currently planned for develapment. A regional

drain is envisioned for this area along Waddeil Road which would take advantage of

the outfall provided by Lower E| Mirage Wash.




9.3.1 Area North of Bell Road

The area north of Bell Road is, for the most part, either under development or
has been planned for development. These developments include the Sun
Village Resort, Kingswood Parke and Del Webb's Sun City Grand Project.
Kingswood Parke is located within Del Webb's property at the northwest corner
of Bell Road and Buliard Avenue.

All of these projects have been, or will be, designed with retention and/or
detention for the 100-year flood. At this time a master drainage plan is not
available for Sun City Grand but the concept, according to their engineers, is to
provide stormwater detention with low flow "bleed off" that will discharge to the
existing Bell Road Channel. The Bell Road Channel is aligned along the north
side of Bell Road from Dysart Road to the Agua Fria River. It was constructed
as part of the Sun City West project.

The combined effect of these three developments will be to effectively eliminate
the land north of Bell Road from the contributing drainage area. The future
condition peak discharges, therefore, along the proposed Waddell Road
Channel are based on the assumption that none of the land north of Bell Road

will contribute to the flow (see Figure 9.2).




9.3.2 Waddell Road Drainage Channe! and Detention Basin

The area south of Bell Road will discharge to a proposed regional drain along
Waddell Road. included in Appendix | are hydraulic calculations, a conceptual

plan and profile and an itemized cost estimate.

For at least two reasons, the Waddell Road alignment is a logical location for a

regional drain. One reason is that the roadway, under existing conditions,

diverts a substantial amount of stormwater. Therefore, the alignment follows an

existing flow path. Secondly, Lower El Mirage Wash provides an outfall that can

convey flows out to the Agua Fria River. .

The channel, however, will require a detention basin in the vicinity of Dysart
‘Road prior to discharging to Lower El Mirage Wash. The purpose of the
detention basin is to reduce the future conditions peak discharge to an amount
equal to or less than the existing conditions peak flow on Lower El Mirage Wash.
This is necessary because under current conditions a considerable amount of
floodwaters cross over Waddell Road and flow to the south. Therefore, if the
entire 100-year flood is collected along the roadway, it will concentrate more
runoff in Lower E! Mirage Wash than what gets there under existing conditions.
Of course, if areas within the watershed are developed prior to construction of
the Waddell Road Channel, and if they provide enough stormwater retention, the

detention basin may not be necessary.
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The basin shown on this plan is designed for future watershed boundaries but
with existing land use. Future watershed boundaries include no contributing

drainage from north of Bell Road or west of Reems Road.
9.3.3 Lower E! Mirage Wash and Tributary

Both the Lower El Mirage Wash and the Lower El Mirage Wash Tributary

provide considerable stormwater conveyance for the watershed. The floodplain
and floodway associated with each of these flooding sources was delineated as
part of this study and are documented in Part A. Floodplain management will
preserve the flow capacity of these washes and provide long term floodwater

conveyance for the area.




Del Webb's

Deer ;
Valley Road Q‘:.\‘ ok, Sun City Grand
,,// : i S
s
%
Cl_q}‘ / - e, Legend
S A
fa_q\ 1800 cfs
Beardsi
R::d oy ; V7 it 2 o » 100 — Year Floodplain
A7 84 S
.- . L Watershed Boundary
277 A
o e e e e Rallroads
Kingswood
. %\ r‘.__? \I | = > ho" &, P ar k Su}g Wl;{?ge
Union —_— Z / £ ; €50
Hills Drive f’\ *;1 | g V7757
' 2 7 / & //y// /W/ 5
RN R 774/
- AY TN 7474/ /
] e *}( /] 374
Bell Road _ [ ousa L N0 | 7 o z
st Va / AN il , . “ o
el Y R | g d ;%
—J - < 5 < a
\Z f\r\/ i J ,1/ i} | <
= = J N\ i
A ' L
I = |/ / RN\
2
/ % P -
Grasnway ("'fw‘frj m ] e oo ’ ’ /-/5;4 o, -
Road 1 7 A B 4 ce e A
) j_...l"v——-‘J o b _— F r_.‘__,_"’" 1:J g 3
¥ ! ) ) =
: ?H i = )j )? E | [ At 13 r '55‘ 4%
s\, . g - v\//.r Wy B v RE==E=
ql’ ¢ ﬂ,ﬂ:’: I 4 Wy T / —x
v / : el g2
Waddell 7Il _:‘ i J _ ,./’J/ 290 cfs_, / 750 c)g.f 200 F,cé/ e e ; [} 2=
Road # f) ) g b P (—' =h - - i == :
LA Ak L 1 4 4 o - A% | f
S /.* If SlE 7 /’; /”- Yl [ EEZEENS |
. : Il yr A _/'f/ i % Ex,
/ (’/ S / g ,; j )/,f - E "_‘____f _,’,- o —’_‘,, — ; "': = -
rLJ' — < SiElE [ 4 ot ,—=r - / -~ z 4 =
i ,JJ ) e // Vi / 2 — =223
Cactus } — S e z il 1/ i & B %
= J A = < )’ T Ele ey
] [T L SINL - i
g T ;: o~ J — _\ E - _/1 l
j V E: J A 17 <7 : I
—/ | - I |/ 7 ;
¥ = !
Peoria (f i i :é/— r/ s n / o ﬁ!_P_,__\
Avenue S DI . e . L gL [ N
2 S g B S & t
£% z 83 8§ 33 2 3
= 15 Q % 5 ] < Sc Q&

Existing Condition Paak Flow

Figure 9.1

Existing Conditions

Lower E/ Mirage Wash
Watershed

WHITE TANKS/AGUA FRIA
AREA DRAINAGE MASTER STUDY

t
SRS

Location Map

HH

DEER WLLEY ROWD
BEARDSLEY ROAD
ov*/
f Z] UMOH HLLS DRVE
= 1~ “'QQ.
BELL ROA
56:1::5 %
| Z] GREEHNAY NOAD
o[ B
ROAD
1w ||| w|w|w o{t’ 1
= CACTUS ROAD
"B\ﬁuuuumunn\(
\ PEORI AVENUE
27 |es |es | mfes |ea | 27 e |x|es|es|zr|es
OLVE AVENUE
M (33| | 2 |2 |33 |3 || 2|2 || M|
AVENUE
g|ly1 | &3] 4|3 | e|1 |&|3 43 |8
._& OLENDALE. AVENUE
Ul |7 |e|2|w|u]el7eNd [w|n|f
BETHANY HOME ROAD
|13 || |w|w|u|oaflw|w|w|w]
row0
BY | B4 9 (o |t |ee|ea|eaf|is |0 )| cmdae|en
jomrns he INOUN 3CHOOL AOAD
2les|a|29|en|er (o |es|ea|w|es
THOMAS ROAD
un VU |IJ|B|A||A| M|
—_———— it
| s|safefr[s[a] 3 '
\ I AN GUREN STREET
ef7| a9 |w|n e 3
hﬂ-‘ TUMA ROAD
13 (e 17 16| 15|14 |18 |17|18|19
LOWER BUCKEYE ROAD
pefis) oo et [er|ea|ea |19 |20 en |2
BROADYAY ROAD
es [ aavzsaaunm:‘rl
SOUTHERN AVENUE
3 |21 32 |33 |4 | ™ }l&ﬂ]
> BASELINE ROAD
li=4l3*
BELOAT ROAD
ED4
BLLOTT AOAD




Deer

Valley Road

Beardsley

Road

Union

Hills Drive

Bell Road

Road

Waddesll

Road

Cactus

Road

Peoria
Avenue

Del Webb's
Sun City Grand

Stormwater runoff to be
retained onsite in this area
with low flow discharge to

the Bell Road channel.

A e
;//

Legend

1800 CF Proposed Condition Peok Flow

100 - Yeor Floodplaln

New Detention Basin

Watershed Boundary

+———+ Railroads

————— Future Local Drainage System
Kingswood
-, Park
X @% /- Sun Village

Resort

o ors

Figure 9.2

Area Drainage Master Plan

for

Lower £l Mirage
Watershed

WHITE TANKS/AGUA FRIA
AREA DRAINAGE MASTER STUDY

\

"y

J

-
I o
/ s ;,.r"“

bhanel }{oncre?éﬂms@ 5

2

| _(Edrthen).

\\

eewal

e 8

ang

il J
30 CFS / 630 CFy/ 830 ) 1300 LES— 1509 ¢rs
= T -

2y,

sh

T

ta \Fe?

\&;s treila

- -.
Nebf‘
\_Lane

N

SN Cot

N

o

Cotton

i , 7 . -
//c _/ New_waddell Road Chanr,\é? (Earthen) - &
PFea (€ - e P £ [~ o
~ ~ L/ - 2
| TR -
py . "JV/ _/J /'j -—‘/_/ o‘@:—_
A o 7 ra e
" // P I~
£ A P &
/ I/ -
g = - /—’/ / y {_,’—/ A=
< - eati] o . - A
%J // !.fT_ /7 7
] = o2
7 | A S ! Lr 2 ;
! r
" _\\ 2 ﬁ -
Jj A = N : -~ =
— T 5 ’
Vs s "
P r//" ;/I r s |
~ < -~
el s
7 F Ny I o ! 2l r—'/ T I
L}] (V]
q-
TR T
] < e Q

L
pouir
=1 e
&0 |- B
Julo|e 7//7
n 14 |13 m |17 16
'N“..\ ,u eleafe||o|m
ey |ea|zr|es|es[am]es|es
a2 |z | |m|x|n|e|=n
& a L] 3 e 1 [ L] 4
7o |s|ww|on]e]|7|eyS
w|lufw|s|u|la|e|nr|s
19 |eo | et |ee el || &
0 |m|es||es|s|w| 5|0
3| || |m|s|n|=
%-, N EEEEEE
RN A R LA
w7 ||| |njw|o]s|s
e | o [ee | (B4 |to [m]es |22
ev|em |7 |es[es|m |2 arrl
FERERERE-NET -’5.._’
TERE ay
7|
g 2 TRE g

dlitiel

Location Map




SECTION 10 DYSART DRAIN WATERSHED

10.1 Introduction

The Dysart Drain watershed is shown on Figure 10.1. The watershed boundary
depicted on the figure is for future conditions which includes a channel along the
Estrella Freeway and a channel along Waddéll Road. The existing watershed
boundary actually reaches well beyond the one shown.  Therefore, under existing
conditions, significant stormwater flows enter the watershed from outside these

boundaries. These flows are presented on Figure 10.1.
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10.2 Existing Conditions

10.2.1 Drainage Characteristics

The watershed is mostly flat agricultural land that slopes in a southeasterly
direction toward the Agua Fria River at a rate of about 0.5%. As is typicél for
most of the study area; smaller, more frequent flooding is diverted in an easterly
and southerly direction along roadside channels and agricultural ditches
whereas, larger floods tend to flow overland across the farm fieids. In the case
. of the Dysart Drain watershed, however, there are three notabté exceptions;
Reems Road, the Atchison Topeka and Santa Fe Railroad (between Olive
Avenue and the Dysart Drain), and the Dysart Drain Tributary. All three have
capacity to convey large flood flows and therefore, they all divert a considerable

amount of stormwater runoff (see Figure 10.1).
10.2.2 Land Use
The watershed area is roughly 24 square miles in size; of which, 23 square miles

is used for agriculture. The only developed area is located north of Peoria
Avenue on the east side of Dysart Road. This area includes Dysart High School

and Junior High School along with a large lot, residential subdivision.




10.2.3 Background Information on Dysart Drain

The Dysart Drain was built by the U.S. Army Corps of Engineers in 1958 to

collect off-site stormwater flows and prevent them from entering Luke AFB

property. It was constructed in conjunction with McMicken Dam which is located

upstream of the Base. McMicken Dam retains flows from a 320 square mile

drainage area that would otherwise flood Luke AFB. The floodwaters

impounded by the dam are discharged to the Agua Fria River (refer to Section

2.2). Dysart Drain's purpose is to collect and convey floodwaters from the

contributing drainage area downstream of McMicken Dam. It is located along

the north boundary of the Base; beginning at Reems Road and flowing easterly .

to the Agua Fria River.

The Dysart Drain has slowly, through time, lost a major amount of its capacity
due to land subsidence. The conveyance capacity has decreased from an
original design capacity of 1100 cfs down to a current capacity of approximately
300 cfs. Section 2.4 describes this subsidence problem.
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10.2.4 Known Flood Hazards

The diversions along Reems Road, the AT&SF Railroad and the Dysart Drain
provide stormwater conveyance for the watershed. They also, however, create
flood hazards by concentrating flood flows in areas that would otherwise only be
subject to shallow flooding. Consequently, these diversions represent the
primary flood hazards in the watershed. in addition, runoff that concentrates in
the Dysart Drain Tributary also represents a significant flood hazard. Each of
these flood hazards are described below.

Dysart Drain
Flooding problems caused by the Dysart Drain are due to the land

subsidence that has occurred since the channel was built. Figure 10.2
shows the effect of the differential land subsidence on the channel profite.

Currently, there are three'separate areas where stormwater from the 100-

year flood will breakout of the channel and flow south across Luke AFB.
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The first area is located just east of Litchfield Road. This area has
subsided approximately 12 feet over the last 35 years which has caused a
"low point" or sag in the channel invert. Stormwater ponds approximately
6 feet deep within the channel before it can flow out to the Agua Fria
River. This has severely restricted the conveyance capacity of the Drain.
Under current conditions, 945 cfs reaches this point during the 100-yeér
-storm event. Of this, only 345 ¢fs is conveyed east in Dysart Drain while
the remainder flow of 600 cfs breaks out south over the bank. The
breakout flows flood the Base housing area located south of Dysart Drain
and east of Litchfield Road. This problem is compounded by the fact that
the Base housing area south of Dysart Drain has also subsided. The
subsidence has created a low area where the breakout flows will pond as
much as two feet deep before overtopping Litchfield Road and draining
out to the west. The existing storm drains in this area cannot handie the
flows from the breakout and are not in fact able to handle the flows
generated from the local drainage area south of the Dysart Drain.
Therefore, this area will still be subject to local flooding even after the

Dysart Drain is improved.

The second area where breakouts occur is located just upstream of the
two existing 10" x 5.5' x 640" box culverts located under the AT&SF
Railroad spur at the north end of the Luke AFB runways. These culverts
are undersized (approximately 500 cfs capacity) to contain the flows that
come in from the north alorig the AT&SF Railroad. The combined 100-
.year flow in Dysart Drain at this point is 2560 cfs. Excess flows (2050 cfs)
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breakout over the south bank and continue south as sheet flow across the
Base runways. This flooding is typically accompanied by large amounts
of sediment and debris that is deposited on the runways. In addition,
several buildings adjacent to the runways are normalily flooded before the

flows exit the Base to the south.

The last area where breakout flows occur is between the west side of

Luke AFB and Reems Road. The earthen trapezoidal channel located on

the north side of Northern Avenue has insufficient capacity to convey the

flows that are coliected at Reems Road. Approximately 2350 cfs is

carried south in and adjacent to Reems Road. At Northern Avenue Dysart .
Drain collects flow but only has capacity for approximately 800 cfs. The

remainder of the flow (1550 cfs) will breakout to the south over the top of

Northern Avenue. The breakout flow continues south-southeast as sheet

flow until it is collected in the channel along the west side of the Base.

The west side channel collects flows and conveys them around the south

side of the Base and discharges to Bullard Wash.
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Reems Road

Reems Road and the farm fields to the west collect and convey a
significant amount of stormwater. Reems is different from a typical
County roadway in that it was constructed with an inverted crown to
convey runoff, presumably to carry floodwaters to the Dysart Drain. In
addition to the inverted crown, the farm fields are bermed up
approximately 2 feet which adds to the roadway's conveyance capacity.
The problem with the Reems Road conveyance, and the reason why it
causes a flood hazard, is that the agricultural berms are not capable of
containing the 100-year flood. Consequently, for its entire length through
the watershed, the berms along Reems Road are subject to overtopping
and being washed out which could result in floodwaters discharging onto
properties to the east in greater quantity than what would otherwise be

expected if the berms did not exist.

It should be noted that Figure 10.1 presents the existing conditions 100-

" year peak discharges which were used in the Flood Study documented in
Part A. The peak discharges along Reems Road were reevaluated with
the Concept Design Study for the Dysart Drain Improvement Project
(reference 11). It was determined that the conveyance capacity for
Reems Road is about 1000 cfs. Therefore, the reevaluation resulted in

additional split flows at Cactus Road and Peoria Avenue. These flows are
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presented on Figure 10.1. Flood flows above 1000 cfs will flow
southeasterly and enter the Dysart Drain further downstream. Regardless
of the split flow assumptions, however, floodwaters will coliect along the
Dysart Drain and spill over into Luke AFB.

Atchison Topeka and Santa Fe {AT&SF) Railroad
There is an existing channel along the west side of the AT&SF Railroad

that extends from Olive Avenue downstream to the Dysart Drain. In
addition to the channel, the Railroad is elevated as much as 3 feet. The
combination of conveyance in the channel along with conveyance above
the channel, diverted by the Railroad, is able to contain almost all of the
100-year flood. There is a short reach about halfway between Dysart
Drain and Olive Avenue (cross sections 0.496 and 0.592, Part A, Flood
Study Technical Data Notebook) where floodwaters will overtop the
Railroad. The depth of flow over the Railroad, however, is less than one
foot and what flow does overtop will be carried south to the Dysart Drain

in a channel that is located on the east side of the Railroad.
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The Railroad diversion causes two flood hazards. One hazard is the
intindation that accurs on the land altong the Railroad. The other flood
hazard is the breakout at the confluence with the Dysart Drain. The
Raiiroad and channel divert the 100-year flood which results in a 100-
year, concentrated peak discharge of 1770 cfs along the Railroad that
enters the Dysart Drain. This flow combines with the flow in the Dysart
Drain and exceeds its capacity which causes floodwaters to breakout and
flood Luke AFB.

Dysart Drain Tributary
Dysart Drain Tributary is a natural occurring wash that discharges to the

Dysart Drain about 1/2 mile upstream of the Drain’s outlet into the Agua
Fria River. Approximately 1400 cfs concentrates in the wash during the
100-year flood which far exceeds the conveyance capacity of its defined
channel. In addition, upstream of Northern Avenue the natural channel
has been obscured by agricultural development. What's left is a.wide,'

shaliow swale through the farmland which concentrates considerable

runoff during the 100-year flood.




10.3 Area Drainage Master Plan

Sufficient regional drainage can be provided for the Dysart Drain watershed by
improving and/or maintaining the existing floodwater conveyances within the
watershed. This includes 1) improvements to the Dysart Drain to increase its
stormwater conveyance capacity to a 100-year level of service, 2) developmentl of a
channel along Reems Road to convey the future condition 100-year flood and 3)
floodplain management along the AT&SF Railroad and the Dysart Drain Tributary to

preserve their floodwater conveyance capacities (see Figure 10.4).
10.3.1 Corrective Measures on Dysart Drain

As described above in Section 10.2.3, the existing Dysart Drain channel has
very little stormwater conveyance capacity due to over 35 years of land
subsidence. The diminished capacity has resulted in frequent, and sometimes
severe, flooding on Luke AFB. Inresponse to the flooding problem, fhe Flood
Control District of Maricopa County and Luke AFB have agreed to share the cost
to improve the conveyance capacity of the Dysart Drain to a 100-year level of
service. The Dysart Drain improvenﬁent project is scheduled for construction in
1995, Figure 10.3 presents a schematic of the selected aiternative. The
concept plan and profile along with the hydraulic calculations and cost estimates
were previously prepared as part of this study and are summarized in the Dysart
Drain Improvement Project, Concept Design Study, Selected Alternative

(reference 10).
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The Dysart Drain Improvement Project is being designed to convey the e)iisting
conditions 100-year flood. Future drainage improvements within the study area
should significantly reduce the peak discharges in Dysart Drain which, in turn,
will increase the level of service that it will provide. These future improvements
include diversion channels along the Estrella Freeway, Waddell Road and
Reems Road as well as the development of the Sun City Grand project. Figure
10.4 presents the future conditions 100-year peak discharges.

134




Construct

) Detgntion
BasN Replace Existing Earthen Channel
With Concrete Lined Channel
d , Existing Channel
To Remain
W L. A “ —_ Northern Avenue
Voo 3 - e = e ; = oy &
i p g e -\ Reconstruct o 21, e
. “ . . DYSART Existing Channel " g’
{Crossmg._.«' ...... . q -
B % H - o
'”" ORTO‘N_I
1 -_L_‘-:_fi . ",_- N
0 I " %
‘o SAND &
,EI S, GRAVEL L e
X s ? OPERATION I-
: z oy W
R w Y 2y , e D Glencale Avenue - ; o
L | 7N e | 4 | iz >
<
5 Luke : : :
© e | O
k- Bﬁﬁge 3 P P
§ C:rossmg---E o o (14
7] T e (<)
£ © Profile of o Profile of o
e ® = EXISTING 3\ — PROPOSED §
o 8 CHANNEL : CHANNEL =
i INVERT INVERT w
mmw, : : :
8 :
N i
‘Q :-Outlet
5 55' & Eél!-lsf;rSmSIG -E Spillway
pis r = 27" SECTION 'S

PROPOSED
CROSS
SECTION

Channel Invert

DYSART DRAIN
FIGURE 10.3 G Segtion at 3000 SELECTED ALTERNATIVE




10.3.2 Reems Road Channel

The regional drainage plan inciudes a channel along Reems Road designed to
convey the future condition 100-year flood. Future conditions include the
Estreila Freeway Channel and the Sun City Grand project. The proposed
channel is earthen lined and reaches from its outfall at the Dysart Drain
detention basin upstream to Bell Road. Appendix H includes the conceptual

channel profile, the hydraulic calculations and the cost estimate.

As described above in Section 10.2, Reems Road conveys a significant amount
of floodwater under existing conditions. Between Peoria Avenue and Northern
Avenue it has a capacity of about 1000 cfs which is carried in a combination of
flow in the roadway and flow in the farm fields adjacent to the roadway. Much of
this existing conveyance capacity is created with agricultural berms adjacent to
the roadway which are susceptible to overtopping and wash out. Providing a
channel along the roadway alignment will prevent this flood hazard while at the
same time preserve and/or increase the conveyance capacity of Reems Road.
In addition, the proposed Dysart Drain Detention Basin at Northern Avenue was
designed to accept flood flows from Reems Road and, consequently, it has

sufficient storage capacity to provide an outfail for a channel along Reems Road.

The concept plan for the Dysart Drain calls for a 600 ac-ft detention basin with a
spillway elevation of 1102.0. Under existing conditions the basin high water
levei for the 100-year flood is 1199.7 with a corresponding peak volume of 440

ac-ft (Reference 10). - Under future conditions, which includes the Estrella
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Freeway Channel, Reems Road Channel and the Sun City Grand project, the
100-year peak stage will be 1199.0 which corresponds to a volume of 400 ac-ft.

10.3.3 ATA&SF Railroad Channel and Dysart Drain Tributary

Both the AT&SF Railroad (between Olive Avenue and Dysart Drain) and the
Dysart Drain Tributary currently convey the existing condition 100-year flood in
fairly wide shallow floodplains. These conveyances can be preserved with
floodplain management. In the case of the AT&SF Railroad, the floodplain
delineation was completed as part of this study and is documented in Part A.
The floodplain for the Dysart Drain Tributary, however, was not delineated as
part of this study. Therefore, the floodplain will require delineation before any
future development can take place so that development can be designed to
preserve the conveyance capacity without increasing the flood hazard to

adjacent property.

As noted in Section 10.2, the AT&SF Railroad is overtopped by the 100-year
flood in a short reach between the Dysart Drain and Olive Avenue. This reach is
identified with cross sections 0.496 and 0.592 in the Flood Study Technical Data
Notebook, Part A. The depth of overtopping is less than one foot. Under current
conditions, the flows that overtop the Railroad will simply flow southerly to the
Dysart Drain along the east side of the Railroad. Future deve!opme.nt in this

vicinity should be designed to contain these floodwaters.
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In the case of development on the east side of the Railroad, the property should
be elevated in such a way as to prevent overtopping the Railroad and force the
floodwater to stay on the west side. This is an acceptable approach from a
floodplain management standpoint because it will result in a water surface
elevation increase of less than one foot as indicated earlier in this section. In
addition, the Dysart Drain Improvement Project is being designed with the
assumption that the entire 100-year flood is contained along the west side of the

Railroad.

In the case of development on the west side of the Railroad, it shall be designed
on the basis that all of the floodwater wili be contained on the west side of the
Railroad. it shall also be designed to provide freeboard in accordance with
FEMA requirements (reference 9) in those areas where the Railroad is elevated

and acts as a dike.

It is important to make clear that the overtopping is an existing condition. The
peak discharge will be significantly reduced in the future after diversion channels
are constructed along the Estrella Freeway, Reems Road and Waddeli Road. In
fact, the peak flow is reduced from an existing discharge of 1800 cfs down to 650
cfs (see Figure 10.4). Therefore, even without structural improvements on the

Railroad or the Channei, the overtopping problem will be alleviated in the future.
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SECTION 11 COLTER CHANNEL WATERSHED

11.1 Introduction

This section presents the drainage plan for the Colter Channel watershed. Colter
Channel, which has a drainage area of about 4 square miles, is currently under
construction by the Flood Controi District. Its purpose is to provide flood protection for
Litchfield Park as well as for the planned future widening of Camelback Road. The
channel is about 2 miles in length; beginning a little east of Litchfield Road and flowing
easterly to its outfall at the Agua Fria River. lIts alignment generally follows Colter

Street which is 1/4 mile north of Camelback Road; hence the name Colter Channel.

The boundaries for the watershed include the area which lies .downstream of Colter
Channel; between the Channel and Camelback Road. This area is a strip of land about
1/4 mile wide that actually drains to Cameiback Road. It is included herein for two
reasons. First, the ADMS hydrologic model is based on the drainage boundary being
along Camelback Road, rather than Colter Channel. Second, a future channel is

proposed along Camelback Road which will parallel the Colter Channel and convey

stormwater to the Agua Fria River.




11.2 Existing Conditions
11.21 Drainage Characteristics

The Colter Channel watershed is relatively small, about 4 square miles and has
distinctly hilly terrain in comparison to.most of the study area (see Figure 11.1).

Slopes range from about 0.5% to over 10% on the steepest hillsides.

The western part of the watershed drains southerly toward Colter Channel and

Camelback Road. The remainder of the watershed drains easterly, flooding over

the Airline Canal and El Mirage Road before it reaches the Agua Fria River. The .
Airline Cana! is somewhat elevated and causes ponding of stormwater runoff

along its western side.
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11.2.2 Land Use

In addition to its hilly terrain, the Colter Channel watershed is also somewhat
unique because it consists predominantly of undeveloped natural desert. Other
than a few scattered residential areas, the entire drainage area is relatively
undisturbed natural desert except for about one square mile of agricultural land
which lies downstream of the Airline Canal; between the Canal and the Agua

Fria River.
11.2.3 Colter Channel

The Fiood Control District of Maricopa County is currently constructing Colter
Channel. When completed, the channe!l will have sufficient capacity to convey
the 100-year flood and will provide a drainage outfall for the contributing
watershed. The purpose for constructing the channel is twofold. First, Litchfield
Park has experienced flooding from the runoff north of Camelback Road. Colter
Channel will significantly reduce the potential for flooding. Second, the
Maricopa County Department of Transportation (MCDQT) has plans to widen
Camelback Road. The construction of Colter Channel will allow MCDOT to
reduce the size of the roadside channel required to protect Camelback Road

from flooding.
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Some of the property that drains to the Colter Channel will not require
stormwater retention when developed. The owners of these properties gave the
District an easement to construct and maintain the channel. In return, the
District designed the channel to convey future, developed condition peak
discharges from their property (reference 16).

11.2.4 Litchfield Park Detention Facility

The Litchfield Park Detention Facility was constructed in 1991 to replace the
deteriorated Litchfield Park Dam (a.k.a. Murphey's Dam). It controls runoff from
a 0.8 square mile drainage area located in the northwest part of the watershed
(feference 17). The detention facility was designed for the 100-year flood. It
reduces the 100-year peak discharge from 900 cfs down to 85 cfs. It should also
be mentioned that a 42" storm drain on Luke AFB discharges to Dale Creek
Wash (named Litchfield Wash in Part A) which, in turn, discharges to the
detention facility. This storm drain discharges at a rate of 60 cfs during the 100-

year flood.
11.2.5 Camelback Road Channel

MCDOT plans to construct a drainage channel along the north side of
Camelback Road in conjunction with widening the roadway. MCDQOT's schedule
is to begin construction in 1997. The conceptual design calls for an earthen
roadside channel from Litchfield Road to the Agua Fria River. The contributing
drainage area is, for the most part, limited to the area downstream of the Colter
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Channel which lies between the Channel and Camelback Road. The level of
flood protection will be the S-year flood based on existing conditions, however,
the level of protection will increase in the future due to stormwater retention
requirements. That is, as the contributing area develops, stormwater retention
will be required for the 100-year, 2-hour rainfall which will significantly reduce
flows to the channel; thereby increasing the level of protection it will provide to a
level greater than the future 100-year flood (reference 18).

11.2.6 Known Flood Hazards

The known flood hazards defined in Part A of this study include the ponding
behind the Airline Canal and the flooding along Dale Creek Wash (named
Litchfield Wash in Part A). Dale Creek Wash flows into the Litchfield Park
Detention Facility. These flood hazards were delineated as part of this study
and are documented in Part A.

11.3 Area Drainage Master Plan

Figure 11.2 presents the drainage plan for the watershed. The major elements of the
plan have either been constructed or have already been designed. They include the
Litchfield Park Detention Facility, the Colter Channel and the Camelback Road
Channel. Section 11.2 provides descriptions of each of these flood control facilities.
The following paragraphs describe the special stormwater retention requirements for
the watershed as well as the need to provide floodwater conveyance in the eastern part

of the watershed.
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11.3.1 Stormwater Retention Requirements

Stormwater retention is not required for the area that drains to the Litchfield Park
Detention Facility; nor is it required for portions of the Colter Channel drainage
area. As is usually the case, the remainder of the watershed will require onsite

retention of the 100-year, 2-hour rainfall.

The Litchfield Park Detention Facility was designed for future developed

conditions (reference 17). The contributing drainage area was assumed to

consist of a mix of housing, commercial, and open space development.

Therefore, if the future development adheres to the land use plan presented in .

reference 17, stormwater retention will not be required.

Similarly, some adjacent portions of the Colter Channel drainage area will not
require onsite retention. As explained in Section 11.2, the owners of these
properties gave the Flood Control District an easement to construct and maintain
the channel. In return, the District designed the channel to convey future,

developed condition peak discharges from their property.

It should be stressed however, that in both the case of the Colter Channel and
the Litchfield Park Detention Facility, certain assumptions were made as to the
level of development and corresponding degree of imperviousness. Therefore,
future development will have to be designed to conform to these assumptions so

that the storage volume of the detention facility and the conveyance capacity of
the channel are not exceeded. _ .
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11.3.2 Area East of Dysart Road

There is a ridge line east of Dysart Road which results in a drainage divide. The
area west of the ridge line drains to Colter Channel and the Camelback Road
Channel, whereas most of the area to the east drains directly ta the Agua Fria

River.

There is a significant concentration of floodwater (Q100 = 1200 cfs) at E| Mirage
Road, about % mile north of Colter Channel. A portion of that flow (Q100 = 80
cfs} is currently diverted south along El Mirage Road and is intercepted by the
Channel. The remainder floods across El Mirage Road and flows out the Agua
Fria River. The Coiter Channel design was based on maintaining this flow
across El Mirage Road. Therefore, any future improvement to the roadway will

have to be designed to provide adequate cross drainage at this point without

diverting additional flow in a southerly direction.




SECTION 12 BULLARD WASH WATERSHED

12.1 Introduction

Bullard Wash is a very prominent, wide floodplain that runs through the agricuitural
land between Luke AFB and the Phoenix-Litchfield Municipal Airport. It is one of a few
natural occurring conveyances within the study area that can contain and convey the
100-year flood. This section presents the area drainage master plan for the Bullard
Wash watershed which is located east of the proposed Estrella Freeway between

Northern Avenue and the Gila River.

Located in the southeast corner of the Bullard Wash watershed is the older developed
part of Avondale and Goodyear which includes two important drainage features. One
feature is a large diameter storm drain located in Litchfield Road and the other is a

large retention basin located on Loral Corporation’s property.

it is important to point out that the boundaries of the watershed presented in Figure
12.1 are based on future conditions which include the Estrella Freeway Channel and
improverﬁents on Dysart Drain. The Dysart Drain Improvement Project is scheduled for
construction in 1995. The Estrella Freeway, on the other hand, is unfunded at this
point in time and, therefore; there is no construction schedule. Taking this into

consideration, the proposed improvements on Bullard Wash are based on conditions

with Dysart Drain Improvements in place, but without the Estrella Freeway Channel.




12.2 Existing Conditions

12.2.1 Drainage Characteristics

As is the case with most of the study area, the Bullard Wash watershed is
predominantly agricultural land with flat, uniform slopes that range from 0.2% up
to 0.5%. It is also fairly long and narrow in shape; measuring roughly 28 square

miles in area with a length of 11 miles.

The watershed drains to Bullard Wash which originates on Luke AFB at the .
upstream end of the watershed. From there it flows southerly, through the

middle of the watershed, toward the Gila River. Its alignment is west of, and

parailel to, Bullard Avenue. The floodplain for Bullard Wash, as well as ponding

areas along the Roosevelt Canal, I-10 and State Route 85 were previously

delineated as part of this study and are documented in the Fiood Study

Technical Data Notebook, Part A.

There is an existing 96" storm drain in Litchfield Road that diverts a considerable
amount of stormwater out of the watershed. It collects runoff between 1-10 and
Lower Buckeye Road and discharges to the Agua Fria River. Its capacity is
approximately 370 cfs. The runoff from the 100-year flood will exceed the
capacity of the storm drain. However, the excess stormwater is captured in an
existing retention basin at the corner of Highway 85 and Litchfield Road. The
basin is located on the south side of Loral Corporation and has capacity to
|

contain the 100-year flood.
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Figure 12.7-1
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12.2.2 Land Use

The predominant land use is agriculture. It covers approximately 19 square
miles, or roughly 70% of the watershed. Pebble Creek (see Figure 1.2)is a
residential community which is in the process of being developed. When
completed it will cover about 3 square miles of the farmland. Most of the
remaining area (about 7.5 square miles) has been developed which includes
Luke AFB and the Phoenix-Litchfield Airport along with a portion of the Cities of
Avondale and Goodyear. Only a small portion of the watershed which lies on
the south side of Luke AFB is in an undeveloped, natural condition. This area
measures about 1.5 square miles and lies largely within an easement area

controlled by the Air Force Base.
12.2.3 Known Flood Hazards

As is the case with most of the agricultural areas within the study area, much of
the Bullard Wash watershed is subject to shallow flooding which is due to the
lack of storm water conveyance. Other than Bullard Wash however, this
flooding does not pose a significant ﬂoéd hazard because the land use is mostly
agricultural and the peak flows are relatively low. The watershed is, however,
affected by two considerable flood hazards, breakout flows from Dysart Drain
and a lack of adequate conveyance at the downstream end of Bullard Wash.

152




Breakout Flows From Dysart Drain
Dysart Drain is an existing diversion channel located afong the north side

of Luke AFB. Its purpose is to prevent offsite floodwaters from entering
the Base. lts conveyance capacity, however, is insufficient to contain the
100-year flood which resuits in breakout flows that flood across the Base
and, eventually, discharge to Bullard Wash. This flood hazard was
identified and delineated in Part A of this study. As a result,
improvements to Dysart Drain are scheduled for construction in 1995.
Refer to Section 10 for a complete discussion of the fiood hazard

associated with the Dysart Drain.

Bullard Wash Qutfall

The downstream end of Bullard Wash, south of the Phoenix-Goodyear
Airport, is subject to considerable uncontrolled flooding. Upstream of the
Airport, flooding on Bullard Wash is contained within the agricultural fields
in a wide, shallow floodplain. This flooding is a manageable flood hazard
that can be controlled by means of traditional floodplain managem.ent.

A flooding problem occurs, however, where Bullard Wash meets the
Airport. Several past developments in the area (including the Airport, the
Southern Pacific Railroad, Highway 85, farming south of Highway 85 and
the Buckeye Canal) have severely altered, and nearly eliminated, the
natural drainage conveyance. The resuit is uncontrolled overiand
flooding that inundates large areas of land. Section 12.3 presents a plan

to correct this flooding problem.
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12.3 Area Drainage Master Plan

Bullard Wash provides the watershed with a regional drain capable of conveying the
100-year flood. Proper management of its floodplain will preserve its flood conveyance
capacity, and at the same time, provide an outfall for local drainage systems. However,
as described previously, the downstream end of the wash presents a significaht flood

hazard which requires corrective measures which go beyond floodplain management.
12.3.1 Corrective Measures on Bullard Wash

As described above, the upstream portion of Bullard Wash is a well defined,
manageable floodplain, aibeit very wide and shallow. Through traditional
floodplain management, it can be preserved to provide regional stormwater
conveyance for the contributing watershed. However, the downstream end of

the wash is in need of considerable improvement in order to adequately convey

floodwater to the Gila River.
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The flooding problem occurs where Bullard Wash meets the Phoenix-Goodyear
Airport. The wash is channelized around the southern end of the airport and
through a bridge under the Railroad and Highway 85. The channel then
continues westerly to Estrella Parkway where it parallels the roadway and flows
south to the Gila River. The problem is that the capacity of the channel around
the airport is only about half of the 100-year flood. As floodwater exceeds the
capacity of the channel, it flows over Highway 85 and the Railroad, and
continues as uncontained, overland flooding in a southwesterly direction to the
Gila River. The problem is compounded by the fact that the channel continues
to lose capacity in the downstream direction. In fact, at Estrella Parkway, the
channel only has capacity for about 20% of the 100-year flood. Moreover, when .
it reaches the Buckeye Canal, conveyance is reduced to a 42" CMP over the

Canal which can only carry minor flows.

A concept channelization plan has been prepared as part of this study. The plan
is to channelize the Bullard Wash outfall in an earthen channel that has a
bottom width of 200 feet with side slopes of 6H:1V. The alignment will require
new box culverts at the Southern Pacific Railroad and State Route 85. In
addition, a box culvert will be required at the Buckeye Canal to convey the Canal
water under the new Builard Wash channel. Appendix J includes an itemized

cost estimate, concept plans and hydraulic calculations.
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As explained in the introduction, the design flow for the proposed channelization
of the Bullard Wash outfall is based on improved conditions on Dysart Drain
‘(i.e., no breakout flows) but without the Estrella Freeway Channel. The Estrella
Freeway project is unfunded at this point in time. Therefore, it is reasonable to
assume that improvements will take place on Bullard Wash before the Estrella
Freeway Channel is constructed. The affect of the Estrelia Freeway Channel is
actually somewhat insignificant; whereas the Dysart Drain is very significant
(refer to the following table, also refer to Figure 12.1 and 12.2). The design flow
for the Butlard Wash outfall is 3200 cfs.
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TABLE 12.1

BULLARD WASH PEAK DISCHARGES
(at State Route 85)

Contributing Drainage Peak Discharge (CFS)
Area (Sq.Mi.)

1. | Existing Conditions wfo Dysart 98 4900

Drain Improvement or Estrella

Freeway Channel

2. | Conditions w/Dysart Drain 48 3200 . ,
Improvements but w/o Estrella

Freeway Channel

3. | Conditions w/Dysart Drain 28 2900

Improvements and w/Estrella

Fresway Channel
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SECTION 13 ADOT DETENTION BASIN WATERSHED

13.1 Introduction

This section covers the area that drains to the Arizona Department of Transportation's
(ADOT's) existing detention basins along the north side of I-10 that lie between Bullard
Avenue and Dysart Road. The watershed size is roughly 7 square miles and includes |
most of the City of Litchfield Park. The boundaries of the watershed are shown on
Figure 13.1 |

13.2 Existing Conditions

13.21 -.Drainage Characteristics

The watershed slopes in & southerly direction from Camelback Road down to |-
10. The rate of slope is fairly flat; ranging from 0.2% at 1-10 up to 1% at
Camelback Road. Runoff generally flows overland; through the streets of
Litchfield Park and across the farm fields which lie south and west of the City.
Both the Airline Canal and the Roosevelt Canal cause ponding of floodwaters.
See Figure 13.1 for the existing drainage patterns and the 100-year peak
discharges.
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Figure 13.1
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13.2.2 Land Use

About a third of the watershed consists of the developed portion of Litchfield
Park which includes the Wigwam Resort. The remainder of the watershed has
been used historically for agricultural purposes. However, portions of the master
planned Litchfield project have been recently developed within the watershed
and are continuing to be developed. The portion being developed is the Palm
Valley Golf Course and residential community. It lies east of Litchfield Road:
between McDowell Road and Thomas Road.

13.2.3 ADOT Detention Basins

As part of the construction of Interstate 10 (I-10), the Arizona Department of
Transportation (ADOT) excavated a series of four detention basins along the
north side of |-10 between Bullard Avenue and Dysart Road. The basins are
drained by a 48 inch storm sewer pipe that discharges to the Agua Fria River at

Van Buren Street.

The purpose of these basins is twofold. First they protect the freeway from
offsite floodwaters. Second, they prevent the freeway from discharging
concentrated floodwaters that would otherwise be directed toward the Cities of

Goodyear and Avondale.

162




The basins perform their function well. The existing conditions hydrologic model
indicates that the 100-year flood is well contained with over 4 feet of freeboard.
The Colter Channel project is responsible for the excess freeboard. It diverts a

considerable amount of runoff that would otherwise travel to the basins.
13.2.4 Known Flood Hazards

Stormwater runoff ponds behind the Airline Canal and the Rooseveit Canal.
These flood hazards were docurnerited in the flood study portion of this study;

refer to Part A. .

13.3 Area Drainage Master Plan

ADOT's detention basins provide the watershed with a regional drain. Under existing
conditions, with Colter Channel in place, these basins provide more than enodgh
storage capacity to contain the 100-year flood. In the future, as the area develops, new
development will be required to provide onsite stormwater retention and therefore the

basins should be able to continue to provide the necessary storage capacity.

it is envisioned that the local drainage systems will be constructed as required for new
developments. These will consist of drainage channels or pipes aligned along
Litchfield Road and Dysart Road, or through the new developments; ultimately
discharging to the detention basins along I-10. A right of way encroachment permit will
be required by ADOT in order to make any direct connection to the basins with storm

drain pipes or channels. ' .

163




SECTION 14 REFERENCES

1.

Population Projections, Maricopa County Department of Planning and

Development.

Large Scale Developments, Maricopa County Department of Planning and

Development, December 1992.
Turner, Julian, The White Tanks Story, U.S. Soil Conservation Service.

Gila River Basin, New River and Phoenix City Streams, Arizona, Design
Memorandum No. 2, Hydrology, Part 2, U.S. Army Corps of Engineers, 1982.

Wittmann Area Drainage Master Study, Part A, Hydrology and Hydraulics, Flood
Control District of Maricopa County, prepared by The WLB Group, March 10,
1989.

Dysart Drain Subsidence Investigation, Flood Control District of Maricopa
County, prepared by SHB AGRA, Inc., May 19, 1893.

Uniform Drainage Policies and Standards for Maricopa County, Flood Control
District of Maricopa County, February 25, 1987.

A Hydrologic Analysis of the White Tanks Flood Retarding Structures #3 and #4,
Flood Control District of Maricopa County, October 1989.

164




10!

11.

12.

13.

14,

15,

Flood Insurance Study Guidelines and Specifications for Study Contractors,
Federal Emergency Management Agency, Federal Insurance Administration,
March 1991.

- Dysart Drain Improvement Projept, Concept Design Study Selected Alternative,

Flood Conirol District of Maricopa County, prepared by The WLB Group,_ August
4, 1993.

Addendum to Dysart Drain improvément Project, Concept Design Study
Selected Alternative, Flood Control District of Maricopa County, prepared by The
WLB Group, November 1993. .

Location Study Plan, Estrella Freeway, State Route 303L, S.R. 85 to Interstate
17, Arizona Department of Transportation, prepared by Cella Barr Associates,
April 1991.

Estrella Freeway Hydrologic Investigation Report, Arizona Department of
Transportation, prepared by Cella Barr Associates, July 1987.

Technical Memorandum, Estrella Freeway Drainage Alternatives, Cotton Lane
Section, Arizona Department of Transportation, prepared by Cella Barr
Associates, March 3, 1988,

Drainage Design Manual for Maricopa County, Arizona, Volume 1, Hydrology,
Flood Control District of Maricopa County, June 1, 1992. _ . '

165




16.

17.

18.

19,

Recommendation Report, Colter Channel Project Flood Control District of
Maricopa County, prepared by CRSS C:vul Engmeers inc. and Wood, Patel and
Associates, Inc., November 1992. - ‘ -

Drainage Report for Litchfield Park Detention Facility, SunCor Development .
Company, prepared by Coe and Van 1.00 Consulting Engineers,.Inc., June 1988,

Revised March 1990,

Camelback Road Channel, Concept Drainage Report, Maricopa County
Department of Transportation, prepéh_e_d by The WLB Group, November 1993.

Letter from CR Brandt, Caterpillar Traé:tor Company, to L.E. Ohsiek, Flood
Control District of Maricopa County,;._q;g_ted March 6, 1972.

166







Q‘LQB W E}J DB COMPUTATION DATA SHEET
roup 2 |

Subject A G ms __ Prepared by OB Date /‘“ 2?' 7/

|
i .
AGE - STORAGE - PLECHARGE |TaplE | | | | i |

S URBA ST/ I(A9F

RGE

e

CrET)

T
LILN
fo
m
B
Al
X

K177
Whie Elols (743 877 i
veck, Pl 1%L,
279 7.8 acizam)
2B

LK

rvh
R el

A b5

Q -‘i"" .‘\[_‘

<
3
i
G
NT‘S

7
0
=
QO
3
[~

'7{ 20780 _ !

T

: 4 ] A Sy
l Ao =] o L W
| - A 5 MISE S Y S
‘ 1
I !
; f
| —
o ,,L — ——
i
— ]‘ .........
|
3 1 —
L
| EEE | T
i i } E | ; Tl | i

Form 209




| The Ejj D% COMPUTATION DATA SHEET
grléeﬁew D -

Subject _WHITE TAMK JAGUA FRIA ADMS Prepared by T OB pate / —=21= 7/

STAGE — STORAGE - PISCHARGE TABL

] ) o !
ELey. | 3 ARE OUUME. L ARGE |
D) | () Acier) Ers)
_jeok.s | v 2R N I o 4% B
. 350
Joa<l| A 250 o
% ! AT gL
oy Mot By ) .
L big |
lize s x_L;f- Elonr /B4 [8.47 -
| Was b Over Ri ol 1259y, }
W 7222 N e il I Y EH.37 ”’i«” ]
: Rl R

B B 2 I A
100h-4 | =0 < )l = P e, O C‘Waéﬂ( IR A
L ;

Lol ‘ _ (A%
DA e Bedele LT el

’ Ik

e

5 L e ool
L ‘L ; C”.“? ......... _|
% ; ;‘Lfl" - 77
| ' . Lk lloAz
]; { bz {78 _
R Dbl | BP9
F; :
: - g
: ™ A ! E
N i i
i
__________ ] e ]
i P
1 - !
] { i i

Form 209




5 COMPUTATION DATA SHEET
roup [JJ D

Subject . IWHLTE TAM/AGuUAa FRETA ADMS Prepared by_=J DB pate ""'22"" 7/

P ! : . ‘; '
mRE STAGE] — STORAGE - PLESCHARGE | TABL .
Jugpaezyl |
| ELEV. cla LUME. T pGE
D N\ AckET) CFS)|
B ngo,;?[ | i o a 2 ]
% 5- A2
12 7% 8-F: /
1324/
; ZRLET]
| ERA AT
/ Z1# ) § &)/ ; £ _
| XV AN N -
Pl C,. J : : ifz, /é : ‘
/oD & A v A 1 2 ) | a1
} 429 !
Va0, HB. A5 | 7724 713 |
L ri7e
3 i s Flas/ ol 4 &
' ‘j'.;,! Lot 5 P
1 - ik pop e | Wer ol 1lzd
IZrrAs
ol ke 2198 | P9
________ e ?
B O §* i
| Saa
; —
: ; ] -

Form 209




o eB M m COMPUTATION DATA SHEET
¥\ 1LY 5

Subject _AWHTTE TAMNK /AGUA FRTA ADMS Prepared by_=) SDE. __ Date Z=2=7)

EENE | B
Loy STAGE - STORAGE - PTSCHAGRG TABL
-

A3
<

S U O e e
(O, 7 ‘ d @ {2
Ll 220 N I N O O I O O . -
&0 D g’ v ng’i/ ol ,3’7 / Z. 78 L _
s 251 B

obd T T g £ 29 NN/ N

T )
i
' A
i :
‘ ! !
: 1
£ ; :
o ;
L ; _ ;
1 H 1)
H i
I
1
i
o _
!
i |
! j
t i
: i ]
: o __: h H
I i _ 4 i
. |
1 i §
P . ‘i ........ e
i i i i
- e
h
[S—
| L J Ll L
i : i i : 1
| A ORI et
i T i 3 ; T
[ | ! |

Form 209




S

T' . <§ v EIJ DS COMPUTATION DATA SHEET
%Qw D) |

Subject WH AbmS Prepared by. Jse Date l -3/~ ¥
i - o VEE S O?J I - {
A N - _
Cfiedss Mo, ¢f3ol, | 2934 T P BS
TR
Ir] & \g’:; 1|
i
198 15 20 E 20 i 120
PERRYUINIE | poAd (o) Nobskrt T carie (Eusr
DEvELs A A ) 06 i
| i PR
WNelvr Eile Mg *
Cw 2.6
B Wosig | |Hes | L 0% (R HlH Helsl |4r a0e ©r BBk
- R I
aXxip0b | Hsl7| Llrefe @b 7M1 Bel7| L=ilost/t. coe @O0dfs
{
O | 720306
g b g a9 ) ] N .
bR | 1O il 11 ) | ]
1




p@  PLEASE SEE MEMO IN THE MAIN REPORT FOR THE
ERRORS CONTAINED IN THIS ADMP




