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1. NAME O F  ACTION: (X) ADMINISTRATIVE ( ) LEGISLATIVE 

2. DESCRIPTION: The project is the second phase of a 5-phase plan designed t o  serve as 
a framework for flood control work in the Phoenix area. Indian Bend Wash from the 
Arizona Canal to  the Salt River, the first of the 5 independent phases, is in preconstruction 
planning. 

The purpose uf the project is to  control floods along Cave Creek, Skunk Creek, Dreamy 
Draw Wash, and the New and Agua Fria Rivers, thereby affording flood protection to  a 
highly urbanized part of Maricopa County including parts of the Cities of Phoenix, 
Glendale, Peoria, Sun City, and Avondale. 

Flood protection will be provided by a combination of structural and nonstructural 
controls. Three flood control dams, t o  be located on Cave Creek, Skunk Creek, and New 
River, will be constructed. A fourth dam on Dreamy Draw Wash was completed in 1973. 
Informal recreational facilities for activities such as picnicking, camping, hiking and riding 
will be provided at two of the damsites. The third site will remain as open space. e 

A 17-mile long diversion channel will be constructed immediately north of and parallel to 
the Arizona Canal. The diversion channel will contain both concrete and earth sections. The 

a earth section (4.4 miles) will be developed into a recreational greenbelt. 

Flood plain management will be initiated along 14 miles of Skunk Creek and New River 
as well as along Cave Creek and Dreamy Draw Wash. Flowage easements will be purchased 
along 21 miles of Skunk Creek and the New and Agua Fria Rivers below the proposed 
diversion channel. Along the streambeds, riding and hiking trails will be planned to 
complement existing and proposed trail systems. Along Cave Creek, a regional park will be 



3. ENVIRONMENTAL IMPACTS: 

a. Beneficial impacts include: (1) a high degree of flood protection for existing urban 
areas; (2) a substantial increase in recreational facilities; (3) continued environmental and 
esthetic quality along Cave Creek, Skunk Creek, Dreamy Draw Wash and the New and Agua 
Fria Rivers; the preservation of 4,630 acres of open space behind the dams. 

b, Adverse impacts include: (1) the loss or alteration of 410 acres of riparian habitat; 
(2) the alteration or destruction of sites within three National Register archeological 
districts; (3) the relocation of 288 homes and 38 businesses, primarily along the proposed 
Arizona Canal Diversion Channel. 

4. ALTERNATIVES: Five combinations of structural and nonstructural measures were 
considered. The five alternatives were: 

Alternative 1: Under this alternative, no further Federal action would be taken. 
Management of the flood plains would be accomplished by local governments through 
implementation of flood plain regulatory laws. Existing and future development within the 
flood plain would continue to be subject to flooding. 

Alternative 2, Dams and Channels: This alternative would provide a high degree of 
flood protection in a manner that would differ from the proposed project by replacing the 
floodways and flowage easements with channels. 

Alternative 3, Dams Only: As a part of this alternative, only one dam, on Cave Creek, 
would be constructed. A reinforced concrete pipe drain would be constructed from the 
Arizona Canal to  the Salt River. Management of the flood plains would be accomplished by 
local governments through implementation of flood plain regulatory laws. This alternative 
would not provide as high degree of flood protection as the recommended plan. 

Alternative 4, Channels Only: This alternative calls for the construction of the same 
channels as alternative 2, but large enough to convey floodflows without the construction of 
additional dams. The degree of flood protection provided would be similar to  alternative 2 
and the recommended plan. 

~l ternat ive 5, Structural and Nonstructural Measures: This alternative is essentially the 
same as the recommended plan with the addition of a channel to  divert the discharge from 
Cave Buttes Dam to Skunk Creek. An additional flowage easement would be required on 
Skunk Creek. 

Three other alternatives were given preliminary consideration and were rejected as 
infeasible. On; alternative called for the combination of certain features of the Central 
Arizona Project (CAP) and the proposed flood control project. The second alternative 
involved conveying floodwaters from Cave Creek by means of a channel, from the Arizona 
Canal through downtown Phoenix to the Salt River. The third alternative called for 
combining the Arizona Canal and the Arizona Canal Diversion Channel in some manner to  
reduce right-of-way requirements. 
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SECTION I 

NEW RIVER AND PHOENIX CITY STREAMS 
FLOOD CONTROL PROJECT 

1-1. PROJECT DESCRIPTION 

I- 1 .O 1 INTRODUCTION AND PURPOSE. This environmental statement, which is 
submitted in compliance with the National Environmental Policy Act of 1969 (Public Law 
91-190), concerns the New River and Phoenix City Streams Flood Control Project. The 
environmental statement describes (a) the recommended plan for the project, (b) the 
environmental setting without the project, (c) the relationship of the project to existing land 
use plans, (d) the probable impact of the project on the environment, (e) the probable 
adverse environmental effects which cannot be avoided, (f) the alternatives to the 
recommended plan for the project, (g) the relationship between the short-term use of the 
environment and the maintenance and enhancement of long-term productivity, (h) the 
irreversible and irretrievable commitments of resources which would be involved in the 
project should it be implemented, and (i) the coordination effort which has taken place. 

1-1.02 ORGANIZATION O F  THE ENVIRONMENTAL STATEMENT. The 
environmental statement has six sections. The first section, Section 1, describes the overall 
project, the regional environmental setting, and the alternatives considered in developing the 
recommended plan. This section also addresses the regional effects of the recommended and 
alternative plans, the unavoidable adverse effects of the recommended plan, regional 
relationships between short-term uses of the environment and long-term productivity, 
regional irreversible commitments of resources, and the overall regional coordination effort. 
Sections I1 through VI concern individual project features. These sections describe in detail 
the individual project features, the local environmental setting, the impacts of the project 
features, and the detailed alternatives for the project features, such as specific alternative 
sites or alinements. 

I-1;03 During detailed design studies, the environmental statement will be revised as 
required. Prior to construction of the recommended project features, pertinent sections of 
the environmental statement will. be re-examined and updated or supplemented if required. 

1-1.04 Plates, tables, photos, references, a glossary of technical terms, and Appendix A 
(Letters of Comment) follow the last feature section of the report. 

1-1.05 PROJECT LOCATION. The New River and Phoenix City Streams project is 
located in Maricopa County in the southcentral portion of the State of Arizona. The project 
area extends from the Salt and Gila Rivers north about 30miles to the base of the 
Hieroglyphic, McDowell, and Usery Mountains and east from the White Tank Mountains to  
the base of the McDowell Mountains (pl. 1). This area contains both desert and irrigated 
lands, as well as the Phoenix metropolitan area. 

1-1.06 PROJECT AUTHORIZATION. The New River and Phoenix City Streams project 
was authorized by the Flood Control Act of 1965, Public Law 89-298, approved 
October 27, 1965. The project is an integral part of a five-phase flood control plan for the 



Greater Phoenix area (pl. 2). This five-phase plan was designed to serve as a framework for 
flood control work in the Phoenix area. The phases, their areas of study, and their status are 
tabulated below. 

Phase Area of Study Status 

A Indian Bend Wash from the Authorized Project-final 
Arizona Canal to  the Salt environmental statement 
River has been completed. 

B New River and Phoenix City Authorized Project- 
Streams presently under study. 

C Glendale-Maryvale area This study, which is underway, 
and south Phoenix area has been incorporated into the 

Phoenix Urban Study. 

D Salt River from Orme Dam This study, which is underway, 
Site downstream to the has been incorporated into the 
confluence with the Gila Phoenix Urban Study. 
River. 

E Indian Bend Wash upstream This study, which is not yet 
from the Arizona Canal underway, has been incorporated 

into the Phoenix Urban Study. 

Phases A and B have been authorized by Congress as flood-control projects. Phases C, D, and 
E, which are still in the study stage, are being incorporated intg the Phoenix urban studies 
program. This program, which has just started, will study water resource problems, including 
wastewater management, in the Phoenix metropolitan area. 

1-1-07 PROJECT PURPOSE. The purpose of the New River and Phoenix City Streams 
project is to  control floods along Cave Creek, Skunk Creek, Dreamy Draw Wash, and the 
New and Agua Fria Rivers and to protect areas within and adjacent to Phoenix, Glendale, 
Peoria, Sun City, and Avondale. The area to be protected contains residential, commercial, 
industrial, agricultural and public property. Recreation has been added as a project purpose. 

1-1.08 AUTHORIZED PROJECT PLAN. The project document plan, which is described 
in House Document 21 6, 89th Congress, 1st session, provides for the construction of four 
compacted-earthfdl dams (pl. 3). Dreamy Draw Dam, which was completed in 1973, is 
located on Dreamy Draw Wash, just south of Northern Avenue and about 1 mile east of 
16th Street. Dreamy Draw Dam is the only feature of the authorized project that has been 
constructed (ief. 1, 9). The authorized Cave Buttes Dam would be located about 2 miles 
downstream of the existing Cave Creek Dam. The authorized Adobe Dam would be 
constmcted on a tributary of Skunk Creek, about 7 miles north of Bell Road and 1 mile east 
of Black Canyon Highway. The authorized New River Dam would be constructed on New 
River about 8 miles upstream of its confluence with Skunk Creek. The project would also 
require the construction of 53 miles of channels, of which half would be concrete lined. 



Dreamy Draw channel would extend from Dreamy Draw Dam to the authorized Arizona 
Canal diversion channel. Cave Creek channel would extend from the authorized Cave Buttes 
Dam to the authorized Union Hills diversion channel. The Union Hills diversion channel 
would extend from 40th Street to  Skunk Creek. Skunk Creek channel would extend from a 
point on Skunk Creek just upstream from its confluence with the Union Hills diversion 
channel to its confluence with New River. New River channel would extend from the mouth 
of Skunk Creek to  the confluence of the New and Agua Fria Rivers. The Agua Fria channel 
would extend from the mouth of New River to a point about 2 miles downstream of the 
U.S. Highway No. 80  crossing. The authorized Arizona Canal diversion channel would 
generally parallel the north side of the Arizona Canal from approximately 12th Street to 
Skunk Creek. A more detailed description of the uncompleted features of the authorized 
project is given in Sections I1 through VI of this statement. 

1-1.09 RECOMMENDED PROJECT PLAN. The recommended plan (pl. 4a) for the 
uncompleted features of the project, which differs from the authorized plan, is described in 
the following subparagraphs. 

a. Cave Buttes Dam. The recommended Cave Buttes Dam will be constructed at a 
location 1.2 miles north of the authorized site, approximately 0.7 miles downstream from 
the existing Cave Creek Dam. The main embankment will be a 2,280-foot long 
compacted-earthfill structure rising a maximum of 110 feet above the streambed. Th.ce 
additional earthfill dikes will be required, with lengths of up to  9,010 feet and maximum 
heights of up to 56 feet. An unlined spillway, west of the right dam abutment, in 
conjunction with the outlet works will pass a peak discharge of 101,500 cfs. The outlet 
works will be capable of releasing 494 cfs. The detention basin will have a capacity of 
46,600 acre-feet at spillway crest of which 5,730 acre-feet will be for the accumulation of 
sediment. 

b. Adobe Dam. Adobe Dam will be constructed on .Skunk Creek, across Deer Valley 
Drive, I mile west of the Black Canyon Highway. This site is approximately 4 miles south of 
the authorized site. The main embankment will be a compacto,d-earthfill structure, a 
maximum of 63  feet high and 2.1 miles long. A concrete-lined spillway, west of the main 
embankment, in conjunction with the outlet works will pass a peak discharge of 14,800 cfs. 
The outlet works will be capable of releasing up to  1,890 cfs. The detention basin will have 
a capacity of 18,350 acre-feet of which 2,700 acre-feet will be used for the accumulation of 
sediment over a lO@year period. Channelization of Skunk Creek will be required in the 
vicinity of Black Canyon Highway to  assure conveyance of the standard project flood to the 
Adobe detention basin. The two existing highway bridges and two frontage road bridges 
must be lengthened 134 feet to  accommodate the wider channel. 

c. New River Dam. New River Dam will be constructed on New River at the 
authorized site, 8 miles upstream from the confluence with Skunk Creek. The main 
embankment will be a compacted-earthfill structure 2,800 feet long having a maximum 
height of 91 feet. An earthfill dike will be required along the west edge of the detention 
basin. A concrete-lined spillway, east of the left abutment, in conjunction with the outlet 
works, will pass a peak discharge of 63,300,cfs. The outlet structure will be capable of 
releasing up to  2,590 cfs. The detention basin will have a capacity of 34,500 acre-feet, of 
which 4,920 acre-feet will be used for the accumulation of sediments over a 100-year 
period. 



d. Arizona Canal Diversion Channel. The Arizona Canal diversion channel will be built 
immediately north of and generally parallel to the Arizona Canal from 40th Street, at the 
upstream end, to  Skunk Creek. The channel will continue to be concrete lined to 
approximately Cactus Road. From Cactus Road to  Skunk Creek the channel will become a 
wide earth-lined channel suitable for development into a recreational greenbelt. At the time 
of construction of the project, local interests will construct 26 bridges, at all streets and 
highways that presently cross the Arizona Canal. 

e. Floodways. In order to  assure the long-term capacity to operate the four dams as 
designed, local interests will be required to manage and maintain flaodways and floodway 
fringe areas along Dreamy Draw Wash from 14th Street to the Arizona Canal diversion 
channel, along Cave Creek from Cave Buttes Dam to Peoria Ave., along Skunk Creek from 
Adobe Dam to the Arizona Canal diversion channel and along New River, from New River 
Dam to the confluence with Skunk Creek. Limits of the floodways and floodway fringe 
areas will be delineated by the Corps of Engineers. Along Cave Creek between Peoria 
Avenue and the Arizona Canal 0.7 mile of concrete channel will be required along with a 
confluence structure at the Arizona Canal diversion channel. These structures are described 
in detail in Section VI of this report. As part of the project, local interests will construct 
8 bridges at existing dip crossings, as required by urban development. 

f. Flowage Easements. Downstream of the confluence of the Arizona Canal diversion 
channel with Skunk Creek flowage easements will be required along Skunk Creek and the 
New and Agua Fria Rivers to assure positive control of the flood plain under the condition 
of diverted flows discharging from the diversion canal. Within these reaches evacuation of 
portions of the flood plain and some structural measures such as flood proofing, bank 
stabilization, and levee construction will be required along with some channelization and 
channel clearing. These structural measures are discussed in more detail in Section V of this 
report and are shown on plates 13 through 19 in Appendix 5 of the General Design 
Memorandum. As part of the project, local interests will construct 11 bridges at existing dip 
crossings, as required by urban development. In addition, one railroad bridge wiU require 
modification. 

1-1.10 Recreational opportunities will be provided at Cave Buttes Dam and Adobe Dam 
and along the Arizona Canal diversion channel, Cave Creek, Skunk Creek and the New and 
Agua Fria Rivers. Facilities proposed for the damsites include picnicking and camping areas, 
riding and hiking trails, equestrian areas, and nature areas. No recreational facilities are 
planned for Dreamy Draw Dam, however future development is not precluded. Recreational 
facilities will not be provided at New River Dam; instead, in accordance with the suggestions 
of the Recreation Task Force, the acreage behind the dam will remain in its natural state. 
Facilities along the channels generally include trails and conveniently located rest stops with 
comfort stations and picnic tables. A regional park with an outdoor education center and 
recreation facilities is planned along Cave Creek. A low intensity recreational greenbelt is 
planned along the Arizona Canal diversion channel west of Cactus Road. Other facilities are 
planned by local interests. 



11.1 1 The recommended plan differs from the authorized plan in the following ways: 

a. Union Hills Diversion Channel is deleted. 
b. The Arizona Canal Diversion Channel is extended to 40th Street. 
c. The site for Adobe Dam is relocated to a location 4 miles south of the authorized 

site. 
d. The site for Cave Buttes Dam is relocated to a location 1.5 miles north of the 

authorized site. 
e. Skunk Creek Channel is deleted. 
f. Dreamy Draw Channel is deleted. 
g. Cave Creek Channel is deleted. 
h. Flowage easements are substituted for structural channels on Skunk Creek, and the 

New and Agua Fria Rivers. 
i. The provision of maintained floodways on reaches of New River, Skunk Creek, Cave 

Creek and Dreamy Draw Wash. 

A detailed description of the features of the recommended plan is given in sections I1 
through VI of this environmental statement. 

1-1.12 The total first cost of the recommended plan is $233,400,000*, based on October 
1975 price levels. The current estimate of monetary benefits accruing from the 
recommended plan at an interest rate of 3.25 percent (the Congressionally-authorized rate) 
and a project life of 100 years is $15,126,000. The ratio of benefits to  costs for the 
recommended plan (proposed action) is 2.1 to 1. A summary of economic data for all of the 
project alternatives, and for Alternative 5b (the recommended plan), is presented in the 
table on the following page. 

* Includes $1,000,000 for archeological mitigation, and $23,400,000 for recreation 
development. 



TABLE I 

First Cost* 
Flood Control 
Recreation 
Total 

"ECONOMIC DATA, EXTRACTED FROM U.S. ARMY CORPS OF 
ENGINEERS GENERAL DESIGN MEMORANDUM, GILA RIVER BASIN, 
NEW RIVER AND PHOENIX CITY STREAMS, MARCH 1976. COMPLETE 

DOCUMENT IS AVAILABLE AT U.S. ARMY ENGINEER DISTRICT, LOS ANGELES." 

Summary of Economic Data for Alternative Plans 
(3-1 /4 percent - 100 years) 

Alternatives 
1 2 3 4 5 a 5b 

Average Annual Charges* 
Flood Control 2 8 7,653 1,883 8,395 6.474 6,2 16 
Recreation 4 410 726 202 33 1 1,086 
Tot a1 $ 28 $ 8,063 $ 2 , 6 0 9  $ 8,597 $ 6,805 $ 7,302 

Equivalent Annual Benefits* 
Flood Control* * 135 13,442 
Recreation 0 1,022 
Total $ 135 $ 14,464 

Equivalent Annual Net Benefits* 
Flood Control 107 5,789 
Recreation - 0 612 
Total $ 107 $ 6,401 

Equivalent Annual Nonprevented 
damages (Flood Control) $17,853 $ 4,948 

Benefit to Cost Ratio 
Flood Control 
Recreation 
Flood control and recreation 

*In thousands of dollars. 

**Includes flood damages prevented and savings in cost of fill. 



1-2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT 

1-2.01 TOPOGRAPHY AND DRAINAGE. The project area is within the Gila River 
Basin, which is the largest drainage area tributary to the lower Colorado River and comprises 
58,200 square miles. About 70 percent of the drainage area is mountainous while the 
remainder is alluvial valley. The mountains are characterized by rugged terrain and steep 
gradients, while the valleys are fairly flat with regular slopes. 

1-2.02 The area pertinent to flood problems in Phoenix and vicinity is in Maricopa and 
Yavapai Counties in the' central part of Arizona (see pl. 2), and comprises approximately 
2,730 square miles. The area is roughly oval, with a maximum length and width of 
approximately 90  and 45 miles respectively. Elevations range from 910 feet at tlle 
confluence of the Agua Fria and Gila Rivers to 7,000 feet in the mountains near the 
headwaters of the Agua Fria River. The topographic characteristics of the major 
watercourses draining the project area are described in the following subparagraphs. 

a. Agua Fria River. The Agua Fria River originates about 7,000 feet above sea level in 
the mountains of central Arizona and flows southward for about 130 miles before emptying 
into the Gila River, 15 miles west of downtown Phoenix, at elevation 91 0 feet. The course 
of the stream is nearly equidistant between two parallel mountain ranges, the Black 
Hills-New River Mountains and the Bradshaw Mountains, that form the eastern and western 
boundaries of the drainage area. The gradient of the Agua Fria River ranges from about 
300 feet per mile in the headwaters to about 10 feet per mile at the Gila River. 

b. New River. New River, the major tributary of the Agua Fria River, has its 
headwaters in the New River Mountains, roughly 4 0  miles north of Phoenix. New River 
flows generally southward for about 4 0  miles to its confluence with the Agua Fria River, 
about 15 miles west of Phoenix. The drainage area of New River at its mouth is 340 square 
miles, of which approximately one-third is mountainous. Elevations in the basin range from 
a little over 5,000 feet in the New River Mountains to about 1,040 feet at the confluence 
with the Agua Fria River. The stream gradient ranges from 370 feet per mile in the 
mountains to 10 feet per mile in the valley. 

c. Skunk Creek. Skunk Creek, the major tributary of New River, rises in the  New 
River Mountains about 35 miles north of Phoenix and flows generally southwestward for 
about 30 miles to its confluence with New River about 15 miles northwest of Phoenix. The 

9 drainage area of Skunk Creek is 110 square miles, of which about 20 percent is 
mountainous. Stream gradients on Skunk Creek decrease from 650 feet per mile in the 
mountains to 20 feet per mile near its confluence with the New River. 

d. Cave Creek. Cave Creek has its source in the New River Mountains to  the north of 
Phoenix, where elevations rise to  as high as 5,000 feet. The stream then descends to  the 
alluvial fan near tlle community of Cave Creek and flows south for 13 miles t o  Cave Creek 
Dam, which controls the 175 square mile drainage area upstream from the dam. Cave Creek 
then flows' across an alluvial fan which is undergoing urbanization between Cave Creek Dam 
and the Arizona Canal. Floodflows on Cave Creek exceeding the freeboard capacity of the 
Arizona Canal flow directly through metropolitan Phoenix to the Salt River. The total 

8 drainage area of Cave Creek at the Salt River is 3 1 1 square miles. The stream gradient ranges 
from 500 feet per mile in the mountains t o  25 feet per mile near the Arizona Canal. 



e. Dreamy Draw. Dreamy Draw, a tributary of Cave Creek, rises in the Phoenix 
Mountains and flows generally southwestward for about 5 miles to its confluence with Cave 
Creek in Phoenix. Dreamy Draw Dam controls 1.3 square miles of the 2.0-square-mile 
drainage area above the Arizona Canal. 

f. Cudia City Wash. Cudia City Wash, with a drainage area of 4.9 miles above the 
Arizona Canal, rises in the Phoenix Mountains northeast of Phoenix and upstream from the 
Arizona Canal. 

1-2.03 GEOLOGY AND SOILS. The project area is located in the Sonoran Desert 
Section of the Basin and Range physiographic province. This province is characterized by 
steep mountains and broad alluvium-filled valleys. The mountain ranges, which are generally 
parallel and trend northwest to  southeast, are composed of metamorphic and volcanic rock. 
The basins are filled with alluvial and colluvial materials, primarily gravel, sands and clays 
(ref. 5) to depths of over 1,000 feet. The valley floor was formed by extensive alluvium 

a' 
deposits, which have filled the basin and covered the foreslopes of the hills and mountains. 
Alluvium in the valley may extend to  depths of over 1,000 feet and consists of coarse, 
unconsolidated, unsorted sands, gravels and cobbles. The deep dissection of the mountains 
and the extent of the alluvial fans suggest that the project area has had a long history of 
erosion and deposition. 

1-2.04 The soil types in the study area are derived from parent materials characteristic of 
the Basin and Range physiographic province. The soils in the gently sloping valleys are deep, 
heterogeneous in texture, low in organic material and have not been leached of soil 
nutrients. The relatively level surface, combined with soils of favorable workability, provide 
areas of good cropland where irrigation is available. General soil types in theproject area are 
sandy loams, limy clay loans, and limy loamy soils (ref. 3). Stony and rocky soils are locally 
present on slopes greater than 30 percent. The soils in the study area are commonly affected 
by the precipitation of salts produced by weathering of rock-forming minerals and brought 
in by surface runoff. Because seepage from rainfall is usually not sufficient to carry salts 
down to the water table, they accumulate in the soil as the water evaporates. The effects are 
most noticable near mountains formed of calcium-bearing rocks, where alluvial deposits are 
commonly cemented by calcium carbonate t o  a concrete-like material called caliche. Farther 
down the basin slopes, calcium carbonate content decreases, but soluble alkali salts 
detrimental to agriculture are still present. Erosion from the drainage above the proposed 
dams was calculated by the Corps of Engineers for the purpose of determining sediment 
storage requirements in the reservoirs. The sediment yield of 0.3 acre-foot of sediment from 
each square mile was estimated for the drainage area upstream of the dams. 

1-2.05 EARTHQUAKE HAZARD. The earthquake potential in the project area is 
considered low (ref. 4). Severe earthquakes in California and Mexico have been widely felt 
throughout southern Arizona, but only a few weak earthquakes have had epicenters in 
southern Arizona during the 122 years of recorded earthquake history. During that period, 
earthquake damage in southern Arizona has been minor (ref. 4). Based on available data, the 
largest earthquake expected in the project area would have an intensity of approximately V 
on the Modified Mercalli Scale, which ranges from I (weak) to XI1 (very strong) (ref. 4). The 
proposed project site is in a low seismic risk area, assigned to Zone 2, Seismic Risk Map of 
the United States (1 969) (pl. 5). 



1-2.06 NATURAL RESOURCES. The natural resources considered in this statement are 
those resources that have a large enough volume or value so that their exploitation would 
have a significant impact on the water use, land use, or economy of Maricopa County. The 
resources are discussed in three general groups: mineral and fossil fuels, metallic minerals, 
and nonmetallic minerals. All data is derived from the "Lower Colorado Region 
Comprehensive Framework Study", U.S. Dept. of Interior. 

1-2.08 Mineral and Fossil Fuels. There are no known resources of coal or crude oil in 
Maricopa County. The nearest source of coal to the project area is the Deer Creek Field, a 
relatively minor field in eastern Pinal County, located about 100 miles southwest of 
downtown Phoenix. 

1-2.08 Although appreciable uranium-vanadium deposits have been located in Coconino, 
Navajo, and Gila Counties, none have been located in Maricopa County. The closest uranium 
resource to the study area lies in the Sierra Ancha Mountains in the Tonto National Forest, 
75 miles east of Phoenix. 

1-2.09 Metallic Minerals. South of the study area, in a wide belt running south eastward 
through Pinal, Pima, and Santa Cruz Counties, lies a district in which disseminated copper 
and copper-molybdenum ores are being developed for future large-scale mining. 

1-2.10 A large volume of potential iron resource occurs in the Hieroglyphic Mountains 
(Pikes Peak District) 35 miles northwest of Phoenix. Known resources in the area total 
about 90 million short tons. 

1-2.1 1 Nonmetallic Minerals. Halite (common salt) has been discovered 20 miles west of 
Phoenix in wells drilled about 1 mile apart. In one well, below 880 feet, more than 
3,000 feet of solid halite was penetrated. This resource could be used for underground 
storage as well as exploited as a raw material for the chemical industry. 

1-2.12 Sand and gravel, a resource that is becoming more limited in the study area because 
of the vast quantities of aggregate materials used by the construction industry, occurs in 
recoverable concentrations in exposed and buried stream channels, on terraces near 
mountain fronts, and on alluvial fans. The materials near the mountain fronts contain a 
higher ratio of gravel to sand, whereas the basin fills are mostly sand and silt. In 1970, 
Maricopa County produced 6,363,000 tons of sand and gravel, which represented more than 
a third (35.7 percent) of the production for the state. Other significant mining activities 
include the production of scrap mica near Buckeye in Maricopa County, and miscellaneous 
clay and shale for ,manufacturing building brick, mined at the Tolleson pit in Maricopa 
County. 

1-2.13 CLIMATE. The project area is located in the Sonoran Desert Climatic Zone 
(ref. 6), a zone characterized by long hot summers, short mild winters, low annual rainfall, 
low relative humidity, and a high percentage of possible hours of sunshine. July is the 
hottest summer month, with temperatures ranging from an average daily maximum of 
105 degrees Fahrenheit to  an average daily minimum of 75 degrees Fahrenheit. January is 
the coldest month, with average daily temperature ranging from a maximum of 6 6  degrees 
Fahrenheit to a minimum of 34 degrees Fahrenheit. 



1-2.14 Precipitation is biseasonal, generally occurring as short heavy thundershowers in the 
summer and long, light showers in the winter. Most summer precipitation falls in the 
afternoon or evening. In late summer or early fall, tropical storms may bring heavy and 
widespread precipitation. Most winter precipitation results from cyclonic storms. Slightly 
more than 50 percent of the precipitation falls from November to April. Average annual 
precipitation is 7.2 inches in Phoenix and about 24 inches in the upper watersheds. The 
maximum monthly precipitation of record at Phoenix is 5.6 inches, and the maximum 
precipitation for a 24-hour period is 5.0 inches, which occurred in July 191 1. 

1-2.15 The project area has an average relative humidity ranging from 24 percent in the 
summer to 54 percent in the cooler, moister winter. Relative humidity has increased in the 
Phoenix area as the result of large irrigated areas, open canal systems, and introduced urban 
plantings. 

1-2.16 The project area averages 86 percent of possible hours of sunshine annually with 
monthly averages ranging from 77 percent in December to 94 percent in June. Winds in the 
project area are generally from the east, having an average velocity of about 6 miles per 
hour. Peak gusts occasionally reach as much as 50 miles per hour. The strongest gust of 
record at Phoenix was 75 miles per hour. 

1-2.17 The combination of high temperatures, low relative humidities, maximum amount 
of sunshine, and wind causes a high evaporation rate. The evaporation rate in the project 
area has been estimated to be 6.5 feet per year (ref. 7). 

1-2.18 SURFACE HYDROLOGY. The watercourses of the Agua Fria River, New River, 
Gila River, and Skunk Creek are generally characterized by well-defined floodways and 
channels. The channels of Cave Creek and Dreamy Draw are well defined above the Arizona 
Canal; downstream from the Canal the natural floodways have been obliterated by urban 
development. Flows in the channels are ephemeral because climate and drainage 
characteristics are not conducive to  continuous runoff. Flows occur only during and 
immediately after periods of heavy rainfall. 

1-2.19 The United States Geological Survey has recorded discharge for surface waters at 
several recording gages within the project area. Precipitation and stream gages are located 
both above and below the sites for the proposed New River, Adobe, and Cave Creek Dams. 
Data presented in the subsequent subparagraphs are derived from these precipitation and 
stream gages. 

a. The average annual total discharge for surface waters of Cave Creek at Phoenix, 
Arizona, is 1,900 acre-feet (ref. 8). The period of record was from October 1957 to  1972. 
The drainage area of Cave Creek above the gaging station at Phoenix is 252 square miles. 

b. The average annual discharge for the New River at the Bell Road Gaging Station at 
Bell Road is 4,180 acre-feet, based on records of annual discharge for Water Years 1963, 
1965, 1967, and annual maximums for 1968 through 1972. The drainage area is 1 87 square 
miles. 



c. The total average annual discharge at the Skunk Creek Gaging Station is 
1,220 acre-feet, based on records of annual discharge for Water Years 1960-1 967, and 
annual maximums from October 1967 to 1972. The drainage area is 64.6 square miles. 

1-2.20 Surface flows percolate through the ground and may enter the ground water 
supply. Current urbanization is causing an appreciable increase in the amount of impervious 
area, especially in the lower reaches of the drainage area. Thus a lesser amount of flow is 
percolated, and the amount of runoff flow is increased. In addition, increased urbanization, 
through the increase in the impervious area and paving of streets, has resulted in increased 
velocities of flows with a resultant increase in peak discharges. The increase in runoff flow 
and peak discharge are causes of increased flooding. 

1-2.21 FLOOD HAZARD. The most common floods in the drainage area are "flash 
floods" resulting from localized thunderstorms that occur unexpectedly. The Phoenix office 
of the National Weather Service has a flash flood warning program, but little time is 
available to warn affected cotnmunities. Flooding also results from general summer or 
winter storms. 

1-2.22 Flows are interrupted and concentrated by manmade structures, such as irrigation 
canals and systems. The Black Canyon Highway (Interstate 17) intercepts Cave Creek runoff 
diverted by the Arizona Canal. Floodflows intercepted by the highway, which is below 
ground level at several underpasses, are handled by a system of pumps. The two major 
irrigation canals that intercept flows are the Arizona and Grand Canals, which are under the 
jurisdiction of the Salt River project; their canal capacities in the vicinity of Cave Creek are 
about 800 and 600 cubic feet per second, respectively. These canals, which are north of and 
generally parallel to the Salt River, provide a minor amount of flood protection by 
intercepting low flows, using available freeboard capacity to convey the additional water. 
Larger floodflows cause pondings that occasionally overtop and breach the canal banks. 
Although the system of irrigation canals have been operated as emergency flood-control 
channels in the past, they are not designed to carry floodflows. The canals are designed with 
their maximum capacity upstream rather than downstream, exactly the reverse required for 
flood control purposes. Consequently, they are limited in their ability to carry large 
quantities of water that emanate from such major water courses as Cave Creek and Cudia 
City Wash. In Phoenix, both the Arizona and Grand Canals flow through the city. Where the 
Arizona Canal crosses Cave Creek, the peak discharge of the creek varies from 50,000 cfs in 
a standard project flood to 7,000 cfs in a 25-year flood. Where the Grand Canal crosses Cave 
Creek, similar peak discharges, ranging from 45,000 cfs in a standard project flood to 
7,500 cfs in a 25-year flood, would be experienced. 

1-2.23 The standard project flood, as developed by the Corps of Engineers, represents the 
flood that would result from the most severe combination of meteorologic and hydrologic 
conditions considered reasonably characteristic of the region. Normally larger than any past 
recorded flood in the area, it can be expected to be exceeded in magnitude only on rare 
occasions. It constitutes a standard for design that will provide a high degree of flood 
protection. Historically, the most severe summer thunderstorm to occur within the State of 
Arizona was the Queen Creek thunderstorm of August 19, 1954. This thunderstorm, which 
centered over the Queen Creek drainage area southeast of Phoenix, was determined to be 
the local storm with the most severe flood-peak-producing relationship between rainfall 



depth, area, duration and isohyetal pattern that may reasonably be expected to  occur over 
the central portion of Arizona, and was used as the standard project storm for design and 
economic considerations for all areas except Cave Buttes and New River damsites. The 
general summer storm of August 1951 that centered near the Trilby Wash drainage area 
northwest of Phoenix was determined to  be the most critical storm for Cave Buttes and New 
River Dams that may reasonably be expected to occur over the central portion of Arizona. 
As with the August 1954 storm, the August 195 1 storm was transposed to the Phoenix area 
for standard project flood determinations. 

1-2.24 FLOOD DAMAGES. Severe local storms and floods have occurred in the Phoenix 
area and extensive damages have resulted from these floodflows. Damages resulting from 
representative floods of record are discussed in detail in the following subparagraphs. 

a. Floods of 1921 and 1943. Before the construction of Cave Creek Dam (in 
1922-23), a storm caused "over a million dollars" in flood damages, according to the 
"Arizona Republic". The basement of the State Capitol was inundated by this flood. 
Another destructive flood took place on Cave Creek in 1943; the area affected by this flood 
was largely agricultural. The 1943 flood was caused by severe thunderstorms over the desert 
areas just north of Phoenix. Newspaper accounts and reports by local agencies indicate that 
rapid runoff upstream from the Arizona Canal quickly overtaxed the capacity of the canal 
system. In the Cave Creek area, north of Phoenix, a break occurred in the south bank of the 
canal, releasing water that ultimated caused 9 breaks in the Grand Canal. At that time, much 
of the area downstream from the Arizona Canal was used for citrus groves or other 
agricultural pursuits that were not seriously damaged by the floodwaters. Available reports 
indicate that floodwaters, ranging in depth from a few inches to 2 feet, flooded a hundred 
or more homes and businesses and made travel impossible for several hours. 

b. Flood of June 1972. The heavy thunderstorm that hit northeast Phoenix on the 
morning of June 22, 1972, was part of a series of moderate to  heavy early summer 
thunderstorms that affected the entire Southwest during June 20-23. The maximum 
unofficial intensity reported was 5.25 inches of rainfall in the vicinity of 24th Street and 
Camelback Road in Phoenix during an estimated 2-hour period. Heavy runoff from the 
south slopes of the Phoenix Mountains occurred as a result of the intense rainfall of 
June 22. In Paradise Valley and on the southwest slopes of the McDowell Mountains, large 
areas were inundated by sheetflow. A peak discharge of 20,000 cfs was measured at Indian 
Bend Road on Indian Bend Wash. Flooding occurred upstream from the Arizona Canal as 
floodwaters ponded behind the canal levees. Much of the damage downstream from the 
Arizona Canal resulted from breaks in the canal as overtopping occurred. 

1-2.25 FLOOD-PRONE AREAS. The overflow areas for the standard project flood, 
under projected future conditions, are shown on plate 6. These overflow areas can be 
described in three parts: (a) the overflow area along Cave Creek from about 0.7 miles south 
of the existing Cave Creek Dam to the Salt River, including a breakout from Cave Creek 
near Cactus Road extending to  Grand Avenue; (b) ponding areas along the north bank of 
the Arizona Canal, and the most probable overflow areas from overtopping of the canal 
levees by flows from the drainage areas north of the Arizona Canal, excluding Cave Creek; 
and (c) the overflow area along Skunk Creek and the New and Agua Fria Rivers, from the 
proposed damsites to the Gila River. These overflow areas are described in the following 
subparagraphs. 



a. Cave Creek Overflow Area. The Cave Creek overflow area is on a broad alluvial fan. • Upstream from the Arizona Canal, the stream flows in a defined channel. Several reaches of 
Cave Creek have been improved by the City of Phoenix between Greenway Road and the 
Arizona Canal in conjunction with a planned linear park along the channel. Downstream 
from the Arizona Canal, the urban development that has taken place has obliterated almost 
all traces of the old channel. Floodflows follow a broad swale through an intensively 
developed section of Phoenix. The overflow area has a wide areal extent over which 
floodflow depths are relatively shallow (average of 2 feet in depth). The area included in the 
Cave Creek overflow area amounts to 19,3 10 acres. 

b. Most Probable Overflow Areas from Canal Breaks. Local thunderstorms centering 
over the Phoenix Mountains, which rise east of Cave Creek and north of the Arizona Canal, 
can produce extreme downstream flooding. Floodwaters flow down well-defined washes of 
small capacity to an alluvial fan that consists of braided streams of very small capacity. They 
are intercepted by the Arizona Canal, which is an irrigation canal of limited capacity, until 
they overtop and breach the canal levee. Downstream from the Arizona Canal, urban 
development has obliterated almost all traces of the old channels, and floodflows follow 

a broad swales througll an intensively developed section of Phoenix. The drainage area 
tributary to  the breaks in the Arizona Canal levees consists of 21 square miles above the 
canal and extends from Cave Creek to Cudia City Wash near 40th Street. The most probable 
overflow areas from canal breaks, based on historical events as well as theoretical analysis, 
amounts to 8,890 acres. It results from 6 major breakouts east of Cave Creek and two 
breakouts west of Cave Creek (Peoria Avenue and 59th Avenue). The delineated overflow 
areas are the areas where water depths would exceed 6 inches. The potential of canal breaks 
and overtopping was demonstrated during the 22 June 1972 flood when over 3,000 acres 
were flooded. Flood damages amounting to an estimated $4.3 million occurred below the 
Arizona Canal to residential, commercial, and public properties, as well as to irrigation 
works. The greatest damage ($3.8 million) resulted from the breaks in the Arizona Canal at 
32d and 40th Streets. 

c. Skunk Creek and the New and Agua Fria Rivers Overflow Areas. The channels for 
each of these streams are fairly well-defined through this overflow area and are capable of 
conveying nondamaging flows of 10- to  20-year frequencies. The standard project flood 
overflow area extends along the Agua Fria River from the Gila River upstream to the New 
River confluence; along the New River to  Paradise Valley Road (extended); and along 
Skunk Creek to the proposed Granite Reef Aqueduct. It consists of 22,295 acres. 

1-2.26 URBAN DEVELOPMENT SUBJECT TO FLOODING. The developed areas 
subject to  overflow along Cave Creek, Dreamy Draw Wash, Cudia City Wash, and other 
unnamed washes in the Sunnyslopes area are predominantly urban, whereas the overflow 
areas along Skunk Creek, the New River, and the Agua Fria River are predominantly 

' 

agricultural. Of the 18,370 acres of land subject to  inundation by the New and Agua Fria 
Rivers, about 96 percent is presently open space or under cultivation. Future residential, 
commercial, and public uses are projected to develop on the flood-plain fringe over the next 
50 years. The present and projected urban development subject to flooding in each of the 
three ovefflow areas is discussed in the following subparagraphs. 



a. Cave Creek Overflow Area. Between the proposed Cave Buttes Dam and the 
Arizona Canal approximately 3,265 acres are within the Cave Creek overflow area, 1,150 of 
which are developed into urban uses. In the next 20 years, residential and public uses are 
expected to  be developed on the floodway fringe adjacent to the planned linear park. South 
of the Arizona Canal, the Cave Creek and adjoining overflow areas include the business and 
government center of downtown Phoenix, as well as large residential areas, local strip 
commercial and shopping centers, the State capitol, city and county government offices, the 
Phoenix financial center, the central shopping district, and two other major shopping 
centers. Because of the lack of large parcels of vacant land south of the canal, most of the 
future development will concentrate north of the canal. The overflow area south of the 
Arizona Canal comprises about 16,045 acres. Of this land, all but about 1 , I  35 acres are in 
urban use. 

b. Most Probable Overflow Areas From Canal Breaks. Flooding from overtopping of 
the Arizona Canal east of Cave Creek primarily floods the residential area in north and 
northeast Phoenix. In addition, the Bilt~nore Shopping Center and various strip commercial 
facilities are subject to flooding. Also, floodflows that breach the Arizona Canal can be 
expected to flood some residential and commercial development west of Cave Creek. The 
majority of land flooded west of Cave Creek, however, is vacant and not expected to be 
fully developed to residential and commercial uses until about 1997. 

c. Skunk Creek and the New and Agua Fria River Overflow Areas. Agricultural and 
vacant land (3,780 acres) comprise about 96 percent of the acreage subject to flooding by 
Skunk Creek. Fringe development of the Phoenix urbanized area is rapidly approaching the 
flood plain. Future development on the floodway fringe is expected to consist of residential 
subdivisions with commercial and public land uses. 

1-2.2 7 EXISTING WATER RESOURCE FACILITIES AFFECTING FLOOD 
CONTROL. Existing flood-control facilities affecting flood control are described in the 
following subparagraphs. 

a. Salt River Project. The Salt River Project, which was the first multipurpose project 
authorized under the Federal Reclamation Act of 1902, includes an irrigation project 
managed by the Salt River Valley Water Users' Association and a power project managed by 
the Salt River Project Agricultural Improvement and Power District. The Association 
manages the 13,000 square-mile watershed of the Salt and Verde Rivers and operates and 
maintains the transmission and distribution system that provides water for municipal, 
industrial, and agricultural uses within the project's 250,000-acre area. The Salt River 
Project's storage-and-distribution system consists of six storage dams; one diversion dam; 
and 1,300miles of transmission canals, distribution laterals, and ditches. Completed in 
191 1, Roosevelt Dam on the Salt River is the oldest and largest dam in the system, with a 
reservoir capacity of 1,381,580 acre-feet. The remaining dams increase the total storage 
capacity to 2,072,000 acre-feet. The Arizona and Grand Canals, which were constructed in 
the late 1800's and the early 19007s, are a part of the distribution system in the Phoenix 
area. The Arizona Canal traverses the flood-control project area south of the Phoenix 
Mountains, crosses Cave Creek near Dunlap Avenue, and flows northwestward north of 
Peoria to  Skunk Creek. Although the canal's purpose is water distribution, it also intercepts 
nominal floodflows. 



b. Cave Creek Dam. Following a heavy rainstorm over the Cave Creek watershed in 
• August 1921, plans were made to construct a concrete multiple-arch dam across Cave Creek. 

The State of Arizona, Maricopa County, the City of Phoenix, the Salt River Valley Water 
Users' Association (part of the Salt River Project), and the Paradise-Verde Irrigation District 
(now defunct) participated in the construction of the dam, which was completed in 1923. 
At the present time, the dam is operated and maintained by the Salt River Project. The 
1,692-foot-long dam consists of 38 reinforced-concrete arches and buttresses spaced at 
about 44foot centers. At its deepest section, the crest of the dam (elevation 1,642) is 
52 feet above the existing downstream ground surface. The outlet works consist of three 
4-foot-square openings, one ungated and two gated. With the invert elevation at 1,580.6, the 
discharge rate through each of these openings is estimated at 500 cubic feet per second with 
the water surface at elevation 1,642.0. The dam, as constructed, had a reservoir capacity of 
14,000 acre-feet at elevation 1,642.0. From an April 1970 aerial survey, the reservoir area 
was determined to be 830 acres with a corresponding capacity of 12,400 acre-feet. Based on 
Corps of Engineers hydrology, a flood having a frequency between 25 to 50 years would 
spill over the top of the dam. Overtopping of the dam for an extended period of time could 
undermine the foundation of the dam and cause it to collapse. 

a c. Other Projects. Waddell Dam (also known as Carl Pleasant Dam) backs up the 
waters of the Agua Fria River to  form Lake Pleasant. Waddell Dam, which is 30 miles 
northwest of downtown Phoenix, provides water conservation, flood control, and 
recreation. The dam, completed in 1927, is under the jurisdiction of the Maricopa County 
Municipal Water Conservation District Number 1, and operates effectively. McMicken Dam 
(also known as the Trilby Wash Detention Basin) is located about 25 miles northwest of 
downtown Phoenix. This dam was constructed by the Corps of Engineers in 1956 to control 
238 square miles of drainage area tributary to the Agua Fria River. This dam is also under 
the jurisdiction of the Maricopa County Municipal Water Conservation District Number 1, 
and operates effectively. 

1-2.2 8 PROPOSED WATER RESOURCES FACILITIES AFFECTING FLOOD 
CONTROL. Water resources facilities, proposed by other agencies, that would affect flood 
control are discussed in the following subparagraphs. 

a. Central Arizona Project. The Central Arizona Project (CAP) is an authorized 
project of the U.S. Bureau of Reclamation. Major project features involve the construction 
of four dams; four aqueducts, including tunnels and pumping plants; and 
power-transmission facilities to  the plants. Water would be transported from Lake Havasu 
on the Colorado River via the aqueduct system for multipurpose uses in the CAP area. It 
would provide municipal and industrial water for the Tucson and Phoenix metropolitan 
areas and water for lands in Maricopa, Pinal and Pima Counties in Arizona and in Grant 
County in New Mexico. A feature of the CAP is the Granite Reef Aqueduct, which extends 
from a point near the Colorado River to the proposed Orme Reservoir, at the confluence of 
the Salt and Verde Rivers. Aqueduct turnouts would be provided at required locations to  
furnish water to  agricultural and urban areas, primarily in the Phoenix area, and to planned 
recreation areas. In general, to  protect the aqueduct from floodflows, low earth dikes would 
be constructed uphill from the aqueduct t o  collect and convey floodflows (up to 50-year 
frequency) to drainage structures, such as culverts and overchutes. In the Paradise Valley 
area north of Phoenix, however, about 12 miles of detention dikes have been constructed in 



a general east-west direction along the aqueduct from Cave Creek Road to the McDowell 
Mountains. The basins behind these dikes have the capacity to store the maximum probable 
flood and sediments accruing over a 100-year period. The basins also have the capacity t o  
store a 100-year flood occurring within a 24-hour period after the maximum probable flood. 
The Granite Reef Aqueduct would traverse the New River and Phoenix City Streams project 
area, as shown on plate 7. The aqueduct reach between the Agua Fria River and Cave Creck 
Road would be protected from 50-year floods by overchutes. ?'he effect of these overchutes 
was deemed insignificant in the Corps of Engineers hydrologic analysis because the volurne 
of retention behind the overchutes is minimal compared to  the volume of runoff of thc 
more infrequent floods. The aqueduct east of Cave Creek would be protected by the 
detention dikes, which would also provide flood protection t o  an area south of the 
aqueduct. The hydrologic analysis reflects the existence of these dikes, completed in late 
1975. 

b. Storm Drains. In 1970, Yost and Gardner Engineers prepared a report, titled 
''Storm Drainage Report for Maricopa Association of Governments." Based on population 
projections to  1995, the report recommends a storm-drain construction program that would 
be accomplished in 25 years for an area of 480 square miles in Maricopa County, Arizona. 
The study area includes, in part, the area lying immediately east of the Agua Fria-New 
River-Skunk Creek channel and north of the Gila and Salt Rivers. In general, protection for 
the 1-year flood is recommended; however, in certain critical and high-value areas, a greater 
degree of protection is recommended. 

c. Detention Basins. In 1972 and 1973, John Carollo Engineers prepared two reports 
and a supplement, titled "Investigation of North Phoenix Mountains and Flood Detention 
Basin, City of Phoenix, Arizona," for the purpose of determining sites suitable for 
flood-detention basins that would regulate the surface runoff from a 100-year design storm 
originating in the higher elevations in the Phoenix Mountains. These reports recommended 
that ' a  total of eight detention basins be located upstream from developing residential and 
commercial properties in the City of Phoenix. Of the eight detention basins recommended, 
seven are in the project area. The dams would control drajnage areas ranging from 0.2 to 
1.0 square mile. Although these dams would provide significant protection to the areas 
immediately below them, only Dam No. 4 (pl. 8) would affect the design of the Corps of 
Engineers project; this dam would reduce Dreamy Draw flows at the Arizona Canal. Flow 
values reported for this portion of the recommended project take this reduction into 
account. 

1-2.29 SUBSURFACE HYDROLOGY. The ground water basin is generally bounded on 
the north and east by the McDowell Mountains, South Mountains, Sierra Estrella Mountains 
and Buckeye Hills; and on the west by the White Tank Mountains. Aquifer depth to  bedrock 
exceeds 1,000 feet over much of the ground water basin. (ref. 2.) Ground water occurs in 
discontinuous layers and lenses in the sands and gravels of the basin alluvium. Within the 
project area, the depth to  ground water can vary tremendously; depth to  ground water along 
the Salt River is only a few feet, while along Cave Creek it is several hundred feet (table 2). 

1-2.30 Historically, ground water has been a major source of water in the region. About 
two-thirds of Arizona's water supply comes from ground water reservoirs. From 1953 to  
1964 more than 2 million acre-feet of water has been withdrawn annually from ground 
water sources in the project area. The quantity of ground water pumped from aquifers in 



the Salt River Valley has decreased slightly since 1964, with 1.8 million acre-feet o f  ground 
water being withdrawn in 1972. (ref. 28) 

1-2.3 1 With the extensive pumping of ground water and resultant lowering of water levels, 
the State has declared the Salt River Valley and the project area a critical ground-water 
basin. A critical ground-water basin is defined as one in which no new wells may be 
developed for agricultural purposes on agricultural land not already under cultivation when 
the ban was placed in effect. The overdraft of ground water is one of the primary reasons 
for the development of the Central Arizona Project. Future legal and legislative decisions 
can be expected to  control more closely the use of water within the ground-water basin. The 
legality of ground-water use for esthetic or promotional displays is currently being explored 
by the Arizona Water Commission and State Land Department. 

1-2.32 Records collected at gaging stations on the Agua Fria River and its tributaries show 
that much surface flow disappears as surface water moves downstream from the mountains. 
Most of the surface flows recorded at the Bell Road gaging station on New River never 
reached the mouth of the Agua Fria River. Of 25 peak flows at the New River gage, only six 
were recorded downstream on the Agua Fria River at Avondale, and these were greatly 
dissipated. This reduction in surface flow is due in part to the combined effects of 
infiltration and evaporation. Rates of infiltration vary throughout the reaches in the 
drainage area. 

1-2.33 Recharge of ground water results from the percolation of rainfall and the associated 
runoff. Calculations of the estimated average annual nlnoff available for ground water 
recharge at the New River, Adobe, and Cave Buttes damsites were based on extrapolation of 
U.S. Geological Survey Stream Gage Data (ref. 8). These stream-gaging stations are located 
on New River at Bell Road near Peoria; on Skunk Creek near Phoenix; and on Cave Creek. 
The average annual runoff available for recharge at the New River damsite is 4,200 acre-feet, 
based on a 164 square mile drainage area. The 9@-square-mile drainage area of Skunk Creek 
at the Adobe damsite could produce 1,700 acre-feet for recharge. The 191-square-mile Cave 
Creek drainage area above the proposed Cave Buttes Dam could produce 4,700 acre-feet of 
runoff. These figures represent maximum potential recharge that could be intercepted by 
the dams. 

1-2.34 Calculations of streambed percolation are discussed in detail in the "Hydrologic 
Engineering Report of The Gila River Basin" (ref. 9). Rates of percolation were determined 
using flood data observed during the September 3-7, 1970 storm. The recorded water stage 
behind Cave Creek Dam, as well as the observed flood hydrograph for Cave Creek at 
Phoenix, allowed computation of channel percolation. The steady outflow from the existing 
Cave Creek Dam was the source of the constant flow. The outflow was computed to be 
400 cfs for the same period that 290 cfs was recorded downstream, a loss of 110 cfs t o  
channel percolation in the 11.7 mile channel reach. Assuming an average wetted channel 
width of 75 feet, a loss rate of 1.05 cfs per wetted acre was computed. Using this observed 
percolation rate for Cave Creek, percolation rates were estimated for the project area under 
design discharge conditions. Rates of 1.25 cfs per wetted acre of main channel and 0.50 cfs 
per wetted acre of overbank were estimated. The main channel percolation rate is higher 
than the computed 1.05 cfs per wetted acre rate because higher discharges produce higher 



hydrostatic heads and thus a higher percolation rate. The overbank material is less pervious 
than the streambed deposits, hence the percolation rate for the overbank area was estimated 
at 0.50 cfs per wetted acre. 

1-2-35 WATER QUALITY. The water quality index used in this statement is based on 
the quantity of total dissolved solids (TDS) per unit volume. The U.S. Public Health 
Service's drinking water standards, established in 1962, indicate that domestic water supply 
should not exceed a TDS of 500 milligrams per liter (mg/l). The quality of water in the 
project area varies with its source. The primary sources are perennial and ephemeral surface 
streams, ground water, and effluent discharges. . 

1-2.36 The municipal and industrial water used in the Phoenix metropolitan area comes 
from a combination of two sources: (a) surface water in the Salt and Verde Rivers 
originating outside the study area and (b) ground water from deep wells within the Phoenix 
ground-water basin. Water destined for consumption in the metropolitan area is processed in 
four water treatment plants operated by the City of Phoenix. The Deer Valley and Squaw 
Peak plants are located along the Arizona Canal, the Verde plant is at the confluence of the 
Salt and Verde Rivers, and the Val Vista Point plant is located on the South Canal. An 
additional source of surface water is derived from an infiltration gallery and 13 shallow wells 
along the Verde River. The City of Phoenix Water and Sewer Department water analysis for 
March 1973 indicated a surface water average TDS of 440 mg/l and a ground-water average 
of 714 mg/l. 

1-2.37 The Central Arizona Project (CAP) is a potential source of additional water supply 
for the project area. The Colorado River at its entrance into the CAP system at Parker Dam 
had an average TDS of 740 mg/l for the period 1963-1967 (ref. 7). 

1-2.38 Limited data are available on the quality of storm runoff. Data from the Agua Fria 
watershed were used as a measure of the quality of storm runoff from the.upstream 
nonurbanized watersheds that discharge waters into the project area. Although the Agua 
Fria watershed is considerably larger than the watersheds in the project area, it is adjacent to 
the project area and has similar characteristics to the project area watersheds. The average 
annual TDS for water from the Agua Fria entering Lake Pleasant was 259 mg/l in 197 1 and 
270 mg/l in 1972. See table 3 for additional data. The quality of urban storm runoff had 
not been determined. 

1-2.39 The Maricopa County Health Department has local responsibility for sewage 
treatment facilities. The County requires that all private sewer facilities must dispose on-site, 
with only the municipalities allowed to discharge into drainages. The majority of waste 
water treatment within the project area is handled at two facilities, both operated by the 
City of Phoenix. The treatment plants are both located immediately north of the Salt River, 
one at 23d Avenue with a capacity of 40million gallons per day and the other at 
91st Avenue with a capacity of 65 million gallons per day (January-February 1967). These 
plants provide secondary treatment by utilizing the activated sludge method. Discharge of 
the effluent is t o  the Salt River at 35th Avenue for the 23d Avenue plant and at 
91st Avenue for the 91st Avenue multicity waste-water plant. The 91st Avenue plant 
provides treatment for the communities of Phoenix, Tempe, Mesa, Scottsdale, Glendale, Sun 
City, Peoria, and Youngstown, while the 23d Avenue plant handles only Phoenix waste 
water. The TDS of the effluent waste from the Phoenix treatment facilities is 1,400 mg/l 
(ref. 7). 



1-2.40 AIR QUALITY. The project area is located in the Phoenix-Tucson air quality 
control region (AQCR), which is one of four AQCR's into which the State of Arizona has 
been divided. The Phoenix-Tucson AQCR has been designated as an example region because 
it has 81 percent (ref. 10) of the State's population, measures the highest concentration of 
pollutants, and contains most types of emission sources found in the State (table 4). 

1-2.41 The population density in the Phoenix-Tucson AQCR and, in particular, within 
Maricopa County (which has 67 percent of the population in the AQCR), leads to high 
concentrations of motor vehicles and motor-vehicle associated pollutants, i.e., carbon 
monoxide, nitrogen dioxide, hydrocarbons, and photochemical oxidants. The atmospheric 
conditions-clear skies and dry air at night-that are generally present in the study area favor 
the development of temperature inversions. These inversions may exist for as much as 
two-thirds of the 24-hour day; when combined with periods of weak winds or stagnant air, 
they permit pollutants to accumulate. 

1-2.42 Complex atmospheric conditions involving oxides of nitrogen, hydrocarbons, and 
other organic gases utilizing ultraviolet energy from the sun, cause photochemical air 
pollution, which is a source of concern in the AQCR. The meteorological conditions trap 
the necessary reactants, and the ultraviolet energy, which is available in the basin in copious 
amounts, forms photochemical smog. A detailed review of hourly values for 1971 reveals 
that concentrations of carbon monoxide and hydrocarbons are consistently high in the late 
night and early morning and drop to a minimum during daylight, regardless of the time of 
year (ref. 1 1). 

1-2.43 In the Phoenix metropolitan area, carbon monoxide comprises 73.4 percent of the 
total pollution; and the automobile is responsible for 94.6 percent (ref. 11) of the total 
carbon monoxide production. Similarly, hydrocarbon from all sources comprises 
16.2 percent of the total pollution; and the automobile is responsible for half the total 
amount of hydrocarbon production. The automobile also causes 62.3 percent of the sulfur 
dioxide, 57.9 percent of the nitrogen oxides, and 44.5 percent of the aldehydes. Emissions 
from the automobile constitute 82.6 percent of the total atmospheric loading (ref. 1 1). 

1-2.44 Air quality data for the Central Phoenix Station, provided by Maricopa County 
Health Department, are compared with Federal standards in the diagrams on the following 
page. The annual average concentration of sulfur dioxide and nitrogen dioxide has not 
exceeded Federal standards since continuous monitoring was initiated and, therefore, has 
not been shown. Efforts are being made to  control air pollution in the area before i t  reaches 
a critical stage. The State of Arizona and Maricopa County share the responsibility for air 
pollution control in the study area. The Arizona State Air Pollution Control Division of the 
Department of Health has jurisdiction over all major sources that emit 75 tons of 
particulates a day, as well as over all intercounty mobile units of pollution. The Maricopa 
County Department of Health Services, Bureau of Air Pollution Control has jurisdiction 
over any other source of air pollution. The county air implementation program requires 
permits for equipment that discharges pollutants into the atmosphere and also monitors air 
quality. 



CENTRAL PHOENIX STATION 

AIR Q U A L I T Y  P A R A M E T E R S  
COMPARISON OF AMBIENT A l  R QUALITY STANDARDS 

Federal 
primary 

standard 

Federal 
secondary 

standard 
Arizona 
standard Pollutant Condition 

Sulfur oxides 
(sulfur dioxide) 
(ugJm3) 

3 hr. avg. 

24 hr. avg. 
Annual avg. 

Suspended 
particulates 

(ugIm3) 

24 hr. avg. 
(Max.) 
Annual geometric 
mean 

Photochemical 
oxidants 

(uglm3) 

1 hr. avg. 

Peak value 

Hydrocarbons 
(uglm3) 

3 hr. avg. 
(Annual Max.) 
(6 to 9 a.m.) 

SUSPENDED PARTICULATE CONCENTRATIONS 

COMPARED TO FEDERAL PRIMARY STANDARDS 

(maximum 2 6 0  ug/m3 . 2 4  hour average ) 

SUSPENDED PARTICULATE CONCENTRATIONS 

COMPARED TO FEDERAL SECONDARY STANDARDS 
Nonmethane Peak value 

(maximum 150 ug/m3 , 2 4  hour average) 

Nitrogen dioxide 
(ugJm3) 

Annual avg. 

PHOTOCHEMICAL OXIDANTS CONCENTRATION COMPARED 

TO FEDERAL PRIMARY AND SECONDARY STANDARDS 

(maximum 160 ug/m3 . I hour average) 

CARBON MONOXIDE CONCENTRATIONS COMPARED 

TO FEDERAL PRIMARY AND SECONDARY STANDARDS 
(maximum 4 0  mg/m3 , I hour average) 



1-2.45 A plan devised by the State provides for the attainment of State air quality 
D standards instead of national air quality standards. These State standards are equal to or 

more stringent than the national secondary standards (table 5). Indications from the State 
Air Implementation Plan are that a 2-year extension will be needed before carbon monoxide 
is controlled, but no extension will be needed for particulates, hydrocarbons, and 
photochemical oxidants. By 1975, the State will meet all other air-quality standards, using 

B closed-loop operational strategy controls to  achieve ambient air standards for sulfur dioxidc 
and utilizing the Federal auto-emission standards for control of nitrogen dioxide (ref. 10). 

1-2.46 The State of Arizona has identified. those areas where either current air quality or 
projected growth rates indicate a potential for exceeding national standards within a 10-year 
period (ref. 12). The Phoenix standard metropolitan statistical area (SMSA), which includes 
all of Maricopa County, was identified as such an area (ref. 12). The State has completed its 
analysis and presented its findings in a report, "Designation of Air Quality Maintenance 
Areas for the State of Arizona" (ref. 12). Pertinent information concerning the Air Quality 
Maintenance Areas (AQMA) is contained in table 6. Total suspended particulates, sulfur 
dioxide, and nitrogen dioxide were not considered critical in the AQMA. Photochemical 
oxidants and carbon monoxide were designated on the basis of actual projections (ref. 13). 
Tables 7 and 8 present the data used for the State's determination. 

1-2.47 VEGETATION AND WILDLIFE. The biological study area for this statement is 
delimited as the area where project effects could occur. This area extends north from the 
Salt and Gila Rivers about 30 miles, and east from the Agua Fria River and floodplain to . 40th Street in Phoenix (see pl. 9). The area includes natural plant communities (mostly 
north of Phoenix; disturbed vegetation; irrigated agricultural crops (mostly west of 
Phoenix); and urban landscaping (the greater Phoenix metropolis). The estimated acreage of 
native vegetation at proposed damsites and channels within thc study area is shown in table 
9. The biological study area lies within the Lower Sonoran Life-Zone, which is equivalent to 

a desert. This life-zone is based on the observable ecologic distribution of plants and animals 
and has been mapped on the basis of vegetation. The vegetation found within this life-zone 
is termed Southwestern Desert scrub. The Sonoran Desert, one of three subdivisions of the 
North American Desert, covers most of southwestern Arizona and is usually characterized 
by a creosote-bush community and paloverde community. An important feature of the 
desert vegetation is the large number of short-lived herbaceous plants (ephemerals), which 
appear in the early spring and late summer following the two seasonal periods of rainfall 
(winter and summer) that occur during most years. Based on research of the appropriate 
botanical literature and limited field observation, the study area includes a t  least 
90 perennial, 109 winter annual, and 5 1 summer annual plant species. Table 10 lists the 
principal floral species for Phoenix and vicinity. 

e 1-2.48 For the purpose of this report, the native plant communities within the study area 
have been classified into three types: desert wash or riparian, outwash plain or bajada, and 
desert upland. The variability of substrates, moisture, and topography, as well as other 
features, has produced a multitude of microenvironments. This often makes it difficult to 
identify discrete vegetative associations for the study area. However, the generalized 
classification used provides a fairly meaningful characterization of the floral environment. A 
plant community and physiographic profile is shown on the following page. 
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D e s e r t  Wash Ou twash P  I a1 n-Baj ada D e s e r t  Up l a n d  
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l ronwood 
B l u e  P a l o v e r d e  
M e s q u i t e  
C a t c l  aw Acac i  a  
B u r r o  B rush  
D e s e r t  Broom 
Wash Bu rsage  
D e s e r t  Tho rn  
D e s e r t  Wi I l ow 
D e s e r t  Hackbe r r y  
Creoso tebush  
V a r i o u s  Grasses 

Creoso tebush  L i  t t l  e  L e a f  P a l o v e r d e  
T r i a n g l e  Bu rsage  B r i t t l e  Bush 
W h i t e  Bursage B a r r e l  Cac tus  
B r i  t t l  e  Bush Hedgehog Cac tus  
Cho I l a  Saguaro C a c t u s  
Saguaro  Cactus  T r i a n g l e  B u r s a g e  
V a r i o u s  Grasses Creoso tebush  

O c o t i  I l o  
I n d i a n  Wheat 
B l  adde rpod  
V a r i o u s  Grasses 

D i a g r a m m a t i c  p r o f i l e  show ing  d e s e r t  p l a n t  commun i t i es  and r e p r e s e n t a t i v e  s p e c i e s  



1-2.49 In areas of transition from one type of plant community to another, an 
intergradation of species characteristic of each type.occurs. Desert wash, desert outwash 
plain, and desert upland plant communities are discussed in the following subparagraphs: 

a. Desert Wash Community. Desert wash vegetation occurs along small arroyos, 
washes, major drainageways, and slight depressions resulting from concentrated runoff. The 
desert riparian vegetation usually consists of trees such as ironwood, blue paloverde, 
mesquite, and desert willow; shrubs such as catclaw acacia, desert broom, and burrobrush; 
and various annual and perennial herbaceous vegetation and grasses (see photo 1). Along 
major drainageways, such as the Agua Fria River, some cottonwood also occurs. Where a 
reticulate or braided drainage system occurs, desert wash species spread more uniformly 
over the alluvial plain. As water penetration is enhanced and evaporation is retarded, 
riparian vegetation develops over a large area rather than being confined to the drainage 
channel itself. As the area of the drainageway increases, a corresponding increase in the size 
and density of the riparian species usually develops. 

b. Desert Outwash Plain Community. Over four-fifths of the total area of the Lower 
Colorado Valley Desert, a vegetational subregion of the Sonoran Desert, is low elevation and 
composed of sand and gravel outwash alluvium (ref. 13). The outwash plain plant 
community (see photo 2), which covers much of the arid intermountain plains and lower 
bajada areas of this desert, usually consists of a sparse assemblage of shrubs and dwarf 
shrubs, few trees, and annual and perennial herbs and grasses. The outwash plain community 
grades from a nearly pure stand of creosote bush to the inclusion of bursages, cactus, and 
even desert riparian trees in the drainageways. Saltbush is often an important representative 
of this community. Urban development and irrigated agriculture have eliminated or  altered 
much of the extensive desert outwash plain plant community that historically occurred in 
the Phoenix area. 

c. Desert Upland Community. The desert upland plant community (see photo 3) 
occurs outside areas subject to  significant flooding. The vegetation is often a more dense 
continuation of the outwash plain or  bajada community. Species characteristic of this 
community include creosote bush, bursages, barrel cactus, saguaro, ocotillo and various 
grasses. Various cholla cacti also occur, with teddybear cholla being a most frequent 
representative. This plant community has experienced the least disturbance of the natural 
habitats within the study area. Where disturbance has occurred, off-road vehicular use has 
caused most of the disruption and destruction of this plant community. 

1-2.50 The natural plant communities have been disturbed or greatly altered by man in 
many places. Extensive acreages of riparian vegetation, especially along the larger channels, 
have been disturbed by gravel mining. Desert outwash vegetation has also been disturbed 
over wide areas by such land-use activities as farming, urbanization, and off-road vehicular 
uses. Almost all areas have been modified to  an undetermined extent by domestic gazing. 
Man-made topographic and drainage changes have also produced disturbed plant 
communities, where the natural association is not allowed to develop its climax. Annual 
herbaceous vegetation such as pigweeds, Russian thistle, mustards, sunflower, and cocklebur 
and such shrubs as tree tobacco and desert broom often occur in disturbed communities, in 
addition t o  natural community representatives. Open areas adjacent to  agricultural lands, 
roads, and urban residences have semi-natural plant communities. Where man has increased 
soil moisture, such as along canals, and road ditches, species usually characteristic of riparian 



areas (i.e., mesquite, ironwood, blue paloverde and cottonwood) occur in moderate 
densities. A substantial amount of agricultural land has not been cultivated for many years 
in the Phoenix area. Native species have revegetated the old fields as have many introduced 
weedy annual and perennial plants, forming disturbed plant associations. 

1-2.51 Extensive acreages of agricultural crops are planted in the Phoenix area. The 
agricultural production, which consists of field and seed crops (cotton, milo, barley, 
sorghum, and alfalfa), vegetable, fruit (citrus and grape), and nut crops, accounts for a 
significant amount of vegetation in the western part of the study area. Development that is 
occurring on agricultural lands and the disturbed outwash plain habitats is rapidly replacing 
open space areas. Some native vegetation has been retained in the urbanized part of the 
study area, which has many introduced plant species. 

1-2.52 Wildlife are present in all the various habitats (natural desert communities, 
agricultural, and urban) within the study area. The largest number and greatest diversity of 
desert fauna within the Phoenix study area appear to occupy the desert wash and upland 
habitats north of Phoenix. This is related to the abundance of wildlife plant foods in these 
habitats. Areas of intensive urban development and agricultural activity usually have a 
limited wildlife diversity and abundance, although some bird species flourish around 
agricultural areas. Wildlife found in various habitats throughout the Phoenix study area 
include: amphibians and reptiles, such as toads, frogs, lizards, and snakes; many bird species 
(346 species are listed in the annotated field lists of Birds of Maricopa County) (ref. 3 I ) ;  
and mammals such as bats, rodents, skunks, rabbits, coyotes, and deer. An inventory of the 
fauna, based on appropriate literature and field observations, appears in table 1 1. 

1-2.53 Although desert wildlife species are adapted to very dry conditions, most species 
depend on some free water. Consequently, animals are most abundant where water or 
succulent foods are available. The streambeds and riverbeds attract and concentrate animal 
populations at various times, depending on the availability of food, water, and cover. 
Summer and winter periods of rainfall usually occur in the Phoenix area, providing at least 
temporary sources of water. Some gravel pits along the drainages in the study area contain 
ponded water throughout most of the year. Effluent from sewage treatment plants and 
sedimentation ponds, such as along New and Agua Fria Rivers, also provides water sources 
for wildlife in the Phoenix area. 

1-2.54 Wildlife, particularly birds, are concentrated by the vegetation in desert washes and 
along major creeks and rivers. This vegetation, especially mesquite, provides important 
nesting, feeding, resting, and roosting sites. As agricultural, mining and urban uses have 
eliminated much of the natural habitat along the major drainageways in the area, the 
remaining riparian habitat is particularly important as a refuse area for wildlife where 
adequate food and cover sources are available. 

1-2.55 Irrigated agriculture has replaced a large amount of natural desert habitat and 
eliminated some animal species in local areas; however, i t  has also provided food, water, and 
cover (new niches) that support certain adaptable wildlife species, especially birds, at higher 
densities. Agricultural crops (safflower, sorgham, barley, and citrus groves) in the area 
provide food and nesting areas for many species of song birds and game birds such as 
mourning doves, white-winged doves, and gambel's quail. Common bird species associated 
with irrigated agriculture include red-winged and brewer's blackbirds, brown-headed 



cowbirds, white-crowned sparrows, and western meadowlarks. Birds, such as the starling, 
house sparrow, mockingbird, house finch, and inca dove are common in the urban areas. In 
addition to these species, other regionally common birds include species -of hawk, owl, 
woodpecker, wren, hummingbird, and the roadrunner. 

1-2.56 Although some reaches of the Agua Fria and New Rivers and Cave and Skunk 
Creeks remain relatively natural, the biological communities along most of the channels have 
been considerably altered as a result of sand and gravel mining, motorcycle riding, and 
unauthorized trash disposal. The desert upland areas, part of the proposed Adobe and Cave 
Creek damsites, and most of the New River area, contain relatively undisturbed natural 
vegetation, although these areas have experienced some habitat degradation and loss caused 
by sand and gravel mining, off-road vehicular use, camping, vandalism, and trash disposal. 
The plant communities and associated wildlife in the area affected by the proposed project 
are discussed in sections I1 through VI of this statement. 

1-2.57 ENDANGERED WILDLIFE. The peregrine falcon (presently on the endangered 
species list established by the Endangered Species Act of 1973) may be an occasional 
migratory visitor t o  the project area. Two peregrine falcons were observed during the 197 1 
Christmas bird-count. It is unlikely that the peregrine falcon nests in the study area because 
suitable nesting habitat is lacking. No other endangered wildlife species are known t o  utilize 
the study area. 

1-2.58 RARE AND ENDANGERED VEGETATION. The State of Arizona has statutes 
protecting various native plants growing wild on State, public, or privately owned lands. The 
statutes are administered by the Arizona Commission of Agriculture and Horticulture. 
Among the protected plants are all species of the lily, amaryllis, orchid, orpine and cactus 
family. It is unlawful to  take or transport protected plants from their original growing site 
without a valid permit from the Commission of Agriculture and Horticulture. The 
Endangered Species Act of 1973 provided for the establishment of a Federal endangered 
plants list. A report on Endangered and Threatened Plant Species of the United States 
(ref. 35) was published in December 1974. 

1-2.59 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Research into the 
archeological and historical resources in the project area was carried out by Arizona State 
University, Department of Anthropology, under contracts with the National Park Service 
and the Corps of Engineers. Material presented in this section was obtained from two 
reports prepared under these contracts: "An Archeological Survey in the Gila River Basin, 
New River and Phoenix City Streams, Arizona Project Area" (ref. 6) and "An 
Archeological Survey of the Cave Buttes Dam Alternative Site and Reservoir, Arizona" 
(ref. 14). An overview of the archeology of the project area, abstracted from these reports, 
is given in this section. 

1-2.60 Lands in west central Arizona situated between the Verde River on the east and the 
Hassayampa River on the west, and extending northward from the Salt-Gila River to 
Prescott have received relatively little attention from archeologists until the last few years. 
This entire study area is designated as the Agua Fria district in this environmental statement, 
although the statement is concerned primarily with the part of the district lying south of 
Lake Pleasant. 



1-2.61 The archeology of the project area best documents the Hohokam native American 
culture. The cultural development of the Hohokam people has been traced from Cochise 
manifestations of the Desert Culture and has been divided into four general periods: the 
Pioneer (300 B.C. - 500 A.D.), Colonial (A.D. 500 - 900), Sedentary (A.D. 900 - 1 loo), and 
Classic (A. D. 1 1 00 - 1450). 

1-2.62 The archeological surveys resulted in the discovery of 85 sites, all but three of 
which are within or on the margins of the rights-of-way for one or more of the project 
alternatives considered during formulation of the recommended plan. The archeological 
remains vary in size from a sherd and/or lithic tool scatter that is about 7 to  10 feet in 
diameter to  a continuous distribution of cultural remains over an area of about 0.45 square 
mile. Temporally, the earliest sites appear to pre-date ceramics in the study area and may 
represent an Archaic Period which is as yet undefined. The earliest ceramics, Sweetwater 
Red-on-gray and Snaketown Red-on-buff, dating about A.D. 100 to 500, are represented 
only at one site in the Salt-Gila Valley near the end of the Agua Fria River. The earliest 
ceramic identified in the vicinity of the proposed dams are Gila Butte Red-on-buff, about 
A.D. 500-700, and the associated Wingfield Plain. Only four sherds of Gila Butte 
Red-on-buff have been found in the New River damsites, which suggests that the 
archeological sites are late in the above time interval. The number of remains increases 
rapidly through the period equivalent to the Santa Cruz Phase with the maximum number 
occurring in the time of Sacaton Red-on-buff, or A.D. 900 to  1100. There is then a sharp 
decline in the number of sites, and the district was abandoned in the interval equivalent to 
the Soho Phase, about A.D. 1100 to  1250. The single site with an example of Pinto 
Polychrome, which could date as late as A.D. 1350, is at the southern end of the New River 
channel. 

1-2.63 Evidences of recent historic activities (1 800-1 900) in the district are  abundant as 
large tracts of land show the effects ~ f ' ~ a s t  cultivation. Occasional remains of structures 
have been encountered and are recorded in the field journals but without site designations. 
A good example is the Keefer Ranch which is within the area of site AZ T:8: 1 (ASU). 

1-2.64 NATIONAL REGISTER SITES. Currently, there are no sites or districts on the 
National Register of Historical Places within the project area. However, several 
concentrations of sites have a potential for nomination to the National Register as districts. 
The State Historic Preservation Officer and the Keeper of the National Register have 
determined that within the project area there are three districts and one site that merit 
nomination to  the National Register. The nomination procedure is in progress at this time. 
The sites with National Register potential are shown on plate 10. Pursuant to Section 106 of 
the National Historic Preservation Act of 1966 and to  Title 36 C.F.R. Part 800.4 the Corps 
of Engineers has provided the Advisory Council on Historic Preservation a preliminary case 
report and has requested their comments. The case report contained relevant project 
information, its impact on National Register sites and proposed mitigation measures. 
Completion of this action will determine what mitigative measures should be taken. A 
memorandum of agreement will detail the action to be taken to avoid or mitigate any 
adverse effect on National Register sites or National Register properties. The mitigation 
measures proposed by the archeological contractors and agreed upon by the Corps of 
Engineers primarily consist of archeological excavation to recover archeological data that 
would be disrupted by construction of the project. Additionally it is recommended that the 



petroglyph site immediately south (downstream) of the west abutment of Adobe Dam be 
acquired and that measures be developed to  assure its preservation. 

1-2.65 ESTHETICS. Phoenix lies on a flat, gently-sloping piedmont, broken only by 
distinct, rugged mountains. The subtle, muted desert colors are enhanced in the sharp light 
of early morning and late afternoon. In the spring, following the winter rains, annual 
flowering plants carpet the desert, and the perennial vegetation greens and blooms. Until 
recently, the clear visibility for 50miles or more enhanced the sense of space; now 
degradation of air quality in the area often reduces the usual visibility to 8 to 12 miles or 
less. Despite smoke, dust, and other ai.r pollutants, Arizona's sky is still spectacular 
especially in the summer when cumulus clouds build up in the afternoon. 

1-2.66 Man's activities have greatly altered the natural esthetics of the desert. The climate 
encourages outdoor recreation, and private swimming pools are commonplace; 12 percent of 
the households in Maricopa County have swimming pools. Public open space is important to 
the social and recreational lifestyles of the people. Although a strong concern exists for 
retention of open space and natural vegetation in Maricopa County, some of the population 
who have migrated from the more humid climates prefer the appearance of green lawns, 
landscaped areas, and lakes to the appearance of the native desert (photo 4). Some 
developers have used this preference for water as a sales device. 

1-2.67 As the land close to the urban core has become more densely developed with 
multifamily and commercial construction, the single-family developments have moved out 
into the desert and agricultural lands in leapfrog fashion. More and more of the desert is 
subject to urban sprawl; many large-scale developments, complete with recreational lakes 
and green irrigated vegetation, dot the valley floor. 

1-2.68 LAND USE. As the urbanized area around Phoenix has expanded during the past 
20 years, it has absorbed peripheral development and become a continuous urban complex. 
In Maricopa County, the population increased by more than 305,000 people from 1960 to 
1970, which led to  rising property values near the urban core (an area generally within a 
2-mile radius of downtown Phoenix) and accelerated the conversion of low-density 
residential land to  multifamily and commercial uses. Increased property values in the 
urbanized areas forced the lower density single-family development into the citrus groves, 
agricultural lands, and undeveloped desert on the urban periphery where land cost was 
lower. The general pattern of urban growth from 1958 to 1975 is shown on plate 11. 

1-2.69 During this period of rapid urban growth, more than 162,000 persons settled in the 
Scottsdale-Tempe-Mesa area. The completion of the Black Canyon Highway helped to  direct 
development north into Deer Valley, a section of Phoenix that was reported growing at the 
rate of 1,000 persons per month in 1972 (ref. 15). Growth to the northwest was made easier 
by U.S. Route 60-70, which provides access to the cities of Glendale and Peoria, and the 
communities of Sun City and Youngtown. The spread of urbanization southward has been 
slowed by the wide flood plain of the Salt River. 

1-2.70 Of the 50,495 acres in the future standard project flood overflow areas of the 
project, 24,650 acres contain urban land uses (49 percent), 12,530 acres contain agricultural 
land uses (25 percent), and 13,315 acres are devoted to  open space or are vacant (26 
percent). 



1-2.71 The pattern of future urban development in the next 50 years is shown on plate 12. 
An important factor in future urban development is the expectation of many large-scale 
developments that will be physically detached, like satellite cities, but economically and 
socially tied to  the larger urbanized area, like suburbs. As of March 1975, there were 3 
existing or proposed large-scale developments, each with a design population of 50,000 or 
more. An additional eight existing or proposed large-scale developments not so grand in 
scope, ranging from 10,000 to  50,000 in design population, as well as numerous 
developments of less than 10,000, will also have an effect on the emerging land-use pattern 
of Maricopa County. 

1-2.72 By the year 2027, the land use in the project area that could be subject t o  a future 
standard project flood without any additional flood control, is projected to  be 35,845 acres 
urban (7 1 percent), 8,740 acres agricultural (1 7 percent), and 5,9 10 acres open space and 
vacant (12 percent). With additional flood control facilities, the land use is expected to  be 
36,710 acres urban (73 percent), 8,525 acres agricultural (1 7 percent), and 5,100 acres open 
space and vacant (10 percent). A more detailed listing of the land use projections for the 
standard project flood overflow areas is given in table 12. More detailed land use 
descriptions are also given in the sections concerning individual project features. 

1-2.73 DEMOGRAPHIC CHARACTERISTICS. The concept of race used by the Census 
Bureau does not denote clear-cut scientific definitions of biological stock; rather, it reflects 
self-identification by respondents. Since the 1970 census obtained information on race 
principally through self-enumeration, the data represent essentially the race with which 
people identified themselves. 

1-2-74 The category "white" includes persons who indicated their race as white, as well as 
persons who did not classify themselves in one of the specific racial categories but entered 
Mexican, Puerto Rican, or a response suggesting Indo-European stock. 

1-2-75 The category "Negro" includes persons who indicated their race as Negro or Black, 
as well as persons who did not classify themselves in one of the specific racial categories but 
entered Jamaican, Trinidadian, West Indian, Haitian, Ethiopian, or a response suggesting 
Negroid stock. 

1-2.76 The Spanish-American population is defined in the five southwestern States, 
including Arizona, as persons of Spanish language or persons who report Spanish as their 
mother tongue, as well as persons in families in which the head or wife reports Spanish as his 
or her mother tongue. Persons not of Spanish language but of Spanish surname were 
identified by matching with a list of about 8,000 such names. 

1-2.77 The 1970 census reported that the racial composition of Maricopa County was 
94.8 percent White, 3.4 percent Black, and 1.8 percent other races. The Spanish-American 
ethnic group, which is totaled mostly as part of the White racial group but includes some 
Blacks and other races, was rep'orted as 14.5 percent of the total population. There has been 
no discernable change in the racial composition of Maricopa County since 1970. 



1-2.78 Approximately 93.4 percent of Maricopa County's 1970 population was classified 
as urban, with an average density of 105.8 persons per square mile, although the density 
varies considerably throughout the county. The following tabulation compares the 
population density of Phoenix with other major population centers in the country. 

City 

Population 
Density 

(per square mile) 

Phoenix, Arizona 
Glendale, Arizona 
Mesa, Arizona 
Scottsdale, Arizona 
Tempe, Arizona 
Chicago, Illinois 
Los Angeles, California 
Atlanta, Georgia 

1-2.79 The 1970 census reported that the median age in Maricopa County was 27.0 years 
and that 58.8 percent of the population was in the prime working age group of 16 to 
64 years old, while persons over 65 accounted for 9.4 percent of the total population. 
Within the future standard project flood overflow area the median age was 30.3 years, with 
60.1 percent of the population in the prime working age and 11.5 percent over 65 years of 
age. 

1-2.80 Residents of Maricopa County display a high degree of mobility; A survey by the 
RepublicCrazette (ref. 16) showed that 63 percent of the households within the county 
have moved within the past 5 years. Of these moves, only 48 percent were moves from 
outside of Arizona, while 3 percent were moves from other Arizona counties. The remaining 
49 percent of the moves were from different housing units within the county. 

1-2.8 1 HOUSING. As reported by the 1970 census, the housing in Maricopa County 
(Phoenix SMSA) consisted of single-family dwellings, 72 percent; multiple-family dwellings, 
21 percent; and mobile homes, 7 percent. The median housing value in Maricopa County 
that year for single-family dwellings was $18,541 and the median rent was $105 per month. 
By mid-1973 the housing makeup had shifted to the following: single-family dwellings, 
62.9 percent; multiple-family dwellings, 26.3 percent; and mobile-homes, 10.8 percent 
(ref. 17). The median housing value of owner-occupied single-family dwellings rose from 
$18,500 in 1970 to  $26,500 in 1973. 

1-2.82 According to  the 1970 census, 4.2 percent of the housing units in Maricopa County 
were substandard; that is, 4.2 percent of the year-round housing units lacked some or all 
plumbing facilities. The ethnic communities near the Salt River in the Phoenix metropolitan 
area contain almost one-half of this substandard housing, with the remainder being 
migratory labor housing located on the periphery of the urban development. 



1-2.83 Assuming that conditions continue to be favorable to the construction of 
multiple-family dwellings, both the total number of multiple-family dwellings and their 
percentage of the total housing will continue to increase. Large parcels of land on the 
periphery of the urbanized area will continue to attract housing development. To date, 
several planned developments (ranging from a few thousand to nearly 160,000 persons) have 
already been proposed for future construction. According to the Maricopa County Planning 
Department, more than 30  developers have indicated an interest in developing over 
36 large-scale planned developments that would cover 186,000 acres and have a total design 
population of over 837,000. 

1-2.84 EMPLOYMENT. The following tabulation from the Arizona Department of 
Employment Security shows employment trends in Maricopa County for the period 
1964-1 974, along with a 2020 projection. 

Employment trends in Maricopa County * 

Actual Preliminary Projected 
number number number Percentage increase 

Type of employment 1964" 1974" 2020"" 1964-1974 1974-2020 

Agricultural 
Nonagricultural 

Wage and salary 
Manufacturing 
Mining and quarrying 
Contract construction 
Transportation, communica- 

tions, and public utilities 
Wholesale and retail trade 
Finance, insurance, and 

real estate 
Services and miscellaneous 
Government 

Other*** 

* Source: Arizona Department of Employment Security. 
**  Source: Arizona Tradeoff Model, adjusted by Los Angeles District, Corps of Engineers, 

to agree with OBERS series "E" population projections. 
*** Includes self-employed and unpaid workers. 



The increase in nonagricultural employment and decline in agricultural employment results 
in part from the rapidly growing electronics industry. Tourism, retirement, and trade, as 
well as Phoenix's place as the State capital, have also contributed to  the rapid urban growth 
of the county. As the county's economy matures, future urban growth is expected to 
be moderate. 

1-2.85 INCOME. Over 49 percent of Maricopa County's households earned in excess of 
$10,000 in 1969. Median family income rose from $5,896 in 1959 to $9,855 in 1969. 
Inflationary pressures (consumer prices rose over 31 percent) contributed to  a good deal of 
this increase, but real income still rose over 27 percent. The number of wives working and 
the multiple-job households were largely responsible for the growth in personal income. 
Variation in income was considerable: median income for downtown Phoenix was only 
$4,421, whereas Paradise Valley had a median income of more than $17,000. The family 
income for 11.9 percent of the population in 1969 was below the poverty level, a figure 
which compares with 10.7 percent nationally. 

1-2.86 ECONOMY. The principal factors influencing growth in Maricopa County prior 
to 1940 were agriculture, tourism, government, and some food and fibre processing. Since 
1940, the principal stimuli for urban expansion have been the natural increases in 
population and corresponding migration to the Southwest, in addition to the growth of the 
defense and aerospace industries. Today, the economy of Maricopa County is based on 
agriculture, manufacturing, tourism, and retirement. 

1-2.87 In 1972, Maricopa County was the largest producer of agricultural products in the 
State and the fifth largest agricultural producer in the nation, with a market value of 
$269 million (ref. 17). Land under cultivation in the Salt River Project area reached a peak 
of 227,000 acres in 1940 and began a decline after World War I1 as land use shifted toward 
urbanization. By 1975, the cultivated acreage in the area had decreased to 11 7,000 acres. 
The principal crops produced include cotton, alfalfa, cereal grains, lettuce, citrus fruits, and 
sugar beets. 

1-2.88 In 1972, two-thirds of Arizona's manufacturing firms and three-fourths of the 
manufacturing employment were located in Maricopa County (ref. 17). The largest 
manufacturing class was electrical and electronic equipment and supplies. The group was 
aided by defense contracts for the research and development of electronic products. The 
growth in these industries is also attributable to the following conditions: 

Low humidity levels in Arizona are conducive to the manufacture of electronic 
equipment. 

Specific locational requirements do not exist for such industries. 
Local planners look favorably upon the desirability of attracting and retaining "clean 

industry." 
Technical manpower is available. 
Favorable tax structure exists at the State and local level. 

1-2-89 In 1974, tourism decreased to  $340 million, or 1 percent under 1973 (ref. 4). This 
decrease has been attributed to  the energy crisis and the recession, and is seen as a short 
term trend. With its natural and cultural attractions, Maricopa County is becoming a prime 
year-round vacation and convention center for the nation, as well as the southwest. For 



example, 171,153 delegates in 1974 spent more than $33 million as a result of 886  
conventions. With over 1,200 hotel rooms to  be added by 1975, the increasing economic 
effects of the conventions will be substantial (ref. 16). 

1-2.90 To a large extent, the future economic growth of the County will reflect the 
national economy. The Bureau of Business and Economics Research at Arizona State 
University has predicted' the County's economy will reflect increasing growth in 
government, manufacturing, tourism, recreational activities, and the service sector (ref. 18). 
Constraints t o  future growth would include a slowdown of the national economy, 
enforcement of pollution standards, and the lack of development of public facilities. 

1-2.91 TRANSPORTATION. Maricopa County is a major transportation center in the 
southwest, with major highways, railroad lines, and airports. Interstate highways 17 and 10 
connect the Phoenix area with Flagstaff and Tucson, and Interstate highway 8 connects i t  
with San Diego. A future alinement of Interstate 10 is currently being studied. When 
complete, 1-10 will join 1-17 to provide a more direct route to Los Angeles. 

1-2.92 Over 100 transcontinental, interstate, and intrastate truck lines service the county. 
Overnight service by truck is available to  southern California and parts of New Mexico and 
Utah. Next-day service to  10 additional states is provided. Two railroad lines and 
transcontinental buslines serve the area. 

1-2.93 With excellent flying conditions, the county is an important aviation center. 
Currently the 24th busiest in the nation, Sky Harbor International Airport is served by ten 
major airlines, with 3,948,569 passenger arrivals and departures in 1974. Phoenix recently 
purchased and plans to modernize Deer Valley Airport, located north of the city. 

1-2-94 In 1974, the county had 628,000 registered passenger vehicles, over a 100 percent 
increase since 1962. The total number of vehicles in 1974 was 851,000 or one vehicle for 
every 1.4 persons (ref. 17). 

1-2.95 With a low-density population and widely dispersed urban growth, an adequate 
public transportation system has not developed. In 1974, Maricopa County had 309 buses 
and 25 1 taxis (ref. 17). Although riders have increased as additional buses have been added, 
only onehalf of 1 percent of the total number of trips made in the urban area are made by 
mass-transit vehicles (ref. 19). 

1-2.96 Existing and proposed large-scale developn~ents are not likely to become 
autonomous satellite cities. It is unlikely that mass-transit links to the high-employment 
areas of Phoenix will be provided, and, even if mass transit is provided, it is unlikely t o  
effectively replace the automobile. Consequently, the amount of traffic moving into 
Phoenix will increase. In the Phoenix area, transportation planning has been conducted over 
the past several decades. A major street and highway plan was adopted for the area in 196 1 
and the Valley Area Traffic and Transportation Study (VATTS) was established as an 
ongoing transportation planning program for the metropolitan Phoenix area in 1965. In 
1972, the Maricopa Association of Governments Transportation Planning Office (MAGTPO) 
began preparing the Phoenix Urban Area Transportation Plan, as directed by the U.S. 
Department of Transportation. 



1-2.97 RECREATIONAL RESOURCES. The Phoenix metropolitan area is encircled 
with a system of regional and semi-regional parks (pl. 13), all of which are within an hour's 
drive from central Phoenix. A total of 113,000 acres of land are contained within these 
parks, but rugged terrain renders over half of the land unusable for recreational 
development. About 5,000 acres have presently been developed within the regional parks in 
Maricopa County of approximately 50,000 acres capable of being developed. (A more 
detailed description of the development capabilities of each park is contained in table 13.) 
Activities to  be provided for in the expansion of existing and development of new parks 
include picnicking, camping, hiking, bicycling, equestrian activities, and amphitheater and 
nature centers. 

1-2.98 The Arizona Outdoor Recreation Coordination Commission found that the greatest 
recreational demand in Arizona is for passive outdoor activities such as picnicking, followed 
by active outdoor recreation and water sports. As population and available leisure time 
increase, the demand for both passive and active recreational facilities will increase. 
Although the county parks will continue to  be expanded and additional mini-parks and 
neighborhood parks will be provided, the Arizona State-wide recreation plan shows that a 
shortage of facilities presently exists, and programmed facilities will not be able to meet the 
increasing demand for recreation. The increased use of bicycles for transportation by all age 
groups will bring about the completion of many proposed bikeways now being planned by 
several cities in the metropolitan area. Today Maricopa County has 122 miles of 
bicycle trails, and over 100 additional miles are proposed. Completion of all the proposed 
trails will meet only present need, however, and the demand for trails for bicycling, hiking 
and horseback riding will continue to  increase. 

1-2.99 PERTINENT LEGISLATION. Federal, State, and local laws and regulations 
pertaining to flood control are described in the following paragraphs. 

1-2.100 The National Flood Insurance Act of 1968 (Public Law 90-448) and its 
amendments encourage State and local government t o  regulate the development of land that 
is exposed to  flood damage and to  guide the development of future construction away from 
locations threatened by flood hazards. The Flood Disaster Protection Act of 1973 (Public 
Law 93-234) requires, in part, that State and local communities, as a condition of Federal 
financial assistance, participate in the flood insurance program and adopt adequate 
floodplain ordinances with effective enforcement provisions consistent with Federal 
standards to reduce or avoid future flood losses. The act imposes serious sanctions on 
communities having flood hazards for nonparticipation in the flood insurance program. The 
sanctions for nonparticipation are basically that no lending institution regulated by an 
instrumentality of the Federal Government (such as Federal Deposit Insurance Corporation 
member banks and all savings and loan associations) may make loans for any structure in the 
areas identified as having flood hazards by the Federal Insurance Agency. In addition, 
communities participating in the flood insurance program are required to  adopt and enforce 
certain land-use regulations applicable t o  residential, commercial, and industrial 
construction in flood hazard areas. 

1-2.101 In compliance with these two acts, the Governor of the State of Arizona approved 
an act on 3 May 1973 (House Bill 201 0) providing for floodplain management within the 
State. The purpose of the act is to  impower, encourage, and assist cities, towns and counties 



of the State to establish appropriate regulations for a floodplain management program along 
watercourses, streams, and lakes. In part, the regulations are designed to minimize flood 
damages, reduce the height and violence of floods that are caused by obstructions restricting 
the capacity of the floodways, and prevent unwise encroachment and development within 
floodplain areas. 

1-2.102 The most current regulations for the unincorporated areas of Maricopa County 
were adopted by the Board of Supervisors of Maricopa County on 14 July 1975. These 
regulations require that floodplains be delineated; construction that may divert, retard, or 
obstruct floodwater be regulated; and minimum flood protection elevations and flood 
damage prevention requirements for uses that are vulnerable to flood damage be established. 
The regulation defines the allowable and permitted uses for 2 districts within the regulatory 
floodplain, the floodway district and the floodway fringe district. The regulatory floodplain 
is defined as that portion of the natural floodplain that would be inundated by the 100 year 
flood, as determined by Arizona Water Commission criteria. The delineation of a regulatory 
floodplain is subject to the approval of the Board of Supervisors and is shown on the 
County official Zoning Map. By letter dated 10 June 1974, the Flood Control District of 
Maricopa County requested the Los Angeles District, Corps of Engineers to delineate 
floodplains along some water courses. 

1-2.103 In February 1974, the Council of the City of Phoenix passed an ordinance (Ord. 
No. G-1343) that established floodplain regulations controlling use of land and construction 
within the channel and floodplain areas along water courses, streams and lakes within the 
City of Phoenix. The regulations will minimize flood damages and reduce the height and 
violence of floods that are caused by restricting the capacity of the floodways and will also 
prevent unwise encroachment and building development within the floodplain areas. The 
City Engineer of Phoenix will establish "Floodway Fhcroachment Lines" and "Selected 
Floodway". The "Floodway Encroachment Lines" are the outer limits of the 100-year 
flood; the "Selected Floodway" is the limit of permitted encroachment into the floodplain 
that will allow the passage of the 100-year flood without unduly increasing the flood heights 
by a significant amount (generally considered 1 foot or less). 

1-2.104 The city of Peoria has also adopted floodplain regulations commensurate with 
state law. 

1-2.105 These laws and regulations apply to most of the overflow areas in the project area 
and should prevent further development within the floodways of Skunk Creek, New River, 
Agua Fria River, and Cave Creek as well as smaller stream courses. 



1-3. RELATIONSHIP OF THE PROPOSED ACTION 
TO LAND USE PLANS 

1-3.01 With the exception of Adobe Dam and portions of the Arizona Canal Diversion 
Channel, the recommended plan (proposed action) conforms to the objectives and specific 
terms of existing and proposed Federal, State, and local land use plans, policies, and 
controls. The recommended floodways and flood easements on Skunk Creek, New River, 
and Agua Fria River conform to the objectives of the Flood Disaster Protection Act of 1973 
(PL 93-234) as well as to the objectives of the State of Arizona Preventive Flood Control 
Law (Ariz. Rev. Stat. Ann. 45-2341-2346, May 3, 1973). The Flood Disaster Protection 
Act requires that flood prone areas be identified and that floodplain ordinances be adopted, 
to allow for the sale of flood insurance. The State of Ari~ona Preventive Flood Control Law 
restricts construction within areas prone to flooding until the appropriate governing body 

'a adopts flood plain regulations. Because both Federal and State laws require floodplain 
management on land that would be affected by the project features, the recommendation to 
continue floodplain management conforms to the objectives and intent of the laws. 

1-3.02 The recommended Cave Buttes Dam conforms to the Maricopa Association of 
Governments (MAG) Composite Land Use Plan (pl. 14), which designates conservation land 

. uses for the affected area. The MAG Composite Land Use Plan was compiled from public 
agency plans prepared by Maricopa County, and the municipalities and Indian communities 
within Maricopa County. On the Maricopa County Land Use Plan, this area is designated as 
a mountainous area. The plan shows the Cave Buttes Dam project feature at its 
recommended site. 

1-3.03 The recommended New River Dam conforms to the MAG Composite Land Use 
Plan which designates conservation land uses for the affected area. The Maricopa County 
Land Use Plan designates the affected area as a desert and mountainous area, and shows the 
New River Dam project feature at its recommended site. 

1-3.04 The recommended Adobe Dam conflicts with the specific terms of Phoenix Land 
Use Plan 1990 and the Deer Valley Area Plan (ref. 15). These plans bath designate rural and 
low density residential land uses for the affected area. The Maricopa County Future Land 
Use Plan shows Adobe Dam at the recommended damsite. 

1-3.05 The recommended Arizona Canal Diversion Channel from 40th Street to 
5 1st Avenue conflicts with the MAG Composite Land Use Plan, Maricopa County Land Use 
Plan, Phoenix Land Use Plan - 1990 (ref. 21), and Deer Valley Area Plan. These plans all 
designate low and medium density residential land uses with interspersed commercial, 
public, and industrial land uses for the affected area. The reach of the Diversion Channel 
from 5 1st Avenue to Skunk Creek is consistent with the City of Glendale 1985 
Development Plan (ref. 22), which designates the affected area for riding trails and open 
space with adjacent rural and medium density land uses. Some of the undeveloped land that 
will be required for the construction of the Diversion Channel is presently being used for 
temporary storm drainage detention basins, as this area is currently subject to flooding. 



1-3.06 Although portions of the recommended Adobe Dam and Arizona Canal Diversion 
Channel conflict with specific terms of several county and local land use plans, these project 
features conform to the objectives of the land use plans. These project features provide 
flood protection to  land designated for urban land uses that are presently confronted with 
the threat of damages due to flooding. 



1-4. THE PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIRONMENT 

1-4.01 INTRODUCTION. The probable impact of the proposed action on the 
environment is discussed in terms of direct and indirect impact and in terms of temporary 
and permanent impact. Direct impact is defined as the impact of the recommended project 
features on the construction area itself; indirect impact is defined as the impact o n  areas 
outside of the construction area. Temporary impact is defined as the impact resulting from 
construction activities; permanent impact is defined as the impact of the recommended 
project features after their completion. The impact of the proposed action is described in 
the following paragraphs in terms of its permanent direct and indirect impact on physical, 
biological and socio-economic environmental elements. The temporary impacts of the 
proposed action are discussed separately in paragraph 1-4.63. The discussion generally 
parallels the "Environmental Setting" section of this statement. 

1-4.02 TOPOGRAPHY AND DRAINAGE. The proposed project will cause significant 
changes in the existing topography of the study area. Permanent alterations will occur as a 
result of construction of three dams, channels, and associated recreational facilities. In  the 

• vicinity of the dams, approximately 5,100 acres of desert landforms will be disturbed. 
About 660 acres will be affected by the construction of channels. An additional 1,200 acres 
will be affected by the development of recreational facilities. In total, the project will alter 
about 7,000 acres to  some degree. 

1-4.03 Skunk Creek will remain as a natural floodway from the recommended Adobe Dam 
t o  the confluence with the Arizona Canal Diversion Channel. The New River streambed will 
remain as a natural floodway from the recommended New River Dam to  the confluence 
with Skunk Creek. The recommended Arizona Canal Diversion Channel will divert water 
from Cave Creek west to  Skunk Creek. This will require the purchase of flowage easements 
along Skunk Creek from the diversion channel to  the confluence with the New River, on the 
New River from the Skunk Creek confluence to  the Agua Fria River, and on the Agua Fria 
River from the New River confluence to  the Gila River. The reaches requiring flowage 
easements will remain essentially natural except for the construction of earth dikes, flood 
walls, and bridge protection structures as required (ref. 33). The total acreage required for 
flowage easements under the proposed plan is 8,5 10 acres. 

1-4.04 Temporary disturbances will result from excavation and grading operations, 
especially in borrow areas and along haul roads. Areas outside the immediate limits of 
construction that are disturbed will be returned t o  a pre-construction condition in 
accordance with the standards presented in Supplement A to this statement. 

1-4.05 GEOLOGY AND SOILS. The downstream transport of sediments (sand, silts, 
gravels, etc.) from upstream sources will be significantly reduced by the three recommended 
dams. An estimated 13,350 acre-feet of sediment will be trapped by the three dams during 
their 100-year project life. 

1-4.06 The dams will provide for the controlled release of floodflows into the downstream 
watercourses. These controlled flows will have velocities lower than those occurring under 
natural conditions. This decrease in velocity will not be sufficent to  affect existing erosion 
patterns. 



1-4.07 The flood control reservoirs behind the dams will act as stilling basins, reducing the 
level of suspended solids in impounded flood flows. During floods, increased scour will 
occur downstream of the dams until the sediment load of the released flows has been 
restored. The length of downstream channel affected will vary with the duration of 
impoundment behind the dams. Increased scouring will occur for a few miles below the 
dams. No change in the scouring pattern along the Gila River is anticipated. 

1-4.08 NATURAL RESOURCES. Sand and gravel occur in recoverable quantities along 
the streambeds in the project area. Aggregate materials have been excavated from numerous 
locations along Cave Creek, Skunk Creek and .the Agua Fria, Salt, and Gila Rivers. The 
major sources of supply close t o  the City of Phoenix, along the Salt and Gila Rivers, will not 
be affected by the proposed project. The only potential resource that will be permanently 
removed is the land under the proposed embankments. The stream channels will still be 
available for mining. The proposed floodways and flowage easements will restrict urban 
development along the stream channels, helping to  preserve sources of material adjacent to  
urban areas. The areas behind the dams will be available for mining before the development 
of recreational facilities or in areas where no facilities are planned. 

1-4.09 The proposed dams will trap some of the sediments that would normally replenish 
the streambeds. This will not significantly affect the quantity of sand and gravel available 
downstream. Sediments not removed by mining will be periodically excavated during 
maintenance operations to  maintain the storage capacity of the reservoir. 

1-1.10 No existing active mining operations will be disturbed by construction of the 
project. 

1-4.11 The dam embankments, dikes and levees will require approximately 7.5 million 
cubic yards of material, primarily sands, silts and gravels. Based on design refinements and 
further soil exploration, the estimates that were presented in the draft environmental , 

statement of the acres of borrow area required for the project have been revised and 
substantially lowered. An estimated 640 acres will be excavated as borrow to  supply 
construction materials. Over 95 percent of these designated borrow areas will be located 
within the proposed reservoir areas. 

1-4.12 With many miles of stream channel available for mining in the study area, the 
construction of the proposed project will not significantly affect the quantity or location of 
aggregate material in the Phoenix area. 

1-4.13 HYDROLOGY. The surface hydrology in the study area will be modified by the 
project. The recommended project will affect the volume, velocity, duration, and course of 
surface flows downstream from the three dams. By controlling the release of storm runoff 
from the dams, peak floodflows and velocities will be reduced, while the duration of the 
flows will increase. 



1-4.14 The proposed Arizona Canal Diversion Channel will divert water from Cave Creek 
a to Skunk Creek. This additional water will increase the total volume (acre-feet) of flows 

along Skunk Creek and the New and Agua Fria Rivers. Floodflows originating upstream 
from Adobe and New River Dams will be detained for release at a much reduced rate. 
Although the total volume of water flowing down Skunk Creek and the New and Agua Fria 
Rivers will increase substantially, the combined effect of the dams and the diversion channel 
will be a reduction in the peak rate of flow (cubic feet per second) along the New and Agua 
Fria Rivers below Skunk Creek. Along the 1.8 mile reach of Skunk Creek from the diversion 
channel t o  New River, the peak flow rate will 'increase slightly. The maximum increase 
occurs for a 100-year storm, where the flow rate will increase approximately 5 percent, 
from 37,000 cfs to 39,000 cfs. 

1-4.15 As a result of the dams and the channelization necessary t o  introduce flows from 
the diversion channel to  Skunk Creek, the floodplain along Skunk Creek from the diversion 
channel t o  New River will decrease from 550 acres to  510 acres. The flood plain of New 
River from Skunk Creek to the Agua Fria River (7.6 miles) will decrease from 2,9 10 acres to 
2,060 acres. The floodplain of the Agua Fria River ( 10.1 miles) will decrease from 6,160 
acres to 5,940 acres. The floodplain of Skunk Creek from Adobe Dam t o  the diversion 
channel (5.6 miles) and New River from New River Dam to  Skunk Creek will be reduced 
substantially as a result of construction of the dams. 

1-4.16 The recommended dams are designed t o  control runoff, up to  the standard project 
flood, originating upstream of the dams. The Arizona Canal Diversion Channel is designed to 
provide 100-year protection from storms originating above the channel. The floodways 
along Cave Creek, Skunk Creek, Dreamy Draw Wash, New River and the Agua Fria River are 
designed t o  convey the 100-year flood. 

1-4.1 7 The recommended project is independent of and compatible with the Granite Reef 
Aqueduct, a unit of the Central Arizona Project. The operation of existing irrigation canals, 
such as the Arizona Canal, will not be affected except during flooding, when the 
recommended project will intercept potentially damaging floodflows that would otherwise 
enter these canals and breach their levees. 

1-4.1 8 The recommended project will have no significant impact on the total groundwater 
regimen in the project area. Within the project area there are four major sources of ground 
water recharge; seepage from canals and irrigated lands, percolation of surface stream flows, 
underflow along streams, and percolation of rainfall. Based on average annual runoff data 
for the drainages involved, the maximum percolation that can be expected from the storage 
and regulation of floodwaters is an insignificant part of the total recharge available to the 
regional ground water basin from all sources. The actual quantity of floodwater percolating 
to  ground water aquifers will be affected by the infiltration rates, the duration of 
inundation, and the quality of storm runoff, which in turn will be affected by storm 
frequency and magnitude. 

1-4.19 Along the 13 miles of the Arizona Canal Diversion Channel that will be concrete 
lined no recharge will occur. However, the route of the proposed diversion channel does not 
follow a natural water course and will contain water only during periods of storm runoff. 
Much of the area bordering the Arizona Canal is already impervious as a result of 
urbanization. 



1-4.20 As a result of the construction of the dams, floodflows will be temporarily detained 
for later release at a controlled rate. While this will tend to  increase ground water recharge 
potential by increasing Ihe time that flows remain within the channels, there will be no 
significant effect on the total ground water regimen, as percolation of floodwater accounts 
for a very small part of the total recharge available. Riparian vegetation along the 
downstream channels may benefit from the increase in available moisture, however no 
substantial change in the vegetation along the downstream channels is expected. Temporary 
detention of floodflows will also increase water losses due to evaporation. The magnitude of 
these potential losses has not been determined. 

, 
1-4.21 The diversion of floodflows from Cave Creek to  Skunk Creek will have no 
significant effect on the total volume of floodflows in the Gila River below the Agua Fria 
River. 

1-4.22 The decrease in the peak flow rate along the Agua Fria (see paragraph 1-4.14) in 
conjunction with an increase in percolation (see paragraph 1-4.20) may affect the size of the 
floodplain along the Gila River. Until recently there was no accurate way of estimating the 
flow reaching the Gila River from the Agua Fria. Since water year 1968, a stream gage 
installed at Avondale has been measuring the contribution of the Agua Fria River to the Gila 
River. Although the record is too short to  be statistically meaningful, the contribution of  
the Agua Fria River below Waddell Dam is estimated to be approximately 7 percent 
(ref. 36). Considering the relatively small contribution of the Agua Fria River, it is unlikely 
that the floodplain of the Gila River will be significantly reduced. 

1-4.23 WATER QUALITY. The temporary impoundment and subsequent controlled 
release of flood waters by the proposed dams will have no significant effect on the water 
quality of the study area. Impounded flows will be discharged before salinity levels can be 
significantly increased by evaporation. 

1-4.24 Construction of the Arizona Canal Diversion Channel will result in the introduction 
of urban runoff into streams that presently drain sparsely developed areas. No information 
is available on the quality of the urban runoff that will be collected, but it is expected that 
the quality of surface flows along Skunk Creek and the New and Agua Fria Rivers will be 
degraded to some degree. The quantity of runoff that will be percolated to  ground water 
will not be sufficient to affect the quality of the regional ground water basin. 

1-4.25 Possible localized effects on water quality due to  recreational development are 
discussed in subsequent sections of this report. 

1-4.26 AIR QUALITY. The recreation facilities that will be provided by the 
recommended plan are indirect sources of air pollution. The facilities themselves will not 
pollute, but will attract vehicles that emit pollutants. The projected number of parking 
spaces, average number of velucles attracted to  the facilities each day, and the size and 
projected volume of traffic added t o  existing and proposed access roads are below the 
threshold size set by the Environmental Protection Agency for required air quality studies as 
outlined in the following regulations: 



a. Clarification of Management of Parking Supply, August 22, 1974. 

b. Indirect Source Review Regulation, February 26, 1974 (delayed to July 1 ,  1975). 

c. Transportation Control Plan for Phoenix and Tucson, December 3, 1973. 

1-4.27 The project will have a negligible effect on population growth of the region and 
therefore will not conflict with the State Air Implementation Plan. 

1-4.28 VEGETATION AND WILDLIFE. The quantifications and quality appraisals of 
biotic communities within the Phoenix project area are based upon field observations made 
in August and November 1973 and January, March, and September 1974 by Corps of 
Engineers biologists; data given in a report prepared for the Corps of Engineers by the 
University of Arizona (ref. 34) in October 1972; and studies of aerial photographs covering 
the proposed project area. It should be pointed out that the estimated acreage values and 
quality of natural vegetative communities for the proposed project area are continually 
changing (lowering) because of man-made habitat modifications and developmental 
encroachments. This section provides sum total estimates of acreages of vegetation and 
wildlife habitat impacted by the proposed project. Project feature sections should be 
consulted for specific acreage estimates of habitat losses and project effects. 

1-4.29 The proposed project will permanently remove an estimated 1,100 acres of existing 
biotic communities, including about 410 acres of riparian habitat. An estimated 640 acres of 
this total are borrow areas that will recover some wildlife habitat value through landscaping 
and reestablishment of vegetation, although the new plant community structure may not 
approximate the existing natural communities. 

1-4.30 About 460 acres will be affected by dam construction and other structural features. 
Project construction will result in the removal of important wildlife habitat species such as 
ironwood, mesquite, catclaw acacia, palo verde, desert willow, cactus, and forbs and grasses. 
The principal wildlife species that will be impacted by the project include snakes, lizards, 
small desert rodents (kangaroo rats and gophers), cottontail rabbits, jackrabbits, gray fox, 
coyotes, doves, quail, raptors and various song birds. 

1-4.31 An estimated 4,630 acres of vegetation and wildlife habitat within the proposed 
reservoir areas may be impacted during a standard project flood. Prolonged inundation (over 
14 days) of the habitats within the flood overflow areas probably would kill or severely 
damage many riparian and outwash trees and shrubs such as ironwood, mesquite, palo verde, 
desert willow and creosotebush. The duration of inundation of the acreage behind the dams 
is presented on the following page. Many small rodents and reptiles would be killed by the 
flooding and larger animals would be displaced t o  habitats already supporting wildlife 
populations. The displaced animals might be lost to predators or through a debilitative cause 
such as stress. 

1-4-32 Construction of Adobe and New River Dams will significantly decrease floodflows 
along Skunk Creek and New River above the Arizona Canal Diversion Channel. This will 
cause a decrease in total vegetative cover and vigor along the affected reaches. 
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1-4.33 The diversion of floodwaters from Cave Creek t o  Skunk Creek will prevent 
floodwaters from reaching portions of the Salt River and the Gila River between the Salt 
and Agua Fria Rivers. Vegetation along the Salt River is already impoverished as a result of 
extensive sand and gravel mining, in conjunction with a lack of constant water supply. No 
significant change in vegetation is expected along the Salt River. The University of Arizona, 
under contract to the Corps of Engineers, compiled environmental information on the Gila 
River from the Salt River to Gillespie Dam (ref. 36). As part of this report, potential 
impacts due to increased or decrease flow were postulated. The most significant effects 
would occur when flows were substantially decreased. A lowering of the water table would 
be expected, resulting in a loss of vegetation in and along the river channel. The associated 
increase in salinity would adversely impact both native vegetation and agriculture. The 
distribution of existing riparian plant species will further shift toward salt-tolerant species, 
such as salt cedar and salt bush. Flows along the Gila River are not expected to decrease 
substantially as a result of the project. 

1-4.34 WILDLIFE HABITAT MITIGATION. The U.S. Fish and Wildlife Service and the 
Arizona Game and Fish Department evaluated the effects of the construction of the ' 
proposed project on fish and wildlife habitat values. In a letter dated 20 January 1976, the 
U.S. Fish and Wildlife Service stated that the project construction will result in the direct 
loss of 1,600 acres of wildlife habitat, of which about 400 acres is good quality desert wash 
(riparian) habitat. The two agencies indicated the acquisition of additional lands as the only 
feasible means of providing partial conpensation for the habitat that will be destroyed by 
the project. The Arizona Game and Fish Department will operate and maintain the 
mitigation lands. 

1-4.35 Three alternative mitigation proposals were considered. The original proposal 
consisted of the acquisition of a 400 acre parcel at the confluence of the Agua Fria and Gila 
Rivers. Preservation of the New River Dam detention basin as a wildlife area was also 
considered. As a result of problems encountered with these proposals, a third alternative was 
formulated. This proposal involves the acquisition of about 413 acres of land on the Gila 
River southwest of Buckeye, Arizona, to provide mitigation for both the proposed project 
and for wildlife losses associated with the Indian Bend Wash project. A letter from the 
Flood Control District of Maricopa County dated January 14, 1976 confirmed that the 
acquisition procedures have been initiated. 

1-4.36 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Construction of the 
three dams in the recommended plan will result in alteration or destruction of all or  part of 
three archeological districts that have been nominated for inclusion in the National Register 
of Historical Places (Cave Creek, Skunk Creek and New River Archeological Districts). See 
plate 10. 

1-4.37 The Corps of Engineers requested a consultation with the Advisory Council on 
Historic Preservation and prepared a preliminary case report as required under Section 106 
of the National Historic Preservation Act of 1966. A meeting was held on October 2 and 
3, 1975 at which all concerned agencies were present. An onsite inspection was conducted, 
and appropriate mitigation measures were discussed, preliminary to executing a 
Memorandum of Agreement. This agreement will be between the District Engineer, the 
Advisory Council on Historic Preservation and the State Historic Preservation Officer. 
Pending execution of the Memorandum of Agreement, the Corps of Engineers will take no 
action that will affect archeological or historical resources. 



1-4.38 POPULATION. The construction of the recommended project will have a 
negligible effect on population growth in the region. None of the land provided flood 
protection by the project is expected to immediately change to  urban land uses. The 
recreational facilities to be constructed as part of the project are not of the type that will 
cause escalation of private development plans. 

1-4.39 LAND USE. With the exception of Adobe Dam and portions of the Arizona 
Canal, the recommended plan conforms to the objectives and specific terms of existing and 
proposed Federal, State and local land use plans. Portions of the recommended Adobe Dam 
and Arizona Canal Diversion Channel conflict w.ith the specific terms of several county and 
local land use plans, but these project features conform to  the objectives of the plans by 
providing flood protection to land designated for urban land uses. 

1-4.40 Construction of the recommended plan will permanently commit approximately 
6,512 acres of land to  flood control. An estimated 340 acres required for the dam 
embankments, dikes and levees will be lost to all other uses. The 229 acres required for the 
concrete-lined channel rights-of-way will become open space, unavailable for any other uses. 
The remaining 436 acres of earth-bottom channel rights-of-way and 4,630 acres of land 
behind the three recommended dams will remain as open space and will be available for 
development of wildlife and recreational facilities. The 8,5 10 acres designated as floodway 
or purchased as flowage easements will be subject to  the provisions of the Federal Flood 
Disaster Act of 1973 and the Arizona State Preventive Flood Control Law and will thereby 
be protected from unrestricted urban development. 

1-4.41 The construction of the recommended Adobe Dam will protect 865 acres of Skunk 
Creek floodway from flood damagei however demand for urban development of this acreage 
is not projected until 2006. This land will continue to be used for agricultural purposes. The 
construction of the recommended New River Dam will also release floodway acreage for 
other uses; because of the remote location of the acreage, no impact on land use is expected 
to occur. 

1-4.42 TRANSPORTATION. The project will have an impact on the transportation 
network in the study area. The construction of Adobe Dam will result in the termination of 
Deer Valley Drive west of 35th Avenue. North of Deer Valley Drive, 35th Avenue will be 
ramped over the dam embankment. This will be an inconvenience to people living above the 
damsite during construction, adding approximately 4 miles per round trip to  work, school 
and shopping facilities. At Cave Buttes Dam, an estimated 2,000 to  3,000 drivers per day 
will suffer temporary increased traffic congestion and inconvenience while Cave Creek Road 
is being constructed over Dike No. 2. This increased congestion will last until alteration of 
the road is complete. The dam embankments, dikes and levees will also present a barrier t o  
informal human movement. 

1-4.43 As part of the recommended plan, a total of 45 bridges will be constructed; of 
these, 26 bridges will be constructed in conjunction with the Arizona Canal Diversion 
Channel, and local interests will replace 19 existing dip crossings with all-weather bridges. 
The completion of the bridges replacing dip crossings will have a significant beneficial effect 
on transportation, allowing continued use of these thoroughfares during periods of flooding. 
However, in the interim between completion of the dams and completion of the bridges, 



there will be a significant disruptive impact on the flow of traffic. As a result of sustained 
controlled release from the dams, dip crossings that were impassible for a day or two during 
flooding will become impassable for many days or weeks. For example, releases from Cave 
Buttes for a 100-year frequency flood will continue for 37 days. Releases for a 10-year 
frequency flood will last 12 days. At Adobe Dam and New River Dam releases for a 10-year 
frequency flood will continue for approximately 2 and 3 days, respectively. Along Cave 
Creek, bridges downstream from Bell Road are planned for construction before construction 
of the proposed project. It is probable, but not certain, that other bridge construction will 
keep pace with the construction of the dams and that bridges for the most widely-used 
crossings will be built first, minimizing the adverse impact. Along the Arizona Canal 
Diversion Channel, bridge construction will cause traffic congestion problems, but alternate 
route are available. 

1-4.44 Black Canyon Highway (Interstate 17) will require a bridge modification as part of 
the construction of Adobe Dam. Two alternate bridges, currently in existence and being 
used as frontage roads, will probably be used for rerouting traffic during this period. Current 
traffic along this highway is estimated at 10,400 vehicles on an average weekday. Bridge 
modifications along the Black Canyon Highway will also be required when the Arizona 
Canal Diversion Channel is constructed. Traffic will be rerouted along the frontage roads. 
This is expected t o  cause major traffic congestion, especially during rush hours. 

1-4.45 The trails and bikepaths that will be developed in connection with the project, 
particularly along the diversion channel project feature, will supplement the existing 
transportation system by providing local alternatives for walking or cycling to  schools, jobs, 
stores, etc. 

1-4.46 ECONOMICS. The proposed project will have a significant beneficial impact on 
the economy of the study region by reducing flood damages. Resources required t o  repair 
and replace property damage that is expected t o  occur without the project will be released 
to  be invested in productive economic pursuits. The project will provide additional 
recreational facilities to  supplement existing facilities. Adverse effects on the regional 
economy will result from the cost of local interests' participation in land acquisition, 
relocations construction, maintenance, and development of recreational facilities. 

1-4.47 In the 10- t o  15-year period that will be necessary t o  complete construction of the 
project, an estimated 200 t o  300 workers per year will be employed. In 1974, employment 
levels for contract construction were significantly below those of the previous year. If this 
situation continues, construction of the project will be immediately beneficial t o  the 
employment and income situation in Maricopa County. Additional employment will be 
generated from the need to  operate and maintain the facilities that will be constructed. 

1-4.48 SOCIAL. The construction of the recommended project will have significant 
impacts on the social environment of the region. An adverse effect will result from the need 
t o  relocate both homes and businesses. A total of 288 family dwellings will be affected; 263 
of these dwellings are located along the proposed Arizona Canal Diversion Channel. 
Construction of the diversion channel will also require the relocation of 38 businesses, 33 
apartment buildings, 1 church, the parking area for a public swimming pool, and portions of 
the grounds of two schools. Relocation of some utilities will also be required. Relocations 
resulting from construction of each project feature are discussed in detail in the  project 
feature sections of this report. 



1-4.49 Individuals involved in relocations will be compensated according to the Uniform 
Relocation Assistance and Real Property Acquisition Policies Act of 1970. Nonetheless, the 
life styles of individual families will be altered by the effects typical of any relocation of 
residence. Relocated businesses will be disrupted and will suffer temporary and possibly 
permanent loss of clientele. Pending actual acquisition of the properties, property values 
may be adversely affected by the threat of acquisition. It may become difficult for property 
owners to  sell their property prior to  its actual acquisition for flood control purposes. It is 
important to recognize that nearly all of the disrupted homes and businesses are flood-prone 
under existing conditions. The project will enable property owners to  relocate in areas that 
are not flood-prone. 

1-4.50 The replacement of 19 dip crossings with all-weather bridges will improve the 
transportation network; during flooding this will increase community cohesion. However, if 
construction of a dam precedes construction of the associated bridges, cohesion will suffer 
as a result of proposed dam release schedules that will keep existing dip crossings impassable 
for varying periods of time, depending on the size of the storm and volume of release. 
Vehicular access to  medical and educational facilities will not be affected. Bridges already 
planned for construction along Cave Creek will minimize the adverse impacts on those 
residents along Cave Creek who do not have access to  vehicular transportation. 

1-4.51 The construction of the Arizona Canal Diversion Channel will have a disruptive 
effect on the community. It will intensify the existing physical and social separation 
between communities bordering the north and south sides of the Arizona Canal. 

1-4.52 The construction of Adobe Dam will have a disruptive effect on the surrounding 
area by physically separating the residents and restricting formal and informal movement. 
Initially, some residents and businessmen may be hesitant to live or work immediately 
below a dam; however, the proximity to the recreational facilities that will be provided 
behind the dam, coupled with the fact that no water will be permanently impounded, may 
reduce public concern. 

1-4.53 Further temporary disruptions t o  community life will occur as a result of 
construction activities. Traffic congestion will increase due to heavy construction vehicles 
using the roads. Necessary utility relocations may cause inconvenience, but no services will 
be stopped. Sunnyslope High School will be affected by the project; part of the playing field 
will be closed 3 to  4 months during construction of the Arizona Canal Diversion Channel. 
Herberger Park No. 1, which will be removed by construction of the diversion channel, will 
be replaced when the channel is in place. In spite of localized adverse effects, the health, 
safety and morale of the community at large will be improved by the construction because 
the threat of flooding, flood damages, and the resulting disruptions of community life will 
be reduced. 

1-4.54 RECREATION. The construction of the recommended plan will have a 
significant impact on the available recreational facilities in the project area. According to the 
Arizona Outdoor Recreation Coordinating Commission, there is a deficiency in recreational 
facilities in the project area, especially picnicking and camping facilities and equestrian, 
hiking and bicycle trails. Considering the past rapid population growth in the Phoenix 
metropolitan area, and projections for continued growth, the region will be increasingly 
deficient in outdoor recreational facilities. Project recreational facilities, together with 



associated facilities planned by the City of Phoenix and Maricopa County, will help nieet 
the growing demand for recreation. A detailed description of the recreational facilities 
proposed for each feature of the recommended plan is given in Sections TI thru VI of this 
report. 

1-4.55 The proposed recreation facilities will replace some of the informal activities, 
including riding, hiking and hunting, presently taking place at the damsites. Some of these 
activities involve trespass. The recreational facilities were designed to include as many of 
these informal activities as possible. Hunting - a popular activity within the project 
area - will not be permitted in developedrecreation areas. New River damsite is used more 
extensively for hunting than the other damsites because of the remote location. No 
recreational facilities are planned for the New River site; present informal activities will not 
be affected. Construction of the proposed recreational facilities will have no adverse impact 
on the use of existing public or private facilities. The use of some facilities and trail systems 
may increase. 

1-4.56 Construction of the Arizona Canal Diversion Channel will disrupt approximately 7 
miles of trail scheduled for construction in 1976. A new trail will be provided as part of the 
construction of the proposed diversion channel. 

1-4.57 As urban expansion continues, the damsites, floodways, and flowage easements will 
become increasingly important as areas of permanent open space. 

1-4.58 ESTHETICS. The recommended project will have an impact on the esthetic 
quality in the project area. ?'he sites for Cave Buttes Dam and New River Dam are remote, 
and construction of these dams will cause less readily-visible esthetic impairment than will 
the construction of Adobe Dam, which will be located in an urban area. 

1-4.59 The recommended Adobe Dam will be unavoidably visible to  people living and 
working in the area. The dam may initially be visible to persons traveling north on  Black 
Canyon Highway. However, continued commercial development along the highway, coupled 
with landscaping of the highway median, will eventually eliminate any view of the dam. 

1-4.60 In an attempt to  reduce the visual prominence of Adobe Dam, the main 
embankment will be mounded and contoured to  better blend with existing landforms, and 
will be faced with native materials. The proposed embankments, dikes, and levees will be 
planted with native grasses and shrubs. After the project features are completed, the borrow 
areas will be reshaped and reseeded to restore them as nearly as possible to a natural-looking 
condition. Some borrow areas will remain readily visible for a long period after construction 
even with revegetation programs. These areas will have reduced habitat and esthetic values 
and will be more susceptible to erosion than surrounding desert areas. These adverse 
impacts will only be partially mitigated by the initial reshaping and replanting procedures. 

1-4.61 Because the topography is relatively flat, the recommended channels will not be 
visible unless the viewer is crossing the channels or observing them from heights. 
Landscaping in the channel rights-of-way will screen the channels in most areas. Along the 
13 miles of concrete-lined channel, a 5- to 10-foot-wide strip of rights-of-way will be 
landscaped with trees, shrubs, and ground covers. The majority of the plants will be native 



or arid-region varieties for compatibility with the natural environment and wildlife habitat. 
The use of native plants will also reduce maintenance costs. ?'he 4.4 miles of earth-bottom 
channel included in the recommended plan will be designed as a greenbelt area and will be 
extensively landscaped for recreation. 

1-4.6 2 CON STRUCTION-RELATED TEMPORARY IMPACTS. Some temporary 
impacts will result from construction activities. These are discussed in the following 
subparagraphs. 

a. Air Pollution. Temporary air pollution, in the form of increased particulates such 
as dust, will occur as a result of construction activities. This impact will be minimized by 
requiring the contractor to  maintain all excavation areas, stockpiles, haul roads, waste areas, 
and borrow areas free from dust that would be a hazard or nuisance t o  others. Methods of 
stabilization include sprinkling, chemical treatment, light bituminous treatment, or similar 
methods. 

b. Erosion. ~ u r i &  the construction period disturbed areas, especially borrow areas, 
will be subject to increased wind and water erosion. After construction, disturbed areas will 
be replanted with native vegetation t o  lessen these effects. 

c. Noise. Temporary noise pollution will occur during construction. Large 
earthmoving equipment produces a high level of noise. The noise associated with heavy 
construction operation is highly objectionable in confined areas or near developed areas. 
Blasting may also be required at the damsites. Utilization of equipment on a round-the-clock 
basis is not uncommon in the construction industry. The greatest increase in noise over 
ambient noise levels will occur during the nighttime. Wildlife may be stressed and displaced 
by the noise. 

d. Lighting. Supplemental lighting will be required to support any nighttime 
construction activities. The extent of lighting requirements are dependent on length of the 
workday, economic utilization of equipment, and the number of shifts necessary to meet 
the required contract deadlines. In addition, extreme desert heat may force the contractor 
to  adjust working hours to provide for tolerable working conditions. Adequate security 
lighting will also be required in areas of materials storage, equipment service, office, and 
camps. Due to  the remote nature of some of the construction areas, lighting will not affect 
populated areas at the damsites but could cause adverse effects in the urban areas along the 
recommended Arizona Canal Diversion Channel. The length of the workday can be 
restricted when the construction site is near a residential area. Wildlife displaced by the 
lighting and activity will return after the construction has been completed. 

e. Storage of Materials. Delivery schedules for necessary materials, lead time, and 
remoteness of the construction area dictate the use of temporary storage for materials. . 
Storage areas in close proximity to the construction area are desirable for economic 
handling and onsite distribution or utilization of the materials. security and vandalism 
protection are needed for these areas. The storage areas will be located on the construction 
site. 



f. Equipment Storage and Service Areas. Construction equipment will require a 
certain amount of periodic maintenance and repair. The contractor will generally establish 
equipment service areas near the construction site. The location will be controlled by access 
from existing roads and field conditions. The activities at these areas will be of such nature 
that oil, diesel fuel, grease, and solvents may be spilled on the ground. These and other 
waste products of the servicing operation will be disposed of in a manner to avoid water 
pollution in case of flash flood or runoff. Waste products will generally be collected and 
disposed of in an approved manner in accordance with current regulations. Waste products 
are usually retained in drums and sold to  oil reclamation companies. 

g. Increase in Surface Street Traffic. There will be an increase in traffic congestion 
near the construction site owing to the use of the streets by construction equipment and by 
construction workers traveling to the site. Detours around road relocations and bridge 
construction will cause increased traffic congestion along the detour route. 



1-5. ANY PROBABLY ADVERSE ENVIRONMENTAL EFFECTS 
WHICH CANNOT BE AVOIDED 

1-5.01 All or part of three archeological districts will be altered or destroyed. These 
districts have been nominated for inclusion in the National Register of Historic Places. 
Several archeological sites of lesser importance will also be altered or destroyed. Proposed 
mitigation studies will lessen the direct and indirect impact but will not completely 
eliminate the losses. 

1-5.02 A total of 1,100 acres of existing biotic communities will be removed. Of this total, 
410 acres are classified as riparian habitat. 

1-5.03 Approximately 7.5 million cubic yards of material will be required for construction 
of the dams. 

1-5.04 Much of the sediment transported by Cave Creek, Skunk Creek, and New River will 
be impounded by the dams; 13,350 acre-feet of sediments will be impounded during a 
100-year period. 

1-5.05 The project will require relocations including 288 homes, 38 businesses, 33 
apartment buildings, and some existing utilities. 

1-5.06 Visual impairment will occur with construction of the project. The three dams and 
structural channels will be obviously artificial structures that many persons will consider 
unattractive. 

1-5.07 A permanent increase in surface traffic will occur on Cave Creek Road, Pinnacle 
Peak Road and other major streets offering access to the proposed recreational facilities. 



1-6. ALTERNATIVES TO THE PROPOSED ACTION 

1-6.01 Alternative 1 would involve no further Federal action. This alternative would 
maintain the status quo and is the baseline to which all other alternatives were compared in 
assessing impacts. Four alternatives which would accomplish the purpose of the project were 
considered as economically justified: 

a. Alternative 2, a modification of the authorized plan would provide dams and 
channels. 

b. Alternative 3 would provide one dam. 

c. Alternative 4 would provide channels. 

d. Alternative 5a is a modification of the recommended plan and would provide dams 
and channels. 

1-6.02 In addition to the economically justified alternatives, two others were considered. 
One would provide a dam at Cave Buttes and a channel on Cave Creek from the Arizona 
Canal to the Salt River in lieu of the recommended Arizona Canal diversion channel. Under 
this plan, New River and Adobe Dams would not be built. The other alternative was 
proposed by the Arizona Water Commission. These two alternatives are not presently 
considered to be viable. All seven alternatives are discussed under subsequent subheadings. 

Alternative 1 (No Further Federal Action) 

1-6.03 DESCRIPTION OF ALTERNATIVE 1. In this alternative, no further flood 
control facilities would be constructed with Federal funds under the authority of the Flood 
Control Act of 1965 (Dreamy Draw Dam, a project feature, was completed in 1973). The 
existing Cave Creek Dam, which is considered unsafe, would not be removed under this 
alternative; no decision has been made as to what action would be taken. Management of 
the flood plains would be accomplished by local interests through implementation of the 
1973 State of Arizona flood plain management law (House Bill 2010). This law is intended 
to preclude further development within a 100-year-floodway. 

1-6.04 ENVIRONMENTAL EFFECTS OF ALTERNATIVE 1. Under this alternative, 
existing development within the 100-year-floodways would continue to be subject to  
flooding. Floods larger than the 100-year-flood would cause damage to both existing 
development and existing and future development outside of the floodway. Property losses 
from flood damage could be reimbursed to some extent by flood insurance, for which 
property owners would be eligible under the Flood Disaster Protection Act of 1973 (PL 
93-234); however, the losses to property would still occur. Other problems associated with 
flooding would continue, such as disruption of communications, transportation, and 
utilities; loss of income; and threat to  life and safety. 



1-6.05 Archeological resources would remain potentially subject to loss from flood 
damage, vandalism, urban development and other subjective land uses. 

1-6.06 Some of the rights-of-way required for the Adobe Dam and Cave Buttes Dam 
project features are not within the 100-year-floodway and are therefore subject to potential 
urban development (the rights-of-way required for New River Dam are not subject to 
potential urban development). The Corps of Engineers estimates that all of this acreage will 
become urbanized by the year 2026, and thus will not be available as open space and 
wildlife habitat. 

1-6.07 REASON ALTERNATIVE 1 WAS REJECTED. Alternative 1 was rejected 
because it would not provide an adequate degree of flood protection. The Corps of 
Engineers estimates that the equivalent annual nonpreventable flood damages would amount 
to  $17.9 million a year. 

Alternative 2 (Dams and Channels) 

1-6.08 DESCRIPTION OF ALTERNATIVE 2. Alternative 2 is a structural alternative 
designed to  provide flood control along Cave Creek as well as along Skunk Creek and the 
New and Agua Fria Rivers. Features similar to those included in the recommended plan 
include Cave Buttes Dam, Adobe Dam, New River Dam, the Arizona Canal diversion 
channel and a floodway on the New River from New River Dam to tlle confluence of Skunk 
Creek. Alternative 2 differs from tlle recommended plan in the addition of Cave Creek 
diversion channel to divert the discharge from Cave Buttes Dam into Skunk Creek, a 
concrete trapezoidal channel on Skunk Creek from the end of the Cave Creek diversion 
channel to the New River, an earth bottom trapezoidal channel on the New River from the 
Skunk Creek confluence to the Agua Fria River, and an earth bottom trapezoidal channel 
on the Agua Fria River from the New River confluence to the Gila River (See pl. 15). 

1-6.09 ENVIRONMENTAL EFFECTS OF ALTERNATIVE 2. The alternative would 
provide flood protection to existing and future development within the standard project 
flood overflow area (See pl. 6). The effects of the alternative on geology and soils, surface 
hydrology, water quality, air quality, archeological and historical resources and economics, 
and the magnitude of construction-related temporary impacts would be similar to those 
discussed in the recommended plan. Other environmental impacts include: 

a. Topography and Drainage. Alternative 2 would cause significant changes in the 
existing topography of the study area. Permanent alterations would occur as a result of the 
construction of the three dams, two diversion channels, recreational facilities, earth and 
concrete-lined channels and related service and access roads. The alternative would modify 
340 acres under the embankments and dikes, 440 acres under the 29 miles of concrete 
channels, and 1,496 acres under the 23 miles of earth channels. In total the alternative 
would alter, to some degree, 7,460 acres of desert landforms. 



b. Natural Resources. The alternative would have an impact on the quantity of 
aggregate material available in the study area. Sand and gravel occur in recoverable 
quantities in the stream channels. As future urban construction continues in the study area, 
the availability of this resource will become increasingly important. The construction of the 
alternative would eliminate the availability of 340 acres of land under and behind the dam 
embankments. About 8.8 miles of stream channel would become unavailable t o  either 
existing or future mining operations. Construction of the dam embankments, dikes, and 
levees would require large amounts of earth, primarily sands, silts and gravels. The quantity 
of fill required is estimated at 7.5 million cubic yards. Tlis material would be excavated 
from designated borrow sites located upstream and downstream from the proposed 
embankments, dikes and levees. 

c. Subsurface Hydrology. Alternative 2 would have an impact on the existing ground 
water regimen by affecting both the surface area and quantity of rainfall runoff available for 
percolation. No ground water recharge would occur along the concrete-lined channel; 
125 acres of natural stream bed would be unavailable for infiltration. However, as a result of 
the construction of the dams, floodflows would be temporarily detained for later release at 
a controlled rate; this would increase ground water recharge potential by increasing the time 
that flows remain within the earth bottom channels. The potential increase in recharge 
would not be sufficient to have a significant effect on the regional ground water table. Based 
on average annual runoff data for the drainages involved, the maximum percolation that 
could be expected from the storage and regulation of floodwaters would be an insignificant 
part of the total recharge available to the regional ground water basin from all sources. The 
actual quantity of water percolating to ground water aquifers would be affected by the 
infiltration rates, the duration of inundation, and the availability of storm runoff dictated 
by storm frequency and magnitude. 

d. Water Quality. Alternative 2 will have no significant effect on water quality in the 
project area. 

e. Vegetation and Wildlife. Alternative 2 would have a greater impact upon vegetation 
and wildlife than the recommended plan since Skunk Creek, New River and Agua Fria River 
would be channelized in addition t o  construction of the Arizona Canal Diversion Channel, 
Cave Creek diversion channel, and Adobe, Cave Buttes and New River Dams. An estimated 
3,150 acres of existing biotic communities, including about 490 acres of disturbed and 
undisturbed riparian habitat, would be removed by this alternative. An estimated 
1,500 acres of this total (borrow area and soft-bottomed channels) would recover some 
wildlife habitat value through revegetation. Some native vegetation would reestablish on the 
New River and Agua Fria River soft-bot tom channels, although flooding and maintenance 
operations would limit regrowth. Along the concrete-lined channels, riparian growth not 
removed by project construction probably would be lost because of the significant 
reduction in ground water recharge along the channel. The extensive area of riparian habitat 
that would be destroyed by channelization would significantly affect wildlife populations, 
including many species of birds. Riparian vegetation along the Agua Fria River that lies 
within the Audubon Society's Christmas bird count area would be removed. Landscaping 



along the channels would provide some wildlife habitat benefits. An estimated 4,630 acres 
of vegetation and wildlife habitat within the proposed standard project flood overflow area, 
not directly affected by the alternative, may be impacted during a standard project flood. 
Also, an estimated 1,950 acres of this total would have habitat values affected by proposed 
recreational use of the terrestrial areas behind the dams. Construction of the three dams and 
channelization of the streams and rivers would cause a significant adverse impact on 
biological communities. Loss of riparian habitat is considered significantly adverse because 
this plant community has been dramatically eliminated or highly disturbed throughout the 
Phoenix project area. Losses of riparian vegetation at the proposed dam site and along the 
channels could be mitigated by the acquisition of good quality riparian habitat elsewhere in 
the project area. 

f. Esthetics. Alternative 2 would have a significant impact on the esthetic quality of 
the project area. The esthetic impact of the three dams would be the same as discussed in 
the recommended plan, but Alternative 2 would provide for construction of 29 miles of 
concrete-lined trapezoidal and rectangular diversion channels and 2 3  miles of earth bottom 
trapezoidal channels. Because the topography is relatively flat, the channels would not be 
visible unless the viewer is crossing the channels or observing them from heights. 
Landscaping in the channel rights-of-way would screen the channels in most areas. 

g. Land Use. Construction of Alternative 2 would commit 7,460 acres of land to  
flood control. The 340 acres required for the dam embankments, dikes and levees would be 
lost to  all other uses. The 440 acres required for the concrete-lined channel would become 
open space, unavailable for any other uses. The 1,496 acres of earth bottom channel and 
acres of land behind the three recommended dams would remain as open space and would 
be available for development of land based recreational facilities. The construction of 
Alternative 2 would protect 865 acres of Skunk Creek floodway from flood damage. This 
land will develop to  urban uses during the period 1987-2007. F'loodway acreage would also 
be released along the New and Agua Fria Rivers for other uses. However, because most of 
this land is designated in the MAG Land Use Plan for open space and agricultural purposes, 
no impact on the land use would occur. 

h. Population. Alternative 2 would have the same impact on population growth and 
distribution as the recommended plan. The alternative would, however, displace about 304 
family dwellings, 38 businesses, and 33 apartment buildings consisting of 263 family 
dwellings, 38 businesses, and 33 apartment buildings along the Arizona Canal diversion 
channel, 3 family dwellings along Skunk Creek, 20 family dwellings along the New River, 5 
family dwellings along the Agua Fria River, and 1 family dwelling along the Cave Creek 
diversion channel. The Adobe Dam would displace 9 family dwellings and a feed lot. The 
Cave Buttes Dam would displace 3 family dwellings. New River Dam would not displace any 
dwellings or businesses. 



i. Transportation. Alternative 2 would affect the transportation network of the study 
area. The impact of the construction of the 3 dams would be the same as described in the 
recommended plan, with the exception that Deer Valley Drive west of 35th Ave. would not 
be closed. The alternative would require the construction by local interests of 5 1 all-weather 
bridges over the channels. The completion of the bridges would have a significant beneficial 
effect on transportation, allowing continued use of these thoroughfares during periods of 
flooding. 

j. Social. Alternative 2 would add two unnatural diversion channels to the project 
area. The effect of the Arizona Canal diversion channel would be the sanle as discussed in 
the recommended plan. The Cave Creek diversion channel would have a minor disruptive 
effect on the neighboring communities because of its remote location and the relatively low 
density urban development now present in the study area. 

k. Recreation. Alternative 2 would have a significant impact on the available 
recreational facilities in the project area. The recreational facilities provided with the dams 
would be the same as discussed in the recommended plan. The alternative would also 
provide an opportunity for recreational use at the facilities along all the channels. 

1-6.10 REASONS ALTERNATIVE 2 WAS REJECTED: Although Alternative 2 would 
provide a similar degree of flood protection to that provided by the recommended plan, the 
cost of alternative 2 exceeds the cost of the recommended plan by $33.6 million. The 
economic benefit-cost ratio of Alternative 2 is 1.8 to 1, compared to an economic 
benefit-cost ratio of 2.1 to 1 for the recommended plan. Additional considerations were 
that 60 acres of riparian habitat along Skunk Creek, and the New and Agua Fria Rivers 
would be significantly altered by channelization. This area is within the Audubon Society's 
Christmas Bird Count Area (pl. 9) and the local chapter of the Society has expressed 
opposition to any type of channelization. 

Alternative 3 (Cave Buttes Dam only) 

1-6.1 1 DESCRIPTION OF ALTERNATIVE 3. Under this alternative only Cave Buttes 
Dam (in addition to Dreamy Draw Dam) and a storm drain extending from the Arizona 
Canal to the Salt River would be constructed (see pl. 16). Elements of the alternative are 
discussed in the following subparagraphs. 

a. Cave Buttes Dam, with three dikes, would be located about 0.7 mile downstream of 
the existing Cave Creek Dam. The main embankment would be a compacted earthfill 
structure with a maximum height of about 11 0 feet above streambed and a crest length of 
about 2,280 feet. The outlet works would consist of an approach channel, an intake 
structure, a concrete conduit and a stilling basin. The outlet conduit would be 3.75 feet in 
diameter, capable of releasing up to 500 cfs with the pool at the spillway crest. 

b. That part of Cave Creek extending from Cave Buttes Dam to the Arizona Canal has 
an existing capacity greater than the 500 cfs discharge from Cave Buttes Dam. To assure 
long term capability to operate Cave Buttes Dam as designed, local interests would be 
required to regulate development within the flood plain. 



c. The Arizona Canal has the capacity to intercept the 500 cfs discharge when empty 
and fully operational. However, such a situation is not assured, and during a major flood the 
canal would probably be inoperable for one to several days during which time flooding from 
the dam discharge could not be accommodated, resulting in damages downstream of the 
canal. To eliminate flooding south of the canal as a result of project operations, a 7.5- to  
8.5-foot diameter reinforced-concrete pipe storm drain with a 500 cfs capacity would be 
constructed from the Arizona Canal to  the Salt River along 19th Avenue. Inverted siphons 
would b.e required at the Arizona and Grand Canals. 

1-6.12 ENVIRONMENTAL EFFECTS OF ALTERNATIVE 3. Alternative 3 would 
provide flood protection to existing and future development within the standard project 
flood overflow area along Cave Creek only (see pl. 6). The other direct effects of the 
alternative are described in the following subparagraphs. 

a. Topography. Alternative 3 would cause significant changes in the existing 
topography of the study area. Permanent alterations. would occur as a result of the 
construction of 76 acres of embankments and dikes. The concrete-pipe storm drain that 
would. carry Cave Creek flows underground downstream of Arizona Canal would have no 
permanent effect on topography. 

b. Geology and Soils. The downstream transport of sediments (sand, silts, gravels, 
etc.) from upstream sources would be stopped by Cave Buttes Dam. An estimated 5,700 
acre-feet of sediment would be trapped by the dam during its 100-year project life. Because 
the existing Cave Creek Dam presently stops this sediment, the alternative would have no  
impact downstream of the dam. 

c. Natural Resources. Alternative 3 would eliminate the availability of 76 acres of 
potential sand and gravel resources under the Cave Buttes Dam. Construction of the dam 
embankment and dikes would require large amounts of earth, primarily sands, silts, and 
gravels. The quantity of fill required is estimated at 3.5 million cubic yards. This material 
will be excavated from designated borrow sites located upstream and downstream from the 
damsite. 

. d. Surface Hydrology. The surface hydrology in the study area would be modified by 
the alternative. The dam would affect the volume, velocity, duration and course of surface 
flows in a manner similar to the existing Cave Creek Dam. As with Cave Creek Dam, the 
peak floodflows and velocities would be reduced, while the duration of the flows would 
increase. The concrete-pipe storm drain from the Arizona Canal to the Salt River would 
safely convey Cave Creek flows underground to the Salt River. 

e. Subsurface Hydrology. The alternative would have an insignificant impact on the 
groundwater regime of the study area. As with the Cave Creek Dam, the floodflows would 
be temporarily detained and released at  a controlled rate of less than 500 cfs. 

f. Water Quality. Alternative 3 will have no significant effect on the water quality in 
the area. 



g. Air.Quality. The impacts on air quality would be similar to  those discussed for the 
recommended plan, but lesser in magnitude because of the reduced recreational facilities 
that would be provided. 

h. Vegetation and Wildlife. Alternative 3 would remove an estimated 770 acres of 
desert biotic communities, including about 110 acres of riparian habitat. An estimated 340 
acres of desert wash and outwash habitats removed in borrow areas would be landscaped 
and would revegetate following construction activities, recovering some wildlife habitat 
value. The dikes would revegetate providing some wildlife potential especially for small 
rodents, reptiles and birds. However, these areas would be subject to periodic maintenance 
activities which would limit plant development t o  small herbaceous forbs and grasses. 
Compensation for the removal of riparian habitat would be provided because of the 
importance of this habitat for wildlife locally. To mitigate the loss of riparian habitat, 
similar habitat of comparable acreage and quality would be acquired at another site. 
Alternative 3 would have the indirect impact of exposing an additional 1,860 acres of biotic 
communities within the standard project flood overflow area to the effects of inundation 
and sedimentation. Prolonged inundation (14-30 days) and/or heavy sedimentation behind 
the dam would probably kill riparian and outwash trees and shrubs. The areas subject to  
flood overflow would be expected to develop disturbed desert wash o; outwash 
communities. The dam would partially impede local wildlife movements. Some landscaping 
would be provided to  enhance the esthetics and suitability of the area for recreational users. 
Some wildlife habitat benefits may accrue from the landscaping. No endangered wildlife 
species or vegetation would be jeopardized by construction of Cave Buttes Dam. 

i. Archeological and Historical Resources. Alternative 3 would alter or destroy all or 
part i of the Cave Creek Archeological District that has been nominated for inclusion in the ~ National Register of Historic Places. 

j. Esthetics. Alternative 3 would have an impact on the esthetic quality of the project 
area. The remoteness of the damsite and the sculpturing and landscaping of the 
embankment, related structures, and borrow areas would minimize the visual impact of the 
alternative. The construction of the concrete-pipe storm drain would create a temporary 
visual impact on the surrounding communities along 19th Avenue. 

k. Land Use. Construction of Alternative 3 would commit 3,060 acres of land to 

flood control. The 76 acres required for the dam embankment and dikes would be lost to all 
other uses. The 1,860 acres in the reservoir would be available for open space and recreation 
uses. About 1,200 acres would be developed for recreation along Cave Creek. 

1. Population. Alternative 3 would have a negligible effect on the population growth 
of the region. The alternative would displace three families at the Cave Buttes damsite. 



m. Transportation. Construction of Cave Buttes Dam would cause an estimated 2,000 
to 3,000 drivers per day to suffer increased traffic congestion and inconvenience while Cave 
Creek Road is being constructed over Dike No. 2. This increased congestion would last until 
alteration of the road was complete. The dam embankment and dikes would represent a 
barrier to informal human movement. The recreation facilities would increase the vehicle 
use on the surface streets in the vicinity of the dam. The placement of the concrete-pipe 
storm drain to the Salt River would disrupt traffic on 19th Avenue during construction. 

n. Economics. The alternative would have an impact on economics similar to that 
discussed for the recommended plan. 

o. Social. Alternative 3 would displace 3 families at the Cave Buttes damsite. The 
placement of the concrete-pipe storm drain under 19th Avenue would cause severe but 
temporary impacts on the communities bordering 19th Avenue. Numerous utility 
relocations would cause temporary interruptions in service. Transportation and community 
cohesion would be temporarily disrupted. 

p. Recreation. Alternative 3 would have a significant impact on available recreation 
facilities in the project area. Recreational facilities would include camping and picnicking 
facilities, riding, hiking and bicycle trails, and nature study areas. A regional park would be 
developed along cave Creek. 

q. Construction-related Temporary Impacts. The temporary impacts would be similar to  
those discussed for the recommended plan. 

1-6.13 REASON FOR REJECTION. Alternative 3 was rejected because it would not 
provide adequate flood protection. Residual damages would amount to $13.1 million 
annually. When comparing the additional cost of the recommended plan with this 
alternative, the additional benefits that would accrue to the recommended plan are more 
than justified. The economic benefit-cost ratio of Alternative 3 is 2.4 to 1, compared to  an 
economic benefit-cost ratio of 2.1 to 1 for the recommended plan. 

Alternative 4 (Channels only) 

1-6.14 DESCRIPTION OF ALTERNATIVE 4. Under this alternative no dams would be 
constructed. The major features of this alternative are (a) Cave Creek Diversion Channel, a 
concrete-lined channel extending from an inlet, about 2 miles downstream of the existing 
Cave Creek Dam, along Beardsley Road toQkunk Creek; (b) Skunk Creek channel, a 
concrete-lined channel extending from an inlec north of Beardsley Road to  New River; (d) 
New River channel, an earth bottom channel extending from the Skunk Creek confluence t o  
the Agua Fria River; (e) Agua Fria River channel extending from the New River confluence 
to  the Gila River; (0 Arizona Canal Diversion Channel, a rectangular concrete channel 
extending from 40th Street to Cave Creek, a trapezoidal concrete-lined channel extending 
from Cave Creek to Cactus Road, and an unlined trapezoidal channel from Cactus Road t o  
Skunk Creek. 



1-6.15 Although this alternative would consist of the same channels as Alternative 2, the 
channels would be much larger to convey the greater peak discharges because of the lack of 
dams. Nearly the same degree of flood protection as Alternative 2 and the recommended 
plan would be provided. 

1-6.16 ENVIRONMENTAL EFFECTS OF ALTERNATIVE 4. The alternative would 
provide flood protection to existing and future development within the standard project 
flood overflow area (See pl. 6). The effects of the alternative on the environment are 
discussed in the following subparagraphs. 

a. Topography and Drainage. Alternative 4 would cause significant changes in the 
existing topography of the study area. Permanent alterations would occur as a result of the 
construction of 28 miles of concrete channel, 22 miles of earth bottom channel, and 
recreational facilities. In total, the project would alter to  some degree 1,800 acres of desert 
landforms. 

b. Geology and Soils. The downstream transport of sediments (sand, silts, gravels, 
etc.) from upstream sources would be carried downstream of the project by the channels. 
Little sediment deposition would occur in the channels. 

c. Natural Resources. Alternative4 would have an impact on the quantity of 
aggregate material available in the study area. Sand and gravel occur in recoverable 
quantities in the stream channels. As future urban construction continues in the study area, 
the availability of this resource will become increasingly important. The construction of the 
channels would make unavailable to either existing or future mining operations 7 miles of 
streambed. 

d. Surface Hydrology. The surface hydrology in the study area would be modified. 
The channels would affect the volume, velocity, duration and course of surface flows 
through the project area. 

e. Subsurface Hydrology. Alternative4 would have an impact on the existing 
groundwater regime by affecting the surface area available for percolation. No groundwater 
recharge would occur in the reaches where concrete-lined channels would be constructed. In 
the 7 miles of concrete-lined channel, 165 acres of natural stream bed would be unavailable 
for infiltration. 

f. Water Quality. Alternative 4 would have no significant impact on water quality. 

g. Air Quality. Alternative 4 would have no significant impact on air quality. 

h. Vegetation and Wildlife. Alternative 4 would have a greater impact upon vegetation 
and wildlife than the recommended plan since Skunk Creek, New River, and Agua Fria 
River would be channelized in addition to construction of the Arizona Canal Diversion 
Channel and Cave Creek Diversion Channel. The channels would require about 3,000 acres 
of rights-of-way. An estimated 1,800 acres of existing biotic communities, including about 



50 acres of natural desert wash and riparian habitat, would be removed by the alternative. 
Most of the vegetation to be removed would be highly disturbed desert wash and outwash 
growth. Some native vegetation would reestablish on about 2,000 acres of New River and 
Agua Fria River soft-bottom channels, recovering some wildlife habitat values lost through 
channelization, although flooding and maintenance operations would limit regrowth. Along 
the concrete-lined channels, riparian growth not removed by project construction probably 
would be lost because of the significant reduction in groundwater recharge along the 
channel. The extensive area of riparian habitat that would be destroyed by channelization 
would significantly affect wildlife populations, including many species of birds. Riparian 
vegetation along the Agua Fria River that falls within the Audubon Society's Christmas Bird 
Count Area would be removed. Landscaping along the channels would provide some wildlife 
habitat benefits. Losses of riparian vegetation along the channels would be mitigated by the 
acquisition of good quality riparian habitat at the confluence of the Agua Fria River and 
Gila River. The concrete channels would be complete barriers to terrestrial wildlife 
movements and the soft-bottom channels would partially impede terrestrial wildlife 
movements. 

i. Archeological and Historical Resources. Alternative 4 would have no impact on 
archeological or historical resources. 

j. Esthetics. Alternative 4 would have an impact on the esthetic quality of the project 
area. The alternative would provide for the construction of 28 miles of concrete-lined 
channels and 22 miles of earth bottom channels. Because the topography is relatively flat 
the channels would not be obviously visible unless the viewer were crossing the channels or 
observing them from heights. The channels would be considerably larger than those 
described in the recommended plan. As in the recommended plan,. landscaping in the 
channel rights-of-way would screen the channels in most areas. 

k. Land Use. The construction of the channels would commit about 3,000 acres of 
land to  flood control and open space land uses. Acreage would be released from the 
floodways for development; however, the MAG Land-Use Plan designates open space and 
agricultural uses for most of this land; therefore, the alternative would have only a minor 
impact on land use. 

1. Population. Alternative 4 would have a negligible effect on the population growth 
of the region; however, it may have a significant impact on the distribution of population 
within the study area. Land protected from flooding would be released for future urban 
development. The alternative would displace about 37 1 family dwellings, 38 businesses, and 
33 apartment buildings. These relocations would include one family dwelling along the Cave 
Creek Diversion Channel, three family dwellings along Skunk Creek, 94 family dwellings 
(plus seven trailers) along the New River, about 263 family dwellings, 38 businesses and 33 
apartment buildings along the Arizona Canal Diversion Channel, and 10 dwellings along the 
Agua Fria River. 

m. Transportation. Alternative 4 would have an impact on the transportation network 
of the project area. As part of the alternative plan, local interests would construct 50 
all-weather bridges over the channels. The completion of the bridges would have a 
significant beneficial effect on transportation, allowing continued use of these thoroughfares 
during periods of flooding. 



n. Economics. The impact of Alternative 4 on the economy of the study region would 
be similar to that discussed for the recommended plan. 

o. Social. Alternative 4 would add several unnatural channels t o  the project area. The 
effect of the Arizona Canal Diversion Channel would be the same as discussed in the 
recommended plan. The Cave Creek Diversion Channel would have a minor disruptive effect 
on the neighboring communities because of its remote location and the relatively low 
density urban development now present in the study area. The replacement of dip crossings 
with all-weather bridges would improve the transportation network during flooding; this 
would increase community cohesion. The alternative would displace 371 homes, 33 
apartment buildings and 38 businesses. Individuals involved in these relocations would be 
compensated, according to  the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970. 

p. Recreation. Alternative 4 would provide 49 miles of landscaped trails along the 
channel service roads. Trail systems along the Arizona Canal Diversion Channel would be 
particularly convenient to  residents of Phoenix and Glendale and would provide free, 
close-by recreation. An existing bicycle trail would be destroyed, but would be replaced by 
the trails along the Arizona Canal Diversion Channel. The 4.4 miles of earth bottom channel 
west of Cactus Road along the Arizona Canal Diversion Channel would be designed as a 
greenbelt area and would be extensively landscaped for recreation. 

q. Construction-related Temporary Impacts. Some temporary impacts would result 
from construction activities. These impacts would be similar to  those discussed for the 
recommended plan. 

1-6.17 REASON FOR REJECTION. Alternative 4 provides a similar degree of 
protection to  that provided by the recommended plan, but the additional costs incurred in 
construction are not justified by additional benefits. The economic benefit-cost ratio of 
Alternative 4 is 1.3 to 1, compared t o  an economic benefit to  cost ratio of 2.1 t o  1 for the 
recommended plan. Additional considerations were that the Cave Creek, Skunk Creek, and 
New River and Agua Fria River channels would be considerably larger than the 
recommended plan. When comparing Alternative 4 with the recommended plan, this 
increase in width would require the relocation of an additional 67 homes and also alter an 
additional 60  acres of riparian habitat. 

Alternative 5a (Dams and Channels) 

1-6.18 DESCRIPTION O F  ALTERNATIVE 5a. Alternative 5a would combine structural 
and nonstructural measures to provide flood protection t o  the urbanized areas of Phoenix 
along Cave Creek and south of the Arizona Canal while maintaining the natural floodway 
along Skunk Creek and the New and Agua Fria Rivers (pl. 18). The alternative is similar to  
the recommended plan (5b). Included in the plan would be Cave Buttes Dam, Adobe Dam, 
New River Dam, the Arizona Canal Diversion Channel, and flowage easements and 
floodways on Skunk Creek, New River and Agua Fria River. The major difference between 



the alternative and the recommended plan is the addition of the Cave Creek Diversion 
Channel to divert the discharge from Cave Buttes Dam directly to Skunk Creek. The 
addition of this diversion channel would require an additional 700 acres of flowage 
easement on Skunk Creek from the end of the diversion channel to the Arizona Canal 
Diversion Channel. The Arizona Canal Diversion Channel would be retained to control 
damaging floodflows from the Phoenix Mountains. 

1-6.19 ENVIRONMENTAL EFFECTS OF ALTERNATIVE 5a. The alternative would 
provide flood protection to existing and future development within the standard project 
flood overflow area (see pl. 6). The effects of the alternative on geology and soils, natural 
resources, surface hydrology, water quality, air quality, vegetation and wildlife, wildlife 
mitigation, archeological and historical resources, economics and the magnitude of the 
construction-related temporary impacts would be the same as those described for the 
recommended plan. The alternative would also have the following impacts. 

a. Topography and Drainage. Alternative 5a would cause significant changes in the 
existing topography of the study area. Permanent alterations would occur as a result of the 
construction of three dams, two diversion channels, and associated recreational facilities. 
The alternative would include 340 acres of embankments, dikes, and levees; 2 1.7 miles of 
concrete channel, 12.0 miles of earth bottom channel; and an undetermined amount of 
permanent maintenance and access roads. The acreage purchased as flowage easements 
would total 9,300 acres. 

b. Subsurface Hydrology. Alternative 5a would have an insignificant impact on the 
existing ground water regimen. As a result of the construction of the dams, floodflows 
would be temporarily detained for later release at a controlled rate. This would increase 
ground water recharge potential by increasing the time that flows remain within the 
channels. However, the potential increase in recharge would not be sufficient to  have a 
significant effect on regional ground water table. Based on average annual runoff data for 
the drainages involved, the maximum percolation that could be expected from the storage 
and regulation of floodwaters would be an insignificant part of the total recharge available 
to  the regional ground water basin from all sources. The actual quantity of water percolating 
to ground water aquifers would be affected by the infiltration rates, the duration of 
inundation, and the availability of storm runoff dictated by storm frequency and 
magnitude. 

c. Esthetics. Alternative 5a would have a significant impact on the esthetic quality of  
the project area. The esthetic impact of the three dams would be the same as discussed in 
the recommended plan. Alternative 5a would provide for construction of 2 1.7 miles of 
concrete-lined trapezoidal and rectangular diversion channels. Because the topography is 
relatively flat, the channels would not be visible unless the viewer is crossing the channels or  
observing them from heights. As in the recommended plan, landscaping in the channels 
rights-of-way would screen the channels in most areas. The 4.4 miles of earth bottom 
channel along the Arizona Canal Diversion Channel included in the alternative plan would 
be designed as a greenbelt area and would be extensively landscaped for recreation. 



d. Land Use. Construction of Alternative 5a would commit 4,640 acres of land to 
flood control. The 340 acres required for the dam embankments, dikes and levees would be 
lost to all other uses. The 29 acres required for the concrete-lined channel would become 
open space, unavailable for any other uses. The 375.5 acres of earth bottom channel and 
4,630 acres of land behind the three recommended dams would remain as open space and 
would be available for development of recreational facilities. The acres purchased as  flowage 
easement and the acres designated as floodway would be subject to  the provisions of the 
Federal Flood Disaster Act of 1973 and the Arizona State Preventive Flood Control Law 
and would thereby be protected from unrestricted urban development. The alternative 
would protect 865 acres of Skunk Creek floodway from flood damage, releasing it for 
development to urban uses. This land would continue to  be used for agricultural purposes. 
The alternative would also release floodway acreage for other uses; however, because of the 
remote location of the acreage, no impact on the land use would be expected to occur. 

e. Population. Alternative 5a would have the same impact on population growth and 
distribution as the recommended plan. The alternative would, however, displace about 290 
family dwellings, 38 businesses, and 33 apartment buildings consisting of 263 family 
dwellings, 38 businesses, and 33 apartment buildings along the Arizona Canal Diversion 
Channel, 6 family dwellings along Skunk Creek, 8 family dwellings along the New and Agua 
Fria Rivers, and 1 family dwelling along the Cave Creek Diversion Channel. Adobe Dam 
would displace 9 family dwellings and a feed lot; 3 families would be displaced by Cave 
Buttes Dam. The New River Dam would not displace any family dwellings or businesses. 

f. Transportation. Alternative 5a would affect the transportation network of the 
study area. The impact of the construction of the three dams would be the same as 
described in the recommended plan. The alternative would require the construction by local 

, interests of 49'all-weather bridges over existing dip crossings and over the two diversion 
channels. The completion of the bridges would have a significant beneficial effect on 
transportation, allowing continued use of these thoroughfares during periods of flooding. 

g. Social. Alternative 5a would add two unnatural diversion channels to the project 
area. The effect of the Arizona Canal diversion channel would be the same as discussed in 
the recommended plan. The Cave Creek Diversion Channel would have a minor disruptive 
effect on the neighboring communities because of its remote location and the relatively low 
density urban development now present in the study area. 

h. Recreation. Alternative 5a would have a significant impact on the available 
recreational facilities in the project area. The recreational facilities provided with the dams 
would be the same as discussed in the recommended plan. 



1-6.20 REASON FOR REJECTION. Although the alternative would provide an 
equivalent degree of flood protection to that which would be provided by the recommended 
plan, this protection would require an additional expenditure of $5.1 million. This increase 
in cost is due to the construction of the Cave Creek Diversion Channel. The economic 
benefit-cost ratio of Alternative 5a and the recommended plan is 2.1 to 1. 

Other Alternatives 

1-6.21 The two plans which were studied but not considered as reasonable alternatives are 
presented in the following paragraphs. 

1-6.22 CAVE CREEK CHANNEL - ARIZONA CANAL TO SALT RIVER. This plan was 
considered as an alternative to the Arizona Canal Diversion Channel between Cave Creek 
and Skunk Creek. Floodwaters intercepted by the diversion channel east of Cave Creek and 
floodwaters from Cave Creek were combined for the design flow rate for the considered 
Cave Creek channel. From the Arizona Canal, it would extend south through downtown 
Phoenix and discharge into the Salt River. 

1-6.23 Two types of channelization were considered - an open rectangular channel and a 
covered channel. The open channel would be alined adjacent to 19th Avenue. 
Approximately 180 acres of costly right-of-way would be required. The cost of this channel 
would be in excess of $2 10 million. 

1-6.24 The covered channel was considered to reduce right-of-way costs by alining it under 
existing streets. The required section was too wide for a single street so it was analyzed as 
two conduits, one along 7th Avenue and one along 19th Avenue. Although the rights-of-way 
costs were reduced, the construction costs increased substantially, and the cost of this plan 
would be in excess of $330 million. 

1-6.25 Although the features of these plans would intercept runoff generated north of the 
canal and convey it to the Salt River, they were not sized to intercept and convey residual 
flows generated south of the Arizona Canal. A third plan was considered which would 
provide capacity for local runoff south of the canal (5Gyear storm) in addition to providing 
capacity for Cave Creek and runoff north of the canal (1 00-year storm). In this plan the 
Arizona Canal Diversion Channel was eliminated and floodwaters were conveyed across the 
canal at  four locations where canal siphons would be required. The total peak discharge 
increased from about 40,000 cfs at the Arizona Canal to about 63,000 cfs at the Salt River. 
The plan analyzed consisted of four covered sections which extended south along 
19th Avenue, 7th Avenue, 16th Street, and 40th Street from the Arizona Canal to the Salt 
River. 

1-6.26 In addition to the high cost (in excess of $650 million) several major problems were 
encountered. They are: (a) the requirement for some channelization north of and parallel t o  
the Arizona Canal; (b) the need for the construction of a total of eight siphons where the 
four conduits crossed the Arizona and Grand Canals; (c) the extensive street sheet drainage 
system that would be required to convey flows to the conduits; (d) the depths at which the 
conduits must be constructed to maintain existing street grades; (e) the 10 miles of 



channelization that would be required along the Salt River to allow the conduits to drain; 
(f) utility relocations through downtown Phoenix, which would be extensive and very 
difficult to  design because of the widths (20 to 30 feet) and depths (1 5 to 16 feet) of the 
conduits and the widths of the streets; and (g) the extensive social disruption that 
construction would cause in downtown and residential areas of Phoenix. Because of the 
problems encountered and the higher costs of these alternatives as compared to the 
diversion channel in combination with the New River and Adobe Dams, they were not 
considered further. 

1-6.27 ARIZONA WATER COMMISSION PLAN. In April 1972, the Arizona Water 
Commission (AWC) proposed a plan that would combine proposed features of the Central 
Arizona Project (CAP) and the authorized flood control projects to (a) provide flood 
protection to  the proposed Granite Reef Aqueduct while maintaining or increasing 
downstream flood control benefits, and (b) provide a means of conserving floodflows by 
introducing them into the Granite Reef Aqueduct for conveyance to  the proposed Orme 
Reservoir. The primary features of the proposed CAP that are important in this proposal are 
the Granite Reef Aqueduct and the Paradise Valley detention dike, which extends from 
32nd Street east along the aqueduct to the McDowell Mountains, while those important in 
the Corps of Engineer's flood control project are the four dams (Dreamy Draw, Cave Buttes, 
Adobe and New River) and the Arizona Canal Diversion Channel. Channelization of Cave 
Creek, Skunk Creek, New River and the Agua Fria River was eliminated as was the diversion 
of floodwaters along the Union Hills Drive (Union Hills Diversion Channel). 

1-6.28 Because the aqueduct comes in very close proximity to the authorized Corps 
detention basins, the AWC suggested that its construction should present the opportunity 
for some revisions in the planned operations of Cave Buttes and Adobe detention basins. By 
careful control of the aqueduct, some of the flood releases from the detention basins could 
be allowed into the aqueduct. The proposed joint project would consist of the following 
major features: 

a. A flood channel, upstream of the aqueduct, to  divert flows from Cave Buttes Dam 
along the aqueduct, through the Paradise Valley detention dikes and into the Salt River 
about 5 miles downstream of the Granite Reef Dam. This 23-mile-long diversion would 
utilize the proposed detention dikes, with some modification, but would require 
construction of a 10-mile-long channel down to  the Salt River. It would, however, eliminate 
the need for the Caie Creek Channel and the Union Hills Diversion Channel. 

b. The detention basins authorized as a part of the flood control project. 

c. A low-velocity diversion channel about 1 mile north of Union Hills Drive, extending 
from Skunk Creek across the New River and discharging into the Agua Fria River. The 
channel would intercept residual flows downstream of Adobe and New River Dams and 
divert them to the Agua Fria River. Outlets with the capacity of 500 cfs would be provided 
at Skunk Creek and New River. 



d. The Arizona Canal Diversion Channel and western extension of the channel that 
would cross Skunk Creek and New River and discharge into the Agua Fria River. The 
western extension would convey the flows intercepted by the diversion channel east of 
Skunk Creek and the residual flows of Skunk Creek and New River into the Agua Fria 
River. Outlets with a capacity of 500 cfs would again be provided at Skunk Creek and New 
River. 

e. Additional outlets capable of discharging floodflows from Adobe and Cave Buttes 
detention basins into the Granite Reef Aqueduct. Cave Buttes and Adobe Dams (authorized 
sites) would each be modified to have two outlets - a small capacity low level outlet (500 
cfs) that would discharge into their respective streams and a larger capacity high level outlet 
(5,000 cfs at Cave Buttes Dam and 2,000 cfs at Adobe Dam) that would discharge into the 
Paradise Valley detention basin (Cave Buttes Dam) or the Granite Reef Aqueduct. If the 
Granite Reef Aqueduct did not have capacity available for the discharge from Adobe Dam, 
it would be diverted to  the New River Dam by a wasteway. 

1-6.29 The plan was analyzed and several modifications were made. The major one was a 
flowage easement requirement along the Agua Fria River downstream from the diversion 
channels. Initially, only a cost analysis was made. A cursory review of the benefits revealed 
that no significant increase in flood control benefits occurred with this plan over the 
authorized plan. Benefits attributable to  water conservation were not calculated because the 
available capacity of the Granite Reef Aqueduct following a storm of such magnitude as t o  
reach the high level outlets of the two dams was unknown. 

1-6.30 After considerable engineering and economic studies were completed and cost 
estimates were prepared, the results were presented to representatives of the Arizona Water 
Commission, the U.S. Bureau of Reclamation and the Flood Control District of Maricopa 
County at a meeting on 30 March 1973. It was recommended at the meeting that the 
proposed plan be dropped and all participants agreed. Upon written confirmation from the 
Flood Control District and the U.S. Bureau of Reclamation, Mr. Wesley E. Steiner, 
Executive Director of the Arizona Water Commission requested by letter dated July 9, 1973 
that this plan should not receive further consideration for the following reasons: 

a. The estimated first cost of the proposed alternative is over $50 million greater than 
the authorized plan (July 1972 price levels). 

b. The Paradise Valley detention basins would have to be modified to include gated 
outlets between each detention basin. The operation of the gates during a large flood would 
be difficult and undesirable. 

c. The construction of Cave Buttes Dam and the Paradise Valley dikes would be delayed 
while new designs are prepared. 

d. The "local cost" of the proposed plan is nearly $35 million greater than the 
authorized plan (July 1972 price levels). 

1-6.31 Because this alternative plan was not considered to be a viable solution, no  
environmental analysis was made. 



1-7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S 
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT 

OF LONG-TERM PRODUCTIVITY. 

1-7.01 The recommended flood control plan will reduce flood damage to  existing urban 
developments. This protection will be afforded not only to existing populations but also to 
future populations. The recommended project will also provide recreation facilities that will 
be available to both existing and future populations. The recommended project will provide 
for the study and recovery of archeological resources. 

1-7.02 The project will permanently alter 1,100 acres of wildlife habitat. In addition to 
flood protection afforded to existing urban areas, 865 acres of presently undeveloped flood 
plain will be protected and will have potential for future development. 



1-8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF 
RESOURCES WHICH WOULD BE INVOLVED IN THE PROPOSED 

ACTION SHOULD IT BE IMPLEMENTED. 

1-8.01 The recommended plan would commit the land at Cave Buttes, Adobe, and New 
River reservoir areas (4,630 acres), the land along the Arizona Canal Diversion Channel (490 
acres), and the land along the Skunk Creek, New and Agua Fria River flowage easements 
(8,510 acres) to flood control and associated purposes. 

1-8.02 The project will result in the alteration or destruction of archeological resources 
within three archeological districts (Cave Creek, Skunk Creek, and New River Dams) which 
have been nominated to the National Register of Historic Places. 

1-8.03 Construction of the dams and appurtenances will require approximately 7.3 million 
cubic yards of earth (silt, sand, gravel, and cobbles). 



1-9. COORDINATION 

1-9.01 PUBLIC PARTICIPATION. The first formal public involvement in the proposed 
New River and Phoenix City Streams project occurred on 30 October 1963 in Phoenix, 
Arizona, when Phase B of the plan that was subsequently authorized was presented at a 
public hearing. The Maricopa County Board of Supervisors later approved this phase of the 
plan. With passage of the Flood Control Act of 1965, Congress authorized detailed planning 
and construction of the project. 

1-9.02 Concurrent with design studies and reexamination of project formulation, two 
formal meetings were held, one in April 1972 and one in April 1974. These meetings were 
held to  provide information on the reevaluation and progress of the authorized plan, and to  
solicit ideas and alternative plans that should be considered in analyzing solutions to  the 
flood control and associated problems. Both meetings were held in Phoenix. At the first 
post-authorization formal meeting in 1972 five basic alternatives were presented for public 
discussion: 

a. no further action; 

b. a combination of dams and channels, corresponding to the authorized plan; 

c. dams only; 

d. channels only; and 

e. a combination of structural (dams and channels) and nonstructural (flood plain 
management) techniques. 

The project was generally supported by the public, although there were controversial 
elements, including adverse impacts upon natural riparian habitat resulting from 
channelization of Skunk Creek, New River and Agua Fria River, and possible detrimental 
effects on wildlife habitat along the Gila River downstream from the proposed project area. 

1-9.03 In the 2 years following the 1972 meeting, the Corps reevaluated the authorized 
plan and developed detailed design analyses. The Corps, in consultation with the local 
community, developed alternative proposals addressed to  environmental issues. Numerous 
meetings and workshops were held, articles appeared in local newspapers, and local 
television programs featured the project. Concerned citizens, anxious for flood control in 
the area, contributed ideas and comments to  aid in the formulation of alternative plans. 
Those agencies and interests with whom meetings were held, and their primary concerns, are 
discussed in the following paragraphs. 

1-9.04 Replanting of natural vegetation in the areas to be affected by the project was 
urged by the U.S. Fish and Wildlife Service, the Arizona Commission of Agriculture and 
Horticulture, and the Arizona Conservation Council. 



1-9.05 The archeological resources at the proposed damsites came under close scrutiny of 
the State Historic Preservation Officer, the Arizona Archeological Center of the National 
Park Service, and the Advisory Council on Historic Preservation. Coordination is continuing 
as mitigation discussions are being carried out. 

1-9.06 Considerable discussion focused on the recreational aspects of the project. In 
September 1973 a Task Force committee, composed of representatives of Federal, State, 
and local agencies, was established to  determine the best recreational plan. The members of 
the Recreation Task Force advocated development of water-based recreation at Adobe and 
Cave Buttes damsites. Initially, several agencies favored preservation of the New River site 
for wildlife habitat, but in June 1974 the Task Force decided to  also recommend a 
recreation pool behind New River Dam, based on assurance from the Arizona Water 
Commission that water would be available for the three pools. However, in March 1975, the 
Maricopa County Board of Supervisors advised the Corps of Engineers that no local agency 
could provide the assurances necessary for the development of recreation lakes at the dams 
and requested that water-based recreation be deleted from the recommended plan. Based on  
this request, the Corps of Engineers revised the recommended plan to exclude water-based 
recreation and began coordination efforts with local planning agencies and the recreation 
task force to develop the dry land recreation concept presented in the recommended plan. 

1-9.07 Concern in the areas studied for channelization was expressed by several groups. 
The Arizona Cotton Growers Association advocated channelization of the Gila, Salt, Agua 
Fria, and New Rivers and Skunk Creek and diversion of water from Cave Creek, Dreamy 
Draw, and north Phoenix. Most government agencies and citizen groups favored natural river 
channels. The U.S. Fish and Wildlife Service, the Arizona Conservation Council, the Sierra 
Club, and several environmental organizations, including the Arizona Mountaineering Club, 
the Riparian Areas Protection Commission, the National Wildlife Coalition, the Arizona 
Wildlife Federation, the Maricopa Audubon Society, and the Arizona Friends of the Earth 
recommended that nonstructural flood control measures (e.g., flowage easements and flood 
plain management) be used in the natural channels. The Sierra Club and the Audubon 
Society were anxious to keep the lower New and Agua Fria Rivers natural for the annual 
Christmas bird count. 

1-9.08 Concern over construction of the Arizona Canal diversion channel was also 
expressed by the City of Glendale, town of Paradise Valley and the Arizona Biltmore 
Estates. The objections raised by these entities were that the Arizona Canal diversion 
channel would have an adverse social as well as economic effect on their interest in the area 
of the channel. Discussions are currently taking place t o  develop alternatives that would 
minimize the adverse effect. ?'he City of Glendale's objections have been reconciled; the 
Corps of Engineers has modified the recommended plan to  include a soft bottom channel 
where it passes through Glendale. This design will allow multipurpose use of the channel 
rights-of-way. 

1-9.09 At the second formal meeting in 1974, the Corps officially stated that alternative 
5B appeared to be the most acceptable alternative. This alternative was generally supported 
by the public at the meeting as the best choice. However, it was strongly criticized on a few 



points, including the diversion of water to  the west and the change from channelization t o  
flowage easements along Skunk Creek, New River and Agua Fria River. The recommended 
plan has been endorsed as the plan most compatible with the needs of the comnlunity by 
the City of Phoenix Engineering Department, the Maricopa County Board of Supervisors, 
the Arizona Conservation Council, and the Phoenix City Council. 

1-9.1 0 The August 1975 draft environmental statement was distributed for formal 
coordination, and on 12 September 1975 it was filed with the Council on Environmental 
Quality. A formal public meeting was held in Phoenix on 21 October 1975 to  solicit 
questions and comments on the draft environmental statement. The rationale for selecting 
the recommended plan was reviewed. The remainder of the meeting was devoted t o  
answering questions and comments about the recommended plan. 

1-9.1 1 GOVERNMENT AGENCIES. The August 1975 draft environmental statement 
was sent to  the following government agencies requesting their review and comment. The 
comments of the agencies are summarized in the following subparagraphs. The letters of 
comment are reproduced in full in Appendix A. 

a. Department of Agriculture, SCS 

Comment: If there is a chance that flows would increase along Skunk Creek and the 
New and Agua Fria Rivers as a result of the Arizona Canal Diversion Channel, this should be 
specifically determined and affected areas should be defined. 

Response: Paragraphs 1-4.14 to  1-4.15 and VI-4.03 t o  VI-4.04 have been added t o  
define the extent of the changes in flow and the areas that will be affected. 

Comment: Are there downstream channels that will be blocked by the dams or 
diversions that will not receive releases from the structures? What will happen t o  riparian 
vegetation along these washes? 

Response: The effect of changes in the rate of flow along the downstream channels are 
discussed in paragraphs 1-4.1 3 t o  1-4.22 and 1-4.28 t o  14.33. 

Comment. Erosion should be added to  section on construction-related temporary 
impacts. 

Response: Paragraph 1-4.62 has been modified to  include erosion effects. 

Comment: In the EIS, the statement is made that the project will have no significant 
effect on water quality. We believe that there should be a beneficial effect on water quality 
by removal of a portion of the sediment. 

Response: The release of clear water from the proposed dams will result in a n  increase 
in scouring downstream. Within a few miles of the dams the original sediment load of the 
floodflows will be restored. No significant benefit t o  water quality will occur. 



b. Department of Commerce 

Comment: The availability of the National Weather Service Flood Warning Service 
should be considered in the draft environmental impact statement. 

Response: Paragraph 1-2.21 has been modified to include a reference to  the flood 
warning system. 

Comment: If Geodetic Control Survey Monuments are located within the project area, 
the National Ocean Survey requires 90 days advance notification to plan for relocation. The 
cost of such relocations should be included as a project cost. 

Response: The National Ocean Survey will be notified if Geodetic Control Survey 
Monuments are disturbed by project construction. Relocations will be made as a part of the 
project construction. 

c. Department of Health, Education, and Welfare 

COMMENT: Adobe Dam will effectively and permanently divide one community, with 
a resultant four mile round trip required t o  gain access to schools, shopping facilities and 
places of employment due to the closure to  two main access routes, 35th Avenue and Deer 
Valley Drive. The long term effects upon the transportation system should be examined 
closely relative to access to  health, medical and educational services and facilities. It appears 
that the closure of 35th Avenue and Deer Valley Drive plus the possible impassibility of 
many "dip crossings" during water release periods may preclude ready access to  needed 
services. The statement does not address this problem nor offer alternatives. 

Response: Construction of Adobe Dam will not result in increased travel distance to  
schools, shopping facilities, or jobs for residents remaining upstream of the dam. In response 
to the requests of local interests, 35th Avenue will be ramped over the dam embankment 
and will remain open. Closure of Deer Valley Drive will not affect the remaining residents. 

Comment: Release of flood waters from Cave Buttes Dam will render 20 existing "dip" 
crossings unusable for periods up to  73 days (100-year flood) or 23 days (10-year flood) 
unless local interests construct bridges. If bridges and overcrossings are not constructed 
concurrently with the dam construction, what provisions will be made to assure passage by 
elementary school children, senior citizens, and others who may not have access to vehicular 
transportation? 

Response: Paragraphs 1-4.43, 1-4.49 and 1-4.50 have been expanded to  address these 
concerns. With the bridges now existing, vehicular access t o  medical and educational 
facilities will not be affected. Telephone conversations with the school districts within the 
project area revealed that school boundaries are arranged so that few if any elementary 
school children have to  cross a river t o  reach school. There are no assurances that local 
interests will be able to financesthe necessary bridges over existing dip crossings and there 
are no provisions being made for those people that do not have access to  vehicular 
transportation. However, the City of Phoenix has stated that, along Cave Creek, the 
necessary bridges are planned or under construction; these bridges would significantly 



reduce the impact of the project since Cave Buttes Dam has the longest release schedule - 12 
days for a 10 year flood, and 37 days for a 100-year flood, as revised. Releases for Adobe 
and New River Dams are 2 days and 3 days, respectively, for a 10 year flood. 

d. Department of Interior 

Comment: Discussion about overall effects of the project on sand and gravel resources 
should be expanded to show in more detail the magnitude of the impact and to  discuss 
measures for mitigation. 

Response: Paragraphs 1-4.08 through 1-4.12 have been expanded to  discuss more fully 
the impacts of the project on existing mining operations and the sources and quantities of 

' 
material that will remain available to the Phoenix area if the project is constructed. 

Comment: Some major construction requirements which would apparently entail major 
impacts in urban areas have been mentioned in a peripheral manner in widely scattered parts 
of the draft environmental statement. It would be helpful to  provide a reference t o  the map 
on which these proposed facilities have been delineated, and t o  evaluate any resulting 
impacts. 

Response: Paragraphs I-1.09d, e, f ,  have been expanded to  identify all structural 
features of the project, the bridges that will be constructed as part of the project, and the 
channelization required along Skunk Creek and the New and Agua Fria Rivers. These 
features and the impacts resulting from them are described in detail in the appropriate 
sections; of this report. Proposed channelization within the flowage easements is shown in 
detail on plates 13 through 19 of the General Design Memorandum, Appendix 5, and is 
described in detail in Paragraph V-1.04 of this report. 

Comment: A reference has been made t o  disposal of spoil from the diversion channel at 
specific sites that have been delineated on maps (Design Memorandum, P. SA-24). However, 
no discussion of sites for spoil disposal, or of volumes t o  be disposed of, has been found in 
the draft environmental statement. 

Response: Approximately 11.5 million cubic yards of waste material will have to  be 
• disposed of during the construction of the Arizona Canal Diversion Channel. I t  is the 

responsibility of the flood control district t o  find and acquire adequate disposal areas. The e flood control district has supplied the Corps with a map showing the potential spoil disposal 
sites that should be available at the time of construction. Adequate disposal areas were 
found within 5 miles of the proposed channel. A general map indicating potential disposal 
sites can be found on page 124 of the General Design Memorandum. 

Comment: The project would evidently have a significant impact in terms of 
displacement of existing structures and improvements, as evidenced by the fact that there 
would be 237 homes and 25 businesses displaced. However, displacements have been 
mentioned only briefly (far example, page 2, paragraph 3; page VI-30, paragraph I) ,  and no 
information has been found on the magnitude of these impacts. 



Response: Paragraphs 1-4.48 and VI-4.14 to VI-4.20 have been expanded to  more fully 
address the impacts of relocations required by the project. 

Comment: The environmental statement should more fully address the effects on 
ground water of both the concrete-lined and earth sections of the diversion channel and 
should treat more fully evapotranspiration effects resulting both from the impoundments 
and from the prolonged periods of controlled floodflow. 

Response: Paragraph 1-4.18 through 14.22 have been expanded relating to  the impacts 
of the proposed project on ground water. 

Comment: A number of statements are made regarding archeological sites which do not 
qualify for inclusion in the National Register. It is not clear if this was determined by the 
archeological contractor, the State Historic Preservation Officer, or the Keeper of the 
National Register. Only the Secretary of the Interior or his designee can make such a 
determination. In order to  fully evaluate the adequacy of the statement in terms of 
mitigation measures for the protection of National Register properties, the Advisory 
Council's recommendations and the final mitigation procedures should be included in the 
statement. 

Response: All the archeological sites affected by the project are included in the 3 
archeological districts that have been nominated t o  the National Register. Statements 
regarding the eligibility of sites not affected by the recommended project were based on the 
opinion of the contractor and have been deleted from the report. Paragraphs 114.13, 
111-4.12, and IV-4.12 discuss the proposed mitigation measures for each damsite. A final 
mitigation proposal is being formulated for approval by the Advisory Council. 

Comment: Some discrepancies in acres of habitat to be lost appear between the 
Environmental Statement and the Design Memorandum. 

Response: Habitat figures have been revised and discrepancies between the 
environmental statement and the design memorandum have been eliminated. 

Comment: The draft environmental statement briefly discusses the beneficial impact of 
the recreation developments associated with the project, but there is no indication in the 
statement as to  whether the project will have any adverse impact on any existing recreation 
resources. We recommend that such information be included. 

Response: Paragraphs 1-4.55 and 1-4.56 have been expanded to contain this 
information. 

e. Environmental Protection Agency. 

Comment: Section VI-4.03 points to  the fact that surface flows may be increased in the 
areas downstream of the Arizona Canal Diversion Channel and that these increased flows 
will have an impact. EPA would like more information concerning the probable impacts of 
this increased flow. Specifically, more information is needed on: (1) the anticipated 



sediment loads and deposition and scouring rates and patterns in the affected areas, 
particularly the Gila River, (2) any anticipated changes in the magnitude, frequency and 
duration of flooding in the affected areas (i.e. downstream areas), and (3) any anticipated 
changes in the riparian habitat in the downstream areas as a result of (1) and (2) above. 

Response: Paragraphs 1-4.07 and 1-4.14 through 1-4.33 have been expanded t o  more 
fully address these impacts. 

Comment: Several features of the project provide for the development of new 
recreational facilities. Many of these facilities (i.e., lagoons, green belts) will require water to 
maintain them. Section 1-2.31 states that the Arizona Water Commission and State Land 
Department are currently studing the legality of using ground water for esthetic or 
promotional displays. Section VI-4.06 states that an additional well may have to be drilled 
to  provide water for recreational facilities. EPA would like to  see a more thorough 
discussion of the water demand for project-related recreational areas within the context of 
the overall water supply situation in the area, particularly in relation to existing ground 
water overdraft problems. 

Response: Since the 1920's ground water extraction has exceeded recharge within the 
project area. Along Cave Creek Park and the Glendale Parkway, recreational facilities will be 
maintained for the most part with water from the Central Arizona Project. The additional 
well that may be required will not affect the ground water supply in the area. Landscaping 
for the recreational facilities will make use of native and desert adapting vegetation in order 
to  reduce water demand to a minimum compatible with providing multipurpose uses. 

Comment: The DEIS discusses the project impact on the quantity of ground water in 
the area. However, very little discussion is offered on the project impact on ground water 
quality. EPA would like to see a more detailed assessment of the project impact on ground 
water quality. 

Response: Paragraphs 1-4.23 through 1-4.25 and corresponding paragraphs in Sections I1 
through VI have been expanded to more fully address impacts on ground water quality. 

Comment: The Granite Reef Aqueduct of the Central Arizona Project tranerres the 
project area. Although the DEIS states that the two projects are independent and 
compatible, EPA would like to  see a more detailed discussion of the relationship between 
the two projects. Specifically, EPA would like a more complete discussion on the 
inter-relationship of the flood protection offered by the Granite Reef Aqueduct and the 
proposed project. 

Response: This concern is addressed in Paragraph I-2.28a of the statement. 

Comment: Three hundred and ten acres of land will become available for urbanization 
as a result of the flood protection offered by the project. This is listed as both an adverse 
and beneficial impact in the project summary (page 2 of the DEIS). It is further discussed in 
Sections 1-4.27, VI-2.17 and VI-4.12. EPA would like to see a more explicit discussion of 
the anticipated impacts of urbanization which may occur as a result of the flood protection 

- offered by the project. 



Response: Since the release of the draft, the 310 acres of land in question have begun 
to  be developed without benefit of flood protection. References t o  the development of the 
area as a result of the flood protection offered by the project have been removed. 

Comment: Since the Arizona Canal Diversion Channel will pass through residential 
areas it is suggested that a discussion of safety measures be provided. 

Response: Paragraph VI-4.24 has been added to  address safety measures. 

Comment: The impact on vegetation and topography behind the dams will be spatially 
varied depending on the duration and frequency of inundation. EPA would like to  see a 
more detailed discussion of the spatial distribution of impacts behind the damsites, i.e., 
what are the expected inundation levels and associated impacts for different frequency 
events? 

Response: Paragraphs 1-4.28 through 1-4.33, and parallel paragraphs in Sections I1 
through VI have been expanded to cover these effects. A tabulation showing frequency of 
inundation is shown on page . 

Comment: A more thorough discussion of the maintenance requirements for the 
Arizona Canal Diversion Channel should be presented. EPA would be most interested in a 
discussion of the removal requirements for deposited material in the channel. If periodic 
removal of deposited material is required, the DEIS should discuss the methods and 
amounts of material which will be removed and the location of disposal sites. 

Response: Material deposited in the channel will be removed when necessary to  
maintain hydraulic efficiency of the channel. Little deposition is anticipated along the 
concrete-lined portion of the channel. Along the Glendale Parkway, removal of debris and 
maintenance and repair of recreational facilities will be required. The flood control district 
of Maricopa County will be responsible for maintenance of the channel. The frequency of 
debris removal will depend on the frequency and magnitude of storms and cannot be 
determined at this time. It is also difficult to pinpoint disposal sites ahead of time due t o  
rapidly increasing urbanization. 

Comment: A discussion of the maintenance requirements for the damsites should be 
presented. ~dditionally,  if removal of deposited material behind the damsites will be 
allowed (i.e., sand and gravel operations) then a discussion of the impacts and reclamation 
requirements should be given. 

Response: Paragraph 1-4.09 discusses this. It will be the responsibility of the flood 
control district to maintain the sediment capacity of the reservoirs. Clearing operations will 
be infrequent. 

Comment: Since the project relies heavily on local management of floodways and 
flowage easements, EPA would like to  see a more thorough discussion of how these areas 
will be managed and maintained after the project is completed, particularly in relation t o  
existing structures, and commercial operations (i.e., sand and gravel). 



Response: Floodways will be maintained by the county in accordance with State and 
local laws and regulations prescribed by the Secretary of the Army. Maintenance operations 
typically consist of clearing excessive plant growth or sediments that would obstruct flows. 
Existing sand and gravel operations will continue, provided that the carrying capacity of the 
floodway is maintained. Removal of existing structures is discussed in paragraph V-4.13. 

f. State of Arizona Game and Fish Department 

Comment: Neither the Design Memorandum nor the DES discuss hunting, which occurs 
throughout the project in significant numbers. 

Response: The effects of the proposed project on hunting have been identified in 
Paragraph 1-4.55. 

Comment: The Department feels that the DES should include the recommendations of 
the recreation task force to ". . . provide the New River site as a wildlife area . . ." 

Response: Paragraph 1-1.10 has been modified to  include the recommendation. 

Comment: On Page IV-11, hunting is indicated as a trespass use in the New River area. 
This is true only on posted land. Some public and private land is available for hunting. 

Response: Paragraph IV-2.17 has been modified to  reflect that hunting is a legitimate 
us in non-posted areas. 

Comment: The Department generally agrees with the habitat loss figures presented in 
the design memorandum and the EIS. However, there are some discrepancies on the number 
of acres lost. 

Response: The number of total acres of habitat lost have been altered somewhat by a 
substantial reduction in borrow area required. The new figures appear in the appropriate 
paragraphs in Sections I through VI. These revised estimates have been incorporated into the 
General Design Memorandum. About 410 acres of riparian habitat will be lost due to 
construction of the project. The reports reflect this habitat loss estimate. The 31 5 acres of 
riparian habitat discussed in paragraph 1-4.20 of the draft EIS was an estimate supplied by 
the U.S. Fish and Wildlife Service in a letter dated 30 September 1974, and applied to the 
area behind the dams only. The Corps estimated the riparian habitat loss for the total 
project at 410 acres. For the purposes of mitigation, it was generally agreed that the 
acquisition of 350 to 400 acres of good quality riparian habitat would be reasonable 
mitigation. 

g. Arizona Water Commission 

Comment- Paragraph 1-2.103, which discusses the flood plain regulations for the 
unincorporated areas of Maricopa County, should be revised to  reflect recent changes. 

Response: Paragraph 1-2.1 0 3  (now 1-2.102) has been revised to  include the new flood 
plain regulations adopted on 14 July 1975. 



Comment: The City of Peoria has adopted flood plain regulations commensurate with 
state law. It would be appropriate t o  mention this since New River passes through this city. 

Response: Paragraph 1-2.104 has been modified to  include acknowledgement of the 
City of Peoria flood plain regulations. 

Comment: Paragraph 1-3.01 states that the flood disaster protection act requires that 
flood prone areas be identified and that flood plain ordinances be adopted. It should be 
mentioned that identification is only required to allow the sale of flood insurance. 

Response: Paragraph 1-3.0 1 has been revised as recommended. 

Comment: The statement that the state law prohibits construction in flood prone areas 
prior to  adopting flood plain regulations is incorrect. A provision of the law allows special 
permits authorizing construction or development prior to  the adoption of flood plain 
regulations. 

Response: Paragraph 1-3.01 has been revised as recommended. • 
Comment: In paragraph 1-4.12, the statement that 10,600 acre-feet is less than 

one-percent of the total ground water recharge available could be misinterpreted. It is 
suggested that the reference to  percentage of total recharge be deleted or modified to  a 
percentage of total runoff in the basin. 

Response: Paragraph 1-4.12 (now 1-4.18) has been modified. 

Comment: Paragraph 1-4.1 2 refers to  "operation of the dams." This implies that control 
gates will be installed, while the GDM indicates that all the dams are ungated. This point 
should be mentioned or the terminology modified. 

Response: The reference to "operation of the dams" has been deleted from paragraph 
1-4.1 2 (now 1-4.18). 

Comment: Paragraph 1-4.20 describes the proposal to purchase 400 acres at the 
confluence of the Agua Fria and Gila Rivers as a wildlife mitigation measure. Will there be a 
flood potential created by setting aside an area within the Agua Fria or Gila Rivers? 

Response: Other mitigation sites have been considered along the Gila River, and 
another site is now favored. Acquisition of a mitigation site along either river would have no 
effect on flooding. Future flood control would not be precluded. Management of the area 
by the Arizona Game and Fish Department would not increase vegetation in the river 
bottom to the point of increasing the flood hazard. 

Comment: Paragraph 1-4.21 indicates an agreement regarding the acquisition of 400 
acres for wildlife habitat mitigation. We have been advised that at least one other option is 
being considered. 

Response: Paragraph 1-4.21 (now 1-4.34) and paragraph 1-4.35 have been modified t o  
discuss the ongoing negotiations concerning wildlife mitigation, 



Comment: Paragraph 1-5.04 should be modified to  mention that the mining of sand and 
gravel within a resewoir is common practice. 

Response: Paragraph 1-5.04 and related paragraphs have been modified t o  state that 
sediments accumulated behind the dam would be available for mining. 

Comment: There are discrepancies within the report on the number of homes to be 
relocated. 

Response: More accurate data on required relocation is now available. All sections of 
the report and the GDM have been corrected to  reflect updated information. 

Comment: It should be pointed out that many of the homes and businesses to be 
relocated would be damaged to such a degree that they could not be rebuilt under the 
Phoenix Flood Plan Regulation Ordinance. 

,- 

Response: Section 1-4.49 and VI-4.18 point out that under existing conditions of 
localized ponding many of the homes and businesses requiring relocation are flood prone. I 

Comment: A tabulation depicting land use and ownership of parcels which must be 
purchased for the project would add t o  the description of the overall impact. 

Response: Land use and land ownership at the recommended damsite are shown on 
plates 21, 22, 24, 25,26, and 27. 

h. Maricopa County Planning Department I 
Comment: On several occasions in the report the statement is made that the 

recommended Adobe Dam site conflicts with the site illustrated on the proposed Future 
General Land Use Plan for Maricopa County. It appears that your staff has an early draft of 
the Future General Land Use for Maricopa County, Arizona report. The Plan illustrates the 
Adobe Dam at the recommended site. 

Response: All references to the Future General Land Use Plan for Maricopa County 
have been corrected. 

i. Flood Control District of Maricopa County 

Comment. In paragraph 1-2.23 the first complete sentence, "The Black Canyon 
Highway (1-1 7) intercepts Cave Creek runoff near the Arizona Canal." should be clarified to  
reflect that runoff from Cave Creek intercepted by the Black Canyon Highway would be 
only runoff diverted by the Arizona Canal. 

Response: Paragraph 1-2.23 (now 1-2.22) has been corrected. 

(.:omment: Since this report, the City of Phoenix has put in service a fourth water 
treatment plan (Val Vista) on the South Canal near Val Vista Drive and McDowell Road. 



Response: Reference to  this water treatment plant has been included in paragraph 
1-2.36. 

Comment: In paragraph VI-1.03a, bridge requirements should include 32nd Street, 
24th Street, 16th Street, 12th Street, Maryland Avenue, Glendale Avenue, Dunlap Avenue, 
Metro Parkway, 35th Avenue, Peoria Avenue, Cactus Road, and Thunderbird Road. 

Re5ponse: Paragraph VI-1.03 describes the authorized plan, which is not presently 
recommended. These bridges are not required under the authorized plan. 

Comment: In several places within the report it is stated that one relocation would be 
required as a result of the construction of Cave Buttes Dam. The Cave Buttes area contains 3 
residential dwelling units. 

Response: All references to relocations at Cave Buttes Dam have been corrected. 

j. City of Phoenix 

Comment: Paragraph 1-3.05: the recommended Arizona Canal Diversion Channel is not 
in conflict with actual land usage. Some of the land needed for the channel has already been 
excavated and is being used for temporary storm drainage detention basins. 

Response: Paragraph 1-3.05 has been revised to  reflect the fact that in some places the 
recommended plan conforms with the actual land use. The environmental statement is 
correct, however, in noting that the recommended Arizona Canal Diversion Channel 
conflicts with existing land use plans. 

Comment: Paragraph 1-4.30 should state that in the City of Phoenix along Cave Creek, 
many of the bridges already exist or are planned for construction ahead of the proposed 
dam. 

Response: Paragraph 1-4.30 (now 1-4.43) has been modified to reflect this. 

Comment: It is very important t o  recognize nearly all of the disrupted homes and 
businesses are now flood prone and acquisition for flood control purposes will enable the 
property owners t o  relocate in areas that are not flood prone. 

Response: Paragraphs 1-4.49 and VI-4.18 reflect this. 

Comment: The Arizona Canal is a physical barrier that existed long before neighboring 
communities were developed. The modification of this barrier should have a minimum social 
impact. In fact, the use of the associated trail by people on both sides of the canal may even 
serve to  unify the communities to  some extent. 

Response: Although the Arizona Canal already exists as a physical barrier our 
assessment indicates that construction of a wider channel requiring the removal of homes 
and disruption of the neighborhoods along the Arizona Canal will intensify the physical 
separation. 



Comment: Spillway Alternate No. 1 for Adobe Dam Site No. 4 is in conflict with the 
location of  a proposed 42 inch water supply line and access road for the Hedgepeth Hills 
Reservoir planned by the City of Phoenix. A memo describing this conflict and illustrative 
maps prepared by the City Water and Sewers Department are attached. 

Response: This conflict will be resolved during detailed design studies by relocation of 
one of the features in a manner acceptable to  both the Corps and the City of Phoenix. 

Comment: The proposed plan has been endorsed by the City Council of the City of 
Phoenix. 

Response: Paragraph 1-9.08 has been modified to  reflect this. 

Comment: The City of Phoenix has 80 acres under active mineral lease that would be 
affected by the recommended dam. 

Response: Paragraph 11-2.22 has been modified to  reflect this. 

Comment: Paragraphs IV-4.03,III-4.09, and IV-17 seem t o  contradict each other about 
the effect on downstream riparian vegetation. 

Response: The recommended plan will impact on vegetation in several, sometimes 
contradictory, ways. These effects are more fully explained in Section I, paragraphs 1-4.13 
through 1-4.22. 

Comment: Paragraph VI-1.02 should reflect that the channel begins at 40th Street in 
Phoenix, goes through Paradise Valley and back into Phoenix, etc. 

Response: Paragraph VI-1.02 has been modified. 

Comment: The terminus of the channel is at 75th Avenue. 

Response: Paragraph VI-2.07 has been corrected. 

Comment: Paragraph VI-8.02: Will the disposal of excavated material for this feature 
pose a large problem? 

Response: The Flood Control District of Maricopa County is responsible for 
determining suitable disposal areas. The district has forwarded to  the Corps maps outlining 
enough potential disposal sites to  satisfy project requirements. 

Comment: Paragraph V I - 1 . 0 4 ~  If the channel is entirely below ground level why must 
the inlets be gated? Does this apply to  future storm drains built by the City? 

Response: In local ponding areas, pipe inlets will be provided. Automatic drainage gates 
will be included only when necessary t o  prevent backflow. 



Comment: Paragraph VI-1.04~: If the flows from Cave Creek are too large to be taken 
into the Arizona Canal Diversion Channel by side channel spillway, it is hoped that the 
necessary concrete channel in Cave Creek Park can be much shorter than extending to  
Peoria Avenue. 

Response: An inlet structure is required at Cave Creek. To satisfy hydraulic criteria, the 
inlet must extend to  the Peoria Avenue Bridge. 

1-9-12 Favorable responses were received from the following government agencies: 

Arizona Department of Transportation 
Maricopa County Association of Governments 
Maricopa County Department of Health Services 
City of Glendale 

1-9.1 3 The August 1975 draft environmental statement was also sent to  the following 
government agencies requesting their review and comment, and no replies were received: 

Advisory Council on Historic Preservation 
Arizona State Parks Board 
City of Avondale 
City of Peoria 
Federal Energy Administration 
Federal Highway Administration 
Maricopa County Board of Supervisors 
Maricopa County Engineer 
Maricopa County Parks and Recreation Department 
U.S. Department of Agriculture, Forest Service 
U.S. Department of Commerce, Economic Development Administration 

1-9.14 NON-GOVERNMENT INTERESTS. The August 1975 draft environmental 
statement was sent to  the following non-government interests requesting their review and 
comment. The comments of the non-government interests are summarized in the following 
subparagraphs and copies of their letters are reproduced in full in Appendix A. 

a. Salt River Project 

Comment: In paragraph 1-2.27 the title "Salt River Project Agricultural Improvement 
Power District" should be "Salt River Project Agricultural Improvement and Power 
District." 

Response: . Paragraph 1-2.27 has been corrected. 

Comment: Paragraph VI-2.21 states that the "Arizona Canal has many pumping 
stations. . ." This is not an accurate statement.The Arizona Canal is a gravity flow canal. I t  
has no pumping stations. However, the Salt River Project does have 13 deep wells adjacent 
t o  the Arizona Canal which provide water for the canal and/or adjacent lands. 



Response: Paragraph VI-2.2 1 has been modified. 

Comment: Paragraph VI-4.04: Reduction of ponding against the Arizona Canal north 
bank by the diversion channel would reduce recharge in this area somewhat. 

Response: This reduction and the associated effects are discussed in paragraph VI-4.05. 

1-9.15 Opposition to  some of the project features was expressed by several 
non-government interests. These interests are: 

James Schoenwetter, Center for Environmental Studies, Arizona State 
University 

Saddleback Meadows Property Owners Association 
Jade Park North Homeowners Association 
Deer Valley Planning Committee 
Malapai Homeowners Association 

Their opposition is centered around two features of the proposed project, Adobe Dam and 
the Arizona Canal Diversion Channel. The specific conflicts over these features are discussed 
in detail in the coordination portion of Sections I11 and V1 of this report. 

1-9.16 Favorable responses were received from the following non-government agencies: 

Arizona Conservation Council 
Arizona State Museum 
Atchison, Topeka and Santa Fe Railway Company 

1-9.17 The August 1975 draft environmental statement was also sent to  the following 
non-government interests requesting their review and comment, and no replies were 
received : 

Advisory Council on  Arizona Environment 
Arizona Biltmore Estates, Inc. 
Arizona Cotton Growers Association 
Arizona Federation of Women's Clubs 
Arizona Friends of the Earth 
Arizona Historical Foundation, ASU 
Arizona State Horsemen's Association 
Arizona Wildlife Federation 
Central Arizona Water Conservation District 
Hohokam Resources Conservation and Development Office 
League of Women Voters 
Maricopa County Audubon Society 
National Water Resources Association 
National Wildlife Federation 
Salt River Pima Maricopa Community, Tribal Chairman 
Sierra Club 
Valley Forward Association 





SECTION I1 

CAVE BUTTES DAM 
Feature of the 

New River and Phoenix City Streams 
Flood Control Project 

11-1. DESCRIPTION O F  PROJECT FEATURE 

11-1 .OI INTRODUCTION AND PURPOSE. This section describes the Cave Buttes Dam 
feature of the New River and Phoenix City Streams Flood Control Project. This section 
includes: (a) a detailed description of the recommended Cave Buttes Dam project feature, 
(b) a description of the environmental setting in the immediate area of the recommended 
damsite and alternative damsite, (c) the relationship of Cave Buttes Dam to  land use plans 
for the area, (d) the probable impact of Cave Buttes Dam on the environment, (e) the 
probable adverse impacts which cannot be avoided should Cave Buttes Dam be constructed, 
(f) an analysis of the alternative sites and facilities studied, (g) the relationship between the 
short-term use of the environment at the recommended damsite and the maintenance and 
enhancement of long-term productivity, (h) the irreversible and irretrievable commitments 
of resources which would be involved should the feature be constructed, and (i) the 
coordination effort which has taken place. 

11-1.02 PROJECT FEATURE LOCATION. The site of the recommended Cave Buttes 
Dam feature is on Cave Creek 0.7 mile south of the existing Cave Creek Dam. This site, 
which is an alternative to the authorized site, is located 18 miles north of the Phoenix civic 
center and 8.5 miles southwest of the town of Cave Creek. The location of the 
recommended dam embankment, dikes, and reservoir is shown on plate 19. 

11-1.03 AUTHORIZED PROJECT FEATURE. The authorized Cave Buttes Dam, which 
is not presently recommended, was to be situated 2 miles south of the existing Cave Creek 
Dam (see pl. 19). The main elements of a flood control structure at this site would include 
an embankment, two dikes, a concrete-lined spillway, an outlet conduit, and access roads. 
These elements are described in the following subparagraphs. 

a. Embankment. The dam embankment would have a length of 2,120 feet and a 
crest elevation of 1,641 feet, approximately 120 feet above the elevation of the existing 
streambed. The embankment would be a compacted earthfill structure. 

b. Dikes. The east dike would be 9,300 feet in length, extending from a point 
approximately 2,500 feet northeast of the east dam abutment to  a point west of the existing 
Cave Creek Road. The west dike would be located approximately 2,000 feet northwest of 
the right abutment of the dam. The west dike would have a crest length of 3,560 feet and a 
maximum height of 102 feet above the lowest elevation along its centerline. 



c. Spillway. The spillway would be located 800 feet northwest of the dam 
embankment. Subsurface investigation revealed that a rectangular concrete-lined spillway 
would be required. 

d. Outlet Conduit. The outlet conduit works would be located near the west 
abutment of the dam and would cross under the proposed Granite Reef Aqueduct, a feature 
of the Central Arizona Project. The maximum release would be 530 cubic feet per second 
(cfs). 

e. Access Roads. Vehicular access- would be provided from Cave Creek Road. 
Vehicular access roads would connect all of the structural elements. 

11-1.04 RECOMMENDED PROJECT FEATURE. The recommended Cave Buttes 
damsite is approximately 1.2 miles upstream of the authorized damsite, or approximately 
0.7 mile south of the existing Cave Creek Dam. A dam at this location will control a 
drainage area of 191 square miles, or 4 square miles less than a dam at the authorized 
damsite. Main elements of a flood control structure at the recommended site include an 
embankment, three dikes, an outlet works, an unlined spillway, an unlined drainage channel, 
access roads, modification of Cave Creek Road, and recreational facilities. These elements 
are described in the following subparagraphs. 

a. Embankment. The dam embankment will have a length of 2,280 feet and a 
height of 110 feet above tlie existing streambed. The embankment will be a compacted 
earthfill structure. 

b. Dikes. Dike No. 1, the smallest dike, will be located approximately 300 feet east 
of the main embankment. This dike will have a length of 940 feet and a maximum height of 
40  feet. Dike No. 2 will be located approximately 6,000 feet northeast of the main 
embankment. It will have a length of 9,010 feet and a maximum height of 56 feet. The 
eastern 3,580 feet of dike No. 2 is designed to divert flood water into the detention basin 
from the drainage area northeast of Cave Creek Road. This portion of the dike will have a 
variable height, ranging from 6 to 10 feet above the existing ground. Dike No. 3 is designed 
t o  prevent overflow into the adjacent Skunk Creek drainage. The dike will be located 
approximately 2.5 miles northwest of the main embankment. It will have a length of 3,600 
feet and a maximum height of 1 1 feet. 

c. Outlet Works. The outlet works will consist of an approach channel, an ungated 
intake structure, a conduit 500 feet long, and a stilling basin. The outlet conduit will be 
3.75 feet in diameter and will be capable of releasing up to  494 cfs. 

d. Spillway. The spillway will be located approximately 1,600 feet west o f  tlie dam 
embankment. Because of the natural terrain, there are no feasible alternative spillway sites. 
The spillway will be excavated in rock, and will be unlined except at tlie spillway crest, 
where a concrete sill will be provided. The spillway will have a crest width of 500 feet and a 
length of 670 feet. 



e. Drainage Channel. The  drainage channel will be located north of dike No. 2 near 
its west abutment, and will be designed to drain ponding behind the dike. The drainage 
channel will be 2,800 feet in length, unlined, and trapezoidal in cross section. The base 
width of the channel will be 12 feet. 

f. Access Roads. Paved access t o  the dikes, dam embankment, and unlined spillway 
will be provided from the existing public Cave Creek Road at  the junction of dike No.  2. 
The tops of the embankment and dikes will be utilized as service roads. An access road 
3,688 feet long will connect dike No. 1 and dike No. 2 ;  its minimum elevation will be above 
the maximum water surface behind the dam. An access road 100 feet long will connect dike 
No. 1 and the dam embankment; the roadway will be excavated through the  hill between 
the dike and the dam. The main embankment will incorporate access ramps from the service 
road on the top  of  the dam down the embankment slopes to  the intake area of the outlet 
works. An access road 3,300 feet long around the south side of the hill between the 
embankment and the spillway will connect the west end of the dam embankment and the 
spillway. Dike No. 3 will be in an isolated area where there is no  public road within a 2-mile 
radius. A paved access road to  this dike will not be provided. The dike will be inspected 
during dry periods when the existing dirt road can be used. 

g. Modification of Cave Creek Road. Construction of dike No. 2 will necessitate 
raising the existing Cave Creek Road from its existing elevation of 1,660 feet to an elevation 
of 1,682.6 feet. The existing road is a paved two-lane road; expansion t o  a four-lane road is 
planned in the future. The modification will affect approximately 1,850 feet of the existing 
road and will require culverts under the road embankment t o  drain ponding between the 
road and dike No. 2. During modification work on  the road, a detour will be provided. 

h. Recreational Facilities. The  area surrounding the proposed Cave Buttes Dam is 
currently used for informal equestrian activities. The  recreation plan for the  area (pl. 20) 
will officially designate the northern portion of the detention basin as an open area for 
riding and training horses. Trails constructed in the basin will connect t o  existing and 
proposed riding trails t o  the north and south of the site. In response to  requests from field 
dog training organizations in the Phoenix area, the land immediately upstream from the 
proposed dam will be designated as public open space for dog training activities. The  natural 
topography and the recommended dam will confine the area and facilitate the management 
of training activities. Other recreational facilities planned for the site include primitive 
campsites, an improved group camping area, 25 individual improved campsites, picnicking 
areas, and riding and hiking trails. An overlook structure, which will be constructed in the 
early phases of the project, will provide views of the dam during construction and of the 
entire recreational area when it is fully developed. 



11-2. ENVIRONMENTAL SETTING 
WITHOUT THE PROJECT FEATURE 

11-2.01 TOPOGRAPHY. The topography adjacent to the recommended and authorized 
Cave Buttes damsites (the land that would be directly affected by either the recommended 
or authorized Cave Buttes dams) is characterized by rugged mountains, a gently sloping 
terrace, and a flat reservoir area subject to periodic inundation. 

11-2.02 The mountains are a southern extension of the Union Hills which are dissected by 
intermittent drainages. The highest nearby peak has an elevation of 2,144 feet, about 525 
feet above the adjacent valley floor. The Cave Creek drainage flows in this valley. The 
terrace that forms the valley has an average slope of 30  feet per mile in the study area. The 
existing Cave Creek Dam, erected in 1923, has altered the topography by impounding 
sediments and creating a basin. The basin surface has a slope of about 20 feet per mile. 

11-2.03 The terrace area between Cave Creek Dam and the authorized damsite has been 
extensively altered by sand and gravel operations. The valley floor has been pot-marked by 
excavations 20 to  25 feet deep. 

11-2.04 GEOLOGY AND SOILS. The geology at the recommended Cave Buttes damsite 
consists of greenstone/schist (metaigneous rock) a t  the dam abutments, spillway, and 
underlying the alluvium of the valley floor. The east abutment of the dam embankment is 
metaigneous rock veneered with older alluvium (mostly talus debris) to  depths ranging t o  10 
feet. The recommended spillway site is primarily schistose metaigneous rock with very little 
talus veneer. The alinement of the dam embankment is on unconsolidated alluvium with a 
depth of at least 35 feet. The alluvium consists of sand, gravel, cobbles, and boulders. The 
site of dike No. 1 is on greenstone bedrock. The west abutment of dike No. 2 is metaigneous 
rock veneered to depths of 10 feet with older alluvium (talus debris). The alinement of the 
dike itself is underlain by silty to clayey sand and gravel (mostly unconsolidated) in excess 
of 60 feet thick. Depth t o  and character of bedrock is unknown. There is no east abutment, 
as the dike will feather out just east of Cave Creek Road. Dike No. 3 will rest on Recent and 
older alluvium - mostly consolidated clay, silt, sand, and gravel. The depth to and character 
of the bedrock is unknown. 

11-2.05 The embankment of the authorized (not presently recommended) Cave Buttes 
Dam would be situated between two volcanic hills. The west abutment is basalt overlying, 

a 
and possibly intruding, metaigneous greenstone. There is no talus where the axis abuts the 
hill, an 80  foot high cliff. The east abutment is greenstone, tuff, and tuffaceous agglomerate 
capped and intruded by basalt and thinly veneered (0 to  2 feet) with talus debris. The valley 
floor is Recent and older alluvium to 29 feet thick overlying tuffaceous bedrock. The 
alluvium consists of clay, silt, sand, gavel, cobbles, and boulders and ranges from 
unconsolidated t o  poorly consolidated. The north abutment of the west dike is schist with a 
thin talus veneer. The south abutment of the west dike consists of vesicular basalt with talus 
cover 0 to 10 feet thick on the lower slopes. The valley floor under the west dike alinement 
is Recent and older alluvium to 40 feet deep underlain with tuffaceous agglomerate and 



schist (metaigneous). Tlie alluvium is mostly consolidated clay, silt, sand, gravel, cobbles, 
and boulders. The west abutment of the east dike consists of tuffaceous agglomerate with a 
thin veneer of talus debris. A low schist (metaigneous) knob outcrops near the center of the 
dike alinement. The valley floor under the rest of the dike's alinement is consolidated 
Recent and older alluvium to approximately 5 0  feet deep west of the schist knob and 
somewhat deeper east of it. The alluvium is clay, silt, sand, and gravel with occasional 
cobbles and boulders. There is no east abutment, as the east dike would feather out near 
Cave Creek Road. The  spillway would be in older alluvium, tuffaceous agglomerate, and 
greenstone. 

11-2.06 The alluvial soil in the recommended site has been characterized as a limy clay 
loam subsoil (B4M) by tlie Soil Conservation Service. They classify the alluvial soil at the 
authorized site as a deep sandy loam soil (ALa). Both of these soils are moderately fertile 
(ref. 3). 

11-2.07 SURFACE HYDROLOGY. The western portion of the Paradise Valley is drained 
by an  intricate system of ephemeral drainages. Flowing only seasonally, these drainages 
carry runoff from the valley into Apache Wash and Cave Creek, the principal watercourses 
in the study area. The  drainage area upstream from the recommended damsite contains 191 
square miles; the drainage area upstream from the authorized damsite contains 195 square 
miles. Based on stream gage records the average annual runoff for the Cave Buttes study area 
is estimated t o  be 4,700 acre-feet. 

11-2.08 The existing Cave Creek Dam, located at the confluence of Apache Wash and Cave 
Creek, is about 0.7 mile upstream of the recommended site and 2 miles upstream from the 
authorized site. Cave Creek Dam was built in 1922-23, following a damaging flood on Cave 
Creek that occurred in 1921. The dam was jointly financed by the State of Arizona, 
Maricopa County, the city of Phoenix, and other local interests and is on Bureau of Land 
Management land. 

11-2.09 Cave Creek Dam is a reinforced concrete structure with 38 arches and supporting 
buttresses spaced about 4 4  feet apart. The dam is 1,692 feet long and rises 52  feet above the 
downstream ground surface. A detached unlined spillway is located in a natural saddle about  
4,800 feet east of the left abutment of the dam. No floodwater detained by Cave Creek 
Dam is believed to  have ever reached spillway elevation and discharged through the  spillway. 
The  outlet works consist of three 4- by 4 f o o t  openings, one ungated and two gated. The  
maximum discharge rate through each of these openings is estimated at about 500  cfs (with 
water surface at the crest of the dam). 

11-2.10 The dam, as constructed, had a r e ~ e r v ~ i r  capacity of 14,000 acre-feet. Capacity has 
been lost as a result of siltation; the estimated capacity in 1970 was 12,400 acre-feet. 
According to the latest hydrologic analysis, the reservoir capacity behind the existing Cave 
Creek Dam could control floods having an occurrence frequency between 25  and 50  years. 



11-2.1 1 After Congress authorized the New River and Phoenix City Streams project, Cave 
Creek Dam was studied to determine its safety (ref. 24). These studies concluded that the 
existing structure would- be inadequate for major floods. The Arizona Water Commission 
also conducted an evaluation of the safety aspects of the existing dam, and affirmed that the 
existing Cave Creek Dam cannot continue to  be operated without extensive alterations. 

11-2.1 2 SUBSURFACE HYDROLOGY. Ground water depths in the Cave Buttes study 
area vary tremendously with the local geology. The U.S.G.S. data (ref. 23) indicate that the 
depth to  water ranges from a measured depth of 33 feet immediately downstream of the 
existing Cave Creek Dam (perched on bedrock) to  a measured depth of 271 feet 
downstream of the authorized Cave Buttes damsite. The ground water contours upstream of 
the alternative Cave Buttes Dam study area range in depth from 300 feet to  800 feet. 

11-2.13 VEGETATION AND WILDLIFE. The recommended Cave Buttes damsite (see 
pl. 21 and photo 5) contains about 250 acres of desert wash vegetation and 1,650 acres of 
desert outwash and upland vegetation within the standard project flood overflow area. 
About 250 acres of these communities, including 80 acres in the inundation area behind 
Cave Buttes Dam, are highly disturbed or altered. Environmental disturbance has occurred 
primarily in the desert wash habitat and, to  a lesser degree, in the desert outwash and upland 
habitats. There is some excellent desert wash habitat, which includes large ironwood, 
mesquite and catclaw acacia, within the proposed detention basin. 

11-2.14 .The detention basin behind the existing Cave Creek Dam has a dense growth of 
mostly annual herbaceous vegetation and grasses, including such species as cocklebur, 
sunflower, dock, mustard, thistle and brome grasses (see photo 6). Because of the heavy 
sedimentation and inundation effects near Cave Creek Dam, only a few small shrubs occur. 
Many small mesquite, catclaw acacia and some ironwood occur about 300 yards north of 
the dam. At least five cottonwoods 30-50 feet tall are growing within the detention basin 
area. Cave Creek, which meanders through the detention basin, is lined with such species as 
blue paloverde, mesquite and, near the dam, by a dense growth of cocklebur 4 6  feet tall. A 
large amount of vegetation within the detention basin, especially near the dam, is mowed 
annually. The area upstream from the dam is also used to graze cattle. About 5 0  acres of 
dense riparian growth (mesquite, blue paloverde, catclaw acacia and some ironwood) are 
located about 2,000 feet northwest of the east abutment of Cave Creek Dam (see photo 6). 
This appears to be the best quality desert wash habitat in the area. Cave Creek habitats 
support such upland game species as mourning doves, white-winged doves, Gambel's quail 
and jackrabbits. The large number of spent shotgun shells present suggests the area is 
important to  hunters. 

11-2.15 The authorized Cave Buttes damsite contains about 170 acres of desert wash 
vegetation and 620 acres of desert outwash and upland vegetation within the standard 
project flood overflow area. About 300 acres of the desert wash and outwash habitats have 
been highly disturbed by man's activities. Gravel mining, roads and trails account for most 
of the loss or heavy disturbance of desert wash and outwash vegetation at this alternative 



site. Stripping of surface vegetation prior to gravel mining is continuing in the area with 
resultant heavy loss of desert wash vegetation (see photo 7). Man's land-use activities are 
rapidly decreasing this site's wildlife habitat value, although it is still of fairly good quality. 

11-2.16 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Research into the 
archeological and historical resources of the recommended Cave Buttes damsite was carried 
out in June 1974 by Mr. James B. Rogers and Mr. Donald E. Weaver, Jr., Department of 
Anthropology, Arizona State University, under a contract with the National Park Service 
(ref. 14). An earlier survey of the authorized Cave Buttes damsite was carried out  in 
September 1973 by Dr. Alfred E. Dittert, Jr., Department of Anthropology, Arizona State 
University, under a contract with the Corps of Engineers (ref. 6). 

11-2.17 The two archeological surveys revealed 14 archeological sites at the recommended 
damsite and 10 archeological sites at the authorized damsite. No historical sites were 
identified at either damsite. 

11-2.18 Ten archeological sites at the recommended damsite and one archeological site at 
the authorized damsite were recommended for nomination for inclusion in the National 
Register of Historic Places by the contract archeologist. Because of the concentration of 
these sites the State Historic Preservation Officer and the Director of the Office of 
Archeology and Historic Preservation nominated the area comprised of Sections 27, 28, 33, 
34, and 35 of T5N, R3E, and the west half of Section 1 and Sections 2, 3 , 4 ,  9, 10, 15 and 
16 of T4N, R3E for inclusion in the National Register as the Cave Creek Archeological 
District (see pl. 10). The Cave Creek Archeological District was officially nominated t o  the 
National Register in July 1975 (ref. 29). 

11-2.19 The archeological suverys revealed a cultural ecological zone which had previously 
been considered economically unproductive for prehistoric exploitation. Although the 
artifactual remains that were recovered are relatively unspectacular, they provide valuable 
data concerning prehistoric subsistence patterns. 

11-2.20 The majority of the archeological sites in both surveys are related to the 
cultivation and collection of foodstuffs. No permanent occupational units were revealed by 
the surveys; however, some may be beneath the thick silt deposits common to the area. 
Because of a lack of diagnostic ceramics, the temporal placement of the archeological 
resources at the recommended and authorized damsites precludes dating t o  other than a 
general period within the Wingfield Plain, A.D. 700 to  A.D. 1250. An Archaic horizon prior 
to  this appears to be also represented. 

11-2.21 POPULATION. The Cave Buttes study area, encompassing both the authorized 
and recommended sites, presently contains three residential dwelling units. The pattern of 
development depicted in the following tabulation is based on population projections for 
Maricopa County made by the Bureau of Economic Analysis of the U.S. Department of 
Commerce and the Economic Research Service of the U.S. Department of Agriculture 
(OBERS). The projections were allocated by the Corps of Engineers within the county on 



the basis of data provided by the Maricopa'Association of Governments, historical trends, 
local and regional land use plans, current zoning and the National Flood Disaster Protection 
Act of 1973. The population projections were calculated for an area with a radius of 5 miles 
from a point midway between the authorized and the recommended damsites. 

Population Projections 

Year Population Density 
(per sq mi) 

11-2.22 LAND USE. The majority of the land within the Cave Buttes Dam study area is 
devoted to  grazing and mining. There are 20 acres of land under active mineral mining leases 
from the State Department of Lands within the area that would be affected by the 
recommended Cave Buttes Dam; the authorized dam would affect 120 acres of land under 
mineral lease. The City of Phoenix presently has 8 0  acres of land under mineral lease at the 
recommended site that will be affected by the project. Present land ownership at the 
damsite is shown on plate 22. 

11-2.23 All of the land in the study area upstream from the existing Cave Creek Dam is 
used for grazing, either under grazing leases from the State or on land in private ownership. 
Commercial leases with the State often run concurrently with many of these grazing leases. 
The majority of the land near the study area is presently undeveloped; however, plans are 
being made by private developers for future large-scale residential developments. 

11-2.24 TRANSPORTATION. The Cave Buttes Dam study area is accessible by three 
unpaved, limited-duty roads, joining all-weather, paved, two-lane roads. Cave Creek Road 
passes in a north-south direction about 1.8 miles from Cave Creek Dam. Neither railroad nor 
mass transit lines service the study area. 

11-2.25 SOCIAL' SAFETY. The existing Cave Creek Dam has been determined t o  be 
unsafe by the Corps of Engineers. Based on Corps hydrology, a flood having a frequency 
between 25 to 50 years would spill over the top of the dam. Overtopping of the dam for an 
extended period of time might undermine the foundation of the dam and cause it to  
collapse. Should the dam fail in a major storm, it would increase both the flood damages 
and probability of loss of life. The flood potential of Cave Creek and the history behind the 
construction of Cave Creek Dam is discussed in detail in General Design Memorandum No. 
3, Gila River Basin, New River and Phoenix City Streams, General Design Memorandum - 
Phase I, Plan Formulation. 

11-2.26 RECREATION. There are no formal recreational facilities within the Cave 
Buttes Dam study area, although Cave Creek Dam shows evidence of use for sightseeing and 
equestrian activities. The study area is also used by hunters and off-road vehicles, although 
this use often involves trespass. 



11-2.27 NOISE LEVELS. The study area is uniquely quiet when the nearby sand and 
gravel equipment and off-road vehicles are not operating. The surrounding hills block the 
view of the city and tend to accentuate the silence. 

11-2.28 ESTHETICS. The vistas to the north and east of the existing Cave Creek Dam 
offer a high degree of visual quality; the distant mountain ranges provide a scenic 
background to the vast Paradise Valley with its wide expanse of unobstructed sky. These 
views are complemented by the presence of the confining Union Hills, which rise steeply on 
either side of the site forming a small valley. While the valley floor below the dam has been 
extensively disturbed by sand and gravel mining operations and road cuts, the steep hillsides 
have remained relatively undisturbed and provide a natural resource of scenic value. In the 
inundation area, braided streams support a dense growth of non-native vegetation and 

@ 
grasses. Viewed from atop Cave Creek Dam, this lush area contrasts sharply with the 
surrounding desert wash vegetation. 



11-3. RELATIONSHIP OF THE PROPOSED ACTION 
TO LAND USE PLANS 

11-3.01 The Cave Buttes feature of the recommended plan (proposed action) conforms to 
the objectives and specific terms of existing and proposed Federal, State, and local land use 
plans, policies, and controls. 

11-3.02 The recommended Cave Buttes Dam conforms to the Maricopa Association of 
Governments (MAG) Composite Land Use Plan (pl. 14), which designates conservation land 
uses for the affected area. The MAG Composite Land Use Plan was compiled from public 
agency plans prepared by Maricopa County, and the municipalities and Indian communities 
within Maricopa County. On the Maricopa County Land Use Plan, this area is designated as 
a mountainous. area. The plan shows the proposed Cave Buttes Dam at or near its 
recommended site. e' 



11-4. THE PROBABLE lMPACT O F  THE PROPOSED PROJECT 
. FEATURE ON THE ENVIRONMENT 

11-4.01 TOPOGRAPHY. The topography at  the recommended damsite will be altered by 
the construction of the main embankment, three dikes, an unlined spillway, an  unlined 
drainage channel, access roads and recreation facilities. The  embankments, which will total 
15,830 feet in length, will rise as  high as 110 feet above the ground. An additional 1,860 
acres will be affected by periodic inundation of  flood waters. 

11-4.02 The existing Cave Creek Dam has altered the topography of  the area by 
impounding sediments. At the recommended Cave Buttes damsite 5,730 acre-feet of storage 
capacity has been allocated for the accumulation o f  sediment over the 100 year period 
following construction of  the dam. 

11-4.03 NATURAL RESOURCES. Construction o f  the project feature will have a 
minimal effect on  the quantity of sand and gravel available for mining. The  land under the 
dam embankment will be permanently removed as a potential resource. The land behind the 
dam will remain available for mining before the development of recreational facilities, o r  in 
areas where no facilities are planned. 

11-4.04 Construction of the project feature will have no  effect on the replenishment of 
sediments in the streambeds below the dam because the existing Cave Creek Dam presently 
traps most sediments. 

11-4.05 Construction of the embankment and other structural features will require large 
quantities of material. An estimated 240 acres will be excavated as borrow t o  provide the 
required material. Approximately 220 acres of designated borrow is within the reservoir 
area. 

11-4.06 SURFACE HYDROLOGY. Construction of  the recommended dam will have no  
impact on the quantity of water flowing in Cave Creek downstream from the recommended 
damsite. Both the recommended dam and the existing Cave Creek Dam have outlet 
structures designed for an ungated maximum discharge of approximately 500 cfs. 

11-4.07 SUBSURFACE HYDROLOGY. As a result of the construction of  the dam,  flood 
flows will be temporarily detained for later release at  a controlled rate. This will increase 
ground water recharge potential by increasing the duration of flow in the downstream 
channel. While this will not have a significant effect of the total ground water of the study 
area, riparian vegetation along the channels may benefit from the increased duration of 
available moisture. 

11-4.08 WATER QUALITY. The recommended project feature and associated 
recreational facilities will have no  significant effect on the water quality in the area. 
Recreational use figures project that the damsite will be lightly used with respect t o  the size 
of  the basin. Waste discharges associated with the equestrian and dog training activities will 
not  be of  sufficient quantity t o  effect the quality of water in the area. Recreational facilities 
will be maintained in accordance with applicable health standards. 



11-4.09 AIR QUALITY. The recommended project feature will have a minor and 
localized effect on air quality. Development of the proposed recreational facilities will 
encourage some increased travel to  and from the facilities. 

11-4.10 VEGETATION AND WILDLIFE. Construction of the recommended project 
feature will result in the loss and/or alteration of natural vegetal communities and wildlife 
habitat over an extensive area. The direct losses and habitat modifications will not 
jeopardize biological communities regionally, because much of the biota found at the 
damsite is sparse and not unique t o  the general area. However, the impact is significant 
enough to warrant mitigation for loss of riparian habitat. In total, about 330 acres of desert 
biotic communities will be removed by the recommended project feature. Construction of 
the dam, three dikes, spillway, and access roads will permanently remove about 90 acres of 
native vegetation and wildlife habitat. Borrow areas upstream (140 acres) and downstream 
(20 acres) from the recommended dam will remove about 160 acres of wildlife habitat. In 
addition, borrow areas for materials t o  construct the dikes will remove about 8 0  acres of 
desert wash and outwash habitat within the confines of the standard project flood overflow 
area. When possible, borrow areas will be located where desert vegetation is not well 
developed to facilitate the removal of materials. In these cases, the damage to  the natural 
biotic communities will be reduced. In total, an estimated 240 acres of desert wash and 
outwash habitats will be removed in the borrow areas. The disturbed areas will revegetate 
following construction activities, restoring some wildlife habitat; however, natural desert 
areas often revegetate very slowly following scraping or removing of surface soils. Most of 
the borrow areas will be located near the dam, where more frequent inundation will occur. 
Vegetative regrowth will be limited mostly to  forbs and grasses. Those borrow areas not 
subject to frequent inundation will be contoured and landscaped to  enhance the 
redevelopment of biotic communities. Still, without replacement of surface soils, natural 
desert tree and shrub growth may remain limited for many years in these borrow areas and 
annual forbs and grasses may predominate. The downstream slope of the dikes and dam will 
be landscaped and will revegetate, thus providing about 22 acres of habitat with some 
wildlife potential - mostly for small rodents, reptiles, and birds. The upstream slope of the 
dikes and dam will not be landscaped since it will be subject to  periodic maintenance 
activities which will limit plant development t o  small herbaceous forbs and grasses. 

11-4.1 1 An estimated 120 acres of fair to  good quality desert wash habitat will be removed 
by project-related activities. The loss of desert wash habitat is significant since exploitation 
of rivers and streams in the Phoenix area, especially for sand and gravel, has removed much 
of this habitat. Sand and gravel mining from the existing Cave Creek Dam, downstream to 
the lower Cave Buttes damsite, has eliminated or highly disturbed all riparian habitat except 
for an estimated 50 acres. An estimated 110 acres of outwash plain and upland habitats will 
be removed by the proposed action. The remaining 100 acres of land to  be altered by the 
project have a disturbed assemblage of vegetation (annual herbs, grasses, some shrubs and 
trees) or are devoid of most vegetation because of sand and gravel mining. 

11-4.12 The proposed action will have the indirect impact of exposing a maximum area of 
1,860 acres of biotic communities within the standard project flood overflow area t o  the 
effects of inundation and sedimentation during a large flood. It is more probable that flood 
damage to  biotic communities would occur over a much smaller area. During a 100-year 



flood, a maximum of 1,410 acres of biotic communities will be inundated for about 4-112 
days while an 80-acre area will be covered for about 36  days. A 10-year flood will inundate 
up  t o  500 acres of wildlife habitat for about 2 days and cover an 80-acre area for about 1 1 
days. Prolonged inundation (14-30 days) and/or heavy sedimentation behind the dam will 
probably kill many trees and shrubs such as ironwood, mesquite, blue paloverde and catclaw 
acacia in the areas subject t o  such adverse conditions. The areas subject t o  frequent flood 
overflow is expected t o  develop disturbed desert wash or  outwash communities. Weedy 
annual and perennial herbaceous plants and grasses, such as found behind the existing Cave 
Creek Dam, are expected t o  predominate in flooded areas. This vegetation provides habitat, 
including food and cover, for various wildlife such as dove, quail, song birds, raptors, 
rodents and reptiles. Increased water supply in the area behind the dam should enhance the  
growth of desert wash vegetation in the overflow area subject t o  infrequent flooding. The  
9,000-foot-long dike located east of the recommended dam will cut off the natural drainage 
downstream from the dike, causing total vegetative cover and vigor t o  decrease (ref. 30). A n  
estimated 90  acres of riparian growth will experience reduced vigor and cover; outwash 
vegetation downslope from the dike also will become impoverished. Upstream from t h e  
dike, riparian vegetation will show increased cover and vigor from the additional water. The  
effect of the dike upon the vegetative communities will be essentially a readjustment o f  
plant biomass. No empirical data are present t o  indicate whether or  not this effect is 
beneficial for desert wildlife. 

11-4.1 3 ARCHEOLOGICAL AND HISTORICAL RESOURCES. The construction and 
operation of the recommended project feature will alter or  destroy 16 archeological sites, 1 4  
within the recommended site and two in a downstream borrow area. These sites are located 
within the Cave Buttes Archeological District, a property that has been nominated t o  the  
National Register of Historic Places (pl. 10). The type of land modification and inundation 
proposed for the recommended damsite precludes preservation of  the cultural resources. 
Mitigation measures proposed by the Corps of  Engineers t o  the Advisory Council on  
Historic Preservation include the mapping of the location of artifacts for sites outside the  
reservoir area. Fo r  sites located within the reservoir or  downstream borrow areas, proposed 
mitigation measures include excavation, pollen analysis, carbon 1 4  and archaeomagnetism 
dating, identification of flora and fauna from archeological deposits, petroglyphic analyses 
of ceramics and the formulation of an adequate research design and testing program t o  
identify and interpret the cultural resources removed from the sites. 

11-4.14 POPULATION AND LAND USE. Construction of  the recommended Cave 
Buttes Dam will not have a significant impact on the direction of future urbanization in the  
project area. The recreational facilities presently planned for the damsite are not  of the type 
that would cause private development plans for the area to  be escalated, resulting in 
increased urbanization in the direction of the dam. The construction of the project feature 
itself at  the recommended site will commit approximately 2,000 acres of land t o  flood 
control and related purposes. This commitment has been incorporated into local land use 
plans. 

11-4.15 SOCIAL. The  Corps of Engineers has determined that the existing Cave Creek 
Dam is inadequate t o  control major floods. The Arizona Water Comission also conducted a 
safety evaluation of the existing structure and affirmed that Cave Creek Dam cannot 
continue t o  be operated without extensive alterations. Construction of the recommended 



project feature will have.an affirmative effect on public safety and morale in the community 
by providing flood control while eliminating the danger of a possible failure of the existing 
dam. 

11-4.16 Construction of the recommended dam and associated recreational facilities will 
require the relocation of  3 homes. Individuals involved in these relocations will be 
compensated according t o  the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970. 

11-4.17 TRANSPORTATION. Construction of the dam will cause temporary adverse 
impacts on vehicular traffic in the area. An estimated 2,000 t o  3,000 drivers per day will 
suffer increased traffic congestion and inconvenience while Cave Creek Road is being 
constructed over dike No. 2. The dam embankments and levees will constitute a permanent 
barrier to  informal movement in the area. 

11-4.1 8 RECREATION. The area in the vicinity of the recommended dam is presently 
used by hunters, hikers, and off-road vehicle operators. Most of this activity involves 
trespass. Construction of the dam and associated recreational facilities will eliminate some 
of the informal recreational activities presently taking place at the damsite. The proposed 
facilities will provide for a wide range of recreational opportunities. 

11-4.19 ESTHETICS. Construction of  the dam at  the recommended site will obstruct 
essentially the same view as the existing Cave Creek Dam. Some areas near the damsite, 
including some existing sand and gravel mining operations, will be used as borrow areas t o  
obtain construction materials for the dam embankments. After construction, these areas will 
be graded, shaped and replanted with native vegetation t o  reduce their visual impact. 
Removal of Cave Creek Dam will significantly affect the visually pleasing vegetation that has 
developed in the inundation area behind the dam. This disturbed area will be returned to a 
more natural, if less esthetically pleasing, desert vegetation by the removal of the dam. As 
sediments accumulate behind the proposed Cave Buttes Dam, a similar disturbed 
community will probably develop. 

11-4.20 OTHER. The temporary effects on air quality, noise, traffic congestion, etc., 
resulting from construction activities will be the same as those discussed in Section I ,  
paragraph 4.62. 



11-5. ANY PROBABLY ADVERSE ENVIRONMENTAL EFFECTS WHICH 
CANNOT BE AVOIDED 

11-5.01 The construction and operation of the recommended project feature will alter or 
destroy 1 6  archeological sites within the cave Creek Archeological District. 

11-5.02 Construction of the project feature will subject 1,860 acres of habitat t o  the 
effects of periodic inundation and sedimentation. A total of 330 acres of existing biotic 
communities will be permanently removed. Of this total, 20 acres are outside the reservoir 
area, and 120 acres are classified as riparian habitat. 

11-5.03 Sediments transported by Cave Creek will be impounded by the recommended 
dam; an estimated 5,730 acre-feet of sediments will be impounded during a 100-year period. 

11-5.04 Visual impairment will occur with construction of the project. The dam and 
appurtenances will be obviously artificial structures that many persons will consider 
unattractive. 

11-5.05 The project feature will require relocation of 3 homes. 



11-6. ALTERNATIVES FOR THE PROPOSED 
PROJECT FEATURE 

11-6.01 INTRODUCTION. Only one alternative site to the recommended site for the Cave 
Buttes Dam project feature was considered. This alternative site, which is the authorized 
site, is discussed in the following paragraphs. 

11-6.02 DESCRIPTION O F  ALTERNATIVE. The alternative site is located 2 miles 
south of the existing Cave Creek Dam (about 1.3 miles south of the recommended site). The 
elements of a dam at this site would include an embankment, two dikes, a concrete-lined 
spillway, an outlet conduit, and access roads. These elements are described in paragraph 
11-1.03. Recreation facilities similar to those described for the recommended site would be 
included at the alternative site. 

11-6.03 ENVIRONMENTAL EFFECTS OF THE ALTERNATIVE. The degree of flood 
protection provided by a dam at the alternative site would be almost identical t o  the 
protection provided by a dam at the recommended site. The effects of a dam at the 
alternative site on surface hydrology, subsurface hydrology, water quality, air quality, 
natural resources, social, recreation, noise, esthetics, population and land use, vegetation and 
wildlife, as well as construction related temporary impacts will be similar to  those discussed 
for a dam at the recommended site. Construction of a dam at the authorized site will require 
an additional dike and the relocation of a major power transmission line that passes through 
the reservoir area. This additional construction will alter the topography of the area; 
increase the quantity of sand and gravel lost as a resource; and increase the disruption of 
vegetation and wildlife in the area. 

11-6.04 REASON FOR REJECTION. Although the alternative would provide an 
equivalent degree of flood protection to  that which would be provided by the recommended 
project feature, this protection would require an additional expenditure of $7.3 million. 
This increase in cost is due t o  the construction of an additional dike, a more costly spillway, 
and the relocation of a powerline. 



11-7. THE RELATIONSHIP BETWEEN LOCAL 
• SHORT-TERM USES O F  MAN'S ENVIRONMENT AND 

' THE MAINTENANCE AND ENHANCEMENT O F  LONG-TERM PRODUCTIVITY 

11-7.01 The recommended project feature will reduce flood damage t o  existing urban 
developments. This protection will be afforded not only to  existing populations but  also to  
,future populations..The recommended project feature will also provide recreation facilities 
that will be available t o  both existing and future populations. The  recommended project 
feature will provide for the study and recovery of  archeological resources. 

11-7.02 The project feature will permanently alter 330 acres of wildlife habitat. 



11-8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS 
O F  RESOURCES WHICH WOULD BE INVOLVED 

IN THE PROPOSED ACTION SHOULD IT BE IMPLEMENTED 

11-8.01 The recommended project feature plan will commit the land at Cave Buttes 
reservoir area ( 1,860 acres) for flood control and recreational purposes. 

11-8.02 The project feature will result in the destruction of archeological resources at the 
Cave Creek Archeological District. 

11-8.03 Construction of the dams and appurtenances will require 3.5 million cubic yards of 
earth (silt, sand, gravel and cobbles). 



11-9. COORDINATION 

11-9.0 1 Coordination for the Cave Buttes feature of  this project is discussed in paragraph 
1-9.01. No special coordination was made concerning the Cave Buttes feature. 
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SECTlON I 1 1  

ADOBE DAM 
Feature of the 

New River and Phoenix City Streams 
Flood Control Project 

111-1. DESCRIPTION OF PROJECT FEATURE 

111-1.01 PURPOSE. This section describes the Adobe Dam feature of the New River and 
Phoenix City Streams Flood Control Project. The section includes: (a) a detailed description 
of the recommended Adobe Dam project feature, (b) a description of the environmental 
setting in the immediate area of the recommended Adobe Dam, (c) the relationship of 
Adobe Dam to land use plans for the area, (d) the probable impact of Adobe Dam o n  the 
environment, (e) the probable adverse impacts which cannot be avoided should Adobe Dam 
be constructed, (f) an analysis of the alternative sites and facilities studied, (g) the 
relationship between the short-term use of the environment at the recommended damsite 
and the maintenance and enhancement of long-term productivity, (h) the irreversible and 
irretrievable commitment of resources which would be involved should the feature be 
constructed, and (i) the coordination effort which has taken place. 

111-1.02 PROJECT FEATURE LOCATION. The site of the recommended Adobe Dam 
feature is on Skunk Creek northeast of the Hedgpeth Hills, and west of the Black Canyon 
Highway. The dam embankment, which will run northeast to  northwest, will be 
approximately at Deer Valley Drive. 

111-1.03 AUTHORIZED PROJECT FEATURE. The authorized Adobe Dam project 
feature is located immediately north of the Deem Hills and west of the Black Canyon 
Highway (shown as alternative site No. 2 on pl. 19). Elements of thc authorized project 
feature comprise a dam embankment, outlet conduit, and a diversion channel and auxiliary 
levee. The authorized site shown on plate 14 has been modified slightly by skewing the axis 
of the dam embankment to avoid interference with the proposed Central Arizona Project 
(CAP) canal. No other modifications have been made. The embankment, as modified, would 
be about 5,340 feet long and would have a maximum height of 63 feet. The dam would 
have an ungated outlet conduit 8 feet in diameter, and an unlined spillway with a crest 
width of 300 feet. A diversion channel and an auxiliary levee would also be required to 
collect floodwaters flowing in Skunk Creek. This diversion system would convey standard 
project floodwater under Black Canyon Highway (Interstate Highway 17) and into the 
reservoir area. Modification of the existing highway would require two new 600-foot-long 
multiple-span bridges over the diversion channel. 

III- 1 



111-1.04 RECOMMENDED PROJECT FEATURE. The location of the recommended 
Adobe Dam feature is shown as alternative site No. 4 on plate 19. The dam will control a 
90-square-mile drainage area of Skunk Creek. Elements of the recommended project feature 
comprise a dam embankment, outlet works, and spillway; an access road; a channel and 
levee; modification of the Black Canyon Highway; and recreational facilities. These elements 
are described in the following subparagraphs. 

a. Dam Embankment. The dam embankment will be 1 1,200 feet (2.1 miles) long with 
a crest elevation of 1,403 feet. The top of the dam will be a maximum of 63 feet above the 
existing streambed. 

b. Outlet Works. The outlet works will comprise an ungated intake structure, an 
8-foot circular conduit 302 feet long, and an energy dissipator capable of reducing the 
outflow velocity from 50  to  14 feet per second. 

c. Spillway. The spillway will be located west of the dam embankment and will have a 
crest width of 50 feet and a total length of 743 feet, (including a 150-foot-long approach 
channel, a 57 I-foot-long converging chute section, and a 22-foot-long flip bucket). 

d. Access Road. Entrance t o  the dam embankment and spillway by motor vehicles 
will be afforded by an access ramp between the existing paved Deer Valley Drive and the 
embankment. The ramp will be approximately 900 feet long. The western end of the 
embankment and the spillway area will be connected by a road approximately 1,700 feet in 
length. 

e. Diversion Channel. The diversion channel will be approximately 2 miles northeast 
of the left abutment of the dam at the natural Skunk Creek crossing under the Black 
Canyon Highway. The existing channel will be enlarged by excavation to a greater depth and 
by widening the streambed from its existing 265 feet to 365 feet. The channel will be 6,900 
feet in length, unlined, and trapezoidal in cross section. A levee will be constructed 
immediately soutll of the channel with excavated material. The levee will be approximately 
7,600 feet long and will have a 16-foot crest width. Its height will vary from 6 to 10 feet 
above the channel invert. The streambed face of the levee will be revetted with a 2-foot 
layer of stone. 

f. Modification of the Black Canyon Highway. Channelizing Skunk Creek will require 
the extension of two highway and two frontage road bridges. Each existing structure of 8 
spans will be lengthened to  12 spans, extending the overall bridge length from 269 to 403 
feet. 

g. Recreational Facilities. The proposed Adobe Dam site is bounded on three sides by 
an existing regional park (Thunderbird) and 2 proposed regional parks (Deem Hills and 
Skunk Creek). Phased development of recreational facilities compatible with existing and 
proposed facilities in these 3 parks is planned at the damsite (see pl. 23) The first phase 
facilities to  be developed will be regional in appeal and will comprise group and individual 
picnicking and camping facilities around the periphery of the site and riding and hiking trails 
designed t o  be continuous with existing and proposed trails in the adjacent regional parks. 
An equestrian center is planned for the eastern portion of the site, comprising a lighted 



gymkhana with facilities for spectators, a training ring, and an open riding area. A riding 
stable and associated facilities will be developed by a local sponsor in a nearby area. 
Community park facilities will be added as a later phase, as population increases in the 
immediate vicinity of the dam. Among the facilities proposed are a children's play area, 
active sports area and additional picnicking areas. An expansive area in the center o f  the 
damsite will be developed as an 18-hole professional golf course by Maricopa County Parks 
and Recreation Department in conjunction with facilities to be developed at Thunderbird 
Park. 

111-2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT FEATURE 

111-2.01 INTRODUCTION. The four alternative sites (including the authorized site) 
considered in selecting the recommended site for the Adobe Dam feature are along Skunk 
Creek within an area about 11 miles long in a north-south direction and about 5 miles wide 
in an east-west direction (pl. 19). The environmental setting at each site varies, as d o  the 
appurtenant structures required. For this reason, and for ease in reference to  a specific site, 
the description of the environmental setting has been separated into four subheadings, each 
dealing with one of the damsites. These sites, progressing from south to north along Skunk 
Creek, are: 

a. The recommended site (also referred to  as alternative site No. 4); 

b. Alternative site No. 2 (which is a modification of the authorized site); 

c. Alternative site No. 3;  and 

d. Alternative site No. 1. 

The environmental setting at each of these sites is discussed in following subheadings. 

The Recommended Site 

111-2.02 TOPOGRAPHY. The recommended site (alternative site No. 4)  is in Little Deer 
Valley (see photo 8). This valley is oriented in a northwestsoutheast direction and has a 
general slope of 30  feet per mile. The site is bordered on its southwest margin by the steep 
Hedgpeth Hills, which reach an elevation of 1,905 feet. The elevation of the valley floor is 
about 1,352 feet. Pilcher Hill, Ludden Mountain, and the Deem Hills form the northwest 
border of the valley. Adobe Mountain, with an elevation of over 1,700 feet is on the  east 
margin of the site. The land south of the site is without major landforms and slopes gently 
toward the Salt River. 

111-2.03 GEOLOGY AND SOILS. The southwest abutment of the recommended dam is 
formed of tuff, tuffaceous agglomerate, and basalt, overlain with about 5 feet of 
consolidated older alluvium (mostly talus debris). There is no northeast abutment, a s  the 
embankment will feather out into the valley near the toe of Adobe Mountain. The spillway 
will be in a saddle about 112 mile west of the west abutment. It  will be excavated in basalt 
and flow breccia. Evidence of faulting was found on each side of the spillway site. The 
valley floor is unconsolidated Recent and consolidated older alluvium of unknown 
thickness. 



111-2.04 SURFACE HYDROLOGY. Skunk Creek is the dominant drainage that will be 
controlled by the dam. Skunk Creek enters the Little Deer Valley from the northeast 
through a low area between the Deem Hills and Adobe Mountain. The slope of the valley 
floor is such that water from all of the intermittent drainages and from Skunk Creek is 
concentrated at the southeast end of the Hedgpeth Hills. The recommended dam will not 
control flows on Scatter Wash, an ephemeral stream located east of Adobe Mountain. Based 
on stream gage records the average annual runoff for the Adobe study area is estimated to  
be 1,700 acre-feet annually. No surface water quality data is available for the site. 

111-2.05 SUBSURFACE HYDROLOGY. Research of the U.S.G.S. well data for the 
recommended site indicates that the groundwater table varies from a measured depth of 250 
to  420 feet. 

111-2.06 VEGETATION AND WILDLIFE. The recommended site contains about 8 0  
acres of natural desert wash vegetation and about 300 acres of natural desert outwash and 
upland vegetation. (pl. 24) Large scale man-made disruptions (cultivation, leveling, gravel 
pits) have disturbed the natural communities throughout most of the valley floor a t  this site. 
Little native vegetation remains except along the intermittent drainageways and where it has 
reestablished itself in fallow fields (see photo 8 ,  9). About 1,600 acres of land within the 
proposed project-feature area have highly disturbed plant communities. Of the four 
alternative sites considered, this site has experienced the most disruption to  the natural 
communities from past and present agricultural activities and urban development. Along the 
drainageways, blue paloverde, ironwood and mesquite predominate; creosote bush, bursage, 
introduced grasses and weedy annuals and perennials from the old fields are now common 
plants in the areas between the drainageways. Many of the old (fallow) agricultural fields are 
covered with a seminatural assemblage of outwash plain vegetation. A sparse riparian 
community occurs along Skunk Creek through most of the study area where habitat 
modification and disturbance have been heavy. However, upstream from the Black Canyon 
Highway bridge (about 2 miles northeast of the east abutment of the dam), where 
channelization of Skunk Creek will be required, the riparian community is quite dense and 
well developed with such species as blue paloverde, mesquite, desert willow, burrobrush and 
wash bursage predominating. 

111-2.07 On Adobe Mountain and in the Hedgpeth Hills (the proposed eastern and western 
dam abutments), the upland growth of creosote bush, bursage, brittlebush, little leaf 
paloverde, saguaro, and many small cacti has experienced little disturbance. Where water has 
collected along the north face of the Hedgpeth Hills, there is a dense growth of blue 
paloverde, mesquite and ironwood trees. This riparian area of about 30 acres provides 
excellent wildlife habitat utilized by game animals such as doves, quail, rabbits, jackrabbits, 
coyotes, fox, as well as many small rodents and various bird species. A stock-watering pond, 
located near this riparian habitat, retains water for several months following substantial 
rainfall. 

111-2.08 ARCHEOLOGICAL AND HISTORICAL RESOURCES. A survey of 
archeological and historical resources within the recommended Adobe Dam site was 
conducted by Arizona State University, Department of Anthropology, under a contract 
with the Corps of Engineers. The survey identified five archeological sites at the 
recommended site. On the recommendation of the State Historic Preservation Officer the 



area bounding these sites, which comprises Section 21 and the southwest 114 of Section 22, 
in Township 4 North, Range 2 East, was nominated to  the National Register of Historic 
Places as the Skunk Creek Archeological District (pl. 10). The Skunk Creek Archeological 
District was determined to  be eligible for inclusion in the National Register in July 1975 
(ref. 29). 

111-2.09 Except for two occurrences of isolated stone tools, one on the top of Adobe 
Mountain and one on a colluvial ridge, all of the identified archeological resources are 
situated near the zone in which drainages from the valley are concentrated. Small temporary 
sites used while gathering foodstuffs may have existed in other sections of the valley, for 
example along Skunk Creek, but evidence has been destroyed by land subjugation. The 
limited spatial distribution of sites suggests that only in the southernmost part of the project 
area were there sufficient resources - available moisture, concentration of wild foodstuffs, 
and/or arable lands - to meet the requirements of even a small prehistoric population. 

111-2.10 At least four major activity patterns are postulated, based on the attributes of the 
five recorded sites. The first major activity pattern is represented at two sites, which are 
classed as campsites. Concentrations of fire-cracked rock occur near scattered circles of 
stone which are interpreted as the margins of hearths and the locations of subsurface ovens. 
A complete lack of ceramics and the reestablishment of desert pavement on the fill over the 
features suggests some antiquity, possibly a date contemporaneous with the later stages of 
the Cochise. Stone tools, principally choppers, occur on the surface but are sparse. One 
metate fragment was noted. Food preparation is suggested as the dominant apparent 
activity. 

111-2.1 1 The second major activity represented by an agricultural site occupies the 
southern end of a low colluvial bench adjacent t o  the flood plain of Skunk Creek. Ceramics 
from the site indicate an occupation within the period A.D. 900 to  1100. Surface remains 
suggest the presence of two subsurface structures, a refuse mound, and a wall 0.3 feet high 
along the east side of the site. No intact water control structures could be identified near the 
habitation. Repeated inundation of the Skunk Creek flood plain is evident; if structures 
were present, destruction or burial in the alluvium may have occurred. 

111-2.12 The third major activity, gathering, has been identified on the west-facing upper 
slopes of the southeasternmost Hedgpeth Hills. The single site is characterized by stone tools 
scattered over the surface. The tools include choppers, hammerstones (pounders), and a 
knife, all made from materials imported from the riverbed below. 

111-2.13 The fourth activity is represented by a rock art site (see photos 10, I 1, and 12). 
Basalt boulders on the lower, east-facing slope of Hedgpeth Hills arc covered with 
petroglyphs. Most of the representations occur within a 328-foot span and extend 82 feet 
up the slope. There is a decrease in the number of figures to the north and south along the 
slope from the above area. Some time depth is represented since there is superimposition of 
figures and there is a redevelopment of patina where the rocks have been pecked. A 
gradation from examples that appear relatively "fresh" to those which are almost the color 
of the unpecked surface is present. Figures include human and animal forms, combinations 
of biomorphic forms, and geometric designs. 

111-2.14 There are no known historical sites in the study area. 



111-2.15 POPULATION. As of July, 1975, the recommended site contained 9 residential 
dwelling units. The pattern of development depicted in the following tabulation is based on 
population projections for Maricopa County made by the Bureau of Economic Analysis of 
the U.S. Department of Commerce and the Economic Research Service of the U.S. 
Department of Agriculture (OBERS). The projections were allocated by the Corps of 
Engineers within the county on the basis of data provided by the Maricopa Association of 
Governments, historical trends, local and regional land use plans, current zoning and the 
National Flood Disaster Protection Act of 1973. The population projections were calculated 
for an area with a radius of 5 miles from the recommended Adobe Dam. 

Year Population Density 
(Persons per sq. mi.) 

111-2.16 LAND USE. The majority of the land surrounding the recommended damsite is 
devoted to grazing. Most of the area shows evidence of cultivation at some time although 
crops are not now present. Housing construction has begun to encroach on the grazing 
lands. Some houses (primarily mobile homes) are located above and below the damsite and 
construction is underway on additional units. Some sand and gravel mining is evident in the 
surrounding area. Large piles of trash and other debris are conspicuous in the area. The area 
is also used for informal recreational activities. Land ownership at the damsite is shown on 
plate 25. 

11-2.17 TRANSPORTATION. The site is served by three improved roads-Deer Valley 
Drive, Pinnacle Peak Road, and 35th Avenue-as well as numerous unimproved roads which 
crisscross the site. Two interchanges, at Pinnacle Peak Road and Deer Valley Drive, provide 
access to the Black Canyon Highway. The Deer Valley Airport is located 1 mile east of the 
site, offering access to  private aircraft and connecting commuter aircraft to Sky Harbor 
Airport. No railroads are located near the site. 

111-2.18 RECREATION. The site is bordered by regional parks on the north, east, and 
west (Deem Hills Park, Skunk Creek Recreational Area, and Thunderbird Park) and lies in 
the pathway of projected urban growth (pl. 12). There are no formal recreational facilities 
within the site. The site shows evidence of use by hunters and off-road vehicles, although 
this use involves trespass. 

111-2.19 NOISE LEVELS. Near-by construction activities are the only sources of noise 
near the site. e 

111-2.20 ESTHETICS. Relative to the other Adobe Dam alternative sites, the 
recommended site has the least esthetic value. Adobe Mountain, which rises sharply out of 
the Little Deer Valley, is bounded closely on the east by the Black Canyon Highway. A 
mobile home park is sited close to the southern toe of the mountain. The Hedgpeth Hills 
have the greatest visual resource value in the site. The saddles where the two alternative 

a 
spillway sites are located offer a less forbidding slope, thereby supporting more vegetation. 



Off-road vehicle trails are visible on both of these saddles. As viewed to  the northwest from 
the Black Canyon highway, two mobile home parks located in the valley lessen the visual 
quality of the mountains. The valley floor within the site has been cultivated, removing all 
the desert vegetation and leaving the valley floor furrowed. The land is presently lying 
fallow. Piles of rock and cobbles, as well as trash and rubbish, are present along Deer Valley 
Drive, Pinnacle Peak Road, and Skunk Creek. A sand and gravel mining operation has 
scarred the south side of the Hedgpeth Hills immediately north of the spillway alternative 
site No. 1. 

Alternative Site No. 2 (Modified Authorized Site) 

111-2.21 TOPOGRAPHY. Alternative Site No. 2 is in a valley that is confined by 
prominent topographic features. Middle Mountain, an isolated, triangular-shaped hill that 
rises some 170 feet above the valley, forms the east side of the damsite. The west side of  the 
damsite consists of a north-south alinement of small hills that are outliers of the rugged 
terrain that divides the Skunk Creek drainage from the New River drainage. The valley is 
relatively flat between these hills, with a southward slope of 35 feet per mile. The elevation 
of the valley floor is 1,s 10  feet above sea level at this damsite. 

111-2.22 GEOLOGY AND SOILS. The east abutment at this damsite consists of rhyolite 
overlain by a thin veneer of talus debris. The west abutment is basalt and rhyolite overlain 
by talus. The valley floor is Recent and older alluvium with a thickness of a t  least 20  feet, 
overlying tuffaceous agglomerate. There are two potential spillway sites. Spillway site No. 1 
is located in a saddle, which is basalt, northeast of the east abutment. Spillway site No. 2 is 
located in a saddle about 114 mile to  the west of the west abutment. The east side of  the 
saddle is basalt, and the west side is deeply weathered granite. 

111-2.23 SURFACE HYDROLOGY. The study area is characterized by numerous small 
intermittent drainages, of which only three are prominent. Two small washes converge a 
short distance south of the proposed damsite before joining Skunk Creek. A dam at this site 
without a diversion channel and levee would control flows generated from a watershed of 9 
square miles. 

111-2.24 SUBSURFACE HYDROLOGY. The depth to  groundwater a t  Alternative Site 
No. 2 is 200 to  300 feet (ref. 23). 

111-2.25 VEGETATION AND WILDLIFE. Riparian vegetation at Alternative Site No. 2 
totals about 40  acres. The area is characterized by numerous small intermittent 
drainageways and three prominent tributaries that converge south of the proposed damsite. 
Riparian growth is best developed along the major drainages. Most of the vegetation a t  this 
site (about 1,200 acres) is representative of outwash plain and upland communities. The 
growth in these communities is quite sparse. A fire that occurred in 1973 burned over an 
estimated 200 acres of this alternative site. Recent modifications of the area have been 
minimal; about 25 acres of land have highly disturbed vegetation (this total excludes the 
burned acreage). The results of grazing are evident and several cattle watering tanks have 
been constructed in the area. One cattle watering tank, observed in September 1974, had a 



good level of water and had many large mesquite growing around it. Mallard and Cinnamon 
Teal ducks were flushed from this pond. A gravel pit of recent origin has disturbed some 
natural vegetation. Trailer homes have been established in the vicinity of the alinement of 
the dam embankment. Roads and trails through this area are minimal, helping t o  limit 
environmental disturbance of natural habitats. 

111-2.26 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Evidences of 
prehistoric activities at the Alternative Site No. 2 are scarce; no historic sites have been 
recorded. The two prehistoric sites found at Alternative Site No. 2 were characterized as 
nonceramic workshop and food preparation campsites. Both may be contemporaneous with 
the later stages of Cochise. The two sites are described in detail in the following 
subparagraphs. 

a. AZ T:4:6 (ASU) occupies a colluvial ridge at the margin of a major tributary drainage 
and covers an irregular area 1,000 feet in diameter. The center of the site was characterized 
by a concentration of basalt cobbles, with the suggestion that the larger ones have been 
cleared from areas of the surface. The artifacts noted were primarily from the perimeter 
zone, about 300 feet wide, around the cobble concentration. The metates were all adjacent 
t o  the drainage; workshop debris consisting of flakes and debitage occurs to  the east of the 
drainage. Along the drainage, one-half mile to  the north and soutll of AZ T:4:6 (ASU), 
isolated flakes, cores, and metate fragments were recorded. On the recommendation of the 
State Historic Preservation Officer, site AS T:4:6 (ASU) was nominated to  the National 
Register of Historic Places (pl. 10). In July 1975 the site was determined to be eligible for 
inclusion in the National Register (ref. 29). 

b. The second site, which has not been nominated t o  the National Register, occupies 
higher ground between two drainages. Cultural materials were scattered sparsely over a 
trapezoidal-shaped area. The central part of the site lacked material culture objects. Flakes, 
debitage, and choppers were concentrated on the north side of the site; and metates were on 
the east and west closest t o  the drainages. 

111-2.27 POPULATION. As of July, 1975, several residential units were located in the 
vicinity of alternative site No. 2. The pattern of development depicted in the following 
tabulation is based on population projections for Maricopa County made by the Bureau of 
Economic Analysis of the U.S. Department of Commerce and the Economic Research 
Service of the U.S. Department of Agriculture (OBERS). The projections were allocated by 
the Corps of Engineers within the county on the basis of data provided by the Maricopa 
Association of Governments, historical trends, local and regional land use plans, current 
zoning and the National Flood Disaster Act of 1973. The population projections were 
calculated for an area with a radius of 5 miles from Alternative Site No. 2. 

Population Projections 

Year Population Density 
(Persons per sq. mi.) 

Negligible 
Negligible 
108,800 



111-2.28 LAND USE. Most of the study area is used for grazing under a lease with the 
Arizona State Land Department. A large cattle tank is located at  the confluence of the two 
major drainages, about -1,500 feet north from the alinement of the dam embankment. A 
mineral mining lease occupies portions of the southwest margin of the study area. Recent 
gravel mining operations are evident. Roads and trails are scarce t l~rougl~out  the area. Low 
density residential land uses are beginning to  appear southwest of Middle Mountain. 

111-2.29 TRANSPORTATION. Alternative Site No. 2 can be reached from the west 
Black Canyon Highway frontage road. The site is located 2 miles north of the Happy Valley 
Road interchange. No improved roads or railroads service the area. The Deer \'alley Airport 
is located about 4 miles southeast of the site. The Black Canyon Highway is located 
immediately east of the site. 

111-2.30 RECREATION. No formal recreation resources are located within the site. The 
study area shows evidence of hunting and off-road vehicle use, although these uses involve 
trespass. 

111-2.31 NOISE. There are no major point sources of noise within the study area. 

111-2.32 ESTHETICS. The Deem Hills, Pyramid Peak, and Middle Mountain enclose 
Alternative Site No. 2. Scenic vistas from Middle Mountain include the Hieroglyphic 
Mountains to  the far northeast across vast open expanses of Biscuit Flat, a flat alluvial plain. 
Residential development and mining operations have reduced the visual quality of the site. 

Alternative Site No. 3 

111-2.33 TOPOGRAPHY. Alternative Site No. 3 is on the broad valley northwest of the 
Union Hills. A dam at this site would lie between two small hills, one an outlier of the 
Union Hills and the other a small knoll. Elevations at the site range from 1,550 feet in the 
reservoir to 1,800 feet at the southeast abutment and 1,676 feet at the northwest abutment. 
The valley at the site has a slope of 5 0  feet per mile. 

111-2.34 GEOLOGY AND SOILS. The northwest abutment is rhyolite capped by 
vesicular basalt. The southeast abutment consists of highly weathered granitic rock. Two 
faults were found near the southeast abutment. One fault strikes N5O0-55"W and the other 
strikes N40°E. Dips of both faults are undetermined. The intensity of floodflows has 
removed much of the soil cover, leaving colluvial ridges divided by numerous channels 
ranging from a few inches to  several feet deep in the older alluvium. 

111-2.35 SURFACE HYDROLOGY. The dam embankment at Alternative Site No. 3 
would not control Skunk Creek. Instead, the dam would control a large dendritic tributary 
drainage system that flows into Skunk Creek southwest of the damsite. This drainage 
system, which converges at the damsite, drains the southwest slopes of a range of hills and a 
valley to  the north and northeast of the Union Hills. The site controls the drainage from an 
1 1 square mile area. 



111-2.36 SUBSURFACE HYDROLOGY. The depth to  groundwater at Alternative Site 
No. 3 is estimated by the U.S.G.S. to  be 200 to  300 feet (ref. 23). 

111-2.37 VEGETATION AND WILDLIFE. Alternative Site No. 3 contains about 10 
acres of desert wash vegetation and 175 acres of desert outwash plain and upland vegetation. 
The limited riparian growth is along intermittent dendritic drainageways which flow into 
Skunk Creek southwest of the damsite. In the outwash or bajada area, riparian species are 
missing and creosote bush, buckhorn cholla, grasses and occasional barrel cactus 
predominate. The hillslopes have the typical desert upland species. About 170 acres of the 
natural plant communities have been highly disturbed, altered, or eliminated by quarrying 
or other activities of man. 

111-2.38 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Investigations at 
Alternative Site No. 3 revealed the existence of three artifact concentrations which were 
recorded as sites. 

111-2.39 In all three archeological sites the concentrations of artifacts are considered to 
represent campsites utilized while gathering foodstuffs. There is little to distinguish the sites 
from their surroundings except for the ceramic remains scattered over the surface. 

111-2.40 POPULATION. As of July 1975, Alternative Site No. 3 contained no residential 
dwelling units. The patterns of development depicted in the following tabulation is based on 
population projections for Maricopa County made by the Bureau of Economic Analysis of 
the U.S. Department of Commerce and the Economic Reserarch Service of the U.S. 
Department of Agriculture (OBERS). The projections were allocated by the Corps of 
Engineers within the county on the basis of data provided by the Maricopa Association of 
Governments, historical trends, local and regional land use plans, current zoning and the 
National Flood Disaster Act of 1973. The population projections were calculated for an area 
with a radius of 5 miles from Alternative Site No. 3. 

Population Projections 

Year Population 

Negligible 
Negligible 
4,880 

Density 
(Persons per sq. mi.) 

111-2.41 LAND USE. The majority of the land in Alternative Site No. 3 is vacant. The 
site contains no residential land use. One large quarry is present at the southeast end of the 
site. A cattle watering tank is located immediately west of the northwest abutment. Much of 
the acreage north of the site is used for grazing. 

111-2.42 TRANSPORTATION. Alternative Site No. 3 can be reached from an 
unimproved road which connects the quarry operation with the Black Canyon Highway east 
frontage road about 3 miles southwest of the site. No railroads service the area. 



111-2.43 RECREATION. No formal recreation resources are located within the site. The 
study area shows evidence of hunting and off-road vehicle use, although these uses involve 
trespass. 

111-2.44 NOISE. The quarry is the only point source of noise in the site. 

111-2.45 ESTHETICS. The nearby unnamed hills t o  the northeast provide a scenic 
background for the open grazing land of the site. The intensity of the floodwaters running 
across the site has removed much of the soil cover, cutting numerous channels several feet 
deep in the soft colluvial plain. Most of the site is sparsely vegetated except in the major 
drainageways where riparian growth predominates. The quarry operations have scarred the 
northeast end of the Union Hills, reducing their scenic quality. 

Alternative Site No. 1 

111-2.46 TOPOGRAPHY. Alternative Site No. 1 is 1.5 miles east of the Black Canyon 
Highway and 1.5 miles north of Carefree Road in the northeast part of Paradise Valley. A 
dam at this site would lie in a northwest-southeast trending range of mountains that  lie 
southwest of the upper end of Paradise Valley. The dam embankment would be situated in a 
gap in this low range of mountains through which Skunk Creek flows in a southwest 
direction as it leaves Paradise Valley. Elevations at the site range from 1,750 feet a t  the 
reservoir site to 2,280 feet on the northwest abutment of the proposed dam. The valley 
floor has a slope of 80  t o  90  feet per mile. 

111-2.47 GEOLOGY AND SOILS. The northwest abutment consists of a thin layer of 
older alluvium (mostly talus debris) overlying well-cemented tuff and tuffaceous 
agglomerate. The southeast abutment consists of older alluvium overlying tuff and vesicular 
basalt. There are two potential spillway sites. Spillway site No. 1 would be excavated in 
basalt in a saddle located about 112 mile southeast of the dam embankment. A high-angle 
fault is located in this saddle and runs parallel to  the centerline of proposed spillway site No. 
1; Spillway site No. 2 would be in a saddle about 1-112 miles southeast of the dam 
embankment. The material in this saddle consists of older alluvium to  about 15 feet in 
depth underlain by tuff, flow-breccia, basalt, and granite. Dike No. 1 (the west dike) would 
be located 112 mile north of the northwest abutment. Dike No. 2 (the east dike) would be 
centered about 2 miles east of the southeast abutment. 

111-2.48 SURFACE HYDROLOGY. Skunk Creek, the dominant drainage t o  be 
controlled by a dam at Alternative Site No. 1, originates a short distance to  the north in the 
New River Mountains. Skunk Creek flows through the western portion of the site, in a 
distinctly defined channel which passes through a gap between the prominent hills. An 
intermittent dendritic system drains the eastern three-fourths of the site and joins Skunk 
Creek at the gap. A dam at Alternative Site No. 1 would control drainage from a 47 square 
mile drainage area. No water quality data are available for this site. 

111-2.49 SUBSURFACE HYDROLOGY. The depth to  groundwater at Alternative Site 
No. 1 is 500 to 600 feet (ref. 23). 



111-2.50 VEGETATION AND WILDLIFE. Alternative Site No. 1 contains about 1,385 
acres of desert outwash and upland vegetation. A fairly dense riparian community, totalling 
about 70  acres, occurs along Skunk Creek and an adjacent drainageway where it flows 
through the western section of this site. Blue paloverde, mesquite and ironwood are the 
dominant tree forms; creosote bush, prickly pear, acacia and chollas also occur. Creosote 
bush attains a large size (8-10 feet tall) in the riparian zone. The vegetative communities on 
about 8 0  acres of land have been highly disturbed. Low intensity development (ranch 
homes) has occurred on some of the upstream lands within this alternative site. The result 
has been greater disturbances to natural wildlife habitats in the area and a decline in habitat 
quality; however, the presence of huntable populations of game species is suggested by the 
presence of a realty-owned hunting area at this site. 

111-2.51 ARCHEOLOGICAL AND HISTORICAL RESOURCES. One concentration of 
cultural material classed as an archeological site was discovered at Alternative Site No. 1. 
The site is considered t o  be a temporary campsite used upon several occasions, or a 
seasonally-occupied farming unit. The site is situated on a low colluvial rise at the junction 
of two intermittent drainages, one of whicli is a side channel of Skunk Creek. 

111-2.52 Scattered sherds or stone tools were also discovered in six areas along the "Skunk 
Creek Corridor" in the western portion of the damsite. It appears that floodwaters have 
destroyed other attributes of the use areas and have moved the objects so that the original 
spatial arrangement no longer exists. 

111-2.53 POPULATION. As of July 1975, Alternative Site No. 1 contained 15 dwelling 
units within the proposed taking line. An additional 13 dwelling units would be isolated by 
a major flood. The pattern of development contained in the following tabulation is based on 
population projections for Maricopa County made by the Bureau of Economic Analysis of 
the U.S. Department of Commerce and the Economic Research Service of the U.S. 
Department of Agriculture (OBERS). The projections were allocated by the Corps of 
Engineers within the county on the basis of data provided by the Maricopa Association of 
Governments, historical trends, local and regional land use plans, current zoning and the 
~ a t i o n a l  Flood Disaster Act of 1973. The population projections were calculated from an 
area with a radius of 5 miles from Alternative Site No. 1. 

Year Population 

Negligible 
Negligible 
4,990 

Density 
(per sq. mi.) 

111-2.54 LAND USE. A large part of the lands within the site have been taken over for 
homesteads, often with large fenced land parcels. Grazing leases with the State Land 
Department have been issued on much of the area. 



111-2.55 TRANSPORTATION. The Carefree Road interchange of the Black Canyon 
Highway is located about 2 miles southwest of Alternative Site No. 1 .  The  site can be 
reached by driving north on the unimproved road that merges with Carefree Road east of 
the freeway interchange. No railroads service the site. 

111-2.56 RECREATION. A private, realty-owned hunting area is located within the site 
in the proposed reservoir area. The Black Canyon Shooting Range and Biscuit Tank Camp 
are located 1-112 miles southwest of the site. Scenic vistas from these hills include the 
Hieroglyphic Mountains on  the western horizon and a northwestern extension of the 
McDowell Mountains, including Apache Peak and Black Mountain, on  the northern and 
eastern horizons. The  scenic value of the valley near the site has been reduced by the 
presence of  many large homesites and unimproved roads which divide the study area in to  a 
grid pattern. A high tension powerline crosses the valley near the base of the McDowell 
Mountains, further reducing the scenic value of the valley. 



1113. RELATIONSHIP O F  THE PROPOSED ACTION 
TO LAND USE PLANS 

111-3.01 The recommended Adobe Dam conflicts with the MAG Composite Land Use 
Plan and the Deer Valley Area Plan. These plans all designate rural and low density 
residential land uses for the affected area. The Maricopa County Future Land Use Plan 
shows Adobe Dam at the recommended damsite. 

111-3.02 Although the recommended plan for the project feature conflicts with specific 
terms of several county and local land use plans, it conforms to the objectives of the land 
use plans by providing flood protection to  land designated for urban land uses that is 
presently confronted with the threat of damages due t o  flooding. 



111-4. THE PROBABLE IMPACT O F  THE PROPOSED PROJECT 
FEATURE ON THE ENVIRONMENT 

111-4.01 TOPOGRAI'HY. The natural land forms at the recommended damsite will be 
altered by the construction of a dam embankment, outlet works, access roads, an unlined 
diversion channel, a levee, bridges on the Black Canyon Highway and recreational facilities. 
The project feature will require construction of 18,800 linear feet of  embankments, rising as 
high as 63 feet above the ground. About 1,3 10 acres in the reservoir area will be affected by 
periodic inundation with flood waters. Further alterations will occur as a result of sediment 
accumulation behind the dam. A storage capacity of 2,700 acre-feet has been allocated for 
sediment accumulation over a 100-year period. 

111-4.02 NATURAL RESOURCES. The project feature will have a minimal effect on the 
quantity of sand and gravel available t o  be mined. The land under the embankment will be 
permanently removed as a potential resource. The sediments that are entrapped behind the 
dam will not be conveyed t o  potential mining areas in the downstream river bed. These 
sediments along with other material behind the dams will be available for  mining before the 
construction o f  recreational facilities, or  where no  facilities are planned. Construction of  the 
embankment and levee will require large quantities of aggregate. About 205 acres, all within 
the reservoir, will be excavated to  supply the necessary material. 

111-4.03 SUBSURFACE HYDROLOGY. As a result of the construction of the dam,  
floodflows will be temporarily detained for  later release at a controlled rate. This will 
decrease the volume of surface flows in the downstream channels during periods of flooding 
and will increase the duration of flow in the downstream channels. This, in turn, will 
increase the groundwater recharge potential. Potential recharge from floodflows is small and 
will not have a significant effect on groundwater recharge in the study area. Riparian 
vegetation along the stream channel may benefit from the increased duration of available 
moisture. 

111-4.04 WATER QUALITY. The recommended project feature and associated 
recreational facilities will not affect water quality in the area. water for  the irrigation of 
activity areas and filling and maintenance of  lagoons in the proposed golf course will come 
from existing wells. These wells presently meet water quality requirements for  agricultural, 
recreation and esthetic uses as established by the Arizona State Department of Health. The  
lagoons will be maintained in keeping with these standards. 

111-4.05 VEGETATION AND WILDLIFE. Construction of  the recommended project 
feature will result in the loss and/or alteration of natural vegetation and wildlife habitat over 
about 400 acres, although the natural habitats previously have been highly disturbed or 
completely altered by man's past land use activities throughout all but about 300 acres of 
tlie Adobe area. The elimination of biological communities by the proposed project is an 
adverse impact significant enough to  warrant mitigation for loss of riparian habitat. 
Construction o f  tlie dam, spillway access roads and Skunk Creek diversion channel and 
levee, will permanently remove about 200 acres of vegetation and wildlife habitat. One large 
borrow area immediately upstream from the dam will remove about 200 acres of biotic 
communities. The areas disturbed by project construction will revegetate following 
construction activity restoring some wildlife habitat. Portions of the borrow area not subject 
t o  frequent flooding will be contoured and landscaped t o  enhance redevelopment of biotic 
communities. 



111-4.06 The downstream surface of the proposed dam will have extra fill provided and the 
surface will be landscaped with trees, shrubs, herbaceous vegetation and grasses. About 26 
acres of the dam face will have some wildlife habitat potential. Such wildlife as  lizards, 
rodents, and birds would be expected t o  utilize the available habitat. The upstream dam 
surface will not be landscaped since maintenance activities will limit plant growth and 
wildlife habitat value will be very limited. 

111-4.07 An estimated 5 0  acres of desert wash vegetation within the detention basin area, 
including many large mesquite, will be removed. This desert wash habitat has high value 
locally for wildlife species, especially doves, quail, rabbits and song birds and the loss will be 
mitigated by acquisition of  similar riparian habitat. About 100 acres of outwash and upland 
habitat and an estimated 250 acres of highly disturbed vegetation in old agricultural fields 
will be removed by the project. Most of the vegetation and wildlife habitat that  will be 
removed is neither unique nor of especially good quality. The impact of the proposed action 
will be greatest upon small mammals, reptiles and various bird species. 

111-4.08 In addition t o  the desert wash habitat lost in the immediate Adobe Dam 
detention area, an estimated 15 acres of desert wash habitat will be removed by the 
channelization of about 6,900 feet of Skunk Creek in the vicinity of the Black Canyon 
Highway. In total, about 100 acres of Skunk Creek channel and adjacent flood plain 
(includes center of channel with no vegetative growth, good t o  excellent desert wash 
vegetation and outwash plain habitat) will be affected by the channelization and levee 
construction both upstream and downstream from the Black Canyon Highway. T h e  loss of 
this habitat will affect mostly song birds, doves, rabbits, small rodents and reptiles. Some 
native vegetation will reestablish along the channel and on  the proposed levee along the 
channel within several years, thus recovering some wildlife habitat value for the area. 

111-4.09 The proposed action will expose about 1,310 acres of biotic communities to the 
effects of inundation and sedimentation during a standard project flood. It is more probable 
that flood damage t o  biotic communities would occur over a much smaller area. A 100-year 
flood will inundate a maximum of 775 acres for about 1 day and about 7 0  acres for  3-112 
days. A 10-year flood will cover about 300 acres for 1 day and 70 acres for 1-1 /2 days. Most 
of the area that potentially could be affected has a limited growth of native trees and shrubs 
that might be adversely impacted by prolonged inundation and heavy sedimentation. The  
community composition is predominantly herbaceous plants, grasses and some shrubs such 
as creosote bush and bursages. The  influence of additional water in the area behind the dam 
should enhance the growth of  riparian plant species. Riparian and outwash growth along 
Skunk Creek downstream from the darn will have a significantly reduced water supply; total 
plant vigor and cover will be significantly reduced along the creek channel. 

111-4.10 Locally, the total project impact on small wildlife species such as rodents, lizards 
and birds will be substantial because of the extent o f  the area influenced. The  loss of the old 
field vegetation and disturbed outwash habitat will reduce iceding areas for many local and 
migratory birds, including song birds, hawks and doves. No endangered plant o r  wildlife 
species will be jeopardized by the proposed action. 



111-4.1 1 ARCHEOLOGICAL AND HISTORICAL RESOURCES. The construction of 
the recommended pro.ject feature will directly alter or  destroy three archeological sites, and 
indirectly affect two additional archeological sites. All of  these sites are within the Skunk 
Creek Archeological District, a property that has been officially nominated t o  the National 
Register of Historic Places (pl. 10). The  three sites that will be directly affected include 
desert culture campsites and a habitation site which dated after A.D. 900. The two sites that 
will be indirectly affected are a petroglyphic site and food gathering area. 

111-4.1 2 In a preliminary case report t o  the Advisory Council on Historic Preservation, the  
Corps of Engineers has presented a proposal t o  mitigate for any adverse effects on these five 
sites located within the Skunk Creek Archeological District. The mitigation action proposetl 
by the Corps includes the systematic mapping and excavation of the directly and indirectly 
affected sites, pollen analysis and the formulation of an adequate research design and testing 
program t o  identify and interpret the cultural resources removed from the sites. The Corps 
further proposes to  acquire the indirectly affected petroglyphic site t o  assure positive 
control over its preservation. A plan is being prepared to  incorporate this site into an 
educational display which will be part of  the project feature recreation development. 

111-4.13 POPULATION AND LAND USE. Construction of the recommended dam will 
have an impact on land use in the area. The dam will provide 1,3 10 acres of permanent open 
space in an area presently designated by most local land use plans for rural and low density 
residentia1,uses. The construction of Adobe Dam will reduce the Skunk Creek tloodway, 
allowing for  the potential urbanization of  865 acres. Demand for urban development of this 
acreage is not projected until 1986. This area is presently designated on local land use plans 
for low density residential uses. The  recreational facilities presently planned for the damsite 
are not of  the type that will cause private development plans to  be escalated. 

111-4.14 SOCIAL. The recommended Adobe Dam will have positive and negative effects 
o n  community morale. The dam will act as a permanent barrier - separating residents in the 
area and restricting movement. Some of the people living immediately downstream of the 
site may be disturbed by the prospect of  living below a dam. However, the dam will provide 
protection against flooding and will increase public safety. Construction of the dam will 
result in the relocation of 9 homes. Individuals involved in the relocations will be 
compensated in accordance with the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970. 

111-4.15 TRANSPORTATION. Construction of  the dam embankment will result in the 
termination of Deer Valley Drive east of 35th Avenue; 35th Avenue north of Deer Valley 
Drive will be rerouted over the dam embankment. This will inconvenience people living in 
the area during the construction period. Construction of the project feature will require the 
extension of 2 bridges on the Black Canyon Highway and 2 bridges on frontage roads. A 
detour system will be required and will result in increased traffic congestion and 
inconvenience t o  travelers during the construction period. 

111-4.1 6 RECREATION. Recreational facilities proposed for the damsite will provide for 
a wide range of recreational opportunities. Construction of the facilities will eliminate some 
of  the informal, and often illegal, uses of  the site. 



111-4.17 ESTHETICS. The  recommended Adobe Dam will have an impact on the 
esthetic quality of the area. As a large and unavoidable obstacle, t o  be built in close @. 
proximity t o  existing homes, the dam will severely restrict the sense of open space and the 
natural vistas in the area. 

111-4.18 In an attempt t o  reduce the visual prominence of  the dam, the main embankment 
will be contoured and all the structural features will be replanted with native vegetation. 
The  borrow areas will be restored as nearly as possible t o  natural-looking conditions. The  
reservoir area behind the dam will be preserved as recreational open space, unavailable for 
urban development. The  landscaping associated with the completed recreational facilities 
will .  provide an attractive visual resource. Under present conditions, the dam would be 
visible t o  travelers driving north on the Black Canyon Highway. However, commercial 
development along frontage roads and landscaping of  the highway median will eventually 
eliminate any view of the dam from the highway. 



111-5. ANY PROBABLY ADVERSE ENVIRONMENTAL EFFECTS 
WHICH CANNOT BE AVOIDED 

111-5.01 Construction of  the 'recommended project feature will subject 1,310 acres of 
biotic communities to  the effects of periodic inundation and sedimentation. Within the 
reservoir area, 400  acres of natural vegetation will be altered o r  destroyed. An additional 15 
acres outside the reservoir will also be affected. Of the 415 acres affected, 65 acres contain 
good quality riparian habitat. 

111-5.02 Construction of the recommended project feature will directly alter or  destroy 3 
archeological sites and indirectly affect 2 additional sites. All o f  these sites are within a 
district that has been nominated t o  the National Register of Historic Places. 

111-5.03 Sediments transported along Skunk Creek will be impounded by the 
recommended dam; an estimated 2,700 acre-feet of sediments will be impounded during a 
100-year period. 

a 111-5.04 Visual impairment will occur with construction of the project. The  dam and 
appurtenances will be obviously artificial structures that many persons will consider 
unattractive. 

111-5.05 The project feature will require the relocation of  9 homes. 



111-6. ALTERNATIVES TO THE PROPOSED PROJECT FEATURE 

Introduction 

111-6.01 During plan formulation for the Adobe Dam project feature, 4 feasible damsites 
were identified in the upper reaches of the Skunk Creek overflow area (see pl. 19). These 
damsites were considered separately and in combination, and 5 alternatives (in addition to 
the recommended project feature) were developed to maximize flood protection. 
Comparative cost-benefit relationships and environmental effect were also considered. The 5 
alternatives t o  the recommended project feature comprise (a) a single dam at site 2, (b) a 
single dam at site 1,  (c) dams at sites 1 and 2, (d) dams at sites 1 and 4, and (e) dams at sites 
1, 2, and 3. These alternatives are discussed under the following subheadings. a' 

Single Dam at Site No. 2 

111-6.02 DESCRIPTION O F  ALTERNATIVE. The main elements of a single dam at site 
2 would include a main embankment, ungated outlet works, access roads, and a e 
concrete-lined spillway. In addition, the site would require the construction of a diversion 
channel and auxiliary levee to  collect flood flows on Skunk Creek. This diversion system 
would carry floodwaters under the Black Canyon Highway, necessitating modification of 
the highway. Two locations for the diversion channel and levee were investigated. The 
configuration referred t o  as 2C would control a drainage area of 76 square miles. 
Configuration 2B would control a drainage area of 58 square miles. The environmental 
effects of the 2 configurations are essentially the same. 

111-6.03 ENVIRONMENTAL EFFECTS OF ALTERNATIVE. The environmental 
effects of a single dam at site 2 are discussed in the following subparagraphs. 

a. Topography. The topography of the area would be altered by construction of 
12,530 linear feet of embankments, levees, an lined spillway, a stone revetted diversion 
channel, access roads, modifications to Black Canyon Highway, and associated recreational 
facilities. In the reservoir, 1,010 acres would be subject t o  alteration by periodic inundation 
during flooding. Further changes would occur as sediments accumulate behind the dam; 
2,269 acre-feet of storage would be allocated for accumulation of sediments over a 100-year 
period. 

b. Natural Resources. Construction of a single dam at site 2 would have an impact on 
0 

the available sand and gravel resources in the area. An existing mining operation in the area 
would be affected. In addition, the land under the embankments would be permanently 
removed as a potential resource. Sediments trapped behind the dams would not be conveyed 
to the downstream channels, but would become available periodically when the reservoir 
storage areas were cleaned. Construction of the embankment and dikes would require large 
quantities of material that would be excavated from suitable locations near the damsite. 



a@ c. Subsurface Hydrology. As a result of construction of a dam at site 2 ,  flood flows 
would be temporarily detained for later release a t  a controlled rate. This would result in  a 
decrease in the volume of  surface flows in the downstream channel during periods of  
flooding, and would increase the duration of flow in the downstream watercourse. This in 
turn would increase the groundwater recharge potential. While the increase in potential 
recharge would not be sufficient t o  affect the total groundwater regime in tlie area, riparian 
vegetation along tlie stream channels could benefit from the increased duration of  available 
moisture. 

d. Water Quality. A single dam at site 2 and the associated recreational features would 
have no  effect on  water quality in the area. 

e. Vegetation and Wildlife. Construction o f  this alternative would result in the loss . @ and/or alteration of natural vegetation and wildlife habitat over an estimated 4 1 0  acres. 
Construction of  tlie dam, spillway, Skunk Creek diversion channel and access roads would 
permanently remove an estimated 3 10  acres of  biotic communities. Borrow areas, although 
undesignated, would probably result in tlie removal of an estimated 100 acres of wildlife 

• habitat. The borrow area habitat losses are not permanent since these areas, would vegetate 
following construction activities, although habitat revegetation may be very slow. Borrow 
and other disturbed areas would be contoured and landscaped to  enhance redevelopment of 
biotic communities. These area would recover some wildlife liabitat value for reptiles, small 
rodents and birds. An estimated 20 acres of desert wash vegetation, 370  acres of  outwash 
habitat and 20 acres of  upland habitat that would be removed or  altered are neither unique 
nor o f  especially good quality. The impact would be greatest upon small mammals, reptiles 
and various bird species. The alternative would expose about 1,170 acres of biotic 
communities within the standard project flood overflow area t o  the effects of inundation 
and sedimentation during such a large flood. It is more probable that flood damage to  biotic 
communities would occur over a much smaller area (acreage undetermined) during either 5 0  

• or  100-year floods. Most of  the area has a very limited growth of natural trees and shrubs 
that might be adversely impacted by prolonged inundation and heavy sedimentation. The  
influence of  additional water in the area beliind the dam should enhance the growth of 
riparian vegetation. Riparian and outwash growth downstream from the dam probably 
would decrease except along Skunk Creek because of reduced water supply. The total 
impact upon vegetation and wildlife for  this site would be small because of the sparse cover, 
high amount of disturbance, and limited riparian growth. However, riparian habitat losses 
would be mitigated because of the high importance of this habitat for wildlife. No  
threatened o r  endangered plant o r  wildlife species would be jeopardized by this alternative. 

f. Archeological and Historical Resources. The  construction of a single dam at site 2 
would directly alter o r  destroy two arclieological sites classified as non-ceramic workshops 
and food preparation campsites. One of these sites has been nominated t o  the National 
Register. This site, designated as AZ T :4 :6  (ASU), would only be inundated by major 
floods. The second site would be destroyed by the diversion channel and levee. Mitigative 
measures would be identical to those discussed in the recommended plan. 



g. Population and Land Use. Construction of this alternative would have no effect on 
the future population or land use in the area. Local and county land use plans presently 
show Adobe Dam at site 2. The recreational facilities that would be provided would not 
cause private development plans to be escalated, nor would the projected pattern of 
urbanization in the area be affected. 

h. Social. At the present time no residences are located within the taking line of the 
dam. However, several residences may be affected by the immediately adjacent construction 
activities. If relocation of any homes becomes necessary, individuals involved in the 
relocations would be compensated in accordance with the Uniform Relocation Assistance of 
Real Property Acquisition Policies Act of 1970. The alternative would reduce the fear of 
flooding and would increase community morale and public health and safety. 

i. Transportation. Construction of a' single dam at site 2 would require the 
construction of 2 new bridges on Black Canyon Highway. Detours required during the 
construction of each bridge would cause increased traffic congestion during the construction 
period. The embankment and levee would be permanent barriers to  informal human 
movement. 

j. Recreation. The recreational facilities that would be built as a part of this 
alternative would be identical to those provided in the recommended project feature. These 
facilities would provide recreational opportunities, while eliminating some of the informal 
activities for which the damsite is currently being used. Most of the informal activities 
involve trespass. 

k. Esthetics. Construction of a dam at site 2 would have a significant impact on the 
visual quality of the area. Both the embankment and diversion levee would be easily visible 
from the Black Canyon Highway and would obstruct the natural view. Levees and borrow 
areas would be sculptured and replanted with native vegetation to  reduce the visual effect of 
the structures. Increased urban development would eventually eliminate any view of the 
dam from the highway. 

1. Other. Two configurations for a single dam at site 2 were studied. The only major 
difference between the 2 configurations is the location of the diversion channel and levee. 
The environmental effects of the two configurations would be essentially the same. 

111-6.04 REASONS FOR REJECTING ALTERNATIVE. Due to complications caused 
by the location of the Black Canyon Highway and the Granite Reef Aqueduct, as well as the 
hydraulicly inefficient alinement of the diversion channel intercepting the flow in Skunk 
Creek, a more economical and hydraulically efficient damsite along Skunk Creek was 
selected. 

Single Dam at Site No. 1 

111-6.05 DESCRIPTION OF ALTERNATIVE. The main elements of a single dam at site 
1 would include an embankment, 2 saddle dikes, ungated outlet works, access roads, and a 
concrete-lined spillway. A dam at this site would provide flood control for a drainage area of 
47 square miles. 



111-6.06 ENVIRONMENTAL EFFECTS O F  ALTERNATIVE. The environmental 
effects of a single dam at site 1 are discussed in the following subparagraphs. 

a. Topography. The effects of this alternative in topography would be similar to  the 
effects of a single dam at site 2 except that a total of 11,800 linear feet of artificial 
embankments would be created, and 1,270 acres in the reservoir area would be affected by 
periodic inundation by floodwaters. Further alterations would result from the accumulation 
of sediment behind the dam; 1,406 acre-feet of storage would be allocated for sediment 
accumulation over a 100-year period. 

b. Natural Resources. The effects of this alternative on natural resources would be 
similar t o  the effects of a single dam at site 2, except that no  mining operations are 
presently located near the damsite. 

c. Subsurface Hydrology. The effects of this alternative on subsurface hydrology 
would be similar to  the effects of a single dam at site 2. 

d. Water Quality. This alternative would have no effect on water quality in the area. 

e. Vegetation and Wildlife. Construction of this alternative would result in the loss 
and/or alteration of natural vegetation and wildlife habitat over an estimated 500 acres. 
Construction of the dam, spillway, two dikes and access roads would permanently remove 
about 155 acres of biotic communities. Borrow areas, although undesignated, would 
probably result in the removal of an estimated 250 acres of wildlife habitat. Habitat losses 
within the borrow areas would not be permanent since these areas would revegetate 
following construction activities, although natural revegetation might be very slow. Borrow 
and other project disturbed areas would be contoured and landscaped to  enhance 
redevelopment of biotic communities. These areas would recover some wildlife habitat value 
for reptiles, small rodents and birds. An estimated 40  acres of desert wash vegetation and 
460 acres of outwash and upland habitat would be removed within the proposed project 
area. Riparian vegetation losses would be mitigated because of the high ecologic value of this 
habitat. The habitat losses would affect mostly reptiles, small rodents, rabbits, and birds. 
The alternative would expose about 1,380 acres of biotic communities to  the effects of 
inundation and sedimentation during such a large flood. It  is more probable that flood 
damage to  biotic communities would be confined to  a much smaller area (acreage 
undetermined) during 50 to  100-year floods. The influence of additional water in the area 
behind the darn should enhance the growth of riparian vegetation. The total impact upon 
vegetation and wildlife for this site would be small. Replanting of natural vegetation would 
help recover many wildlife habitat values. No threatened or endangered plant or wildlife 
species would be jeopardized by this alternative. 

f. Archeological and Historical Resources. The construction of a single dam at site 1 
would directly alter or destroy only one archeological site, classified as a temporary 
campsite or  a seasonally occupied farming unit. 



g. Population and Land Use. Construction of this alternative would have an impact on 
land use in the area. As of 1975, 28 families live behind the dam, 15 of which would have to 
be relocated. Local land use plans designate the area (behind the dam) to  remain natural 
desert. The 1,270 acres of land subject to  inundation by a standard project flood would 
become permanent open space, unavailable for urban uses. The recreation facilities that 
would be provided would not cause large-scale private development plans to  be escalated. 

h. Transportation. Construction of the embankment would terminate the major 
access road (Carefree Road) into the area behind the dam. Although other access is 
available, 13 families would be isolated by a major flood. To mitigate this adverse effect, an 
alternative access t o  Carefree Road would be constructed. 

i. Social. Construction of a dam at this site would require the relocation of 15 
families. Individuals involved in the relocations would be compensated in accordance with 
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970. 

j. Recreation. The effects of this alternative on recreation would be identical to  those 
resulting from the recommended plan. 

k. Esthetics. A dam at site 1 will be visible to people traveling north on the Black 
Canyon Highway or Carefree Road. It would also be visible to  people living behind the dam. 
However, due to  its location, the dam would do little to restrict the natural vistas available 
behind the dam. 

111-6.07 REASONS FOR REJECTING ALTERNATIVE. A dam at site 1 would provide 
less flood protection t o  the urbanizing Phoenix area than a dam at the recommended site. 
Site 1 is the farthest upstream site on Skunk Creek. The dam is a great distance from the 
urbanized area and no protection would be provided from floods originating from rain 
storms falling below the damsite. 

Dams at Sites 1 and 2 

111-6.08 DESCRIPTION O F  ALTERNATIVE. This alternative calls for the construction 
of 2 dams. The upstream dam, a t  site 1, would control a drainage area of 47 square miles 
and would be identical t o  the single dam considered at site 1. The second dam, a t  site 2, will 
include an embankment, ungated outlet works, access roads and a concrete-lined spillway. 
No diversion channel or levee will be required, thereby eliminating the need t o  modify the 
Black Canyon Highway. As part of a combination, the dam at site 2 would be smaller than a 
single dam at the same site, and would control only 9 additional square miles of drainage 
area. 

111-6.09 ENVIRONMENTAL EFFECTS O F  ALTERNATIVE. As part of a combination, 
the dam proposed for site 1 would be identical to  the single dam considered at the site, and 
the impacts will be identical t o  those discussed in paragraph 111-6.06. The additional effects 
of a small dam at site 2 are discussed in the following subparagraphs. 



a. Topography. The natural topography of the damsite would be altered by the 
construction an 5,120 lineal feet of embankment, reaching a height of 35 feet, and by 
construction of a lined spillway, access roads, and recreational facilities. About 250 acres in 
the inundation area would be sul~ject to periodic inundation by floodwaters. Further 
alterations would result from sediment accumulation behind the dam; 270 acre-feet of 
storage would be allocated for sediment accumulation over a 10Qyear period. 

b. Natural Resources. The effects of a small dam at site 2 on natural resources would 
be substantially the same as those discussed in paragraph 111-6.03, though of lesser 
magnitude. The existing mining operation at the site would be affected. 

c. Subsurface Hydrology. The small dam at site 2 would contribute to  the effects on 
subsurface hydrology previously discussed for single dam alternatives. 

d. Water Quality. The dam and associated recreational facilities would have no effect 
on water quality in the area. 

e. Vegetation and Wildlife. This alternative would have essentially the same effects on 
vegetation and wildlife as previously discussed for single dams at sites 1 and 2. 

f. Archeological and Historical Resources. The impacts of this two dam combination 
would be identical to the impacts of single dams proposed for sites 1 and 2. 

g. Population and Land Use. Construction of a small dam at site 2 would have no 
effect on the future population and land use in the area. 

h. Social. Construction of the dam at site 2 would require the relocation of no homes 
or businesses. 

i Transportation. The dam embankment would become a permanent barrier to 
informal human movement. 

j. Recreation. The recreational facilities that would be provided at the damsite would 
provide for a wide range of recreational opportunities. This would eliminate some of the 
informal activities for which the site is currently used, often illegally. 

k. Esthetics. Construction of a dam at site 2 would have an impact on the visual 
quality of the area. As part of a combination, a dam at site 2 would be reduced in size from 
a single dam at the same site, and would have a correspondingly reduced visual effect. The 
embankment might be visible from Black Canyon Highway for a period of time, but 
increasing development and landscaping along the highway would eventually block any view 
of the structure. 

111-6.1 0 REASONS FOR REJECTING ALTERNATIVE. The additional flood control 
benefits obtained by constructing dams at sites 1 and 2 would not be sufficient t o  offset the 
increases in construction costs and the increase in environmental impacts associated with 
construction at both sites. 



Dams at Sites 1 and 4 

111-6.1 1 DESCRIPTION OF ALTERNATIVE. This alternative calls for the construction 
of 2 dams. The upstream dam at site 1 would control a drainage area of 47 square miles and 
would be identical to the single dam proposed for site 1. The second dam, at site 4, will be 
smaller than the single dam proposed for the site as part of the recommended plan. The 
dam, consisting of an embankment, ungated outlet works, access roads, and concrete lined 
spillway, would control an additional 43 square miles of drainage area. 

111-6.12 ENVIRONMENTAL EFFECTS O F  ALTERNATIVE. As part of a combination, 
the dam proposed for site 1 would be identical to the single dam proposed for site 1,  and 
the impacts would be the same as those described in paragraph 111-6.06. The additional 
effects of a small dam at site 4 are discussed in the following subparagraphs. 

a. Topography. The area of the damsite would be altered by the construction of 
9,380 lineal feet of embankment, a maximum of 49 feet high, along with outlet works, 
access roads, a lined spillway and associated recreational facilities. About 800 acres in the 
reservoir area would be periodically affected due to  inundation by floodwater. Further 
alteration will occur as a result of sediment accumulation behind the dam. A storage 
capacity of 1,300 acre-feet has been allocated for sediment accumulation over a 100-year 
period. 

b. Natural Resources. The effects of a small dam at site 4 on natural resources would 
be similar to  those discussed in previous alternatives. No mining operations are presently 
being conducted at the site. 

c. Subsurface Hydrology. The dam at this site would contribute to  the effects on 
subsurface hydrology previously discussed for other alternatives. 

d. Water Quality. The dam and associated recreational facilities would have no effect 
on the water quality in the area. 

e. Vegetation and Wildlife. This alternative would have essentially the same effect as 
those described for a single dam proposed for site 1 and the recommended dam proposed 
for site 4. 

f. Archeological and Historical Resources. The effects of this 2 dam combination on 
archeological and historical resources would be identical to those described for the single 
dam at site 1 and the recommended dam proposed for site 4. 

g. Population and Land Use. Construction of a dam at  site 4 would have an impact on 
land use in the area. The dam would provide 800 acres of permanent open space in an area 
presently designated by local land use plans for rural and low density residential uses. The 
recreational facilities that would be provided at the darnsite are not of the type that would 
cause private development plans t o  be escalated. 



h. Social. Construction of the dam would result in the relocation of 9 homes. 
Individuals involved in the relocations would be compensated according to the Uniform 
Relocation Assistance and.Real Property Acquisition Policies Act of 1970. 

i. Transportation. Construction of the dam embankment would result in the 
termination of Deer Valley Drive west of 35th Avenue. Deer Valley Drive would be 
relocated over the embankment. This will cause inconvenience to people living in the area. 

j. Recreation. The recreational facilities that would be provided would provide for a 
wide range of recreational opportunities. Construction of the facilities would eliminate some 
of the informal and often illegal uses of the site. 

k. Esthetics. A dam at site 4 would have an effect on the visual quality in the area. As 
a large and t~navoidable obstacle, to be built in close proximity to  existing homes, the tiilln 
would severely restrict the sense of open space in the area. The dam might be visible to 
north-bound travelers on the Black Canyon Highway for a period of time, but increasing 
commercial development and landscaping along the highway would eventually eliminate any 

• view of the dam. 

111-6.13 REASONS FOR REJECTING ALTERNATIVE. The increased costs of 
constructing dams at both site 1 and site 4 would be offset by the increase in flood control 
benefits obtained. However, construction of the 2 dams would increase the adverse effects 
on the environment without providing for significantly greater flood control benefits than a 
dam at the recommended site. 

Dams at Sites 1, 2, and 3 

111-6.14 DESCRIPTION OF ALTERNATIVE. Three dam combination (Sites 1, 2, and 
3). This alternative calls for the construction of 3 dams. The dams at sites 1 and 2 would be 
identical to  the dams described in paragraph 111-6.08. The third dam, to  be constructed at 
site 3,  would include an embankment, ungated outlet works, access roads, and concrete lined 
spillway. An additional 11 square miles of drainage area would be controlled by the third 
dam. 

a 111-6.15 ENVIRONMENTAL EFFECTS OF ALTERNATIVE.. As part of a 3-dam 
combination, the effects of the dams at sites 1 and 2 would be identical t o  those discussed 
in paragraph 111-6.09. The additional effects of a dam at  site 3 are discussed in the following 
subparagraphs. 

a. Topography. Topographic alterations would result from the construction of an 
embankment, levee, unlined spillway access roads, and recreational facilities. A total of 
5,900 feet of artificial embankment would be created, and 260 acres in the reservoir area 
would be affected by periodic inundation by floodwaters. Further alterations wil occur as a 

for sediment accumulation over a 1 OGyear period. 
a result of sediment accumulation behind the dam; 320 acre-feet of storage has bee allocated \ 



b. Natural Resources. An existing sand and gravel mining operation at the area would 
not be required to  relocate and would not be affected. The other effects of a dam a t  site 3 
on  natural resources would be similar to  those discussed in previous alternatives. 

c. Subsurface Hydrology. The dam at site 3 would contribute t o  the effects on 
subsurface hydrology previously discussed for other alternatives. 

d. Water Quality. A dam and associated recreational facility at site 3 would have no 
effect on water quality in the area. 

e. Vegetation and Wildlife. Construction of this alternative would result in the loss 
and/or alteration of natural vegetation and wildlife habitat over an estimated 170 acres. The 
dam, spillway, dike and access roads would permanently remove about 45 acres of biotic 
communities. Borrow areas, although undesignated, would probably result in the removal of 
an estimated 125 acres of wildlife habitat. Habitat losses within the borrow area would not 
be permanent since these areas would revegetate following construction activities, although 

a' 
natural habitat vegetation might be very slow. The borrow and other areas disturbed by 
construction would be contoured and landscaped to enhance redevelopment of biotic 
communities. These areas would recover some wildlife habitat value for reptile, small • 
rodents and birds. An estimated 5 acres of desert wash vegetation, 50  acres of natural 
outwash, and 1 15 acres of highly disturbed vegetation and upland habitat would be removed 
within the proposed project area. Riparian vegetation losses would require mitigation 
because this habitat has high ecology value for wildlife. The habitat losses would affect 
mostly reptiles, small rodents, rabbits and birds. The alternative would expose about 3 15 
acres of biotic communities within the standard project flood overflow area t o  the effects of 
inundation and sedimentation during such a large flood. It is more probable that flood a* 
damage to  biotic communities would be confined to a smaller area (acreage undetermined) 
during either 50  or 100-year floods. Riparian vegetative growth upstream from dam should 
be enhanced because of the additional water supply. Likewise, riparian and outwash 
vegetation downstream from tlie dam may experience somewhat reduced vigor and cover 
because of less water supply. The total impact upon vegetation and wildlife at this site 
would be very small since modification of the area would be very limited and about half of 
the area has been highly disturbed or stripped of vegetation. No threatened or endangered 
plant or wildlife species would be jeopardized by this alternative. 

f. Archeological and Historical Resources. The construction of a dam at site 3 would • 
directly alter or  destroy only one site classified as a seasonal gathering area. Two additional 
sites, also seasonal gathering areas, would be located near enough to tlie flood pool to  be 
indirectly affected by a dam at this location. Mitigative measures would only be applied to 
the directly affected site, and would be identical to tlle measures described for the 
recommended plan. a 

g. Population and Land Use. Construction of a dam at site 3 would have no  effect on 
population or future land use in the area. Local and county land use maps designate the area 
in the vicinity of the damsite to remain natural desert. If urbanization eventually encroaches 
on the area, the dam would permanently preserve open space. The recreational facilities 
would not be of the type that would encourage escalation of any private development plans 
that might exist. 



h. Social. No relocations of homes would be necessary. 

i. Transportation. The dam embankment and levee would be a barrier to movement 
and would require relocation of a road that is presently used by vehicles servicing the sand 
and gravel mining operation. 

j. Recreation. The recreational facilities that would be constructed as a part of the 
project feature would provide for a wide range of recreational opportunities. 

k. Esthetics. The construction of a dam at site 3 would affect the visual quality of the 
area. The dam would be visible to persons traveling north on Black Canyon Highway. 

111-6.16 REASONS FOR REJECTING ALTERNATIVE. The additional flood control 
benefits obtained by constructing dams at sites 1, 2, and 3 would not be sufficient to  offset 
the increase in construction costs and the increase in environmental impacts associated with 
construction at 3 sites. 



111-7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM 
USES O F  MAN'S ENVIRONMENT AND THE MAINTENANCE 

AND ENHANCEMENT O F  LONG-TERM PRODUCTIVITY 

111-7.01 The recommended flood control plan will reduce flood damage t o  existing urban 
developments. This protection will be afforded not only t o  existing populations but  also to  
future populations: The recommended Adobe Dam project feature will also provide 
recreation facilities that will be available t o  both existing and future populations. The 
recommended project feature will provide for the study and recovery of archeological 
resources. 

111-7.02 The project feature will permanently alter 400 acres of wildlife habitat. In 
addition t o  flood protection afforded t o  existing urban areas, 865 acres of presently 
undeveloped flood plain will be protected and will have a potential for future development. 



111-8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS 
O F  RESOURCES WHICH WOULD BE INVOLVED IN THE 

PROPOSED ACTION SHOULD IT BE IMPLEMENTED 

111-8.0 1 The recommended project feature will permanently commit 1,3 10 acres of land 
to  flood control and associated recreational purposes. 

111-8.02 Construction of this project feature will result in the destruction of archeological 
resources at the Skunk Creek Archeological District. 

111-8.03 Construction of  Adobe Dam and appurtenances will require 2.3 million cubic 

' 0  
yards of  earth (silt, sand, gravel and cobbles). 



111-9. COORDINATION 

111-9.01 Coordination for the Adobe Dam project feature has been carried ou t  through 
numerous telephone conversations and meetings with interested home and land owners in 
the project study area. Particular concern about construction of  the dam at  the 
recommended site has been expressed by Saddleback Meadows Homeowners' Association, 
the Jade Park Mobile Home Community, and the Deer Valley Planning Committee. 

111-9.02 The  concern centers around the location of the recommended dam. The  Jade Park 
Mobile Home Community considers the recommended site unacceptable, and has presented 
the Corps with a report outlining an alternative site for consideration. Saddleback Meadows 
Homeowners' Association and the  Deer Valley Planning Committee recommend the 
construction of the 2-dam combination at  sites 1 and 4 to  reduce the height of the  dam at 
site 4. 

111-9.03 In addition t o  concerns about the location of the recommended dam, Saddleback 
Meadows Homeowners' Association and the Deer Valley Planning Committee object t o  the 
location of  some of the proposed recreation facilities and have requested that they be 
included in future recreation planning for the damsite. 

111-9.04 Continuing efforts are being made to resolve the conflicts associated with this 
project feature. The  alternative damsite suggested by the Jade Park Homeowners' 
Association is being explored, and the construction of a 2 d a m  combination at sites 1 and 4 
will be investigated in detail during Phase I1 design studies. Following a request by Deer 
Valley Planning Committee, flood control measures will be considered along Scatter Wash. 
In addition, a member of the Deer Valley Planning Committee and the Saddleback Meadows 
Homeowners' Association will be invited t o  join the recreational task force, which is 
planning the recreational facilities for Adobe Dam. 
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SECTION IV 

NEW RIVER DAM 
Feature of the 

New River and Phoenix City Streams 
Flood Control Project 

IV- 1. PROJECT DESCRIPTION 

IV-1.01 INTRODUCTION AND PURPOSE. This section describes the New River Dam 
feature of the New River and Phoenix City Streams Flood Control Project. This section 
includes: (a) a detailed description of the recommended New River Dam project feature, (b) 
a description of the environmental setting in the immediate area of the recommended 
damsite and alternative damsites, (c) the relationship of New River Dam to  land use plans 
for the area, (d) the probable impact of New River Dam on the environment, (e) the 
probable adverse impacts which cannot be avoided should New River Dam be constructed, 
(0 an analysis of the alternative sites and facilities studied, (g) the relationship between the 
short-term use of the environment at the recommended damsite and the maintenance and 
enhancement of long-term productivity, (h) the irreversible and irretrievable commitments 
of resources which would be involved should the feature be constructed, and (i) the 
coordination effort which has taken place. 

IV-1.02 PROJECT FEATURE LOCATION. The site of the recommended New River 
Dam feature is on the New River about 9 miles north of the New River-Skunk Creek 
confluence. This site, which is the authorized site, is located about 14 miles north of 
Glendale and 6-112 miles west of the Black Canyon Highway. The location of the 
recommended dam embankment, dike, and reservoir is shown on plate 19. 

IV- 1.03 AUTHORIZED AND RECOMMENDED PROJECT FEATURE. The authorized 
and recommended New River Dam is sited between the easterly tip of West Wing Mountain 
and an unnamed knoll northwesterly from Keefer Hill. The main elements of a dam a t  this 
site will include an embankment, a dike, a concrete-lined spillway, an ungated outlet works, 
and access roads. (See pl. 19.) These elements are described in the following subparagraphs. 

• a. Embankment. The dam embankment will have a length of 2,800 feet and a crest 
elevation of 1,482 feet, which will be a maximum of 91 feet above the elevation of the 

a existing streambed. The embankment will be a compacted-earthfill structure. 

b. Dike. The dike, which will extend northerly from West Wing Mountain paralleling 
Lake Pleasant Road, will have a length of 5,800 feet and a maximum height of about 3 0  feet 
above the lowest elevation along its centerline. 

c. Spillway. The spillway will be concrete lined. Its width will vary from 220 feet at  
the crest to 173 feet at the downstream end of the chute. This rectangular section, which 
will be 589 feet long, will include 94 feet of approach channel, 470 feet of chute structure, 
and a 25-foot-long flip bucket. 

IV- 1 



d. Outlet Works. The outlet works will consist of an ungated intake structure, 
conduit, and an energy dissipator. Discharge through the outlet conduit, which will be 450 
feet in length and 8.5 feet in diameter, will be 2,590 cfs with the water surface at spillway 
crest. At the downstream end of the conduit, an energy dissipator will reduce the velocity of 
flow from 60 to 14 feet per second before the water is discharged into the streambed. 

e. Access Roads. Vehicular access to the dike, dam, and spillway will be provided by 
one road having its single entrance at the northernmost end of the dike, which ties into Lake 
Pleasant Road. The total length of the access and service roads will be approximately 18,500 
feet, with a constant elevation of 1,484 feet. 

f. No recreational facilities are presently planned at the recommended New River Dam. 
This will not preclude recreational or wildlife development at a later date. 

IV-2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT FEATURE. 

IV-2.01 INTRODUCTION. The sites considered in selecting the recommended site for 
the New River Dam feature are in three locations on the New River. Both the recommended 
(authorized) site and Alternative Site 1 (which is located approximately 2,000 feet 
downstream from the recommended site) are located in a narrow valley between West Wing 
Mountain and outliers of East Wing Mountain. Alternative Site 2 is about 2.2 miles 
downstream from the recommended site. The environmental setting at the recommended 
and alternative sites is described in the following paragraphs. 

IV-2.02 TOPOGRAPHY. The hills to the east of the recommended site and Alternative 
Site 1 are a northern extension of the HedgpethHills, while the west side is composed of 
uplifts that separate New River from the Agua Fria River system. The hills adjacent to the 
damsites are over 2,020 feet in elevation, while the lowest part of the river valley is 1,325 
feet. The valley at the recommended damsite is constricted by the West Wing Mountains and 
Keefer Hill, an outlier of East Wing Mountain. From this point southward to Alternative 
Site 1, New River is confined to a narrower bed. The valley area has a slope of 20 to 40  feet 
per mile. 

IV-2.03 Alternative Site 2 is on a wide plain between Pitcher Hill on the east, which has a 
maximum elevation of 2,585 feet, and unnamed hills south of West Wing Mountain, which 
have a maximum elevation of over 1,850 feet. The wide flood plain has a slope of about 30 
feet per mile. 

IV-2.04 GEOLOGY AND SOILS. The embankments at both the recommended site and 
Alternative Site 1 would be on poorly consolidated alluvium (primarily silt, sand, and gravel, 
with occasional cobbles and boulders) that is about 90 feet deep. The alluvium is underlain 
by tuffaceous agglomerate and granite. The embankment at Alternative Site 2 would be on 
alluvium of unknown depth. At the recommended damsite, the west abutment is 
well-cemented tuffaceous agglomerate of undetermined thickness capped with felsite and 
andesite and the east abutment is granite and granodiorite overlain by felsite. Both 
abutments are thinly veneered with talus. At Alternative Site 1, the west abutment is felsite 
with occasional intervals of welded tuff and the east abutment is weathered granite. Talus is 
negligible at both abutments. At Alternative Site 2, the west abutment is granite and gneiss 
and the east abutment is felsite with an andesite cap. The spillway at the recommended 



damsite will be excavated in granite; the spillway at Alternative Site 1 would be excavated in 
granite and crystalline quartzite; and the spillway at Alternative Site 2 would be excavated 
in felsite. The dike that is common to both the recommended site and Alternative Site 1 is 
on older alluvium (consolidated silt, sand, and gravel) of unknown thickness. 

IV-2.05 The mountain soils in the study area are thin and poorly developed, while the 
valley soils are alluvial soils (sand, gravels and cobbles) in the drainages and sandy loam or 
loam on the gently sloping fans and valley slopes (ref. 3). 

IV-2.06 SURFACE HYDROLOGY. New River and its tributaries drain the western 
slopes of the New River Mountains and then flow southward across the dissected plateau at 
the northwest end of Biscuit Flat. In the Biscuit Flat area, the drainages form a dense 
dendritic pattern that merges at the study area. Here, the water course is confined by hills 
before it flows onto the lower bajada of Deer Valley. A dam at the recommended site will 
control the runoff from 164 square miles. A dam at Alternative Site 1 would control the 
runoff from 176 square miles, and a dam at the Alternative Site 2 would control runoff 
from 164 square miles of drainage area. Based on stream gage records the average annual 
runoff for the New River study area is estimated to  be 4,200 acre feet annually. 

IV-2.07 SUBSURFACE HYDROLOGY. The U.S.G.S. reports that depths to 
groundwater in the study area generally range from 200 to 300 feet. Data for a well within 
the study area of the recommended damsite indicated depth-to-water of 126 feet in August 
of 1970. Groundwater depths in the area have been decreasing, with a drop of 49 feet 
during the decade from 1962 to 1972 (ref. 27). Wells in the area are capable of producing 
1,000 or more gallons per minute. Infiltration rates in the area are high, often measured in 
the feet-per-day range. No water quality data are available for wells in the New River Dam 
area. 

IV-2.08 VEGETATION AND WILDLIFE. The study area at the recommended site and 
at Alternative Site 1 is a natural desert landscape with little disturbance to  the vegetative 
communities. (See photo 13 and pl. 26). About 350 acres of desert wash vegetation and 
1,665 acres of desert outwash and upland vegetation are within the study area. An 
additional 25 acres are classified as having highly disturbed vegetation. The site is relatively 
isolated, which accounts for the lack of significant disruption to the natural communities. 
The vegetation is more varied and denser than at the sites for Cave Buttes or Adobe dams. 
Some of the largest specimens of ironwood (25-30 feet tall) seen near Phoenix grow near 
this site (see photo 14). Large ironwoods are unique in the Phoenix area, because many have 
been cut for firewood or have been removed for citrus planting. 

a IV-2.09 None of the land in the study area at the recommended site and Alternative Site 1 
is currently under cultivation, and there is little evidence that farming occurred here 
historically. The area is used for grazing many types of domestic animals, including cattle, 
sheep, goats and horses. The disturbances to the vegetative communities are primarily from 
grazing and off-road vehicular uses. The area contains an extensive area of high quality 
riparian wildlife habitat, composed of dense growth of large mesquite, ironwood, blue 
paloverde and desert willow (photo 15). Riparian habitat of this quality in close proximity 
t o  metropolitan Phoenix is limited. This habitat, as well as bajada and upland habitats, 
provides food and cover for such game species as doves, quail and cottontail rabbits. A few 



desert mule deer can also be found at the site. Many nongame wildlife species also inhabit 
the area, including many birds, large and small mammals, amphibians and reptiles. 

IV-2.10 Comparing the three dams recommended as project features, based on habitat 
quality and least amount of disturbance, animal population densities should be greatest at 
the recommended New River Dam feature, followed in descending order by Cave Buttes and 
Adobe Dams. 

IV-2.11 Alternative Site 2 has about 110 acres of desert wash vegetation and 1,500 acres 
of desert outwash and upland vegetation within the standard project flood overflow area. 
This site has experienced greater habitat disturbance than the recommended site or 
Alternative Site 1. The disturbance to the desert landscape has occurred from a mining 
operation, land clearing (about 10 acres), and a trailer site. An estimated 100 acres have 
highly disturbed plant communities. Extensive damage to the vegetation and land has 
occurred from use of the area by off-road vehicles. Open-land grazing occurs throughout the 
alternative site. As at the upper sites, game species are common, providing many hunting 
opportunities. 

IV-2.12 ARCHEOLOGICAL AND HISTORICAL RESOURCES. An intensive survey of 
archeological and historical resources in the New River study area was conducted by 
Arizona State University, Department of Anthropology, under a contract with the Corps of 
Engineers. A total of 43 archeological sites were recorded in the study area, of which 20 
were at the recommended site and Alternative Site 1, and 23 were at Alternative Site 2. No 
single attribute, except for the presence of material culture remains on the surface, is 
characteristic of all the manifestations. In terms of size, the archeological sites range from a 
sherd and/or lithic tool scatter within a circle only a few yards in diameter to a continuous 
distribution of remains over an area of about 0.45 square miles. The State Historic 
Preservation Officer has recommended that an area comprising all of Sections 1, 2, and 3, 
and the north 112 of Sections 11 and 12 of Township 4 North, Range 1 East, and the south 
112 of Sections 13, 14, and 15, and all of Sections 22, 23, 24, 25, 26, 27, 34, 35, 36, of 
Township 5 North, Range 1 East be nominated to the National Register of Historical Places 
as an archeological district. (pl. 10) The New River Dams Archeological District was 
nominated to the National Register in July 1975 (ref. 29). 

IV-2.13 A classification of site types within the archeological district includes sherd 
and/or lithic scatter areas, campsites, gathering sites, agricultural areas, habitation sites, 
multicomponent sites and 4 sites which do not fit in any of these categories. These 4 sites 
include three parallel channels 1,300 feet long; a ring of fire cracked rock, probably 
belonging to  a food-processing unit of an early date; a ceremonial quartz rectangle; and a 
horseshoe-shaped basalt boulder structure suggestive of a lookout or shrine. One historical 
site has been identified at the recommended dam site. 

IV-2.14 POPULATION. The New River study area contains no residential dwelling 
units. The pattern of development depicted in the following tabulation is based on 
population projections for Maricopa County made by the Bureau of Economic Analysis of 
the U.S. Department of Commerce and the Economic Research Service of the U.S. 
Department of Agriculture (OBERS). The projections were allocated by the Corps of 
Engineers within the county on the basis of data provided by the Maricopa Association of 
Governments, historical trends, local and regional land use plans, current zoning and the 



National Flood Disaster Act of 1973. The population pro.jections were calculated for an area 
with a radius of 5 miles from the recommended New River Dam. 

Year Population Density 
(persons sq. mi.) 

1979 Negligible 
1990 Negligible 
2020 25,000 320 

IV-2.15 LAND USE. The majority of the land in the three New River damsites 
considered is used for grazing, although some land at Alternative Site 2 has been platted in ' preparation for future subdivision and development. There are several mineral mining leases 
on lands along the New River at Alternative Site 2. The present land ownership at the 
recommended site is shown on plate 27. 

IV-2.16 TRANSPORTATION. Improved roads are scarce in the area; however, the sites 
can be reached by driving t o  the northernmost end of 83rd Avenue. The sites are also easily 
approached from Lake Pleasant Road. No railroads are present in the study area. A private 
landing strip is located 1.5 miles west of the recommended site. 

1V-2.17 RECREATION. There are no formal recreational facilities at any of the sites. 
The sites show evidence of use by hunters and off-road vehicles, although some of this use 
involves trespass. Hunting is permissible on some public lands and on non-posted private 
lands. 

IV-2.18 NOISE. There are no point sources of noise at any of the sites. 

IV-2.19 ESTHETICS. Relative to  all of the project damsites, these sites have the greatest 
esthetic value. The East Wing and West Wing Mountains provide a background of high visual 
quality t o  the extensive riparian vegetation in the New River floodway, which forms 
esthetically pleasing dark ribbon patterns on the lighter colored valley floor. Scenic vistas 
from the West Wing Mountains include the Hieroglyphic Mountains on the northwestern 
horizon across the dark desert wash vegetation of the Agua Fria flood plain. An unnamed 
hill bounds the northeast margin of the study area, providing an additional visual resource. 
Vistas to  the south of the study area include the green agricultural development of the Deer 
Valley and a view of the encroaching urban development. 



IV-3. RELATIONSHIP OF THE PROPOSED ACTION 
TO LAND USE PLANS 

IV-3.01 The recommended project feature (proposed action) conforms to the objectives 
and specific terms of existing and proposed Federal, State, and local land use plans, policies, 
and controls. The recommended floodway on the New River conforms to the objectives of 
the Flood Disaster Protection Act of 1973 (PL 93-234) as well as to the objectives of the 
State of Arizona Preventive Flood Control Law (Ariz. Rev. Stat. Ann. 45-2341-2346, 
May 3, 1973). ?'he Flood Disaster Protection Act requires that flood prone areas be 
identified and that flood plain ordinances be adopted. The State of Arizona Preventive 
Flood Control Law restricts construction within areas prone to flooding until the 
appropriate governing body adopts flood plain regulations. Because both Federal and State 
laws require flood plain management on land that would be affected by the project feature, 
the recommendation to  continue flood plain management conforms to  the objectives and 
intents of the laws. 

IV-3.02 The recommended New River Dam conforms to  the MAG Composite Land Use 
Plan which designates conservation land uses for the affected area. (pl. 14) The Maricopa a 
County Land Use Plan designates the affected area as a desert and mountainous area, and 
shows New River Dam at its recommended site. 



IV-4. THE PROBABLE IMPACT O F  THE PROPOSED PROJECT FEATURE 
ON THE ENVIRONMENT 

IV-4.01 TOPOGRAPHY. The topography at the recommended damsite will be altered 
by the construction of a main embankment, one dike, a concrete-lined spillway, and access 
roads. A total of 8,600 feet of embankment will rise as high as 91 feet above the streambed, 
and 1,460 acres will be affected periodically by inundation with flood waters. Sediment 
accumulation will alter the area upstream of the dam; 4,920 acre feet of storage has been 
allocated for sediment accumulation over a 100-year period. 

IV-4.02 NATURAL RESOURCES. The recommended project feature will have a 
minimal effect on the quantity of sand and gravel available to  be mined. The land under the 
embankments will be permanently inaccessible as a potential resource. The sediments that 
accumulate behind the dam will not be conveyed t o  the downstream channels. These 
sediments will be available t o  mining operations. The sediments not removed by mining will 
be periodically cleared to  maintain the storage capacity of the reservoir. Construction o f  the 
embankments will require large quantities of material. An estimated 195 acres will be 
excavated as borrow to  supply the necessary material. Approximately 143 acres of  the 
designated borrow areas will be within the reservoir. 

IV-4.03 SUBSURFACE HYDROLOGY. As a result of the construction of the dam, 
flood flows will be temporarily detained for release at a controlled rate. This will decrease 
the volume of surface flows in the downstream channels during periods of flooding, and will 
increase the duration of flows in the downstream channels. This, in turn, will increase the 
groundwater recharge potential. The potential recharge is not sufficient t o  affect the total 
groundwater regimen in the area. Riparian habitat along the downstream channels may 
benefit from the increased duration of available moisture. 

IV-4.04 WATER QUALITY. The recommended project feature will have no effect on 
water quality in the area. 

IV-4.05 VEGETATION AND WILDLIFE. The proposed project will cause a significant 
loss of native vegetation and wildlife habitat a t  the relatively unspoiled New River site. The 
habitat losses will not jeopardize the perpetuation of plant and animal communities locally 
or  regionally since the species occur extensively throughout the Sonoran Desert; however, 
the impact of the loss is viewed as severe because of the excellent quality of the habitat, 

0 especially the native desert wash community, and its close proximity to  Phoenix. Habitat of 
the quality found at New River will be in danger of elimination as Phoenix continues to  
grow and expand. The impact of the proposed action is significant enough to  warrant 

a mitigation for the loss of riparian vegetation. In total, about 300 acres of desert biotic 
communities will be removed by the recommended project feature. Construction of the 
proposed dam, dike, spillway and access roads will permanently remove about 100 acres of 
wildlife habitat. Borrow areas will eliminate natural vegetation from an estimated 200 acres 
of land. For construction of the dam and dike an estimated 225 acres of high quality 
(natural growth with little man-made alterations) desert wash or riparian vegetation, utilized 

• by a diverse variety of wildlife species, will be removed by project related activities. The 
remaining vegetation to  be affected by the project (about 75 acres) is desert outwash and 
upland vegetation with a fairly sparse assemblage of plants. 



IV-4.06 In addition t o  the 300 acres of habitat physically removed by the proposed 
action, an estimated 1,460 acres of vegetation will be vulnerable to  inundation from a 
standard project flood. However, probability of this occurrence is only once in a 200- to  
300iyear period. Inundation of vegetation over a much smaller area (acreage undetermined) 
is more likely to  occur during smaller 50 or 100-year floods. A 100-year flood will inundate 
about 1,000 acres for 3 days and 80  acres for 7-112 days. A 10-year flood will cover about 
300 acres for 1 day and 80  acres for 2-112 days. Prolonged inundation and heavy 
sedimentation probably would kill or severely damage large trees and shrubs in part of the 
overflow area. Vegetation characteristic of highly disturbed areas (i.e. many weedy annuals) 
would flourish while many desert wash and outwash plain species would be lost. An area 
behind the dam of perhaps 100 to  200 acres, where water will frequently impound and 
maintenance operations will be required, will be characterized by highly disturbed vegetation 
of mostly weedy forbs and grasses. The community structure probably would approximate 
that found in the area subject to  inundation behind Cave Creek Dam. The weedy herbaceous 
growth and grasses behind Cave Creek Dam that thrive under such highly disturbed 
conditions provide excellent food and cover for wildlife, especially such game species as 
Gambel's quail, mourning and white-winged doves, and rabbits. 

IV-4.07 When possible, borrow areas will be located where damage t o  natural vegetation, 
especially high quality riparian growth, will be reduced. Borrow areas will be contoured to  
facilitate reestablishment of natural vegetation. Exposed project areas will be landscaped 
with native vegetation t o  provide visual and habitat benefits. Suitable species of native 
vegetation in the borrow and excavation areas will be salvaged and used for landscaping 
when possible (i.e., saguaro cactus, barrel cactus). In those disturbed areas where surface 
soils are removed and not replaced, natural redevelopment of desert trees and shrubs may be 
very slow and forbs and grasses probably will predominate for many years. The downstream 
slope of the dam and dike will be landscaped, helping to  recover some wildlife habitat losses. 
Wildlife expected to  dominate the disturbed terrestrial habitats include lizards, snakes, 
pocket gophers, desert mice and rats, rabbits, doves and various song birds. 

IV-4.08 The impoundment of water behind New River Dam during floods will influence 
the quality of the riparian vegetation behind the dam and downstream. The floodway below 
the dam will significantly decrease, resulting in a decrease in total plant cover and vigor 
along New River from the dam t o  Skunk Creek. A similar condition appears to predominate 
along Cave Creek below Cave Creek Dam although no empirical data are available to  support 
this assumption. Riparian vegetation behind New River Dam probably will show increased 
vigor and cover in response to  an additional water supply. However, any enhancement of 
riparian growth behind the dam probably will be at the expense of riparian and outwash 
vegetation downstream from the dam ( is . ,  a redistribution of total plant biomass). Salt 
cedar presently does not occur at the proposed New River Dam site. It is not known if the 
development of this dam will produce conditions favorable for salt cedar growth. For 
example, salt cedar growth behind the existing Cave Creek Dam is very rare. Although salt 
cedar provides wildlife habitat benefits for such species as white-winged doves, it is often at 
the expense of native vegetation which provides valuable food and cover sources. 



IV-4.09 Large ironwood, mesquite, blue paloverde, and desert willow will be removed by 
the proposed action. The loss of these trees as well as other less prominent members of the 
desert wash community structure represents a significant adverse impact on wildlife species 
since such growth provides food, cover, nesting and resting habitat. The loss of saguaro 
cactus is also viewed as adverse. The saguaro cactus has been declining in numbers in 
Arizona because of limited recruitment of new plants. Several factors (i.e., temperature, 
moisture, land uses) are apparently responsible for the limited recruitment of new plants. 
This large prominent plant provides esthetic benefits as well as food and cover for various 
wildlife species (i.e., flicker, Gila woodpecker, white-winged dove, elf owl, woodrat). Every 
effort will be made to  retain or salvage saguaro cactus during project construction. 

IV-4.10 The proposed action will remove habitats that support a variety of wildlife species 

a including lizards, snakes, rabbits, small rodents, song birds, doves, quail, hawks, badger, 
coyote, fox, javelina, and mule deer. Many small animals, especially rodents and reptiles, 
will be destroyed by construction activities and/or inundation of the overflow area during 
floods. Those animals not actually killed by construction activities will be displaced to  
surrounding habitats probably already supporting maximum wildlife populations and 

• probably most would not survive. 

IV-4.11 No threatened or endangered plant or animal species will be jeopardized by the 
proposed action. 

IV-4.12 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Construction of the 
recommended project feature will alter or destroy 20 archeological sites that are located 
within the New River Dams Archeological District, a property that has been nominated t o  
the National Register of  Historic Places (pl. 10). The type of land modification and 
inundation associated with the recommended damsite precludes preservation of the cultural 
resources. Mitigation measures proposed by the Corps of Engineers t o  the Advisory Council 
on  Historic Preservation include the mapping of the location of artifacts, excavation, pollen 
analysis, carbon 14  and archaeomagnetism dating, identification of flora and fauna from 
archeological deposits, petrographic analysis of ceramics, and the formulation of an 
adequate research design and testing program to  identify and interpret the cultural resources 

' 

removed from the sites. The recovery ratio will vary, depending on the degree of impact and 
the importance of the site. Between 75 and 100 percent recovery is contemplated for sites 
that will be directly affected by construction. or borrow operations, while the recovery of 
moderately and minimally affected sites will vary from 1 to  40 percent depending o n  the 

@ estimated value of the site. 

IV-4.13 POPULATION AND LAND USE. Construction of a dam on New River at the 

0 -  recommended site will have no effect on future land use or population in the area. County 
and local land use plans presently indicate this site as the future location of New River Dam. 
The inundation basin behind the dam will become permanent open space. As a result of the 
construction of the dam, the floodway immediately below New River Dam will be reduced, 
and acreage will be released for other uses. Because of the remote location of this.acreage, 
no  impact on land use is expected to  occur. 



IV-4.14 SOCIAL. Although there is access to  the damsite via Lake Pleasant Road, there 
are no dwellings.within the area that will be affected by the project feature. Construction of 
the dam will benefit public health, safety and morale by reducing the threat of flooding and 
flood damages. 

IV-4.15 TRANSPORTATION. Construction of the recommended project feature will 
have no effect on the transportation network in the surrounding area. 

IV-4.16 RECREATION. No recreational facilities are planned for construction at the 
proposed New River Dam; however this will not preclude recreation or  wildlife development 
at a later date. Informal activities, such as hunting and hiking, will not be affected. 

IV-4.17 ESTHETICS. Construction of the recommended dam will adversely affect the 
visual qualities in the area. The main embankment will be visible from a large area 
downstream of the site. The dike will be immediately adjacent to  Lake Pleasant Road and 
will be unavoidably prominent t o  travelers using the road. The reservoir area behind the dam 
will remain undisturbed except during periodic flooding and will represent a permanent 
open space resource. 



IV-5. ANY PROBABLY ADVERSE ENVIRONMENTAL EFFECTS 
WHICH CANNOT BE AVOIDED 

IV-5.01 Visual impairment will occur with construction of the recommended project 
feature,. The  dam and its appurtenances will be obviously artificial structures that many 
persons will consider unattractive. 

IV-5.02 Sediments transported by New River will be impounded by the recommended 
dam;  an estimated 4,920 acre-feet of sediments will be impounded over a 100-year period. 

IV-5.03 Large quantities of material will be required for construction of the dam. 

IV-5.04 Construction of the project feature will subject 1,460 acres t o  the effects of 
periodic inundation and sedimentation. Approximately 300 acres of desert biotic 
communities within the reservoir area will be removed by the construction. Of this total,  
approximately 225 acres are high quality desert wash or  riparian vegetation. 

IV-5.05 Twenty archeological sites within the New River Dams Archeological District will • be altered or  destroyed. 



IV-6. ALTERNATIVES FOR THE PROPOSED 
PROJECT FEATURE 

IV-6.01 INTRODUCTION. Two alternative sites to the recommended site for the New 
River Dam project feature were considered. These alternative sites are discussed in the 
following paragraphs. 

IV-6.02 DESCRIPTION OF  ALTERNATIVE SITE 1. Alternative Site 1 is located 
approximately 2,000 feet downstream of the recommended site. The main embankment 
would be located across the same narrow valley spanned at the recommended site. The 
reservoir areas at both sites would be almost identical. The recommended site and 
Alternative Site 1 are considered one and the same in the project planning (ref. 32). 

IV-6.03 ENVIRONMENTAL EFFECTS OF ALTERNATIVE SITE 1. The 
environmental effects of Alternative Site 1 would be identical to those described for the 
recommended site. 

IV-6.04 REASONS FOR REJECTING ALTERNATIVE SITE 1. Alternative Site 1 was 
not selected over the recommended (authorized) site because it had no significant 
advantages. 

IV-6.05 DESCRIPTION OF  ALTERNATIVE SITE 2. Alternative Site 2 would be 
located on New River approximately 2.2 miles downstream from the recommended site. 
The primary structural features of a dam at this site would include a main embankment, 2 
dikes, a concrete-lined spillway, ungated outlet works and.access roads. 

IV-6.06 ENVIRONMENTAL EFFECTS OF ALTERNATIVE SITE 2. The degree of 
flood protection provided by a dam at Alternative Site 2 would not be significantly greater 
than that provided at the recommended site. The effects of a dam at this alternative site on 
surface and subsurface hydrology, water quality, vegetation and wildlife, population and 
land use, and social and transportation elements-as well as construction related temporary 
impacts-would be similar to  those described for the recommended site. 

IV-6.07 Topographic conditions at Alternative Site 2 differ from the recommended site. 
The recommended site spans a narrow valley, while the alternative site traverses a' wide 
plain. Although the embankment heights would be identical, the embankment at Alternative 
Site 2 would be approximately 4 times longer than the embankment at the recommended 
site. I t  would use a proportionately large quantity of natural resources and would create 
more obvious visual impairment. 

IV-6.08 Construction of a dam at Alternative Site 2 would also have a significant adverse 
impact on archeological resources, disturbing or destroying 23 sites. 

IV-6.09 REASON FOR REJECTING ALTERNATIVE SITE 2. Although a dam at 
Alternative Site 2 would provide an equivalent degree of flood protection to  that which will 
be provided by the recommended project feature, this protection would require an 
additional expenditure of about $5 million for the construction of a longer main 
embankment. 



IV-7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES O F  MAN'S 
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT 

O F  LONG-TERM PRODUCTIVITY. 

IV-7.01 The recommended project feature is an integral element of a flood control plan 
that will reduce flood damage to  existing urban and agricultural developments. This  
protection will be afforded not only t o  existing populations but also t o  future populations. 
The recommended New River feature will also preserve open space that will be available to 
both existing and future populations. The  recommended feature will provide for the study 
and recovery of  archeological resources. 

IV-7.02 The project feature will permanently alter 300 acres of wildlife habitat. 

*a 



IV-8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS O F  RESOURCES 
WHICH WOULD BE INVOLVED IN THE PROPOSED ACTION 

SHOULD IT BE IMPLEMENTED. 

IV-8.01 The recommended feature would commit 1,460 acres of land t o  flood control 
purposes. 

IV-8.02 Construction of this project feature will result in the destruction of archeological 
resources in the New River Dams Archeological District. 

IV-8.03 Construction of New River dam and its appurtenances will require 1.8 million 
cubic yards (silt, sand, gravel and cobbles) of material. 



IV-9. COORDINATION 

IV-9.01 Detailed coordination for the New River Dam feature of this project has been 
carried out with the Recreation Task Force, the Arizona Conservation Council, the U.S. 
Fish and Wildlife Service, the Arizona Game and Fish Department, the National Park 
Service, and the Advisory Council on Historic Preservation. 
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SECTION V 

SKUNK CREEK, NEW RIVER AND 
AGUA FRIA RIVER 

Feature of the 
New River and Phoenix City Streams 

Flood Control Project 

V-1. DESCRIPTION O F  PROJECT FEATURE 

V-1.01 INTRODUCTION AND PURPOSE. This section describes the Skunk Creek, New 
River, and Agua Fria River feature of the New River and Phoenix City Streams Flood 
Control Project. This feature will collectively be called the flowage easement feature. This 
section includes: (a) a detailed description of the flowage easement feature for these 
drainages, (b) a description of the environmental setting in the immediate area of the 
drainages, (c) the relationship of the flowage easement feature to  land use plans for the area, 
(d) the probable impact of the flowage easement feature on the environment, (e) the 
probable adverse impacts which cannot be avoided should the flowage easement feature be 
implemented, (f) an analysis of the alternatives studied, (g) the relationship between the 
short-term use of the environment in the study area and the maintenance and enhancement 
of long-term productivity, (h) the irreversible and irretrievable commitments of resources 
which would be involved should the flowage easement feature be implemented, and (i) the 
coordination effort which has taken place. 

V-1.02 PROJECT FEATURE LOCATION. The interconnected drainages of Skunk 
Creek, New River, and the Agua Fria River flow southwesterly and southerly t o  the Gila 
River. The portion of the drainage system affected by this feature is (a) Skunk Creek from 
the site of Adobe Dam to the confluence with the New River, (b) New River from the site 
of New River Dam to  the confluence with the Agua Fria River, and (c) the Agua Fria River 
from the New River to the Gila River. This part of the drainage system is about 15 miles 
west and northwest from central Phoenix. (See pl. 4.) 

V-1.03 AUTHORIZED PROJECT FEATURE. The authorized project feature, which is 
not presently recommended, comprises structural channelization of Skunk Creek, New 
River, and the Agua Fria River from the Adobe Dam site to  the Gila River. These elements 
are described in the following subparagraphs: 

a. Skunk Creek Channel. The authorized project feature provides for about 6.5 miles 
of concrete-lined trapezoidal channel on Skunk Creek from a point just upstream from the 
outlet of the authorized Union Hills diversion channel downstream to the New River. The 
design capacity of the channel would range from 24,400 to  41,400 cfs. The channel would 
have bottom widths ranging from 15 to 40  feet and depths ranging from 10 to  23 feet. 
Bridges would be required at 59th Avenue, Bell Road, and 83d Avenue; and about 2,000 
feet of Union Hills Drive would require relocation. 

b. New River Channel. The authorized project feature provides for about 8 miles of 
trapezoidal earth-bottom channel with revetted side slopes on New River from the Skunk 
Creek confluence to the Agua Fria River. The design capacity of the channel would range 



from 53,400 to  58,000 cfs. The channel would have bottom widths ranging from 400 to 
800 feet and depths ranging from 8.5 to  11 feet. The Santa Fe railroad, Highway No. 60, 
and the Glendale Avenue bridges would require modification. Dip crossings at Thunderbird 
Road and Peoria, Northern, and Olive Avenues would be required. 

c. Agua Fria River Channel. The authorized project feature provides for about 7.5 miles 
of trapezoidal earth-bottom channel with revetted side slopes on the Agua Fria River from 
the New River confluence to a point about 2 miles downstream (south) of the U. S. 
Highway 8 0  bridge. The design capacity of the channel would range from 70,000 to  74,000 
cfs. The channel would have bottom widths ranging from 800 to  1,500 feet and depths 
ranging from 8.5 to 10 feet. The channel invert under existing bridges and the channel 
terminus would be protected against scour with dumped stone. About one-half mile of El 
Mirage Road would be relocated and dip crossings would be required at Van Buren Street 
and at Indian School, Thomas, and McDowell Roads. 

V-1.04 RECOMMENDED PROJECT FEATURE. The recommended project feature 
provides for (a) designated floodways or flowage easements along Skunk Creek from the 
recommended Adobe Dam to  New River, along New River from the recommended New 

. River Dam t o  the Agua Fria River, and along the Agua Fria from the New River confluence 
to  the Gila River; (b) localized structural and nonstructural flood control measures; and 
( c )  13 new highway bridges and 1 railroad bridge extension. Elements of the recommended 
project feature are described in the following subparagraphs: 

a. Skunk Creek. As a part of the recommended project feature, local interests will be 
required to manage and maintain a designated floodway (100-year flood) on Skunk Creek 
from the recommended Adobe Dam t o  the point of confluence of the recommended 
Arizona Canal Diversion Channel, a distance of about 5.6 miles. The designated floodway 
will assure that the presently adequate capacity of this reach to  safely convey a 1,890 cfs 
release from Adobe Dam is permanently retained. The limits of the floodway and the 
floodway fringe areas will be delineated by the Corps of Engineers. From the Arizona Canal 
Diversion Channel confluence to New River, a distance of about 1.8 miles, the 
recommended project feature will provide for a flowage easement. The flowage easement 
will assure positive control of the flood plain, which will range from 2,500 to 3,000 feet in 
width and encompasses about 510 acres. Within the flowage easement, localized 
floodproofing will comprise (1) constructing concrete floodwalls up to 4 feet in height 
around two residences, (2) removing five residences, and (3) raising the elevation of three 
mobile home pads about 3 feet. As part of the recommended plan, new bridges will be 
constructed at Beardsley Road and 67th Avenue. 

b. New River. As a part of the recommended project feature, local interests will be 
required to  manage and maintain a designated floodway ( I  00-year flood) on New River 
from the recommended New River Dam to the confluence of New River with Skunk Creek, 
a distance of about 8.5 miles. This designated floodway will assure that the presently 
adequate capacity of this reach to  safely convey a 2,590 cfs release from New River Dam is 
permanently retained. The limits of the floodway and the floodway fringe areas will be 
delineated by the Corps of Engineers. From Skunk Creek for a distance of about 9 miles, 



the recommended plan will provide a flowage easement to  assure positive control of the 
flood plain resulting from diverted flows discharging from the Arizona Canal Diversion 
Channel. The flowage easement will range in width from 300 to  4,000 feet and will 
encompass about 2,l 10 acres. Localized flood control measures, including flood proofing of 
existing structures, removal of structures, bank stabilization, levee construction and some 
channelization and channel clearing will be required. These measures include constructing 
floodwalls around seven residences, raising the elevation of two mobile home pads by 3 feet, 
and removing two residences. A 5,700-foot-long revetted earthen levee, up to  4 feet in 
height, will extend downstream of Thunderbird Road on the east bank of the New River; 
this levee will reduce the flowage easement requirements by about 200 acres. The end of 
this levee will tie into the upstream end of a 3,000-foot-long unlined trapezoidal channel. 
This 12- to  15-foot-deep, 300-foot-wide channel will allow 100-year floodflows to pass 
through the two existing six-span bridges which carry U. S. Highway 60-89-93 over the river. .* As part of the recommended plan, an existing timber trestle (part of a trestle and four-spun 
railroad bridge) will be replaced with an additional two-span bridge. Downstream of the 
channelization, about 7,000 linear feet of revetment will be placed along the west bank of 
the New River to preclude bank erosion. As part of the recommended plan, new bridges will 
also be constructed at Beardsley Road, Union Hills Drive, 83d Avenue, Thunderbird Road, 
99th Avenue, Northern Avenue, and Camelback Road. One rest stop area with picnicking 
and landscaping will be developed as part of the recommended plan within the New River 
flowage easement. 

c. Agua Fria River. From the New River-Agua Fria River confluence to the Gila River, 
a distance of 10.1 miles, the recommended project feature will provide a flowage easement 
to  assure positive control of the flood plain resulting from diverted flows discharging from 
the Arizona Canal Diversion Channel. The flowage easement will range in width from 900 t o  
6,000 feet and will encompass about 5,950 acres. Localized flood control measures, 
including floodproofing of existing structures, removal of structures, and diking of a 

rl residential subdivision will be required. These measures include floodwalls up to  4 feet in 
height around five residences, the raising of two mobile home pads, the removal of five 
residences, and construction of nearly 10,000 feet of dikes, ranging from 3 to 8 feet in 
height around five residential subdivisions. As part of the recommended plan, new bridges 
across the Agua Fria River will be constructed at Thomas Road, McDowell Road, Van Buren 
Street, and Lower Buckeye Road. One rest stop area with picnicking and landscaping will be 
developed as part of the recommended plan within the Agua Fria River flowage easement. 



V-2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT FEATURE a. 
V-2.01 The study area for this project feature extends about 25 miles in a north-south 
direction and 13 miles in an east-west direction. Because of the extent of the study area, the 
environmental setting is described separately for Skunk Creek, New River, and Agua Fria 
River in the following subheadings. 

Skunk Creek 

V-2.02 TOPOGRAPHY. The Skunk Creek drainage flows across the bajadas forming 
Little Deer Valley (northeast of the Hedgpeth Hills) and Deer Valley (southwest of the 
Hedgpeth Hills). Skunk Creek downstream from the recommended Adobe Dam site flows 
generally southerly around the east end of the Hedgpeth Hills, where i t  is joined by Scatter 
Wash. A braided drainage system then trends southwesterly to 59th Avenue, at which point 
the channel becomes quite well defined and continues southwest to join New River. The 
slope of the bajada is about 30  feet per mile. 

V-2.03 GEOLOGY AND SOILS. The bed of Skunk Creek is shallow, having a maximum 
depth of about 7 feet, and consists of unconsolidated porous sands, gravel and cobbles that 
have an infiltration rate of 2 inches per hour. This alluvium has no agricultural value. Deep 
sandy and silty loam soils occupy long narrow strips paralleling Skunk Creek. These soils are 
of Recent origin as compared with other soils of the area, and are deep, friable, slightly 
hard, moderately alkaline, and pale brown in color. The soils can withstand velocities up to 
6 feet per second before erosion becomes apparent. These soils are well suited t o  crops 
requiring a rather light textured yet fertile soil. Similar soils produce alfalfa, cotton, small 
grains, and other truck crops (ref. 25). 

V-2.04 SURFACE HYDROLOGY. Skunk Creek is an ephemeral stream having surface 
flows only during and after periods of heavy rainfall. The creek has a drainage area of 110 I 
square miles and a stream gradient ranging from 19 to 33 feet per mile; its headwaters are 
located 35 miles north of Phoenix in the New River Mountains. A U.S.G.S stream gage 
located near the recommended Adobe Dam site recorded a maximum discharge of 11,500 
cfs on August 1, 1964 during the creek's largest storm of record. Estimates of the magnitude 
of several frequency flood discharges at two concentration points, under present conditions, 
are shown in the following tabulation. 

Concentration Point 

Skunk Creek at Hedgpeth Hills 
Skunk Creek above New River confluence 

Flood Frequency 
50 yr 100 yr SPF 

m 
( c i )  (cfs) (cfs) 

26,000 37,000 60,000 
26,000 37,000 60,000 

V-2.05 SUBSURFACE HYDROLOGY. The depth of ground water is estimated by the 
U.S.G.S. (ref. 23) to vary from 300 to 500 feet along Skunk Creek in the study area. 



V-2.06 VEGETATION AND WILDLIFE. There are about 20 acres of natural 
undisturbed desert vegetation and about 90  acres of highly disturbed vegetation along the 
Skunk Creek channel. Most of the undisturbed riparian vegetation occurs in the upstream 
reach of Skunk Creek. Just downstream from the recommended Adobe Dam, there is a 
fairly dense growth of paloverde, ironwood, some mesquite and grasses. Some common 
shrubs in or  along the creek downstream from this area are burrobrush, blue paloverde and 
mesquite. In the downstream reach of Skunk Creek near the New River confluence, the 
riparian strip becomes narrower and agricultural fields extend up to the creek banks. Large 
cottonwoods, both native and introduced, are present at the confluence of Skunk Creek and 
New River. Reaches of Skunk Creek near Bell Road and 75th Avenue and Greenway Road 
and 83d Avenue have been channelized. Strips of riparian vegetation, transitioning into 
desert outwash vegetation, border areas where channelization has occured. A large gravel 
mining operation at the confluence of Skunk Creek and New River has destroyed or altered 
the natural habitats. The predominant agricultural crops grown in areas near the channel are 
citrus fruits, cotton, and milo. 

V-2.07 Wildlife populations are discussed for the entire project feature study area in 
paragraphs V-2.37 through V-2.39 under a subsequent subheading, "Agua Fria River." 

V-2.08 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Research into historical 
and archeological resources was carried out by the Arizona State University, Department of 
Anthropology, under contract with the Corps of Engineers. An intensive examination of the 
lands along Skunk Creek, an inspection of adjacent lands, and a review of the literature 
failed to reveal the existence of archeological or historic resources. Not a single piece of 

*@ ceramic material (not including modern refuse) or a stone tool was recovered. 

V-2.09 POPULATION. There are about 770 people living within the future standard 
project flood overflow area of Skunk Creek (pl. 6). Projections of future population for this 
area, with and without flood control, are given in the following tabulation. .r 

Population with 
flood control 

• Population without 
flood control 

V-2.10 The pattern of development depicted in the above tabulation is based on 
population projections for Maricopa County made by the Bureau of Economic Analysis of 
the U. S. Department of Commerce and the Economic Research Service of the U. S. * Department of 'Agriculture (OBERS). The projections were allocated by the Corps of 
Engineers within the county on the basis of data provided by the Maricopa Association of 
Governments, historical trends, local and regional land use plans, current zoning and the 
National Flood Disaster Act of 1973. 



V-2.11 LAND USE. The land immediately adjacent to Skunk Creek is primarily in 
agricultural uses, with many fields extending up to the banks of the creek. Houses are 
adjacent to the creek in .the vicinity of Greenway Road. A large gravel mining operation is 
located at the confluence of Skunk Creek and the New River. The present and future use of 
the land within the standard project flood overflow area of Skunk Creek (pl. 6), about 
3,925 acres, is shown for the without flood control condition in the following tabulation. 

Land Use 1974 1976 1986 1996 2006 2016 2026 

Residential 5 5 5 5 585 1,285 1,805 1,805 3,805 
Trailer Parks 2 0 2 0 20 20 2 0 2 0 2 0 
Commercial 0 0 70 100 120 120 120 , 
Industrial 0 0 0 0 0 0 0 
Public, Semi-public 0 0 60 60 60 60 60 
Transportation 70  70 7 0 7 0 7 0 7 0 7 0 
Urban Parks 0 0 50  50 50 50 50 

Total, Urban 145 145 855 1,585 2,125 2,125 2,125 

Agriculture 6 10 6 10 610 580 265 265 265 
Open Space-Vacant 3,170 3,170 2,460 1,760 1,535 1,535 1,535 
Channels-Irrigation 0 0 0 0 0 0 0 

Total, Non-urban 3,780 3,780 3,070 2,340 1,800 1,800 1,800 

TOTAL 3,925 3,925 3,925 3,925 3,925 3,925 3,925 

V-2.12 TRANSPORTATION. Two east-west highways and four north-south highways 
cross Skunk Creek. Three of these crossings are on all-weather bridges, the remaining'three 
are dip crossings that become impassable when flows in the creek exceed 6 inches in depth. 
One private landing strip is located near the creek, one-half mile north of Bell Road. 

V-2.13 RECREATION. There are no formal recreation facilities along the reaches of 
Skunk Creek within the study area; however, parts of the creek are used informally, and 
often illegally, for riding, hiking, off-road vehicles, hunting, and nature observation. 

V-2.14 NOISE. Point sources of noise in the study area include the six highway crossings 
and gravel operations at the confluence with New River. 

V-2.15 ESTHETICS. Some areas of Skunk Creek have experienced disturbance and 
degradation of the wildlife habitat through off-road vehicle use, channelization, gravel 
mining, and indiscriminate dumping of trash. The degradation is especially evident at 
highway crossings, in the vicinity of the proposed Adobe Dam site, and near the confluence 
of Skunk Creek with the New River, where a sand and gravel operation is located. However, 
the natural vegetation along Skunk Creek still provides a unique visual resource in an area of 
rapidly encroaching agricultural and urban land uses. This juxtaposition of different patterns 
of land use creates a composite landscape which provides opportunities for people to 



experience a variety of environmental settings. The sky and distant mountain ranges provide 
a. a background for the expansive vistas of natural vegetation along Skunk Creek when viewed 

across the open agricultural fields. 

New River 

V-2.16 TOPOGRAPHY. 'The New River drainage flows south through the valley 
between West Wing and East Wing Mountains and out onto the broad bajada of Deer Valley. ' 

On the northerly part of the bajada, the drainage is extensively braided, and has many small 
tributaries. The New River drainage is more defined in the southerly part of the bajada, and 
is confined to an incised channel. A large gravel mining operation at the confluence of - - 
Skunk Creek is altering the riverbed topography. The general slope of the bajada ranges 
from 30 to 17 feet per mile. 

V-2.17 GEOLOGY AND SOILS. The bed of the New River consists of unconsolidated 
sands, gravel, and cobbles having an infiltration rate of about 2 inches per hour. The 
alluvium has no agricultural value. Fine loamy soils are located on both sides of the New 
River upstream of the confluence of Skunk Creek, and on the east bank downstream of the 
confluence. These soils, reddish yellow in color, are very friable, slightly hard, with lime 
filaments and soft lime masses in the subsoil. Limy loamy soils are located west of the New 
River downstream of the Skunk Creek confluence. These soils, pale brown in color, are 
friable, slightly hard, moderately alkaline, with mica flakes and lime concretions in the 
subsoil. All of these soils have infiltration rates of 0.15 to 0.30 inches per hour and can 
withstand velocities of 6 feet per second before erosion becomes apparent. These soils are 
well suited to crops requiring a rather light textured, yet fertile soil. Similar soils produce 
alfalfa, cotton, small grains and other truck crops. (Ref. 25.) 

V-2.18 SURFACE HYDROLOGY. The New River is an ephemeral stream having surface 
flows only during and after periods of heavy rainfall. The river has a drainage area of 340 
square miles and a stream gradient ranging from 370 to 10 feet per mile; its headwaters are 
located 4 0  miles north of Phoenix in the New River Mountains. U.S.G.S. stream gages on 
the river recorded maximum discharges of 14,600 cfs at Bell Road and 19,800 cfs at 
Glendale Avenue on December 19, 1967, during the river's largest storm of record. 
Estimates of the magnitude of flood discharges at various concentration points on the New 

• River, under present conditions, are shown in the following tabulation. 

Concentration Point 

New River near 
West Wing Mountain 

New River at Bell Road 
New River below confluence 

with Skunk Creek 

Flood Frequency 
50 yr. 100 yr. SPF 
(cfs) (cfs) (cfs) 



V-2.19 SUBSURFACE HYDROLOGY. The depth to ground water is estimated by the 
U.S.G.S. (ref. 23) to  vary from 100 to  500 feet along the New River in the study area. No 
water quality data are available for surface or subsurface water along the New River. 

V-2.20 VEGETATION AND WILDLIFE. There are 600 acres of highly disturbed desert 
wash habitat along the New River channel; only 10 acres remain in a fairly natural 
condition. The riparian vegetation is best developed and least disturbed at the confluences 
with Skunk Creek and the Agua Fria River. However, sand and gravel mining operations at 
the Skunk Creek confluence have removed some vegetation from the center of the channel. 
Many large, native or introduced, cottonwoods with a 30-inch diameter at breast height 
occur at the confluence with Skunk Creek. 

V-2.21 From Grand Avenue south to Olive Avenue (about 2 miles), residential 
development and agricultural land uses occur adjacent to the channel and natural vegetation 
is mostly limited to  a sparse growth of riparian trees, shrubs and grasses. Agricultural land 
uses predominate along the New River channel from Olive Avenue to the confluence with 
the Agua Fria River about 4 miles downstream (near Camelback Road). The predominant 
agricultural crops grown in areas near the channel are citrus fruits, cotton and milo. The 
riparian growth through this section is sparse to medium. Introduced tamarisk and 
eucalyptus plantings border the New River flood plain in several areas. Weedy annuals and 
perennials are more common here than in the less disturbed upstream reaches. At most road 
crossings that lack bridges, extensive channelization has occurred, limiting larger vegetation 
to areas along the channel banks. 

V-2.22 Wildlife populations are discussed for the entire project feature study area in 
paragraphs V-2.37 through V-2.39 under a subsequent subheading, "Agua Fria River." 

V-2.23 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Archeological and 
historical resources were investigated by the Arizona State University, Department of 
Anthropology, under contract with the Corps of Engineers. Two archeological remains were 
found in the course of the investigations along the New River channel; the first site was 
located 0.9 mile west of the channel, the second was on the terrace overlooking the Agua 
Fria River. The project has no effect on these sites because both are outside of the project 
overflow area. No evidences of prehistoric remains or historic sites were found along the 
New River within the project overflow area. 

V-2.24 POPULATION. There are about 2,770 people living within the combined New 
River and Agua Fria River future standard project flood overflow areas (pl. 7). Projections 
of future population for this area, with and without flood control, are given in the following 
tabulation. 

~ o ~ u l a t i o n  with 
flood control 2,770 4,l 10 7,800 12,900 34,200 

Population without 
flood control 2,770 4,110 7,800 12,900 34,200 



V-2.25 The pattern of development depicted in the above tabulation is based on 
population projections for Maricopa County made by the Bureau of Economic Analysis of 
the U. S. Department of Commerce and the Economic Research Service of the U. S. 
Department of Agriculture (OBERS). The projections were allocated by the Corps of 
Engineers within the county on the basis of data provided by the Maricopa Association of 
Governments, historical trends, local and regional land use plans, current zoning and the 
National Flood Disaster Act of 1973. 

V-2.26 LAND USE. The land immediately adjacent to  the New River in the upper reach, 
from the recommended New River Dam to the Skunk Creek confluence, is primarily in 
agricultural uses, although large areas are vacant. Downstream from the Skunk Creek 
confluence, the lands are occupied by agricultural and occasional residential and industrial 
uses. Gravel mining operations occupy two locations in the riverbed, one at the Skunk Creek 
confluence and one just north of Olive Street. One unregulated trash fill area is located 
immediately south of Glendale Avenue. A sewage treatment facility is immediately north of 
Glendale Avenue outside the project area. The present and projected future uses of the land 
within the future standard project flood overflow area of the New River are shown on the 
following tabulation. In the tabulation, the area, which totals about 13,300 acres, has been 
divided into two reaches: (a) from the recommended New River Dam to the Skunk Creek 
confluence, and (b) from the Skunk Creek confluence to the Agua Fria River. 

From the Recommended New River Dam to Skunk Creek Confluence 

Land Use 1974 1976 1986 1996 . 2006 2016 2026 

Residential 
Trailer Parks 
Commercial 
Industrial 
Public, Semi-public 
Transportation 
Urban Parks 

Total, urban 

Agriculture 
Open Space-Vacant 
Channels-Irrigation 

Total, non-urban 

TOTAL 8,080 8,080 8,080 8,080 8,080 8,080 8,080 



From the Skunk Creek Confluence to Agua Fria River 

Land Use 1974 1976 1986 1996 2006 - 2016 2026 

Residential 5 0  175 . 475 750 1,020 1,325 1,325 
Trailer Parks 0 0 0 0 0 0 0 
Commercial 0 2 0 70 120 160 210 210 
Industrial 65 7 0 85 160 250 340 340 
Public, Semi-public 0 0 0 0 0 0 0 
Transportation 1 04 104 104 104 104 1 04 1 04 
Urban Parks 0 0 0 0 0 0 0 

Total, urban 219 369 734 1,134 1,534 1,979 1,979 

Agriculture 2,875 2,765 2,415 2,035 1,655 1,240 1,240 
Open Space-Vacant 955 91 5 900 880 860 830 830 
Channels-Irrigation 0 0 0 0 0 0 0 

Total non-urban 3,830 3,680 3,315 2,915 2,515 2,070 2,070 

TOTAL 4,049 4,049 4,049 4,049 4,049 4,049 4,049 

V-2.27 TRANSPORTATION. Nine east-west highways and two north-south highways 
cross the New River. Four of these crossings are on all-weather bridges, the remainder are 
dip crossings that become impassable when flows in the river exceed 6 inches in depth. No 
public airports nor private landing strips are located near the river. The Atchison, Topeka 
and Santa Fe railroad crosses the river on a multispan bridge immediately north of Grand 
Avenue near the town of Peoria. 

V-2.28 RECREATION. There are no formal recreation facilities along the reach of the 
New River within the study area; however parts of the river are used informally, and often 
illegally, for riding, hiking, off-road vehicles, hunting, and nature observation. 

V-2.29 NOISE. Point sources of noise in the study area include the 11 1 highway 
crossings, the railroad crossing and the 2 sand and gravel operations located on the river. 

V-2.30 ESTHETICS. The upper reach of the New River from the proposed New River 
Dam site to the Skunk Creek confluence offers a visual contrast to the open desertland, 
crisscrossed with unsurfaced roads, and the uniformly planted orchards. Although there has 
been indiscriminate dumping of trash at dip crossings, and major topographic disruptions at 
the sand and gravel operations, the riparian vegetation that remains provides a valuable 
visual resource. Residential development has encroached on the river at Sun City. The 
juxtaposition of the river, the well ordered orchards, the flat agricultural fields, and the 
residential areas create a diversified landscape. The open space of the New River provides 
visual relief from the intensity of urban and agricultural development in the study area. 



Agua Fria River 

V-2.31 TOPOGRAPHY-. The portion of the Agua Fria River within the study area 
extends about 10 miles downstream from the confluence of the Agua Fria and New Rivers 
to  the Gila River. The Agua Fria River occupies a wide flood plain with distinctive alluvial 
units between higher terrace slopes. In the 10 miles between the New River confluence and 
the Gila River, the Agua Fria River drops about 11 feet per mile. 

V-2.32 GEOLOGY AND SOILS. The bed of the Agua Fria River is shallow, having a 
maximum depth of 7 feet, and consists of unconsolidated sands, gravels and cobbles that 
have an infiltration rate of about 2 inches per hour. This alluvium has no agricultural value. 
Deep fine sandy and silty loam soils parallel the Agua Fria River from McDowell Road 
upstream to the confluence with the New River. These alluvial soils are pale brown in color, 
friable, slightly hard, moderately alkaline, well drained, calcareous, and coarse, and will 
withstand velocities of up to 6 feet per second before becoming seriously eroded. These soils 
have infiltration rates of from 0.15 to  0.30 inches per hour and are well suited to  crops 
requiring a light textured yet fertile soil. Similar soils produce alfalfa, cotton, small grains 
and other truck crops. 

V-2.33 Limy fine sand soil parallels the Agua Fria River on the west bank from McDowell 
Road downstream to  the confluence with the Gila River. The soil is pale brown in color, 
highly mixed, moderately alkaline, containing lime concentrations, quartz, and mica flakes. 
This type of soil can withstand velocities of 1.5 feet per second before erosion becomes 
apparent. Soils to the east of the river are similar t o  those upstream of McDowell Road 
(ref. 26). 

V-2.34 SURFACE HYDROLOGY. The portion of the Agua Fria River within the study 
area has the characteristics of an ephemeral stream, only flowing during and after heavy 
rainfall. The river has a drainage area of 941 square miles below the Lake Pleasant Dam. 
Within the study area the river has a gradient of 10 feet per mile. Since 1960, the maximum 
discharge recorded on the Agua Fria River was 20,600 cfs. This was recorded at the 
U.S.G.S. stream gage at Avondale on September 6, 1970. Historically, a maximum discharge 
of 105,000 cfs was estimated to have occurred at Lake Pleasant Dam as a result of two 
general winter storms occurring in January 1916. Estimates of the magnitude of flood 
discharges using present conditions without the project are shown in the following 
tabulation. 

Concentration Point 

Agua Fria River at 
Bell Road 

Agua Fria River below 
New River confluence 

Agua Fria River at 
McDowell Road 

Agua Fria River at 
Buckeye Road near Avondale 

Flood Frequency 
50  yr. 100 yr. SPF 
(cfs) (cfs) (cfs) 



V-2.35 SUBSURFACE HYDROLOGY. The depth to ground water is estimated by the 
U.S.G.S. (ref. 23) to  vary from 100 to  200 feet along the Agua Fria River in the study area. 
No water quality data are available for surface or subsurface water along the reach of the 
Agua Fria River within the study area. 

V-2.36 VEGETATION AND WILDLIFE. Almost all of the 1,000 acres of desert wash 
and outwash vegetation along the Agua Fria River have been highly disturbed by man's 
activities, including agriculture and off-road vehicular uses. The densest and most abundant 
riparian and outwash growth along the river channel and flood plain extends downstream 
about 1-114 miles from the New River confluence at Camelback Road to  India School Road. 
In this reach, desert wash and desert outwash growth is about 0.8 mile wide. Large desert 
willow predominate in some areas. The growth of mesquite and blue paloverde is sparse to 
medium. The vegetation away from the immediate channel where moisture conditions do 
not favor riparian species is mostly desert broom, creosote bush, saltbush, Mormon tea 
(8 feet tall), cheeseweed, burrobrush and various annual and perennial herbs and grasses. 
The presence of this xeric vegetation instead of the expected riparian growth is due to  
reductions of normal flows resulting from upstream impoundment at Waddell Dam (Lake 
Pleasant). 

V-2.37 Downstream from Indian School Road near Thomas Road, a sand and gravel 
mining operation in the channel has highly disturbed the natural wash community. Large 
tamarisks, growing on both sides of the channel, are numerous from Thomas Road south t o  
Van Buren Street. Salt cedar shrub growth in the channel is sparse to  heavy along the lower 
reaches of the Agua Fria River, depending on the availability of water. Agricultural land use 
predominates adjacent to the channel. The major agricultural crops grown in areas near the 
channel are citrus fruits, cotton and milo. Cottonwood, eucalyptus, mesquite, California fan 
palm and Canary Island date palm are common species that have been planted along field 
boundary roads and around residences in the area. The ponding of effluent from a sewage 
treatment plant between McDowell Road and Van Buren Street provides habitat for some 
water-associated birds. The wide and highly disturbed channel from Van Buren Street south 
t o  about a mile below Buckeye Road has sparse riparian growth and mostly weedy annuals. 
Riparian growth, mostly salt cedar and willow, becomes very heavy at the confluence of the 
Agua Fria and Gila Rivers, about 3 miles downstream from Buckeye Road. 

V-2.38 The wildlife populations along the river and creek channels in the entire project 
feature study area are variable. Along certain reaches of Skunk Creek, Cave Creek, the New 
River and the Agua Fria River, sand and gravel mining operations have eliminated the 
habitat, and wildlife populations are practically nonexistent. Alternatively, other reaches of 
Cave Creek, Skunk Creek, New River and the Agua Fria River have less disturbed habitat 
and support fairly diverse wildlife populations. During four field surveys of the area made in 
1973 and 1974, doves, quail, rabbits, ground squirrels, lizards, hawks, weasels and many 
song birds were observed. Wildlife is surprisingly common along the Agua Fria River even 
where recent urban development has encroached upon the flood plain habitats. 

V-2.39 During the winter, many raptors migrate to  the study area and prey upon small 
rodents and other animal species around the agricultural land and natural habitats. Other 
migrant bird species also find the Phoenix area suitable as a winter habitat. The Maricopa 



Audubon Society annually conducts a Christmas bird-count in the southwest Phoenix area. 
The bird-count area, which has a 15-mile diameter, is about 10 miles west of downtown 
Phoenix (pl. 9). Included within the count area are parts of the Grand Canal and the 
riverbeds of the Salt, New, Gila and Agua Fria Rivers. About 32 percent of the area is in 
agricultural land use; 47 percent is urbanized; 19 percent is dry riverbed and creosote bush 
desert; and 2 percent is open water and marshes. A total of 94,000 birds representing 156  
species were observed during the 1973 Christmas bird-count. Preliminary data for the 1974 
bird-count show about 90,000 birds representing about 162 species. The New and Agua Fria 
Rivers are important riparian habitats where many bird species are observed during the 
Christmas count. 

V-2.40 During bird migrations, waterfowl use ponded areas along the Agua Fria River near 
the Avondale sewage treatment plant. The large number of shotgun shells along the Agua 
Fria and New Rivers and Skunk Creeks indicates these areas are used for hunting. The game 
species hunted include white-wing doves, mourning doves, Gambel's quail, rabbits and 
occasionally waterfowl. 

V-2.4 1 ARCHEOLOGICAL AND HISTORICAL RESOURCES. Archeological and 
historical resources were investigated by the Arizona State University, Department of 
Anthropology, under a contract with the Corps of Engineers. The survey revealed one 
archeological site which has not been considered for nomination to the National Register. 
The site is a habitation area that extends for 720 feet in a northeast-southwest direction and 
360 feet in a northwest-southeast direction, occupying an older river alluvial terrace 
remnant. 

V-2.42 From the preliminary investigation it appears that the ancient fields of the site 
were irrigated by waters brought from the Gila River rather than from the Agua Fria River. 
What remains of the agricultural component consists of a canal system that parallels the 
terrace base for a distance of about 690 feet and extends in a northeast direction. Two 
lateral feeders or small ancillary ditches are associated with the canal and would have 
irrigated fields situated just north of the site proper. The artifactual collection from the site 
indicates a Hohokam settlement occupied between the late pioneer. period and the late 
colonial period, or  about 100 to  900 A.D. 

V-2.43 POPULATION. Data concerning population of the combined New River and 
Agua Fria future standard project flood overflow areas are presented in paragraph 2.23, 
under a preceding subheading "New River." 

V-2.44 LAND USE. The land adjacent t o  the Agua Fria River downstream of the New 
River confluence is primarily in agricultural uses. The riverbed contains about seven sand 
and gravel mining sites located near Glendale Avenue, Camelback Road, Thomas Road, Van 
Buren Street, and Lower Buckeye Road. Urban land uses occur on the east bank of the river 
near McDowell Road, on the west bank from Van Buren Street to  Lower Buckeye Road, 
and on the east bank from Lower Buckeye Road about one-half mile downstream. A sewage 
disposal facility is located south of the City of Avondale and is within the lO(lyear flood 
plain. ' 



V-2.45 The present and projected future land use of the land within the future standard 
project flood overflow area of the Agua Fria River is shown in the following tabulation. The 
area contains about 6,239 acres. The projections for land uses with and without flood 
control are identical. 

Land Use 1974 1976 1986 1996 2006 2016 2026 

Residential 65 8 0  105 200 750 1,280 1,280 
Trailer Parks 0 0 0 0 0 0 0 
Commercial 0 0 0 10 5 0 125 125 
Industrial 0 0 0 0 10 2 5 25 
Public, Semi-public 0 0 0 25 6 5 105 105 
Transportation 49 4 9 49 49 49 49 49 
Urban Parks 0 0 0 0 0 0 0 

Total, urban 114 129 154 284 924 1,584 1,584 

Agriculture 2,595 2,580 2,565 2,445 2,280 2,105 2,105 
Openspace-Vacant 3,530 3,530 3,520 3,510 3,035 2,550 2,550 
Channels-Irrigation 0 0 0 0 0 0 0 

Total, non-urban 6,125 6,110 6,085 5,955 5,315 4,655 4,655 

TOTAL 6,239 6,239 6,239 6,239 6,239 6,239 6,239 

V-2.46 TRANSPORTATION. The study area of the Agua Fria River is not crossed by 
any major north-south highways, but is crossed by seven major east-west highways. The 
highway crossings at Buckeye Road and Indian School Road are over bridges, while the 
remainder are dip crossings that become impassable when flows in the river exceed 6 inches 
in depth. A mainline of the Southern Pacific Railroad crosses the river immediately north of 
Buckeye Road on a multispan bridge. A private landing strip is located 1.5 miles east of the 
river just below McDowell Road. The Phoenix-Litchfield Municipal Airport is located about 
2 miles west of the river immediately north of Lower Buckeye Road. This airport 
accommodates aircraft of all sizes including occasional chartered jets. Although the airport 
reported 168,000 operations in 1974 there are no continuing commercial flights into the 
airport and none are anticipated in the future. Luke Air Force Base is located about 4 miles 
west of the river at the end of Glendale Avenue. Both airports have landing patterns which 
cause aircraft to occasionally fly over the New and Agua Fria Rivers; however, the aircraft 
are at a sufficient height to minimize any adverse effects they may have on the study area. 

V-2.47 RECREATION. There are no formal recreation facilities along this section of the 
Agua Fria River; however, parts of the river are used informally, and sometimes illegally, for 
riding, hiking, off-road vehicle use, and hunting. Parts of the river are used for nature 
observation, especially bird watching. This reach of the Agua Fria contains part of the 
National Audubon Society's Christmas Bird Count Area which is shown on plate 9. 



V-2.48 NOISE. Point sources for noise in the study area include the seven highway 

@ crossings, the railroad crossing, and the numerous sand and gravel mining operations on the 
river. 

V-2.49 ESTHETICS. Within the study a r k  the Agua Fria River passes through vacant, 
agricultural, and urbanized areas. The river is fairly expansive, and supports several areas of 
extensive riparian vegetative growth, which in turn supports numerous wildlife species. Sand 
and gravel mining operations, off-road vehicle trails, and indiscriminate dumping of trash 
have reduced the esthetic quality of the river; however the areas of wildlife habitat, although 
contained by adjacent agricultural land uses, provide a valuable educational, recreational, 
and visual resource. The juxtaposition of the various land uses creates landscape diversity. 



V-3. RELATIONSHIP OF THE PROPOSED ACTION 
TO LAND USE PLANS 

V-3.01 The recommended project feature (proposed action) conforms to  the objectives 
and specific terms of existing and proposed Federal, State, and local land use plans, policies, 
and controls. The recommended floodways and flowage easements on Skunk Creek, New 
River, and Agua Fria River conform to the objectives of the Flood Disaster Protection Act 

. of 1973 (Public Law 23-234) as well as to the objectives of the State of Arizona Preventive 
Flood Control Law (Ariz. Rev. Stat. Ann. 45-2341-2346, May 3, 1973). The Flood Disaster 
Protection Act requires that flood prone areas be identified and that flood plain ordinances 
be adopted. The State of Arizona Preventive Flood Control Law prohibits construction 
within areas prone to flooding until the appropriate governing body adopts flood plain 
regulations. Because both Federal and State laws require flood plain management on land 
that would be affected by the project feature, the recommendation to  continue flood plain 
management conforms to the objectives and intent of the laws. 



V-4. THE PROBABLE IMPACT O F  THE PROPOSED PROJECT FEATURE 
ON THE ENVIRONMENT 

V-4.0 1 TOPOGRAPHY. Construction of the recommended improvements along Skunk 
Creek, New River and the Agua Fria River will have a minor impact on  the natural 
topography of the area. As part of the recommended plan local interests will be required to 
manage and maintain floodways and flowage easements along these waterways as an 
alternative to  channelization. These floodways will remain essentially natural. Minimal 
structural measures will be required. Flood proofing, bank stabilization, and bridge 
protection structures, along with some channelization and clearing, will be necessary. 

V-4.02 NATURAL RESOURCES. The recommended improvements along Skunk Creek 
and the New and Agua Fria Rivers will not have a significant effect on the quantity of sand 
and gravel available in the area. Some material will be required to construct the structural 
improvements. No stream channel will be made unavailable to  existing or future mining 
operations. The proposed floodways and flowage easements will restrict urban 
encroachment and assist in preserving supplies of construction aggregate adjacent t o  the 
urban areas. 

V-4.03 SURFACE HYDROLOGY. The construction recommended as  part of the 
project feature will not significantly affect the velocity, duration, volume, or  course of 
surface flows. 

V-4.04 SUBSURFACE HYDROLOGY. Floodways and flowage easements along Skunk 
Creek, New River and the Agua Fria River will allow the continued percolation of ground 
water through the streambeds. 

V-4.05 WATER QUALITY. The recommended project feature will not adversely affect 
water quality in the area. A sewage treatment facility which is presently in the flood plain 
will be protected by dikes as part of the recommended feature. 

V-4.06 VEGETATION AND WILDLIFE. The recommended flowage easements will not 
alter or  adversely affect existing native plant communities and associated wildlife along the 
channels. No productive gains in wildlife habitats will result from the proposed action, nor 
will this action prevent landowners from modifying the habitat for such allowable land uses 
as agriculture, golf courses, or  certain structural developments. 

V-4.07 The recommended localized flood proofing measures will disturb and remove some 
wildlife habitat. Construction of an earthen levee, unlined trapezoidal channel and bank 
stabilization along New River between Thunderbird Road and Peoria Avenue will alter or 
eliminate an estimated 10 acres of riparian and non-riparian wildlife habitat. The impact on 
wildlife will be relatively insignificant. A 40 to  50 acre area of disturbed riparian habitat 
upstream from Thunderbird Road will not be altered by nearby project-related activities. 
Construction of a 3,300-foot-long earthen dike along the west bank of the Agua Fria River 
downstream from Buckeye Road will eliminate highly disturbed biological communities on 
about 10 acres. This impact is considered insignificant. 



V-4.08 The construction of bridges at two crossings along Skunk Creek, seven crossings 
along New ~ i G e r  and four crossings along the Agua Fria River will disturb some existing 
riparian habitat without causing a significant impact. 

V-4.09 If riparian growth is strongly enhanced by changes in the water regime induced 
by the project, and if this growth restricts the conveyance of floodflows, excess vegetation 
will be removed along New River and Agua Fria River to  restore the floodway to  the 
delineated (original project) 100-year floodway. 

V-4.10 ARCHEOLOGICAL AND HISTORICAL RESOURCES. No archeological or 
historical resources were discovered within the project overflow area along Skunk Creek or 
New River. The archeological site discovered near the Agua Fria River is located on a terrace 
out of the flood plain and will not be disturbed by this project feature. 

V-4.11 POPULATION AND LAND USE. The acreage along Skunk Creek, New River 
and the Agua Fria River designated as floodway or purchased as flowage easements will be 
subject to  the provisions of the Federal Flood Disaster Act of 1973 and the Arizona State 
Preventive Flood Control Law, which place restrictions on urban development within the 
flood plain. Within designated floodways and flowage easements no structures for human 
habitation will be allowed. Eight existing structures will be removed, 15 others will be 
floodproofed. Other structures may be approved for construction within the limits of the 
floodways or flowage easements in accordance with existing laws if the required capacity of 
the waterways is not significantly reduced. Certain land uses, including agriculture, 
recreation and sand and gravel mining, will not be restricted. 

V-4.12 TRANSPORTATION. Flowage easements along Skunk Creek and the New and 
Agua Fria Rivers will have no effect on transportation in the area. 

V-4.13 SOCIAL. The establishment of designated floodways and the purchase of 
flowage easements will require some evacuations within the flood plains. Five residences will 
be removed from Skunk Creek; along the New and Agua Fria rivers eight residences will be 
removed. Individuals involved in these relocations will be compensated in accordance with 
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970. 

, 

V-4.14 Within designated floodways, Federal and State statutes limit the permissible land 
uses. Owners of land within flowage easements and floodways along Skunk Creek and the 
New and Agua Fria rivers will not be reimbursed for the possible effects of these 
restrictions. 

V-4.15 In areas where flowage easements are purchased, land owners will receive no further 
compensation for flood damages incurred. 

V-4.16 RECREATION. As part of the recommended plan, riding and hiking trails and 
associated rest and staging areas will be constructed along Skunk Creek and the New and 
Agua Fria rivers in cooperation with local sponsors. This development will benefit the many 
recreationists who presently use the area for nature walks and bird watching. 



V-4.17 ESTHETICS. The  reconlmended project feature will have a minor impact on the 
• @ visual quality of the aria. The structural floodproofing measures that will be constructed 

will be obviously artifici-al, and may be considered visually displeasing by some persons. By 
minimizing the structural elements required, the impact of the project feature on  the visual 
quality of  the area will be minimized. The acquisition of  flowage easements and floodways 
along Skunk Creek, Kew River and the Agua Fria River will help limit urban encroachment 
and preserve existing natural vistas and open space. 



G 
V-5. ANY PROBABLY ADVERSE ENVIRONMENTAL EFFECTS 

THAT CANNOT BE AVOIDED 

V-5 .O1 The required structural floodproofing measures will be visually intrusive. 

V-5.02 A total of 1 3  residences along Skunk Creek and the New and Agua Fria rivers will 
require relocation. 

V-5.03 Land uses within the proposed flowage easements and floodways will be limited. 
Individuals owning land within the  flowage easements and floodways along Skunk Creek 
and the New and Agua Fria rivers will not be reimbursed for the possible effects of  these 
restrictions. 



V-6. ALTERNATIVES TO THE PROPOSED PROJECT FEATURE 

V-6.01 INTRODUCTION. The only feasible alternative to  the proposed project feature 
is a system of channels similar to the authorized project feature. This alternative is described 
and its impacts are evaluated in the following paragraphs. 

V-6.02 DESCRIPTION O F  T H E  CHANNELIZATION ALTERNATIVE. A 
concrete-lined trapezoidal channel would be constructed along Skunk Creek from Adobe 
Dam to the confluence of Skunk Creek with New River 7.4 miles to the south. A 
trapezoidal earth-bottom channel, with revetted side slopes, would be constructed along 
New River from the Skunk Creek confluence downstream to  the confluence with the Agua 
Fria River, a distance of about 7.6 'miles. The channel would be excavated below the 
existing ground surface. A trapezoidal earth-bottom channel would be constructed along the 
Agua Fria River from the confluence of New River to  a point about 2 miles downstream of 
the U. S. Highway 80 bridge, a distance of 10.1 miles. 

V - 6 . 0 3  E N V I R O N M E N T A L  E F F E C T S  O F  T H E  CHANNELIZATION 
ALTERNATIVE. The channelization alternative would have the following environmental 
effects. 

a. Topography. Construction of 25 miles of earth and concrete channels along Skunk 
Creek and the New and Agua Fria Rivers would result in major alterations to the 
topography of the streambeds. 

b. Natural Resources. Construction of the channels would have a significant adverse 
impact on the quantity of sand and gravel available in the area. Seven miles of streambed 
covered by concrete channel would be permanently unavailable for mining. No mining 
activities would be permitted in any portion of the channels. 

c. Surface Hydrology. Channelization would affect the volume and course of surface 
flows released from the proposed dams. Channelization would severely 'restrict the course of 
surface flows. There would be no percolation along concrete-lined reaches, resulting in a 
somewhat greater volume of water arriving at the confluence of the Agua Fria and Gila 
Rivers than would be expected under present conditions. 

d. Water Quality. The channelization alternative would not affect water quality. ' 

e. Vegetation and Wildlife. Within the channel right-of-way, construction of the 
channel would destroy all vegetation including the riparian habitat along the Agua Fria 
River that lies within the Audubon Society's Christmas Bird Count area. In earth-bottom 
sections, periodic maintenance would remove any regrowth. The channels would be barriers 
t o  wildlife movement. 



f. Archeological and Historical Resources. Channelization of Skunk Creek and the 
New River would not affect any archeological or historical resources. Channelization of the 
Agua Fria River would indirectly affect one archeological site by encouraging urbanization 
of the 100-year flood plain. 

g. Population and Land Use. Construction of channels would allow the urbanization 
of agricultural land and open space along Skunk Creek and the New and Agua Fria Rivers by 
providing flood protection and removing the need for existing flood plain regulations. 

h. Transportation. Construction of channels along Skunk Creek and the New and 
Agua Fria Rivers would have the same impact on transportation as the recommended 
project feature. 

i. Social. The construction of channels along Skunk Creek and the New and Agua Fria 
Rivers would require some relocations of families. Because less land would be required for 
construction of channels, fewer relocations would be required for this alternative than for 
the recommended project feature. Individuals involved in relocations would be compensated 
according to the Uniform Relocation Assistance and Real Property Acquisition Policies Act 
of 1970. 

j. Recreation. Riding and hiking trails and associated rest and staging areas would be 
developed along the channel rights-of-way. However, habitat supporting the wildlife that 
presently attracts hikers would be destroyed by the construction and continued 
maintenance of the channels and, indirectly, by land use changes resulting from 
channelization. 

k. Bthetics. Channels along Skunk Creek and New and Agua Fria Rivers would have a 
significant adverse impact on the visual quality along the streambeds. The structures would 
be obviously artificial elements replacing the vegetation and contours of the natural stream 
channel. 

V-6.04 REASONS FOR REJECTING THE ALTERNATIVE. While the channelization 
alternative would provide a degree of flood protection similar to that of the recommended 
plan, the higher cost and adverse environmental impacts associated with channelization of 
Skunk Creek and the New and Agua Fria Rivers make this alternative less desirable. 



. V-7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S 
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT O F  

LONG-TERM PRODUCTIVITY 

V-7.01 The recommended project feature will reduce flood damage to  existing urban 
developments. This protection will be afforded only t o  existing populations. The  
recommended Skunk Creek, New River and Agua Fria River feature will provide recreation 
facilities that will be available t o  both existing and future populations. 

V-7.02 The feature will permanently alter 20 acres of disturbed wildlife habitat. In 
addition t o  flood protection afforded to  existing urban areas, 8,510 acres of presently 
undeveloped flood plain will be committed to  flowage easements and will have no potential 
for future urban development. 



V-8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
WHICH WOULD BE INVOLVED IN THE PROPOSED ACTION 

SHOULD IT BE IMPLEMENTED 

V-8.01 The recommended project feature would not require any significant irreversible 
and irretrievable commitment of resources should it be implemented. The estimated 
150,000 cubic yards of earth and rock used for levees can be removed and reused as fill 
materials should the flood threat ever be eliminated. 



V-9. COORDINATION 

V-9.01 Detailed coordination for the flowage easement feature of this project has been 
carried out with the Recreation Task Force, and the Arizona Conservation Council, t h e  
U. S. Fish and Wildlife Service, the Arizona Game and Fish Department, the National Park 
Service, and the Advisory Council on Historic Preservation. 
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SECTION VI 

ARIZONA CANAL DIVERSION CHANNEL, 
CAVE CREEK AND DREAMY DRAW WASH 

Feature of the 
New River and Phoenix City Streams 

Flood Control Project 

VI-1. DESCRIPTION OF PROJECT FEATURE 

VI-1.01 INTRODUCTION AND PURPOSE. This section describes the Arizona Canal 
Diversion Channel, Cave Creek, and Dreamy Draw Wash feature of the New River and 
Phoenix City Streams Flood Control Project. This project feature is subsequently referred to  
as the "Diversion Channel" feature for brevity. This section includes: (a) a detailed 
description of the recommended Diversion Channel project feature, (b) a description of the 
environmental setting in the immediate area of the recommended Diversion Channel, (c) the 
relationship of the Diversion Channel to  land use plans for the area, (d) the probable adverse 
impacts which cannot be avoided should the Diversion Channel be constructed, (0 an 
analysis of the alternative designs studied, (g) the relationship between the short-term use of 
the environment along the recommended Diversion Channel and the maintenance and 
enhancement of long-term productivity, (h) the irreversible and irretrievable commitments 
of resources which would be involved should the feature be constructed, and (i) the 
coordination effort which has taken place. 

1 1  0 PROJECT FEATURE LOCATION. The recommended Diversion Channel 
feature extends (a) along the northerly side of the Arizona Canal from 40th Street to  Skunk 
Creek, a distance of about 17 miles; (b)  along Cave Creek from the Arizona Canal northerly 
to  the recommended Cave Buttes damsite; and (c) along Dreamy Draw Wash from the 
Arizona Canal northeasterly to  the existing Dreamy Draw Dam (pl. 4). 

VI-1.03 AUTHORIZED PROJECT FEATURE. The authorized Diversion Channel feature, 
which is not presently recommended, is described in the following subparagraphs. 

a. Arizona Canal Diversion Channel. The authorized Arizona Canal Diversion Channel 
would extend along the northerly side of the Arizona Canal from 12th Street, in the City of 
Phoenix, to Skunk Creek, a distance of about 12 miles. From 12th Street to  Central 
Avenue, a distance of about 2 miles, the channel would be a rectangular concrete channel 
ranging in width from 10 to  50 feet and in depth from 8 to 18 feet. From Central Avenue to 

I, 
Skunk Creek, a distance of about 10 miles, the channel would be a trapezoidal earth-bottom 
channel with revetted side slopes; channel widths would range from 20 to 220 feet and 
depths would range from 8 to 20 feet. The design capacity of the channel would range from 
1,500 t o  18,500 cfs. A reinforced-concrete transition channel and a side-channel spillway 
structure would be provided at Skunk Creek to assure proper confluence of the two flows. 
Bridges would be provided at 7th Street, Central Avenue, 7th Avenue, 19th Avenue, Black 
Canyon Highway, 43d Avenue, 5 1 st Avenue, 59th Avenue, and Northern Avenue. 

VI- 1 



b. Dreamy Draw Channel. The authorized Dreamy Draw Channel would extend from 
Dreamy Draw Dam to  the Arizona Canal Diversion Cllannel, a distance of aboct 3-1 /2 rr.i!es. 
The channel would be a rectangular concrete channel 10 feet wide with a depth ranging 
from 7 to 9 feet. The design capacity of the channel would range from 100 t o  1,500 cfs. 
Bridges would be provided at Northern Avenue, 16th Street, Winter Drive, 14th Street, 
Belmont Avenue, and 12th Street. 

c. Cave Creek Channel. The authorized Cave Creek Channel would be tributary t o  the 
authorized Union Hills Diversion Channel, rather than to  the Arizona Canal Diversion 
Channel. The authorized Cave Creek Channel is discussed in Section I of this statement. 

VI-1.04 RECOMMENDED PROJECT FEATURE. The recommended project feature 
will provide (a) about 17 miles of structural diversion channel parallel to the north of the 
Arizona Canal from 40th Street to Skunk Creek, (b) a designated floodway along Dreamy 
Draw Wash from the existing Dreamy Draw Dam to  the recommended Arizona Canal 
Diversion Channel, and (c) a designated floodway along Cave Creek from the recommended 
Cave Buttes Dam to  Peoria Avenue and a structural channel from Peoria Avenue t o  the 
Arizona Canal Diversion Channel. These elements are described in the following 
subparagraphs. The route of the diversion channel is shown on plates 28a through d. 

a. Arizona Canal Diversion Channel. The recommended channel will comprise 8.1 
miles of rectangular concrete channel from about 700 feet west of 40th Street t o  Cave 
Creek, near the Black Canyon Highway, 4.8 miles of trapezoidal concrete channel from Cave 
Creek to about Cactus Road, and 4.4 miles of trapezoidal earth-bottom channel from Cactus 
Road to Skunk Creek. The rectangular channel will range from 36 t o  60  feet in width and 
from 21.5 to 25.0 feet in depth; the trapezoidal concrete channel will range from 6 0  t o  245 
feet in bottom width and from 21 to 23 feet in depth; and the trapezoidal earth-bottom 
channel will have a bottom width of 245 feet and will range from 19 to 22.5 feet in depth. 
The design capacity of the channel will range from 6,800 to  36,000 cfs. The channel will be 
entrenched below ground level for its entire length to allow side inflow to enter over the 
channel walls or  through gated inlets. A side channel spillway will be provided at Cudia City 
Wash and Dreamy Draw Wash and a confluence structure will be provided at Cave Creek. 
Confluence structures will also be provided for 10th Street Wash, Myrtle Avenue Wash and 
Little Dreamy Draw Wash. The channel will be nearly parallel and immediately adjacent to  
the Arizona Canal where possible. The Arizona Canal will be realined to  the sout!~ at several 
locations to  avoid major developments, such as the Arizona Biltmore Hotel east of 24th 
Street and the Squaw Peak Filtration Plant west of 24th Street. The canal and channel will 
also be realined near 59th Avenue to eliminate undesirable curves and to  miss an existing 
subdivision. West of Central Avenue the channel alinement passes through the Sunnyslope 
High School athletic field. In this reach the channel will be a covered section, and the 
athletic field will be restored after the channel is constructed. Bridges will be provided at all 
streets and highways that presently cross the Arizona Canal - 26 bridges in all will be 
required. Recreational facilities will be developed as part of the recommended plan along 
the Diversion Channel and on the Cave Creek floodway. (plates 29a through 29f). No 
recreational facilities will be developed from 40th Street to Dreamy Draw. From Dreamy 



Draw to Cactus Road the recreational development will consist of a trail system on the 
service road and two 112-acre rest stop areas with picnicking facilities. The earth-bottom 
channel from Cactus Road to Skunk Creek will be developed as a recreational greenbelt wit11 
court and field games, picnicking, trails, an amphitheater, an equestrian training area, and a 
nature area. A golf course is planned for development by local interests. 

b. Dreamy Draw Wash Channel. As a part of the recommended plan, local interests will be 
required t o  manage and maintain a designated floodway on Dreamy Draw Wash from the 
existing Dreamy Draw Dam to  the confluence with the recommended Arizona Canal 
Diversion Channel. The limits of the floodway and the floodway fringe areas will be 
delineated by the Corps of Engineers for a 100-year frequency flood. This designated 
floodway will assure that the presently adequate capacity of this reach to  safely convey a 

*e 200 cfs release from Dreamy Draw Dam is permanently retained. Flows in Dreamy Draw 
will enter the Diversion Channel via a side channel spillway. No recreational development 
will be included within the Dreamy Draw Wash floodway. 

c. Cave Creek Channel. As a part of the recommended plan, local interests will be 

a required t o  manage and maintain a designated floodway on Cave Creek from the 
recommended Cave Buttes Dam to  Peoria Avenue. The limits of the floodway and thc 
floodway fringe will be delineated by the Corps of Engineers for a 100-year frequency 
flood. This designed floodway will assure that the presently adequate capacity of this reach 
t o  safely convey a 500 cfs release from Cave Buttes Dam is permanently retained. A 
concrete trapezoidal channel will be constiucted from Peoria Avenue to  the Arizona Canal 

.a Diversion Channel. To satisfy the Salt River Valley Water Users Association's claim for 
water rights to  Cave Creek runoff, a water conservation diversion channel will be provided 
to  divert up to 500 cfs from Cave Creek near Peoria Avenue, convey it across the Arizona 
Canal Diversion Channel, and discharge it into the Arizona Canal. Cave Creek Park will be 
constructed in the Cave Creek floodway from Beardsley Road to the Diversion Channel as 
part of the recommended plan. Recreational development at this 1,850-acre park will 
include picnicking, trails, court and field games, a nature center and natural history 
museum, and a scenic drive. The park construction will be cost-sharec! with the local 
sponsors. 



VI-2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT FEATURE 

VI-2.01 TOPOGRAPHY. The Diversion Channel project feature is on the alluvial plain 
south of the Phoenix Mountains and extends to Skunk Creek along the southwesterly 
margin of Deer Valley. North Mountain and South Mountain, immediately north of the east 
part of the project feature, have maximum elevations of 2,104 and 2,608 feet, respectively. 
There are numerous small deeply incised drainages emanating from the mountains. The 
topography from 32nd Avenue to Skunk Creek, the west part of the project feature, is a 
relatively flat alluvial plain with slopes of 30  feet per mile toward the southwest. 

VI-2.02 The most important topographic feature in the area is the Arizona Canal, a 
man-made irrigation canal. The Arizona Canal varies in width from 30  feet to 72 feet and in 
depth from 4.5 feet to 9 feet. Its confining levees rise no more than 10 feet above natural 
ground on either side of the channel. 

VI-2.03 GEOLOGY AND SOILS. The project feature channels and floodways pass through 
distinct geological zones characterized as talus, upper bajada and lower bajada. The talus 
deposits are limited to  the area fronting North and South Mountain, which are 
predominantly composed of igneous and metamorphic outcroppings. The upper bajada 
consists primarily of colluvial deposits of gravel and cobbles, while the material in the lower 
bajada is composed of well sorted and deep alluvial deposits. Talus and upper bajada 
deposits predominate between 40th Street and 23d Avenue, while the lower bajada is 
characteristic from 23d Avenue t o  Skunk Creek. 

VI-2.04 SURFACE HYDROLOGY. There are two distinctive types of surface flow in the 
project feature area - channel and sheet flow. In the reach from 40th Street to the Black 
Canyon Highway, channel flow is characteristic; sheet flow is characteristic in the area to  
the west of the Black Canyon Highway. 

VI-2.05 Major drainages in the 40th Street to Black Canyon Highway reach are Cudia City 
Wash, Dreamy Draw and Cave Creek, with watersheds upstream from the Arizona Canal of 
about 5, 2, and 252 square miles, respectively. These drainages and all other flows are 
intersected by the Arizona Canal. Before construction of the Arizona Canal, these drainages 
continued to the Salt River. Their streambeds have been obliterated downstream from the 
Arizona Canal by agricultural and urban development. 

VI-2.06 The surface hydrology in the reach from the Black Canyon Highway west to  Skunk 
Creek has no major drainages, and is characterized by sheet flow across the gently sloping 
valley. As the area is increasingly modified for farming and, subsequently, for urban 
development, there will be some concentration and channelization of flows. 

VI-2.07 The Arizona Canal was designed to convey irrigation waters at a nonscouring 
velocity. Its vertical drop between 50th Street and Skunk Creek is 40 feet, a slope of only 2 
to  3 feet per mile. The irrigation flow capacity of the Arizona Canal ranges from about 700 
cfs at 40th Street to about 625 at 75th Street near its terminus. The freeboard capacity can 
contain only minor flood runoff. Breaks in the canal levees or overtopping resulting from 
floodflow surcharge have occurred frequently; the areas most likely to  be inundated are 
shown on plate 6. 



VI-2.08 SUBSURFACE HYDROLOGY. The Arizona Canal has a pronounced effect on 
ground water in the study area for two reasons: (a) continual seepage from the canal is a 
source of artificial recharge, and (b) during storm runoff water ponded north (upstream) of 
the canal percolates into thc ground water table. Ground water depths along the project 
feature aljnement range from less than 100 feet to  nearly 400 feet. 

VI-2.09 WATER QUALITY. No water quality data exist for surface or subsurface water in 
the study area. 

VI-2.10 VEGETATION AND WILDLIFE. Vegetation and wildlife along the alinements of 
Arizona Canal Diversion Channel, Cave Creek, and Dreamy Draw Wash are described in the 
following subparagraphs. 

a. Arizona Canal Diversion Channel. Most of the existing natural biotic communities 
(about 40  acres) along the 17.3-mile-long alinement of the Arizona Canal Diversion Channel 
have been highly disturbed. East of the Black Canyon Highway, the area is heavily 
urbanized, and native vegetation is restricted to very narrow strips along the Arizona Canal 
(photo 19) or rare plots of open land. New residential developments are rapidly replacing 
the remaining agricultural lands along the canal. The existing vegetation is mostly weedy 
annuals, such as Russian thistle and pigweeds; shrubs such as tree tobacco, desert broom, 
creosote bush and gray thorn; and trees such as blue paloverde, mesquite and catclaw acacia. 
Many nonindigenous plants have been introduced for landscaping purposes in residential 
areas bordering the canal. West of the Black Canyon Highway, agricultural land uses prevail 
and natural vegetation is somewhat more common. Recently, however, many acres of 
agricultural land have been converted to  housing developments or businesses in this reach, 
removing part or a11 of the vegetation. Some large mesquite, cottonwood and tamarisk (large 
tree) grow along or near the Arizona Canal through this reach. The cottonwood and 
tamarisk growth is a reflection of the artificial water supply brought in by the canal. 

b. Cave Creek. Habitats along Cave Creek from the vicinity of the proposed Cave Buttes 
Dam site to the Arizona Canal near the Black Canyon Highway have been highly altered. 
Sand and gravel mining, landfills, off-road vehicular uses and trash disposals have eliminated 
or  severely altered the desert wash plant community. There is little natural riparian growth 
remaining along Cave Creek, except for some fair quality growth along about 1 mile 
downstream from the recommended damsite, and downstream from the authorized Cave 
Buttes damsite. Residential and commercial developments have encroached on Cave Creek 
throughout almost all the reach from the authorized damsite to the Arizona Canal. The City 
of Phoenix is developing a greenbelt park on a sanitary landfill along Cave Creek near 19th 
Avenue and Greenway Road. The creek through this reach has been highly modified. The 
vegetation through the highly disturbed areas include burrobrush, bursages, desert broom, 
some blue paloverde, mesquite, tree tobacco, giant reed, and annual herbaceous plants and 
various grasses. Wildlife populations along the disturbed downstream reaches of Cave Creek 
include mostly small rodents, doves, song birds and rabbits. 



c. Dreamy Draw Wash. Most of Dreamy Draw Wash has been subjected to  considerable 
environmental disturbance in the past. Consequently, the vegetation in the area is generally 
sparse, although moderate densities of desert riparian trees and shrubs (i.e., mesquite and 
blue paloverde) occur within and along portions of Dreamy Draw Wash. The past 
destruction of native plants and surface disturbance due to off-road vehicle use and mining, 
especially in the Dreamy Draw Dam detention basin area, have apparently contributed to a 
somewhat unnatural assemblage of weedy plants. The weedy plants include five-stamen 
saltcedar, Jerusalem-thorn, bermuda grass, horse purslane, pigweed and a variety of annuals. 
Residential encroachment occurs along some portions of Dreamy Draw Wash and 
motorcycle trails have caused noticeable disturbance to  the natural habitats. 

VI-2.11 ARCHEOLOGICAL AND HISTORICAL RESOURCES. A survey of archeological 
and historical resources in the Diversion Channel study area was conducted by Arizona State 
University, Department of Anthropology, under a contract with the Corps of Engineers. The 
archeological and historical resources along the alinements of the Arizona Canal Diversion 
Channel, Cave Creek from Cave Creek Dam to  the Arizona Canal and Dreamy Draw Wash 
from Dreamy Draw Dam t o  the Arizona Canal, are described in the following subparagraphs. 

a. Arizona Canal Diversion Channel. Neither the search of site records and early sources at 
Arizona State University (ASU) nor the archeological field survey yielded information on 
archeological or historic resources that would be affected by construction of the Arizona 
Canal Diversion Channel. Data from nearby districts similarly situated with respect to 
topography suggested that scattered tools and an occasional temporary campsite dating 
before A.D. 1300 could have been expected in the reach from 40th Street to  Cave Creek; 
remains from regions similar to  the reach from Cave Creek to Skunk Creek are extremely 
rare. It appears that what few remains might have been present have been destroyed by 
recent construction and agricultural activities. 

b. Dreamy Draw Wash. Neither the search of site records and early sources at ASU nor 
the archeological survey conducted by ASU on 26 December 1969 yielded any information 
on  archeological or historic resources within the Dreamy Draw Wash study area. Data from 
nearby districts similarly situated with respect to topography suggest that scattered tools 
and an occasional temporary campsite dating before A.D. 1300 could have been expected in 
the study area. It appears, however, that what few remains might have been present have 
been destroyed by agricultural and construction activities. 

c. Cave Creek. The portion of Cave Creek from the Cave Creek Dam to  the Arizona Canal 
intersects three habitation and agricultural sites, and a petroglyph site. A description of 
these sites follows: 

(1) An extensive archeological site is located within the study area about 3 to  4 miles 
downstream from Cave Creek Dam. Although erosion resulting from flooding of Cave Creek 
has disarranged many of the features, evidences of habitations occur in six areas of the site; 
hearths and fire-cracked rock are along the west margin of the remains, and suggestions of 
water control structures extend over an area 2,625 feet long and 1,300 feet wide at its 
maximum width. No mounds are evident but it is probable that cultural deposits reach a 
depth of 3 feet in parts of the site. 



(2) A second site occupying an alluvial deposit on the flood plain of Cave Creek and the 
substratum outcrop to the west is a complex of agricultural terraces, garden plots, water 
control structures, canals, subsurface ovens, and field houses that extend for 3,120 feet. The 
agricultural system is situated so as to take advantage of both sheet wash from the slope to 
the west and water from Cave Creek that can be conducted to the fields by a canal. At a 
distance of 450 feet west of the agricultural system is one cluster of habitations and a large 
refuse mound. Vandalism has resulted in four areas of the refuse mound being opened. 
However, enough of the deposit remains intact to provide stratigraphic information. Digging 
also has been accomplished at a large rectangular room. A stone masonry foundation wall 
bounds a partly subterranean structure. At least two structures, possibly the earlier ones at 
the site, are still intact. Time placement of the site is estimated at A.D. 900 to 1200. The 
site area has been subjected to heavy motorcycle traffic in recent years and gravel mining 
operations are now encroaching upon the margin. In spite of the damage suffered already, a 
sufficient number of features remain intact to  provide a valuable study of prehistoric water 
control and agricultural systems. The site is within the Cave Creek Archeological District. 

(3) A third site is an area of basalt boulders exhibiting petroglyphs. A preliminary study 
has defined 15 locations within the site at which there are a total of 39 individual geometric 
and life form pictures. The site is within the Cave Creek Archeological District. 

(4) A fourth site consists of a series of structures, refuse areas, and evidences of water 
control structures on the lower margin of a talus slope. A portion of the site has been 
destroyed already by earlier construction and roadways. While it is possible that the Cave 
Creek flood plain has been cultivated by the people who occupied the site, shifts in the 
stream have removed all traces. The remaining part of the habitations occupies the crest of a 
low colluvial ridge for a distance of 180 feet. Ceramics and lithic tools are represented on 
both slopes of the ridge. Northeastward, alinements of basalt cobbles mark the terraced 
talui slope. Heavy sheetwash has modified some of the lines and possibly destroyed others. 
Exact extent of the system has not been determined. Unlike other examples of terraced 
slopes in the vicinity, ceramics, fire-cracked rock and field houses are not present in the 
terraced area. Ceramics from the habitation area suggest a limited time period of 
occupation, largely in the late A.D. 1100's. The site is within the Cave Creek Archeological 
District. 

V1-2.12 POPULATION. The study area for the Diversion Channel project feature has a 
total population of 165,280 - 56,820 in the area subject to overflow from breaks in the 
Arizona Canal, and 108,460 in the area subject to overflow from Cave Creek (pl. 6). The 
pattern of development depicted in the following tabulations is based on population 
projections for Maricopa County made by the Bureau of Economic Analysis of the U.S. 
Department of Commerce and the Economic Research Service of the U.S. Department of 
Agriculture (OBERS). The projections were allocated by the Corps of Engineers within the 
county on the basis of data provided by the Maricopa Association of Governments, 
historical trends, local and regional land use plans, current zoning and the National Flood 
Disaster Act of 1973. 



Overflow Area Population 1974 1976 1986 1996 2026 

Arizona Canal: 
with flood control 56,820 59,400 62,500 67,500 67,500 
Without flood control 56,820 59,400 62,500 67,500 67,500 

Cave Creek: 
With flood control 108,460 1 15,720 125,000 128,000 128,000 

' Without flood control 108,460 1 15,720 122,000 125,000 125,000 

VI-2.13 LAND USE. Land use immediately adjacent to the recommended Diversion 
Channel east of Cave Creek is mostly residential. Much of the area west of Cave Creek has 
recently undergone a transition from agricultural land uses to residential, commercial, and 
light industrial uses. 

VI-2.14 Two types of overflow areas are affected by the recommended Diversion Channel, 
the overflow area of Cave Creek and the overflow areas caused by the overtopping of the 
Arizona Canal (pl. 6). Between the proposed Cave Buttes Dam and the Arizona Canal 
approximately 3,265 acres are within the creek overflow; 1,150 acres in the overflow area 
are presently in urban uses, primarily low density residential. Industrial uses are 
characterized by newly developing industrial parks. Lack of vacant land below the canal will 
cause most future development to  concentrate above the canal. 

VI-2.15 South of the Arizona Canal the Cave Creek overflow area, as well as the area 
flooded by the breakout of Cave Creek at Cactus Road ("Q" Avenue), includes the business 
and government center of downtown Phoenix as well as large residential areas and 
commercial and shopping centers. A total of 16,045 acres are subject t o  flooding, all but 
1,135 acres of which are in urban use. Six hundred fifty-five acres in the area are subject to 
damages by the Cactus Road breakout. 

VI-2.16 Eight thousand eighty acres are subject to flooding from overtopping of the 
Arizona Canal east of Cave Creek. All but 1,285 acres are in urban uses, primarily residential 
with related commercial and shopping facilities. 

VI-2.17 Three hundred ten acres presently in non-urban land uses in the Cave Creek 
overflow area, south of the recommended diversion channel, are expected to be developed 
into residential and public land uses if flood protection is provided. 

VI-2.18 Present and projected future uses of acreage within these overflow areas are 
shown in the following tabulations. 



Overflow Areas from Overtopping the Arizona Canal 
(in acres) 

Land Use 1974 1976 1986 1996 2006 2016 2026 

Residential 
Trailer Parks 
Commercial 
Industrial 
Public, 

Semi-public 
Transportation 

.a urban Parks 

Urban Subtotal 

Agriculture 1,175 900 560 0 0 0 0 

a Open Space- 
Vacant 0 0 0 0 0 0 0 

Channels- 
Irrigation 110 110 110 110 110 110 110 

Non-Urban 



Land Use 

Residential 
Trailer Parks 
Commercial 
Industrial 
Public, Semi- 

Public 
Transportation 
Urban Parks 

Urban Subtotal 

Agriculture 
Open Space- 

Vacant 
Channels- 

Irrigation 

Non-Urban 
Subtotal 

TOTAL 

Cave Creek Overflow Area Without Flood Control 
(in acres) 



Cave Creek Overflow Area With Flood Control 
(in acres) 

Land Use 1974 1976 1986 1996 2006 2016 2026 

Residential 10,450 1 1,190 12,170 12,530 12,530 12,530 12,530 
Trailer Parks 310 290 230 170 170 170 170 
Commercial 1,940 1,980 2,070 2,240 2,240 2,240 2,240 
Industrial 1,220 1,340 1,470 1,560 1,560 1,560 1,560 
Public, Semi- 

Public 940 970 1,030 1,070 1,070 1,070 1,070 
Transportation 540 540 540 540 540 540 540 
Urban Parks 260 260 260 260 260 260 260 

Urban Subtotal 15,660 16,570 17,770 18,370 18,370 18,370 18,370 

Agriculture 43 0 420 200 0 0 0 0 
Open Space- 

Vacant 3,185 2,285 1,290 890 890 890 890 
Channels- 

Irrigation 3 5 3 5 5 0 50 50 50 50 

Non-Urban 
Subtotal 3,650 2,740 1,540 940 940 940 940 

TOTAL 19,310 19,310 19,310 19,310 19,310 19,310 19,310 

VI-2.19 TRANSPORTATION. The Arizona Canal Diversion Channel study area is 
crossed by the 26 streets and highways that presently cross the Arizona Canal. No railroads 
cross the study area, nor are any airfields located nearby. 

VI-2.20 RECREATION. There is one park located along the Arizona Canal; however, I 
the Sun Circle trail parallels the study area utilizing in part the rights-of-way of the Arizona 
Canal. This trail, a Maricopa County Parks Recreational Department facility, is used for 
hiking, horseback riding and bicycle riding. An additional paved bicycle trail within the 
study area has been proposed by the county and has been tentatively funded by the Bureau 
of Outdoor Recreation; this trail could be constructed as soon as 1976. 

VI-2.21 NOISE. The study area contains numerous point sources of noise, including 
highway crossings and urbanized lands located adjacent to the study area. The Arizona 
Canal has many gates and related facilities which also produce noise. 

VI-2.22 ESTHETICS. In many portions of the Arizona Canal, the gently flowing water 
reflecting the natural vegetation which grows on the excess rights-of-way provides an 
esthetic resource as well as a visual relief from the adjacent urbanized areas. However, much 
of recommended Diversion Channel's alinement is bounded by visually unattractive 
junkyards, construction storage areas, and vehicle maintenance facilities. The fences along 
many of the property lines are unattractive and often lined with weeds and trash. 



VI-3. RELATIONSHIP O F  THE PROPOSED ACTION 
TO LAND USE PLANS 

VI-3.01 The recommended project features (proposed action) basically conforms to the 
objectives and specific terms of existing and proposed Federal, State, and local land use 
plans, policies, and controls. 

VI-3.02 The recommended Arizona Canal Diversion Channel from 40th Street to  51 st 
Avenue conflicts with the MAG Composite Land Use Plan (pl. 14), Maricopa County Land 
Use Plan, Phoenix Land Use Plan - 1990, and Deer Valley Area Plan. These plans all 
designate low and medium density residential land uses with interspersed commercial, 
public, and industrial land uses for the affected area. The reach of the Diversion Channel 
from 5 1st Avenue to  Skunk Creek conforms to  the City of Glendale 1985 Development 
Plan, which designates the affected area for riding trails and open space with adjacent rural 
and medium density land uses. 

a' 
VI-3.03 Although portions of the Arizona Canal Diversion Channel conflict with specific 
terms of several county and local land use plans, the project feature conforms to the 
objectives of the land use plans by providing flood protection to  lands designated and 
developed for urban land uses that are presently confronted with the threat of damages due 
t o  flooding. 



VI-4. THE PROBABLE IMPACT O F  THE PROPOSED 
PROJECT FEATURE ON THE ENVIRONMENT 

VI-4.01 TOPOGRAPHY. The probable impact of elements of the recommended 
Diversion Channel project feature on topography are discussed in the following 
subparagraphs. 

. 
a. Arizona Canal Diversion Channel. Construction of the Arizona Canal Diversion 

Channel will result in alterations to  a 17.3 mile strip of land upstream of and nearly parallel 
to  the Arizona Canal. Along the proposed route of the Diversion Channel, extensive 
alteration has occurred as a result of the construction of commercial businesses and private 
residences. 

b. Dreamy Draw Wash. As part of the recommended project feature no 
construction is required along Dreamy Draw Wash. The wash will remain unaltered and a 
floodway will be designated to  assure that adequate capacity is retained. 

• c. Cave Creek. From Cave Buttes Dam to  Peoria Avenue, Cave Creek will not be 
altered. A floodway will be designated t o  assure that adequate capacity is retained. From 
Peoria Avenue to  the Arizona Canal Diversion Channel, channel construction will alter the 
natural channel. 

VI-4.02 NATURAL RESOURCES. Construction of the recommended project feature 
will have no significant impact on natural resources. ?'he Arizona Canal Diversion Channel is 
not being constructed along a natural watercourse where the occurrence of sand and gravel 
would be expected. There are presently no mining operations located along the north side of 
the Arizona Canal. Mining will be permitted within the floodways along Dreamy Draw Wash 
and Cave Creek. 

VI-4.03 SURFACE HYDROLOGY. The construction of the Arizona Canal Diversion 
Channel will have a significant impact on the volume and course of surface flows in the 
study area. The channel will intercept floodflows originating on Cave Creek, and will 
ultimately discharge these flows into Skunk Creek. As a result of this diversion, the peak 
rate of flow in the 1.8 mile reach of Skunk Creek from the diversion canal to  New River will 
increase up  t o  a maximum of 5 percent. However, the flood plain will not increase along 
New River and the Agua Fria River. The peak flow rate will decrease over natural 
conditions, decreasing the size of the flood plains. Flowage easements (the right to  flood) 
will be purchased along the watercourses that will convey the diverted flows. 

a VI-4.04 The recommended diversion channel will not interfere with the normal operation 
of the Arizona Canal. 7'0 satisfy the claim of the Salt River Valley Water User's Association 
for water rights t o  Cave Creek runoff, a water conservation diversion channel will be 
provided to  divert up to  500 cfs from Cave Creek, across the Arizona Canal Diversion 
Channel, and into the Arizona Canal. 



VI-4.05 SUBSURFACE HYDROLOGY. Construction of the recommended project 
feature will have no significant effect on the total ground water regimen in the area. Along 
the 1 3  miles of the channel that will be concrete-lined no recharge will occur. However, the 
route of the diversion channel .does not follow a natural watercouyse. Much of the area is 
already impervious as a result of urbanization. The area contains water only during periods 
of flooding, when ponds form above the Arizona Canal. As a result of the reduction in 
ponding, localized ground water recharge north of the Arizoria Canal will decrease, while 
recharge along Skunk Creek will increase. Habitat along the downstream channels may 
benefit by the increase in available moisture but the potential recharge from floodflows is 
not sufficient to  significantly affect the overall ground water level. 

V1-4.06 WATER QUALITY. Construction of the recommended project feature will have 
no effect on the overall water quality within the region. Water t o  irrigate activity areas and 
to  fill and maintain lagoons in Cave Creek Park and the golf course in the Glendale Parkway 
will come, for the main part, from existing wells and the Arizona Canal. The drilling of an 
additional well may be required. These sources presently meet water quality standards for 
agricultural, recreation and esthetic uses, as established by Arizona State Department of 
Health. Water quality in the lagoons will be maintained in keeping with these standards. 

VI-4.07 The Central Arizona Project is a proposed source of irrigation water for some of 
activity areas in Cave Creek Regional Park. While Colorado River water presently meets state 
water quality standards, records indicate an increase in salinity in water released toward 
Arizona. Until a salinity control program is implemented, plants selected for use in the 
northern part of Cave Creek Regional Park must be tolerant to  the existing salt content of 
water diverted from the Colorado River. Infiltration of this water will not be in sufficient 
quantity to  affect the quality of ground water in the area. 

VI-4.08 VEGETATION AND WILDLIFE. The Arizona Canal Diversion Channel will 
permanently remove about 40 acres of vegetation and wildlife habitat along the north side 
of the existing Arizona Canal and about 10 acres of vegetation along Cave Creek. Vegetation 
along the Arizona Canal is mostly limited to  a narrow strip of native species o r  exotic 
vegetation landscaped around residences or businesses. Large cottonwoods, mesquite, blue 
paloverde, and eucalyptus will be removed for project construction., Some local wildlife, 
such as lizards, song birds, doves, ground squirrels and rabbits will experience habitat losses 
that will jeopardize their survival because they are entirely dependent upon the narrow 
corridor of available habitat along the canal. These losses are not significantly adverse 
because of the relatively small amount of  habitat that will be removed along the 17.3 mile 
project route. Recent urbanization (1974-1975) along the Arizona Canal has eliminated 
much native vegetation and significantly restricted wildlife habitats. 

VI-4.09 The rectangular concrete Arizona Canal Diversion Channel will be a barrier for 
non-flying animals (i.e., ground squirrels and rabbits); however, the existing Arizona Canal is 
a barrier to  those animals not willing or able to  swim the channel. Overall, the channel will 
not be a significant barrier to  animal movement because urban development along both sides 
of  the Arizona Canal for most of  its length has severely restricted natural populations and 
already is a barrier to  wildlife movements. Most local wildlife have limited movementsor fly, 
and so are not influenced by roads, canals, or  channels. 



V1-4.10 Landscaping along the channel will provide some habitat benefits for wildlife 
species tolerant t o  living in close proximity to  a heavily developed area. Such species as  Inca 
doves, mockingbirds, house sparrows and house finches should benefit. 

VI-4 .11  ARCHEOLOGICAL AND HISTORICAL RESOURCES. 'I'here are no 
archeological or  historical resources that will be affected by the construction of the 
recommended Arizona Canal Diversion Channel or  the recommended floodway on Dreamy 
Draw Wash. The archeological sites located in the Cave Creek Archeological District will not 
be directly affected by the recommended floodway from Cave Buttes Dam t o  Peoria 
Avenue; however, the Cave Creek Park recreational development will have an indirect effect 
on  many of these sites. The park will attract recreationists who may alter or destroy the 
sites. A proposal for the preservation or mitigation of these National Register sites has been 
presented t o  the Advisory Council on Historic Preservation. An additional site not within 
the Cave Creek Archeological District will also be indirectly affected by the park 
development. If later investigations indicate that the site warrants inclusion in the National 
Register, the Advisory Council will be given a n  opportunity t o  comment on  the need for  its 
preservation. No archeological sites will be affected by the recommended concrete 
trapezoidal channel from Peoria Avenue t o  the Arizona Canal Diversion Channel. 

VI-4.12 POPULATION AND LAND USE. Construction of the recommended project 
feature will have no impact on  future population levels and land use along the Arizona 
Canal. Present trends of urbanization and land use along the Arizona Canal will not  be 
altered. 

VI-4.13 TRANSPORTATION. Construction of the Arizona Canal Diversion Channel 
will have temporary adverse impacts on traffic flow. During the construction of  bridges for 
each of 2 6  streets and highways that cross the Arizona Canal, traffic congestion will increase 
and motorists will be inconvenienced. The modification of bridges along the Black Canyon 
Highway will require the rerouting of traffic along frontage roads. This is expected t o  cause 
major traffic congestion, especially during rush hours. The impact will cease when the 
construction is completed. 

VI-4.14 SOCIAL. Construction of the recommended project feature will have a 
significant adverse impact on the communities bordering the Arizona Canal, intensifying the 
existing physical and social community separation. Further disruption t o  comnlunities and 
individuals will result from the relocation of  homes and businesses. 

VI-4.15 Project rights-of-way requirements require the relocation of 263 homes and 
portions of 3 3  apartment buildings along the Arizona Canal. The lives of the families 
involved will be disrupted, neighborhood bonds will be broken, and some children will 
probably be forced to  change schools. According t o  the Phoenix City Planning Department, 
housing is available for these families within 6 miles of their present location. 

VI-4.16 The number of  homes requiring relocation reflects several shifts in channel 
alinement that were incorporated in an  attempt t o  reduce the number of relocations to  a 
minimum. Adjustments in the final alinement of the channel will be made during Phase I 1  
design studies. 



VI-4.17 Both industrial and commercial enterprises will be relocated as a result of  the 
project. The  38 businesses t o  be displaced are predominantly small, privately-owned shops. 
Included are 2 print shops, 2 pet centers, a realty office, a tax service, a blacksmith, a 
roofing service, an  air conditioning company, a refrigeration company, a cabinet 
manufacturer, a boat motor  service, and several junklstorage yards. In many cases, offices 
must be relocated because all o r  part of storage o r  maintenance yards will be taken. 
According to the City of Phoenix Planning Department, several areas zoned for commercial 
establishments exist in close proximity t o  those that will be displaced. However, potential 
relocation sites for the industries are limited. Many of the businesses t o  be relocated rely 
heavily on local clientele and relocation will disturb business for a time. Permanent loss of 
business may occur. 

VI-4.18 If desired, families and businesses will be relocated as close as possible t o  their 
former site, although they may choose t o  be relocated anywhere up  t o  a maximum distance 
of 50 miles. Individuals involved in the relocations will be compensated in accordance with 
the Uniform Relocation Assistance and Real Properties Acquisition Policies Act o f  1970. It  
should be noted that,  under existing conditions of localized ponding, most of the homes and 
businesses t o  be relocated are presently flood prone. 

VI-4.19 Other relocations required by the project include the parking lot of  a public 
swimming pool and portions of  the playgrounds of two schools. Part of the playing field at 
Sunnyslope High School will be closed during the construction of a portion of the Arizona 
Canal Diversion Channel. ?'he playing field will be fully restored after construction. A 
portion of  the playground a t  Arroyo Elementry School will be required for  project 
rights-of-way. ?'he playground will be restored o r  comparable facilities will be provided 
adjacent t o  the school. 

VI-4.20 Project construction will not affect public services significantly, although the 
relocation of 13,000 feet of water pipeline, 23,500 feet of sewer line, 8,100 feet of gas line 
and undetermined amounts of  telephone and electrical line will be required. Interruptions in 
services due t o  relocations are not expected t o  exceed a few hours at  a maximum. 

VI-4.21 RECREATION. Construction of recreational facilities associated with the 
recommended project feature will provide for a wide range of recreational opportunities 
along portions of the Arizona Canal Diversion Channel and along Cave Creek below Cave 
Buttes Dam. 

VI-4.22 Approximately 7 miles of trail along the Arizona Canal from 20th Street t o  35th 
Avenue will be constructed by local interests in 1976. This trail will be disrupted by the 
construction of the proposed Arizona Canal Diversion Channel. A new trail will be provided 
a s  part of the proposed construction. - 

VI-4.23 ESTHETICS. Construction of the Arizona Canal Diversion Channel will have a 
minor impact on  the visual quality of the area. The channel will be entrenched along its 
entire length and will be visible only from the bridge crossing. Landscaping associated with 
the proposed trails and recreational facilities will provide vegetation diversity, especially 
between Cactus Road and Skunk Creek, where the earth channel will be developed into a 
greenbelt parkway. 



VI-4.24 SAFETY. As part of the proposed construction, safety fences will be provided @ along the 13  miles of concrete-lined channel. Access will not be restricted along the 4.4 mile 
greenbelt, which will remain as  an  earth channel, developed for recreation, nor within the 
rights-of-way adjacent t o  the concrete-lined channel. 



VI-5. ANY PROBABLY ADVERSE ENVIRONMENTAL EFFECTS 
THAT CANNOT BE AVOIDED 

VI-5.01 Construction of  the recommended project feature will require the relocation of 
2 6 3  homes and 38 businesses and portions of 3 3  apartment buildings. 

VI-5.02 A total of 5 0  acres of  natural vegetation and wildlife habitat will be altered or * 
destroyed by the construction of the recommended project feature. 



VI-6. ALTERNATIVES TO THE PROPOSED ACTION 

VI-6.01 No feasible alternatives to  the recommended diversion channel were identified. 
Two alternative plans were studied but neither was determined to  be feasible. These 
alternative plans are discussed in the following paragraphs. 

VI-6.02 One plan was to intercept and collect flood waters by a diversion channel from 
east of Cave Creek t o  40th Street. These floodwaters, as well as floodwaters from Cave 
Creek, would be connected by means of a channel from the Arizona Canal south through 
downtown Phoenix to  discharge into the Salt River. Two types of channelization were 
considered - an open rectangular channel and a covered section. This plan would intercept 
runoff from north of the canal and convey it to the Salt River, but the features were not 
sized to intercept and convey residual flows generated south of the Arizona Canal. In order 
to  provide capacity for local runoff south of the canal, in addition to providing capacity for 
Cave Creek and runoff north of the canal, a total of 8 siphons would be required where the 
channels crossed the Arizona and Grand Canals. In addition, some channelization would be 
required north of and parallel to the Arizona Canal. 

VI-6.03 Because of the high cost of the plan, it was not considered to be feasible and no 
further engineering or economic studies were conducted. 

VI-6.04 The second alternative plan involved combining the Arizona Canal and the 
diversion channel in some way to reduce right-of-way requirements. Six possible plans for 
such a combination were developed. Four of these plans were given limited consideration, 
the 2 additional plans were analyzed in greater detail. Those given limited consideration 
were (a) a dual purpose channel with collapsible check dams; (b) a pipe conduit under the 
flood control channel berm; (c) a pressure pipe system; and (d) open combined canal and 
channel using pumps for delivery to laterals. None of these plans were considered t o  be 
viable solutions for several reasons ranging from conflicts in operation requirements between 
water supply and flood control to  costly canal and pump maintenance involving the removal 
of sediment and moss. Preliminary cost estimates were prepared for the remaining two plans 
- (a) a concrete-lined rectangular or trapezoidal flood control channel constructed north of 
the Arizona Canal right-of-way but using a common 50-foot wide berm for maintenance 
(the Arizona Canal would remain as is) and (b) two rectangular channels side by side, one 
for the Arizona Canal and one for the flood control channel. 

VI-6.05 Because of high construction costs without significant savings in rights-of-way, 
these 2 plans were not considered feasible. 



VI-7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES 
O F  MAN'S ENVIRONMENT AND THE MAINTENANCE AND 

ENHANCEMENT O F  LONG-TERM PRODUCTIVITY 

VI-7.01 The recommended Arizona Canal Diversion Channel project feature will reduce 
flood damage to  existing urban development. This protection will be afforded not only to  
existing populations but also to  future populations. The recommended feature will also 
provide recreation facilities that will be available to  both existing and future populations, 
and will provide for the study and recovery or preservation of archeological features. 

VI-7.02 The feature will permanently alter 50 acres of wildlife habitat. Flood protection 
will be afforded to  existing urban areas. 



VI-8. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS 
O F  RESOURCES WHICH WOULD BE INVOLVED IN THE 

PROPOSED ACTION SHOULD IT BE IMPLEMENTED 

VI-8.01 The recommended project feature would commit the land along the Arizona 
Canal Diversion Channel (490 acres) for flood control and recreation purposes. 

VI-8.02 Construction of this feature will require moving approximately 11 million cubic 
yards of earth (silt, sand, gravel and cobbles). 



VI-9. COORDINATION 

VI-9.01 The potential adverse social impact of the Arizona Canal Diversion Channel has 
brought about an intense effort t o  coordinate with those individuals, communities, and 
businesses which would be affected. Numerous meetings have been held with the cities of 
Phoenix and Glendale and the town of Paradise Valley. 

VI-9.02 An informal workshop was held in September 1974 in an effort t o  reach thosc 
individual families and businesses displaced by construction. About 325 persons attended 
the workshop which generated numerous followup meetings and telephone conversations. 
Considerable opposition to  the project feature was expressed by individuals attending the 
meeting. The general feeling seemed t o  be one of uniform opposition to  the plan. The 
opposition stems from the fact that,  at the time of construction, approximately 263  homes 
will be acquired for project rights-of-way. At present, no funds are available t o  the flood 
control district to  acquire homes in the area. This will cause severe hardship for people who 
must sell their homes before project construction begins (approximately 5 to  7 years for the 
downstream portion). Unless funds can be made available from some source for advanced 
acquisition of rights-of-way, no resolution of this conflict is in sight. 

VI-9.03 The Arizona Biltmore Estates, a major land owner in the area affected by the 
project, has expressed concern over construction of the recommended Arizona Canal 
Diversion Channel. Several meetings have taken place and alternative actions have been 
discussed. The conflict has not been resolved. 





UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

6029 Federa l  Building,  Phoenix, AZ 85025 

October 15, 1975 

Col. John V. Foley 
US Army Engineer D i s t r i c t ,  L.  A. 
300 N .  Los Angeles S t r e e t  
Los Angeles, C a l i f o r n i a  90054 

Dear Colonel Foley: 

We have reviewed t h e  D r a f t  Environmental Impact Statement f o r  New 
River and Phoenix C i t y  Streams, Maricopa County, Arizona. The s t a t e -  
ment con ta ins  a weal th of information about t h e  many f e a t u r e s  of t h e  
planned f lood  c o n t r o l  p r o j e c t s  f o r  Cave Creek, Skunk Creek, Dreamy 
Draw Wash, and t h e  New and Agua F r i a  r i v e r s .  The p r o j e c t s  w i l l  be a 
b e n e f i t  i n  so lv ing  t h e  f lood  problems f o r  p a r t s  of the  c i t i e s  of  
Phoenix, Glendale,  Peo r i a ,  Sun Ci ty ,  and Avondale. 

The d r a f t  s ta tement  would b e  s t rengthened  i f  i t  provided more d e t a i l e d  
information i n  t he  fol lowing a reas .  

1. On page 1-80 a s ta tement  i s  made: "1-4.09 Because the  pro- 
posed Arizona Canal Diversion channel w i l l  d i v e r t  water from 
Cave Creek t o  Skunk Creek, t he  volume of storm runoff c a r r i e d  
i n  t he  f lood  p l a i n s  of Skunk Creek and t h e  New and Agua F r i a  
r i v e r s  below t h e  Arizona Canal Diversion Channel may i n c r e a s e  
a s  a r e s u l t  of t h e  Pro jec t . "  

I f ,  i n  f a c t ,  t h e r e  i s  a chance t h a t  f lows would inc rease  along Skunk 
Creek and t h e  New and Agua F r i a  r i v e r s ,  t h i s  should be  s p e c i f i c a l l y  
determined. The a f f e c t e d  a r e a s  should a l s o  b e  defined.  

2. On page 1-81 i n  paragraph 1-4.13, a s ta tement  i s  made: "The 
r i p a r i a n  vege ta t ion  w i l l  b e n e f i t  from t h e  inc rease  i n  a v a i l a b i l i t y  
of groundwater. " 

Are t h e r e  downstream channels t h a t  w i l l  b e  blocked by t h e  dams o r  
d ive r s ions  t h a t  w i l l  no t  r e c e i v e  r e l e a s e s  from t h e  s t r u c t u r e s ?  What .. 

would happen t o  t h e  r i p a r i a n  vege ta t ion  a long  these  washes? 

3.  Erosion should be  added t o  s e c t i o n  1-4.46: Construction- 
Related Temporary Impacts. During t h e  cons t ruc t ion  period 
t h e  d i s tu rbed  a r e a s  w i l l  b e  exposed t o  increased  wind and 
water e ros ion .  

Are these  developed a r e a s  i n  t h e  v i c i n i t y  o r  downstream t h a t  would be  
a f f e c t e d ?  



C o l .  J. V. Foley 

4 .  On page 11-20, paragraph 11-4.08, a statement is  made t h a t  
t h e  f e a t u r e s  w i l l  have no s i g n i f i c a n t  e f f e c t  on water 
q u a l i t y  . 

We be l i eve  the re  should be a b e n e f i c i a l  e f f e c t  on water q u a l i t y  by 
removal of a  por t ion  of the  sediment. 

We a p p r e c i a t e  the  opportunity t o  review and submit our comments on 
t h e  d r a f t  s tatement;  

/ 

Sincerely , 

For: 

George C. Marks 
S t a t e  Conservationist  
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' I UNITED STATES DEPARTMENT OF C0MME.C. - --------..-- 
The Assistant Secretary for Science and Technology 
Washington, D.C. 20230 

October 10, 1975 

Mr. Garth A. Fuquay 
Chief, Engineering Division 
Corps of Engineers - Phoenix District 
U. S. Department of the Army 
2721 No. Central Avenue 
Suite 800 
Phoenix, Arizona 85004 

Dear Mr. Fuquay: 

The draft environmental impact statement "New River and 
Phoenix City Streams, Maricopa County, Arizona", which 
accompanied your letter of August 20, 1975, has been 
received by the Department of Commerce for review and 
comment. 

The statement has been reviewed and the following com- 
ments are offered for your consideration. 

Geodetic control survey monuments may be located in the 
proposed project areas. If there is any planned activity 
which will disturb ,or destroy these monuments, the National 
Ocean Survey (NOS) requires not less than 90 days notifi- 
cation in advance of such activity in order to plan for 
their relocation. NOS recommends that funding for this 
project include the cost of any relocation required for 
NOS monuments. 

It is stated in the Syllabus of Design Memorandum No. 3 
that flood protection will be provided by a combination of 
structural and nonstructural controls, and in paragraphs 
1-2.24 through 1-2.26 of the draft environmental impact 
statement flooding is discussed. However, the availability of 
the National Weather Service (NWS) flood warning service isn't 
mentioned in either of these two documents. The NWS Field 
Office at Phoenix has an excellent flash flood warning pro- 
gram, and these services as described in the attachment 
should be considered in the draft environmental impact 
statement . 



Thank you for giving us an opportunity to provide these 
comments, which we hope will be of assistance to you. 
We would appreciate receiving five (5) copies of the 
final statement. 

Deputy Assistant Secretary 
for Environmental Affairs 

Attachment 
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DEPARTMENT OF H E A L T H ,  fZDUG:'.TIOFI, AIdD WELFARE ' 
R E G I O N A L  OFFICE 

5 0  F U L T O N  S T R E E T  

SAN F R A N C I S C O ,  C A L I F O R N I A  9 4 ! 0 2  

Off i c e  of Environmzntal A f f a i r s  

October 20, 1975 

Garth A.  Fuquay 
Chief ,  Engineering Div is ion  
US Army Engineer D i s t r i c t ,  L.A. 
300 N. Los Angeles S t r e e t  
Los Angeles, C a l i f o r n i a  90054 

At tn :  Col. John V. Foley 

Dear S i r  : 

O F F I C E  O F  
T H E  R E G I O N A L  D I R E C T O R  

The d r a f t  Environmental Impact Statement and Design Memorandum No. 3  f o r  
t h e  New River and Phoenix C i ty  Streams i n  Maricopa County, Arizona, have 
been reviewed i n  accordance-with t h e  i n t e r i m  procedures of t h e  Department 
of  Heal th,  Education and Welfare f o r  compliance wi th  t h e  National Environ- 
mental  Po l i cy  Act. 

The d r a f t  Environmental Impact Statement desc r ibes  t h e  impacts r e s u l t i n g  
from a  proposed Flood Control P r o j e c t  i n  which t h r e e  e a r t h  dams and 53 
mi l e s  of channels would be cons t ruc ted .  The p r o j e c t  i s  es t imated t o  c o s t  
$225,000,000.00 and extended over an 11 year  per iod .  

The proposed p r o j e c t  w i l l  be h ighly  d i s r u p t i v e  t o  t h e  communities i n  c l o s e  
proximity t o  t he  cons t ruc t ion .  Adobe Dam w i l l  e f f e c t i v e l y  and permanently 
d i v i d e  one community, wi th  a  r e s u l t a n t  four  mi le  round t r i p  requi red  t o  
g a i n  access  t o  schools ,  shopping f a c i l i t i e s  and p laces  of employment due 
t o  t h e  c losu re  t o  two main access  r o u t e s ,  35th Ave. and Deer Valley Drive. 
It i s  unclear  whether t h i s  means t h a t  el.ementary school s tudents  w i l l  be  • 
faced wi th  an  a d d i t i o n a l  four  mi le  d a i l y  r o u t e  t o  school .  W i l l  t h i s  re- 
q u i r e  increased school  bus s e r v i c e  andlor  new school f a c i l i t i e s ?  a 
Release of f lood waters  from Cave But tes  Dam w i l l  render  20 e x i s t i n g  "dip" 
c ros s ings  unusable f o r  per iods  up t o  73 days (100 year  f lood)  o r  23 days 
(10 year  f lood)  unless  l o c a l  i n t e r e s t s  cons t ruc t  br idges.  It i s  presumed a 
t h a t  pedes t r i ans  a l s o  use  these  s t r e e t s  and w i l l  experience severe hard-  
s h i p  i n  a t tempt ing  t o  c r o s s  dur ing  a  per iod  of water r e l e a s e .  What a s s u r -  
ance i s  given t h a t  t h e  " loca l  i n t e r e s t s "  w i l l  be a b l e  t o  f inance the  con- 
s t r u c t i o n  of t he  necessary  c ros s ings?  I f  such br idges  and overcross ings  
a r e  no t  cons t ruc ted  concurren t ly  wi th  the  dam cons t ruc t ion ,  what p rov i s ions  
w i l l  be made t o  a s s u r e  passage by elementary school  ch i ld ren ,  s en io r  c i t i z e n s ,  • 
and o t h e r s  who may no t  have acces s  t o  vehicu lar  t r a n s p o r t a t i o n ?  Current ly ,  
t h e s e  d i p s  a r e  passable  a f t e r  only two days of f looding.  



The long term e f f e c t s  upon t h e  t r anspor t a t ion  system should be examined 
c lose ly  r e l a t i v e  t o  access t o  hea l th ,  medical and educat ional  s e r v i c e s  
and f a c i l i t i e s .  It appears t h a t  t h e  c losure  of 35th Ave. and Deer Valley 
Drive p lus  t h e  poss ib le  impass ib i l i t y  of many "dip crossings" during water 
r e l e a s e  per iods  may preclude ready access  t o  needed serv ices .  The s t a t e -  
ment does not  address t h i s  problem nor o f f e r  a l t e r n a t i v e s .  

The opportunity t o  review t h i s  statement was appreciated.  

S incere ly ,  /'- 

I 
/' 

. , 
, James D. Knochenhauer 

,.a' Regional Environmental Off icer  

cc:  CEQ 
OEA 



IN REPLY REFER TO: 

D6427 

UNITED STATES 
DEPARTMENT OF THE lNTERlOR 
BUREAU OF OUTDOOR RECREATION 

PACIFIC SOUTHWEST REGIONAL OFFICE 

m x  360QZ 
450 GOLDEN GATE AVENUE 

§AN FRANCISCO, CALIFORNIA 94102 , 

December 18, 1975 

Mr. Garth A. Fuquay 
Chief, Engineering Division 
U. S. Army Engineer District 
Los Angeles 

300 N.  Los Angeles Street 
Los Angeles, California 90054 

Dear Mr. Fuquay: 

This letter is in response to your request of this office to review your 
August 1975 Design Memorandum No. 3 ,  ~eneral Design Memorandum - Phase I, 
Plan Formulation for New River and Phoenix City Streams, Arizona. Time 
and manpower constraints have necessitated an abbreviated review of this 
document. Accordingly we have concentrated our review on those aspects 
relating to the recreation demands, use, and benefit presentation in 
Appendix 7, Recreation and Esthetic Treatment. 

The assessment of recreation demands appears to be in accord with the 
Arizona Statewide Outdoor Recreation Plan and generally reflects the 
urgency of needs for urban recreation facilities. 

The procedure given on page A7-26 and 27 suggests that the attendance 
estimates are based on the assumption that facilities installed will be 
operating at capacity from year one on. where sufficient unmet needs 
exist, as we feel they do in this case, we have advocated such an 
assumption as reasonable for estimating project recreation benefits. 
If these assumptions are the basis for your estimates, we suggest that 
you revise this section to clarify this important point. Assuming that 
such assumptions were used, we feel that the use estimates are reasonable. 

We note that, in your calculation of annual recreation benefits, you have 
applied unit values to individual activity-days instead of recreation 
days as advocated by the Water Resource Council's "Principles and Standards 
for Planning Water and Related Land Resources". Without considerably 



more study than we presently have time for of the relative values of 
the many activities cited in tables 7 and 8, we cannot fully endorse 
the incremental unit values used. However, the overall average of 

' about one dollar per recreation day appears to be reasonable and valid. 

We note an inconsistency between the use estimates cited for Cave Buttes 
Dam on page A7-27 and in table 7 on page A7-76. Also, the total average 
annual cost for Cave Creek Park in table 6 is also in error. 

We appreciate the opportunity for this review and trust that our comments 
will be useful in completing your report. 

Respectfully, 



UN ITED STATES 
DEPARTMENT OF THE INTERIOR 

OFFICE OF THE SECRETARY 

PACIFIC SOUTHWEST REGION 

BOX 3 6 0 9 8  . 450 GOLDEN GATE AVENUE 

SAN FRANCISCO. CALIFORNIA 9 4 1 0 2  

Otto ber 30, 1975 

Col. John V. Foley 
U.S. Army Engineer District, L.A. 
Corps of Engineers 
300 N. Los Angeles Street 
Los Angeles, CA 90054 

Dear Col. Foley: 

The Department of the Interior has reviewed the draft environmental 
statement and General Design Memorandum for flood control project, 
Gila River Basin, New River and Phoenix City Streams, Maricopa and 
Yavapai Counties, Arizona. 

We are pleased that impacts on sand and gravel resources are acknowl- 
edged in both documents. Because of rapid growth and continuing 
development in the Phoenix area, these aggregate resources are of 
considerable value and significance. In fact, data more recent than 
the 1970 figure cited in the environmental statement (page 1-19) show 
an upsurge in the production of sand and gravel in Maricopa County. 
According to the Bureau of Mines' ~inerali Yearbook, quantities 

- 

produced rose from 6,363,000 tons ($6,866,000) in 1970 to 12,912,000 
tons ($14,022,000) in 1971 and to 15,675,000 tons ($18,198,000) in 
1972. We suggest that the discussion about overall effects of the 
project on this prosaic but vital mineral resource be expanded to 
show in more detail the magnitude of the impact and to discuss 
measures for mitigation. 

Aggregate resources, of unspecified quality and quantity, would be 
lost at Cave Buttes Dam (DES, page 11-19), at Adobe Dam (DES, page 
111-29), and at New River Dam (DES, page IV-13), and at the first two 
sites, ongoing mining operations apparently would be displaced (DES, 
pages 11-19 and 111-13). For the whole project, aggregate resources 
under some 6,100 acres required for channels, dams or dikes and 
impoundments would be committed (DES, pages 1-79 and 1-87); urban 
development that is expected to result from flood protection afforded 
by the project might cover another 1,200 acres of potential aggregate- 
bearing land (DES, page 1-88); and the 8,300 acres of designated 
floodway/flowage easement would remain open for recovery of aggregate 
resources (DES, page V-31) subject to a lack of replenishment from 
upstream sources (DES, pages 1-79 and -80). 



The documents do not provide any analysis about the significance of 
project impacts in relation to the total supply of aggregate in the 
Phoenix area. 

Basic to such analysis is proximity of available aggregate resources to 
markets. Since, generally, the price of aggregate at the quarry or pit 
is doubled after 25 miles of truck transportation, the importance of 
close-in recoverable resources of aggregate is obvious. If such 
resources are available only at some distance from the city because of 
encroachment and commitment of close-in deposits, the documents should 
recognize that costs of construction would be increased significantly. 
We suggest that the reports show not only the commitment of aggregate 
but also the overall impact of the project on the availability of 
sand and gravel in the Phoenix area. To mitigate or reduce the loss 
of this valuable resource, we urge that multiple sequential use of project 
lands be considered and practices wherever possible so that aggregate 
resources lying in the path of the project can be extracted before they 
are lost. 

Some major construction requirements which would apparently entail 
major impacts in urban areas have been mentioned in a peripheral 
manner in widely scattered parts of the draft environmental statement. 
For example, the first mention of bridges that has been noted is that 
the channelization of Skunk Creek would require the lengthening by 
134 feet of two existing highway bridges and two frontage road bridges 
(p. 1-7, par. 3). Later it is noted that 20 dip crossings would be 
replaced by all-weather bridges (p. 1-91, par. 2). Still later, a 
briefing reference is made to the requirement for 14 new highway 
bridges and one railroad bridge extension in providing the recommended 
floodways below the dams (p. V-3, par. 3). It is first mentioned in 
the supplementary section on the Arizona Canal Diversion Channel that 
26 bridges would be required for streets and highways that presently 
cross the Arizona Canal (p. VI-4, line 19). 

Similarly, the first mention of the proposed construction of fairly 
extensive levees in several places was found in the supplementary 
section on Skunk Creek, New River and the Agua Fria River. There it 
is noted that nearly 10,000 feet of levees from three- to eight-feet 
high are proposed around five residential subdivisions along the Agua 
Fria River (p. V-6) and that 5,700 feet of levee up to four-feet 
high would be constructed along New River (p. V-5). These proposed 
facilities do not appear to be included among the proposed levees 
and dikes delineated on Plate 4 (Recommended Plan, Flood Control). 
It would he helpful to provide a reference to the map on which these 
proposed facilities have been delineated, and to evaluate any impact 
of these levees. 



A re ference  has been made t o  d i sposa l  of s p o i l  from t h e  Diversion Channel 
a t  s p e c i f i c  s i t e s  t h a t  have been de l inea t ed  on maps (Design Memorandum, 
P. sA-24). However, no d i scuss ion  of s i t e s  f o r  s p o i l  d i sposa l ,  o r  
of volumes t o  be disposed o f ,  has  been found i n  t h e  d r a f t  environmental 
s ta tement ,  nor  have t h e  proposed d i sposa l  s i t e s  been found on any map 
i n  t h e  s tatement  o r  i n  t h e  genera l  design memorandum f o r  Phase 3. 

The p r o j e c t  would e v i d e n t l y  have a s i g n i f i c a n t  impact i n  t e r n s  of 
displacement of e x i s t i n g  s t r u c t u r e s  and improvements, a s  evidenced by 
t h e  f a c t  t h a t  t h e r e  would be  237 homes and 25 bus inesses  displaced.  
However, displacements have been mentioned only b r i e f l y  ( f o r  example, 
p.  2 ,  par .  3; p. VI-30, par .  I ) ,  and no information has  been found on 
t h e  magnitude of t h e s e  impacts. For example, n e i t h e r  t h e  s i z e s  nor 
types  of t h e  bus inesses  t o  be d isp laced  appears t o  have been mentioned, 
nor have we found any mention of requirements f o r ,  o r  impacts from, 
displacement of u t i l i t i e s  such a s  p i p e l i n e s ,  power l i n e s ,  e t c .  By 
c o n t r a s t ,  t h e  b e n e f i t s  t o  landowners t h a t  would r e s u l t  from the  p r o j e c t  
have been es t imated  i n  a f a i r  amount of d e t a i l ,  inc luding  acreages 
he ld  and va lues  of t h e  b e n e f i t s  (Design Memorandum, p. SA-24). 

Most eva lua t ions  of impacts on ground water  r e s u l t i n g  from t h e  p r i n c i p a l  
p r o j e c t  proposal  and from t h e  a l t e r n a t i v e s  a r e  adequate. However, a 
sumnary p re sen ta t ion  of t h e  va r ious  impacts would be e s p e c i a l l y  
u s e f u l  because of t h e  n a t u r e  of t h e  a r ea  involved. It appears 
t h a t  more b e n e f i c i a l  t han  adverse impacts on ground water  should be 
expected, p r i n c i p a l l y  from n e t  i nc reases  i n  recharge wi th  l i t t l e  change 
i n  q u a l i t y  of water t h a t  should r e s u l t  from t h e  more lengthy time 
d i s t r i b u t i o n  of f loodwater  flows. However, we be l i eve  t h e  f i n a l  
environmental s ta tement  should more f u l l y  address  t h e  e f f e c t s  on 
ground water of both t h e  concre te - l ined  and e a r t h  s ec t ions  of t h e  
d ive r s ion  channel and should t r e a t  more f u l l y  evapot ranspi ra t ion  
e f f e c t s  r e s u l t i n g  both from t h e  impoundments and from t h e  prolonged 
pe r iods  of con t ro l l ed  floodflow. 

The proposed a c t i o n  w i l l  no t  a f f e c t  any e x i s t i n g  o r  proposed u n i t s  
of t h e  National  Park System. However, t h e  p r o j e c t  w i l l  have an 
adverse  impact upon archeologica l  resources  i n  t h e  a rea .  As t h e  
r e s u l t s  of t h e  a rcheologica l  survey po in t  o u t ,  t h e  p r o j e c t  a r e a  i s  
r i c h  i n  a rcheologica l  resources .  The S t a t e  H i s t o r i c  Preserva t ion  
O f f i c e r  has  determined t h r e e  a f f e c t e d  a rcheologica l  d i s t r i c t s  and 
one a f f e c t e d  s i t e  e l i g i b l e  f o r  nomination t o  t h e  National  Register .  
Nomination procedures a r e  be ing  implemented. Also, a number of s t a t e -  
ments a r e  made regard ing  archeologica l  s i t e s  which do not  q u a l i f y  f o r  
i n c l u s i o n  i n  t h e  National  Reg i s t e r ,  It i s  no t  c l e a r  i f  t h i s  was 
determined by t h e  a rcheo log ica l  con t r ac to r ,  t h e  S t a t e  H i s t o r i c  
P re se rva t ion  Off icer ,  o r  t h e  Keeper of t h e  National  Regis te r .  Only 
t h e  Sec re t a ry  of t h e  I n t e r i o r  o r  h i s  designee can make such a 
de te rmina t ion ,  I n  o rde r  t o  f u l l y  eva lua t e  t h e  adequacy of t h e  s ta tement  



in terms of mitigation measures for the protection of National Register 
properties, the Advisory Council's recommendations and the final 
mitigation procedures should be included in the statement. 

Project impacts on fish and wildlife resources are fully explained, 
as are impacts of the various alternatives. The Design Memorandum and 
appendices present a good discussion of the problems and solutions. 
Excellent coverage was given wildlife habitat losses and the recommended 
wildlife mitigation plan. 

Some discrepancies in acres of habitat to be lost appear between the 
environmental statement and the Design Memorandum. The environmental 
statement on page 1-84 indicates a total loss of 1,585 acres, including 
410 acres of riparian habitat, but on page 1-98 the statement lists 
a total of 1,685 acres to be lost, including 410 acres of riparian 
habitat. The Design Memorandum on page 191 indicates the project 
would remove a total of 2,200 acres of habitat, including 390 acres of 
riparian habitat. 

The draft environmental statement briefly discusses the beneficial impact 
of the recreation developments associated with the project, but there 
is no indication in the statement as to whether the project will have 
any adverse impact on any existing recreation resources. We recommend 
that such information be included. 

Cordially, 

Webster Otis 
Special Assistant to the Secretary 

cc: OEPR, w/c incoming 
Regional Director, BuRec, Boulder City 
Regional Director, BOR, San Francisco 
Regional Director, NPS, San Francisco 
Regional Director, FWS, Portland 
Director, USGS, Reston 
Director, BOM, D.C. 
State Director, BLM, Phoenix 
Area Director, BIA, Phoenix 
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Col. John V. Foley 
U.S. Army Engineer. District L.A. 
300 N. Los Angeles Street 
Los Angeles CA 90054 NOV 5 1975 

Dear Col. Foley: 

The Environmental Protection Aqency has received and 
reviewed the draft environmental impactestatement for the 
New River and Phoenix City'Streams Project in Maricopa County, 
Arizona. 

EPA's comments on the draft environmental statement have 
been classified as Category LO-2. Definitions of the cate- 
gories are provided on the enclosure. The classification and 
the date of EPA's comments will be published in the Federal 
Register in accordance with our responsibility to inform the 
public of our views on proposed Federal actions under Section 
309 of the Clean Air Act. Our procedure is to categorize our 
comments on both the environmental consequences of the pro- 
posed action and the adequacy of the environmental statement. 

EPA appreciates the opportunity to comment on this draft 
environmental statement and requests one copy of the final 
environmental statement when available. 

Sincerely, 

0' 

;,, Enclosure 

cc: Council on Environmental Quality 



Comments on the Draft Environmental Impact Statement (DEIS) 
For the New River and Phoenix Streams Project 

Maricopa County Arizona 

EPA is pleased to note that the Phoenix Streams project has 
changed emphasis from a structural to a more nonstructural approach 
to providing flood protection. It is apparent from the DEIS and 
other available information that the Phoenix area is in need of 
flood protection. EPA believes that flood protection should be 
provided in a manner that provides the greatest benefits while 
minimizing the impact on the natural environment. The proposed 
project appears to have taken this general philosophy into con- 
sideration. Our comments are offered in two levels; the first 
concerns the project as a whole and the second concerns some 
individual aspects of the project. 

Comments concerning the project as a whole: 

1. Section VI-4.03 points to the fact that surface 
flows may be increased in the areas downstream of 
the Arizona Canal Diversion Channel and that these 
increased flows will have an impact. EPA would 
like more information concerning the probable 
impacts of this increased flow. Specifically, 
more information is needed on: 

a. The anticipated sediment loads and deposi- 
tion and scouring rates and patterns in the 
affected areas, particularly the Gila River. 
Section 1-4.05 points out that the scouring 
potential of the waters released from the 
dams may be increased 'because of deposition 
in the floodpools. A more definitive dis- 
cussion of this phenomenon and the associated 
impacts should be presented. 

b. Any anticipated changes in the magnitude, fre- 
quency and duration of flooding in the affected 
areas (i.e. downstream areas) . 

c. Any anticipated changes in the riparian habitat 
in the downstream areas as a result of a. and b. 
above. 



2. Seve ra l  f e a t u r e s  of  t h e  p r o j e c t  provide f o r  t h e  devel-  
opment of  new r e c r e a t i o n a l  f a c i l i t i e s .  Many of t h e s e  
f a c i l i t i e s  ( i . e : ,  lagoons,  green b e l t s )  w i l l  r e q u i r e  
wate r  t o  m a i n t a m  them. Sec t ion  1-2.31 s t a t e s  t h a t  
t h e  Arizona Water Commission and S t a t e  Land Department 
a r e  c u r r e n t l y  s tudying  t h e  l e g a l i t y  of u s ing  ground 
water f o r  e s t h e t i c  o r  promotional  d i s p l a y s .  Sec t ion  
VI-4.06 s t a t e s  t h a t  an a d d i t i o n a l  w e l l  may have t o  be 
d r i l l e d  t o  provide wate r  f o r  r e c r e a t i o n a l  f a c i l i t i e s .  
EPA would l i k e  t o  see a  more thorough d i scuss ion  of 
t h e  wate r  demand f o r  p r o j e c t - r e l a t e d  r e c r e a t i o n a l  a r e a s  
w i t h i n  t h e  c o n t e x t  of t h e  o v e r a l l  water supply s i t u a -  
t i o n  i n  t h e  a r e a ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o  e x i s t i n g  
ground water o v e r d r a f t  problems. 

3 .  Since  t h e  p r o j e c t  rel ies heav i ly  on l o c a l  management 
of floodways and flowage easements,  EPA would l i k e  t o  
see a  more thorough d i scuss ion  of how t h e s e  a r e a s  w i l l  
be managed and mainta ined a f t e r  t h e  p r o j e c t  i s  com- 
p l e t e d ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o  e x i s t i n g  s t r u c t u r e s  
and commercial o p e r a t i o n s  ( i . e . ,  sand & g r a v e l ) .  

. The Grani te  Reef Aqueduct of t h e  C e n t r a l  Arizona P r o j e c t  
t r a v e r s e s  t h e  p r o j e c t  a r ea .  Although t h e  DEIS s t a t e s  
t h a t  t h e  two p r o j e c t s  a r e  independent and compat ible ,  
EPA would l i k e  t o  see a  more d e t a i l e d  d i scuss ion  of t h e  
r e l a t i o n s h i p  between t h e  two p r o j e c t s .  S p e c i f i c a l l y ,  
EPA would l i k e  a  more complete d i scus s ion  on t h e  i n t e r -  
r e l a t i o n s h i p  of t h e  f l ood  p r o t e c t i o n  o f f e r e d  by t h e  
Gran i t e  Reef Aqueduct and t h e  proposed p r o j e c t .  

5.  The DEIS d i s c u s s e s  t h e  p r o j e c t  impact on t h e  q u a n t i t y  
of ground water i n  t h e  area. However, very  l i t t l e  
d i scuss ion  i s  o f f e r e d  on t h e  p r o j e c t  impact on ground 
w a t e r  q u a l i t y .  EPA would l i k e  t o  see a  more d e t a i l e d  
assessment of t h e  p r o j e c t  impact .on ground water q u a l i t y .  • 

6. Three hundred and t e n  a c r e s  of land w i l l  become a v a i l -  
a b l e  f o r  u rban iza t ion  a s  a  r e s u l t  of t h e  f l ood  p ro t ec -  
t i o n  o f f e r e d  by t h e  p r o j e c t .  This i s  l i s t e d  a s  bo th  
an adverse  and b e n e f i c i a l  impact i n  t h e  p r o j e c t  summary 
(page 2  of t h e  DEIS). I t  i s  f u r t h e r  d i s cus sed  i n  Sec- 
t i o n s  1-4.27, VI-2.17 and VI-4.12. EPA would l i k e  t o  
s e e  a  more e x p l i c i t  d i s cus s ion  of t h e  a n t i c i p a t e d  
impacts of u rban iza t ion  which may occur  as a r e s u l t  o f  
t h e  f l ood  p r o t e c t i o n  o f f e r e d  by t h e  p r o j e c t .  



Comments concerning certain project features: 

Arizona Canal Diversion Channel 

1. Since the channel will pass through residential areas 
it is suggested that a discussion of safety measures 
be provided. EPA is pleased to note that the esthe- 
tic impacts of the channel on bordering residential 
areas will be mitigated by landscaping. 

A more thorough discussion of the maintenance require- 
ments for the channel should be presented. EPA would 
be most interested in a discussion of the removal 
requirements for deposited material in the channel. 
If periodic removal of deposited material is required, 
the DEIS should discuss the methods and amounts of 
material which will-be removed; and the location and 
deposition of disposal sites. 

New River. Adobe and Cave Buttes Dams 

1. The impact on vegetation and topography behind the 
dams will be spatially varied depending on the dura- 
tion and frequency of inundation. EPA would like to 
see a more detailed.discussion of the spatial distri- 
bution of impacts behind the damsites, i.e., what are 
the expected inundation levels and associated impacts 
for different frequency events? 

2. A discussion of the maintenance requirements for the 
darnsites should be presented. Additionally, if 
removal of deposited material behind the damsites 
will be allowed (i.e., sand and gravel operations) 
then a discussion of the impacts and reclamation 
requirements should be given. 



EIS CP-TEGORY CODES 

Environmental Impact of the Action 

LO--Lack of Objections 

EPA has no objection to the proposed action as described in the draft 
impact statement; or suggests only minor changes in the proposed.action. 

ER--Environmental Reservations 

EPA has reservations concerning the environmental effects of certain 
aspects of the proposed action. EPA believes that further study of 
suggested alternatives or modifications is required and has asked the 
originating Federal agency to reassess these aspects. 

EU.--Environmentally Unsatisfactory 

EPX believes that the proposed action is unsatisfactory because of its 
potentially harmful effect on the environment. Furthermore, the Agency 
believes that the potential safeguards which might be utilized may not 
adequately protect the environment from hazards arising from this action. 
The Agency recommends that alternatives to the action be analyzed further 
(including the possibility of no action at all). 

Adequacy of the Impact Statement 

Category 1--Adequate . 

The draft impact statement adequately sets forth the environmental 
impact of the proposed project or action as well as alternatives rea- 
sonably available to the project or action. 

Category 2--Insufficient Information 

EPA believes that the draft impact statement does not contain suffi-' 
cient information to assess fully the environmental impact of the pro- 
posed project or action. However, from the informat'ion submitted, the 
Agency is able to make a preliminary determination of the impact on 
the environment. EPA has requested that the originator provide the 
information that was not included in the draft statement. 

Category 3--Inadequate 

EPA believes that the draft impact statement does not adequately assess 
the environmental impact of the proposed project or action, or that the 
statement inadequately analyzes reasonably available alternatives. The 
Agency has requested more information and analysis concerning the poten- 
tial environmental hazards and has asked that substantial revision be 
made to the impact statement. 

If a draft impact statement is assigned a Category 3, no rating will be 
made of the project or action, since a basis does not generally exist on 
which to make such a determination. 
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Col. John V .  3oley 
Department of  t h e  Army 
Corps of  Lkgineers 
P.0.  Box 2711 
Los Angeles, C a l i f o r n i a  90053 

U e s r  Col. Foley : 

Thank you f o r  the  oppor tuni ty  t o  review the Draf t  Environ- 
mental Impact, Statement and General Design Memorandurn f o r  the  
proposed N e w  3 i v e r  and Phoenix City Streams Projec t .  You and 
your  s t a f f  a r e  t o  be complimented f o r  the e f f o r t s  ex2endod i n  
f'oramillating the  recommended plan. It e f f e c t i v e l y  s t r i k e s  a 
balance be tween s o c i a l ,  economic 'and environmsntal needs i n  the  
8l?€?8. 

The ro l lowing retnarks a r e  o f f e r e d  f o r  your cons ide ra t ion :  

I . Sec t ion  1-2.102, which d i scusses  the f l o o d p l a i n  regul;i- 
t i o n s  f o r  the unincorporated a r e a s  of Maricopa County, should 
be r e v i s e d  t o  r e f l e c t  r ecen t  changes. Xev! f loodp la in  regula-  
t i o n s  were adopted by the county supe rv i so r s  on Ju ly  I&, 
1975. These r e g u l a t i o n s  take i n t o  account the  changes i n  
S t a t e  law which were made during the  1975 sess ion .  They 
a l s o  subs t a n t i a l l y  change al lowed development i n  the f lood-  
p l a i n  by e s t a b l i s h i n g  the s t anda rd  "two d i s t r i c t "  type of 
o rdinanc e  . 
2. Sec t ions  1-2.102 and 2.1 03 d i s c u s s  the  f l o o d p l a i n  
r e g u l a t i o n s  o f  Maricopa County and the  C i ty  of Phoenix. 
Although these  r e g u l a t i o n s  cover  t h e  ma jo r i ty  of the  a r e a ,  
the  C i ty  of Peoria  has  a l s o  adopted f l o o d p l a i n  r e g u l a t i o n s  
commensurate with S t a t e  law. It would be appropr i a t e  t o  
mention t h i s  s i n c s  New River passes  through t h i s  c i t y .  

3. In  Sec t ion  1-3.01 i t  i s  s t a t e d  t h a t  the Flood D i s a s t e r  
P r o t e c t i o n  Act r e q u i r e s  t h a t  f l o o d  prone a r e a s  be i d e n t i f i e d  
and t h a t  f l o o d p l a i n  ordinances be adopted. It should be 
mentioned t h a t  i d e n t i f i c a t i o n  i s  only r equ i red  t o  a l low the  
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s a l e  of  f l o o d  insurance .  Also t h e  s ta tement  t h a t  S t a t e  l a w  
p r o h i b i t s  c o n s t r u c t i o n  i n  f l o o d  prone a r e a s  p r i o r  t o  adopt ing  
f l o o d p l a i n  r e g u l a t i o n s  i s  i n c o r r e c t .  A p r o v i s i o n  of tha  law 
a l lows  s p e c i a l  pe rmi t s  a u t h o r i z i n g  c o n s t r u c t i o n  o r  develop- 
n e n t  p r i o r  t o  the  adop t ion  of f l o o d p l a i n  r egu la t i ons .  

I;. S e c t i o n  I-!+.I 2  d i s c u s s e s  the  impact on the  groundwater  
regimen i n  t he  a r ea .  The r e f e r e n c e  t h a t  10,600 a c r e - f e e t  
i s  l e s s  t han  one p e r c e n t  of  t h e  t o t a l  recharge a v a i l a b l e  
cou ld  be mi s in t e rp re t ed .  It i s  sugges ted  t h a t  the  r e f e r e n c e  
t o  percen tage  of t o t a l  recharge  a v a i l a b l e  be d e l e t e d  o r  modi- 
f i e d  t o  a  percen tage  of t o t a l  runoff  i n  the  bas in .  C e r t a i n l y  
10,600 a c r e - f e e t  would r e p r e s e n t  a  s u b s t a n t i a l  p a r t  o f  recharge  
a c t u a l l y  t a k i n g  p l ace  annua l ly .  The same s e c t i o n  a l s o  r e f e r s  
t o  the  "ope ra t i on  of t h e  dams. " This i m p l i e s  t h a t  c o n t r o l  
g a t e s  w i l l  be i n s t a l l e d .  Design Iqemorandm No. 3, Phase I, 
i n d i c a t e s  t h a t  a l l  d a m s  w i l l  have ungated o u t l e t s  the reby  
p rec lud ing  any opera t ion .  This  p o i n t  should  be mentioned 
o r  the  terminology i n  t he  s e c t i o n  modified. 

5. S e c t i o n  1-4.20 d e s c r i b e s  the  p roposa l  t o  purchase @O 
a c r e s  a t  t h e  conf luence of the  Agua F r i a  and G i l a  R ivers  as 
a  m i t i g a t i o n  measure f o r  w i l d l i f e  h a b i t a t  l o s t  t o  the  p r o j e c t .  
W i l l  t h e r e  be a  f l o o d  p o t e n t i a l  c r e a t e d  by s e t t i n g  a s i d e  a n  
a r e a  w i t h i n  t he  Agua F r i a  o r  G i l a  Rivers?  

6. S e c t i o n  1-4.21 i n d i c a t e s  a n  agreement r ega rd ing  the  
a c q u i s i t i o n  o f  400 a c r e s  f o r  w i l d l i f e  h a b i t a t  m i t i g a t i o n .  
1Je have been adv i sed  t h a t  a t  l e a s t  one o t h e r  o p t i o n  i s  being 
cons idered  t o  provide  f o r  m i  t i g a t i o n .  

7. S e c t i o n  1-5.04 should  be modified t o  mention t h a t  t he  
mining of sand and g r a v e l  w i t h i n  a  r e s e r v o i r  i s  common prac-  
t i c e  i n  many a rea s .  The o p e r a t i o n  i n  D e v i l ' s  Gate Rese rvo i r  
i n  the  Los rlngeles a r e a  i s  one example where r e c r e a t i o n ,  
f l o o d  c o n t r o l ,  wa te r  conserva t ion ,  and  mining a c t i v i t i e s  
have been p r a c t i c e d  f o r  a number of  yea r s .  

8. S e c t i o n  1-5.07 i n d i c a t e s  the  n e c e s s i t y  of r e l o c a t i n g  237 
homes. S e c t i o n  1-4.34 i n d i c a t e s  225 homes, It should  be- 

(I - 
p o i n t e d  o u t  i n  t he  r e p o r t  t h a t  many of t h e s e  hornes and bus i -  
ne s se s  would be damaged t o  such a  degree t h a t  they cou ld  n o t  
be  r e b u i l t  under the  Phoenix f l o o d p l a i n  r e g u l a t i o n  ordinance.  

9. 'de were unable t o  f i n d  a t a b u l a t i o n  of l a n d  use  and  owner- 
s h i p  ( i . e . ,  S t a t e ,  f e d e r a l ,  p r i v a t e )  of  p a r c e l s  which must 
be purchased f o r  the  p r o j e c t .  Such a t a b u l a t i o n  d e p i c t i n g  
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what type of l a n d  w i l l  be s e t  a s i d e  f o r  the  p r o j e c t  f e a t u r e s  
would add t o  the  d e s c r i p t i o n  of  t h e  o v e r a l l  impact. 

We w i l l  be happy t o  d i s c u s s  any of t he se  comments w i t h  you 
o r  your  s t a f f .  

S ince re ly ,  

Weslef,F. S t e i n e r  
Execttt"ive D i r e c t o r  



RAUL H. CASTRO 

Co,t,tnii~:o?i?rr: 

ROBERT J. SPILLMAN, Chairman, Phoenix 
W1LLIAM.H. BEERS, Prescott 
CHARLES F. ROBERTS, O.D., Bisbee 
FRANK FERGUSON, JR., Y u m a  
MILTON G.  EVANS, Flagstaff 

Dt,'rtor 
&RIZOMA GAME & FISH ',DEPARTMENT 

ROBERT A. JANTZEN 
.%'2? ~?&&l&wuyy 6&w! &z J ? u ~  85ML? 9Id -33A7 

Arrr. Djrrrtur.  Operalionr 
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ROGER J. GRUENEWALD 

Colonel John V. Foley 
U. S. Army Engineer District, L. .A. 
300 North h s  Angeles Street  
Los Angeles, California 90054 

Dear Colonel Foley: 

The Arizona Game and Fish  Department has reviewed the 
draf t  environmental impact statement, "New River and Phoenix City 
Streams, Maricopa County, Arizona" and the Design Memorandum 
No. 3, New River and Phoenix City Streams. We offer the following 
comments. 

F i r s t ,  we wish to thank the Corps for  the fine job of coordina- 
tion that has continued through the initial planning stages. That type 
of coordination has greatly helped in  preventing conflicts and i s  
pr imari ly  the reason  the Department can support the Phase 5 8  Phoenix 
Flood Control Project.  

Neither the Design Memorandum o r  the DES discusses  hunting 
o r  fishing under the recreat ion sections. Fishing, of caurse,  is 
unavailable except in  the Arizona Canal and that i s  not permitted by 
the Salt River Project .  Hunting, however, does occur  throughout the 
project a r e a  and in significant numbers.  q 

The Department ag rees  with the statement.found on page 1-9 of 
the DES, that recreat ional  facilities should not be  provided a t  the New 
River s i te  and that i t  should be left  i n  i t s  natural  s ta te  a s  a wildlife 

0 
area .  We feel, however, i t  should include the recommendations of 
the Task  Force  to I f . .  . provide the New River s i te  a s  a wildlife area. .  . " 

(page 125 Design Memo #3). 

On page IV-11 (DES), hunting i s  indicated a s  a t r e spas s  u s e  i n  
the New River a rea .  That may  be t rue  on posted private land in . the 
a rea ,  but not a l l  private land i s  posted. There  i s  also some public land 
in  the a r e a  where hunting i s  a legitimate use. 
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T h e  DepartmenL qeneral ly  a g r e e s  with t h e  habitat  l o s s  f igures  
prcsc-nted in  the two documents.  T h e r e  is, however, s o m e  d i sc rvpan-  
c i e s  on the  number  of a c r e s  of habitat  los t .  The  Design Menloranclunl 
# 3  l i s t  2,200 a c r e s  including 390 a c r e s  of r ipa r ian  habitat  (page 191). 
The  r3ES on page 1-98, l i s t  1,635 a c r e s  of which 410 a c r e s  arc r i p a r i a n  
and on page 1-85, list 1, 350 a c r e s  of which 3 15 a r e  r ipar ian.  

T h c s e  f igures  have been ~ s e d  to b a s e  the  acquisi t ion of lands Tor 
mit igat ion to  offset  wildlife losses .  The Depar tment  i s ,  o f  course ,  i n  
ful l  suppor t  of the mitigation proposals  as outlined i n  t h r  r cpor t s .  The. 
Department  was  pleased to r e a d  (page 255, Llcsign Memorandum #3!  
that the Corps  a g r e e s  that  the  mitigation proposal  to a c q u i r e  360 acrc.s 
of r ipa r ian  habitat  i s  justified and recommends  i t s  acquisition. 

Finally, the ~ e ~ a r t m d n t  a g r e e s  that  t h e r e  i s  a necd for flood 
control  i n  the  project  a r e a  and a g r e e s  with the  statenlent (pag" 153, 
D c s i ~ n  lMemorandum No. 3 )  that  'I.. . th is  plan (5B)  h a s  the  l v a s t  impac t  
on tht-  environment  as compared  to o ther  plans.. . ". 

W e  look fo rward  to continued coordination and cooperation in 
planning and i ~ n p l e m e n t i n g  th is  project .  

Sincerely,  

Rober t  A. Jantzen,  Director  

' .  '. 
By: $ohn N. C a r r ,  Supervisor  

Planning & Evaluation Branch  
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October 1  , 1975 

Colonel  John V .  Fo ley 
U.S. Army Eng ineer ing  

D i s t r i c t ,  L.A. 
300 No r t h  Los Angeles S t r e e t  
Los Angeles, CA 90054 

Re: D r a f t  Envi  ronmental  Statement 
f o r  F lood  Con t ro l  P r o j e c t  
G i l a  R i ve r  Bas in  
New R i v e r  and P t ioe~ l i x  C i t y  Strearns, 
A r i zona  

r S t a t e  I d e n t i f i e r :  75-80-0041 

Dear Colonel Fo ley 

The Environmental  P l ann ing  Serv ices  and t h e  S t r uc tu res  Sec t i on  o f  t h e  
Highways. D i v i s i o n ,  A r i zona  Department o f  T ranspo r t a t i on ,  has rev iewed 
t h e  D r a f t  Envi  ronmental Statement f o r  t h e  F lood Con t ro l  P r o j e c t ,  G i l a  
R i v e r  Basin, New R i v e r  and Phoenix C i t y  Str(;ams, Ar i zona .  

IJe a r e  i n  agreement t h e r e  i s  a  need t o  b e t t e r  c o n t r o l  t h e  movement o f  
f l o o d  waters  a long  t h e  waterways i n  t h e  v i c i n i t y  o f  Phoenix, Glendale, 
Peor ia ,  S l~n  C i t y ,  Avondale, and t he  surrounding area.  

I n  t he  s e l e c t i o n  o f  a1 t e r n a t i v e  s o l u t i o n s ,  t h i s  o f f i c e  recommends t h e  
adop t i on  o f  t h e  Two Dam Combinat ion f o r  t he  Adobe Dam, A1 t e r n a t e  Dan1 
Number 1, and A l t e r t i a t e  Dam Number 4A, as shown on page A3-46 o f  t h e  
s tudy  appendixes. T h i s  a1 t e r n a t e  shows t h e  b e s t  b e n e f i  t - c o s t  r a t i o .  
I t  w i l l  n o t  r e q u i r e  m o d i f i c a t i o n  o f  t h e  b r i dges  and t h e  highway and 
w i l l  no t  d i s r u p t  t r a f f i c  on busy Highway 1-17. 

We app rec i a t e  t h e  o p p o r t u n i t y  t o  rev iew and comment on t h i s  s tudy .  

Yours ve r y  t r u l y  

WH. N. PRICE 
S t a t e  Engineer  

MASON J  . TOLES, ~ a n a & r  
Envi  ronrnental P lann ing  Serv ices 

C1JT:ADG:atld 
c c  Constance LaMonica, OEPAD 

Sti*u(: t u res  Sect ion,  ADOT 
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September 29, 1975 

M s .  Constance LaMonica 
S t a t e  Clearinghouse Contact 
1645 West Jefferson 
Phoenix, AZ 85007 

Project :  Draft Environmental Impact Statement f o r  New River 
and Phoenix City Streams 

S t a t e  Application I d e n t i f i e r  : 75-80-0041 

Dear M s .  LaMonica: 

The Draft EIS f o r  t he  New River and Phoenix City Streans represents  
an excel lent  considerat ion of t h e  archaeological resources t h a t  w i l l  
be a f fec ted  by t h i s  project . .  The thoroughness exhibi ted  Ln t h i s  
aspect of t h e  document i s  appreciated.  

Sincerely,  

Rober tY~.  Hard 
S t a t e  Clearinghouse Contact 
Arizona S t a t e  Museum 

R. Gwinn Vivian 
Archaeologist 
Arizona S t a t e  Museum 

cc : Garth A. ~ u ~ u a ~  
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MEMORANDUM 

TO: Clearinghouse 

FROM: Dave Hamernick B~ 
THROUGH: Dennis Thompson . 

DATE: August 29, 1975 

SUBJECT: T-9 Clearinghouse proposals: Z )  FHA 
subdivision feasibility analysis and 2) A r m y  
Corps of Engineers Flood Control proposal  - 
New River and Phoenix City Streams. 

1 ,am not familiar with the hydrologic-topogra.phic character is t ics  of 
the specific FHA subdivision in question (Clearinghouse #75-85-0091). 
However, the s i te  is in the  general  vicinity of Cave Creek which is a 
key element in  the Corps of Engineers flood control proposal. Should 
this si te  be developed pr io r  to completion of the Corps'  project? 
Not if it is presently subject to  flooding. 

Looking a t  the Corps'  proposal (again without specific knowledge of 
many detailed facts)  it seems  to  m e  that it should positively be  
integrated with the Phoenix a r e a  urban fo rms  studies that  have been  
coordinated through the Maricopa Association of Governments. 

If the life style of Phoenix residents i s  t o  be  a l tered signzicantly 
(negatively) by new growth; if transportation costs  a r e  increasing 
rapidly due to petroleum pr ice  r i s e s  and ii the current  Phoenix 
residents will have to pay fo r  a major  portion of the  front-end cos t s  
fo r  new-developments; then i sn ' t  it reasonable to place the Corps '  
proposal (of a couple of hundred million dollars)  into the context of 
an urban growth study? What is the current  value of the buildings 
and improvements that will be protected? Will  new development 
increase per  capita governmental costs 7 Obviously, I no r  anyone 
else knows most of the answers to these and related questions s o  l e t ' s  
s t a r t  loolcing fo r  them. I believe the best  way to do it is to push the 
urban forms studies beyond the talk stages and into the applied planning 
stages. 
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Phoenix, Arizona 85007 E m n d c  Set. Hiahwgy 
Civil Rights Ag. &' Hort . 

From: Constance Lahlonica Infian Affairs pa~er 
Qme and Fish Health 

m~s project i \  rcfdrrrd to you fur review and cornmcnt. Plearc evaluate as to: Mineral Res. Ii3-d 
b e a u  of Mines TQater 

(I) the program's effect upon the phns and programs of your agency Arid Lands Studies Parks 
(2) the importance of its contribution to State andlor areawide goals and objectives AZ Mining Ass 'n ~~~ 
(3) its accord with any apphcable law, order or regulation with which you arc familiar Envir~~nentdl Studies OEPFD 
(4) additional considerations s .w. Minerals Wl. 

Archaeolwical %-search %&on I 
Library and Archives 

Please return this form lo the clearinghouse no later than 15 working days from the date noted above. Please contact the clearinghouse if you need further 
information or additional time for review. 

0 No comment on this project 
oposal is supported as written 

Comment: 7- indicated below W 
Cornmenu: (Use additional sheets if necessary) I 

The Department supports the project and recornmends that th is  

be coordinated with Section 208 planning under Pub1 i c  Law 92-500 

* I which i s  being conducted by MAG. The Department also recommends I 
I that proper mosquito control measures be considered to  minimize I 
I pub1 i c  health problems when there  i s  water behind the dams. I 
I / / I . . . . . . . .  

"......."....... "......"... " Date..., ................ ".." .................. ".......... "-- J-;u- 7 s  

Title .......................................................-.. Telephone ........................................... "....-...- 



T 0: 
4 4  rs. B a r b a r a  Smith 

Ccntcr  for E n v i r o n ~ n e n t a l  S t u d i e t  
125 Wilson I-Iall, A S U  
Tcmpz, A Z  85281 

From: Constance L M o n i a  

E c o n d c  Sec. 
Civil Rights 
Indian Mfairs 
c m e  and Fish 

This project is referred to you for review and comment. Please evaluate as to: Mineral R e s .  
m e a u  of Mines 

(1) the program's effect upon thc phns and programs of your agency Arid Lands Studies 
(2) the importance of its contribution to State andlor areawide goals and objectives AZ M i n i n q  A s s  'n 

H i a h w  
As. &' H o r t .  
pcwer 
Health 
L3-d 
Water 
Parks 
AOm 

(3) its accord wit11 any applicable taw, order or regulatton w ~ t h  wh~ch  you are famll~ar E ~ ~ ~ X O X I I I E I I ~ ~ ~  Studies Clm%D 
(4) additional considerations S.b'. MinsraJ.s W 1 .  

Archaeolwica~ Research Region I 
Library and Archives 

Please return this form to the clearinghouse no later than IS working days from the date noted above. Please contact the clearinghouse if you need further 
bJormation or additional time for review. 

No comment on this project 
Proposal is supported as written 

d i m m e n t s  ar indicated below 

Comments: (Use additional sheets if necessary) 

a 

......-.. ...... ........ ........I .... I ...... _I. h t e  ....... /.K .... .6;fl ................................... 7.r 

................... T itlc Telephone ............, ......................... 



NEW RIVER AND PHOENIX CITY STREAMS DRAFT E .  I. S. 

1. The draf t  EIS presen t s  inadequate data  f o r  evaluat ion of a l te rna t ives  
a s  r ega rds  cost-to-benefit  ra t ios .  Specifically,  the s tatement  does not 
provide a breakdown of dol lar  values ass igned  to pa r t i cu l a r  cos ts  and 
pa r t i cu l a r  benefits. Thus it is  not possible to  de te rmine  if specific c o s t s  
o r  benefits have been under- o r  over-evaluated,  and the claim that the 
recommended plan has a lower cost  to benefit  ra t io  than a n  al ternat ive 
i s  specious. 

2 .  The apparent  e s t ima te  of the cost  of i r r epe rab le  and i r r e t r i evab le  
loss  of archaeological  r e sou rces  eligible f o r  nomination to the National 
Regis te r  i s  $900, 000. This  f igure is an  e s t ima te  of the cost  of archaeolog-  
ica l  mitigation under the recommended plan. This  es t imate  i s  inadequate 
f o r  calculation of cost  to benefit ra t io ,  however,  because it has  no n e c e s s a r y  
o r  evidenced relationship to the value of the archaeological  r e s o u r c e s  involved. 

Cultural  r e s o u r c e s  have a number of intangible  values.  No dol lar  e s t ima te  
can  be placed, fo r  example,  upon the worth of the i n f o r m a t i n ~ a l ,  r ec rea t iona l  
o r  aesthet ic  values of cu l tura l  r e sou rces .  But s l ~ ~  h intangible values a r e  not 
rea l ized  without dol lar  investinent. We cannot produce information without 
paying fo r  the effort  and equipment of investigation and the disseminat ion 
of knowledge obtained. Es t ima te s  of the cos t s  of investments requi red  to 
recover  the intangible values of archaeological  r e sou rces  m a y  be made .  

b Such es t imates  may  o r  m a y  not have a d i rec t  relationship to  the cos ts  of 
mitigation of impact on the r e s o u r c e s ,  fo r  the es t imated  cos t  of r ecove ry  
i s  not necessar i ly  the p r i c e  we a r e  willing o r  ab le  to pay fo r  the loss  of 
the r e sou rces  involved. 

The recovery  cos ts  of the archaeological  r e sou rces  impacted by the  
proposed plan may  be calculated f r o m  the da ta  available in Appendix A 
of Reference 6. Roughly, the professional  opinion of the archaeologis t  
employed by the Corps works  out to es t imate  to ta l  recovery  cos t s  in  e x c e s s  
of $ 2 . 3  million. This  f igure should be adopted in calculation of the cos t  to  
benefit ra t io  of the recommended plan, r a t h e r  than the $900,000.00 used  in 
the EIS. 

3. The mitigation m e a s u r e s  proposed t o  l e s sen  the effect of impact  on 
archaeological  r e s o u r c e s  a r e  not equivalent in  quality to those proposed  to  
l e s sen  the effect of impact  on wildlife r e s o u r c e s .  The exact cha rac t e r  of 
archaeological  mitigation m e a s u r e s  wil l  only become known subsequent to 
"106 action". However,  we a r e  informed tha t  $ 900,000 i s  es t imated  as the 
cos t  of ~ u c h ' m i t i ~ a t i o n .  Evidently, s ince  e s t ima te s  of the dol lar  value of 
recovery  of the impacted archaeology exceed $ 2 . 3  million, no se r ious  effor t  
has  been made  by the Corps  to real is t ical ly  compensate  the loss  of t hese  
r e sou rces .  On the other  hand, proposed wildlife habitat  mitigation m e a s u r e s  
specifically attempt to compensate the loss  of ac reage  of good quality habi tat  
with equivalent amounts  of habitat of s imi l a r  quality. Clear ly,  the s e r i o u s  
a t tempt  proposed by the Corps  is to compensate  the adverse  impact to wildlife 
a s  c losely a s  possible.  Considering the fact  that wildlife i s  a renewable 
r e sou rce  and that archaeological  s i tes  of National Regis te r  quality a r e  nonrenewable 

it would appear  that the Corps  proposal  to t r e a t  the mitigation m e a s u r e s  unequally 
i s  v e r y  inappropriate.  



4 .  Alternat ive 3 provides  l e s s  flood cont ro l  than the recommended plan. But  
it p rovides  a  higher  cos t  to benefit  r a t i o  r e g a r d l e s s .  Thus  the dol la r  value of 
the probable des t ruc t ion  genera ted  by reduced  flood cont ro l  under  Al te rna t ive  3 
i s  not compens,ated by the inc reased  cos t  of protect ion.  F u r t h e r ,  th i s  benefi t  - 
to cos t  r a t i o  has  been calculated without r e g a r d  f o r  the value of a rchaeologica l  
r e s o u r c e s  which would be i r r e p e r a b l y  and  i r r e t r i evab ly  lost  if the r ecommended  
plan werc  adopted. This  l o s s  would add  fu r the r  t o  the desc repancy  in benefit  
to cost  r a t i o  between the r ecommended  plan and Al te rna t ive  3. The  p r o p e r t i e s  
left th rea tened  by Al te rna t ive  3 a r e  p re sen t ly  s o  threa tened  and  they  would not 
be devalued by the Alternat ive c o u r s e  of act ion.  Thus  Al te rna t ive  3 f a r  exceeds  
the recommended plan a s  r e g a r d s  r e t u r n  of do l la r  benefit  f o r  do l l a r s  expended. 

Alternat ive 3 a l s o  has  subs tan t ia l ly  l e s s e r  impact  than the proposed  plan 
a s  r e g a r d s  non-dol lar  values a n d  r e s o u r c e s .  Al te rna t ive  3 has  l e s s  affect  upon 
a c r e a g e  of topography and dra inage  (436 a c r e s  v s .  6 , 6 0 0  a c r e s ) ,  upon 
the stoppage of downst ream t r a n s p o r t  of s ed imen t s  (5,  700 a c r e - f e e t  v s .  13, 300 
a c r e - f e e t ) ,  upon the a rchaeologica l  a n d  h i s to r i ca l  r e s o u r c e s  ( 1 archaeologica l  
d i s t r i c t  v s .  3 d i s t r i c t s  and  a  s i t e ) ,  upon wildlife habitat  ( 770 a c r e s  v s .  1,585 
a c r e s ) ,  upon the commitment  of land to  flood cont ro l  u s e  (2 ,276  a c r e s  v s .  6 , 6 0 0  
a c r e s ) ,  upon the r equ i r emen t  of l oca l  . in te res t s  to  3rovide  a l l -weather  b r idges  
a t  dip c r o s s i n g s  (0 br idges  vs .  20 br idges) ,  and  upon the need to  re loca te  h o m e s  
and  bus ines ses  (0 vs .  250). 

In view of the d i spa r i t y  in c o s t s  and impac t s ,  ~ l t e r n a t i ~ e  3 should be adopted 
r a the r  than  the recommended plan.  

J a m e s  Schoenwetter  
1246 E. R iv ie ra  D r .  
T e m p e  A Z 85282 
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P.1 

re: draft environmental impact statement,  F!XJ River and Phoenix City Streams. 

The j u s t i f i c a t i o n  of the  projoct  56 quoskiomble. LMlo sonc flood hazard does 

e x i s t  fo r  those who have b u i l t  on tho flood p la in ,  there ope s t ruc tu re s  being 

added in thoso ~ a n e  flood p la ine  and t h i s  pro jec t  seems inadequate i n  ~ e t h o d s  t o  

r e s t r a i n  this expanding hazard. The values t o  be l o s t  by flood8 beyond the v o ~ m e e  

of water t h a t  can be control led,  a r e  added t o  by extension of the a rea  s e t t l e d  

and by in t eue i f i ca t ion  of valuen i n  the present s e t t l a d  areas. l'he cos t  t o  the 

publ ic  v i a  tax supported ineurrances are ce r t a in ly  i n c r e a ~ e d  when high-rise 

s t ruc tu re s  a re  added on a f lood p la in ,  BY PERMISSION, because the s i t e  has ar: 

approved flood cont ro l  system. I b e  r e e t r a i n t  on development is not adequate. 

a 
Most of the  i n i t i a l  investrnonta on the p la in  have been amortized. A l l  of the 

i n i t i a l  s t ruc turso  were placed i n  knowledge of the  flood hazard. Why should r i l l  

o ther  p r t i e a  be made subject  t o  t ha t  r i ~ k  assumed de l ibera te ly  by any cpec i l i c  

persc;n who bui lds  on the flood plain? Any j u s t i f i ca t ion  f o r  adding t o  tho publfc 

coot must be placed i n  perspective, then, t o  judge the  extent  t o  which the t s x p y e r  

w i l l  be fur ther  forced i n t o  r i s k  pctrition and i n t o  cerfintg sf pzj-ment f o r  the 

frreapcnuibls  a c t  of the  peroon bui lding on tho flood plain,  I n  t h i ~  regard, 

tho benefit-cost r a t i o s  become more cignificant. khi le  enpensee for  cont ro l  

meacurea can be assumed, and stmcturea put i u  place, under any "favorable" 
0 

benefit-cost r a t i o ,  it seems fmpartl~;Ive t o  take tfle most favorable r a t i o  undez 

pressrr; conditiona. Ttra projoct  chosen u~rmti t  l o  j u s t i f i ed  if i t  161 not that 

most favorable ratio;  which r a t i o  i n  obtained under present conditiona. A ratio!, 

made n o r G  favorable IF  proyertg values w a  added by l a t e r a l  externion of the  
a 

protected m e n  m d  by i r r t o n ~ i i i c a t i o a  of values i n  the protected a rea ,  is not  

M uccspcable ri i t io.  The uxtont sf the floodplain t o  be protected should be 

dn ic ized :  protection from I1~w.d cL3mnge by nzdcozara should b9 gained by staying 

off the f lood pL2i.r. 2rasfsibi;y. tho cfiesyzer;t cost 20s extending l eg i s l a t i ve ly -  9 
nmdQted flocsa proi;ectio:: to ncbtcared scrztct~,-cu would be by c o n d e m t i o n  of 

these structures at f l sod-d~sactd  ;2~lcee, w i th  ;oat9 relacstion assis tance.  Not 

R .  J, L32ck~4r 

ASF 9 -17-75 



re: &aft environmental impact etatement, New River and Phoenix City Streams. 

Timing fo r  "present conditionsst should be s e t  at whatever time i t  uae t h a t  

t he  inser t ion  of publicu-funded flood cont ro l  programs became a mater of 

some cer tainty.  'Ibose adding t o  t he  r i s k  i n  t h e  fbood p l a i n  t o  be borne by 

t h e  people a f t e r  t h a t  time should be subject  t o  review. 

Data provided i n  theee two documents do not permit examination of the  

d e t a i l ,  nor of method, by which the  calculated r e s u t s  were obtained. 

The language of  the t e x t s  is not always readi ly  communicative: f o r  example, 

t h e  use of t he  term kuthor ized"  (past  tense) gives an impression t h a t  any 
# consideration of a d r a f t  EIS is impertinent. Mght  It be possible t o  f i n d  

and use other  terms, o r  sentences,  t o  pro jec t  the t r u e  etahuer of s t ages  of 

t h e  pro jec t ,  and the project  i n  t o t a l ?  

*a The "Authorized plantt map of page 9 ,  Design Memo # 3, Gen. Design Memo 

Phase 1 Plan Famulation, shows comiderable  channelization. Can the re  be any 

j u s t i f i c a t i o n  f o r  t h i s ?  Why is no t  t h a t  stream toned. Channelization is not  

needed and is environmentalily destructive. It is very objectionable. Residents 

4 i n  the r i v e r  bed have undertaken the  pos i t ion  i n  knowledge of the  r i sk .  I f  

they prefer  public subsidizat ion,  the  l e a s t  objectionable ac t ion  would be t o  

h e l p  them out of  there: not t r y  t o  protect  them i n  there. 

i, 
The project  needs evaluation i n  terms of *'present valuest of the da t e  o f  

public committment t o  become involved i n  the  r i s k ;  and t h e  a l te rna te8  f o r  

publ ic  funding include moving out the pa r t i e s ;  but do not include adding t o  

a r e a  extent  post date ,  nor adding t o  value post-date. Regardless of "controlu 

s t ruc tu re s ,  floods do damage "protectedst propert ies;  and ' the  extent  of l o ~ e s  * v i a  insurance set t lements  cannot be added t o  bp allowing values beyond the  

date of public risk-taking. 

R. J. Becker 

ASU 9-17-75 



M R A I C O P A  C O U N T Y  P l A N l l N G  U ~ P A R l M t N I  *. 
300 County Administration Bldg. 1 1  1 S. 3rd Avenue, Phoenix, Arizona 85003 

r 
October 1, 1975 / ; ,,. . , ,I :J, /.:. -3 ) 

Colonel John V. Foley 
U. S. Army Engineer District L.A. 
300 N. Los Angeles Street 
Los Angeles, CA 90054 

Dear Colonel Foley: 

The Moricopa County Planning Department staff has reviewed the Draft Environmental 
Impact Statement--New River and Phoenix City Streams, and the Design Memorandum 
No. 3--Gila River Basin, New ~iver;  and Phoenix City Streams. In general, we 
agree with the results of the study; and we concur that the Recommended Plan causes 
the least negative impact and the greatest benefit in  resolving flood control problems 
in  the Phoenix Metropolitan Area. 

After our review, we have two comments on the reports that we wish to forward to you. 
First, on several occasions in both reports the statement i s  made that the recommended 
Adobe Dam site conflicts with the site.illustrated on the proposed Future General Land 
Use Plan for Maricopa County ( e.g. page 11 1-28, Draft E. I .S .). It appears that your 
staff has an early draft of the Future General Land Use for Maricopa County, Arizona 
report. The Plan, forwarded to the County Planning and Zoning Commission and upon 
which a public hearing was held on April 10, 1975, illustrated the Adobe Dam at the 
recommended site. Enclosed i s  a copy of that preliminary Future General Land Use Plan 
for your review. 

Secondly, in  the Design Memorandum No. 3 on Page 28, Table 1, there i s  a vast 
difference between the population projections utilized by your staff and those utilized by 
this Department, MAG, and the various cities and towns of Maricopa County. Your 1980 
population estimate of approximately 1.3 million persons i s  the same as our 1975, or present,. 
population estimate. In addition, your year 2000 population estimate is 1.2 mil lion persons 
lower than that utilized by this Department and MAG. If you have not already done so, we 
would suggest that you con tact the Mari copa Association of Governments Transportation and 
Planning Office for the most recent population estimates. 



Colonel John V. Foley 
Page 2 
October 1, 1975 

r, 

Other than these two comments, we agree and support your studies on the New River and 
Phoenix City Streams. If we may be of any assistance i n  your continuing work, please do 
not hesitate to contact this Department. 

Sincerely, 

Director 

DW H/PVB/~ 1 

Enclosure 

cc: . Major W. T. K i rkpat r ick  



FLOOD - .  CONTROL DISTRICT of Maricopa County 

3325 West Durango Street Phoenix, Arizona 85009 Telephone (602) 262-3630/262-3639 

September 16, 1975 

United S t a t e s  Department of t h e  Army 
Los Angeles D i s t r i c t ,  Corps of Engineers 
P. 0. Box 2711 
Los Angeles , C a l i f o r n i a  90053 

ATTN: M r .  Garth Fuquay r 

RE: New River  and Phoenix C i ty  Streams, Environmental Impact ., 
Statement and Design Memorandum No. 3 

Dear M r .  Fuquay: . - - "- 
Thank you f o r  t he  oppor tuni ty  t o  review and comment on t h e  above 
documents. We wish t o  o f f e r  t h e  following comments f o r  your cons ider -  
a t i o n :  em 
Environmental Impact Statement:  . 

Page 1-23, The f i r s t  complete sentence,  "The Black Canyon Highway 
(1-17) i n t e r c e p t s  Cave Creek runoff near  t he  Arizona Canal.", should 

1) 

be c l a r i f i e d  t o  r e f l e c t  t h a t  runoff from Cave Creek in t e rcep ted  by t h e  
Black Canyon Highway would be only  runoff d ive r t ed  by t h e  Arizona Canal. 

Page 1-39, paragraph 2.36: Since t h i s  r e p o r t ,  t he  C i t y  o f  Phoenix 
has  put i n  s e r v i c e  a fou r th  water  t reatment  p l an t  (Val v i s t a )  on t h e  
South Canal near  Val V i s t a  Drive and McDowell Road. 

Page 1-45, paragraph 2 -47 : "---statement i s  delimited---." c o r r e c t  5) 

t o  read "----statement i s  del ineated---- .  I I 

Page 1-78, l i n e  3 :  c o r r e c t  t o  read " - - - w i l l  r e q u i r e  300-400 a c r e s  a; 
of land----." 

Pages 1-114 and 1-115, paragraph 6.13, 1 and o: The cons t ruc t ion  
of Cave Bu t t e s  Pam a s  p a r t  o f  a l t e r n a t i v e  3 would r e q u i r e  r e l o c a t i o n  of 
3 homes a s  s t a t e d  i n  paragraph 4.16 on Page 11-25. 

Page 1-126, paragraph 6.19, e : Cave But tes  Dam would d i s p l a c e  
t h r e e  family dwell ings.  

/* i 
! 

Page 11-2, paragraph 1.02: Cave But tes  Dam l o c a t i o n  i s  about 18 
mi les  no r th  of the  Phoenix Civ ic  Center.  

Page 11-14, paragraph 2.20: The Cave But tes  a r e a  conta ins  t h r e e  
r e s i d e n t i a l  dwell ing u n i t s ,  not one a s  s t a t e d .  (See a l s o  Page 11-27, 

rn 
paragraph 5.05 and compare wi th  paragraph 4.16 on page 11-25). 



M r .  Garth Fuquay 
Page 2 
September 16,  1975 

Page 111-8, paragraph 2.06: Correct  re ference  t o  photo 12. Should 
t h i s  be  photo 9?  

Page 111-11, paragraph 2.13: Correct  r e f e rence  t o  photos 9 ,  10, 
and 11. Should t h i s  be photos 10, 11 and 12? 

Page 111-13, paragraph 2.17: Reference t o  34th Avenue should be  
35th Avenue. 

Page IV-5, paragraph 2.04: Correc t  wording of  f i r s t  sentence 
which reads "---poorly consol idated alluvium (---) t h a t  i s  about  g ran i t e . "  

Page VI-2, paragraph 1.03, a :  Bridge requirements should inc lude  
32nd S t r e e t ,  24th S t r e e t ,  16th S t r e e t ,  12th S t r e e t ,  Maryland Avenue, 
Glendale Avenue, Dunlap Avenue, Metro Parkway, 35th Avenue, Peo r i a  Avenue, 
Cactus Road, and Thunderbird Road. 

Page VI-9, paragraph 2.10, a :  Correct  re ference  t o  photo 7. Should 
t h i s  be photo 19? 

Page VI-28, paragraph 4.14: Compare r e l o c a t i o n s  of 225 homes and 
25 bus inesses  with GDM page 146 which c a l l s  f o r  r e l o c a t i o n  of about  275 
homes and businesses .  

Desipn Memorandum Mo. 3: 

Page 74: Lower photo cap t ion  should r e f e r  t o  June 22, 1972 storm. 
Pages 145 and 216: Reference t o  Arizona Canal d ive r s ion  channel 

r e loca t ions  of about 275 homes and businesses  should be reconci led  wi th  
3 E,I.S. Page VI-28, paragraph 4.14. 

Page 221: Considerat ion should be  given t o  ramping 35th Avenue 
over t h e  Adobe Dam s t r u c t u r e .  

Page 236: The f i r s t  two paragraphs on t h i s  page should be c l a r i -  
f i e d  t o  i n d i c a t e  $2,761,000 i n  f i r s t  paragraph a s  average annual  f lood  
lo s ses  and $350,000 i n  second paragraph a s  average annual reduct ion  i n  
cos t s .  

Page 249: C l a r i f y  t h e  2.3 percent  con t r ibu t ion  of t o t a l  cons t ruc-  
t i o n  c o s t  t o  be paid by l o c a l  sponsors.  

Page 276: Reference i n  i tem "c" t o  displacement of  250 res idences  
and bus inesses  should be reconci led  wi th  t h e  s tatement  on page 145 and 
wi th  page VI-28 paragraph 4.14 of t h e  E.I.S. 

Page A3-54: Last  l i n e  - "A sma l l  g a t e  provided" should b e  d e l e t e d  
o r  t h e  sen tence  'completed. 

Page A4-31 paragraph 62: Should read "The o u t l e t  works would con- 
s i s t  o f  an in t ake  s t r u c t u r e ,  an  ungated 8.5 foot-diameter  o u t l e t  conduit ,  
and an energy d i s s ipa to r . "  The balance of  t h a t  paragraph should be 
de l e t ed  s i n c e  the re  w i l l  be  no r e c r e a t i o n  lake. 

'e Page A4-44, paragraph 101: Should read "The o u t l e t  works would 
c o n s i s t  bf an approach channel,  an  in t ake  s t r u c t u r e ,  an ungated 3.75 
foot-diameter  o u t l e t  conduit  and a s t i l l i n g  basin." The balance o f  
t h a t  paragraph should be de l e t ed  s i n c e  t h e r e  w i l l  b e  no r e c r e a t i o n  lake. 



M r .  Gar th  Fuquay 
Page 3 

. September 16, 1975 

We a l s o  wish t o  d i r e c t  your  a t t e n t i o n  t o  t h e  C i t y  o f  Phoenix plan t o  
c o n s t r u c t  a new w a t e r  l i n e  i n  t h e  a r e a  of t h e  emergency s p i l l w a y  o f  . 
Adobe Dam as p r e s e n t l y  proposed.  One s o l u t i o n  would b e  t o  d e s i g n  t h e  
emergency s p i l l w a y  i n t o  t h e  dam s t r u c t u r e  somewhere n e a r  Skunk Creek. 
We would recommend t h a t  s e r i o u s  c o n s i d e r a t i o n  be  g iven  t o  t h i s  a l t e r n a t e  
l o c a t i o n  f o r  t h e  s p i l l w a y .  Also  c o n s i d e r a t i o n  should be  g i v e n  t o  d e s i g n  
t h e  emergency s p i l l w a y s  f o r  Cave B u t t e s  and New River  dams i n t o  t h e  dam 
s t r u c t u r e .  

We'have no ted  t h a t  t h e  e x i s t i n g  1-17 b r i d g e s  a t  Skunk Creek a r e  n o t  
adequa te  t o  pass  a  100-year f l o o d  and must t h e r e f o r e  be  e n l a r g e d  t o  
implement t h e  plan f o r  Adobe Dam aqd Skunk Creek a s  p resen ted .  S i n c e  
t h e s e  b r i d g e s  a r e  e n t i r e l y  o u t  of t h e  Adobe Dam r e s e r v o i r  we do n o t  
c o n s i d e r  t h e  c o s t  o f  p rov id ing  t h e  i n c r e a s e d  c a p a c i t y  t o  be a  Flood 
C o n t r o l  D i s t r i c t  r e s p o n s i b i l i t y . '  

Should you have any q u e s t i o n s  r e g a r d i n g  t h e s e  comments p l e a s e  c o n t a c t  
Bob Gehle o f  my s t a f f .  

Chief  Engineer  and Genera l  Manager 

HPD :RVG:det 



r, 
MARICOPAA~A6BOCIATIONi OFQGOVERNMENT~ 

, : t i  ,:o . i ,  , t j  1 , I - *  , !  , 3 , \ \  !! . , a $  ,,;\ .!.;L , " ' 1  ,\ \ : , . X L  
October 24, 1975 

TO: Col. John Foley 

SUBJECT: COMMENTS ON PROJECT PROPOSED ACTION -- 
Applicant: Army Corps of Engineers, L. A. District  

Project Title: New River and Phoenix City Streams Maricopa County 
A4AGLStarc $.i>plicatio:l 1de:l~ifier: 75-8'0-0041 

.Dear  Col. Foley: 

The Maricopa Associatioli of Governments' Clear i~~gl louse  has reccivcd and 
reviewed your notification of proposeti action c ~ i ~ c e r n i n g  the ahove project. 
In accordai.ce with current  sequirerncnt.; a s  s e t  forth in  the Orfice of 
Managcincnt a ~ d  Budget Circular  A-95, Revised, this le t ter  wi!l se rve  a s  the 
area-wide clearinghouse cornment on the proposal. 

I 0 No comment on tile above project. 

. @ Proposal is supported as written. 

0 The proposal is not supported a s  writteii. 

0 C ~ ~ n m e n t s  a r e  attached. 

lyle3se irlclude thr? MAC: State application identifier if appiiczble in any future 
correspondence regarding this propcsal. Thank you fo r  providing MAG wit11 thc 
opportunity to comment on this proposal. 

JOHN J. DEROLSKE, Secretary 



I CITY 

5 ENGINEERlbiG DEPARTMENT 

October 24, 1975 

U. S. Arnry % b e e r  Distr ict ,  L.A. 
300 North b s  Angeles Street  
Los Angeles, California 90054 

Attention Mr .  Garth A. Fuquay, Chief, 
Engineering Division 

Gentlemen : 

3raft Environmental Impact Statement 
New R i v e r  and Phoenix City Streams. 

In  response t o  your invi tat ion of A u g u s t  20, 1975 we offer  the  following 
comments : 

Page 1-76, paragraph 1-3.05: The recamended Arizona Canal Diversion 
Channel is  not i n  conflict  with actual land usage. Soraie of the land needed 
f o r  the channel has already been excavated and is being used f o r  temporary 
stonn drainage detention basins. 

Page 1-87, paragra~h 1-4.25 : Spillway Alternate No. 1 f o r  Adobe Dam Site 
No. 4 i s  i n  conflict  wfth the location of a proposed 42" water supply l i n e  
and access r& f o r  the Kedgepeth Bi l l s  Eeservoir planned by the City of 
Phoenix. A mno describing t h i s  conflict  and i l lus t ra t ive  maps prepared 
by the City Water and Sewers Department are attached. 

Page 1-89, paragraph 14.30: I n  the City of Phoenix along Cave Creek, many 
of the bridges already ex i s t  or  are planned f o r  construction ahead of the 
proposed dam. 

Page 1-90, paragraph 14.34 : It is very important t o  recognize nearly a l l  
of the disrupted homn and businesses are nuw flood prone and acquisition 
f o r  flood control purposes w i l l  enable the property owners t o  relocate i n  
areas tha t  are not flood prone. 

Page 1-91, paragraph 1-6.36: The Arizona Canal is a physical barr ier  tha t  
existed long before these c o d t i e s  were developed, me modification of 
t h i s  barr ier  should have a minimum social  impact. In fact,  the use of the 
associated t r a i l  by people on both sides of tlle canal may even serve t o  
unify the c d t i e s  t o  so= extent. 

251 WEST WASHINGTON o PHOENIX, ARIZONA 85003 TELEPHONE (602) 262-6561 



U.S. Army Engineer District ,  L.A. 
Draft Environmental Impact Statement 
October 24, 1975 - Page 2 

Page 1-140, paragraph 1-9.11: The proposed plan has been endorsed by the 
City Council of' the City of Phoenix. 

Page 11-17, paragraph 11-2.22: Ihe City of Phoenix has 80 acres under active 
mineral lease that  would be affected by the recommended dam. 

Page 111-30, paragraph IV-4.03, Page 111-33, paragraph 111-4.09, and page IV- 
17, paragraph 1: 'Ihese three paragraphs seem t o  contradict each other about 
the effect  on damstream riparian vegetation. 

Page VI-2, paragraph VI-1.02: !Be channel begins a t  40th Street  i n  Phoenix, 
goes through Paradise Valley and back into  Phoenix, etc. 

9 
Page VI-4, paragraph a: I f  the channel i s  ent i re ly  below ground level why 
must the in le t s  be gated? Does t h i s  apply t o  future storm drains bu i l t  by 
the City? 

The impact of constructing s t m t u r e s  t o  introduce water from other major 
washes, such as the 10th Street  Wash, the Myrtle Avenue Wash, and Li t t l e  
Dreamy  Draw Wash, may not be minimal and could be discussed. 

Page VI-5, paragraph c: I f  the flows from Cave Creek are too large t o  be 
taken into the Arizona Canal Diversion Channel by side channel spillway, it 
i s  hoped tha t  the necessary concrete channel i n  Cave Creek Park can be much 
shorter than extending t o  Peoria Avenue. 

Page VI-8, paragraph VI-2.07: The terminus of the channel i s  a t  75th Avenue. 

Page VI-34, paragraph VI-8.02: W i l l  the disposal of excavated material fo r  
t h i s  feature pose a large problem? 

Very t ru ly  yours, 

- I 6ity Engineer 
Attachment 



TOWN OF 

P A R A D I S E  V A L L E Y  
6315 N O R T M  I N V E R G O R D O N  R O A D  

TOWN O F  P A R A D I S E  VALLEY.  A R I Z O N A  85153 

October 20, 1975 

Major W. T. Kirkpatrick 
2721 N. Central Ave. 
Sui te  800 
Phoenix, Arizona 

Dear Major Kirkpatrick, 

Due t o  a p r i o r  commitment, I am unable t o  a t tend 
your meeting on Flood Control t h i s  evening, but  
f e l t  it important enough t o  express my opinion 
and remind you of the  Town of Paradise Valley 
Council act ion on October 10, 1974. 

A s  you a r e  aware, my opinion, a s  an in te res ted  
par ty  but  not  one d i r e c t l y  involved by possible 
l o s s  of property, i s  one of disfavor f o r  the  
pro jec t .  I f e l t  t h a t  yourfai lure  t o  contact  the  
people involved, i n  the  Town of Paradise Valley 
of the  Town Council u n t i l  a f t e r  your recomminda- 
t i o n s  were formulated was fa r . f rom j u s t i f i e d  by 
your comments t h a t  you d id  n o t . r e a l i z e  the town 
exis ted.  

Your f a i l u r e  t o  recognize the town.and the  people 
d i r e c t l y  involved is  mirrored by the f a i l u r e  t o  
understand the  problems i n  t h i s  area.  

W e  need not s p e l l  out  again the  f a c t s  pf the  
problems o t  the  a l t e r n a t i v e  t h a t  we have provided 
you f o r  the  a rea  between 40th S t r e e t  and 32nd 
St ree t .  



TOWN OF 

P A R A D I S E  V A L L E Y  
6115 N O R T H  I N V E R G O R D O N  R O A D  

TOWN OF PARADISE VALLEY. A R I Z O N A  85253 

On October 10, 1974, the Town of Paradise Valley 
Council unanimously opposed both the installation 
of the detension basins and diversion channels 
within the Town of Paradise Valley. This decision 
has not changed. 

We all are awade that the balance of the project 
would not be affected by the delition of the east- 
ern end of the channel east of 32nd Street and are 
requesting that your acknowledgement of that fact 
be made and you excltide any work within the 
Town of Paradise Valley. 

Very truly yours, 

u u n c a n  Brock 
J. Duncan Brock Builder, Inc. ' 



The Atchison,Topeka and Santa Fa! Railway Company 
A Santa Fe Industr~es Company 

121 East Sixth Street, Los Angeles, California 90014, Telephone 213/628-0111 ~xt. 22457 

September 9, 1975 

Fi le :  454 - B r .  178.0 AQ=4 
(New River) 

Garth A. FUgUay 
C'nief, Engineering Division 
Corps of  ~ngi .neers  
Los Angeles ~ i s t r i c t  
P. 0. Box 2711 
Los Angeles, CA 90053 

Dear S i r :  

The Draft  Environmental Statement f o r  Flood Control Projec t  
Gi la  Iiiver Basin, New River and Phoenix City Streams, Arizona, has been 
received and reviewed. 

Your r epor t  is  very complete and Santa Pe is i n  accord with the  
need of the  projec t .  

Very t r u l y  yours, 

pg9;7- - 

3. G. Fry, 
Ass is tant  General Manager 
Engineering 



Col. John V. Foley 

S A L T  R I V E R  P R O J E C T  
P . 0 . B O X  lOB0 

P H O E N I X .  A R I Z O N A  85001 

October 2, 1975 

U.  S. Army Engineer Distr ict ,  L.A. 
300 N .  Los Angeles S t r e e t  
Los Angeles, C a l i f o r n i a  90054 

Dear Col. Foley: 

The S a l t  River P r o j e c t  has  reviewed t h e  Dra f t  Environmental 
Impact Statement f o r  t h e  New River & Phoenix C i t y  
Streams,  Maricopa County, Arizona (U.S. Army Engineers ,  
Los Angeles D i s t r i c t  Corps of  Engineers ,  August 1975) 
and would l i k e  t o  o f f e r  t h e  fol lowing comments: 

1. Sec t ion  1-2.27 a . ,  page 1-30: The t i t l e  " s a l t  
River Pro j e c t  A g r i c u l t u r a l  Improvement Power 
~ i s t r i c t "  should be ''salt River P r o j e c t  Agri -  
c u l t u r a l  Improvement and Power ~ i s t r i c t " .  

. Sec t ion  VI-2.21, page VI-21: This  s e c t i o n  
s t a t e s  t h a t  t h e  "Arizona Canal has  many pumping 

11 s t a t i o n s .  . . T h i s  i s  no t  an a c c u r a t e  s t a t e -  
ment. The Arizona Canal i s  a g r a v i t y  f low 
cana l .  It has  no pumping s t a t i o n s .  However, 
t h e  S a l t  River P r o j e c t  does have 13 deep w e l l s  
ad j acen t  t o  t h e  Arizona Canal which provide  
wate r  f o r  t h e  c a n a l  and/or ad j acen t  l ands .  

3 .  Sec t ions  VI-4.03 t o  4.06, pages VI-24 and 25: 
These s e c t i o n s  a r e  mi s l ab l ed  I V  i n s t e a d  of V I .  

4. Sec t ion  VI-4.04, page VI-24: Reduction of 
ponding a g a i n s t  t h e  Arizona Canal n o r t h  bank by 
t h e  d i v e r s i o n  channel  would reduce recharge  
i n  t h i s  area somewhat. 



Thank you for the opportunity to comment on this statement. 

Sincerely, 

Frank T. Darmiento 
Environmental Planning 

ccn 

cc: Garth A. Fuquay 



* D 

DEER VALLEY PLANNING COMMITTEE 

- 
PHOENIX ARIZONA 

c/o 4702 West S o f t  Wind Drive 
R.F.D. #3 
Glendale, Arizona 85310 
22 October 1975 

Colonel John V. Foley 
US Army Engineer District, L* A *  
300 N. Los Angeles S t r e e t  
Los Angeles, Cal i fornia  90054 

Subjects Draft Environmental Statement f o r  Flood Control Projec t ,  
G i l a  River Basin,.New River and Phoenix Ci ty  Streams, 
Arizona 

S i r  r 

The Deer Valley Planning Committee appreciates this 
opportunity t o  review t h e  sub jec t  document, anil t h e  Corps of 
E q i n e e r s '  General Design Memorandum NO. 3 which accompanied it. 

Cur comments on t h e  two documents a r e  contained i n  t h e  
at tached repor t  of our Flood Control Subcommittee. A s  indicated 
i n  t h e  repor t ,  t h e  DVPC has se r ious  reservations about t h e  
Arizona Canal Diversion Channel. We emphasize, however, t h a t  
our  comments a r e  offered wlth a view toward cooperative solut ion 
of a thorny problem. We hope t h a t  w e  can continue fruitful 
discuss ion of  solut ions  t o  t h e  problem with members of t h e  Corps, 
t h e  Flood Control D i s t r i c t ,  and t h e  c i t y ' s  Engineering Department. 

A copy of t h e  enclosed r e p o r t  was submitted a t  t h e  public 
hearin3 f o r  t h e  p ro jec t  on 21 October. You a r e  requested t o  
furnish  us  with copies of submittals  of  t h e  contents  of  our repor t  
t o  o the r  agencies, and of t h e i r  responses t o  those contents. 

Thank you. 

Enclosure 

C hairnan, ~ l b o d  c o n t r o l  
Subcommittee 



DEER VAUEY PUNNING COMIClTI'E3 

REPORT OF THE 

FIDOD CONTROL SUE3COklMITTEE 

The Flood Control Subcommittee of the  Deer Valley Planning 

Committee has reviewed the  main body of the  draft General Design 

Memorandum and the  d r a f t  Environmental Statement prepared by the  

U. S. Army Corps of Engineers f o r  its Flood Control Project1 G i l a  

River Basin, New River and Phoenix City Streams. The documents 

present more de ta i led  proposals i n  accordance with "Alternative 5b" 

which uas presented as one of s i x  a l te rna t ives  at  a public hearing 

on 25 April  1974. The " ~ l t e r n a t i v e  5b" approach t o  flood control  f a r  

Phoenix has been endorsed by, among others,  Phoenix City Council 

resolut ion 14324 of 7 May 1974, and the  Flood Control D i s t r i c t  o f  

Maricopa County Board of Directors resolut ion of 3 June 1974. 

The project ,  as described i n  t h e  two draft documents, 
as 

subs tan t ia l ly  a f f e c t s  t h e  Deer Valley area,  as well,,the Deer Valley 

Area Plan previously approved (~ecember 1973) by Phoenix Ci ty  Council, 

Features o f  t he  project  ly ing within t h e  Deer Valley plan a rea  include, 

Adobe Dam i n  t h e  northwest plan area. 

Cave Creek Park along the  east of t he  plan 

Arizona Canal along t h e  south of  t he  plan 

The context i n  which this review of  the  Corps' d r a f t  documents 

I s  understood to be occurring is t h a t  o f  a peneral  design, whose approval 

cycle  must be completed p r io r  to commencing construction of  t he  flrst 

project  feature,  Cave Buttes Dam. We understand t h e  c r i t i c a l  urgency 

of Cave Buttes Dam, We note t h a t  p r i o r i t y  construction of t h a t  f ea tu re  

is common to fou r  of t h e  six a l t e rna t ive  plans presented by the  Corps 

of Engineers some 18 months ago. Even i f  Cave Buttes Dam were t he  only 

pro jec t  fea ture  ever constructed, it would be an improvement of Phoenix' 



present posit ion vis-a-vis flood hazards i n  the City. It thorefore 

seems reasonable t o  us tha t  Cave Buttes should be able t o  proceed 

unhindered by uncertainties about the Arizona Canal Diversion Channel 

raised i n  t h i s  report. 

ARIZONA CANAL DIVEEiSION 

A t  the  present timel the  Deer Valley Planning Committee must 

accept and support e f fo r t s  of c i t izens  who expressed t h e i r  vlews at our 

meeting of October 2nd. That view is t o  oppose construction of the  

Arizona Canal Diversion Channel. 

The Deer Valley Area Plan, zpproved by Phoenix City Council 

a s  the plan fo r  Deer Valley a f t e r  expenditure of i n  excess of 10,000 

c i t izen  manhours i n  i ts  d.evelopment, does not consider the flood 

control channel to be the best use of the land. 

Ve have read the  economic analyses of costs and benefits 

prepared by the Corps of Engineers. These conclude t h a t  the channel 

Is justifiable. We have heard statements by the  City's Engineering 

Department tha t  Deer Valley cannot have storm sewers unless the channel 

is ins ta l led  as an ou t l e t  f o r  collected waters. 

But, we have a l so  heard the c r i e s  of f rustrated ci t ieens to  be - 
affected by the  project. Based upon such information as the committee 

has been able  to  gather, the Deer Valley Planning Committee does not 

believe tha t  Effects on Social  Well-Being have been considered to the 

extent required by Sub-section V.B of "Standards f o r  Planning Water and 

Related Land Resources *" Fedeml Register, XXXVIII, No. 174, Part 111, 

pages 24~8-862, Sept. 10, 1973. The sociological e f fec ts  with which 

the  committee is concerned include not only those of the  channel i t s e l f ,  

but a l so  of those antecedant to  construction of the channel. These 

l a t t e r  e f fec ts ,  antecedant t o  construction, have been totally ignored 

i n  the environmental impact statement. 

Ue agree t h a t  govenunental planning should not be conducted i n  

secret.  We a lso  believe, however, t ha t  the  principle of "Put up o r  

shut  upN should also apply t o  govenunental planning. That is, governmental 



p l a n n i x  should not proceed when (a)  the process of planning has an 

adverse affect  on large numbers of the  ci t izens,  and (b) fwLs fo r  

mitigating t h a t  adverse a f f ec t  a r e  a t  best figments of the planner's 

imagination. I n  the case of the  Arizona Canal Diversion Channel, both 

(a )  and (b) obtains 

People along the north bank of the Arizona Canal have had tho 

marketing of t h e i r  homes affected by tho planning of the  channel. They 

have received advice from those planning the project t h a t  they don't 

have t o  advise buyers of the  plans became the plans a r e  "public 

knowledge," Offering such advjce, we believe, i s  an implied admission 

by:the planners themselves t h a t  the planning process i t s e l f  would narrow 

the  number of  buyers f o r  a home t o  be affected by the  plan. Further, 

we regard it as dangerous advice i n  an era  increasingly becoining one of 

"Let the s e l l e r  beware." 

Yet when the affected homeowners apply to the  Flood Control 

D i s t r i c t  f o r  r e l i e f ,  they a r e  effect ively told t h a t  they must remain in' 

l i m b o  a t  l a s t  u n t i l  1981. Indeed, the  history of Flood Control District 

funds fo r  acquiring lands appears t o  run i n  inverse order t o  need. We 

consider this unprecedented cruel ty  to  the ci t izenry of Deer Valley. 

Our conclusion is therefore tha t  plans f o r  the Arizona Canal 

Diversion Channel be dropped because (a)  substant ial  adverse effects  

on soc ia l  well-being a r e  being experienced by the plann&ng process 

i t s e l f ,  (b) these adverse a f f ec t s  have been ignored i n  the environmental 

impact s ta tenent ,  (c)  M s  are ~nava i l ab le  with which to mitigate those 

effects ,  and (d) the history of  Flood Control D i s t r i c t  funding does not 

indicate  that funds wi l l  be available fo r  required larid acquisit ion u n t i l  

long a f t e r  the scheduled 1981. 

We do not, houever, take a one-sided view against flood protection 

f o r  the Ci t ies  of Phoenix and Glendale. Rather, we believe tha t  

a l te rna t ives  exis t .  The members of the Deer Valley Planning Committee 

are drawn from the business community, and we find defective a 

marqement/planning process i n  which the following common-place t e c m q u e s  

do not obtain: 



1. Optinfization of the mix of resources i n  a plan, using 

progxamming techniques available i n  operations research, 

a branch of mnagement science developed by the n i l i t a r y  

during World W a s  11, Two items i n  the Corps' development 

of Alternative 5b lead us ta recommend tho use of O.R. 

prog-ng techniques. F i r s t ,  most of the probabi l is t ic  

damage curves f o r  floods a t  wmious points i n  the system 

have already been worked out. Second, the manner i n  which 

a $30,000,000 pipe was added fo r  Alternative 3 (*. 135 of 

the  GDM No, 3) is  disquieting. Third, planning of the  

channel fo r  100-year flood protection appears t o  be 

unwarranted when the c i t y  plans t o  furnish sewers f o r  only 

one- o r  two-year flood protection. 

2. Cost data should be us& which ignores sunk C O S ~ S ~  We do 

not understand how in teUlgent  mamgement decisions can be 

naade by the various government agencies involved which do 

not different iate  between sunk costs and costs  yet t o  be 

incurrede We recognize t h a t  it is government responsibil i ty 

t o  measure the b t a . 1  cost  of a project t o  society, which 

Includes sunk costs for  land removed f r o m  other  uses, But 

we a lso  recognize that it is  governnent responsibil i ty to 

effectively mnage public funds, and t h a t  requires the  

different iat ion we believe necessary. . 

3. Discount ra tes  should approximate those expected to be 

observed, Otherwise, the discount process becomes specious 

and uastefuJ. of public furrds spent i n  its developnent. 

Additional comments on the Arizona Dana1 Diversion Channel 

Incl tde the  following: 

4. We consider it unfortunate tha t  the  Flood Control D i s t r i c t ,  

the City of  Phoenix, a d  the Corps of Engineers apparently 

accept the intransigent a t t i t ude  expressed by S a l t  River 

Project toward flood control. The Arieona Canal wil l  be 



the prir.ary beneficiary of the proposed channel, yet SRP 

has seen fit t o  give next t o  n o t h i e  i n  return, Rather, SRP 
i n s i s t s  t ha t  its present neighbors t o  the north have t h e i r  

land condemned so  t h a t  SRP may reap the benefits a t  no cost 

to itself. We considor this an unconscionable misfeasance 

of the public trust presently placed with SRP. 

5. We further  recornend tha t  a l te rna te  diversion of storm 

waters i n t o  the c i t y  storm drain system south of the  

A h o n a  Canal be considered. Other a l ternat ives  include 

planning of  detention reservoirs along Cave Creek 

and at other locations within Deer Valley. While we 

a r e  forced t o  accept tha t  ~ l t e r n a t i v e  9 is a wax to  

furnish l o b y e a r  flood profection t o  Phoehix, we a r e  not 

convinced that it is  the only way. We are ,  however, 

convinced t h a t  there must be a be t te r  way. We do not 

accept t h a t  "a way" is necessarily the "best way," and 

are f'urther unconvinced that "a way" should be followed 

merely because a substant ial  swn has been spent on its 

development. 

6,  An a l te rna t ive  should be developed t o  preserve a l l  of 

the  Arroyo Elementary School land, without sacr if ic ing 

other  hones. Further straightening of the bend i n  the 

existing canal a t  t h a t  point, with more.extensive use 

of the  l e s s  intensely developed private and public land 

adjacent to  the  south bank of the canal should make it 

unnecessary t o  take school land o r  abutting developed 

p r i ~ t e  res ident ia l  land on the north side. It would 

be preferable t o  use and re-cover school land, as is  

planned i n  Sunnyslope, ra ther  than destroying more homes 

and neighborhoods to provide new iand fo r  the  school. 



CAVE C3EXK PARK 

Cave Creek Park w i l l  be a City of Phoenix project  with minimal 

Corps of Engineers par t ic ipat ion.  The DVPC's comments on the  park plans 

as presented by t he  Corps a r e  as followst 

1. The park boundaries as shown i n  t he  General Design Memorandum 

generally conform t o  those of t he  Deer Valley Area Plan. 

An exception which concerns us i s  t he  a rea  of  24th Avenue 

south of Thunderbird Road. Park plans presented by Corps 

showra park boundary requiring t h e  acquis i t ion of severa l  

ex i s t ing  homes along t h e  e a s t  s i d e  of 24th Avenue. A map 

e n t i t l e d  "Cave Creek Park Acquisition Plan," prepared by t he  

Ci ty  bf Phoenix Parks and Recreation Department and dated 

January 8, 1975, shows the  a rea  a s  a "deleted acquisi t ion," 

i re . ,  no longer planned f o r  acquisi t ion.  Cla r i f i ca t ion  is 

required as to t he  park boundaries ac tua l ly  t o  be used; 

2. To ensure t h a t  t h e  DVFC i s  apprised of  park plans, w e  

request  DVPC par t i c ipa t ion  i n  t h e  recreat ion t a sk  fo rce  

descfibed on pages 87-88 of t he  General Design Memorandum. 

We understand t h a t  such par t i c ipa t ion  is  cur ren t ly  i n  t h e  

process of  bein$ requested by Corps. 

ADOBE DAM 

Adobe Dam w i l l  be constructed i f i  t h e  northwest corner of t h e  

Deer Valley Area Plan. The dam w i l l  reduce a Skunk Creek standard 

pro j ec t  flood to l e s s  than 2000 cfs, thus permitting water from the  

Arizona Canal Diversion Channel t o  be introduced below it without 

increasing t h e  flaod hazard southwest of  Greenway and 83rd Avenue. 

Adobe Dam and t h e  Arizona Canal Diversion Channel a r e  therefore  much 

i n t e r r e l a t e d  projects.  The DVPC's comments on Adobe Dam and plans 

for t h e  park i n  t h e  f loodplain behind it are as followst 

1. Ue understand t h a t  t h e  a l t e rna t i ve  of  using two dams t o  

control t h e  Skunk Creek watershed is being activeLy 



consiiiered by Corps. We bel ieve  t h a t  t h e  reduction i n  

dam height  a t  S i t e  NO. 4 permitted by t h e  a l t e r n a t i v e  

would decrease soc io log ica l  e f fec t s  o f  t h e  dam i n  both 

Saddleback 1;eadows and i n  Jade Park, and the re fo re  

recommend i t s  adoption. 

2. We recommend t h a t  t h e  Corps consider channeling S c a t t e r  

Wash from 1-17 westwan3 along t h e  sou th  o f  Adobe Mountain 

i n  behind t h e  dam. S c a t t e r  Wash has flooded t h e  south 

end of  Jade Park on a t  l e a s t  two occassions s i n c e  1970. 

3. Existence of Adobe Dam pa rk . in  conjunction with Thunderbird 

Park dill s u b s t a n t i a l l y  increase  traffic on Pinnacle Peak 

Road. We therefore  recomend t h a t  t h e  interchange a t  

1-17 and Pinnacle Peak Road be modified from i t s  present  

half-diamond serving only t h e  F l a g ~ t a f f  d i rec t ion ,  t o  a 

f u l l  diamond serving a l s o  t h e  Phoenix d i rec t ion.  

4. The General Design Memorandum and t h e  Environmental Sta te-  

ment show a gymkhana i n  a triangular-shaped s i t e  a t  

F'innacle Peak Road and 47th  Avenue. We recommend re loca t ion  

of t h e  gymkhana t o  t h e  south  o f  Pinnacle Peak Road, perhaps 

using e x i s t i n g  s t r u c t u r e s  on t h e  Medigovich ranch. This 

recommendation is made f o r  two reasons: (1) A l l  trails 

f o r  horse use requ i re  cross ing of e i t h e r  47th  Avenue o r  

Plnnacle Peak Road, with t h e  dangerous r e s u l t  o f  mixing 

high-speed automobiles und low-speed horses(  (2) U g h t s  and 

a c t i v i t y  associa ted  with a @;ynikha.m would v i o l a t e  t h e  l i f e  

s t y l e  o f  homeowners i n  t h e  ex i s t ing  subdivision. 

5. I n  t h e  a e r i a l  photograph of t h e  area ( p l a t e  23 of t h e  GDM), 
t h e  rec tangular  green-cross-hatch a r e a  i n  t h e  northwest is 

a p l a t t e d  suMiv i s ion  with two occuppied residences and two 

homes under construction. The area should the re fo re  be 

co lo rcoded  as urban use r a t h e r  than agricultural use. 



6 .  To ensure t h a t  the DVPC is  apprised of park plans, changes 

to which w i l l  obviously required i f  two dams are used on 

Skunk Creek, we request DVPC part ic ipat ion i n  t h e  recreat ion 

task force described on m e s  87-88 of the  General Design 

Menorandurn. We understand t h a t  such par t ic ipat ion is  

current ly  i n  t he  process of being requested by Corps. 
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kal f  of  t he  ,T,04e ?HZ-!: Ncr th  ?o.neowner!: A ~ ~ o ~ i ~ . t i o n  an3 the Floor! Con t rn l  
P r o j e c t  C o m i t t e e  of the Deer Valley Council. 

'Chr? i r , t en t  ef t h i s  r e p o r t  is t o  p o i n t  mt ~ l t e n n t i v e s  t h ~ t  n r e  .emore. 
occept:~bla t l ,  t h e  n f f ec t33  hornf~cr.q~ers. The re*ric~:l C ? t c  ? s!-io*:~n I-n the r c ~ o r t  
wns prc--:ente3 n s  e. poss ib l e  n l t e r : ~ n t s v c  by the Jnde .Ptqrk Yorth Ho~noovrncrs n t  
the prr-pub1 ic neet!.ng h e l d  i n  the Jcde Perk Yor th  Fec rea t ion  Center ,  P c t o b e r  8th. 

We f e o l  the s i t e  should be thorqu~hly Cnves t ip ted .  It c p n e ~ r q  t o  hnve • 
the p o t " n t i n 1  of providing tfic neede3 f l o o d  p r o t e c t ? o n  r ? t  l e q ~  cnc t  than nw 
othcr ~ 1 l ; e . .  A??(. there e.re no reoidcntp in the ?nmcdi~te r ! a i n l t y  n f  the  s i t e .  

C o p l e ~  of t h i s  r e p o r t  n ra  bein,.: pre?.tentc?d t o  911 ~ t r t e  le$irrlnt9r.: i n  
t h i s  le,:Cslr-tivc d l s t r i  c t  rind t o  cur concerned concreqs ion~. l  r e p r e s e n t n t  ivt?e, 

@ 
As Chnirn~.n of the Jado 12:rrk North Rnmsctrne re A?noctn t! on, ~ n a  R -  C ~ R  I ImRn 

o f  Flood Con t ro l  P r o J e c t ~  f o r  the 3 e e r  Vnlley Counci l ,  I cznnot exprc?F?R t o o  
8trcnf;ly cur oppos i t i c n  tic t h e  rcconqendcd Adobe 3an1 s.t S i t e  4, na p r o p n ~ e d .  a 

Since  r e l y ,  .-: /? 
- -.-'.a .; - , J - . < - , .  

/;;, 4<; 2 ;: / * 

'- .. 
P)  .honzs P. S ~ r r , o ~ ,  Cheimp.n 

Copy : 
Colonel Donald Jniic F ~ . r k  Xorth Romao1~ners 

' C h n i n r n ,  Deer 7 n l l e y  ~ouncjlr 
Flood C c n t r o l  Corn.nit t m  
938-1670 

P.S. A written reply of your analysis of the committee report 
is requested . 

, 



October 7, 1975 

To: U.S. Atmy  Corps of Engineers ce. Parka and Recreation 
Herb Donald 

Prom: Saddleback Meadows Property Owners Association 

Subject: Comments on Draft Environmental Impact Statement 

We a r e  most apprecia t ive  of t h i s  opportunity t o  provide comment8 on t h e  

Draft  Environmental Impact Statement. We hope t h a t  our comments w i l l  b e  taken 

i n  t h e  p o s i t i v e  manner i n  which w e  intended them t o  be. A s  w e  have indica ted  i n  

the  past ,  t h e  S.M.P.O.A. i n  no way opposes flood control .  W e  only ask t h a t  

proper considerat ion be given t o  t h e  property r i g h t s  and the  human r i g h t s  of 

those of us who f ind  ourselves ef fec ted  by flood control  projec ts ,  

F i r s t  of a l l ,  the  S.M.P.O.A. wishes t o  r e i t e r a t e  our pos i t ion  concering 

dikes i n  o r  adjacent  t o  Saddleback Fleadows. W e  remain unal terably  opposed t o  

d ikes  in any length, height  o r  shape, W e  r e a l i z e  t h a t  the re  was no reference  

t o  dikes i n  t h e  Environmental Impact Statement (EIS), but because we f e e l  s o  

s t rongly  about t h i s  i t e m  w e  f e l t  it necessary t o  r e s t a t e  our posi t ion,  

W e  f e e l  t h a t  regardless  of t h e  s i z e  of the dam a t  S i t e  4, a southbound 

entrance t o  Blackcanyon should be b u i l t  at pinnacle Peak Road p r i o r  t o  the  

s t a r t  of c o n s t r u c t i o n . a t  S i t e  4, There should a l s o  be an e x i t  from the f r e e  

way northbound a t  Pinnacle Peak Road, This should occur whether o r  not  the re  is 

a c losure  of 35th Ave. between Pinnacle Peak and Deer Valley Road. It i s  f o r  

c e r t a i n  t h a t  during t he  construct ion period of t h e  dam a t  S i t e  4, 35 th  Ave. 

w i l l  be closed f o r  long periods of time causing a g r e a t  deal  of inconvenience 

t o  persons using it t o  g e t  t o  and from work and shopping as  w e l l  a s  taking 

chi ldren  t o  and from school. The increased t r a f f i c  along Pinnacle Peak Road 



(2) 

a s  t h e  r e s u l t  of t h e  added rec rea t iona l  fea ture6  i n  t h e  f lood p la in  behinll t h e  

dam should. provide adequate continuing j u s t i f i c a t i o n  f o r  t h e  freeway entrance. 

Af ter  c a r e f u l l y  reviewing t h e  r ec rea t iona l  plans presented i n  t h e  E.I.S., 

w e  found t h a t  we w e r e  i n  general  agreement wi th  t h e  type of f a c i l i t i e s  planned. 

There was,  however, one s p e c i f i c  item t h a t  caused a g r e a t  deal  of concern. That 

was the  loca t ion  of a l igh ted  gymkhana and horse area  nor th  of Pinnacle Peak 

Road and west of 47 th  Ave, This  is  g ross ly  inconsis tant  with t h e  l i f e s t y l e  

t h a t  most of the.people l i v i n g  i n  Saddleback moved here t o  enjoy. The l i g h t s ,  
0 

crowds, noise,  and a i r  po l lu t ion  generated by t h a t  f a c i l i t y  i n  such c lose  prox- 

imity t o  our  homes is t o t a l l y  unacceptable. W e  a r e  not opposed t o  the  concept, 

only t o  its locat ion,  

The S.M.P,O,A. feels t h a t  a g r e a t  deal  of misunderstanding and anxiety 

could be avoided i f  we were permitted t o  be involved i n  planning of t h e  recrea- 

t i o n a l  f a c i l i t i e s .  It seems t o  u s  t h a t  t h e r e  is a g r e a t  deal  of f l e x i b i l i t y  
I) 

poss ib le  i n  t h e  loca t ion  of the  var ious  f a c i l i t i e s  planned and s ince  we a r e  t h e  

only r e s i d e n t i a l  subdivision e f fec ted  by these  f a c i l i t i e s ,  it would be e n t i r e l y  

appropriate f o r  us t o  be involved i n  t h e  planning, I f  t h i s  i s  agreed t o  by 

Maricopa County Parks and Recreation and the  Corps of Engineers, we  w i l l  choose 

a member of the  S.E.F.O.A. t o  be our representa t ive  t o  t h e  varioue planning • 
agencies , 

We thank you again f o r  the  opportunity t o  comment on the  d r a f t  (61s). 



October 1 5 ,  1975 

C o l .  vTohn IT.  Foley 
I?. 2. Army Engineer D i s t r i c t ,  L. A .  
309 N .  LO& ~ n g e l e s  S t r e e t  
1,os Angclcs , C a l i f o r n i a  90054 

RE: Flood. Cont ro l  P r o j e c t  , New River  and Phoenix C i t y  Streams 

Fear Col, Foley:  

"hank you f o r  t h e  oppor tun i ty  t o  s tudy  Design Memorandum 
No. 2 3nd t h e  Environmental Impact Statement f o r  t h e  above 
rcf.2r3nced p r o j e c t .  We f u r t h e r  a p p r e c i a t e  t h e  oppor tun i ty  t o  
o f f e r  our  comments concerning t h i s  p r o j e c t .  

Design Memorandum #3 s t a t e s  on page 91 "-the g r e a t e s t  
po1:ontial f o r  f l ood  damage e x i s t s  a long  Cave Creek, e s p e c i a l l y  
thrxoi~_rrh t h e  h e a r t  o f  Phoenix, between t h e  Arizona Canal  and t h e  
S u l t  River .  " A l t e r n a t i v e  #3 d e s c r i b e s  b u i l d i n g  a dam on Cave 
Crcek on ly ;  a long  wi th  a 500 CFS concre te  p ipewdra in  a lone  19 th  
Avc, t o  t h e  S a l t  River.  The es t imated  c o s t  f o r  t h i s  a l t e r n a t i v e  
i n  shown i n  t a b l e  #11 as $ 8,900,000,  t h e  es t imated  equ iva l en t  2 an:-~ual n e t  b e n e f i t  is $2,4 5-,000. This  a l t e r n a t i v e  seems a 
ac>:ndcr investment ,  when compared t o  t h e  o t h e r  a l t e r n a t i v e s ,  

Jn s h o r t  I agree  with M r .  C ,  A .  Pugh, P r o j e c t s  Manager, f o r  
t h e  Bureau o f  Reclamation. I n  h i s  l e t t e r  t o  M r .  Weesncr o f  t h e  
S .  R , P ,  d a t e d  tT~jne, 1974, " t h e  Corps o f  Engineers p roposa l  f o r  
t h c  Arizona C a n ~ ~ l  Divers ion Channel appears  t o  be a r a t h e r  
e l a b o r a t e  p l a n  involving a c q u i s i t i o n  of cons ide rab l e  r i g h t  of 
via;- through h l g l ~ l y  valued developed a r e a s .  We q u e s t i o n  t h e  
p r a c t i c a l i t y  o f  such a proposa l .  . .", 'These a r e  t h e  words of  a 
p r ~ f e s s i o ~ s l  engineer  f u l l y  q u a l i f i e d  and knowledgeable i n  t h e  
f i e l d  of  Flood Control .  

We t h e  Malapai Homewowners group and o t h e r s  who f e e l  as 
s t r o n g l y  as we do; hereby s t a t e  our  s t r o n g  o p p o s i t i o n  t o  t h e  
proposed Arizona Canal Divcrs ion  Channel f o r  t h e  fo l lowing  
r e a s o n s  : 



3ur  homes a r e  t h r e e  t o  f o u r  y e a r s  o l d ,  We were n o t  informed 
of t h i s  approved p r o j e c t  p r i o r  t o  our  homes being b u i l t  by 
anyone, n e i t h e r  t h e  County, C i t y ,  S t a t e ,  Bui lder ,  o r  Corp. of 
Engineers .  Even t h e  p u b l i c  meeting i n  A p r i l  o f  1374 was conducted 
wi thout  our  knowledge, Our f i r s t  knowledgr o f  t h i s  p r o j e c t  was 
when we read  a n o t i c e  i n  t h e  paper o f  a f l ood  c o n t r o l  meeting 
t o  be he ld  Sep t  1974. We t h e n  l ea rned  our  homes were i n  t h e  
proposed r i g h t  of  way t o  be t aken  f o r  f l ood  c o n t r o l .  

You r e a l i z e  t h e  s o c i a l  impact is a l r e a d y  being f e l t  i n  o u r  
a r e a .  County - f u n d s  a r e  n o t  a v a i l a b l e  t o  purchase homes o f  t h o s e  
who a r e  t r a n s f e r r e d  o r  who have v a l i d  r ea sons  f o r  s e l l i n g  now, 
Thc  l a t e s t  word w e  have is t h a t  it may be 8 t o  10 o r  even as 
much a s  20 y e a r s  before  t h i s  money is  app rop r i a t ed  and made 
a v a i l a b l e  f o r  t h i s  purpose,  I n  t h e  meantime you s u r e l y  r e a l i z e  
t h e  hope lcssncss  of  s e l l i n g  t h e s e  homes t o  anyone e l s e .  We 
f c ~ l  l i v i n g  wi th  t h e s e  u n c e r t a i n t i e s  is  most u n f a i r .  

The s o c i a l  impact upon our  neighborhood i f  and when t h i s  
p rn , j ec t  is  cons t ruc t ed  w i l l  be g r e a t e r  t han  t y p i c a l l y  would he 
&r_ficted. The people r equ i r ed  t o  move, arc t h o s e  who have i nves t ed  
i n  2 nc;v home w i t h i n  t h e  l as t  3 t o  4  yea r s .  To many of  t k e s e  
ylmple it v~ould have been t h e  on ly  home they  would cver have 
? ,o :~zh t  r e g a r d l e s s  of  what t h e  s t a t i s t i c s  s ay  about n o b i l i t y .  
F u r t h e r  w e  wish t o  po in t  o u t  t h e  r ea son  why 3 of  5 household 
owrsrs have moved i n  t h e  p a s t  5 years as pointed ou t  i n  Dccign 
Nrc~orandum #3 on page 216, is t h a t  t h e  houses were a l l  new i n  
t h e  l a s t  5 y e a r s .  Such i tems as l o c a t i o n ,  shopping f a c i l i t i e s ,  
scboold ,  f lood  p l a i n s ,  and churches  were very  carefully s e l e c t e d  
by m u s t  of  1,s. 

Marly people l i v i n g  i n  t h e  g e n e r a l  a r e a ,  yet a cons ide rab l e  
d i s t a n c e  from t h e  A . C . D . C .  are concerned over  t h e  p o t e n t i a l  
devl i luat ion of  t h e i r  p rope r ty ,  and t h e  infringement, of  such a 
mons t ro s i t y  i n  t h e i r  n e i g h b ~ r h o o d ,  

A s  s t a t e d  e a r l i e r  w e  could o f f e r  our suppor t  t o  a l t e r n a t i v e  
#3 w i t k  somc form of  mod i f i ca t i on  such  3s landscaped d c t e n s i o n  
b a s i n s  a long  Cave Creek o r  o t h e r  s o l u t i o n s  which e l i m i n a t e  thr: 
need f c r  a c q u i r i n g  h igh ly  devzloped land .  

C. a r l e l  L. She l ton  v4U2a 
3815 W: ~ a l a ~ a i  Dr. 
PhnenSx, Arizona 85021 

c c :  Envircnmcntal  P r o t e c t i o n  Agency 
Coun$y Board of Supe rv i so r s  
C i ty  o f  Fhoenix 
Department o f  Housing & Urban Dcvelopnent 
MAG o f  ha r i copa  County 
Maricopa County Flood Cont ro l  D i s t r i c t  



Col. ~ l h n  Fgley 
U. S. Army Engineer D i s t r i c t ,  L, A, 
300 N L 9 s  Angeles S t r e e t  
L7s ~ n ~ e l e s ,  Cal-ifqrnia 90054 

RE: F3.99d C3ntrql Pr7 j e c t ,  New River and Ph7enix C i ty  Streams 

A t t e n t i l n :  Envir 7nmental P r ~ t e c t i q n  

Dear C I F-ley:  

Encl.?sed p lease  f i n d  ( 206 ) s igna tu res  v ~ i c i n g  ~ p p 7 s i t i 7 n  t 9  

t h e  A r i z ~ n a  Canal Diversi7n C2lannell 9f t h e  re ferenced  F ? l ) d  

Cqntr71 Pr7 j ec t .  

Since we were unaware we w ~ u l d  be a f f ~ r d e d  t h e  7 p p ~ r t u n i t g  

t? respqnd t~ this pr9gram p r i ? r  t q  r ecd iv ing  t h e  Design memyrandurn 

and due t -  untimely i l l n e s s e s ,  we f e e l  t h i s  i s  7nl-y a small f r a c t i  .c 

~f th7se wh? qpp2se t h e  A.C.D.C. 
/' [pks Reta J She1 tg. 

3815 W Malapai D r .  
Ph>enix, Ariz .na 85021 



A R I Z O N A  C O N S E R V A T I O N  C O U N C I L  
,4701 East Washington S t ree t  

Phoenix, ~ r i z o n a  85034 

February 9, 1976 

Major Ter ry  K i r k p a t r i c k  
Uni ted States Army 
Corps o f  Engineers 
2721 North Central  Avenue 
Phoenix, Arizona 85004 

Dear Major K i r k p a t r i c k :  

A t  i t s  meeting o f  October 9, 1975; t he  Arizona Conservation Council 
unanimously supported A1 t e r n a t i v e  B., o f  the  New River  and Phoenix 
City Streams Flood Control  Program. The p r i n c i p a l  concern o f  the  
Council was t h a t  t h e  Skunk Creek, New River,  and Agua F r i a  channels 
would be l e f t  e s s e n t i a l l y  i n  t h e i r  present na tura l  cond i t ion .  

The Arizona Conservation Council, composed o f  18 member organizat ions 
represent ing  some 48,000 people throughout Arizona, would l i k e  t o  
thank the  Corps o f  Engineers f o r  the  oppor tun i ty  t o  comment on t h i s  
p ro jec t ,  and a t  t h e  same time, congra tu la te  them on t h e i r  v i s i b i l i t y  
and w i l l i ngness  t o  l i s t e n  t o  the  pub1 i c  voice. 

Sincere ly ,  
, 

.'' Howard E. G i l  lmore 
L. 

Chairman 
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DEBITAGE - The waste chips of stone left over after a stone tool has been fashioned. 

DEBRIS BASIN - A basin formed behind a low dam or excavated in a stream channel to 
trap debris carried by flood water. 

DENDRITIC DRAINAGE - A tree-like pattern of converging tributaries upon a main river 
or stream. 

DETENTION BASIN - (Also called a retarding basin) a reservoir wherein excess water is 
stored for a relatively brief period of time, until it can be safely released. 

DIKE - An embankment constructed t o  prevent overflow from a body of water, t o  retain 
water in a reservoir, or to prevent water from inundating an area of lower elevation. 

DIVERSION DAM - A fixed dam built to divert all or part of the water in a stream away 
from its natural course. 

DROP STRUCTURE - Structure, vertical or inclined, installed for the purpose of dropping 
water to a lower level and dissipating its energy. 

ECOSYSTEM - A basic unit of ecology referring to a balanced system of organisms with 
their environment. It is usually self-maintaining and self-stabilizing unless its organisms or 
environment are altered by natural or human influences. 

ECOTONE - The boundary between two ecosystems. It is important to consider such areas 
in an environmental/ecological analysis. Because two different ecosystems are acting in such 
areas, there tends to  be greater species diversity and activity (referred to  as the "edge 
effect"). 

ENERGY DISSIPATOR - A structure designed to decrease the velocity or turbulence of 
flowing water. 

ENTRENCHED - See intrenched. 

EPHEMERAL STREAM - A stream which flows only during and following a period of 
rainfall. 

FAUNA - The animals of a given region taken collectively. 

FELSITE - A light-colored igneous rock having few or no conspicuous crystals. 

FERRIGENOUS - Of or pertaining to iron. 

FLAKE - Any bit of stone derived when a core is struck with another stone. It may be 
waste or may be fashioned into a tool. 

FLIP BUCKET - An energy dissipating structure found on the spillway or outlet works of a 
dam. 



FLOOD INSURANCE - Any insurance program designed to provide financial relief for 
damages incurred due to flooding. 

FLOOD PLAIN - A belt of low, flat ground bordering a river or stream on one or both 
sides which is inundated when surface flows exceed the capacity of natural channel. 

--- - -- - -- -- - - --- - - - - - - ----- - - - - - 

FLOOD PROOFING - Those adjustments, temporary or permanent, to a building or its 
contents, which are designed to keep water out or reduce effects due to inundation. 

FLOOD WARNING - Any system of broadcasting an advance warning of possible flooding, 
to allow time to activate flood proofing devices or to evacuate a flood-prone area. 

FLOODWAY - Is the portion of a flood plain required to carry and discharge the flood 
waters of a selected probability of occurence storm with an insignificant (less than 1 foot) 
increase in floodstage above that of normal conditions. 

FLOODWAY FRINGE - The portion of the flood plain between the floodway and the 
normal outline of the selected flood. 

FLOWAGE EASEMENT - The acquired legal right to flood land owned by others. 

FLOW BRECCIA - Rock consisting of consolidated angular rock fragments larger than sand 
grains, formed in connection with a lava flow. 

FORB - A pasture herb. 

FRIABLE - Easily crumbled or pulverized. 

GABIONS - Wire containers filled with stones and used to construct stabilizing structures. 

GNEISS - A thickly banded (foliated) metamorphic rock of no specific composition. 

GRADIENT - The steepness of a slope expressed either as a proportion between its vertical 
interval and its horizontal equivalent, e.g. 1V to 2H, or as an angular measurement from the 
horizontal. 

HABITAT - The place where an organism lives or the place occupied by an entire 
community. 

HERBACEOUS - Any plant that lacks woody tissue on which the leaves and stem fall to 
ground during periods of freezing or dry weather. 

IGNEOUS ROCKS - Rocks formed by the solidification of hot flowing rock material 
(magma). 

INCISED - Intrenched. 



INTAKE STRUCTURE - The works or building at the head of a pipe, culvert or conduit 
into which water passes when the reservoir is drained. 

INTERMITTENT STREAM - Stream that is dry for considerable time each year. 

INTERMONTANE - Between the mountains; in Arizona this area is desert. 

INTRENCHED - To have steep symmetrical sides owing to dominant vertical erosion. 

INVERT - The floor, bottom, or lowest portion of the internal cross-section of a conduit 
or channel. 

KNAPPABLE - Referring to a kind of stone that can be worked into a tool by percussion 
(striking) methods. 

LAGTIME - The time that elapses between an event and the appearance of effects of that 
event. 

LENTICULAR - Applied to a mass of rock or earth that thins out in all directions from the 
center like a double convex lens. 

LEVEE - An embankment along a river or arm of the sea built to prevent overflow. 

LEGUMINOUS - Referring to a plant belonging to the pea family. 

LITHIC - Of or pertaining to  stone especially as a material for building or implements. 

MAN0 - The upper stone of a pair used together to grind grain (see metate). 

MAXIMUM PROBABLE FLOOD - Represents a flood discharge that may be expected 
from the most severe combinations of critical meteorologic and hydrologic conditions that 
are reasonably possible in the area. 

METAIGNEOUS - Refers to igneous rocks that have been subjected to metamorphic 
processes. 

METAMORPHIC ROCK - Formed from igneous or sedimentary rock through alterations 
produced by pressure, heat or infiltration of other materials at depths below the surface 
zones. 

METASEDIMENTS - Sedimentary rocks that have been subjected to metamorphic 
processes. 

METATE - The lower bowl-like stone of a pair used together to grind grain. (See mano.) 

MITIGATION - A moderation of the severity of the effects of a proposed action. 



NICHE - Place in the environment suitable for supporting animals. 

100 YEAR FLOOD - That flood discharge which has a one percent chance of being 
equalled or exceeded in a given year. 

0 
- - OUTLET WORKS - Downstream opening or. discharge end of a pipe, culvert or channel; or - 

opening near the bottom of a dam to drain the reservoir. 

PATINA - A film formed on a material due to weather or long exposure. 

PETROGLYPH - A drawing or carving on a rock by prehistoric or primitive people. 

PEIDMONT - Lying or formed at the foot of a mountain. 

PHYSIOGRAPHIC PROVINCE - A large area or region, the parts of which are 
characterized by similar features or history differing significantly from those of adjacent 
areas. . 

POT SHERD - Fragment of earthen ware from a prehistoric or past culture. 

PROJECT AREA - Area in which a project is to be constructed. 

RAPTOR - A bird of prey (hawk, owl) 

RESERVOIR - A pond, lake, tank, basin or other space, natural or created, which is used 
for storage, regulation and control of water. 

RETICULATE - See braided drainage system. 

REVETMENT - A facing of masonry or the like placed on an embankment as protection 
against erosion. 

RHYOLITE - A type of volcanic rock. 

RIGHT-OF-WAY - A right of passage over another's land. 

RIPARIAN - Living or located along a natural water course (stream or river) or lake. 

SCHIST - A crystalline metamorphic rock having closely spaced bands (layers) and a 
tendency to split readily into thin flakes or slabs. 

SHERD - Any fragment or broken piece of pottery. (See pot sherd.) 

SPILLWAY - A passageway over which excess water escapes from a reservoir. 

SPILLWAY. CREST - Highest point of a spillway, or the maximum elevation of water to be 
stored in the reservoir. 



SOFT BOTTOM CHANNEL - A channel in which the bottom remains unlined; such a 
channel allows ground water recharge. 

SPF - Standard project flood. The flood that may be expected from the most severe 
combination of meteorologic and hydrologic conditions that are considered reasonably 
characteristic of the region. 

STILLING BASIN - A structure or excavation that reduces velocity or turbulence of 
flowing or falling water. 

STORAGE DAM - A fixed dam used to  impound water, usually for long periods of time. 

STUDY AREA - The area impacted by a project feature. 

SUBSTRATE - The layer upon which organisms grow, often used synonymously with 
surface of ground. 

TACONITE - Bonded rock with high iron content. 

TALUS - An accumulated heap of rock fragments derived from and lying at the base of a 
cliff or very steep slope. 

a 
TUFFACEOUS - Pertaining to or resembling tuff, a hardened mass of rock, predominantly 
consisting of fine grained volcanic ash and dust. 

VESICULAR - A textural term indicating the presence of many small cavities in a rock. 

WEIR - A structure with a crest and some side containment of known geometric shape, 
used to  measure the flow of water. 

XERIC - Characteristic of a scanty water supply. 







PHOTO 1. I n  t h e  New River a r e a ,  a d e s e r t  wash o r  r i p a r i a n  
p lant  community of ironwood, mesquite, blue paloverde, 
d e s e r t  willow, catclaw acac ia ,  dese r t  broom, burrobrush, 
and saguaro cactus.  

PHOTO 2. I n  t h e  New River a r e a ,  an outwash p l a i n  o r  bajada 
p lan t  community of creosotebush and grasses  with a s c a t t e r i n g  
of bursages, cho l l a  cac tus  and saguaro cactus.  



PHOTO 3.  A Desert Upland vegetation community of yellow 
paloverde, brittlebush, creosotebush, cholla, barrel and 
saguaro cactus and various grasses covers the steep h i l l s  
i n  the v ic in i ty  of the existing Cave Creek Dam and proposed 
Cave Buttes Dam s i t e .  



PHOTO 4 .  A "greening1' of the natural desert landscape 
provides many urban dwellers with a facsimile of former 
Eastern and Midwestern environments. 



PHOTO 5. Ripar ian  growth a long  Cave Creek downstream from 
t h e  dam. Most n a t u r a l  growth along t h e  c reek  between t h e  
e x i s t i n g  dam and t h e  proposed lower dam s i te  has  been removed 
by t h e  sand and g r a v e l  mining ope ra t ions  on t h e  l e f t .  

PHOTO 6. Looking no r theas t  of Cave Creek Dam. Dense 
r i p a r i a n  growth of mesquite,  ironwood, b lue  paloverde 
and ca tc law acac i a .  Houses on t h e  l e f t  w i l l  be  i n  t h e  
r e s e r v o i r  a r e a .  



PHOTO 7. Large gravel mining operation downstream from the 
proposed Cave Buttes Dam. An extensive area of riparian 
vegetation and some outwash plain growth was removed prior 
to excavation. 

PHOTO 8. The recommended Adobe Dam site, from the east 
abutment looking southwest along the proposed embankment, 
Stream flow is from right to left, 



PHOTO 9 .  Looking west from the east abutment into the 
reservoir area at the recommended Adobe Dam site. Stream 
flow is from right to left. The houses in the background 
are outside the standard project flood pool. 

PHOTO 10. Petroglyphs found within the study area. 



PHOTO 11. Petroglyphs found within the study area. 

PHOTO 12. Petroglyphs found within the study area. 
Note bullet holes. 



PHOTO 13. The recommended New River Dam s i t e ,  looking southeast 
from the west abutment. Stream flow is  from l e f t  to right. 

PHOTO 14. A large ironwood (Olneva tesota) about twenty-five 
feet t a l l  in  the vicinity of the proposed New River Dam s i t e .  



TO 15. Riparian vegetation behind New River Dam. 

PHOTO 1 6 .  The Arizona Canal looking east from Nineteenth 
to Twenty-fourth Street. 



PHOTO 17. The Arizona Canal looking west from Fortieth Street.  
The Arizona Biltmore Hotel and the water treatment plant are in  
the center of the photo w i th the  Phoenix Mountains on the r ight .  

-- _ I  

PHOTO 18. The Arizona Canal looking west from Forty-third 
Avenue to  Skunk Creek. 



PHOTO 19. A narrow strip of cottonwood, blue paloverde and 
mesquite riparian vegetation along the Arizona Canal near 
Thir ty-second Street. 

PHOTO 20. A section of Herberger Park No. 1 along the 
Arizona Canal that w i l l  be removed. 
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TABLE 1 

First Cost* 
Flood Control 
Recreation 
Total 

"ECONOMIC DATA, EXTRACTED FROM U.S. ARMY CORPS OF 
ENGINEERS GENERAL DESIGN MEMORANDUM, GILA RIVER BASIN, 
NEW RIVER AND PI-IOENIX CITY STREAMS, MARCH 1976. COMPLETE 

DOCUMENT IS AVAILABLE AT U.S. ARMY ENGINEER DISTRICT, LOS ANGELES." 

Summary of Economic Data for Alternative Plans 
(3-114 percent - 100 years) 

A1 ternatives 
1 2 3 4 5a 5b 

Average Annual Charges* 
Flood Control 
Recreation 
Total 

Equivalent Annual Benefits* 
Flood Control** 135 13,442 4,953 12,968 13,380 13,380 
Recreation 
Total . 

Equivalent Annual Net Benefits* 
Flood Control 107 5,789 3,070 4,573 6,906 7,164 
Recreation 
Total 

Equivalent Annual Nonprevented 
damages (Flood Control) $17,853 $ 4,948 $13,108 $ 5,344 $ 4,948 $ 4,948 

Benefit to Cost Ratio 
Flood Control 
Recreation 
Flood control and recreation 

*In thousands of dollars. 

**Includes flood damages prevented and savings in cost of fill. 



DEPTH TO WATER IIJ hXILS PRINCIPALLY I N  
ALLUVIAL DEPOSITS, I N  FEET BELOW LAND SURFACE 

New River  Study Area 

Adobe Dam Study Area 

Cave But tes  Dam Study Area 

Along Cave Creek 

Along New River Cllannel Stutlp Area 

Along Agua F r i a  Channel Study Area 

Along S a l t  River  Channel Study Area 

Along Arizona Canal Channel Study Area 

!lap showing Depth t o  Water i n  Wells i n  the Pl~oenix  Area, 
Arizona, 1972, by W. R. Osterkamp, 1973. 
liase from U. S. Geological Survey, Phoenix and Mesa 1954-69, 
Ajo 1953-69, Tucson 1956-62. 



TABLE 3 

WATER QUA1,ITY INVENTORY 
LN:E PJaEASANT 

Cl~emical Average Concentration* 

January 1 ,  1972 t o  January 1 ,  1971 t o  
December 31, 1972 December 31, 1371 

Alka l in i ty  - P. 
- M.O. 

Carbon Dioxide 
Chloride 
Chromate 
Copper 
Dissolved Oxygen 
Hardness - T o t a l  

- Calcium 
- Plagnesium 

I ron  
Manganese 
Nitrogen - Tota l  

- Ammonia 
- N i t r a t e  
- N i t r i t e  

 PI^ 
Phosphate - Tota l  

- Ortho 
- Neta 

S i l i c a  
S u l f a t e  
Zinc 

Phys ica l  Data 

Color (P. C. C. U. ) 40 
Discharge (cf s )  NT 
Texnperature (9F) 58 
To ta l  Dissolved So l id s  (p.p.m.) 270 
Turb id i ty  (J.T.U.) NT 

* - Recorded i n  p a r t s  p e r  m i l l i o n  (ma/l) 

IJT - No Tes t  Conducted 

Source: Water Qual i ty  Report, Proposed Recrea t iona l  and F i s h e r i e s ,  Lakes, 
John Corollo Engineers,  Sept 1974 



TABLE 4 

TYPES OF EMISSION SOURCES FOUFID I P J  TIiE AIR  QUALITY COFTROL REGIOIJS OF ARIZONA 

Regional Class i f ica t ion* Basis f o r  Classif icat ion** 

Oxidants Oxidants 
Carbon Nitro- and Carbon Nitro-  and 

Air-quali ty-control  Par t icu-  Sul fur  mow Ben hydro- Par t icu-  Sul fur  mo& gen hydro- 
region l a t e  oxides oxide dioxide carbons l a t e  oxides oxide dioxide carbons 

Phoenix-Tucson ..... I I I I I A A A A A 
(example region) 

Southern Borders . . . I A I A 111 I11 I1 I A A C C C 
(New Mexico) 

Four Corners .. . . .. . I A I A I11 IA 111 A R C B C 
(Utah, Colorado, 
New Mexico) 

Clark-Mohave-Yuma . . I I A I I I A,C A ,C C A,C C 
(Nevada) 

*Code I designates p r i o r i t y  I regions; code I A ,  p r i o r i t y  I A  regions; code 11, p r i o r i t y  I1 regions;  
and code 111, p r i o r i t y  I11 regions. 

**Code A designates measured a i r - q u a l i t y  data;  code B, poin t  source model; and code C ,  urban population. 



COMPARISON OF AMBIENT A I R  QUALITY STANDARDS OF THE 

STATE OF ARIZONA WITH NATIONAL STANDARDS 

Federal  Federal  
Arizona primary secondary 

Po l lu tan t  Condition standard standard standard 

Sulfur  oxides 3-Hr. avg 1300 -- 1300 
( su l fu r  dioxide) 24-Hr. avg 260 365 260 

Annual avg 50 80 6 0 

Suspended 
 articulates 24-Hr. avg (max.) 

Annual geometric 
m e  an 6 0 75 6 0 

Photochemical 
oxidants 1-ltr. avg 

Peak value 

Hydrocarbons 3-Hr. avg (annual 
max. 6 t o  9 a.m.) 160 160 

Nonmethane Peak value 80 - 
Nitrogen dioxide Annual avg 



TABLE 6 

SUMMARY OF TIE PHOENIX AIR QUALITY MAINTENANCE AREA 

CONCENTRATIONS OF CARBON MONOXIDE* 

S tandard  Year 1-Hour Average 8-Hour Average Annual 
M e t r o p o l i t a n  Average 
S t a t i s t i c a l  Second Second 
Area Plaximum Highes t  Maximum I l ighest  

Phoenix 1970 6 3  .O 56.1 40.8 40.1 --- 
1971 45.8 43.5 31.1 29.4 -- - 
1972 51.5 48.1 42.5 40.4 --- 
1973 40.1 38.9 27.8 25.6 - - - 

CONCENTRATIONS OF PIlOTOCllEMICAL OXIIIANTS 

Phoenix 

Phoenix 

CONCElSrRATIOMS OF NITROGEN DIOXIDE 

*Federal  s t a n d a r d s  f o r  carbon monoxide c o n c e n t r a t i o n s  are as fo l lows :  
I-hour average ,  40 mg/m3, 8-hour average,  10 mg/m3. 



TABLE 7 

PROJECTED SULFUR DIOXIDE CONCENTRATIONS 

INITIAL CRITERIA 

STANDARD: ANNUAL (80 ug/m3) 

Standard Second 
met ropol i tan  Year Maximum highes t  
s t a t i s t i c a l  concert- concen- 

a r e a  t rat ion  t r a t i o n  

Phoenix 1970 13.5 I-m 

1971 11.8 ..-- 
1972 9 -0  --- 
1973 8.9 --- 

Phoenix 

Phoenix 

Pro jec ted  
Growth 1985 
f a c t o r  concen- 

t r a t i o n  

STANDARD: 24-HOUR AVEPAGE (365 ug/m3) 

STANDARD: 3-HOUR AVERnGE (1 300 ug/m3) 

Source: Designat ion of A i r  Qual i ty  Maintenance Areas f o r  the S t a t e  of 
Arizona, A p r i l  1974. 



TABLE 8 

PERTINENT DATA ON CARBON MONOXIDE AND HYDROCARBON EMISSION PROJECTIONS 

PfIOENIX SMSA 

(A) (B) (c) A(l + BC) 

Source Class  1975 Growth Emission 1985 
Emissions* rate f a c t o r  ' Emissions 

adjustment** 

tons lday  (1985/1975)* tons /day 

Fue l  combustion 
Power p l a n t s  0.1 ---- - o w  - 
Other  p o i n t  

sou rces  0 ..--I ---- ---- 
Area sources  0 -.I.... o m - -  

S u b t o t a l  0.1 ***0. 670 1 .OO 0.2 

I n d u s t r i a l  p rocess  
P o i n t  sources  - I - -  

Sub t o t a l  5.6 to. 727 0.40 7.2 

Solid-was te 
d i s p o s a l  
P o i n t  sources  0 
Area sources  0 

Sub t o t a l  0 - - O m  ---- 0 

Transpo r t a t i on  
LDV 299.3 I-.... I-.- 78.2 
HDV 49.4 .I--- ---- 92.7 

S u b t o t a l  348.7 ---- .--- t t  170.9 

. Miscel laneous 
P o i n t  sources  0 
Area sources  

(motorcycles 
and a i r c r a f t )  31 .O 

Sub t o t a l  31 .O I-Ig ---- 
See foo tno te s  on second page fol lowing.  



TABLE 8 Continued 

HYDROCARBON 

Source c l a s s  1975 Growth Emission 1985 
Emissions* r a t e  f a c t o r  Emissions 

Adjustment** 

Fue l  combustion 
Power p l a n t s  8.3 
Other p o i n t  

sources  0 
Area sources  0 

Sub t o t a l  8.3 ***O. 6 70 1.00 13.9 

I n d u s t r i a l  p r o c e s s t t t  
Po in t  sources  ---.) 

S u b t o t a l  34.8 to. 727 0.40 44.9 

Solid-was te 
d i s p o s a l  
Poin t  sources  0 
Area sources  0 

Sub t o t a l  0 

Transpor ta t ion  
LDV 38.6 
HDV 6.2 

S u b t o t a l  44.8 

Miscellaneous 
Po in t  sources  0 
Area sources  

(motorcycles 
and a i r c r a f t )  13.5 

S u b t o t a l  13.5 

T o t a l  101.4 

See foo tno te s  on fol lowing page. 



TABLE 8 Continued 

* S t a t e  of Arizona Transpor ta t ion  Control  S t r a t e g i e s ,  September 1973 
(Rev. 1) .  p. 31. 

** I n  accordance wi th  page IV-10 AQMA document. 
*** Based on pe rcen t  i nc rease  i n  t o t a l  earn ings ,  page IV-9 AQIW document. 

t  Based on percent  i nc rease  i n  manufacturing earn ings ,  page IV-9 AQMA 
do cumen t . 

t t  I n  accordance wi th  Equation ( I ) ,  41985 = 01975 GC, page IV-9 of t h e  
AQblA document. Growth was 6.8 percent  per  annum, i . e . ,  G = (1 + .068) 10 = 
1.935 f o r  1975 - 1985. Emission f a c t o r  r a t i o s ,  E, were i n  accordance with 
Table V-1 and were normalized f o r  1975, i .e. ,  0.135 f o r  LDV and 0.97 f o r  
HDV . 

t t t  Tank farms, f i l l i n g  s t a t i o n s ,  and o t h e r  processes .  

Source: Designat ion of A i r  Q u a l i t y  Maintenance Areas f o r  t he  S t a t e  of Arizona, 
A p r i l  1974. 



TABLE 9 

ESTIMATED ACREAGE OF NATIVE VEGETATION 

I N  THE PROPOSED PROJECT AREAS 

Natural  
Desert  

Natura l  Outwash 
Desert  and 
Wash Up1 and 

Community Community 

Recommended Dam S i t e s  
* 

Cave But tes  (Upper s i t e )  2 50 

Adobe Dam ( S i t e  4) 80 

New Kiver Dam (Upper s i t e )  350 

A l t e r n a t i v e  Dam S i t e s  

Cave Buttes  Dam A l t .  (Lower s i t e )  170 

Adobe Dam A l t .  S i t e  1 
S i t e  2 
S i t e  3 

New River Dam A l t .  110 

Channel A l t e rna t ives  

Highly 
Disturbed 
Vegetation Total 

Cave Creek Channel 

Skunk Creek Channel 

Arizona Canal Diversion C'hannel 0 

New River Channel 10 

Agua F r i a  Channel 10 

* Tota l s  i nc lude  vege ta t ion  wi th in  proposed p r o j e c t  right-of-way 

** This  category inc ludes  d i s tu rbed  d e s e r t  wash, outwash and upland 
communities as w e l l  as a community c o n s i s t i n g  mostly of primary 
succes s iona l  spec i e s  ( i .  e. o l d  f i e l d )  . 



TABLE 10 

Species 

Desert hackberrv 
C e l t i s  ~ a l l i d a  

Blue paloverde 
Cercidium floridurn 

L i t t l e  leaf  paloverde 
Cercidium microphyllum 

Desert w i l l o w  
C h i l o ~ s i s  l i n e a r i s  

PRINCIPAL FLORA FOR PHOENIX AND VICINITY 

Abundance*. Wildl i fe  Habitat 

Uncommon 

Common 

Common 

Locally 
common 

TREES 

Food source 

Nesting s i t e  
food value f o r  rodents 

Nesting sites, food 
f o r  rodents 

Cover 

Ironwood 
Olneva t e s o t a  Common 

'Excellent food and 
cover 

Cottonwood 
Populus fremonti i  Uncommon 

Shade t r e e ;  r ap to r  
r e s t ing  and nes t ing  
t r e e  

Cul tura l ,  
E s t h e t i c  and/or 
S c i e n t i f i c  
Value 

Y e s  

Y e s  

Yes 

Y e s  

Y e s  

Yes 



Species  

Honey mesquite 
Prosopis  j u l i f l o r a  

Athel  tamarisk 
Tamarix aphy l l a  

Mustards 
Brass ica  sp. 

Coyote melon 
Cucurbi ta  foe t id i s s ima  

Sunflower 
Helianthus sp. 

Abundance * 

TABLE 10 Continued 

Abundant 

F a i r l y  
common 
(p lan ted)  

Wi ld l i f e  Habi ta t  

Excel lent  w i l d l i f e  food 
source; important honey 
y i e ld ing  p l an t ;  nes t ing  
s i t e s  

Nesting f o r  b i rds ;  r a p t o r  
perching value 

HEmACEOUS PLANTS AND GRASSES 

Common 

F a i r l y  
common 

F a i r l y  
common 
(d is turbed  
a reas )  

Food 

Food 

Food 

Cu l tu ra l ,  
E s t h e t i c  and/or 
S c i e n t i f i c  
Value 

Yes 

Yes 

Y e s  

Yes 

Y e s  



TABLE 10 Continued 

C u l t u r a l  
E s t h e t i c  and/or 
S c i e n t i f i c  
Value Species  Abundance* Wi ld l i f e  Habi ta t  

Bladderpod 
Lesquere l la  gordoni 

Local ly 
common Some food va lue  Yes 

Indianwheat 
Plantago i n s u l a r i s  

Local ly 
common Forage Y e s  

Dock 
Rumex hynenosepalus 

Local ly 
common Food Y e s  

Cocklebur 
Xanthium spinosun 

Common 
(d is turbed  
a reas )  

No ( k i l l s  
l i ves tock ;  
nuisance weed) 

Limited food and 
cover va lue  

Grasses Abundant Good food arld 
cover 

Yes 

CACTUS 

Sahuaro 
Carnegiea g igantea  

Local ly 
common 

Excel lent  food source 
and nes t ing  s i te  Y e s  

Yes 

Y e s  

Yes 

Hedgehog cac tus  
Echinocereus engelnanni i  

F a i r l y  
common 

F r u i t  e x c e l l e n t  
w i l d l i f e  food 

B a r r e l  cac tus  F a i r l y  
commrnon 

F r u i t  good food source 
f o r  deer  and rodents  Ferocactus sp. 

Fishhook cac tus  
Mmil lar ia  microsperma 

F a i r l y  
common Food source 



TABLE 10 Continued 

C u l t u r a l  
E s t h e t i c  and/or  
S c i e n t i f i c  
Value Abundance* Wi ld l i f e  Habi ta t  

Cholla  Limited cover 
and food Opuntia spp. Common Yes 

SHRUBS 

Excel len t  food, cover 
and nes t ing  si te 

Catclaw acac i a  
Acacia g r e g g i i  Common Y e s  

Yes 

Yes 

Four-winged sa l tbush  
A t r i ~ l e x  canes cens 

Excel len t  food 
and cover Common 

Desert broom 
Baccharis s a r o  th ro ides  

Local ly 
common 
(dese r t  
washes) 

Cover 

Gray thorn  
Condalia l y c i o i d e s  Rare Food Y e s  

Yes 
Sacred d a t u r a  
Datura meteloides 

F a i r l y  
common 

Limited food value 
f o r  some rodents  

Creosotebush 
Lar rea  d i v a r i c a t a  Minor cover use Yes Abundant 

Desert thorn  
Lycium spp. 

F a i r l y  
common 

Seasonal source of 
food and roos t ing  Yes 

Yes ( c u l t u r e  
value : smoked 
by Indians)  

Local ly 
common 

Tree tobacco 
Very l imi ted  va lue  Nicot iana t r igonophyl la  



TABLE 10 Continued 

Cul tura l  , 
E s t h e t i c  and/or 
S c i e n t i f i c  
Value Species Abundance* Wildl ife  Habitat  

Br i t t lebush 
Encelia  f a r inosa  

Fa i r ly  
common Browse value Y e s  

Yes 
Mormon t ea  Uncommon t o  

l o c a l l y  
common 

Ephedra t r i f u r c a  Cover 

Wash bursage 
Franseria  ambrosioides Forage Yes 

Yes 
Triangle bursage 
Franser ia  de l to idea  

Fa i r ly  
common Good forage 

White bursage 
Franser ia  dumosa Common Good forage Y e s  

Yes 

Yes 

Y e s  

Yes 

Oco t i l lo  
Fouauieria s ~ l e n d e n s  

Limited res t ing  
s i t e  Uncommon 

Burrobrush 
Hymenoclea penta lepis  

Locally 
common 

Good ground cover; 
l imited forage value 

Cheeseweed Locally 
common 

Good ground cover; 
l imited forage value Hymenoclea monogyra 

Peser t  lavender 
Hyptis emoryi 

Fa i r ly  
common Food 



TABLE 10 Continued 

Species 

Russian t h i s t l e  
Salsola k a l i  

Goatnut (Jojoba) 

Sal t  cedar 
Tamarix pen tandra 

Abundance* 

Locally 
common 

Common 

Locally 
common 
(drainageways) 

Wildlife Habitat 

Limited temporary 
ground cover and 
food value 

Excellent browse 

Cover; good dove 
nesting shrub 

Cultural, 
Esthetic and/or 
S c i e n t i f i c  
Value 

Negative 
es thet i c  value; 
nuisance weed 

Yes 

Yes 



TABLE 10 Continued 

* Abundance C r i t e r i a  Similar  t o  That used i n  the Birds of Arizona ( re f .  ) 

Abundant - seen i n  numbers 
Common - always seen but  not i n  l a rge  numbers 
Locally common - present  i n  numbers i n  i s o l a t e d  areas  
Fa i r ly  common - seen i n  small  numbers o r  not  always seen 
Uncommon - inf requent ly  seen, but not su rp r i s ing  
Rare - always a s u r p r i s e  when seen but  within normal range 



Species  

C a l i f o r n i a  myotis 
Myotis c a l i f  o rn icus  

Western p i p i s t r e l  
P i p i s t r e l l u s  hesperus 

B l a c k t a i l  j a ck rabb i t  
L e ~ u s  c a l i f o r n i c u s  

Desert '  c o t t o n t a i l  
Sylv i lagus  audoboni 

Rock s q u i r r e l  
C i t e l l u s  va r i ega tus  

FAUNA FOR PIfOENIX AND VICINITY 

Habi ta t  and/or Range i n  Region 
Seasonal S t a t u s  o r  S t a t e  

Crevice 
dweller  

Arid 
condi t ions  
near  water  

Throughout 
region and 
s t a t e  

Throughout 
region and 
s t a t e  

Open p r a i r i e s  Throughout 
and s p a r s e l y  region and 
vegeta ted  s t a t e  
d e s e r t s  

P l a ins ,  g rass -  Throughout 
lands ,  and region and 
sagebrush s t a t e  
communities 

Rocky canyons. Througtlout 
and s lopes  region and 

s t a t e  

Abundance 
i n  Region 

F a i r l y  
common 

Common 

Abundant- 
f a i r  l y  
common 

Common 

Common 

Range P r o j e c t  
i n  U.S. Impact 

Western 
North None 
America 

Western 
North None 
America 

Western 
and Minimal 
Cent ra l  
U. S . 
S.W. and 
North Moderate 
Cen t r a l  
U.S. 

S.W. 
u. S. Minimal 



TABLE 11 Continued 

Habitat  and/or Range i n  Region 
Seasonal Status '  o r  S t a t e  

Abundance 
i n  Region 

Projec t  
Impact 

Minimal 

Minimal 

Minimal 

Minimal 

Range 
i n  U.S. Species 

Roundtail ground 
s q u i r r e l  

C i t e l l u s  te re t icaudus  

Throughout 
Low d e s e r t s  region 

Fa i r ly  
common 

S.W. 
U. S. 

Yuma antelope 
s q u i r r e l  

Low a r i d  
dese r t  

Throughout 
region 

Fa i r ly  
common Arizona 

C i t e l l u s  h a r r i s i  

Valley pocket gopher 
Thomomys bo t t ae  

Valleys and 
mountain 
meadows 

Throughout 
region and 
s t a t e  

Fa i r ly  
common 

Arizona pocket mouse 
Peronnathus a m ~ l u s  

Arid d e s e r t  
and s c a t t e r e d  
vegetat ion 

Throughout 
region 

F a i r l y  
common Arizona 

Rock pocket mouse 
P e r o ~ n a t h u s  intermedius 

Throughout 
region 

S.W. 
U.S. Common 

Common 

Minimal 

Minimal 

Rocky s lopes  

Merriam kangaroo r a t  
Dipodomys merriami 

Low d e s e r t s  
with sca t t e red  
vegetat ion 

Throughout 
region 

S.W. 
U.S. 

Southern grasshopper 
mouse 

Onychomys t o r r i d u s  

Open grasslands 
and sagebrush 

Throughout 
region 

S.W. 
U.S. Minimal Common 



TABLE 11 Continued 

Habi ta t  and/or 
Seasonal S t a t u s  

Range i n  Region Abundance 
o r  S t a t e  i n  Region 

Range 
i n  U.S. 

P r o j e c t  
Impact Species  

Western ha rves t  
mouse 

Grasslands 
and open 
d e s e r t  

Usually 
near  
water 

F a i r l y  
common 

Western 
and 
Cen t r a l  
U.S. 

Minimal 
Reithrodontomvs 

meaalo t i s  

Cactus mouse 
Peromyscus eremicus 

Throughout 
region 

S.W. 
U.S. Low d e s e r t s  Common 

Common 

Minimal 

Minimal 
Almost a l l  
dry-  land 
h a b i t a t  

Throughout 
region and 
s t a t e  

A l l  U.S. 
except 
S.E. 
s t a t e s  

Deer mouse 
Peromyscus maniculatus 

Whitethroat  woodrat 
Neotoma a l b i g u l a  

Brushland 
and rocky 
c l i f f s  

Throughout 
region 

S.W. 
U.S. Common 

Uncommon 

Minimal 

Western 
North 
America 

Mule dee r  
Odocoileus hemionus 

Chaparral ,  
g rass land  and 
d e s e r t  

Throughout 
region and 
s t a t e  

Minimal 

P r a i r i e s ,  
d e s e r t s ,  and 
open woodlands 

Throughout 
region and 
s t a t e  

Coyote 
Canis l a t r a n s  Minimal Uncommon U. S. 

S.W. and 
Uncommon Eastern 

America 

Gray fox 
Urocyon 

cinereoargenteus 

Chaparral  and 
open f o r e s t s  

Throughout 
region and 
s t a t e  

Minimal 



TABLE 11 Continued 

Habi ta t  and/or Range i n  Region Abundance 
Seasonal S t a t u s  o r  S t a t e  i n  Region 

Range 
i n  U.S. 

P r o j e c t  
Impact Species 

Throughout 
Chaparral  region and Uncommon 

s t a t e  

Western, 
Southern, 
and North 
e a s t e r n  
U.S. 

Bob cat 
Minimal Lynx ru fus  

S t r iped  skunk 
M e ~ h i t i s  m e ~ h i t i s  

Open country Usually 
and brush- near  
land water 

Common U.S. Minimal 

F a i r l y  
common 

Western, 
Cen t r a l  Minimal 
and South- 
e r n  U.S. 

Spot ted skunk Brushy a r e a s  Throughout 
and p r a i r i e s  region and 

s t a t e  
Spi loga le  p u t o r i u s  

Badger 
Taxidea taxus  

Open grass -  Throughout 
lands and region and 
d e s e r t  s t a t e  

Western, 
and Minimal 
Cen t r a l  
North 
America 

Uncommon 

S.W. 
North 
America 

R ing tn i l  
Bassar iscus a s t u t u s  

Chaparral  and 
rocky r idges  Near water  
and c l i f f s  

Uncommon 

Rare 

Minimal 

Moderate 
Longta i l  weasel 
Mustela f r e n a t a  

Almost a l l  
t e r r e s t r i a l  Near water 
h a b i t a t s  

U.S. 
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Habi ta t  and/or  Range i n  Region Abundance Range P r o j e c t  
Seasonal S t a t u s  o r  S t a t e  i n  Region i n  U.S. Impact Species 

J a v e l i n a  
Peco r i  taj acu 

Dry d e s e r t  
washes 

Southeastern 
and Cent ra l  
p a r t  of 
state 

S.W. 
U.S. Conmon 

BIRDS 

Gadwall 
Anas s t r e ~ e r a  

F a i r l y  
common 

F a i r l y  
common 

Uncommon 

Common 

F a i r l y  
common 

Common 

Ponds U.S. Minimal Migrant 

Cinnamon t e a l  
Anas cyanoptera  

Ponds and 
marshes 

Western 
North Minimal 
Arne r i ca  

White-faced i b i s  
P legadis  c h i h i  

Casual 
v i s i t o r  

Ponds and 
marshes 

Cen t r a l  
and S.W. Minimal 
North 
America 

Turkey v u l t u r e  
Cathar tes  au ra  

Permanent 
r e s i d e n t  U.S. Minimal Statewide 

Cooper's hawk Permanent 
r e s i d e n t  U. S .  Minimal ~ c c i ~ i t e t  coope r i i  Statewide 

Red- t a i l e d  hawk 
Buteo j amaicensis 

Permanent 
r e s iden t  U.S. Minimal Statewide 



TABLE 11 Continued 

Habi ta t  andlor  
Seasonal S t a t u s  

Range i n  Region 
o r  S t a t e  

Abundance 
i n  Region 

Range 
i n  U.S. 

P r o j e c t  
Impact Species  

Swainson' s hawk 
Buteo swainsoni 

Rare 
v i s i t o r  

F i e l d s  and 
d e s e r t s  

Western 
North 
America 

Rare 

Rare 
P r a i r i e  f a l con  
Falco mexi canus 

F i e l d s  and 
d e s e r t s  

Western 
North 
America 

Migrant Minimal 

Sparrow hawk Permanent 
r e s i d e n t  Common Falco spa rve r iu s  Statewide Minimal 

Moderate 

Moderate 

GambelBs q u a i l  Permanent 
r e s iden t  

S.W. 
U.S. Lophortyx gambelii  , Statewide Abundant 

White-winged dove 
Zenaida a s i a t i c a  

Permanent 
r e s iden t  

General ly  
d i s t r i b u t e d  

Seasonal ly 
abundant 

S.W. 
North 
America 

Mourning dove Permanent 
r e s iden t  

General ly  
d i s t r i b u t e d  Zenaidura rnacroura Abundant U.S. Plodera t e  

Moderate 
F i e l d s  and 
hedgerows 

F a i r l y  
common 

Southern 
U.S. 

Ground dove Permanent 
r e s i d e n t  Columbigallina 

pas se r ina  

S.W. 
North 
America 

I n c a  dove 
S c a r d e f e l l a  i n c a  

Permanent 
r e s i d e n t  

Urban, farm- 
yards ,  and 
f i e l d s  

Abundant Moderate 



TABLE 11 Continued 

Species 

Roadrunner 

Habi ta t  and/or  Range i n  Region Abundance Range P r o j e c t  
Seasonal S t a t u s  o r  State i n  Region i n  U.S. Impact 

Permanent 
r e s i d e n t  

General ly  
d i s t r i b u t e d  Common 

SOW. 
North Moderate 
America 

Screech owl 
Otus a s i o  

Permanent 
r e s i d e n t  

General ly  
d i s t r i b u t e d  Common U.S. Moderate 

Great horned owl 
Bubo v i rg in i anus  

Permanent 
r e s i d e n t  

Elf owl 
blicrathene whitneyi  

n u t t a l l i i  

Lesser  nighthawk 
Chordei les  

acut ivennis  

Spring and 
summer 
r e s i d e n t  

Permanent 
r e s i d e n t  

Summer 
r e s i d e n t  

S treamside F a i r l y  
and Sonoran common U. S. Moderate 
Desert  

Sonoran and F a i r l y  
T rans i t i on  cornon 
Zone 

Sonoran F a i r l y  
Zones comnlon 

Generally 
d i s t r i b u t e d  Common 

Black- chinned 
hummingbird 

Archi lochus 
a lexandr i  

Summer 
r e s i d e n t  

Urban and 
st  reariiside Common 

SOW. 
North Moderate 
America 

Western 
North Moderate 
America 

S.W. 
North Moderate 
America 

Western 
North Moderate 
America 



TABLE 11 Continued 

Abundance 
i n  Region 

Hab i t a t  and/or 
Seasonal S t a t u s  

Range i n  Region 
o r  S t a t e  

Range P r o j e c t  
i n  U.S. Impact Species  

Costa 's hummingbird 
Calypte  cos t ae  

F a l l ,  w in t e r  
and sp r ing  
r e s i d e n t  

Sonoran 
Zones 

S.W. 
U. S. Moderate 

Moderate 

Common 

Gilded f l i c k e r  
Colaptes  chrysoides 

Permanent 
r e s iden t  

Streamside 
and lower 
Sonoran 
Desert  

S.W. 
North 
America 

F a i r l y  
common 

G i l a  wood-pecker 
Centurus u ropyg ia l i s  

Permanent 
r e s i d e n t  

General ly  
d i s t r i b u t e d  
i n  southern  
p a r t  of state 

S.W. 
North 
America 

Moderate Common 

S.W. 
North 
America 

Ladder-b acked 
woodpecker 

Dendrocopos s c a l a r i s  

Permanent 
r e s i d e n t  

Streamside 
and Sonoran 
Deserts 

F a i r l y  
common Moderate 

Western k ingb i rd  
Tyrannus v e r t i c a l i s  

Summer 
r e s iden t ;  spr ing  
and f a l l  
migrant 

Generally 
d i s t r i b u t e d  

Western 
North Moderate 
America 

Common 

Summer 
r e s iden t ;  
win ter  
v i s i t o r  

Streamsides 
and Lover 
Sonoran 
Desert  

Common i n  Western 
summer; North Moderate 
uncommon America 
i n  w in te r  

Ash-throated 
f l y c a t c h e r  

Mviarchus 
c inerascens  



Species  

Wied's c r e s t e d  
f l y c a t c h e r  

Myiarchus 
tyrannulus 

Say's phoebe 
Savornis savos 

Common raven 
Corvus corax 

Verdin 
Auriparus f l a v i c e p s  

TABLE 11 Continued 

Habi ta t  and/or R a n g e i n  Region Abundance 
Seasonal S t a t u s  o r  S t a t e  i n  Region 

Summer 
r e s i d e n t  

S m e r  
r e s iden t ;  
win ter  
v i s i t o r  

Pennanen t 
r e s iden t  

Permanent 
r e s i d e n t  

Bewick's wren 
Thrvomanes bewicki i  

Permanent 
r e s i d e n t  

S treamsides 
and Lower Common 
Sonoran 
Desert  

Urban, F a i r l y  
s treamside common i n  
and Lower summer: 
Sonoran Otherwise 
Desert  . common. 
Generally 
d i s t r i b u t e d  
i n  w in te r  

Upper 
Sonoran 
Zone 

General ly  
d i s t r i b u t e d  

S treamside 
and 
hedgerows 

F a i r l y  
common i n  
summer ; 
common i n  
win ter  

Common 

F a i r l y  
common i n  
summer ; 
Otherwise 
common 

Range P r o j e c t  
i n  U.S. Impact 

S.W. 
North Moderate 
America 

Western 
North Moderate 
America 

Western 
and Minimal 
Northern 
North 
America 

S.W. 
North Moderate 
America 

Southern 
and Moderate 
Cen t r a l  
l a t i t u d e  
s t a t e s  
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Species  

Cactus wren 
Campylorhynchus 

b runne icap i l l u s  

Mockingbird 
Mimus po lyg lo t to s  

t h ra she r  
Toxos t oma 

c u r v i r o s t r e  

Black- t a i l e d  
gnat  ca t che r  

P o l i o p t i l a  
melanuri  

Phainopep la  
Phainopepla n i t e n s  

Habi ta t  and/or Range i n  Region Abundance Range P r o j e c t  
Seasonal S t a t u s  o r  S t a t e  i n  Region i n  U.S. Impact 

Permanent 
r e s iden t  

Permanent 
r e s i d e n t  

Permanent 
r e s i d e n t  

Permanent 
r e s i d e n t  

Pemanen t 
r e s i d e n t  

General ly  
d i s t r i b u t e d  Common 

S.W. 
North Moderate 
America 

General ly  Southern 
d i s t r i b u t e d  Abundant and Minimal 

Cen t r a l  
North 
America 

Generally 
d i s t r i b u t e d  Comnon 

Lower F a i r l y  
Sonoran common 
Desert , 
s treamside 
and salt- 
bush d e s e r t  

Streamside 
and Lower 
Sonoran 
Desert  

F a i r l y  
common 

S.W. 
North Moderate 
America 

S.W. 
North Moderate 
America 

S. W. 
North 
America 

Moderate 
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Habi ta t  and/or  Range i n  Region 
Seasonal S t a t u s  o r  S t a t e  

Abundance 
i n  Region 

Range P r o j e c t  
i n  U.S. Impact Species 

Loggerhead s h r i k e  
Lanius ludovicianus 

Permanent 
r e s i d e n t  

General ly  
d i s t r i b u t e d  

Common 
i n  win ter ;  
F a i r l y  
common i n  
suinner 

U.S. Moderate 

S t a r l i n g  
Sturnus v u l g a r i s  

Permanent 
r e s i d e n t  

Generally 
d i s t r i b u t e d  Abundant U.S. None 

Lucy' s warbler  
Vermivora l u c i a e  

Migrant 
r e s iden t  i n  Streamside 
summer 

Common i n  
summer 

S.W. 
North Moderate 
America 

Western 
meadowlark 

S t u r n e l l a  n e s l e c t a  

Summer 
r e s iden t ;  
w in t e r  
v i s i t  o r  

Common i n  
summer 
f a i r l y  
common i n  
win te r  

Western 
North Minimal 
America 

F i e l d s  

Abundant 
i n  win ter ;  
uncommon 
i n  summer 

Western 
North Minimal 
America 

Yellow-headed 
b lackbi rd  

Marshes, 
f i e l d s  and 
s treamsides 

Migrant 
Xanthocephalus 

xanthoceuhalus 

Urban, 
marshes, 
streams 
and f i e l d s  

Common i n  
summer; 
abundant 
i n  w in te r  

Red-winged b l ackb i rd  Summer 
r e s iden t ;  
w in t e r  
v i s i t o r  

Minimal U.S. Agelaius phoeniceus 
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Habi ta t  and/or Range i n  Pegion 
Seasonal S t a t u s  o r  S t a t e  

Abundance 
i n  Region 

Range 
i n  U.S. 

P r o j e c t  
Impact Species  

Brewer's b l ackb i rd  Farms, 
f i e l d s ,  
s treamsides,  
and urban 

Western 
and . 

Cen t ra l  
U.S. 

Euphagus 
cyanocephalus 

Migrant Abundant Minimal 

Bullock's o r i o l e  
I c t e r u s  b u l l o c k i i  

Summer 
r e s iden t ;  
win ter  
v i s i t o r  

F a i r l y  
common 

Western 
North 
America 

Moderate Streamside 

Card ina l  
Richmondena c a r d i n a l i s  

Permanent 
r e s i d e n t  

General ly  
d i s t r i b u t e d  

Eas te rn  
and 
S.W. 
U. S. 

Common Moderate 

Pyrrhuloxia  Permanent 
r e s iden t  

F a i r l y  
common 

S.W. 
North 
America 

Pyrrhuloxia  s i n u a t a  Hedgerows Moderate 

Minimal 
House f inch  Permanent 

r e s i d e n t  
Generally 
d i s t r i b u t e d  

Western 
North 
America 
and 
New York 

Carpodacus mexicanus Abundant 

Brown towhee ' 

P i p i l o  f uscus 
S.W. 
North 
America 

Permanent 
r e s i d e n t  

Upper and 
Lower 
Sonoran 
Deserts  

Common Moderate 



Species  

Black- t h roa t ed ,  
sparrow 

Amphispiza 
b i l i n e a t a  

sparrow 
Zonotr ichia  

leucophrys 

Couch's spade£ o o t  
toad 

Scaphiopus couchi 

Western spadefoot  
toad 

S caphiopus hamondi  

Great P l a i n s  toad 
Buf o connatus 

Migrant 

AMPHIBIANS AND REPTILES 

Creosote bush Dry, sandy 
scrub,  s h o r t  regions 
g ra s s ,  p l a i n s  
and mesquite 
savannah 

TABLE .11 Continued 

Habi ta t  .and/or  Range i n  Region 
Seasonal S t a t u s  o r  S t a t e  

Summer 
r e s iden t  ; 
win te r  
v i s i t o r  

Sonoran 
Zones 

General ly  
d i s t r i b u t e d  

Open lowlands Sandy, 
and f o o t h i l l s  g rave l ly  
i n  f l oodp la ins  s o i l  wi th  
and washes open 

vegetation 

Abundance 
i n  Region 

F a i r l y  
common 
i n  summer; 
otherwise 
common 

Abundant 
i n  w in te r  

Range P r o j e c t  
i n  U.S. Impact 

S.W. 
North Minimal 
America 

A l l  
North Moderate 
America 

SOW. 
Abundant U.S. 

Common 

Grasslands Near pools  F a i r l y  
and creosote  o r  slow common 
bush d e s e r t  moving 

water 

S.W. 
U.S. 

Minimal 

Minimal 

Cen t r a l  
North Moderate 
America 



TABLE 11 Continued 

Habitat  and/or Range i n  Region 
Seasonal S ta tus  o r  S t a t e  

Abundance 
i n  Region 

Range 
i n  U.S. 

Projec t  
Impact Species 

Red-spotted toad 
Bufo punctatus 

Desert Near pools 
rocklands o r  slow 
and canyons moving 

water 

s e w .  
North 
America 

Uncommon Minimal 

Leopard frog 
Rana p ip iens  

Moist a reas  
from mountains Near water 
t o  lowlands 

Moderate Common U.S. 

Desert t o r t o i s e  
Gopherus a ~ a s s i z i  

Creosote bush Throughout 
scrub unpopulated 

region 

S.W. 
U.S. Rare Moderate 

G i l a  monster 
Heloderma suspecturn 

Rocky lowlands Throughout 
semi- a r i d  region 
regions 

S.W. 
U.S. Rare Moderate 

Banded gecko 
Colconyx var iegatus  

Pinon- j uniper  Where rocks 
b e l t  and creosote a r e  present  
bush f l a t s  

sew. 
U.S. Rare Moderate 

Chuckwalla 
Sauromalus obesus 

Creosote bush 
scrub Near rocks 

Fa i r ly  
common 

S.W. 
U. S . Minimal 

Minimal 
Collard l i z a r d  
Crotaphvtus c o l l a r i s  

Semi- a r i d  
canyons, mountain Near rocks 
slopes,  and rock 
g u l l i e s  

Fa i r ly  
common 

s a w .  

U.S. 



TABLE 11 Continued 

Habi ta t  -and/or  
Seasonal S t a t u s  

Range i n  Region 
o r  S t a t e  

Abundance 
i n  Region 

Range P r o j e c t  
i n  U.S. Impact Species  

Leopard l i z a r d  A r i d  and 
semi-arid 
p l a i n s  

Where dense 
vege ta t ion  
i s  lacking  

Fairly 
common 

S.W. 
U.S. Minimal Crotaphytus 

w i s  li zeni  

Side-b lo tched  
l i z a r d  

Arid and 
semi- a r i d  
regions 

Throtighout 
region 

F a i r l y  
common 

Western 
and S.W. Minimal 
U.S. Uta s t ansbur i ana  

Tree l i z a r d  Semi-arid 
reg ions  

Throughout 
range where 
t r e e s  a r e  
found 

F a i r l y  
common 

S.W. 
U.S. Urosaurus o rna tus  Minimal 

Western w h i p t a i l  
Cnenido~horus  t i ~ r i s  

From d e s e r t s  
t o  p ine  
f o r e s t s  i n  
mountains 

Where spa r se  
vege ta t ion  
e x i s t s  

F a i r l y  
common 

s a w .  
U.S. Minimal 

Variety of 
semi- a r i d  
and a r i d  
h a b i t a t s  

Throughout 
region 

F a i r l y  
common 

S.W. 
U.S. Minimal 

Coachwhip 
Masticophis flagellum 

S.W. 
and Minimal 
Cen t r a l  
North 
America 

Gopher snake o r  
Bullsnake 

Var ie ty  of 
h a b i t a t s  

Throughout 
regf on Common 



TABLE 1 1  Continued 

Species  

Common kingsnake 
Lampropeltis 

ge tulus 

Habitat and/or Range i n  Region Abundance 
Seasonal Status or State in  Region 

Variety of 
habitats 

Throughout Fairly 
region common 

Range 
i n  U.S. 

Temperate 
and sub- 
tropical  
North 
America 

Project 
Impact 

Minimal 



Land use 

URBAN 

Residential 

With f lood control 

Without flood control 

Trailer parks - no 

impact from flood 

control 

Commercial 

With flood control 

Without flood control 

TABLE 12 

ESTIMATED LAND USE I N  FUTURE STANDARD PROJECT F'LOOD 

OVERFLOW APSAS 

Acres 

1974 1976 1986 1996 2006 20 16 2026 



TABLE 12 Continued 

Land Use 

Industrial - no impact 

from flood control 

Public, semipublic 

With f lood control 

Without flood control 

Transportation - no 

impact from flood 

control 

Parks - no impact from 

flood control 

Subtotal with f lood 

control 

Subtotal without 

flood control 

Acres 

19 74 19 76 1986 1996 2006 201 6 2026 



Land Use 

NON-URBAN 

Agriculture 

With flood control 

Without f lood control 

Open space - vacant 

With flood control 

Without flood control 

Channel - irr igat ion 

With flood control 

Without flood control 

Subtotal with 

flood control 

Subtotal without 

flood control 

TOTAL 

TABLE 12 Continued 

Acres 

1986 1996 2006 2016 2026 



TABLE 13 

INVENTORY OF LARGE RECREATIONAL FACILITIES WITHIN 50 MILES 

OF THE PHOENIX METROPOLITAN AREA 

Acres 
T o t a l  Acres P o t e n t i a l l y  
Acres Developed Developable 

Phoenix 

Phoenix Mountain Reserve 2,120.00 0.00 I 

North Mountain Park 275.00 80.00 0.00 

Papago Park 888.64 820.6 1 60.00 

South Mountain Park 14,817.00 800.00 0.00 

Squaw Peak Park 546.40 100.00 0.00 

Stony Mountain Park 161 .OO 0.00 0.00 

Cave Creek Park and 

Scenic  Drive 

Deer Valley Park 

Encanto Park 

Esteban Park 

S c o t t s d a l e  

McCormick Park 

Tempe 

Papago Park 

Wickenburg 

Unnamed open area 288.00 10.00 278.00 

Maricopa County 

Black Canyon Shooting Range 1,433.70 1,000.00 200.00 

Buckeye H i l l s  4,474.00 20.00 2,000.00 



TABLE 13 Continued 

Casey Abbott Park 

Cave Creek 

Thunderbird 

Usery Mountain 

Estre l la  Mountain 

Lake Pleasant 

McDowell Mountain 

White Tank Mountain 

Bush Highway Recreation area 

Paradise Valley Park 

Total 

Tot a1 Acres 
Acres Developed 

Acres 
Potential ly 
Developable 
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Appendix 1 

F i n d i n g  of No S i g n i f i c a n t  Impact 

and 

Supplementa l  ~ n v i r o n m e n t a l  Assessment 



R E P L Y  T O  
A T T E N T I O N  O F .  

DEPARTMENT OF THE ARMY 
LOS ANGELES DISTRICT, CORPS O F  ENGINEERS 

P.O. BOX 2711 
LOS ANGELES, CALIFORNIA 90053-2325 

FINDING OF NO SIGNIFICANT IMPACT 

Phoenix, Arizona, and Vicinity 

Arizona Canal Diversion Channel 
Haricopa County, Arizona 

I have reviewed the supplemental environmental assessment 
prepared for the purchase of additional lands for the Arizona Canal 
D i vers ion Channe 1 , Mar i copa County, Arizona (Enclosure 1 ) .  The 
significant resources potentially affected by this project 
modification include land, use and cultural resources. I have 
considered possible impacts on these significant resources as 
discussed in the supplemental environmental assessment and find that 
there are no significant impacts resulting from the purchase of 
additional lands for the project. An environmental impact statement 
need not be prepared for this project modification. 

D AT 

District Engineer 
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FINAL 
SUPPLJWWI'AL ENVIRO-AL ASSESSMENT 

ARIZQNA CANAL DIVERSION CFMWEL 

MARICOPA COUNTY, ARIZONA 

1.1 The pr*oject covered by t h e  f e a t u r e  des ign  memorandum (main r e p o r t )  
is t h e  Arizona Canal Diversion Channel - 40th S t r e e t  t o  Cactus  Road, 
i nc lud ing  Cave Creek Sediment Basin,  Cave Creek Channel, and Cudia C i ty  
Wash Sediment Basin(ACDC). These p r o j e c t  f e a t u r e s  w i l l  be loca ted  i n  
Maricopa County wi th in  t h e  town of  Pa rad i se  Val ley  and the C i ty  of  
Phoenix, Arizona. The d i v e r s i o n  channel w i l l  extend from Cudia C i ty  
Wash near  40th S t r e e t  a t  t h e  upstream end t o  j u s t  northwest  of  Cactus 
Road, a d i s t a n c e  of  about  12.5 miles ( p l a t e  1 ) .  It w i l l  be loca ted  
nea r ly  p a r a l l e l  and ad j acen t  t o  t h e  e x i s t i n g  Arizona Canal. 

2, PROJECT BACKGROUND 

2.1 The ACDC is an au tho r i zed  p r o j e c t  f e a t u r e  of t h e  Phoenix, Arizona 
and V i c i n i t y  ( Inc luding  New River )  Flood Cont ro l  P r o j e c t .  The o v e r a l l  
p r o j e c t  c o n s i s t s  of f o u r  e a r t h f i l l  f lood  c o n t r o l  dams (Dreamy Draw, Cave 
Bu t t e s ,  Adobe, and New R i v e r ) ,  t he  ACDC, Skunk Creek, and t h e  New and 
Agua F r i a  Rivers  from t h e  ACDC t o  t h e  G i l a  River.  The environmental 
impacts a s s o c i a t e d  wi th  a l l  f e a t u r e s  of t he  p r o j e c t  were presented i n  
t h e  F i n a l  Environmental Impact Statement  (FEIS),  Phoenix, Arizona and 
V i c i n i t y  ( i nc lud ing  New Rive r )  Flood Cont ro l  P r o j e c t ,  Maricopa County, 
Arizona, prepared by t h e  U. S. Army Corps o f  Engineers ,  Los Angeles 
D i s t r i c t ,  March 1976. The ACDC is s p e c i f i c a l l y  addressed i n  Sec t ion  V I  
of  t h e  FEIS. The impacts a s s o c i a t e d  wi th  changes made subsequent  t o  t h e  
FEIS were presented i n  t h e  environmental assessment (EA) and Finding o f  
No S i g n i f i c a n t  Impact (FONSI) f o r  t h e  f i n a l  Design Memorandum No. 3, 
General Design Memorandum - Phase I1 f o r  t h e  Arizona Canal Diversion 
Channel ( Inc lud ing  Cave Creek Channel and Sediment Bas ins  on Cave Creek 
and Cudia C i t y  Wash), dated March 1985 (GDM-3). The impacts  a s soc i a t ed  
wi th  t h e  d i s p o s a l  s i t e s  f o r  t h e  p r o j e c t  were presen ted  i n  t h e  EA/FONSI, 
Disposal  S i t e s ,  ACDC, dated June 1985. The impacts  a s s o c i a t e d  wi th  
mod i f i ca t i ons  t o  t h e  Skunk Creek and t h e  New and Agua F r i a  Rivers  
po r t i on  of t he  p r o j e c t  were presen ted  i n  t h e  ( d r a f t )  environmental 
assessment  and FONSI dated J u l y  1385, c u r r e n t l y  under review. The 



7.1 General.  D e t a i l s  of t h e  e x i s t i n g  environment may be found i n  t h e  
FEIS and t h e  EA/FONSI (which is  p a r t  of t h e  GDM-3). The fo l lowing  
r e sou rces  were reexamined f o r  t h i s  EA and found t o  have no s i g n i f i c a n t  
changes s i n c e  t h e  March 1985 EA/FONSI f o r  t h e  GDM-3: s o i l s ;  a i r  
q u a l i t y ;  s u r f a c e  water r e sou rces ;  ground water  resources ;  water  q u a l i t y ;  
no i se ;  e s t h e t i c s ;  t r a n s p o r t a t i o n ;  s a f e t y ;  and s o c i a l  resources .  
Vegetat ion and w i l d l i f e  r e sou rces  were examined and it was determined 
t h a t  t h e  p r o j e c t  mod i f i ca t i ons  would not  s i g n i f i c a n t l y  impact b i o t i c  
r e sou rces  of  t he  a d d i t i o n a l  l ands .  The s i g n i f i c a n t  r e sou rces  which may 
be impacted by t h e  change i n  t h e  p r o j e c t  covered by t h i s  EA were 
determined t o  be land use  and c u l t u r a l  r e sou rces ,  which a r e  covered i n  
t h e  fo l lowing  paragraphs.  

7.2 Land Use. Land use w i t h i n  t he  ACDC p r o j e c t  a r e a  is predominantly 
r e s i d e n t i a l  and commercial development, wi th  some l i g h t  commercial 
development. Land use has  n o t  changed app rec i ab ly  s i n c e  t h e  completion 
of  t h e  EA/FONSI. 

7.3 C u l t u r a l  Resources. A record  search  and a r cheo log ica l  survey of 
t h e  o r i g i n a l  ACDC alignment were performed by Arizona S t a t e  u n i v e r s i t y  
under c o n t r a c t  t o  t h e  Corps i n  1973. Subsequent changes i n  t h e  
al ignment  were surveyed by New World Research, Inc . ,  under c o n t r a c t  t o  
t h e  Corps i n  1983. A No E f f e c t  de te rmina t ion  f o r  t h a t  alignment was 
coord ina ted  with t h e  Arizona S t a t e  H i s t o r i c  P re se rva t ion  O f f i c e  (SHPO) 
i n  1984. 

The a r e a s  a f f e c t e d  by t h e  most r ecen t  changes i n  t h e  ACDC al ignment  
were surveyed by two Corps a r c h e o l o g i s t s  i n  September 1985. No c u l t u r a l  
r e sou rces  o f  any kind were found. 

8. ENVIRONMENTAL EFFECTS 

8.1 General.  A FEIS was prepared by t h e  Corps i n  March 1976 t o  add re s s  
t h e  environmental impacts a s s o c i a t e d  with c b n s t r u c t i o n  of  t h e  ACDC. I n  
a d d i t i o n ,  t h e  Corps completed an EA/FONSI a s  p a r t  of  t h e  GDM-3 i n  March 
1985 t o  address  changes made subsequent t o  completion of  t h e  FEIS. 
Addi t iona l  EAts prepared f o r  t h i s  p r o j e c t  a r e  l i s t e d  i n  S e c t i o n  2 ,  
P r o j e c t  Background. This  EA w i l l  address  on ly  those changes made 
subsequent  to t h e  EA/FONSI (Sec t ion  5) .  

8.2 Land Use. The e x i s t i n g  land use  on t h e  a r e a s  a f f e c t e d  by t h e  most 
r e c e n t  changes i n  t h e  ACDC a l ignment  would be changed from u r b a d r u d e r a l  
t o  open space ,  wi th  landscaping  being added f o r  e s t h e t i c  t rea tment .  

8.3 C u l t u r a l  Resources. The a r e a s  a f f e c t e d  by t h e  most r ecen t  changes 
i n  t h e  ACDC alignment were surveyed by two Corps a r c h e o l o g i s t s  i n  
September 1985. No c u l t u r a l  r e sou rces  of any kind were found. 
The re fo re ,  t h e  proposed real ignment  w i l l  no t  a f f e c t  any s i g n i f i c a n t  
c u l t u r a l  resources .  



j. Executive Order 11990, P r o t e c t i o n  of  Wetlands. The p r o j e c t  is 
i n  f u l l  compliance. The p r o j e c t  w i l l  not  a f f e c t  any wetlands.  

9.2 Environmental P ro t ec t i on  S t a t u t e s  and Other  Environmental 
Requirements Found t o  be Not Applicable .  The fo l lowing  Laws and 
Execut ive Orders were found t o  be not  a p p l i c a b l e  t o  t h i s  p r o j e c t :  

Coastal  Zone Management Act 
Estuary P r o t e c t i o n  Act 
Marine P r o t e c t i o n ,  Research, and Sanc tua r i e s  Act 
Rivers  and Harbors Act 
Watershed P r o t e c t i o n  and Flood Prevent ion Act 
Wild and Scenic  Rivers  Act 

10. COORDINATION 

10.1. Formal coord ina t ion  wi th  t h e  Arizona SHPO has been i n i t i a t e d  and 
a response rece ived  (Attachment 1 ) .  

10.2 Th i s  environmental assessment has been coordinated wi th  t h e  
fo l lowing  agencies  : 

Environmental P r o t e c t i o n  Agency 
U. S. F i sh  and W i l d l i f e  Se rv i ce  
S o i l  Conservation Se rv i ce  
Arizona S t a t e  H i s t o r i c  P re se rva t ion  Of f i ce  
Arizona Game and F i s h  Department 
Flood Cont ro l  D i s t r i c t  of Maricopa County 
C i ty  o f  Phoenix 
Town of  Pa rad i se  Val ley  

10.3 Responses were rece ived  from t h e  U. S. F i s h  and W i l d l i f e  Se rv i ce  
(FWS) and t h e  S o i l  Conservat ion Se rv i ce  (SCS). The FWS concurred t h a t  
t h e  changes t o  t h e  p r o j e c t  w i l l  no t  s i g n i f i c a n t l y  a f f e c t  f i s h  and 
w i l d l i f e  resources .  The SCS had no comments. 





ATTACHMENT 1 

PERTINENT CORRESPONDENCE 

Corps Let ter  t o  Arizona SHPO September 30, 1985 

Arizona SHPO Let te r  t o  Corps October 18, 1985 

Le t te r s  of Comment on the Draft SEA: 

FWS Comment Le t te r  January 13, 1986 

SCS Comment Let ter  January 13, 1986 



DEPARTMENT OF THE ARMY 
LOS ANGELES DISTRICT.  CORPS OF E N G l N L t H S  

P O  BOX 2711  

LOS ANCELES CALIFORNIA 90053.2325 

September 30 ,  1985 
HLP," 1 0  

A 1  I L N l I C ) N ( l f  

O f f i c e  of t h e  Chief 
Env i rcnnen ta l  Resources Branch 

Ms. Donna Schober 
Arizona S t a t e  H i s t o r i c  P r e s e r v a t i o n  O f f i c e r  
Arizona S t a t e  Pa rks  Board 
1688 West Adans S t r e e t  
Phoenix,  Arizona 85007 

Dear M s .  Schober : 

The Los Angeles D i s t r i c t  Corps of Eng ineers  h a s  r e a l i g n e d  p o r t i o n s  of t h e  
Arizona Canal D i v e r s i o n  Channel ( A C D C ) .  The purpose  of t h i s  l e t t e r  i s  t o  
r e q u e s t  your concurrence  w i t h  t h e  d e t e r m i n a t i o n  t h a t  t h i s  r ea l ignment  w i l l  no t  
a f f e c t  s i g n i f i c a n t  c u l t u r a l  r e s o u r c e s .  

A r e c o r d  s e a r c h  and c u l t u r a l  r e s o u r c e s  s u r v e y  of t h e  o r i g i n a l  a l ignment  
were performed by Arizona S t a t e  U n i v e r s i t y  i n  1973.  Subsequent changes i n  t h e  
a l ignment  were surveyed by New World Research i n  1983.  A No E f f e c t  
d e t e r m i n a t i o n  f o r  t h a t  a l ignment  was c o o r d i n a t e d  w i t h  your  o f f i c e  i n  1984. 

The r e c e n t  changes i n  t h e  a l ignment  a r e  shown on t h e  e n c l o s e d  map 
( e n c l  1 ) .  These changes i n v o l v e  40 s e p a r a t e  l o c a t i o n s  throughout  t h e  l e n g t h  
of t h e  Arizona Canal .  ttinor r ea l ignments  occur  between t h e s e  f o r t y  l o c a t i o n s ,  
b u t  t h e s e  a v e r a g e  10-20 f e e t  i n  wid th  and cannot  be shown on a map of t h i s .  
s c a l e .  

The f o r t y  l o c a t i o n s  were surveyed f o r  c u l t u r a l  r e s o u r c e s  by two Corps 
a r c h e o l o g i s t s ,  D r .  Helen Wells and D r .  Nedenia Kennedy, on September 18 ,  1 9 ,  
and 20,  1985. It was assumed t h a t  any s i g n i f i c a n t  c u l t u r a l  r e s o u r c e s  w i t h i n  
t h e  a r e a  of t h e  minor r e a l i g n m e n t s  should  have been observed d u r i n g  t h e  
e a r l i e r  s u r v e y s .  However, nany of t h e s e  a r e a s  were reexamined e i t h e r  on f o o t  
or from a n  automobi le  whi le  t r a v e l i n g  between t h e  40 l o c a t i o n s .  PIany of t h e  
rea l ignment  l o c a t i o n s  have a l r e a d y  been s e v e r e l y  d i s t u r b e d  by p r e v i o u s  
c o n s t r u c t i o n .  No c u l t u r a l  r e s o u r c e s  were encoun te red .  

Attachment 1 t o  Appendix 1 

Based on t h e  r e s u l t s  of t h e  i n v e s t i g a t i o z  d e s c r i b e d  above,  t h e  1.0s 
Angeles D i s t r i c t  Corps of Eng ineers  has determined t h a t  t h e  proposed 
rea l ignment  w i l l  not  a f f e c t  s i g n i f i c a n t  c u l t u r a l  r e s o u r c e s .  Your concur rence  
w i t h  t h i s  d e t e r m i n a t i o n  i s  r e q u e s t e d .  
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October 18, 1385 

Mr. Norman Arno, Chief 
Engineering Division 
Department of the Army 
Los Angeles Dis t r ic t  
Corps of Engineers 
P . O .  Box 2711 
Los Angeles, CA 90053-2325 

Re: .Arizona Cana 1 Diversion Channel 
- Real i gnriients 

DOD-COXPS 
Dear Mr. %no: - 

I have reviewed the project information submitted f o r  t h i s  pro- 
posed undertaking and have the fol lowing comments: 

1. Based on the negative resul ts  of the archaeological survey 
done by Dr. Helen Wells and Dr. Nedenia Kennedy, CORPS 
a rch~eo log i s t s ,  i t  appears t h a t  there i s  l i t t l e  likelihood 
that s i  gnif icant  archaeological resources are located in 
the real i gnment areas. 

2 .  Therefore, pursuant to 3 6  CFR 800.4 of the ~ d v i s o r ~  Coun- 
c i l  ' s regulations ( "Protection of Historic and Cultural 
Properties"),  in my opinion t h i s  project should have no 
e f fec t  on any National Register or e l i g i b l e  properties. 

3. One condi tional comment, however, i s tha t  should subsurface 
archaeological remains be encountered during project con- 
s t ruct ion,  work should cease in the area of the discovzry 
and th i s  o f f i ce  be not i f ied irnmdiately. 

Your continued cooperation with t h i s  off ice in consul t ing  re- 
garding the hiskoric preservation requirements for federal % 

undertakings is '  appreciated. I f  you have any questions about 
any of t h i s ,  please contact me. 

Shereen Lerner, Ph.D. 
Deputy SIIPO, Archaeology and Compl i ance 

fo r  Donna J .  Schober 
State Historic Preservation Officer  

At tachment  1 t o  Appendix 1 



United States 
Department of 
Agriculture 

Soil 
Conservation 
Service 

Suite 200, 201 East Indianola 
Phoenix, Arizona 85012 

January 13, 1986 

District Engineer 
U.S. Army Corps of Engineers, 
Los Angeles District 
P.O. Box 2711 
Los Angeles, California 9.0053-2325 

Attention: Mr. Ronald MacDonald 

Dear Mr. MacDonald: 

Thank you for the opportunity to review the draft supplemental environmental 
assessment for the Arizona Canal Diversion Channel. We have no comments that 
we feel would improve the document.' 

Verne M. Bathurst 
State Conservationist 

The Soll Conwrvatlon SBWICB 
Is an agency of the 
Unlted States Department of Agriculture CUJ. &.rnrnont wlntbw offw (#a W Z O - S J Y ~  I78 
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ARIZONA 
STATE 
PARKS 

July 12, 1989 

Bruce D. Ellis 
Chief, Environmental Division 
DO1 Bureau of Reclamation 
Arizona Projects Office 
P.O. Box 9980 
Phoenix, AZ 85068 

RE: Phoenix, Arizona Canal Diversion Channel, SRP, DOD-Corps 

Dear Mr. Ellis: 

I am responding to your letter requesting our opinion about the eligi 
the Arizona Canal. I have discussed this matter with Roger Brevoort, an 
architectural historian in our office, and have the following comments ----s-- 

pursuant to 36 CFR Part 800: 

860 W. WASHINGTON 1. It is cgr opinion tha! !he Arizona Canal may be eligible for listing on the 
SUITE 415 National Reaister of Historic Places because of its role in the development of 

w 

PHOENIX, ARIZONA 85007 
TELEPHONE 602-542-4174 

Phoenix and its later association with other historic elements of the entire Salt 
River Project (SRP) canal system. 
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SEDONA 

M. JEAN HASSELL 
STATE LAND COMMISSIONER 

KENNETH E. TRAVOUS 
EXECUTIVE OIRECTOR 

COURTLAND NELSON 
DEPUTY DIRECTOR 

2. Since the Arizona Canal Diversion Channel (ACDC) project, which is a Corps 
of Engineers project (DOD-Corps), will involve sections of the Arizona 
Biltmore property, it is also important to consider that this office views the 
Arizona Biltmore and two bridges attributed to Frank Lloyd Wright that cross 
the Arizona Canal on the Biltmore property, as properties that are eligible for 
listing on the National Register. The involved agencies should also consider that 
any impacts to the Arizona Canal on the Biltmore property should address the 
potential for adverse impacts to the setting of this National Register-eligible 
property. 

3. We agree with your recommendation that it would be appropriate to enter 
into a Memorandum of Agreement (MOA) with the Corps of Engineers, the 
Bureau of Reclamation and the Advisory Council on Historic Preservation for 
the appropriate treatment of the Arizona Canal and other register-eligible 
properties. The Corps of Engineers should be the lead federal agency. It is our 
opinion that SRP should probably be a signator to this proposed Agreement as 
well. 

I apologize for the delay in responding to your letter but hope that the above 
comments will be helpful. If you have any questions, please do not hesitate to 
contact me. 

/ 

Robert E. Gasser 
Archaeologist & Compliance Coordinator 

I 

I for Shereen Lerner, Ph.D. 
I State Historic Preservation Officer 

cc: Colonel Tadahiko Ono, DOD-Corps 
.Judy Brunson, SRP 

I CONSERVING AND MANAGING ARIZONA'S HISTORIC PLACES. HISTORIC SITES. AND RECREATIONAL. SCENIC AND NATURAL AREAS 



United States Department of the Interior 

BUREAU OF RECLAMATION 
ARIZONA PROJECTS OFFlCE 

23636 N. 7TH STREET 

I N R E P L Y  
KEFEK TO 

P.O. BOX 9980 
PHOENIX. ARIZONA 85068 

JUN. 0 9 18ae 

D r .  Shereen Lerner 
S t a t e  H i s t o r i c  P re se rva t ion  Of f i ce  
Arizona S t a t e  Parks 
800 West Washington, S u i t e  415 
Phoenix AZ 85007 

Subjec t :  Sec t ion  106 Consul ta t ion  - Arizona Canal ( C u l t u r a l  Resources) 

Dear D r .  Lerner:  

It has r e c e n t l y  come t o  our  a t t e n t i o n  t h a t  t h e  U.S. Army Corps of Engineer 's  
(COE) ,  Arizona Canal Diversion Channel (ACDC) w i l l  have an impact upon t h e  
h i s t o r i c  Arizona Canal. We a r e  aware t h a t  t h e  ACDC p r o j e c t  has been desc r ibed  
i n  d e t a i l  through t h e  normal environmental process ;  however, we a r e  no t  s u r e  
t h a t  adequate  cons idera t ion  was given t o  t h e  Arizona Canal a s  p re sc r ibed  by 
t h e  Nat iona l  H i s t o r i c  P re se rva t ion  Act, Sec t ion  106 process .  

The Arizona Canal i s  owned by t h e  Bureau of Reclamation (Reclamation) i n  
pub l i c  t r u s t  and i s  opera ted  by t h e  S a l t  River P r o j e c t  under terms of 
agreements it has with Reclamation. We be l i eve  t h e  Arizona Canal i s  
s i g n i f i c a n t  t o  t h e  h i s t o r i c a l  development of C e n t r a l  Arizona, and t h e r e f o r e ,  
i s  e l i g i b l e  f o r  l i s t i n g  on t h e  National  Regis te r  of H i s t o r i c  P laces .  We a r e  
seeking your concurrence f o r  a  determinat ion of e l i g i b i l i t y .  

If you concur,  our  recommendation w i l l  be t h a t  your o f f i c e ,  COE, and 
Reclamation e n t e r  i n t o  a  Memorandum of Agreement (MOA) with t h e  Advisory 
Council on H i s t o r i c  P re se rva t ion  f o r  t h e  app ropr i a t e  t rea tment  of t h e  Arizona 
Canal. This  would l i k e l y  c o n s i s t  of a  H i s t o r i c  American Engineering Record of 
t h e  cana l .  

The COE i s  sending us copies  of environmental documents d e t a i l i n g  t h e i r  
c u l t u r a l  resource  a c t i v i t i e s  with regard t o . t h e  Arizona Canal. They a r e  a l s o  
sending cop ie s  of correspondence they  have had wi th  your o f f i c e  r ega rd ing  t h e  
ACDC. Once we have had t h e  oppor tuni ty  t o  review t h e s e  documents, we w i l l  
contac t  t h e  va r ious  p a r t i e s  t o  secure  an agreement and t h e n  process  t h e  MOA 
fo r  s i g n a t u r e s .  



I f  you have any q u e s t i o n s  o r  comments, p l e a s e  r e f e r  them t o  M r .  Thomas L inco ln  

at  (602) 870-6761. 

S i n c e r e l y ,  

Bruce D .  E l l i s  

B C T I N @ i e f ,  ' Environmental  D i v i s i o n  

cc :  Colonel  Tadahiko Ono 
D i s t r i c t  Engineer 
U.S. Army Corps o f  Engineers  
Los Angeles D i s t r i c t  O f f i c e  
A t t e n t i o n :  M r .  Edward Andrews 
P.O. Box 2711 
Los Angeles CA 90053 

,_I. ,' 
!.Ms. d J u d i t h  Brunson 

Environmental  Management S e r v i c e s  

S a l t  R iver  P r o j e c t  
P . O .  Box 52025 
Phoenix AZ 85072-2025 



United States Department of the Interior 
BUREAU O F  RECLAMATION 
ARIZONA PROJECTS OFFICE 

23636 h'. 7TH STREET 

I N  REPLY 
P.O. BOX 9980 

REFER TO. P H O E N U ,  ARIZONA 85068 

Colonel Tadahiko Ono 
District Engineer 
U.S. Army Corps of Engineers 
Los Angeles District Office . 

Attention: Mr. Edward Andrews 
P.O. Box 2711 
Los Angeles CA 90053 

Subject: National Historic Preservation Act Consultation on the Impacts of 
the Arizona Canal Division Channel (ACDC) (Cultural Resource) 

Dear Colonel Ono: 

It has recently come to our attention that the ACDC will have an effect on the 
historic Arizona Canal. While this impact was identified in the environmental 
process, we are uncertain about the consideration given to the Arizona Canal 
during the consultation process outlined by Section 106 of the National 
Historic Preservation Act. The Arizona Canal is owned by the Bureau of 
Reclamation (Reclamation) in public trust and is operated by the Salt River 
Project (SRP) under terms of agreements it has with Reciamation. Reclamation 
has determined the Arizona Canal to be a property significant to the 
historical development of central Arizona; therefore, it is eligible for 
listing on the National Register of Historic Places. We cannot find a review 
record in our files of the environmental assessment for the ACDC, nor can we 
establish the level of documentation and significance evaluation of the 
Arizona Canal. It appears that there may have been an oversight in notifying 
Reclamation of the impacts to the Arizona Canal and in considering its 
historical significance. 

We request that you provide copies of the environmental documentation for the 
ACDC, and any correspondence you have nad'with the Arizona State Historic 
Preservation Officer (SHPO) and SRP regarding Section 106 consultation for the 
Arizona Canal. It is our intention to enter into a Memorandum of Agreement 
with the Advisory Council on Historic Preservation, the SHPO, and the Corps of 
Engineers to ensure that the Arizona Canal is properly considered and 
mitigated if ACDC impacts are determined to have an effect on the property. 
We anticipate that completion of a Historic American Engineering Record for 
the Arizona Canal would be sufficient mitigation. 



Let me assure you that we will do everything possible to keep the ACDC project 
moving forward. However, we do feel it necessary to complete our legal 
mandates before impacts can occur to the Arizona Canal. SRP is planning some 
construction activities in support of the ACDC for September of 1989. As you 
can see, it is imperative that we resolve the Section 106 consultation as 
quickly as possible. Please send your response to Mr. Thomas Lincoln, 
Chief, Cultural Resource Branch, or call him at (602) 870-6761, if you have 
any questions. 

Sincerely, 

John D. Newman 
Operations Manager 

/ 
/ 

cc : PMs. Judith Brunson ( 6 0 2 )  236-2618 
Environmental Management Services 
Salt River Project 
P.O. Box 52025 
Phoenix AZ 85072-2025 

Mr. Timothy Phillips 
Water Construction and Maintenance 
Salt River Project 
P.O. Box 52025 
Phoenix AZ 85072-2025 

Dr. Shereen Lerner 
State Historic Preservation Officer 
Arizona State Parks 
800 West Washington, Suite 415 
Phoenix AZ 85007 




