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INTRODUCTION
Purpose_of Study

Cella Barr Associates (CBA) has been contracted by the Flood Control District of Maricopa
County (the District) to prepare an Area Drainage Master Study (ADMS) for stormwater
management in the Laveen area of unincorporated Maricopa County. The study area covers
a portion of the Flood Control District Watershed No. 26 and is roughly bounded on the
north by the Salt River, on the east by Central Avenue, on the south by the South
Mountains; and on the west by the Gila River Indian Reservation (Figures 1.1 and 1.2).
The Laveen ADMS watershed area is approximately 39 square miles and located in
unincorporated Maricopa County and the City of Phoenix, Arizona.

As a part of the Laveen ADMS, the District required delineation of 100-year floodplain
boundaries, flood profiles and base flood elevations for the Champion Drain from 43rd
Avenue to the Salt River by detailed methods using the guideline established in the Federal
Emergency Management Agency’s (FEMA), "Flood Insurance Study Guidelines and
Specifications for Study Contractors", dated March 1991. Selected areas at the foothills of
the South Mountains required 100-year floodplain delineation by approximate methods. No
previous FEMA floodplain studies of the selected waterways within the Laveen ADMS
boundaries have been performed.
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AREA 1IED

Scope_of Study

Flooding associated with the Champion Drain area was studied from the Salt River (roughly
83rd Avenue) to 43rd Avenue, indicated on Vicinity Map, Figure 1.2, using detailed
methods. The Champion Drain is located within a natural, topographically depressed area
of the watershed and is a man-made channel that intercepts and conveys a combination of
agricultural tailwater and minor amounts of stormwater runoff to the Salt River. The
Champion Drain channel varies in width and depth from approximately ten- to fifteen-feet
wide and five- to seven-feet deep with elevated maintenance roads, and has an average slope
of 0.15 percent. As the channel usually conveys agricultural tailwaters, a base flow generally
exists and there is relatively no capacity remaining for conveyance of stormwater runoff. In
fact, the Champion Drain’s primary purpose is for agricultural uses, not for flood protection.

The Champion Drain from 43rd Avenue to 74th Avenue flows from east to west and from
75th Avenue to the Salt River flows in a northwesterly direction. The 100-year floodplain
associated with the Champion Drain area is very wide and shallow, reaching a maximum
width of approximately 2,000 feet. The floodplain currently covers mainly agricultural land
with pockets of residential development. Flood flows are generally sluggish with low flow
velocities and some ponding. The Champion Drain irrigation channel ends at 43rd Avenue.

The following areas within the Laveen ADMS were delineated by approximate methods and
are indicated on the Vicinity Map, Figure 1.2:

1. Selected unnamed washes No. 1 through No. 9 located at the foothills of the South
Mountains along the Western Canal between 19th Avenue and 43rd Avenue.

2. The southwesterly flowing unnamed wash in Sections 15 and 16, Township 1 South,
Range 2 East (Hereafter referred to as Section 15 Wash).

3. The northeasterly flowing unnamed wash heading in Section 15, Township 1 South,
Range 2 East, flowing through the Southeast corner of Section 10 and for about
1,500 feet into Section 11 (Hereafter referred to as Section 11 Wash).

Un-named washes upstream of the Western Canal (No. 1 - No. 9) studied by approximate
methods are located in the foothills of the South Mountains and their floodplains are
confined within the channel banks until they reach the Western Canal where flow spreads
and ponds along the south side of the Western Canal.

The study limits for both detailed and approximate study areas were defined by the District
staff following discussions and a field reconnaissance with CBA staff.

Community Description

The study encompasses the area surrounding the unincorporated Maricopa County
community of Laveen, Arizona. The Champion Drain floodplain extends predominately
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through undeveloped, active agricultural lands. However, portions of a subdivision located
north of Baseline Road from 67th Avenue to 65th Avenue and several small farms are also
located within the Champion Drain floodplain. The floodplains of the approximate study
washes are in the foothills of the South Mountains. Residences are scattered and few are
currently affected by these approximate study floodplains.

Principal Flood Problems

Current flood problems include shallow and wide flooding associated with the Champion
Drain and ponding behind the Western Canal. As development pressures from an ever
growing Phoenix Metropolitan population expands into the Laveen area, it will be
imperative to have in place a sound floodplain management plan. This floodplain
delineation study is a first step in identifying the flood hazards to begin the planning process.

Flood Protection Measures

There are currently no effective flood control measures for the 100-year event on any of the
study reaches.



ENGINEERING METHODS

Hyvdrologic Analysis

A hydrologic analysis to determine the 100-year peak discharges along the Champion Drain
and for areas to be mapped by approximate methods was performed utilizing the U.S. Army
Corps of Engineer’s, HEC-1, "Flood Hydrograph Package,” computer model. The 100-year
peak discharges used in this hydraulic analysis for the Champion Drain area were compiled
in a companion report which was reviewed and approved by the Flood Control District of
Maricopa County and is entitled, "Laveen Area Master Drainage Study (Phase I), Hydrology
Report, Existing Conditions," dated September 1991.

The 100-year peak discharges used in the hydraulic analysis along the Champion Drain and
selected areas of the foothills of the South Mountains are listed in Table 1, Summary of
Discharges.

Hydraulic Analysis
Detailed Study

A detailed hydraulic analysis of Champion Drain from the Salt River (roughly 83rd Avenue)
to 43rd Avenue was performed to determine the 100-year base flood elevations and the
floodplain boundaries for existing conditions using the HEC-2 step-backwater computer
program developed by the U.S. Army Corps of Engineers. A total of 60 cross-sections
(average distance between cross-section is 500 feet) were entered into the HEC-2 program
to model the existing channel and overbank areas along the study reach. The cross-section
data was manually entered from 1" = 400’ scale, 2-foot contour interval topographic
mapping dated July 1990.

The Champion Drain irrigation channel is narrow, with sharp 90-degree bends at several
locations and provides virtually zero stormwater conveyance due to its agricultural tailwater
base flow. A profile line of low lying ground elevations adjacent to the Champion Drain
irrigation channel was determined from the work map topography to represent the flow path
of stormwater runoff through the Champion Drain area. This profile line is represented on
the affected Champion Drain floodplain work maps and flood profile sheets. The primary
flow path and overbank areas consist mainly of irrigated farm land with farmer’s dikes and
irrigation canals. Much of the floodplain has been influenced by man through mechanical
leveling of the farm fields and the construction of roads. CBA staff has found through past
experience that the earthen farm dikes and farm road systems are not well maintained,
typically fail during major flow events, and are transitory depending on such things as crop
type, irrigation strategies, property ownership, etc. Therefore, these features were not
assumed to have an impact on the floodplain and were generally not included in the HEC-2
cross-section data. The exception is Baseline Road which is a major paved arterial, is
aligned parallel to the flow direction and is well maintained. The modeling of this area is
discussed in greater detail in later paragraphs.



The starting water surface elevation (cross-section 0.593 at the confluence with the Salt
River) used in the HEC-2 modeling is based on the Slope-Area Method. For mapping
purposes, the existing Salt River water surface elevation has been placed on the work maps
until the resultant Champion Drain floodplain water surface elevation exceeds the Salt
River’s elevation.

The channel and overbank roughness factors (Manning’s ’n’) used in the hydraulic
computations were based on aerial photographs, field observations of the channel and
floodplain areas and engineering judgement. The channel 'n’ values for Champion Drain
area range from 0.030 to 0.045 and the overbank 'n’ values range from 0.040 to 0.100. The
use of these 'n’ values in the hydraulic analysis was coordinated with the staff of the District
and an "n" value report was prepared, submitted and approved.

Areas of Special Interest

Between cross-sections 1.156 and 1.682, the channel profile line goes through a naturally
depressed area where sluggish flow velocities and some ponding can be expected. The
HEC-2 100-year water surface elevations reported for this area are higher than the adjacent
channel bank (left bank of Champion Drain irrigation channel) and indicate that flood flows
spill west to the Gila River Indian Reservation. The length of the bank over which the spill
or weir flow occurs is approximately 3,500 feet. The HEC-2 computer model reports
extended cross-section messages (ranges from 0.1 to 1.1 feet) along this reach. However,
the "split- flow" option of the HEC-2 program was not applied to this reach. It was
determined by CBA staff that the "split-flow" option is not appropriate at this location since
the amount of spill computed by HEC-2 is much more than the 100-year peak discharge
used for this reach which is physically impossible. To delineate the floodplain in this area,
CBA staff used peak discharge estimates generated in the HEC-1 analysis which employed
reservoir routing and a field surveyed cross-section to approximate the potential for split-
flow which occurs at Baseline Road (Appendix B). CBA staff estimated the ponding area
located south of Baseline Road and east of the Champion Drain irrigation channel to be
approximately 124-acres and have maximum ponding depths between 3 and 4 feet. The
elevated Champion Drain irrigation channel and appurtenant maintenance roads located
along the west side of the ponding area will contain the flood flows and direct them in a
northwesterly direction. The Baseline Road crossing of the Champion Drain irrigation
channel represents a topographically low elevation where split-flow will occur. CBA staff
approximated the split-flow using a field surveyed cross-section (along the center line of
Baseline Road) and normal depth computations (Manning’s Equation). A rating curve was
developed for this cross-section and applied in the HEC-1 analysis. The centerline of the
Champion Drain alignment was selected as the logical location for the division of flow.
Flows which exit at this split-flow area leave the study area to the west and do not return.
Subsequently, the peak discharge of the remaining flood flow reduces significantly north of
Baseline Road. It should be noted that the resultant 100-year floodplain and base flood
elevations delineated on the work maps for this area were derived from the HEC-2 model
report which contain extended cross-section messages. This is due to the distinct modeling
differences between HEC-1 and HEC-2.



Due to the existence of an elevated maintenance road adjacent to the Champion Drain
irrigation channel between cross-sections 1.924 and 2.303, the base flood elevations and 100-
year floodplain boundaries were determined for both "with levee" and "without levee"
conditions. Both floodplain limits are shown on the work map. It is recommended that the
"with levee" floodplain boundary be used for floodplain management purposes.

Upstream of cross-section number 2.832, Baseline Road is elevated with fill and is higher
than the adjacent ground. Therefore, the majority of flow from watersheds contributing
runoff to this reach of the Champion Drain floodplain is confined to the north-side of
Baseline Road. Minor watersheds to the south of Baseline Road generate runoff which
collects and flows along the south-side of road. The south-side flow ultimately joins the flow
from the north-side at cross-section 2.832. The results of the HEC-2 analysis indicates that
from cross-section 3.013 to cross-section 3.296, the 100-year peak discharge flowing along
the north-side of Baseline Road crosses the roadway and spills to the south-side. The "split
flow" option of the HEC-2 program was applied to determine the amount of spillover from
the north-side to the south-side of Baseline Road between cross-section 3.013 and 3.296.
However, the spillover amount was not directly added to the south-side discharge due to the
fact that the time-to-peak (T,) of the two watersheds do not coincide. The 100-year peak
discharge along the south-side of Baseline Road generated by the minor watersheds alone
is 868 cfs. The T, of the flood hydrograph of south-side of Baseline Road is much less than
the T, for the flood hydrograph on the north-side. Therefore, the amount of spillover from
the north-side of Baseline Road was added to the receding limb of the south-side
hydrograph at a time when the north-side hydrograph is at its peak. When the resultant
cumulative peak discharge was greater than 868 cfs (100-year peak discharge for the south-
side alone), the higher peak discharge was utilized to determine 100-year base flood
elevations and floodplain limits for the south-side. When the resultant cumulative peak
discharge was less than 868 cfs, a minimum of 868 cfs was utilized to determine 100-year
base flood elevations and floodplain limits for the south-side. The 100-year peak discharge
along the north-side of Baseline Road was reduced by the amount spilling to the south-side
and representative base flood elevations and the floodplain limits were determined. As a
result, it was necessary to plot two separate flood profiles for the north- and south-sides of
the Baseline Road from 65th Avenue to 57th Avenue. The base flood elevations and
floodplain delineations for this reach are shown of the respective work maps and flood
profile sheets.

Approximate Study

Nine Washes (No. 1 through No. 9) located on the north slope of the South Mountains
along and upstream of the Western Canal between 19th Avenue and 43rd Avenue, and two
washes north of the Western Canal (Section 11 Wash and Section 15 Wash), were
designated by the District to be studied by approximate methods. Floodplain limits for all
of these washes were determined by normal depth computations using Manning’s Equation.
Cross-section data taken from the topographic work maps were used along with the
respective 100-year peak discharges and the resultant floodplains designated as Zone A.
Due to the steep slopes and mountainous topography, the floodplain limits for these washes
are narrow and confined to the natural channel banks except along the south-side of the



Western Canal where flows spread and cause some ponding of the adjacent areas. The
approximate floodplain delineations for these washes are presented on the work maps.



OTHER STUDIE

There have been no other floodplain delineation studies previously prepared for the detailed
and approximate study reaches contained herein. A detailed study for the Salt River has
been previously prepared by the Federal Emergency Management Agency (FEMA) and is
presented on FEMA Panel 2115 for Maricopa County and Incorporated Areas, Effective
Date: April 15, 1988. The base flood elevations for the Salt River at it confluence with the
Champion Drain are used by this study and illustrated on the work maps.



TABLE 1

SUMMARY OF DISCHARGES
Drainage
Area 100-year Peak

Flooding Source and ation (Sq. Mi.) Discharge
Champion Drain

At Salt River 28.5 1159 cfs

At Downstream side of Baseline Road 272 1125 cfs

At Upstream side of Baseline Road 272 2960 cfs

At 75th and South Mountain Avenues 272 3104 cfs

At 67th Avenue 25.7 - 3154 cfs

At 65th Avenue 25.1 3231 cfs

At 59th Avenue, northside of Baseline Road 223 2795 cfs

At 59th Avenue, southside of Baseline Road 2.0 868 cfs

At 51st Avenue 212 2976 cfs

At 47th Avenue 20.2 3089 cfs

At 43rd Avenue 15.7 2175 cfs

Washes behind the Western Canal

Wash No. 1 0.3 549 cfs
Wash No. 2 04 863 cfs
Wash No. 3 0.4 869 cfs
Wash No. 4 0.4 742 cfs
Wash No. 5 | 0.3 699 cfs
Wash No. 6 | 0.3 697 cfs



Drainage

Area 100-year Peak
Flooding Source and Location (Sq. Mi.) Discharge
Wash No. 7 0.4 1061 cfs
Wash No. 8 0.1 108 cfs
Wash No. 9 0.2 541 cfs
Section 11 Wash
At Downstream Limit of Approximate Study 0.6 1241 cfs
~ Section 15 Wash
At Upstream Limit of Approximate Study 0.03 54 cfs
At Downstream Limit of Approximate Study 1.1 2037 cfs

240916-02-0303
SSS00060.32R
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Firm
Reference

Mark

ERM 1

ERM 2

ERM 3

ERM 4

ERM 5

ERM 6

ERM 7

ERM 8

TABLE 2

ELEVATION REFERENCE MARKS

Work Map
Panel

9

10

10& 11

6 &7

Elevation

(Ft. NGVD)
984.13

99327

1001.25

1010.26

1016.91

1019.96

1036.90

1046.46

11

Description_of Work

Aluminum cap in concrete at the NW
fence corner of SRP well site located at

the NW corner of Baseline Road and the
Champion Drain.

Aluminum cap in concrete at south end of
concrete irrigation canal located 0.5 mile
south of Baseline Road and roughly 175
west of 67th Avenue extended.

AD.O.T. aluminum cap in concrete
roughly 60’ east and 60’ south of the
easterly intersection of 59th Avenue and
Baseline Road by transmission pole #25.
Cap is stamped "BM SWL No. 25 1986".

Brass cap in handhole at intersection of
Baseline Road and 51st Avenue.

Aluminum cap in concrete at northwest
corner of concrete irrigation box, roughly
0.25 mi. south of Southern Avenue and
0.5 mi. west of 43rd Avenue.

Aluminum cap in concrete 33 feet west of
43rd Avenue centerline and 0.25 mi. south
of Southern Avenue.

Maricopa County brass cap in handhole at
intersection of 35th Avenue and Southern
Avenue.

City of Phoenix brass cap in handhole at
intersection of 27th Avenue and Broadway
Road.



Firm
Reference

Mark

ERM 9

ERM 10

ERM 11

ERM 12

240916-02-0303

> 8§8500060.32R

Work Map
Panel

16

17

17

17

Elevation

(Ft. NGVD)
1144.34

1148.95

1153.56

- 1152.30

12

Description of Work

Aluminum cap in concrete at southeast
corner of Western Canal and 37th Ave-
nue.

Chiseled "x" on north end of east concrete
headwall at Western Canal and 31st Ave-
nue.

Aluminum cap in north end of concrete
headwall at northwest intersection of
Western Canal and 27th Avenue.

City of Phoenix brass cap in intersection
of 19th Avenue and Dobbins Road.
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APPENDIX B

RESERVOIR ROUTING AND SPLIT FLOW
APPROXIMATION AT BASELINE ROAD
AND CHAMPION DRAIN FROM
HEC-1 ANALYSIS
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1143
1750
1751
1752

1753
1754
1755

LINE

1756
1787
1758
1159
1760
1761

1762
1783
1764
1785

1786
11687
1768
1189
1770
im
1112

1713
1774
1115
1776
1177
1778
1778

1780
1781
1782
1783
1784
1785

1788
1747
1788
1789
1750
19

KM SUB-BASIN IRSMC-LAND USZ - AGRICULTURE:MINOR DEYELOPMENT
KN 6-HOUR RAINFALL. PATTERN NO. 3.35 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .8%
8A .250
L6 .290 11T 3.890 .488 .gae
uc 7 .522
UA a 3 ] 18 28 42 59 13 87 92
UA 100
KK CIRSMC
M
HC 2 .
HEC-1 INPUT PAGE 40
ID....... | PO S, K U | R, Seeenenn Beveecee Tecenenn  JRN L S, 10
KK RCD2C2
KM  ROUTE FLOW FROM COMPUTATION POINT CIRSMC TO COMPUTATION POINT CCD2C
RS i ELEY 887.%
RC  0.07  0.07 6.07 1000 0.0040
RX 0 160 - 300 400 580 620 150 310
RY 989 987.6 987.6 987.5 987.6 987.5 987.5 989
KX Ccoc
KM  COMBINE ROUTED FLOW FROM COMPUTATION POINT CIRSMC TO PREVIOUSLY COMPUTED
KM FLOW AT COMPUTATION PQINT €CD2C
L ?sm\.m%mm\&_&m\’
KK  RPOND :
KM ROUTE INFLOW HYDROGRAPH AT COMPUTATION POINT CCD2C THROUGH DEPRESSED AREA
KM  QF SUB-BASIN CD2C
RS 1 ZLEV 983
SA ] 20.¢4 124
SE 983 984 986.3
S8 93s.3 100G 2.1 1.5
KK  RBASE
KM ROUTE FLOW FROM QUTFALL OF PCNDING AREA 700 FEET DOWN STREAM TO POINT OF
KM SPLIT FLOW AT BASELINE ROAQ AND CHAMPION ORAIN
RS 1 ELEV 884
RC 0.065 4.065 0.06% 700 g.00¢
RX 0 50 230 350 430 580 720 1000
RY 986.2 954 984 98¢ 984 98¢ 985  986.2
KK DIBASE
KM AT BASELINE ROAD SPLIT FLOW OCCURS. FLOW THAT EXCESDS FLOW PATH CAPACITY FOR
KM ROUTING REACH TO COMPUTATION POINT CCO3C LEAVES THE STUDY AREA
07T REDIVE
I 0 38 53 154 337 584 830 1113 1584 1862
00 G Q 0 54 7Y 339 542 189 1064 1215
KX RCD3C1
KM  ROUTE FLOW FROM OIVERSION POINT AT BASELINE ROAD TO COMPUTATION
K% POINT CPCD3C
RS § ELZvy  §81.5
RC 6.07 0.07 2.07 3008 0.0028
RX 0 S0 100 i70 250 400 850 8440
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