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FINAL
ENVIRONMENTAL IMPACT STATEMENT
FOR
THE MX BURIED TRENCH CONSTRUCTION AND TEST PROJECT
(ADMINISTRATIVE ACTION)

SUMMARY

CONTACT FOR INQUIRIES

This statement was prepared by the United States Air Force. Any inquiries
concerning this proposed action should be addressed to the Deputy

for Environment and Safety, Office of the Secretary of the Air Force
(SAF,’M1Q), Washington, D.C., 20330.

SUMMARY QF PRQPQSED ACTION

The United States Alr Force proposes to construct two sections of under-
ground tunnel in the San Cristobal Valley on the Luke Air Force Range
in Yuma County, Arizona. The proposed construction project will provide
aessential cost and constructicn data to analyze conceptual protective
structures for the mobile, land-based Intercontinental Ballistic Missile
(ICBM) System known as MX. The trench will also serve as a test bed for

mechanisms designed to punch through the tunnel roof and erect a dummy
missile to simulate launch position.

3oth tunnels will involve trench excavations approximately 22 ft (6.7 m)
deep by 17 ft (5.2 m) wide to allow continuous slip-form placement of
two concrete tunnels with dimensions of 13 £t (4 m) and 16.5 ft (5 m)
inside and outside diameter, respectively. The two tunnels would total
approximately 21,500 ft (6,553 m): a 1,500 ft (457 m) section providinq
procedure and equipment shakedown and the breakout test bed; and a
20,000 ft (6,096 m) section providing cost and construction data.4 The
construction project, known as MX: Buried Trench Construction and Test
Project, would span eight months from February through September 1978.

The MX program was established in 1973 and is an ICBM technology program.
The FY78 budget request is for $134.4 million. The results of the MX:
Buried Trench Construction Test Project will provide baseline data for
future decisions regarding the MX system. Deployment of a force of MX
missiles will not be determir~d until aprroved by the U.S. Congress.
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The major environmental impact of the proposed action will be long-term
aesthetic degradation caused by remopval of vegetation and disruption of
varnished desert pavement for tunnel construction. This impact will
occur within the 200 acre test site, less than 0.. percent of the bajada's
total land area. Other temporary impacts during the term of the project
could include intermittent disturbance to desert bighorn sheep in the
Mohawk Mountains, the loss of some reptiles and burrowing rodents along
the trench alignments, and increased wind and water erosion of disturbed
soils within the project area. These temporary impacts are, however, not
expected to be significant due to scheduling of project events, fugitive
dust control measures, and final grading procedures.

Total cost of the construction project is estimated to be $20 million.
Most of the construction work force i1s expected to zome from Yuma and
Maricopa counties in Arizona. The labor force will peak in April 1978
with approximately 238 employees.

The MX program is being managed by the ICBM System Program Office, Space
and Missile Systems Organization (SAMSQO), located at Norton Air Force
Base, California.

Alternatives to the proposed action are:

e No Action

e Project Postponement

e Construction of the Project at a Different Scale
e Alternative Siting

® Alternative Construction Methods

The Final Environmental Impact Statement was made available to the
Zouncll on Iavironmental Quiality and the public in November 1377.

COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT

Written Zomments were received from the following sources. All written
comments are raproduced Ln the appendices.

TEDERAL AGENCIES
United 5States Department of Agriculture
301l Conservation Service
3003 Federal Building
Phoenix, Arizona, 37025
United 3tates Department of Defense

Defense Nuclear Agency
Washington, D.C. 23305
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United States Department of the Interior
Office of the Secretary
Washington, D.C. 20240

United States Department Oof the Interior
Fish and Wildlife Service

P.O. Box 1306

Albuguerque, New Mexico 37103

United States Department of Transportation
Federal Aviation Administration

Western Region

P.0. Box 92007, Worldway Postal Center

Los Angeles, California 230009

United States Department of Transportation
Federal Highway Administration

Region Nine

Two Embarcadero Center, Suite 530

Saa Francisco, California 24111

United States Environmental Protection Agency
Region IX

100 California Street

San francisco, California 94111

STATE AND LOCAL AGENCIES

Arizona Atomic Energy Commission

Donald C. Gilbert, Exc-utive Director

2929 West Indian 3cnoo’ Road B
Phoenix, Arizona 35017 N

Arizona Bureau of Geclogy and Mineral Technology
Jr. Rlchard T. Moore

“niversity 2% Arizona

Tuzson, Arizona 25721

Arizona Zommissicn of Agriculture and Horticulture ‘
Mr. James R. Carter, Diractor g
1638 West Adams

Phoenix, Arizona 35007 g
Arizona Department of Transportation '5
Highways Division i
206 3outn Seventeenth Avenue 2
Phoenix, Arizona 35007 “
K
N
*
»
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Arizona Game and Fish Department
2222 West Greenway Road
Phoenix, Arizona 35023

Arizona State Clearinghouse
1700 West Washington Street Room 505
Phoenix, Arizona 85007

Arizona State Land Department
1624 West Adams
Phoenix, Arizona 85007

Arizona State Museum

Dr. R. Gwinn Vivian
Arizona State Archaeologist
Tucson, Arizona 85721

Arizona State Park's Board
Michael A. Ramnes, Director
1688 W. Adams, Room 109
Phoenix, Arizona 85007

Arizona State University
Dr. James Becker

Center for Public Affairs
Tempe, Arizona 85281

Arizona State University
Bert M. Fireman, Curator
University Library
Tempe, Arizona 85281

Department of Health Services
JOr. Suzanne Dandoy, Director
1743 West Adams Street
Phoenix, Arizona 35007
Department of Library Archives
Marguerite B. Cooley, Director
Zapitol Building, Third Floor
Phaenix, Arizona 35007

District IV Council of Governments
Mr. Frank 3ervin, Executlive Director
377 South Main St., Room 202

{uma, Arizona 95364

Division of EZmergency Services
Col. 35eocrge B. Jordan, Director
5636 East McDowell Road
Phoenix, Arizona 85008
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Game and Fish Department

Mr. Robert Jantzen, Director
2222 W. Greenway

Phoenix, Arizona 85023

Maricopa County Planning Department
300 County Administration Bldg.

111 5. 3rd Avenue

Phoenix, Arizona 35003

Office of Planning

Mr. Roger Root, Acting Chief
Department of Economic Security
1717 W. Jefferson 3t.

Phoenix, Arizona 35007

Mr. Roland H. Sharer

State Liaison Officer, AORCC
4433 N. 19th Ave., Suite 203
Phoenix, Arizona 35015

State Water Commission
Mr. Wesley E. Steiner
222 N. Central Ave., Suite 300
Phoenix, Arizona 35004

OTHER SOURCES

Allen W. Hatheway
One Tvler Road
8elmont, Massachusetts 02178

The Ralph M. Parsons Company

Engineers—Constructors
Pasadena, California 91124

PUBLIC HEARING

-

Col. aAllan C. 3mith, Fifth Judiciary Circuit,
(Zomplete *-“ranscript ln Appendix 3).

-ix-

A Public Hearing was held at Wellton, Arizona on 19 September 1977,

Aith

Travis AFB, CA, presiding
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LOCATION OF REFERENCE COPIES

Copies of the Final Environmental Impact Statement have been sent to the
following libraries for the convenience of the citizens in the local
communities who wish to review the document.

Arizona Collection
University Library
Arizona State University
Tempe, Arizona 35281

University Library
Documents Section
University of Arizona
Tucson, Arizona 85721

Arizona Department of Library and Archives
3rd Floor, State Capitol
Phoenix, Arizona 85007

Library
Arizona Western College
Yuma, Arizona 85364

Library

Maricopa County

Community College District
P.0O. Box 13349

Phoenix, Arizona

Library

Pima College

2202 West Anklam Road
Tucson, Arizona 85709

Miss Gertrude Thayer, Librarian
Maricopa County Free Library
Regional Headquarters

125 West Washington

Phoenix, Arizona 85003

Mr. Clarence M. Dial, Librarian
Mesa Public Library

Maricopa County System

59 East First Street

Mesa, Arizona 85203

Phoenix Public Library
12 East McDowell
Phoenix, Arizona 85004




Mrs. Frances E. Thomas, Librarian
Yuma City County Library

Regional Headquarters

350 South 3rd Street

Yuma, Arizona 85364

Tempe Public Library
Maricopa County System
3300 South Mill Avenue
Tempe, Arizona 85281

Tucson Public Library
Regional Headquarters
200 South 6th Avenue
Tucson, Arizona 85701

REQUEST FOR COPIES

Persons or organizations who wish to obtain copies of the Final Environ-
mental Impact Statement may do so by writing to the following:

Civil Engineering Division
SAMSO/MNND
Norton AFB, California 92409
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STANDARD AIR FORCE ENVIRONMENTAL REFERENCE NUMBER (AFERN) 3YSTEM

This "index" is the standard anvironmental attribute identification
system used by the Alr Force and adapted for =2ase 1n Zinding informa-
tlon within this test.
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NATURAL ENVIRONMENT
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WATER
AIR
METEOROLOGY
.2 AIR QUALITY
BIOTIC ENVIRONMENT
HUMAN ENVIRONMENT
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BASE PROCUREMENT
HOUSING
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to the left of the left center of the figure.
The northeast-southwest runway of Stoval Airfield
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Drainage channel map of proposed project site.

Smooth, barren desert pavement between washes
on the upper bajada near the long trench align-
ment. No perennial vegetation occurs in these
areas.

Measured channel cross sections 1 through 6,

San Cristobal Valley, Arizona. The locations

of these sections are shown on Figure 15. They
demonstrate the size reduction in an arroyo from
the mountains (Section 1) to the lower bajada
(Section 6).

»atercourse crossings and physical/biological
character of the project alignments.

Hourly average net transport winds for specified

nours at <hr=2e locations on the project site on

3 and % April 1377. The lengths of the arrows are
to 3

drawn cale 1n milss and represent miles per
hour. The 3Jotted outline 15 the part of the area
mapp-:d jeologically (see Figure 13) from which the

sol1l types ar2 used in Talculation of 1mpacts to
1r guali«y.

Locations of Arizona Particulates Monitoring
Network Stations; and the percentage frequency
(based on hourly observations from military
stations not shown on this map) when prevailing
visibility was less than 7 mi (11.3 km). Period
of record 1940 to 1970.

‘U
1

rcent vsegetation coverage on Lnterwash transaects
(s0l1d lines; bare ground had a value of greater
than 3C percent and 1s not included), or the number
of nlants per 13 m length of small wash (dotted
lines) on an altitudinal gradient from 3an Cristobal
Wash {Area A) to rhe base of the Mohawk Mountains
(Area 3) parallel to the proposed trench alignment.
There is a clear altitudinal zonation of species
composition but creosote bush (Larrea divaricata),
white bur sage (Ambrosia dumosa), and ironwood
(Olneua tesota) are present at all elevations.

A Sahuaro Cactus and Palcverde Tree in minor water-
courses on the Upper Bajada near the longer trench
alignment.

The sparse Creosote Bush community of the Lower
Bajada.
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23.

24.

25.
26.

29.

Sonoran pronghorn proposed critical habitat
area and recorded sitings.

Approximate areas in which detailed archaeological
field surveys were made in October, 1976 and
April 13977.

Land ownership in the project area.

Example of a non-graded road over desert pave-
ment. 3Surface disruption and Adust have resulted
from active rubber-tired wvehicle traffic. The

same road, partiallyv recovered after several years
without trzaffic is shown in Figure 27. Photo taken
near Vidal, California in an area with desert
pavement similar to that at the project site.

A portion of the ungraded road over desert ravement
shown 1in Figure 26 after several years without
traffic and with normal wind and water erosion.

Graded road over varnished desert pavement.
Photograph taken near Vidal, California.

An ekxample of soil stabilization and revegetation

in tire ruts (left center foreground) on the project

site following a single winter season. The ruts
may remain indefinitely. Active tracks are chown
on the right. Photc taken April 1977.
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SECTION 1
THE PROJECT AND THE EXISTING ENVIRONMENT '

1.1 THE PROJECT

1.1.1 Background

In 1273, the Ailr Force established the Missile X or MX Advanced Develop-
ment program within =ne broad framework of the continuing Advanced Inter-
continental Ballistic Missile (ICBM) technology program. The MX program

nad two specific obijectives:

~he first objective

for an advanced missile;

the second objective was

continued survivability of the land based missile
were established o respond to the Soviet Union's

was to develop technology
o study ways ko assure
force. These obiectives
large-scale ICBM

modernization program which includes the current deployment
ICBMs. Forecast lncreases in the number of Soviet weapons,
improved targeting accuracy, <ould make the T.S. silo based

of four new
combined with
missile force

ulneracle

to a Soviet first-strike attack which would decrease the credi-

bility of our strategic deterrent forces.

The MX program has concentrated on technology aimed at developi;q

a new missile with increased throw weight and improved accuracy.

Various mobile basing -oncepts were studied as follow-on alternatives to
deployment in existing Minuteman silos. In 1976, two mobile basing
concepts were selected for further study: the shelter and the buried
trench. In-depth studies of these concepts, including results from this
project, will be used to validate their technical feasibility and cost.
uture decisions regarding the MX system will be affected by these and
other xev technology gjuestions.

1)

Both trench and shelter concepts are Multiple Aim Point (MAP) configura-
tions. That 13, in each concept a missile moves randomly among a number
2f locations so that the missile's exact position is unknown to an
attacker. This makes it necessary for an enemy to attack all possible
lecazions to ansure destruction of any one missile. If many potentiai !
missile locations can be constructed relatively inexpensively, then it is :
cossilble to present an enemy with more target area than his weapons can
cover, making i+ impossible to destroy the United States ICBM force,
witn =he projected 3oviet weapon systems. This will assure force
survivability allowing us an ICBM €orce for retaliation which in turn
2nhances the credibility cf our strategic deterrent.
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On a first-cost basis, both the trench and shelter zoncepts are rougnlv
equal, but the buried trench concept nas promise of lower manpower regulre-
ments for operation and greater survivability from a wvariety of possible
attack options. A Multipls Aim Point Validation (MAV) program nas been
tnitiated to resolve key technical and cost issues related to these “wo
moblle basing concepts.

The MX Buried Trench Construction and Test Project, as a major par% of the
MAV program, seeks to validate the estimates for cost and construction
rate and to prove the basic technical feasibility of large-scale construc-
tion of buried trenches. Construction proposed under this project is
being preceded by a year of planning and development of special con-
struction ejuipment. Cost and production estimates would then be veri-
fied by construction of the proposed structures. A section of the buried
trench 1s planned for demonstration of prototype breakout and erection
nardware developed under another contract. The breakout and erection
device is the subsystem contained on the missile transporter-launcher
which pnysically erects the canistered MX missile through the trench head-
works and overburden to achieve a launch-ready position. For the test,
~he device will be fitted with a dummy load to simulate the missile and
canister. No actual launch will occur. Breakout and erection tests will
be conducted to validate the design of the breakout and erection sub-
system.

A second gpart of the MAV effort is the HAVE HOST test program conducted bv
the Alr Force Weapons Laboratory (AFWL) on a site near the proposed trench
construction location (Figure 2). The HAVE HOST test program consists

of a series of high explosive tests to evaluate the vulnerability of sub-~
scale trench and shelter facilities to induced air blast and ground shock.
These tests will provide data for trench and shelter designs and will
assist in resolving key technical and cost issues. These tests will be
conducted over approximately a two-year period beginning in April 1977.

A separate Environmental Assessment on the HAVE HOST test program has been

.
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or%, to be conducted by <the
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Future environmental analyses will be prepared %o analyze major MX program
milestones (e.g., Basing Mode Selection; Full-Scale MX 3ystem Develogment;
Deployment Site Selection; and Full-3cale Production and Deployment) after
the key technology goals are met and the system can be more clearly defined.

1.1.2 MX Buried Trench Concept

Under the Buried Trench Concept, MX missiles would be installed in buried
cylindrical re=inforced concrete tunnels termed protective structures
(PSs). These structures would typically be 13 miles (21 km) long, 13 £t
(3.0 m) in inside diameter, and have flat floors. The inside widths
of the floors and diameters of the tunnels would be suitable to permit
MX missiles, installed in wheeled transporter/launchers (TLs), to move
hetween selected launch points in the PS, so that their exact location

£ any given time would be denied to a potential aggressor.

Accompanying each missile transporter/launcher would be a pair of blast
plugs at either end of the missile train. Within each buried trench,

an unmanned train consisting of a transporter/launcher and a pair of

blast plugs could be moved from point to point on command. The depth

of burial of the tunnel and strength of the protective structure would
provide a selected level of protection from nuclear blast overpressures

at the surface. The blast plugs would similarly provide protection from
shock waves produced within the protective structure should it be breached
during an attack.

In some buried trenches, a manned mobile launch control center (MLCC),
capable of controlling the launch of several missiles, would also be
present between the missile and a blast plug. This configuration is
shown in Figure 1. The MLCCs would be moved deceptively among avail-
able tunnels in a launch complex, so that the locations of the specific
tunnels containing an MLCC (a preferred target) would also be unknown.

Launch from the buried trench would require erection of the missile (pro-

tected by a suitable enclosing structure) through the top of the protec-
tive structure and its earth cover.

As noted previously, the buried trench concept has promise of several
potential advantages; however, it is necessary to resolve specific tech-
nical uncertainties before it can be established that the concept is
technically feasible and will thus permit these advantages to be
achieved in practice.

1.1.3 The Proposed Action in Brief ;

The proposed action will involve construction of two sections of the
ouried trench PS at a site on Luke Air Force Range in southwestern
Arizona. A short [(1,500 ft) (457 m)] straight section of buried trencnh,
complete with entrance and exit structures, will be constructed first.
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figure 1. Buried trench concept.

This effort will orovide initial validation of construction technigues
and experience in construction gractices. The resulting buried trench
section will provide 3 suiltable test bed for subsequent tests of missile
oreakout capabilitv 30 that the tests can proceed without interference
with continued validation construction.

Tollowing completion of the short section of buried trench, the construc-
~ion equipment will be moved to the initial point of the long section
[(Z0,000 £2) (5.1 km)]. This operation will establish the probable rates
at which the eguipment =<an be moved between sites, and any potential
problems i1nvolved.

At =he final zonstructicon stage, the long section of buried trench will
se cons=zructaed. This sectisn will traverse areas of wvarying solil con-
ditions and differing sloves, crossing one major and approximately

~went minor ephemeral str2ams, and will have straight sections and hori-
zontal and vertical curves. ZEZntrance and exit structures will also ce
installed at =ach end of =he long buried trench. Construction cf this
section is to provide data on the achievable construction rate, on the
oroblems encountered in traversing a suitable range of soil and topo-
qraphiz conditions, and in maintaining the desired accuracy of alignment.

Breakout *“ests will be conducted in the short section of trench, using
orototype configurations of the transporter/launcher as described in
3ection 1.1.19. Yo missile will be launched from the site.

In addition to engineering, cost, and productivity Zata, confirmatorv

information will also be developed on the probable environmental impacts
and the efficacy of mitigative measures.




Upon completion of +the trench construction and breakcut tests, 1t i3
planned to seal the trenches and abandon them. Access to roads <on-
structed for the project will be eliminated.

1.1.4 Site Location and General Features

The proposed project site is in southwestern Arizona, in the San Cristobal
Valley adjacent to and east of the Mohawk Mountains and south of the right-
of-way of the Southern Pacific Railroad and Interstate Highway 3/U.S. High-
wav 30. Figure 2 shows the general location of the site, and the approx-
imate locations of the two buried trench sections.

The site 15 approximately =2qguidistant between Yuma, Arizona (1975 popu-
lation 22,000) to the west, and Gila 3end, Arizona (1975 population 2,120)
O the =2ast. Both are a2pproximately 50 miles (111 km) away Zrom the size
along Intarstate Highway 3. The nearest communities are Dateland, Arizona
.2stimatad population less than 100) and Tacra, Arizona (estimated Popu-
lation 210). Dateland is approximately 7 miles (13 km) =asterly along U.3.

Hdignway 30 from the intersection of San Cristobal Wash and the nhighway,

and lies in the San Cristobal 7Vallev. Tacna is aporoximately 19 miles
(30 xm) westerly of this intersection, acrecss che Mohawk Mountains in the
Mohawk 7alley. The town site known as Monawk, zhown on some hignway maps

as relatively close %0 the site to the west along Interstate Highway 3/
~.53. Highway 30, is unpopulated.

urrent cess to the site from improved roads is by jeep trails, with

ar-wnee drlve venicles generally reguired.

igure 3 is an aerial view of the project area indicating the positions
t tr

ne ench alignments and the fields of view of Figures 4 through 7,
wWwnich are obligue aerial photographs of selected areas of the site.

)]

Pigure 4 1s a view from the east showing the Mohawk Mountains and their
accompanying alluvial fan (bajada). The upper =nd of the alignment of the
Long trench is superimposed on the photo. In this region the alluvial fan
covered with well wvarnished desert pavement dissectad by watercourses

is
which contain water only after rains. The watercourses range in Jdepth Ifrom

3 few inches to as much as 16 £t (53 m). Throughout this Environmental
Statement %he larger of these are referred to as arrovos, the smaller
ones as washes. Those referred to as arroyos have 2 depth of at le2ast

7 €t (2 m) at some point along their lengths. The deeper the watercourses
are, =he greater the volume of water they have transported, and the more
dense their vegetation. The largest watercourses are lined with ironwood
and vellow ralcverde trees reaching heights of 16 ft (5 m), occasional
sanauro cacti, and many shrubs. The smaller channels support Zewer and
smaller =rees; =he smallest channels have only stunted shrubs (creosote
sush and britcle bush predominantly). The interwash areas of deserc:
Davement are barren.
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Figure 5 is an oblique aerial wview showlng the upper third of the align-
ment of the long trench. It shows the varnished desert pavement giving
way in places to unvarnished pavement and sand, indicating geologicallvy
recent changes of watercourse position and recent sand and silt deposi-
tion. Creosote bush and white bur sage begin to appear in the interwasn
areas, the sahuaro disappear, and the blue paloverde occur alongside

the vyellow paloverde in the major arrovos.

Figure 6 1is an obligue aerial view showing the lower third of the align-
ment of the long trench. In this region, the surface watercourses are
much less distinct, and appear to confine only minor runoff. 1In major
storms, the runoff spreads over the entire alluvial surface, depositing
silt. There is no desert pavement in this part of the alignment. Most
of the shrubs are creosot2 bush, with galleta grass clumps and occasional
stunted ironwood trees lining the washes.

Figure 7 1s an oblique a:zrial view looking northward toward Texas Hill
from a point above Stoval Airfield in the middle of the 3an Cristobal
Wash. The substrate is a playa with little vegetation except in slightly
ralsed areas wnere saltbush, creosote bush, and mesquite occur. The
downhill end of the short trench is located to the left of field of

view of the photograph. The =guipment lav~down areas and batch plant
will be located on the runway shown 1in the photograph.

1.1.5 Facilities to be Constructed

The facilities to be constructed consist of two sections of buried
trench, with terminal ramps. Figure 8 shows the locations of the two
sections of buried trench, with their associated ramps. Two different
ramp tvzes are to be used: +<he "X" configuration with a terminal level
pad (Figure 9), and the "Y" configuration without a pad (Figure 10).
The X configuration is asscociated only with the short section of buried
trench, which is to pe used Zor breakout tests.

The shorter section of buried trench is straight in plan view, and
nominally 1,500 £t (457 m) long. The ground surface at the northeastern
end of this section is at approximately 360 ft (110 m) above mean sea
level (MSL), and at the uprer and, it is approximately 370 £t (113 m).
The vertical profile of the buried trench is to be recommended by the
construction contractor, and may include vertical curves of 2,000 ft
(610 m) radius to avoid the presence of angular discontinuities between
the ramp surfaces and the running surfaces of the bur‘ed trench. This
ranch section will have an X configuration ramp at its northeastern
end, and a4 Y configuration ramp at its southern end, ilncreasing the
nominal overall length to 2,260 ft (902 o).

The northeast terminus of the short tunnel section will be approximately
4,250 £t (91.5 xm) and the initial point of the associated ramp will be
approximately 4,550 ft (1.4 km) from the centerline of the railroad
right~of-way.
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Figure 4. An oblique aerial view of the southwestern end of the proposed
alignment of the long trench. The trench terminates approxi-
mately 800 ft (240 m) to the left of the photo, at a position
within 1,600 ft (480 m) of the base of the Mohaw) Mountains,
and extends 19,200 ft (6 km) to the right, to its lower
terminus in San Cristobal Valley.

372P-5

Figure 5. An oblique aerial view of the upper third of the proposed
alignment of the long trench, as viewed from the east.
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Figure 6.

312P6

An oblique aerial view of the (northeast) third of the pro-
posed alignment of the long trench, as viewed from the ecast.

Figure 7.

372p-7

An oblique aerial view looking northward toward Texas Hill and
Interstate 8 from a point above Stoval Airfield (abandoned).
The lower end of the proposed alignment of the short trench is
to the left of the left center of the figure. The northeast-
southwest runway of Stoval Airfield is in the foreground.
North of the airfield is part of the playa area of San Cristo-
bal wash.
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The lower terminus of the long trench is approximately 9,000 £t (2.74 km)
southeast of the eastern terminus of the shorter section. This buried
trench section is 20,000 ft (6.1 km) long in plan view, and includes

both straight sections and five 2,000-foot-radius (610 m} horizontal
curves. Entrance ramps of the Y configuration will be provided at both
ends, increasing the nominal length of the complete structure by 1,260 ft
(334 m) for a nominal overall length of 21,260 ft (6.48 km).

The vertical profile of the long buried trench will include some sections
of compound horizontal/vertical curves in addition to straight (sloping)
sections. The vertical profile of the buried trench will be such that
arroyos will not be blocked except as an incident of construction; i.e.,
the buried trench will be carried under all arroyos so that the existing
drainage pattern will not be permanently disrupted.

The configuration of the protective structure is shown in Figure 11.

The structure is 16.5 ft (5.03 m) in outside diame*er, and is to be
covered with 5 ft (1.52 m) of compacted fill. Wall thickness, rib
thickness, and rib spacing are selected to provide the desired degree

of resistance from external overpressures; however, external longitudinal
and transverse cuts in the structure reduce its resistance to upward-
thrusting forces, permitting missile breakout from the structure.

The protective structure is to be constructed from steel-fiber-reinforced
concrete, to facilitate its fabrication by a "slipforming" process to be

described later. Conventional reinforced-concrete construction will be
used for the ramps.

1.1.6 Construction Support Facilities and Delivery Routes

This site is currently accessible only by unimproved roads, preferably
using four-whezl-drive vehicles, and except for the abandoned Stowval
Airfield, is essentially undeveloped. It will thus be necessary to
provide access roads for men, materials, and equipment, and support

facilities such as a concrete batch plant for construction of the
tunnel.

The proposed locations of these supporting facilities are shown in
Figure 12.

1.1.6.1 ACCESS

As shown on Figure 12, traffic to and from the west will utilize a tem-~
porary turnoff to be constructed at the eastbound ramp of the Mohawk
Interchange on Interstate 3. This turnout will be a two-way road, and
w1ill provide good visibility in both directions. The ingress and egress
Will not interfere with intarstate traffic and the ramp has only a small
amount of traffic per day (lJ to 15 venicles). A temporary road will be
zonstructed between the railroad track and the highway right-of-wav from
this turnoff to the proposed railroad crossing at milepost 61, opposite
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Figure ll. Configuration of the Protective Structure (PS).

Stoval Airfield. Eastbound traffic will exit the freeway at Tacna Inter-
change and travel east on old U.S. Highway 80 to the proposed turnoff.
Westbound traffic will follow the same route entering the freeway at the
Tacna Interchange. Trucks hauling gravel from the Tacna area would not
travel on I-3 through traffic lanes. The freeway offramp will be signed
with truck crossing ahead. These signs will start halfway down the

ramp but there will be no signs placed on the Interstate. The dustvy
surface of ths portion of the haul road located opposite the Interstate
Highway 8 rest stop, will be oiled at the rest stop and for 500 ft (152 m)
on either side of it. Negotiations are currently under way with the
Arizona Cepartment of Transportation District I, concerning design details
and Highway Use Permit. Oral approval has been obtained from the Southern
Pacific Transportation Company to construct the temporary road from the
Mohawk orfframp to milepost 61.

Traffic to and from the east will utilize the I-8 Interchange at Dateland,
and will 3ain access to the site through an extension of the existing road,
rinning part way between Dateland and milepost 51, between the railroad
track and I-3. A permit has been obtained from the Southern Pacific Trans-
portation Company, to extend this road »n their right-of-way, and to install
a signalized grade crossing opposite Stoval Airfield.

A semi-ilmproved road will be constructed between the railroad crossing and
Stoval Airfield.

Zn site, semi-improved roads will also be constructed from Stoval Airfield
t> the near ends of the two buried trench sections, as shown on Figure 12,
Temporary roads (not shown) will also be constructed along the buried
“rench alignments as construction progresses.
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1.1.6.2 SUPPCRT FACZILITIES

The principal support facilit:ies for +he project will be a concrets batch
1. o -
olant (150 yd°/hr; 114.5 m ', ’hr) and a fenced =2quipment storage and main-

tenance vard, both of which will be installed at the abandoned 3toval
Alrfield either on the existing runways or toward the interior of the
airfield. The total area will be approximately 1) acres (4.)5 na). I=
15 2lanned to construct a pipeline adjacent £o the access road Irom Da
land and osipe it <o the site. A 20,000 gallon (756 md) water storage -
and a lined storage oond that could be as large as 125 ££% x 12 ft dee
{37.5 m- 3.9 m deep) will be constructed at the terminus Hf the zipe-

re water pumped during nonconstruction nours. If water 15 not
rom this source, w2lls may be drilled on site on the uprcer
cajada {see Section 1.2.1.5.2).

Approximacely 2 MW of =2lectricicy will De produced on site with dies
~owerad generators. No new elactrical transmission lines will be re

1.1.6.3 DELIVERY ROUTES

The Zollowing deliverv routes are expected for the major items of con-
X . . . - .
struction materials and equipment requirad for the proiect:

y—

Sand and gravel for concrete aggregate will be derived 2ither
from an existing commerzial source approximately 5 miles north
2f Tacna or from existing abandoned pits north of Datsland
redeveloped specifically for this project. If this material
comes from Tacna, it will be trucked to the site via Highway 3
and the nighway offramp near Monawk. If the Dateland source
is used, all access will be via Dateland.

3]

Cement will be obtained from local commercial sources and
trucked to the si1te via the access roads.

Reiniorcement will be trucked to the site.

I

de

deavy <onstruction 2quipment will arrive by =ruck.

1.1.7 Construction Methods

The following general procedures are anticipated for construction of the
buried “renches, and have been used for environmental analysis:

1) A 100 £t (30 m) wide path, 50 ft (15 m) to either side of the
centerline of the horizontal alignment will be graded to pro-
vide a smooth working surface. Cuts are expected to be in the
range of 3 to 5 ft (1l to 1.5 m) deep. Excess materials will
be stored adjacent to the 100 ft (30 m) wide path on both sides
of the alignment.

-13-




The width of the disturbed zones along tne trench alignments
wlll vary with the topography and soil conditions encountered.
A width of up to 328 ft (100 m) is anticipated and has been
used for this assessment.

Combinations of conventional and specialized equipment will
excavate a trench to the approximate final depth of the spring-
line (half vertical dimension) of the Protective 3tructure.

The trench may have either vertical sides or as much as a 45°
s3ide slope. The width of the base of the excavation will be
between 17 and 20 £t (5 and 6 m). If vertical slopes are used,
temporary shoring will be installed where soil strengths are not
adequate to maintain them (it is estimated that approximately

90 to 95 percent of the trench can be excavated without support).
Excavated material will be stockpiled at a distance sufficient
not to interfere with the progress of subsequent pieces of
equipment, but within the 328 ft (100 m) zone of disturbance.
Wdater will be applied as necessary for dust suppression.

This equipment will move sufficiently far ahead of the subsequent
pleces that delays encountered as a result of nonoptimum excava-
tion conditions (e.g., shoring requirements for loosely consoli-
dated deposits, or the need to rip or blast hard depnsits) would
not impede progress of the overall operation. However, it would
not be so far ahead that the probability of slumping of unsupported
vertical sections would be large.

Another piece of equipment may be used to excavate the trench to
its final depth and precise horizontal and vertical alignment,
shaping its bottom to the external configuration of the Protec-
tive Structure. The additional excavated materials will be stock-
piled with the materials previously excavated.

Another piece of equipment will emplace slip forms defining the
upper external and internal surfaces of the Protective Structure
to the required degr=e of dimensional and alignment tolerance.
Steel-fiber-reinforced concrete will then be emplaced in the
forms, with appropriate measures {(e.g., vibration) taken to
2liminate voids, and allowed to set. The slip forms and the
equipment will be moved forward continuously.

Concrete will be trucked to the slip-forming site along semi-

improved roads parallel to the trench alignment within the
cleared zore.

When the protective structure has achieved adequate strength,
the trench will be backfilled (using conventional or specialized

equlpment), using the adjacent excavated materials to the extent
that they are suitable for compaction (usually with added water
to provide the optimum moisture content). This material would

be compacted to 90 percent Proctor density to at least the =op
of the Protective 3Structure.

-19-
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6) The remaining (excess) excavated materials will be spread over
the disturbed zone in such a way as to provide drainage away
from the centerline of the alignment, and all arroyos
disrupted by construction will be restored to their
original drainage pattern. The volume of spoil may vary depend-
ing on the final configuration of the excavated trench, the tunnel
structure and the degree of compaction for backfill. Assuming :
near-vertical trench walls with nominal space for the tunnel
structure and the access ramp configurations prooosed, 1t 13
estimated that the net surplus volume of soil remaining after
completion of all trench and ramp backfill and compaction will '
equal a spoil volume of about 180,000yd3 (137,200 m?) for '
the project.

The spoil will be spread over the 328 ft (100 m) wide trench
construction zone while maintaining a maximum of 5 ft (1.5 m)
of fill over the top of the trench structure. The resultant
spoil pile heights will be approximately 0.7 ft (0.2 m) above i
the original ground surface.

In areas where varnished desert pavement occurs, the tor layer
of rocks will be stockpiled during excavation and will be ¢-~read
evenly over the final graded compacted surface.

The entrance ramps will be constructed after the corresponding
terminal sections of Protective Structure, and the terminal
sections of the ramps will match the PS floor exactly in
elevation and angle.

1.1.8 Materials Consumption

The following guantities of materials are expected to be used on construc-
tion of the projecrt.

1.1.8.1 WATER

Total water consumption is estimated as 68.6 million gallons (Mgal)
budgeted as follows:

e e e e —
e -

Concrete Preparation 2.0 Mgal ( 7.57 M1)* !
Soil Compaction 35.5 Mgal (124.47 M1) [
Dust Control 20.0 Mgal ( 75.76 M1)
Domestic Uses 1.0 Mgal ( 3.79 Ml1)
Equipment Washing 1.5 Mgal ( 5.58 Ml1)
3and Washing 3.5 Mgal ( 32.38 M1)

TOTAL 68.6 Mcal (259.35 M1)

*M1 = Million liters
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If sand is procured from the commercial source at Tacna, the 3.5 Mgal
{32.58 M1l) budgeted for sand washing would not be required to be produced
on site.

1.1.3.2 CONCRETE CONSTITUENTS

Concrete constituents have been estimated to pe required in the following
juantities to produce the required 46,000 cu yds (35,167 m3).

Material Quantity- Probable Sources
Cement 675 truckloads Phoenix
Fly Ash 90 truckloads Phoenix
Sand 1200 truckloads Tacna
Aggregate 1900 truckloads Tacna
Steel Fibers 50 rail carloads Eastern Seaboard

1.1.9 Construction Costs and Schedule

Construction costs have been estimated as follows:

Engineering 2.0 million dollars
Construction materials 13.5 million dollars
Construction labor 3.5 million dollars
Speclial eguipment 4.7 million dollars

TOTAL 20.C million dollars

Detailed project schedules by activity phase are in a late state of eval-
zation, but subject to minor changes that are not expected to have a
supstantial influence on impacts. The project is scheduled to start
Fepruary, 1378, with peak activities in April and May, with completion
cheduled for the end of September. The intensity of activity is shown

v =he £ollowing table of estimated total labor force applied (contractor,
rafesman, and jovernment).

o W

Month (1978) Estimated Labor Force

Fabruary 112
March 171 ¢
April 238 N
May 199 )
June 58 -
Jaly 33 :
August 24
September 17

-21- 4
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A standard 40-hour work week consisting of five 3~-hour work days will be
followed throughout the project. Some aspects of construction, notably
cement pouring, mayvy have to be done at night because of the high daytime
temperatures. Some personnel will probably put in as much as 3 hours over-
time daily to accomplish routine maintenance on construction equipment.

1.1.10 Buried Trench Breakout, Erection, and Demonstration Test

Following completion of the short tunnel section, a simulated launch
canister and simulated load will be positioned within the tunnel, aind
one or two breakout demonstration tests will be performed. The demon-
stration will consist of actuating the breakout and erection subsystem
which consists of a seri=s of gas generator-driven ballistic actuators.
One actuator will provide lift for the initial breakout. Following
initial breakout, two smaller five-stage telescoping pistons will effect
erection of the simulated missile.

The breakout demonstration will take place near 15 August 1378. Prepara-
tion will begin approximately 15 April. Personnel are expected to commute
from Yuma, Arizona to the test site daily. There will be approximately

20 personnel (in addition to those listed in Section 1.1.%9) on site
throughout this period, with some visitors expected prior to and Jduring
the breakout Zemonstration.

1.2 THE EXISTING ENVIRONMENT (AFERN 3.0)

1.2.1 Physical Environment

1.2.1.1 GENERAL SETTING AND GEOLOGY (AFERN 3.1)

The project site is located northeast of the Mohawk Mountains on a north-
easterly sloping, nearly planar, alluvial surface which forms the south-
western fiank of 3an Zristobal Valley. The alluvial surface reaches
2levations of 360 £t (262 m) at the base of the Mohawk Mountains and
jently slopes downward to the northeast at an average rate of 83 ft/mile
(15 m/km) to an elevation of about 355 ft (198 m) in San Cristobal Wash.
The slopes of <“he rugged Mohawk Mountains rise steeply from the alluvial
surface to elevations greater than 2,200 £t (K10 m). Scattered remnant
bedrock xnobs (inselbergs) situated not more than 1l mile (1.8 km) from
the mountain front, remain unburied by the alluvial deposits and form
small resistant outlying hills.

The proposed trench alignments roughly paralle! the slope of the alluvial
surface. The slope of the trench reaches a maximum of 3 percent grade at
“he southwestern end of the proposed long alignment (elevation 600 ft

[183 m]) and gradually flattens to the northeast as it approaches the flat
central portion of San Cristobal Wash.

The general geologic setting of the San Cristobal Valley area consists of
a broad structural basin, bordered by the Mohawk Mountains and the Aztec
Hills. The Mohawk Mountains consist of a complex assemblage of meta-
morphic and granitic rocks. Detritus from these rocks, ranging in grain
size from boulders to clay, have been deposited over the bedrock terrain

22~




and nave filled <he 3an Criswtobal Yallay basin. These sadimennts nava i
zhickness of agproximately 3,700 £¢ (1,121 @) tn =he wvizinizy of 3zoval
Arrfiali (1). The depth to bedrock, and =nus tnhe nicskness of the over-
l71ng sediments, decr=2ases toward the Monawk YMountains Drillhol2 and
seisnic refraction data indicats that sedrock matarial (comprassional
~ave velocity 7,300 £+/s,{2.1 km/s}) aloag the proposed ftrench alignments
15 not Likely %o be 2ncountarad within 130 = 130 m) of the surface along
lon :

nost of zhe alignment and within 70 £+ (21 m) of =he surface along zhe
southwestarn torzion of =he alignment of the long zranch
Aave peen drvidad :inud
oniz, j=oonvsical and soil
aserizy o =he <rench
. This zeeclogic LnlT nas
supunits: the Lntermediata, voung and
un.=s consist oI varicus progortions of
ures oI siiz, sand, graval, cebblas and
te Zan Zeposiss ares locatad in the soush-
rment wnil2 zhe Ziner grained rzcent ZIan
ortheast sortion 2% the long alignment
shor< alicnmenc The "3tream Channel
ent =he voungest Jeclogic unisc in <he
zonsist 2% _cosely zonsciidatsed s1lt,
zobblas. Alcng <he =zranch alicnment,

512 3e all strictad to the arrovos and wasnes. The
verw Iine grained portion also maxes up the flat Zloor of San Cristobal
Jallew. The "Undiffsrentiatzad Surficial Ceposits" ars rescrictad =o
local areas at the northeastern end of the ororosed tranch alignmencs
and consist oredominataly oL loose silt and fine sand with scaczarad
residual coarse sand and ZIine gravel., Isolarted stabilized sand Zunes
3z2 als0 asscciratad vith these Zdeposits.

1.2.1.2 SECMORPHCLIGY (AFTZRM 3.1)
Tha owverall jeomorsnic character of che alluvial suriace onsiscs of a
seri2s £ coalescing Zans bajada) derived from detritus sroded Irzm zhe
Morawk Mountains. The bajada gracdually grades into the flat plava
agnemeral lake} of 3an Cristcbal Yaliey. Thr2e jenerations of allzvial
fans, .n addition 2 Sther associated gaomorphic f=satures, have Seen
cognizaed on the dajada at the sice
The sldest Zfans are jenerally restriztad 5o =he s0uIawestT zor=ion I e
Loz oaligmment, (see Tigure 13, 380L0Gis uniT A3:) . These >li fans nawv2
vall-develosed dark deserst-varnisned, Zesert pavemenst surfagas (Fislzl2
an Tizures I and 4 With zrograssivaly youngar aga and Lnfr2asLnTt 2L3-
tance down the alluvial surface =owardi o2 plava, Th2 surfacas 3L Ine
fans nava L2s53 wall-davel sged savamenss and <o%ally lagk tnge dssars Uar-
2130, Th2 surfaces oI the fans 1o th2 lower (youngast) tor2ions I ks
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Figure 13.

Geologic map of proposed site.
The numbers and letters (A57,
M, etc.) refer to deposit
types. The legend is on the
following page.
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Figure 13. (cont.) Legend for map on preceding page.

BASIN FILL

UNDIFFERENTIATED SURFICIAL DEPOSITS - Predominantly loose siit
and fine sand; poorly graded wit!. scattered residual coarse

A sand and fine gravel on the surface. Deposited primaril; oy
“ind and water processes upon low gentle swales on the basin
floor.

STREAM CHANNEL AND FLOODPLAIN OEPOSITS ~ Loosely consolidated
fine no coarse sand and sllt occurring near the valley axis.
Al Srain size increases to fine gravel and cobbles in incised
channels nearer the mountain front. Presently, Jdeposition

15 along 3an Zristobal Wash and numerous tributary ~ashes.

ALLUVIAL FAN DEPOSITS - AS53 - Loosely consolidated admixtures
of fine to coarse sand and silt with scatsered fine lag-gravel.
This fan 1s an unvarnisned, accive surface of sediment trans-
port Jrading to the same dase level as the stream tnannel ana
floodplain deposits.

A5; - Unconscolidated to poorly consolidated sand,
sandy gravel, with variable amounts of unvarnished sur
gravels forming :seclated areas of desert pavement. Th
fan 1n various stages of abandonment as a surface of s
ment transport.

Quaternary

Increasing -}
s
wr

-
W
-
—
o
'3
2
[+

Rulative Age

A5} - Well consolidated to moderately indurated admixtures
of si1lz, sand, gravel and cobbles. This fan, a deeply var-
ASL nished, well-paved surface, :s an abandoned surface »f sedi-
ment transport alevated three to five feet above =he A5, and
A3, alluvial fans. These fans form a near-continuous afron
adjacent to the Mohawk Mountains.

‘.____

PEDIMENT DEPOSITS - Loosely consol:idated gravel - to boulder-
s1zed material derived from adjacent 3ranitic and metamorphlc
A6 rock complexes. Deposits are generally less than 10 feet
thick and mantle planated rock shelves i1n shallow mountain re-
2ntrants.

1 ROCK

?ra-
;";a"ernar'!' SRANITIZ, METAMORPHIC ROCK ASSEMBLAGE -~ Jomplex rock assem—
1 —_— biage -omposed predominantly of granite, gneiss and schist.

bajada (the northeast portion of the long alignment and all of the short
alignment) are soft and fine-grained with little to negligible pavement
development. The most recent deposits occur in the active ephemeral
stream channels and on the playa surface.

The southwestern portion of the bajada has been dissected by a dendritic
pattern of recent ephemeral stream channels (Figure 14). In the north-
east portion of the bajada the channels are less well-defined and gen-
2rally produce a braided stream pattern.

The flat-floored playa has extensive areas of barren, smooth, sun-baked
silty to clayey mud-cracked ground. The surface is hard when dry; how-
ever, during and after storms the playa surface can be inundated with
shallow waters making it very soft.
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Figure 14.

Drainage channel map of

proposed project site.
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The smaller scale geomorphic features on the surface of the bajada, such
as desert pavements, are expressions of a natural state of equilibrium
between erosional and depositional processes. In their natural state

these features prevent any unbalanced erosion or deposition from occurring.

The desert pavements of the southwestern portion of the long alignment
are composed of a tightly-packed mosaic of angular, coarse clasts, one
stone thick, overlving a thin layer of loose silt (Figure 15). These
pavements ire formed by wind and water erosional forces which remove the
fine grained surface materials and leave the coarse clasts. Wnen mature,
the pavements tend to retard the eroding forces that formed them (2).

Figure 15. Smooth, barrer desert pavement between washes on the upper
bajada near the long trench alignment. No perennial
vegetation occurs in these areas.

The bajada surfaces at the short alignment and the northeastern portion of
~he 1ong alignment are protected from wind and water erosion primarily by
scattersd vegetation and a thin (3 to 5 mm) silt and clay surface crust
i-arapace). The carapace crust coats the underlying loose sediments and
is formed by tn2 settling »f silt and clay on the surface after raindrop
impact 2r a sheet flow of water. The vegetation traps small volumes of
windblown sand 1n “he form of coprice sand dunes. This tends to retard
surther movement of =he sand by the wind.
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1.2.1.3 SOIL PROPERTIES (AFERN 3.1)

The near-surface soils along the proposed trench alignments are princi-
pally silty sands with varying amounts of boulders (as large as 30 in
{76 cm] in diameter), cobbles, gravels, silt, and clay. Generally the
silt content of the soil increases with increasing distance down the
bajada toward the playa.

Based on the results of laboratory tests, an overall volumetric soil
shrinkage of 10 to 15 percent is expected from the inplace density of the
native soils to the compacted density of the backfill material
(compaction will be carried out to a nominal 90 percent of the maximum
density, as determined by the ASTM D1557-70 test method). Further, a
comparison of average in situ moisture contents and the optimum moisture
contents indicates that less than 5 percent additional moisture by weight
will be required for compaction, assuming some drying out of materials.

The soll materials of the bajada, because of their natural protective
coverings, are moderately erodible, but once this covering is disrupted
or removed, they are expected to become highly erodible to actions of
wind and water. The permeaibility of the soil of the upper fans is very
nizh, decreasing witn decrease in jrain size toward the playa. It is
2xpected that disruption of the surface should increase permeability,
particularly in the coarsest soil materials of the fans (A5; ; 3). Soil
materials with expansive properties are found only in the lower reaches
cf the long trench wnere it approaches the playa and at the site of the
short trenchn.

Natural cementation of the bajada in the form of clay, silt and caliche

in the finer-grained soils and of caliche in the gravelly soils provides

a1 good measure of strength to the subsoils for surface use of heavy
vehizles and equipment. At or near the surface on tne higher fan deposits
‘A5;) a two %o three inch thick duricrust has accumulated locally. The
iower fan deposits (A5: and A5;) of the bajada are surfaced with a thin
carapace crust and the playa with a thin, sun-dried mud cake. These

surfaces can generally witnstand limited, light vehicle use in dry weather.

sdoi1sture conditioning and recompaction of access road materials may be
required to provide reliable access for heavy equipment and prevent
serious washout and rutting during times of heavy rainfall.

1.2.1.4 MINERAL RESOURCES

ilver and harite form veins of minor economic importance, and minor min-
ralization of gold, copper, lead, and molybdenum have been found in “he
Mohawk Mountalns. The more dominant barite and silver-bearing veins

cpear to be of epithermal character. There is presently no active mining
the area; however, slnce the turn of the century, there have been about
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a nalf dozen mines and prospects consisting mainly of shallow shafts ex-
tending to depths up to 70 ft (21 m) below the ground surface, surface
uts to 25 to 30 ft (3 to 9 m) deep, and a tunnel about 300 ft (31 m)

1.2.1.5 HYDROLOGY (AFERN 3.2.1)

1.2.1.5.1 3Surface Hvydrology

The drainage channels that affect the project site are delineated on thne
drainage channel map (Figure 14).

surface runoff IZIrom precilpitation on the eastern slopes of the Mohawk
Mountalns ollects in the canyons and flows down into well-defined drain-
age channels that have become incised up to 10 £t (3.05 m) into the upper
portion of the bajada over the last several thousand years. Rain falling
directly on the bajada collects i1in a dendritic pattern of small channels
that formed initially as shallow rills generally a few feer wide and only
a few inches deep. These small rills converge into larger channels that
21tner joln the large channels from the mountains, or flow on down the
alluvial surface to form additional drainage znannels. Fluvial pro-
cesses are predominantly in a state of erosion 1n the area of dendrirti
channel patterns characteristic of the higher southwest portions of th
bajada.

<
e

In an area located approximately midway between the mountains and San
Cristobal Wash, the drainage channels take on a braided pattern that con-
tinues on to the valley floor. The fluvial processes in this braided
<~hannel portion of the bajada are generally in a state of deposition. 1In
this area the main channels become shallower and progressively less well

defined toward the valley floor, continually dividing into smaller dis-~
tributary channels.

At some localities within this area, especially in areas near San Cris-
tobal Wash, runoff has been in the form of sheet flow.

The arroyo shown in cross sections 1 through 6 on Figure 16 *vpifies the
large arroyos that originate in the mountains and are deeply incised in
the southwest or upper portion of the bajada. The locations of cross
sections 1 through 6 are shown on Figure 14. This arroyo becomes pro-
gressively smaller down the bajada surface toward the playa. The arroyo
ranges from 7 to 9 ft (2.1 to 2.7 m) deep and has a gradient of from 1.7
percent to more than 3.3 percent in the southwestern portions of the
bajada. The arroyo is sinuous with an irregular bottom formed by silt,
gravel and boulders. Downstream from measured 3ection 3, the arroyo
maintains similar characteristics for another mile (1.6 km) or so, and
then changes character, becoming narrower, shallower, and less sinuous.
About 2 miles (3.2 km) downstream from measured Section 3, the channel is
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igure 16 Measured channel cross sections 1l through 6, San Cristobal
Valley, Arizona. The locations of these sections are shown on
Figure 14. They demonstrate the size reduction in an arroyo
from the mountains (Section 1) to the lower bajada (Section 6).
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greatly reduced in size (Section 3), averaging only 19 ft (3 m) wide and
1.3 ft (0.5 m) deep. At this point, the channel bottom is covered by
sand, fine gravel, and silt, and its course is nearly straiqght.

The change in channel shape and size, as shown in Figure 16, reflects the
dramatic loss of storm waters through infiltration into the sands under-
lying the wash during periods of storm runoff. Infiltration rates of
more than 3.30 inches/hr (9.4 c-m/hr} nave been measured adjacent to the
site, (3). As a storm wave passes down the alluvial fan, this marked re-
duction in volume reduces the erosive power of the stream and thus limits
the size of channel =xcavation by £flowing water, resulting in the noted
changes in s1ze and character of the channels.

TWO Major arrdyos Which originate in the mountains, and therefors nave the
larjest potential flow volumes, -ross the long trench alignment. The

1rst of these arrovo crossings is located at c-ross section No. 3, (located
on Figure l4 and 17). The second of these arroyo zrossings 15 iocated
apout J.3 miles (J.5 km) downstream of cross section No. da (Figure l4).
As seen 1n Figure 16, the cross-sectlonal area of these arrovos in thls
portion of the bajada is relatively small.

The largest arroyo crossed by the alignment (shown in Figure 17) carries
water only when water levels in the adjacent arroyo (cross Sections 1
through 6, Figures 14 and 17) exceed 1 ft (0.3 m). Cross section 2 of
Figures 16 and 17 shows the size of this adjacent main arroyo where it
passes within 42 ft (14 m) of the southwestern portion of the long

alignment. Many smaller tributary and distributary washes cross the
trench alignments.

1.2.1.5.2 Sroundwatar Availabilitv and Quality (AFERN 3.2.2)

stopal Vallevy constitutes a groundwater pasin which is parc
rger 3ila River groundwat=zr basin. The alluvial deposits,

wnich comprise a major portion of the basin, generally consist of clay,

31lt, and some 3jravel. Shallow groundwater tends to move approximately

northerly in the immediate wvicinity of the site, and approximately north-

westerly in the wvicinity of Dateland.

A special study (92) was conducted in support of thnis FEIS to determine P
the existence and characteristics ¢ potential agquifers in the general
7icinity of the site, %o =evaluate ~ ternate near-site sources of water,
and to assess fotential impacts. ails are given in that report
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Three dis

tinct aguifers have been inferred from the limited data available

1n the immediate areas:

Sroundwat
51%e. A

31te, 13

A "sandy gravel aquifer," which occurs in an apparently
narrow strip from the base of the Mohawk Mountains to an
inferred discontinuity parallelirng the mountain front and
approximately halfway from the alluvial contact with the
mountains to the center of the valley. This aquifer in-
Creases in both depth and thickness with distance from

the Mohawk Mountains, reaching a maximum depth from surface
of approximately 200 feet (%1 m) and thickness of approxi-
mately 300 feet (91 m) near the inferred discontinuity in
the vicinity of the site. It apparently terminates near
the discontinuity, and is underlain by the impermeable
metamorphic bedrock of the Mohawk Mountains.

A "fine sand aquifer," which underlies a relatively large
area in the northern portion of San Cristobal Valley and
Dateland at comparatively shallow depth. This aquifer
does not appear to extend over the area underlain by the
sandy gravel aquifer near the Mohawk Mountains. In the
San Cristobal Valley, it is underlain by a silty and
sandy c¢lay aquitard. To the northwest of the site it

is underlain by a clay and sandy clay agquitard, which

may be discontinuous or absent north of Dateland.

aguifer 1s approximately 100 feet (30 m} thick.

t 1s encountered at a depth of a few tens of feet in
ne center of the San Cristobal Valley, and at approxi-
lv 50 feet (15 m) in the vicinity of Dateland.

A "sand and gravel aguifer," which is inferred to have a
relatively large areal extent beneath the Gila River Terrace
1n the Dateland area, and to extend toward but not under-
lie the site. In its southeastern reaches near the site,

it i3 overlain by a clay and sandy clay aguitard, and
anderlain by a clay and silty clay aguitard. The aquitard
that caps this aquifer mav be discontinuous or absent in

the vicinity of the Gila River to the northeast of

Dateland.

The aquifer is approximately 150 feet (46 m) thick in
the Dateland wvicinity, and is encounter=ad at depths of
approximately 530 feet (150 m).

t currently being used extensively 1n the vicinity oI the
the Monawk Rest station, on Interstate 3 northwest > th
v producing approximately 13,J00 gallons per davy for domes-

er 13 no
well at
currentl

~-32-




© DESERY PAVEMENT

-
CcReOsOTE
PREHISTORIC
" INDIAN TRAIL BUsH
WHITE BUR SAGE .

ARROWS INDICATE POINTS AT WHICH WASHES
ARE CROSSED. THE LARGEST WASHES OR
THOSE MOST STRONGLY AFFECTED ARE
NOTED.

o

FEEY

~

MANY SMALL WASHES
CROSSED IN THIS AREA.

[ Y. - -
- ’ Y =T el
-
AOCKY AOUGH DESERT PAVEMENT
W W e . . -~
. _y ey
- RN SR S R
"\‘? ..‘:*Qﬂ =3
- R < S - T -~
- - . ey
TN TN L e Rl
. - cT - N e
T TAMUARO > S m Ve LUoW PALOVES -
- eia YELLOW PALOVERDE

s CATCLAW Ay

!
Y &

CREOSOTE &1

S y
A / SILTY SUBSTRATE .

SALTBUSH

- lﬂW s

_ GALLETA GH4S

CREOSC

SiL”

FEET

LARGEST ARROYO CROSSED

FEET

FEEY

ARROYO PARALLELED CLOSELY

S il B et b i g oo PR £ e e DT

e



/-—/-

+ e - CREUSUTE BUSH

e

SILTY SUBSTRATE

o A gy benk e sprt okt o

WA

S ih

ME i

it

O A ST L N R I R 112718 ]
e ALk IVBAGS I Ot G

Vo

e

o
At

CEAW Ay

TN IY]

Triamte 0
ot v

Vi by
LA KA

Pacraree 17,

HE HEREIES N STE SN S I1S |
Chroeioad charactoer
oot b gqnment s,

HUE bkt S noiy LM
RN |

AR RN A WIS

ot G b oe

“ LB T WP WY T
CURRE Ul ki E

T AN RN
P iib vl aniNGN g
NP OO N AND IR R PO YRR

NI NS NI |

>z

w< re

-

Tty AR

RONWHOD

4

CREOSOTE BUSH

ROCKY ‘SANDY
SUBSTRATE

VORARK WOUNTAINE

YHLLOW ratOvERDS

o

372017

e e e



t1ic use
Iravel"”
15 prese
supply w
nas repo
both the

Data on
and much
measurem
derived
be drawn

1.

and landscape irrigation. (This well produces from the "s3andy

aguifer.) A well at Dateland owned by the Harris Cattle Zompany

ntly being operated for approximataly one-half hour =ach day to

ater for domestic, commercial, and irrigation purposes. This well

rtedlw been tested at more than 1,500 gallons/minute, and penetrates
fine sand and sand and gravel agquifers.

groundwater Juality in the vicinity of the site are very sparse,
of the data are not current. Some new measurements (including

ents on the Juality of water in special exploration wells) were
1n the referenced study (92). The following generalizations can
from the available data:

The best Jguality groundwater 1n the vicinity of the site
15 found at Dateland. The water from the Harris Cattle
Company well, for example, has lavels of total dissolved
solids (TDS) of less than 1,000 parts per million (ppm),
and 1s suitable for most domestic and agricultural uses.

Water in the "Sandy gravel aquifer” along the westerly side
of 3an Cristobal Vallev is of marginal guality, but could
potzantially be used for most purposes with some level of
treatment or dilution with other water. Data are availabie
both from the well at the Mohawk Rest 3tation, and from a
spec:ial on-site test boring, with selected results as
follows in zarts per million (ppm):

S5QURCE TDS CHLORIDE
Rest 3tation 2,260 1,038
Test Boring 2,420 360

The TDS values slightly exceed the 2,000 ppm limit assumed
for sand washing and concrete preparation, and the chloride
concentrations exceed the 500 ppm limit assumed for indus-
trial uses in the special study (32).

Groundwater from the "fine sand aguifer," derived from a
speclal test boring in the vicinity of Stoval Field, gave
the following selected measurements in ppm:

DS 16,308

Sulpnates 3,309

Chlorides 7,090
-35-
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These three critical concentrations are much hilgher th
tne assumed acceptable values. (A maximum TDS »f 4,
was assumed for so1l compaction, eqguipment washing, 4
control, and domestic sanltary DUrpcses. ) 325 .
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4. Fluoride concentratlons from al
a minimum of 2.3 to a maximum O

o
3y 4T

The annual average of the maximum daily temperature at Sila Bend, Arizona,
which is reasonably typical of the site, is86.9°F (30.2°C). For tals
temperature, the EPA National Primary Drinking Water Regulations

(40 CFR 141)* specify that fluoride concentrations not exceed 1.4 ppm.

all local groundwaters exceed this value. Nitrate (as M) zannot zxceed
13> som. No local groundwaters exceed this value. Data are not avallable
for the other controlled constitutents.

Proposed National Secondary Drinking Water Regulations (42 FR 17143) call
for limits on various substances, pbased on esthetic gualities. Ground-
water from the Dateland wells most nearly meets the secondarv goals, as
shown below in ppm for those constitutents for which measurements are
available: '

CONSTITUTENT SOAL DATELAND WELL REST STATION
Chloride 250 282 1,038
Sulfate | 250 212 405
T0s 300 917 2,260

oundwatar, adeguate supplies can be obtained from the
or could te developed on site, derived from wells
agquifer,” although some level of treatment or dilution
would be reg 2d. Use 2f an onsite well or wells near Stovai ©
not feasible and is not likely for unused wells immediatelv aorth o
site owing to the low juality of the water. All of the gJroundwater
trea

n

Jith resge
Catzland are
a

"sandy 3r

(]
ot
1
O
V8]
"

sources :considered nawve fluoride levels sufficiantly nigh that tre
saould be considered if they are to be used for long-term human 2o
“ion.

In addition to the data in Reference 32, further infcrmation o>n >cal
jroundwater =6nditions 15 given in References 4, 3, and 5.

tandards are related <o nealth.

»
3
oy
[
9]
]
7]

-36-




—e

5

.21 METECRCLOGY (AFEZRN 3.3.1)

Wind

There are no preexisting wind data available for the site area. For this
reason, two isolated measurements were made, one in the month of October
1975 and one in the month of April 1977. Typical hourly transport winds
at selected hours computed from these measurements are presented in
Figure 13.

These two field measurements do not conclusively characterize wind

fields on site because of the short durations; nowever, they depict

the characteristic diurnal wind direction cycle. This diurnal direction
cycle is controlled by the local uneven surface heating. In the early
part of the day, the =2ast-facing slopes of *the Mohawk Mountains are heated
and cause air %o rise from the San Cristobal 7alley. <Consequently, the
orevailing wind direction is from the northeast of the site. 1In the

late afrernoon and early svening hours the east-facing slopes cool off

at a faster rate than in the Vvalley. Subsequently, the air flows from the

slopes -0 the valley and causes westerly and southerly winds in the site
area.

The diurnal wvallev/sloce wind patterns dominate the wind pattern in the

site area with synoptic systems occasionally superseding this mesoscale
diurnal variation.

Table 1 indicates the present frequency of occurrence of wind of various

speeds at Yuma and Gila Bend over a period of record 2xtending from 1948
o 1975.

WIND SPEEDS /‘mgni
LOCATION s i 2 [1.3-4.5 [3.7-6.9 | 7.3-11.5 | 11.6-18.4 | 18.5-24.2 | 24.3-31.1
fuma’ 3.5% | 13.3% | 33.8% | 29.5% 13.3% 2.1 0.33
Sila send’| 29.28 | 7.ay | 29.2% | 16.3s 6.2% 1.2% .34
1

Period of Record 1948-1271.

2?8[13d of Record 1348-1360, 1971-1975.

-37-

R VI TE T P

o 20

C A



NOON

-

"HOHAWK PASS / NaoN
NET TRANSPORT : 4 PM
WINDS /7
wapRIL 1977 /

- STOVAL AIRFIELD -
11 PM 8 APRIL 1977 -

/.

PROPOSED LONG SECTION
OF MAV BURIED TRENCH .

HILLTOP. /(SOUTHWEST END OF LONG ALIGNMENT!
NET TRANSPORT WINDS
5 APRIL 1977

Hourly average net transport winds for specifi=d hours at
three lccations on the project site on 5 and 6 April 13977,
The lengths of the arrows are idrawn to scale 1n miles and
reprasent milas per nour. The dotted outline is the part
of the area mapped geologically (see Figur= 1l3) Zrom which
the soil types are used in calculation of impacts to air
zualrcy.
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Climate

The project si%e climate is given below:

The climate is emphatically that of the desert. While the period from
October to mid-May is guite pleasant, the remainder of the vear is almost
unbearably hot. Temperatures of 120 degrees or higher have been recorded
in July, August, and September.

Juring the cooler seven and one-half months of the year, the area has

very mild weather. Below freezing temperatures are rare, occurring,

on the average, only occasionally during January and the last two-thirds

of December. The lowest temperature on record, 16 degrees, was recorded

in January 19237. During the daylight hours in winter, temperatures normal-
lv rise into the high sixties or low seventies.

Rainfall amounts at Mohawk Station (8) are normally very small. Only
in August and December is the normal rainfall more than one-half of

an inch. A large fraction of the total precipitation falls in a very
short period of time. The heaviest warm season rains are associated
with <ropical storms originating in the Pacific Qcean off the coast of
Mexico. Such a storm dumped 3.55 inches of rain on Mohawk on 10 August

1941. The winter rains are usually gentler and longer lasting than those
of summer.

Table 2 shows the frequency of occurrence of storms of various intensities
at Yuama and Gila Bend, the two closest sites for which such data are
available.

Table 2. Estimated maximum precipitation from short duration
storms at Yuma and Gila Bend (9). Frequency of
occurrence shown.

OURATICN OF LOCATION (AMOUNT OF PRECIPITATION (INCHES) B
STORM 1 YEAR 10 YEARS 100 YEARS ¥
3 Hours Gila Bend} 0.75 1.92 3.08
Yuma 0.40 1.54 2.61
1 Hour Gila Bend| 0.64 1.74 2.78 -
Yuma 0.36 1.35 2.25 *
0.5 Hour Gila Bend| 0.55 1.37 2.20 |
Yuma 0.28 1.07 1.78 k4
3
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The seasonal distribution of rainfall, in general, follows the same pat-
tern in the southwestern region of Arizona as it does in the more rugged
northern and eastern sections. The precipitation from showers is greatest
in July, August, and September and least in April, May, and June. The
southwestern region of Arizona receives 48 percent of its rainfall be~-
tween May and October while the much wetter (about twice as much rainfall)
central and plateau regions of the state receive 48 and 55 percent of
their annual totals in the same period. On a daily basis most of the rain
in the desert areas occurs in the evening coincident with the peak in
thunderstorm activity, rather than in mid to late afternoon as occurs
farther north and east over the plateat.

1.2.1.7 AIR QUALITY (AFERN 3.3.3)

Except for the presence of suspended dust, air pollution in the desert

regions of Arizona is considered to be well below the National Ambient |
Air Quality Standards (10) and the standards set bv the Ari-zona State

Department of Health (11).

Ambient airborne dust levels that exceed the national primary standard for

particulates do occur at the project site. In a study of diurnal dust ‘
variation in the United States (12}, the normally reported visibility of

7 mi (11.3 km) used by the National Weather Service to indicate the first ‘
presence of significant blowing dust, results from an estimated dust con- \
centration of about 2,700 ug/m’ or just over 10 times the air guality stan- ;
dard. A day with 50 mi (80 km) visibility would have 715 ;g/m3 dust in i
the air on the average, about three times the national standard of 260 :q/mg. !
Figure 19 shows that 7 mi (11.3 km) visibility at the site is exceeded ]
approximately 99.5 percent of the time.

Relationships nave been developed relating wind speed, particulate con-
centration, and visibility at lower wind speeds than those reducing visi-
bility to 7 mi (11.3 km). Table 3 derived from references (12) and (82)
indicates the wind speeds and related dust loads to reduce visibility
over solils similar in grain size distribution to those at the project
site. At wind speaeds of 12 to 18 miles per hour, the primary federal
ambient air gquality standard for particulates (260 ug/mj) can be exceed-
ed by windborne dust from an undisturbed surface. Visibility reduction
to less than S0 mi (80 km) from windborne particulates will occur from
winds more than approximately 30 mi (48 km) per hour. For winds up to 1l
mph =he visibility will be unaffected. Intermediate winds (1l to 18 mph)
wlill cause some restriction.

Thunderstorms also generate dust and cause what have been called "American
Haboobs" or dust storms (13, 14). Frequently, individual storms

form lines or systems that move north or northwest across Arizona under

zhe influence of upper level winds. Since the formation of these systems
occurs most frequently in the area south and west of Tucson, the western
desert areas are subiected to more frequent dust storms than other parts

of Arizona. “/isibility in the most severe of these storms would be reduced
to less than 0.25 mi (0.4 km).
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Figure 19. [ILocations of Arizona Particulates Monitoring Network Stations;
and the percentage frequency (based on hourly observations
from military stations not shown on this map) when prevailing
visibility was less than 7 mi (11.3 km). Period of record
1940 to 1970 (12).
Table 3. Expected wind speed, dust, and visibility
relationship for the undisturbed site
(derived from references 12 and 82).
WIND SPEED DUST LOAD YISIRILITY .
ms mph uq/m3 km i ;
2.7- 1.8 1.5- 4 0.4 - 5. UNAFFECTED ;
1.9- 3.4 4.1- 7.5 | 5.-  22. UNAFFECTED
3.5- 3.2 7.6=11.5 | 25 - 30 UNAFFECTED :
5.3- 8.4 | 11.6-18.4 | 90 - 1330 SOME RESTRICTION
8.5-11.0 18.5-24.2 | 350 - 600 140 to 95 90 to 60 }
11.1-14.1 24.3-31.1 | 850 - 1200 82 to 44 50 to 27 g
2
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Sulfur dioxide, carbon monoxide, and oxidants in varying amounts have
been recorded at the scattered desert locations of Ajo, Davis Dam, and

Yuma. Carbon monoxide, hydrocarbons, and nitrogen oxides have been measur-

ed in some residential areas and near vehicular traffic.

Selected data from stations representative of southwestern Arizona are
given in Table 4. In most instances, national and state standards are
not exceeded. The exceptions are particulate levels (including dust) at
Yuma and Ajo and oxidant levels at Yuma.

The implications of these measured values as well as the Davis Dam obser-
vations farther north are that background ambient dust levels at the pro-
ject site mdy frequently exceed air quality standards, but not nearly as
much as those in disturbed areas such as Ajo and Yuma. In addition,
along and in the vicinity of Interstate 8, 1t is possible that high oxi-
dant and carbon monoxide levels could occur under the light wind condi-
tions that often prevail through the San Cristobal Valley.

1.2.1.8 NOISE

Ambient noise levels on the project site are low (measured at approxi-
mately 30 dBA). Background levels were measured in April 1277 at the
T.+eland Post Office and school and at the Interstate 8 reststop.

'mey were between 45 and 50 dBA at both locations when no traffic was
passing. Traffic raised these levels to between 55 and 70 4BA and a
train passing the Interstate 3 reststopraised sound presgsure levels to
79 dBA.

1.2.2 Biological Environment (AFERN 3.4)

1.2.2.1 GENERAL

The proposed site liss in the Sonoran Desert within the lower Colorado
desert subdivision, and is the hottest and driest area of all North
american deserts (18). Because of its remoteness, extremes of tempera-
ture, and inaccessibility, much of the area within LAFR remains the least
disturbed part of the Sonoran Desert within the United 3States. J3razing
by domestic livestock, mostly cattle and sheep, which has had a detri-
mental effect on plant species composition and abundance in most of
Arizona, appears to have not affected the project site. The studies
conducted for this Environmental Statement indicate that the proposed
site lies in an area structurally and biologically characteristic of

many alluvial areas of the Sonoran Desert in southwestern Arizona,
particularly portions of the Cabeza Prieta National Wildlife Refuge to
the south (19) and the bajadas of the Kofa National Wildlife to the north.
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Table 4. Existing air quality data for the southwestern Arizona monitor- '
ing stations nearest the project site. <Circled numbers exceed ?

both federal* and state** air quality standards (15, 16, 17,
10, 11).
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The site area (except at the extreme upper end of the long alignment) is
somewhat unusual for the Sonoran Desert as a whole because of the marked
paucity of catci and ocotillo. Sahuaro cactus (larnegeia gigantea) is
conspicuous by virtue of 1ts size and form along drainageways in the
upper and midbajada but does not reach the density it has over much of
its range. Here it is almost invariably associated with large shrub or
tree "nurse plants" under which it becomes established.

At the upper end of the alignment the most conspicuous topographic fea-
~Jure 15 the presence of barren, flattish areas of darkly varnished desert
pavement dissected by shallow washes %o deep arrovos. The deeper arrovos
origilinate in the mountains while the washes originate upon the pave-

ment fans themselves., These pavement areas, which represent old alluvial
fan surfaces, are devoid of perennial vegetation except in the arroyos.

1.2.2.2 VEGETATION (AFERN 3.4.1)

The baijada on which the proposed site is located extends a distance of 5
miles (10 km) from the base of the Monawk Mountains to the playa of the
San Cristobal Wash with an elevational drop of 500 ft (15 mj. Along

this elevational gradient there are substantial changes in drainage
patterns and surface that substantially influence the species composition
and distribution of vegetation. The characteristics of the vegetation

1n turn influence the distribution of animals,

Perennial Vegetation

The plant associations encountered by the project include the paloverde-
sanuaro assoclations in the upper bajada with the addition of ocotillo at
the mountains, grading into creosote busn-scrub associations with white
Dur sage in the middle bajada. Mesquite hummocks and patches of saltbush
are common near San Cristobal Wash. Along the major arrovos the blue
paloverde-yellow paloverde-ironwood complexes form a desert riparian
community. As the small washes grade into the playa, mesguite and salt-
bush become common.

Yegetation Of the site falls within the lower Colorado Valley subdivision
of the 3onoran Desert (20). It also retains some elements of the Arizona
Upland region to the east. Along the elevational gradient traversed by
the long alignment there occur interrelated changes in the topography,
drainage pattern, and substratum (soil) characteristics. These changes
nave a pronounced effect on the aspect and species composition of the
vegetation. Tigure 17, as well as showing watercourse crossings, Jives

a wvisual characterization of vegetation encountered at different eleva-
tions of the bajada.
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In the smallest washes on the fans, vegetation consists of Encelia
farinosa (orittlebush), Larrea divaricata (creosote busnh), and Ambrosia
dumosa {(white bur sage), with occasional Krameria grayl (ratany), and
Hibrscus denudatus. The latter is characterlstic of the lower rock-slopes
above the alignment and occurs in washes only in the uppermost part

of the bajada. As these washes deepen slightly, stunted Olneya tesota
tironwocd) and Cercidium microphyllum (yellow paloverde) also occur.

These latter species form trees characteristic of washes virtually through-
out the Sonoran Desert. Occasional sahuaro cactus (Carnegiea gigancead)
complate the persnnial flora of the minor washes. Most large sanuaros on
the s:te have several nest holes formed originally by Gila woodpeckers and
common f{lickers but utilized by other bird species including elf owl. A
number of the older sahuaros have galleries soiraling up the trunk,
avidently gnawed by wood rats (Nootoma). Characteristic Veotoma stick
nests were observed adjacent to several of the large washes and arroyos.

The barrel cactus (Ferocactus wislizeni) is the only other conspicuous
cactus along the alignments. It occurs as scattered individuals on sandy
Larrea £lats on the lower bajada and flood plain at the lower and of the
alignments.

Opuntia acanthocarpa {buckhorn cholla) exists as a few 3cattered indivi-

duals at the lower end of the alignment, and it and 0. bigelovii (Teddybear

cholla) are common at the axtreme upper end of the alignment. Mammil-

laria tetrancistra (pincushion cactus) is uncommon in rocky places in the

er and mid-bajada and on rockslopes, and two individuals of Cereus

gg:: {night blooming cereus) were observed, one at the upper end of

ne long alignment and another near Interstate 8 midway down the bajada.

latter species is often inconspicuous (when not in flower it re-

les dead sticks where it grows under large trees along washes) .

may be more common than site observations suagest.

ocotillc (Fouguieria splendens) occurs as a few scattered individuals
<he uppermost end 5f the alignment. It and many of the cacti become
common on the rockslopes of the Mohawk Mountains immediately above

ne uprer end of tne alignment.
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The arroyos of “he upper bajada support the most diverse perennial flora
of =he alignment area. All the above species occur here (Olneya and
Cercidium as well-developed trees, as well as the tree Cercidium Ffloridum (blue
paloverde), which reaches its maximum numbers in arroyos about one-
“nird of the way down the alignment., Characteristic snrubs

include Hyptis emory: (desert lavender), Acacia greggii (catzlaw acacia),
Ambrosia liicifoiia (hollv-leaf bur sage - restricted to this part of
Arizona), is californ:zca ‘California trixis;, Bebbia juncea (tor-
toise's delight), Lycium andersonii (box thorn), Condal:a .ycioiides wvar.
canescens (gray thorn), Teucrium ;:andulosum (glandular jermander, un-
common 1n Arizona), Sphaeralcea ambigua (deser= mallow), Fagonia cali-
fornica subsp. aevis (California fagonia), and Ditaxis lanceolata (nar-
row-leaved ditaxis). Two perennial vines grow on the larger snrubs and
trees: Sarcostemma cynanchoildes var. hartwegili {(climbing milkweed) and
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3randega bigelovii (brandega). Perennial herbs include two spurges or
sand-mats, Euphorbia polycarpa and E. glyptosperma, and the four o'clock,
Mirabilis bigelovii. The epiparasite Phoradendron zalifornicum (desert
mistlatoe), grows on Olneya, Cercidium, and Acacla, and the root para-
site Orobanche ludoviciana (broom rape) - in this area parasitic on tne
roots of Ambrosia, Encelia, and occasionally Opuntia - sends its spikes
of flowers up in good years.

At about the midpoint of the long trench alignment (Areas D and E),
well-developed desert pavement areas cease to exist, and the arrovos

and washes become shallower. During storms, sheet flooding and deposi-
tion occur, preventing the development of desert pavement and allowing
the development of vegetation in the interfluvial aresas. Between
drainageways, Larrea occurs in the sandy-silty to sandy-gravelly soils
with occasional Ambrosia dumosa as an associate. Scattered small iron-
woods and yellow paloverde occur in washes and in the arrovos: many

of the same species as those in arroyos higher on the bajada occur

with the addition of occasional Hymenoclea salsola {cheese bush) in

sandy wash soils. Cercidium floridum (blue paloverde) reaches its great-
est development in arroyos ners put several of the uppermost bajada shrub
species including Trixis, Teucrium, Condaiia, Fagonla, and Sphaeraicea have
elther dropred out or become guite uncommon.

A gradual transition occurs between this region (which has many tree-
iined shallow washes winding their way through lLarrea flats) anéd the area
of the base of the alignment (which has a less rocky, sandy-silty soil
with a more or less uniform stand of Larrea). Vegetation of washes
less than a foot deep 1s distinguished from the surrounding Larrea flats
only by a greater frequency and size of the characteristic shrubs of the
arsa {(larrea, Ambreosia dumosa, Atriplex canescens [four wing saltbush],
Fart:folia {cattle-spinach]) and by the addition of the conspicu-

ways on the lower part of the bajada and adjacent flood plain. 3Scattered
a f the tall herbaceous Argemone intermedia (orickly poppy) are
cteristic of this area.

In spring, the diminutive annual Plantago insularis (Indian wheat) carpets
the area with densities up to 400 individuals/mé, ranging in height from
2 cm or less %o 20 cm or more depending upon the favorableness of the
situation. Maximum size is attained in small depressions. Table 5 com-
pares size and reproductive output of a Plantago cooulation growing

-

adjacent to %5 inch deep %tire ruts and a population less than fr (1 m)
away on an undisturbed soil surface,
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Table 5. Comparison of size and reproductive characteristics
of the annual, Plantago insularis, growing adjacent
to 6-inch deep tire ruts near base of long alignment
and on undisturbed soil 1 meter away. Data are ex-
pressed as mean * standard srror; p indicates the
probability that the difference between means is not
significant (Student's t test). Seventeen plants
were measured Sor each sample. April 3, 1977.

TALLEST STEM | LONGEST LEAF 4# INFLORESCENCES | # CAPSULES PER
{zm) (cm) PER PLANT INFLORESCENCE®*
Tire Rut 14.1 = 2.5 6.4 = 1.2 45 + 14 30.4 £ 7.0
“ndisturbed Soil 4.7 = 1.6 3.6 = 1.2 22 £ 10 14.4 = 3.8
Student's * 12.51 6.49 5.41 8.04
D < 0.001 < 0.001 < 0.001 < 0.001

*Each capsule contains two seeds.

[®]

n the lower bajada and Ilood plain the shrubs are usually less than 3 ft
{1 m) tall and there are occasional small trees (0Olneya and both species
of Cercidium) as tall as 6 ft (2 m) growing along the larger washes.
There are also individuals of the barrel cactus (Ferocactus wislizeni),

a characteristic species of sandy flats, here occurring at the western
limit of 1ts distribution.

3eloy the lower end of the alignments there are small sand hummocks held
in place by mesguite (Prosopis juliflora var. torreyana), which also grows
1n small washes nhere, and by lLarrea and Hilaria. The transition to the
playa 15 marked by an increase in frequency of the somewhat salt-tolerant
saltbushes (Atripi=x -anescens and A. polycarpa) and by the succulent-
ieaved halophytic subshrub Suaeda torreyana var. torreyana (Torrey's
Sea-blite). Mesquite also occurs on the playa fringe.

The clear altitudinal zonation of tree and shrub species composition is
shown in Figure 20, which includes data from San Cristobal Wash to the
base of the Mohawk Mountains. Data from interwash transects and from
small washes are included in this figure. Figures 21 and 22 are photo-
jraphs of the characteristic vegetation.

In some areas of all elevations on the bajada, in addition to perennial

flowering plants, there are extensive growth of scil lichens, which appear
~o add considerable stability to the s0il.
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PERCENT COVERAGE 1P 0
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TME IOVERAGE FOR AREA JISRESTAICTED 1) & TRANSECT

TJOWM NASH AND ' INORES THE 3ARREN UESERT PAVEMENT

BETWEEN WASHES

Figure 20. Percent vegetation coverage on interwash transects (solid
lines; bare ground had a value of greater than 80 percent and
is not included), or the number of plants per 15 m length of
small wash (dotted lines) on an altitudinal gradient from
San Cristobal Wash (Area A) to the base of the Mohawk Moun-
tains (Area G) parallel to the proposed trench alignment.
There 1s a clear altitudinal zonation of species composition
but creosote bush (Larrea divaricata), white bur sage (Ambro-
sia dumosa), and Lronwood {(Dlneya tesota) are present at all
elevations.

Epnemeral Annual Plant Species

Ephemeral annual species vary greatly from year to year in distribution ‘
and abundance owing to the great temporal and spatial variability of rain- )
fall, and to specific germination-regulation mechanisms which restrict ‘
jermination of a species to times when sufficient soil moisture [usually
the eguivalent of 1 in (2.5 cm) or more precipitation] coincides with
temperatures favorable to <hat species' germinatiosn (22). Both winter
and summer annuals occur on the site.
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Figure 21. A Sahuaro Cactus and Paloverde Tree

s

372p-21

in minor watercourses on
the Upper Bajada ncar the longer trench alignment.

g

372p-22

Figure 22. The sparse Creosote Bush community of the Lower Bajada.
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Annual species occurring on the site fall into two generally recognized

groups: summer and winter annuals (20, 23). These groups differ not
only in germination-requlation mechanism but also in the photosynthetic
vatnway employed (24). From the total winter annual flora of a site,

different selections of species may appear on the site from year <o y=2ar
depending upon local temperature and rainfall conditions for that parti-
cular year. For these reasons, annual plants are not considered in the
Juantitative vegetation descriptions. A serious attempt was made, how-
ever, to collect all annual species occurring on the site in summer

1976 and spring 1377, and these species are included in the plant species

list in Reference 88. 1In addition, comprehensive plant collections

were made in nearby areas having more favorable local conditions, and
three species from these collections likely to occur on the site under
favorable conditions are included in that species list. Due to the
vearly and seasonal fluctuations in species composition and abundance of
annuals »n the site, they were not considered in detail in the quantita-
tive vegetation description prepared for this statement. Annual species
collected in late summer of 1976 and spring 1977 are included in the
clant species list in Reference 88.

An examination was 3¢ «re Department of the Interior Fish and Wild-
life 3ervice lists of 2ndangered and <hreatened plant species occurring
1n Arizona and recently extinit or Dossibly extinct species in the Con-

3
[
&
v

=inental United 3ta%tes '.I5). All species reported to occur in the Sonoran
Desert, or posslbly naccurring rhere as stragglers, and species reported to

-

sccur in and near ‘Yuma Zounty (13, 26, 7, 28, 29, 30) were noted and
information 2n their appearance, nabitat, and recorded distribution was

evaluatad. A rarerful search was made for these species during the field
inves=tigations »n the oroject site and in %he vicinity. No endangered
or tihrsatensed specias were found on the project site or in nearby simi-
1ar napbitats. There 1s some possibility that one or more of the endan-
gerad and <hreaten=d specles Accurs in the adjacent Monawk Mountains out
of range >f potentiali disturbance Irom the projsct.

Plant Species Protected by Arizona Law

e

Arizona State law (31) desigrnates certain plant groups identified by
potanicai names as protaectad. Species that occur on the site that are
crotac=zed by these laws are listed Ln Table 5.

These taxa and other oSrot 2d or endangered ones considered to have a
remota Dosslbility of occurrence on the site (Atripisx hymenelytra,
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Table 6. Species occurring on the proposed project site protectzd
by Arizona state law. Nomenclature follows Kearney and
peebles (27). Habitat information is contained in the
annotated plant checklist for the project site (Base-
line Studies).

CACTACEAE :

Carnegiea jigantea - sahuaro

Ferocactus wislizeni - barrel cactus

Mammillaria tetrancistra - pincushion cactus

Opuntia acanthocarpa - buckhorn cholla

O. bigelovii -~ teddy bear cholla

Peniocereus greggll var. transmontanus - night-blooming cersus

FOUQUIERIACEAE:

Fouquieria solendens - ocotillo

LEGUMINOSAE:

Cercidium floridum - blue paloverde
C. microphyllum - yellow paloverde
2lneya tesota - lronwood

Prosopls julifliora - mesquite

Dalea spinosa, Rhus kearneyi, Crassulaceae ~ Dudleya arizonica = Echeveria
pulverulenta) were carefully searched for during the field investigations.
I+ is considered highly unlikely that protected taxa (other than bulb-
forming Liliaceae) not included in the species list occur nere. The bulb-
forming Liliaceae (Hesperocallis, Allium, Triteleliopsis, Dichelostemma,
Ca.ochortus) present a problem because, like desert annuals mentioned
earlier, plants existing underground as perennia. bulbs or corms may not
aprear above the surface except in "good" years. "Znrod" years for a

given species at a given locality may occur infrequently. Thus, although
no Liliaceae were observed at the project site during .976-1977 - a rela-
tively good year - the possibility that one or more specles occurs here
can be deemed rather unlikely but cannot be ruled out.

1.2.2.3 WILDLIFE (AFERN 3.4.2)

Wildlife of LAFR and its vicinity is generally more abundant and diversi-
fied in the paloverde -sahuaro associaticn than in the creosote bush=-

scrub community. Lists of the vertebrate species expected in desert habi-
tats occurring in the vicinity of the project site are included in
Reference 38.
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The only large mammals whose presence was verified during the field
studles on the site were coyote, kit fox and a wild horse. Badgers and
striped skunks may also occur in the vicinity but no observations or
definite identification of sign were made of these species. The status
of the two large mammal species in the area that are of greatest public
interest (the Sonoran pronghorn antelope and the desert bighorn sheen)
15 discussed in detail below under "Animal Species Protected by Federal
and State Law, "

Six species of rodents were trapped during the two site surveys {(con-
ducted during September 1976 and April 1977). These included five
species of pocket mice and the Merriam kangaroo rat. The only other
speclies of small mammals observed were two species of ground sqguirrel,
the desert cottontail and the blacktail jack rabbit. Trapping data, and
relative abundances of species are contained in Reference 88.

Thirty~-five species of birds were observed on the site. Breeding be-
havior was observed in 13 of these species during the April 1977 study.
Most of the bird species found on the site utilize the trees and denser
vegetation of the arroyos for their breeding activities although

some species such as the sage sparrow and Brewer's sparrow nest in the
open, flat areas. A bpird specles list is included in Reference 88.

Animal Species Protected by Federal Law

The most recent United States Fish and Wildlife Service List of Endangered
and Threatened Wildlife (32) includes only one species of animal, the
sonoran pronghorn (Antilocapra americana sonoriensis) that would be

likely to occur on the site. Sonoran pronghorns at one time occupied
"Jdesert plains of central western Sonora and north to southern Arizona'
but in 1973 were reported to be "found in the United States only in a
limited portion of the Cabeza Prieta Game Range (20 miles south of the
site} and the Organ Pipe Cactus National Monument, Arizona" (33). More
recent continulng observations conducted by personnel oI =he Cabeza Prieta
National Game Range, the United States Border Patrol, the U.5. Customs
Service, and the Arizona Game and Fish Department, and collected in annual
Completion Reports by the Arizona Game and Fish Department (34) have re-
corded some 160 observations of a total of 700 pronghorns (some probably
multiple observations of the same individuals) on or near LAFR (LAFR,
Cabeza Prieta National Game Range, and Organ Pipe National Monument) since
1363. These are mapped on Figure 23. There have been no recorded sight-
ings or other evidence of pronghorns in the San Cristobal Valley within
12-15 miles of the project site. The nhabitat is similar to that of the
Monawk Valley to the west 5f the Mohawk Mountains where, since 1263, ten
3i3n%ings i1ncluding 36 animals have been made (34). It is not known why
srongiacrn should occupy one and not both of these valleys, and the iack of
Joservations does not rule out the possibllity that pronghorn may occa-
sionally be present in the 3an Cristobal Valley and on the project site
1tself.
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Because the Sonoran pronghorn 1s an =2ndangered species, tne United 3tates
Fish and Wildlife Service (FW3) Regional Director (Albugquergue) 2stab-
lished a "recovery team" to study the species and determine its "critical
nabitat" 1n accordance with 3Section 7 of the Endangered Species Act. The
"critical habitat" recommended by the recoveryvy team is shown in Figure 23
and 1ncludes the project site. The FWS Regional Director determined that
there was insuificient justification accompanying the recommendation to
support the designation and returned the recommendation to the rzcovery
team for IZurther study. The Alr Force 1is currently in <onsultation wi%h
the U.3. Fish and Wildlife Service on this issue, and a lettar from the
FWS Regional Director indicating that the project as described herein
"...will not adversely affect the pronghorn or its essential habitat..."
15 1ncluded 1in Appendix 2.

Animal Species Protected by State Law

Desert bighorn sheep are the only large game mammals occurring in the vici-
nity of the site aside from occasional visits of mule deer, and are of
particular interest to the Arizona Game and Fish Department. Their

population size in the Mohawk Mountains is stable and estimated to be
approximately 25 individuals (37). Bighorns in this area are not particularly
sensitive to nearby human activity (34) but may temporarily leave an area

of noisy human activity, such as construction and blasting (37). The

long trench alignment terminates at the base of the major seasonal

use area for bighorns in the Mohawk Mountains. During the wetter,

cooler months of January through April, bighorns frequently occupy

tne inselbergs (rock outcrops) protruding from the bajada to the north-

west ané southeast of the upper terminus of the long trench alignment,

and also may be found on the bajada near the base of the mountains (37).

There are no documented tanks (water catchments) on the eastern flank of
Mohawk Mountains to attract sheep, but one has been reported adjacent to

the abandoned mine a mile to the northwest of the terminus of the long *
alignment, and another putative small one was located during the archaeo-
logical survey (for this EIS) at the base of the mountains directly in
line with the long alignment. Neither has been located by the Arizona
Decartment of Game and Fish.

All vertebrates and some invertebrates are protected in arizona to the
extent that a hunting license with the appropriate stamps is required for
collecting them. A few species known to occur on the project site are
protected individually but for reasons unrelated to potential distur-
bance from construction activities. The possession of two genera of
lizards for =2xample, chuckwalla (Sauromalus sp.) and the horned lizard

(Phrynosoma sp.), is restricted to prevent their collection and sale as :
pets. ;
.'
.
4
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1.2.3 Socioeconomic Environment (AFERN 4.0)

1.2.3.1 ECONCMY AND SERVICES (AFERN 4.2)

The preject site 15 located in a very sparsely populated portion of south
central Yuma County in Southwestern Arizona. The closest major urban
centers are Phoenix, Arizona,; Tucson, Arizona, and San Diego, California.
The only medium-sized city within 100 miles of the site is the City of

Yuma, Arizona (about 54 air miles [87 km] and 64 road miles [103 km]* west) .
Several small agricultural and tourist service communities exist along
Interstate 8 within 50 miles of the site. Dateland, Arizona is about &
air miles (1l km) and 7 road miles (13 km) east of the site, but consists
of only a lunch counter, gas station, post office and gift shop. Date-
land will be the access point for traffic leaving the site. Tacna, Ari-
zona 1s approximately 16 air miles (30 km) or 19 road miles (30 km) west
of <he site and contains the nearest motel and some other services. The
closest doctor is in Wellton, Arizona, about 25 air miles (46 km) and 37
road miles (69 km) west of the site. Each of these communities has only
a few hundred people. Gila Bend, Arizona has about 2,000 people and is
apout 46 air miles (85 km) or 48 road miles (83 km) east of the site.
Yuma 1s about 49 air miles (91 km) and 65 road miles (100 km) west of
Dateland and the closest community providing a full range of services as
well as a sufficient labor £force to support the project. Over 70 percent
of the population of Yuma County lives in the vicinity of Yuma City.

Yuma County and City are considered in some detail here because it 1is
thought that most of the construction force will come from or relocate 1in
Yuma.

The City of Yuma offers a sociceconomic infrastructure not unlike most
communities in the population range of 25,000 to 100,000 people: schools,
ooiice, hospitals, libraries, developed recreation opportunities, shop-
ping, housing, and water and sewerage facilities are all available in Yuma.
Zlementary school enrollment growth is occurring in the Crane Elementary School
District while declines are being experienced in the Yuma Elementary School
District No. 1. The two schools operated by Yuma Union High School Dis-
trict are currently over capacity. The Police Department has a staff of

73 people to serve Yuma and the adjacent area. Fire protection in the

city is provided by 59 firefighters operating from 3 stations and the
Insurance Underwriters have assigned Yuma a rating of 4B**. The 26 fire-
men of the Yuma Rural/Metro Fire Department, Inc. provide subscription

*
Alx miles are straight-line distance from Stoval aAirfield; road miles are
r

from Stoval Airfield to Dateland and then along Interstate 3.

x*
The National Fire Underwriters and the Insurance Services Office eval-
uate a community's overall fire defense and rate it according to an
insurance protection class. The grades range from 1, the best, to 10.
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Figure 23.

Sonoran pronghorn
proposed critical habitat area
and recorded sitings.

(redrawn from reference 81}
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fire protection to property outside the city. The closest comprehensive
health care services to the site are in Yuma. Facilities include a nos-
pital, convalescent center, outpatient clinic, psychological counseling
center, and the County Health Department. The hospital, Yuma Regional
Medical Center, an acute care facility with 60 physicians and surgeons on
staff, is currently expanding from 167 beds to 220 beds. The city main-
tains 14 parks and recreation areas including a 240-acre recreation com-
plex. Electricity 1s provided through the investor-owned Arizona Public
Service Company, mainly from the Four Corners generating station. Water
is provided from the Colorado River with a maximum supply of 50,000 acre
feet, depending on the river level. Wastewater is treated at the city's
6.5 mgd plant. Effluent meeting Arizona State Department of Health

water quality standards is discharged to the Colorado River. All of the
above listed facilities, except the high schools, are considered adequate
for current requirements, and will accommodate any temporary growtn (un-
expected) induced by the MX buried trench project.

The ethnic composition of Yuma County's population includes a large pro-
portion of Spanish heritage people (27 percent); smaller concentrations

of blacks (3 percent), native Americans (4 percent), and Orientals (1 per-
cent!; and 65 percent white. Indian populations are concentrated in
reservations near the western border of the county. Blacks tend to con-
centrate in Yuma City, and other groups are randomly distributed through-
out the population centers {38, 39).

Tourism 1S an important component of Yuma City's ecoromy and has resulted
in 2 large number of temporary housing units. These facilities are sum-
marized in Table 7. The tourist season generally peaks in January, but
2xtends from October to March. In the off-season, a large number of
units are available; even during the season, some units are typically
available. Gila Bend also provides tourist facilities including nine
motals with 284 rooms (40). Tacna's one motel has 22 units, while Well-
ton's one motel has 14 units.

The economic region most likely to be influenced by proiec penditures
includes both Yuma and Maricopa (Phoenix) counties wk’™ . & ! ‘r widely in
rerms of total income. In 1972, income in Yuma Count .-s . 1 $241

million and in Maricopa County almcst $4 billion. Earnings in the two
counties in 1972 are presented, by Industrial Division, in Table 8. Yuma
County's private sector is dominated by agriculture as the prime earnings
generator with the combination of trade and services holding a strong
position, reflecting, in part, the importance of tourism to Yuma. The
government sector is about the same size as agriculture as a source of
earnings, and the presence of substantial military activities in the
zounty accounts for much of this sector's earnings. Maricopa County,

on the other nand, exhibits some of the character of what has come to be
termed a postindustrial economy, where a large manufacturing capacity
nas been overshadowed by the more rapid growth of trade services and
local government, elements more oriented toward local needs.




Table 7. Temporary accommodations in the City
Yuma, 1976 (39).
OCCUPANCY RATES
NUMBER OF
TYPE UNITS/SPACES WINTER SEASON REST OF YEAR
PERCENT PERCENT
Mobile Home Park 7,0361 98 39
Apartment 2,087 100 92
Motel-Hotel 1,332 93 62

lan additional 262 spaces are under construction.

Table 3.

Personal income in 1972 in Yuma and
Maricopa counties (41).

| YUMA COUNTY INCOME MARICOPA COUNTY INCOME
INDUSTRIAL DIVISION
MILLIONS PERCENT MILLIONS PERCENT
OF DOLLARS O% DOLLARS

Farm 3 74.8 30.9 $ 140.7 3.5
Mining 0.1 - 4.3 0.1
Construction 12.2 s.1 422.0 10.6
Manufacturing 9.5 3.9 803.2 20.3
Transportation, Communica-

tion, Public Utilities 11.5 4.8 251.6 6.3
Trade 31.3 12.9 717.4 18.1
Finance, Insurance, and

Real Estate (o) ! - (o) ! -
Services 22.8 9.4 653.3 16.5
Jther (p)1 -- (D) ! --
rederal Zovt-Civilian 22.8 9.4 114.4 2.9
rederal Sovt-Military 27.4 11.3 106.1 2.7
State & Local Sovt. 22.6 3.4 453.1 il.4

TOTAL Zarnings by Place 5241.7 100.0 $3,965.0 130.0

of Work

‘Data not provided because of disclosure rules.
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Table 9 places the labor force of the two counties in the context of
conventional economic structure as defined by the Standard Industrial
Classification System. Yuma County is dominated equally by agriculture,
trade, and government, with services in a lesser though still significant
role. Maricopa County's leading source of employment is trade (wholesale
and retail combined). Services and government are a strong and equal
source of jobs, second only to trade, while manufacturing also occupies

a strong position.

Table 9. Employment in Yuma and Maricopa counties in 1975
and July 1976 by SIC (in 1,000s of people)

(42, 43).
| 1375 ANNUAL AVERAGE SULY 1976
STANDARD INDUSTRIAL L
CLASSIFICATION ‘l YUMA JCUNTY MARICOPA COUNTY TUMA COUNTY MARICOPA COUNTY

AMOUNT PERCENT AMOUNT PERCENT AMOUNT PERCENT AMOUNT PERCENT
Agriculture 3.3 23.1 10.1 2.3 5.1 21.9 12.3 2.3
Mining and Quarrving 3.0 . J.1 7.4 3.1 2.0 2.1 4 2.1
lanstruction | 1.1 i 4.6 23.3 5.3 P 4.7 21.8 4.9
Manufaczuring ! 1.2 ! 5.1 71.3 io.2 1.2 3.3 72.4 16.3
Transportation, Jommuni- | |

cat:ion and Public )

Utilities i 2.3 3.5 23.0 5.2 J.8 3.3 23.3 5.2
Trade [ 3.5 23.3 i13.0 25.7 3.6 24.0 115.0 25.9
finance, Insurance & ‘w

Real Estate : -] 2.5 32.2 7.3 2.9 2.6 33.1 7.4
Services ] 3.5 14.8 83.2 18.23 3.6 15.4 84.3 13.9
Soverament ! 5.3 23.2 33.0 3.9 5.3 22.7 83.9 18.9
TOTAL i 3.7 100.3 439.5 100.9 23.3 100.9 444.5 100.0

The construction labor force of Yuma is about 1,100 people and three
local projects are known to be placing demands on this supply. The Colo-
rado River crossing of Interstate 8 is employing about 75 peovnle. Iowa
Beef is planning a processing plant in Yuma that will reguire about 185
construction wcrkers. These two projects should be completed in early or
mil 1273. The Bureau of Reclamation's salinity control project now em-
ploys about l8C construction workers and this labor force is expected to
continue 2xpanding through mid to late 1979.

The rapid growth that has historically characterized Yuma is expected to
continue. Economic growth to support the population growth is largely
manifest in the Iowa Beef Processing Plant that may employ up to 1,600
Deople py the early 1980s.
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1.2.3.2 TRANSPORTATION (AFERN 4.4.1)

The primary form of transportation to LAFR is by highway. Construction
workers will commute to the site via highways, and much of the equipment
and material will be delivered by highway. Some material will be trans-
ported by rail.

Highways

The major highway in the Yuma to Phoenix transportation carridor is Inter-
state 8 (U.S. 80), a four-lane divided highway with limited access. Off-
ramps are located at: Wellton, Roll, Tacna, Mohawk, Dateland, Aztec, and
Sentinel in the vicinity of the construction site. Table 10 summarizes

ne traffic characteristics on Interstate 8.

Table 10. Traffic volumes on Interstate 8 between
Yuma and Gila Bend (44).

TRAFFIC CHARACTERISTICS MEASURE

apt! on HHighway Segment
Yuma to Wellton 5,700 ADT
Well:-on to Maricopa County Line 5,200 ADT
Maricopa County Line to Sentinel 5,600 ADT
Sentinel to Gila Bend 5,400 ADT

Traffic Composition

Peak Hour (percentage of daily traffic
occurring during the hour of most

neavy usage) 12 percent
Peak Hour, Trucks (percentage of trucks

during the peak hour) 10 percent
Overall Trucks (total percentage of trucks) 17 percent

Travel in heaviest direction during peak
hour (percentage of traffic going in a
single direction during the peak nour) 55 percent

Average Vehicle Occupancy

Jverall s 1.3 persons/venicle

Zut of State 2+ persons,/venicle

taDT = Average daily trips by vehicles using the highway.
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Traffic characteristics are expressed in terms of average daily number of
trips (ADT) occurring on different segments of Interstate 8. The traffic
composition figures from Table 10 show that there is no heavy peak hourly
traffic flow, nor is there a strong unidirectiocnal flow.

No paved roads exist inside the range in the vicinity of the project site.
There are a few jeep trails crossing the range but these are rarely used.
The general public is not allowed to travel within the boundaries of LAFR
without express permlssion.

Rail Transportation

Rail service is provided in southwestern Arizona by the Southern Pacific

Transportation Company. One line connects Yuma, Wellton, and Phoenix and
another connects Wellton, Gila Bend, and Tucson. An operational zassing

siding and an old spur exist opposite Stoval Airfield (abandoned). Table
11 summarizes present traffic on these two lines.

Table 1l1. Train traffic in the vicinity of the site (45, 486).

BETWEEN FREIGHTS PASSENGERS TOTAL

(Per Week) (Per Week) | (Per Week)
Wellton & Tucson 140 0 140
Wellton & Phoenix 21 6 27

Alr Transportatlon

Three airports with ederal Aviation Administration controli towers exist
in the wvicin:ity of the site. They are Yuma International, Gila Bend and
Pheonix 3ky Harbor International. There are numerous apandoned air-
fields on LAFR, one of which 1is Stoval airfield. Restricted flight opera-
t1ion areas =2xist around the base and the low level {under 18,000 feet
{3,486 m]) £light paths. General aviation aircraft are pronibited from
£lying above the bombing range and typically follow low level flight paths
in times of low wvisibilicy. ‘Yuma International is used jointly by civil-
1ans and “he United States Marine Corps; civilian traffic accounts for
apout one-sixth of the rtotal operations (47, 48, 49).

1.2.3.3 ARCHAEOLOGIZAL 3ITES

Three archaeological field surveys of the area likely to be aff
ject construction were conducted during the periods 28 to 30
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1976; 6 to 19 April 1977, and 20 to 22 July 1377. A =0
were recorded during the field surveys. These -an oe
categories: trails (3 sites); temporary campsites 5 t=s); rock
rzatures (1) sites); 1solated artifacts ‘3 sices); and nistoric artifa.-s
9 sites). In addition, one natural feature =nat .ould be mistaken f.r

a s1te was recorded as MAV-24. In accordance with federal guildelines,

a map of all sites nhas been prepar=d and provided t©o the 1zona 3tate
Historic Preservation Office (along with a zopy >f © and 1s on
£i1l2 at the Arizona 3Stare Museum. A determination Of Mational Register
2.1g1bi1lity 1s being pursued at this time. The map 13 not included 1in
this EIS iIn order to minimize disturbance of sites or unauthorized
removal of artifacts. However, the approximate study area is mapped

n Figure 24.

al 2f 42 s1tes
ouped Lnto five

w
[ o S e 4

The method employ=d on the first survey in September 1976 was to zig-zag
pack and forth along a corridor which extended at least 70 £t (20 m)
along each side of the project centerline. Vegetation was very sparse
along the line, thus visibility was good. A second intensive field sur-
vey was carried out along a 2,000 £t (614 m) wide corridor along the
southeast side of the proposed long trench alignment and along a similar
corridor to the southeast of the short alignment during the period &
through 10 April 1977. Each of three archaeologists covered a tran-
sect approximately 330 ft (100 m) wide by walxing in a zig-zag pattern.
In this way 1t was possible to examine the entire 2,000 ft (614 m) cor-
ridor by walking the 1,000 ft (397 m) closest to the staked line for a
given distance, and then reversing direction to cover the outer 1,000 t:
{337 m). The rhird phase i1nvestigation concentrated in the area 1,000 £«
m) northwest of the proposed allgnments, with technigues simiiar *+o
se used on the southeast side. The third survey pericd was 29 to

A3 archaeological features were encountered they were assigned seguential
a

fi21d number .g., MAV-17). Then, descriptive information about the fea-
zure and it “ting was recorded, the feature was mapped and photographed,
and in mest . ._.25 where artifacts were present they were collected. All
ar=wifacts and Zield notes are on file at the Arizona State Museum in Tuc-
son. Arizona. When sites were encountered they were recorded on the Ari-
zona 5tate Museum site survey form. The policy followed in making arti-
fact zollections was as follows:

—

Wnere artifacts were found within the project right-of-way,
a Zetailed map was made and all artifacts were collected.

2. Wnen artifacts were found outside the project right-of-way,
~hey were mapoed and onlv a minimal collection for identifi-~
-atlion purposes was made.
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Tiald Numbers: MAV-1, MAV-2, MAYV-13, MAV-19, Mav-21, MAV-29, MAY-31, [AA/-353

Z13ht trails were discovered during the archaeolcgical survey of the zZr»
area. Seven of the trails run roughlyv parallel t£o one another and o ¢
; Mchawk Mountains. They occur on the lower portion of the upper batada
| and they are visible only where they cross desert pavement. While it is
possible that prehistoric travellers walked along the lower bajada as
well, and that these trails simply were not preserved, it seems more
likely that most travel was restricted to the lower portion of che upper
pajada. Several reasons can be suggested in support of chis contention.
First, the soft soils of the lower bajada make walking more difficult in
omparison to walking on the hard desert pavement. Second, by walking
on the upper bajada long distance travellers would be closer to the moun-
*a;ns, the most likely source of water during most of the year. A third
tor which may have encouraged travel on the lower portion of the upper
sajada is the distribution of three species of economic plants. The iron-
wood, blue paloverde, and yellow paloverde all reach their nighest den-
t12s in thils area todavy.

“rails parallel to the Mohawk Mountains zan be divided into two
myres. The first =vpe, tralls with associated cerami: armi-
b laces MAY-L o and MAV-3L The other Zive %trails (MAV-2, MATY-LZ,
=23, and MAV-35) nad no pottary associated with them along i
2d o 2ate Several innarpretatlions 2% Thls situatiodn are $Soss1idli2
re may te 3 -—emporal diffarence Detween the tralls: those trails
2arlisr i1n time. 3econd, trails where oot break

i
often than <he other
e cts thils high fre-
birli~v L3 that the tralls had a i;

alls without artifac+ts may ntave be=n used

a r activity among

rn North America.

tfarent

D -

The ceramics along MAV-1l provide some svidence for astimating the time

‘ zerlod wrnen this trail was utilized. Since the earlisst reported dates
r Zhe manufacture of Lower Colorado Buff Wares are between A.D. 730-300

7, 31), 1t is clear rthat at least some of the use of the trail post-
es Ihis <ime. Pottery Irom seven vessels was collected frcem along this
, but only one of these vessels is temporally diagnostic. One large
oed bowl was recoverad (Component %), and according to Harner (51)
aprlication of stucce to the outside of vessels was practiced Jduring
eriod A.D. 1300-1700. 3Since present Xnowledge of the chronology of
lorado Buff Wares derives largely rfrom a single stratified site
tes must pe acceprted with caution. It cannot be assumed that a¢l
nis =rail dates within this 400 vear -ime period, for the major-
the pottary recovered {rom the trall cannot vet be temporally

r




Two trails (MAV-21 and MAV-31l) were encountered which rurn perpendicular

to the mountains. MAV-21 15 outside of the direct impact zone of the pro-
ject, and i1t teads directly toward the small rock tank (natural water
catchment) 1n the Monhawk Mountains. 3everal pot breaxks occur along tnis
trail. Due t> the fact that this trail lies outside the direct impact
zone, it was nct recorced in detail. MAV-31 roughlv paralleis the large
wash 1n the Monawk Mountains and may join MAV-20, MAV-30, or MAV-37. Or
it may northward along “he base of the mountains and become part of MAV-35.
Most sherds at MAV-31 were onlv 2 to 3 cm and scatteraed over an area about
10 m 1n diameter. Four sherds were collected.

1.2.3.3.2 Tempcrary Camp Sites

Fiald Numbers: MaV-3, MAV~-4, MAV-20, MAV-~-30, MAV-31

A temporary campsite 15 a place wherse everydavy activities such as food
creparation, eating, and sleeping take place on a short-term or seascnal
basis. Specialized activitiles, such as hunting or plant processing, may
occur at or near sucn a location as well, but archaeological remains of
everyday activities need to be identified before a site can be classified
as a temporary camp. However, the shorter the occupation of a camp the
less likely it is that such material evidence will have entered the
rchaeological record. At MAV-3, for example, pottery, grinding tools,
and a possible hearth were found in close association which strongly
suggest that food preparation and consumption were occurring here. At
MAV-4, MAV-30 and MAV-31, several grinding tools suggest that feood
srocessing took place, and the amount of use wear on these tools, while
slight, probably required more than a single day to develop. Thus we can
infar that these sites served as a campsite, though probably a briefly
scsupied one. At MAV-20 the evidence is much less direct. Only nonlocal
~opbles occcur at this site, and most of -“hem show evidence of intentional
modifica-ion through nard hammer percussion. Our limited understanding
of this site makes its =lassification as a campsite rather tentative.

ially interesting aspect of these three camp sites is the diver-
tggest. MAV-4, MAV-32 -ad MAV-31l are in the upper bazada,

the mountains and a possible water scurce. The large number of

Jrindin resent suggests that local plant resources were being

axploited - ossibly seeds from the leguminous trees that line the washes.

MAV-2) is located on the lower bajada, and its function remains unclear

Sor i esent. MAV-3 is located within the playa. While it is difficult

0 and why a camp would be set up in a location subject to flooding,

TNO might account for this. First, the drainage pattern mav have

in the past, and as a result water may not have stood in

as as it 3oes today. Second, the plava may have been only

11 when =his zamp was established. While a number 2f possible

.+ sccur in the slava area it has not been possibla to detarmine

resources may nave been 2xploited by the occupants of MAV-3.
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they were occupied by small groups for rather short periods of time.
Ability and willingness to live in small, mobile groups seems to have
been the key to survival in this harsh environment. The large number of
trails encountered within the study area is consistent with this need for
mobility as well.

1.2.3.3.3 Rock Features

Fi21ld Numbers: MAV-6, MAV-7, MAV-3, MAV-9, MAV-10, MAV-1l, MAV-283,
MAV-34, MAV-36

While all occur on the desert pavement of the upper bajada, there is a
great deal of variability in what have been designated here as rock fea-
tures. All consist of clusters of rock whi¢h clearly are not in their
natural context. In some cases the rocks are not of the same type as
those which make up the surrounding desert pavement. In several cases
large and medium-sized rocks have been placed in artifical clusters, two
of which are roughly oval or circular in shape. In no cases were arti-
facts associated with these features, a fact which makes interpretation
of these rock clusters especially difficult. Along the lower Colorado
River roughly comparable rock features have been reported (52, 53), but
trey are usually in immediate association with trails and have been
called "trail shrines." "Trail snrines" often have pottery "offerings”
on and around them. None of the rock features from the project area is
directly associated with any of the trails, however.

Since no definite conclusions can be reached as to the function of these
features, a number of hypotheses is suggested.

1. These features may be shrines.

2. The rocks may be the remains of temporary shelters. For example,

they may have held down brush which functioned as a windbreak.

tad

The rocks may be markers. They may indicate the locations of
especlally productive ironwood groves, or that water and/or
food are cached nearby, for example.

Aside from the trails these rock features were the only evidence of human
activity on the desert pavement. All other evidence was restricted to
the areas along the washes.

1.2.3.3.4 Isolated Artifacts

Pra2historic Artifacts - Field Numbers: MAV-3, MAV-12, MAV-25, MAV-26,
MAV-27, MAV-33, MAV-38, MAV-41, MAV-42

Both srehistoric 1solated artifacts w res and both were found in
<lose proximity to washes. The cores covered Irom MAV-3, MAV-12 and
HMAV-26 show only unifacial retouch, and the edge thus created is backed
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with cortex. The steep edge angles of 60 degrees and 65 degrees, respec-
tively, on these two cores are similar to the mean edge angle of about

70 degrees that Goodyear (54) reports for his sample of 127 core tools.
Thus the two prehistoric isolated artifacts recovered from the project
area morphologically meet the definition of a core tool. Because the
primary use of such tools may be wood procurement (54) close association
of the cores with drainage systems (and therefore trees) suggests wood
procurement as a possibility here as well.

The small sample of cores recovered from the project area does not allow
us to rule out the possibility that these cores were used only for de-
riving flakes. In fact, the occurrence of a flake derived from the core
at MAvV-12, MAV-25, MAV-27 and MAV~33 tends to support this latter hypo-
thesis. A much larger sample of isolated cores would be necessary so

that their morphology and spatial distribution could be studied in order
to derive meaningful patterns.

A flake core and associated flakes were found near the trail, MAV-2, as

it crossed a wash. While it still seems probable that the association of
this core with the trail is a valid one, the apparent association of cores
with wash systems noted above suggests that the association of the flake
zore with MAV-2 may be due to chance.

MAV-38 contains both sherds and a flake while MAV~33 is a projectile

roint possibly used in hunting. It is also possible that this projectile
coint was a spear flint contemporaneous with MAV-37.

Historic Artifacts - Field Numbers: MAV-14, MAV-15, MAV-16, MAV-17,
MAV~18, MAV-22, MAV-23, MAV~32, MAV-40

Aithin the direct impact zone nistoric artifacts were encountered only on
the lower bajada. There was no indication that there had ever been an
actual historic occupation of this area, rather it appears that the his-
toric artifacts were carried to this area from elsewhere - possibly from
now abandoned Stoval - to be discarded. Only one of the historic arti-
facts, a wine bottle that probably dates from the period 1890-1920 (MAV-
22), appears to be over 50 years old. This bottle was collected and is
in the collections of the Arizona State Museum.

An alternative source for the historic artifacts may have been from
miners, although if this were the case it seems likely that the artifacts
wculd have occurred on the upper bajada and at the base of the mountains
where mining and prospecting activities would have taken place. A single
small cluster of hole~in-cap cans was discovered very near the mountains
“o the southwest »f the main alignment (outside the impact zone). A
second cluster of cans, both hole-in-cap and tin can top, was located

at MAV-32 while MAV~40 contained 3 can with lapped and crimped seams.

The association of these cans with a small cleared area suggest that this
was a campsite. The hole-~in-cap cans suggest a date in the mid-1920s

or earlier while other cans postdate 19220,
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SECTION 2

RELATIONSHIP OF PROPOSED ACTION TO LAND USE
) PLANS, POLICLES, AND CONTROLS FOR THE AFFECTED AREA

2.1 LAND OWNERSHIP (AFERN 4.4.3)

The proposed site is in Yuma County, Arizona, where only 8 percent of the
total area of 10,020 square miles of land is privately owned. That re-
maining is owned by either the federal government or by the state; some
of this is leased for private and public ventures. This type of non-
local, nonprivate ownership results in large areas of land ocutside the
normal local land use and zoning controls, and as sucnh, the impact of

\ local land use policies on the project is minimal.

Only two local agencies, the City and County of Yuma, are known to have
prepared land use plans for the general area. The City of Yuma's Plan-
ning Area is at least 50 miles (80 km) from the site and will not directly
affect or be affected by activities at the site. County zoning does not
include land on the Luke Air Force Range, but offsite alternative uses
' could be affected by onsite projects. This is not anticipated as a re-
| sult of construction since no hazardous activities, beyond normal con-
struction risks, are planned onsite and no long term operation phase is
included in the project. The project is short term and involves few con-
struction workers or professional and supervisory personnel.

Potantially affected privately owned land is concentrated on a strip that
is adjacent to both sides of Interstate Highway &, between the eastern
county line and the City of Yuma. This strip varies in width from less
than a mile to 20 miles (32 km). With the exception of the immediate
aresa on LAFR no direct effects on land use and management are anticipated
as a result of construction of the trenches on the Range. Some indirect

2ffects will occur in the small towns located on Interstate 8 between
Gila Bend and Yuma.

The closest of these to the site is Dateland. There is room for resi-
dential expansion and development in the subdivisions near this town that
were planned and later abandoned. Some plots and utility connections

| have been laid out. However, the cost of relocating a work force of any

~$9-
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size would be pronibitive since neither sewerage systems nor housing
structures exist. Because the town is basically a way-station for
travelers on Interstate 8, there is neither sufficient housing in the
town nor the social amenities to encourage relocation of a work force to
the area. No changes in land use are anticipated.

The same pattern emerges in each of the small towns between Dateland and
Yuma; no or little acceptable vacant housing, few social attractions, and
only the minimum numbers and types of retail commerce. It is, therefore,
unlikely that this project will spur the development or expansion of
residential areas between the project site and the closest, large urban
areas. The more probable alternative is that the required work force
would live in Yuma and commute the 60 miles (96 km) to the site.

The lands within the site boundary are owned by several agencies including
the Bureau of Land Management (BLM), Air Force, and the State of Arizona
(Figure 25). Non-Air Force lands would revert to control of these agencies
and to jurisdiction of the Public Land Laws should the Department of
Defense relinquish control.

State Trust Lands are parcels of land owned and administered by the Ari-
zona State Land Department. They were deeded to the State of Arizona

by the federal government through the enabling legislation that brought
Arizona into the Union. The purpose was to leave the state with suit-
able land it could lease out for purposes such as cgrazing and prospecting.
The revenues from these leases pay for public institutions like schools
and hospitals. The State Trust Lands on the Luke Air Force Range

have been withdrawn from leasing to the public and are now paid for by
the Department of Defense.

2.2 LAND USE ON LAFR

The Luke Air Force Range, originally activated in 1941, is currently con-
trolled and administered by the 58th Tactical Fighter Training Wing
(TFTW), Tactical Air Command (TAC), Luke AFB, near Phoenix, Arizona.
Although the physical real estate of the Range is under the control of the
S8th TFTW, a use agreement exists between TAC and the U.S, Marine Corps,
Yuma Marine Corps Air Station. In this agreement, Yuma MCAS is respons-
ible for administration of the airspace over the western sector of the
Range which extends westward from a buffer zone, located over the Mohawk
Mountains. The western sector of the range includes twe air-to-air and
two air-to-ground ranges plus an air combat maneuvering instrumentation
range. The use of the western sector is currently confined to radio con-
trolled air-to~air gunnery due to the HAVE HOST project. This restriction
is expected to continue throughout the proposed project duration. The
castern and central sectors are used as tactical air-to-ground bombing and
gunnery ranges and air-to-air gunnery, respectively, by the 538th TFTW.

The range is alsc routinely used by the 355 Tactical Fighter Wing (TFW) at
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Davis-Monthan AFB and the Air National Guard unit at Tucson. Live firings
are made routinely on the eastern and central sectors, whereas the use of

live ordnance occurs only one to two times yearly in the western sector (55).

The proposed project site is located east of the Mohawk Mountains.

Long-range plans for LAFR include a variety of improvements in scoring,
monitoring, and targets on the range compatible with the current mission.
An Air Combat Maneuvering Instrumentation (ACMI) is planned for fiscal
yvear 1979. This installation will result in an increase in the fre-
quency of sonic overpressures in an area nominally 30 miles (48 km) diam-~
eter, and southeast of the proposed site. The earliest possible opera-
tional date is October 1978, or after trench construction, so no incom-
patibility of the two projects is anticipated (8l). Short-range plans
are to continue LAFR in its current usage, although both short- and long-
range plans may be affected by future congressional action on the Cabeza
Prieta Wilderness Area proposal (below).

The Mohawk Mountains and sand dunes to the west of the site currently have
the status of a proposed natural area under the jurisdiction of the Ari-
zona State Parks Board (73). Wachter et al. (74) have identified the
section of the mountain range from Interstate 8 to the wind gap approxi-
mately 18.6 miles (30 km) south (including a part of the proposed site
near the mountains) and all of the sand dunes as an area of highest
national significance as a potential regional natural area. The reasons
for this designation are the pristine character of the dunes which have
not been traversed by dune buggies, the youth and striking topography of
the Mohawk Mountains, the peculiar locations of the dunes on the windward
side of the mountains and the interesting biology of both the dunes and the
mountains. The proposed project site is separated from the dunes by the
mountains.

The only designated special use area within the Range is the Cabeza Prieta
National Wildlife Refuge which is administeréd by the U.S. Fish and Wild-
life Refuge. The Cabeza Prieta National Wildlife Refuge was established
in 1939 as the Cabeza Prieta Game Range and existed as such until March
1975, when its designation was changed by Secretarial order (55). The
refuge encompasses over 940,000 acres of the southeastern portion of the
Range. To date, maior portions of the Cabeza Prieta National Wildlife
Refuge have been proposed for inclusion under the Federal Wilderness Act
of 3 September 1964 (56). The proposal and draft envirommental statement
were submitted in 1971 by the U.S. Fish and Wildlife Service with a re-
quest that Congressional action await completion of both aerial and ground
surveys of the area by the U.3. Geological Survey to assess the mineral
and geothermal power potential of the refuge. As of Januarv 1977, the
mineral assessment had not begun. There is reason to believe that Con-
gressional action may take place within the next 5 to 10 years to desig-
nate the refuge as a Wilderness Area because of its significant ecologi-
cal value for scientific and recreational uses (35).
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SECTION 3

[MPACTS OF THE PROJECT
ON THE ENVIRONMENT

3.1 IMPACTS ON THE PHYSICAL ENVIRONMENT

To provide a basis for comparing the amount of land and land-associated
biological and archaeological resources to be disturbed by the project,

the overall area of the eastern bajada of the Mohawk Mountains (bounded

on the north by Interstate 8; on the west by the base of the mountains;

on the east by San Cristobal Wash; and on the south by the wind gap located
approximately at the border between Township 10 South and 11 South) was
measured from a satellite (LANDSAT) image. The areas of varnished desert
pavements that are clearly visible on the image were also measured. The
overall area of the bajada is approximately 100 sq. miles (25,900 ha) and
the area of varnished desert pavement is approximately 53 percent of the
total area (53 sg. miles or 13,790 ha). The total area to be disrupted

by construction of the trenches and ramps 1is approximately 183 acres (74 ha)
of which approximately 36 acres (15 ha) is covered by varnished desert pave-
ment. Additional rcads and equipment yards will increase the disrupted area
of the site to approximately 200 acres (81 ha).

The total area of disturbance will be approximately 0.3 percent of the
total bajada. The amount of desert pavement which will be disrupted is
approximately 0.1 gercent of the total amount of desert pavement on the
bajada. The trench alignments will disrupt a relatively small percentage
(estimated to be between 3.7903 and 0.93 percent) of the water courses on
the bajada because they trend nearly parallel to most water courses.

3.1.1 Effects on Geomorphology

The major potential adverse impacts on the geomorphic physical environ-
menc will result mainly from: 1) the placement of the spoil material

over the natural surface and; 2) the disruption of existing surface fea-
tures such as desert varnish, desert pavement, thin carapace surfaces,
coppicze dunes, drainages and the playa by construction activities and
off-road vehicle traffic. The natural surface features on the bajada are
directly related to the physical processes that maintain an equilibrium
petween erosion and deposition by wind and water movements. Virtually

all physical features of the desert environment are closely interrelated.
Disruption of these wvariables modifies the equilibrium; this in turn acce-
lerates erosion and deposition until a new equilibrium is established. 1In
addition, the disruption of the physical features may produce long-lasting
changes that can modify the aesthetics of the area.
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The surface character of the natural bajada and its drainages will be altered
in the siting area by the excavation and backfill of the trenches and the
spreading of spoil material. The physical appearance of the trench alignment
after completion of construction activities will be a mounded berm reaching

a height of less than 1 ft (.3 m) at its center and tapered toward the edges
of the 328 ft (100 m) wide disturbance. The exact height and width of this
berm will depend on the amount of backfill used in the trenches and the
amount of unsuitable backfill material. The disposal of unsuitable back-
£ill material, such as clasts larger than 6 in., will also add to the sur-
face relief or character of the spoil berm surface.

If there is insufficient backfill material to bring the trench excavations
back to finished grade, excess material will be imported from other sections
of the alignments, thus reducing the amount of spoil in those sections.
However, measures will be taken in using imported material to ensure that
the uppermost few feet of the backfill are of a grain-size dist:ibution
similar to the natural near-surface material. This will aid in reducing the
change in character of the surface and facilitate restoration of the surface
toward its original state.

In order to minimize the disruption of the natural drainages and to pre-
vent blockage of the downstream flow, the grade of the trench alignment
will be lowered at stream crossings such that the tops of the finished
backfill will be flush with the bottoms of the water course. Erosion of
the backfill material over the trench alignment is possible at these
locations. Erosion may also occur to a lesser extent on the other portions
of the spoil berms, until a stable surface is re-established. The total
character of che original surface along spoil berms and disturbed areas
will probably never be completely restored; however, the change in sur-
face form caused by the height of the spoil berm will be a minor impact.

301i losses (or soll transfer) due to increased susceptibility to water
2rosicn in the 323 ft-wide (170 m) trencnh construction zone will occur
on.y 3during periods of rainfali. The rate and duration of any rainfall,

1n reiation to the scnedule Of constrvction activities, are primary vari-
ab.2s zontrolling any =2stimation of s0il losses (transfer). The variable
natura of rainfall in =he Jesert arsa makes rate and duration predictions
d1ficult to juantify. Tharefore, the evaluation of s0il losses (transfer)
nas relied on the observable, physical factors of the desert site and a
knowledge of the geomorphi:z processes that have occurred in 3an Cristobal
Vallevy.

Water arosion and deposition of sediment are the dominant natural geo-
morpnls processes that operate on the bajada. Figure l4 shows the loca-
~1cn of drainage channels. The drainage pattern in the southwest part
sf the mapped area ilong the longer ftrench alignment 1S srincipallry
dendritic-tributary, rndicating that erosion and transportation are
dominant. In the northeast part, the drainage pattern 15 principaily
sraided-distributary, indicating that deposition of 3ediment 135 the




dominant Jeomorphic process. Finer-grained materials predominate 1n the
lower elevations of the site, toward the northeast along the trench align-~
ment. The gradient along the longer trench alignment decreases from a
maximum of 3 percent at the southwest and to 9.3 percent at the northeast
end.

Drainage profiles displayed in Figure 16 indicate high infiltration rates,
reduced flow and velocitles downstream, and concomitant deposition of
suspended load in the lower bajada, as shown by 1) the reduction in cross-
sectional area of-the drainage channels and 2) the existance of natural
levees in profiles in the area of deposition. Slope wash deposits in the
area of deposition are additional indicators of the natural erosion/depo-
sition geomorpnic process taking place on the bajada.

The natural geomorphnic process of sediment transfer due to erosion in
aigher, steeper slcopes, and deposition in lower, flatter slopes will not
pe changed by trench construction. 3Some increase in water ercsion in
the upper reaches of the trench alignment may occur if heavy rainfall
should occur at a time when open trenching reaches the area of steeper
gradient. There should be no lowering of the base level controlling the
jradient. Fill cover cocver the tunnel is to be compacted to essentially
the same dansity as the natural material, and the alignment is essentially
paraliel to the drainage diresction, crossing only two "major" drainages.
The drainage cross-sections are to be returned to the pre-existing pro-
files at these two crossings wnich should minimize accelerated ercsion
in these area.

The most noticeable effect of the activities is likely to occur in the
southwestern portion of the alignment where it crosses the darkly varnished
desert pavements. Disruption of the fragile desert pavements will result
in accelerated water erosion and fugitive dust generation both during and
after construction activities. Dislodging, removing or burying the pave-
ment particles, especially the darkly varnished particles, and compaction
of the surface by vehicle traffic is likely to cause significant aesthetic
impacts. The time required for natural processes to rejuvenate the desert
pavements depends on a number of variables and the degree of damage. 1If
the pavement particles are stripped or dislodged, many jears are required
before the pavement will show signs of rejuvenation (2) and at least 2,000
vears are required for the desert varnish to show signs of forming,

gure 26 shows an example of the disruption to a desert pavement surface
active off-road rubber-tired vehicle usage. Figure 27 shows the same

ad several years after abandonment. It can be noted that as long as

ravement particles are not stripped or dislodged, the pavement par-
ially recovered. However, the tire ruts shown in Figure 27 will be visible

or a long period of time. Figure 28 shows a road over a desert pavement;

~he road ras zeen continually used and occasionally regraded as a result
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372P-26

Figure 26. Example of a non-graded road over desert pavement. Surface
disruption and dust have resulted from active rubber-tired
vehicle traffic. The same road, partially recovered after
several years without traffic is shown in Fiqure 27. Photo
taken near Vidal, California in an area with desert pavement
similar to that at the project site.

372027

Figure 27. A portion of the ungraded rouad over desert pavement shown in
Figure 26 after several years without traffic and with normal
wind and watcr erosion.
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of the compaction of the surface and the long time required for desert
varnish formation, aesthetic impacts to the desert pavement surface will
probably remain indefinitely.

In the lower northeastern portion of the site, where desert pavements are
lacking, construction activities and off-road vehicular activity will dis-
rupt the fragile carapace crust and other protective surface features.
This will result in accelerated fugitive dust generation and water erosion
both during and after construction until the protective surfaces can be
reestablished. Compaction of the surface (e.g., by vehicle traffic) will
result in ruts that could remain indefinitely as permanent scars. The
spoil pile berm in this area, even though its relief is low, may result in:
some development of erosion washes, concentration of stream flow on the
upstream side, and a source of fugitive dust until a protective crust and
vegetation are reestablished.

Observations of tire ruts in the lower bajada following a single rainy
winter show stabilization resulting from formation of a thin clayey crust
(carapace) interspersed with sand and from invasion by annual plants (Indian
Wheat, see Figure 29). However, the compacted road ruts still remain as per-
manent scars and could concentrate surface runoff and result in local
erosion. Smooth finish grading and water spraying will aid in reducing the
depth of these road ruts and in accelerating the formation of the surface
crust.

Improved access roads across the playa surface will remain as permanent
impacts to the aesthetics of the playa.

3.1.2 Effects on Hydrology

The main impacts of the construction on the hydrology of the area will
result from locally accelerated ercsion and consequent sediment deposition
Jownstream in channels that have been disturbed, blocked, or diverted.
During construction, several drainages will have to be diverted away from
the excavation into adjacent drainages which do not intersect the alignment
downstream. Such diversion could result in a significant increase in down-
stream erosion and siltation if precipitation occurs during the construction
period. Following construction, accelerated erosion and possible siltation
might occur in sections of channels which have been rechannelized but not
returned to their natural state. 1In addition, any significant cuts made in
the channel banks to maintain the required 5 ft of cover as the alignment
passes under channels will be potential areas of erosion.
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Friaure 2x0 draded road over varnished desert pavement. Photograph taken
near Vidal, california.

377pP.29

Figure 29. An example of soil stabilization and revegetation in tire
ruts (left center foreground) on the project site following
a single winter season. The ruts may remain indefinitely.
Active tracks are shown on the right. Photo taken April 1977.
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3.1.3 Groundwater and Water Quality

Self-contained portable chemical toilets at the construction sites will
prevent sanitary waste impacts on groundwater. Liquid emissions from con-
struction activities include equipment washdown water and spilled petroleum
products. These emissions will have only localized surface effects because
the low relative humidity in the environment tends to evaporate any wash-
down water and consolidate some petroleum product spill. Hence the amount
of petroleum product spill that reaches the groundwater will be insignifi-
cant.

Surface silt transport in natural drainage channels following storms is
usually substantial. Any additional turbidity in surface waters and sub-
sequent siltation resulting from construction is unlikely to be detected
except in specific watercourses directly influenced by construction or
adjacent to spoils.

Infiltration of surface water and shallow groundwater might concentrate in
the backfill material causing either (a) a perched groundwater zone adjacent
to the buried structure or (b) accelerated groundwater flow and possible
underground erosion adjacent to the structure. The completed structure
might also act as a barrier to natural shallow groundwater conduits.

Effects of deriving project water from available groundwater sources were
considered 1n terms of a "worst case" condition 1n which a 500 gallon per
minute (gpm) flow would be required over a 4-month construction period.
This value is the peak flow estimated tc be required by the construction
contractor 1f the project is to be completed in a 4-month period, and
represents a total withdrawal over that period of 87.6 million gallons

of water, as compared with the estimated 68.6 million gallons actually
required.

Pumping at this rate from a deep well at Dateland is calculated to produce
a lowering of the water table of as much as 2 feet at 3 distance of 2 miles
during pumping. The Harris Cattle Company well at Dateland is the only
producing well within this radius. If this well is not selected for use,
it could potentially be influenced to a degree determined by the specific
Dateland-vicinity site selected for withdrawal.

At the completion of pimping, water levels could be lowered 1 to 2 feet
at 1 l-mile radius from the well. This decline represents about 0.2 per-
~ent of the saturated zone penetrated by local wells and a 20 percent
increase in the annual decline occuring under present drought conditions.
This impact would be temporary and would not, detectably, affect local
well yields (22).

A test boring approximately 2.5 miles southeasterly of the Wellton Rest
Staticn well produced 140 to 180 gpm during air-lifrtc testing. A two-well
fieid 1n this vicinity would potentially produce 300 gpm from the "sandy
sravel aguifer."”
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The sandy gravel aquifer is confined below by impermeable rocks and above
bv an aquitard, so that the water level may be expected to rise above the
water~-bearing strata when a well is drilled. This level is termed the
"prezometric surface." Calculations indicate that the piezometric sur-
face will drop approximately 1 to 3 feet at a distance of 2 miles after

4 months of continuous pumping from the vicinity of the test boring. |
There is, therefore, some potential impact at the Mohawk Rest Station )
well 1f this source is adopted.

The Rest Station well was drilled to a depth of 300 feet, and is producing
from a depth of 110 feet, which has not changed measurably from October,
1968 through July, 1977. A serious impact on this source is not antici-
pated from minor changes in water lewvel, depending on the depth setting

of the pump.

Water could potentially be developed at a 500-gpm rate from a 3-well
field near Stoval Field, producing from the "fine sand aquifer." Such
production would produce a calculated drawdown of 1/3 foot at a distance
of 1 mile from the field. This amount of drawdown would have negligible
effect on unused wells two or more miles distant to the north on the
opposite side of the highway. Use of this source is considered extremely
unlikely owing to the poor quality of the water.

3.1.4 Impacts on Air Quality

The proposed action will result in a minor degradation of air gquality in
the vicinity of the project site as a result of:

1. combustion emissions associated with increased traffic
to the site and operation of the construction and power
generation equipment on site; and

2. fugitive dust generation associated with the cement batch
plant, construction of access roads and from sand and gravel
blowing off trucks, from the spoils piles, from vehicular
movement, from trenching activities, and from breakout
mechanism generator tests.

Due to the sparse population distribution in the project area, the only
areas at which air quality impacts are expected to have a measurable
effect are: the Interstate 8 rest stop near the Mohawk Pass and in the
town of Dateland. These areas are of primary consideration because of
their proximity to the site, approximately 3 miles (4.8 km) and 7 miles
(11.3 km) respectively.

Normal vehicular emissions and calculated ambient pollutant levels at .
the Mohawk rest stop on Interstate 8 (see reference 88 for calculations)

are listed in Table 12. To these are added the onsite and offsite emis-

3ions due to the construction project. Emission factors are from EPA
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Table 12. Combustion emissions within San Cristobal Valley associated
with transportation of construction crews and materials.
Concentrations estimated at the I-8 rest stop are shown

in parentheses.

ORIGIN AND TOTAL LBS/DAY (ppm)

DESTINATION MILES | TRIPS/DAY VMT co HC NO, PART.
Normal Inter- 132 5,700 74,100 | 2,437 622 622 a8
state 8 Trafficl (0.16) (G.04) (0.02) | 9 ug/m3
Construction Equip- 13 601 7,813 257 66 66 9.3
ment & Materials? (0.02) (0.004)| (0.002){ 1 ug/m3
Onsite Traffic 5 31 155 5 1.3 1.3 0.13
and Construction® (.0006)| (.002) (.018) .22 ug/m3‘

lDetermined to be 3700 vehicles/day travelling

“Thirteen miles is the highway distance across

at an average speed of 50 mph.

San Cristobal Valley, approx-

imately from the Interstate 8 rest stop to Dateland.

“Includes commuting to and from the project.

S0, combustion concentrations = 0.2 ug/:n3 calculated from estimated

electrical generator fuel consumption and EPA

emission factors.

publication AP-42, Supplement 5 (80). Commuting vehicles are assumed to
be light duty automobiles or pickups with an average speed of 45 mph

(72 km/hr). Construction equipment is assumed to be heavy duty diesels
with an average speed of about 20 mph (32 km/hr). The emissions associ-
ated with the diesel-powered electric generators are listed in Table 13.
The emission factors listed in Reference (80) are used to compute the
combustion products.

The combined project-related internal combustion emissions will result
in an approximate 24 percent increase in air pollutants currently being
released into the San Cristobal Valley. Diffusion and dispersion of
the CO pollutant was modeled using the line source HIWAY model (59).
Although this model applies strictly to the nonreactive pollutants (e.g.,
particulates and carbon monoxide), it may be used as a guide to assess
the expected levels of all pollutants at the highway's edge. Existing
traffic generates an average CO level of approximately 11 ppm. This
will be increased by as much as 5.0 ppm from construction traffic at
peak hours. The nominal level of 16 ppm is well below the federal
standard of 35 ppm for a 24~hour day (Table 4).

The impact from combustion products associated with the proposed action

is thus considered minor with respect to the existing highway background
air pollution levels.
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Table 13. Combustion emissions associated with diesel-powered electric
generators for an ll-hour day.

APPLICATION POWER RATING KWH
Office, Shop 335kW , 2 ea 7,370
Job Water 800kW , 1 ea 8,800
Batch Plant 150kW , 1 ea 1,650
Trench

Ventilation S500kW , 1 ea 5,500
TOTAL KWH 23,320
TOTAL CO emissions (lbs/day) 209
TOTAL HC emissions (lbs/day) 77
TOTAL NOy emissions (lbs/day) 968
TOTAL PARTICULATE emissions

(1lbs/day) 69
TOTAL SO, emission (lbs/day) 64

The construction site i3 a potential source of fugitive dust emissions
which may have a temporary impact on air quality. Dust emissions from
trenching, concrete batch plant operations, aggregate handling and
vehicular operations vary substantially from day to day. The dust levels
from these activities based on estimated activity levels and material
Juantities range up to 6750 lbs/day (3068 kg/day), using emission factors
available from the EPA. When converted to airborne concentration levels
at the rest stop on Interstate 8 by the method used in compiling Table 12
(details of the computation are given in the baseline studies (88), the
resulting value is 307 ug/m3. This exceeds the Arizona Air Quality

Standard but indicates a visibility of 71 miles (114 km) so littie restric-

tion to the generally good area visibility would be noticed. In effect
dust clouds visible in the construction area would be attenuated by the
time they reach the highway. The movement of large dust particles due
to wind (i.e., the erosion of 2xposed surface soil) i1s sensitive to the
wind speed with a threshold value of approximately 12 mph (85).

The amount of material that will be entrained and suspended by the wind
i5 a complex function of the particulate distribution in the soil, sur-
face roughness, soil moisture, vegetation cover, and soil surface cemen-
tation. A simplified "windblown dust" equation adopted by the Environ-
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mental Protection Agency (86) and based on a method developed by the
Department of Agriculture (87) has been used to estimate soil eroda-
bility of the area and is of the form:

ES = AIKCL'V'

where Es = suspended particulate fraction of wind losses of tilled
fields, tons/acre/year

A = portion of total wind erosion losses that would be
measured as suspended particulates

I = Soil erodability (geological.units}), tons/acre/year

I

surface roughness (hz/w, h = ridge height, W = ridge spacing)
C = climatic factor (0.345 U3/(PE)2, U = wind velocity,

PE = scil moisture
L' = unsheltered field width factor, dimensionless

V' = vegetative cover, lbs of air d.ied residue/acre

For this analysis the bajada was considered to be composed of three soil
types {(see Figure 13 for the three major geologic units), and Es was calcu-
lated independently for each of the three. The mean effective 3o0il
erodability for the bajada soils was thereby calculated to be 2.5 tons/
acre-year (full calculations appear in Reference 88). For the purposes
of comparison, the area mapped geologically in Figure 13 (and shown as

an outline in Figure 18) was considered the existing source of particu-
lates on the site. Its total area is 14,000 acres (5668 ha). Based on
the 2.5 tons/acre-year value, vearly wind erosion for this nominal source
area are 35,000 tons/year. The calculations made some nominal assump-
tions about variations in soil moisture, or surface stabilizing factors
such as the carapace crust, and surface vegetation. Values have not

been determined experimentally onsite and the true values could result

in less erosion than predicted.

The portential =rodible surface of the spolils piles compacted on top of
the trenches (0.7 ft or 0.2 m deep and 328 ft or 100 m wide) will have an
2stimated total exposed area, including access roads, of 200 acres

(9.8 km?). The initial (lst y=ar) erodibility of this material is esti-
mated to be approximately 10 tons/acre-year or approximately 4 times that
of the undisturbed alluvium. The maximum potential soil loss due to

wind erosion would be approximately 2,000 tons/year or 5 to 6 percent of
the present estimated background erosion loss. By contrast, a 200 acre

3.3 xm?) undisturbed area along the alignment would contribute an esti-
mated 500 tons/year.
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Under the normal low wind conditions (average velocity 5 mph), maximum
particulate levels at the ‘lohawk Pass or at the Interstate 8 rest stop
would be 1n the estimated range of 14 to 28 Jg/m3 which is typical of
desert background sites (Table 4). Additional windblown dust could reach
the rest stop from the spcils piles on the construction site during periods
of winds as low as 5 mph. Winds of this speed are calculated to add approx-
imately 3.6 ;g/m3 to the background levels. Under these conditions, total
particulate levels will remain below the federal air guality standards of
80 qg/m3 (annual geometric mean) listed in Table 4. Progressively more
particulates become airborne as wind speeds increase, and at wind speeds
above 12 mph (85) visible dust is expected in the vicinity of the spoils
Piles. Substantial dust generation is not expected, however, except during
the severe dust storms that occur naturally in the region. Such storms
occur about 0.5 percent of the time annually or 2 to 3 days each vear in
southwestern Arizona, and are generally most frequent in March (12.)

The amount of dust that will be raised by vehicular travel along roads
and the trench alignment of the project site has been estimated at 4 to
6 lbs/mi traveled based on studies done in a similar situation on gravel
roads near Tucson, Arizona (60). The speed range of vehicles on the
access roads of the project site was assumed to be 15 to 20 mph and the
silt content of the road surface material to be around 17 percent by
volume which is typical of the kind of road on the site. These values
were used along with the projected average distances of onsite travel to
orovide a reasonable upper limit of 30 tons/day of dust likely to be
generated as a result of construction activities. Watering the roads, as
will be done on the project site, will reduce the dust emissions by at
least one half (60).

Erosion potential of the finished trench surfaces is expected to decrease
rapidly because of the formation of crust (carapace) on exposed surfaces
in the short term. The invasion by soil lichens and annual plants, as
well as the formation of desert pavement in rocky areas, is possible in
the long term. Revegetation of rutted areas (that collect water) has been
observed to occur rapidly on site. Conversely, revegetation of raised
berms adjacent to Stoval Airfield has not occurred at all, but the soil
nas nevertheless stabilized. The potential for revegetation of the spoils
areas may not be great, but the erosion potential is expected to reduce
rapidly.

During the two breakout tests, dust will be generated. Also exhaust gases
resulting from the gas-driven hydraulic lifters will be expelled into the
atmosphere. The chemical constituents of the exhaust gases are unknown
since the propellant composition for the gas generator has not yet been
selected. However, due to the short duration of the action time and the
thermal buoyancy of the exhaust gases, the concentrations of particulates
and exhaust gases are not expected to be detectable at the Interstate 3
rest stop or at Dateland.
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3.1.5 HNoise Impacts

Noise originating on site will be either undetectable or completely masked
by nearby traffic at the two areas identified as being sensitive from a
human standpoint: Dateland and the rest stop on Interstate 8 at Mohawk
Pass. There will be a considerable increase in vehicular traffic through
Dateland, however, and the noise will be increased substantially. 3Since
vehicular traffic will pass only during the day, impacts are expected

to be small. If aggregate is obtained from Tacna, there will be addi-
tional noise in that community associated with increased truck traffic.

3.2 EFFECTS ON THE BIOLOGICAL ENVIRONMENT

The project will disturb only a small part of the existing habitat on
the eastern bajada of the Mohawk Mountains. There will be perman=nt
losses of some vegetation and its associated fauna along the trench
alignments and downstream from washes in which normal drainage patterns
have been disrupted. From an areawide standpoint, these losses will be
minimal. The overall characteristics of the bajada ecology will not be
permanently changed and any direct losses of animals will not be of any
long-term significance.

Most areas disturbed during the past 25 to 35 years in the vicinity of the
project site have substantial vegetative cover, but still show signs of
dlsturkance, especially the absence of established populations of longer-
lived shrubs, trees, and large cacti. Recovery for these species is,
tnerefore, inferred to take a longer period of time than this.

Annuals recover Juickly, 1 to 3 years depending upon dispersibility of
=he species and the rainfall conditions in the years immediately suc-
ceeding the disturbance. Plantago Iasularis and annual species of
Eriogonum, Cryptantha, and Camissonia would be expected to be among the
most Conspilcuous initial invaders. Species of Globemallow (Sphaeralcea
s5¢D. ), Desert-trumpet (Eriogonum inflatum), sandmats (Euphorbia) and
other short-lived perennials would invade relatively quickly (2-3 vears).
The smaller shrubs especially Aymenoclea, Encelia, and Ambrosia would
invade more slowly, but some individuals are likely to become established
within a decade of the disturbance. The larger shrubs, trees, and

large cacti generally have fewer and less dispersible seeds, lower rates
of 2stablishment, slower growth rates, and longer time to maturity.

As a result, they may not reach pre-disturbance size and density until

2 much longer time than 35 years has elapsed. Their establishment in
some cases 1s Zfurther limited by the regquirement of a "nurse-plant” for
astablishment, as nas been well-documented for saguaro.

Animals directly impacted by trenching activicies are expected to show
no rong-term detrimental effects, but will reinvade the area either
immediately after disturbance or as soon as vegetative conditions allow
thelr Lnvasion and establisnment.
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Nocturnal rodents may ke favored by large seed crops produced by annual
plants 1n the disturbed soil and may also find the disturbed soil a
favorable substratum for burrow constructlon.

3.2.1 Effects on Vegetation

The immediate effects on the project site will be the loss of vegetation
wherever construction activities occur. Since there are no threatened or
endangered species of plants on site, there will be no impacts on federally
protected species. Plant species protected by Arizona law may be cleared
or removed from construction sites. In the paved parts of the bajada near
the mountains where vegetation is confined to arroyos and washes, losses
will occur only at arroyos or wash crossings. On the lower bajada, vege-
tation also occurs between washes so that plants will be lost wherever
disturbance occurs. The total densities of plants and the species compo-
sition varies with the altitudinal gradient along the bajada so that total
numbers and species of plants removed vary depending on location. Plant
densities at various locations are documented in the baseline studies.

The amount of vegetation that will be lost will be simply a function of the
total area disturbed. As indicated in Section 3.1, the total area dis-
turbed will be 0.3 percent of similar area along the eastern bajada of

the Mohawk Mountains and only ~0.03 percent maximum of watercourse area.
The direct vegetation losses will not in any measurable way alter the
overall bioclogical processes or productivity of the bajada.

Secondary impacts on vegetation include the probability that wherever water
1s sprayed on surfaces for dust suppression, adjacent vegetation is likely
to thrive and to be more productive than that in the surrounding areas,
which are dependent on natural precipitation and run-on. At the HAVE HOST
site 32 miles (51 km) to the west, for example, ocotillo immediately adja-
cent to the watered roads have become considerably more lush than %hose
even several meters away from roads. Additional secondary impacts on
vegetation may occur as a result of diversion of surface and subsurface water
transport away from watercourses crossed by the trenches and roads. The
fact that most of the vegetation on the bajada is associated with water-
courses, however small, indicates clearly the dependence of such biological
communities on the periodic runoff following storms. Similarlyv, the vege-
tational pattern in each watercourse has become established in the existing
flow regime and would likely change in species composition or abundance
were water to be diverted to that watercourse.

Examination of arroyos that have been blocked by highway construction near
the site shows that these watercourses, which once were heavily vegetated
with trees, now support only a relatively uniform population of creosote

bushes. A similar effect can be anticipated if any existing drainage rzatterns

on the project site are permanently disrupted by any construction activities.
Similarly, wherever new drainage channels are made intentionally, or result
from erosion following surface disturbance, an increase in vegetation can
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be expected to result. 3Since procedures will be followed to prevent any
permanent surface diversion 1n arroyos, 1t 1s dnlikely that there wili be
significant changes in distribution of perennial vegetation axcept Ln
smallier washes.

Desert plants are not generally deeply rooted except where rainwater
accumulates (53,84). One of the potential deep-rooted invaders that would
benefit from increased standing water on the project site that could occur
following construction and clearing along the watercourses at lower =le-
vation 1s saltcedar (Tamarix sp.). This exotic species has replaced
native plant associations in much of the Gila River drainage as a result
of disturbance and changes of flow regimes (66) and it is well established
to the north of Stoval Airfield across Interstate 3. Disturbance of
drainage patterns in San Cristobal Wash, particularly any activities that
result in ponding of water (67) could result 1n saltcedar invasions.
Historically, however, where berms and ditches have been established around
Stoval Airfield, the resultant vegetation where there was increased water
consisted primarily of dense thickets of mesquite. Some of these are
visible on the aerial photographic base maps (Figure 3) and one of the
obligue aerial photographs {(Figure 7) in this EIS3.

The raised berms around the edge of Stoval Airfield have remained essen-
tially barren (after probably 30 years of no disturbance) even though they
are adjacent to thickly vegetated drainage channels. Apparently they do
not absorb a sufficient amount of direct precipitation to support plants.
This lack of revegetation may be instructive in predicting the vegetational
fate of the raised surface of the trench alignment following construction.
A compacted raised surface may eliminate runon and consequently may never
become vegetated.

In the lower areas of the bajada where the surface is silty and unpaved,
the more than 80 percent of the surface not covered with shrubs is popu-
lated to varying degrees with a thick black crustose lichen which is
clearly of structural value. Soil lichens (68) and soil algae (62,70)
are ubiguitous in desert soils and there is increasing evidence that they
are important in preventing soil erosion. A single vehicle traverse over
moist lichen-stabilized silty surfaces appeared, during a site survey, to
nave disrupted the surface enough to encourage erosion.

Tire ruts produced in late summer 1976 on the project site were inspected
again in April, 1977, following a season in which winter rains and annual
plants had been relatively abundant, t was clear that most of the

ruts nad become stabilized and had been populated with stands of the
annual, Plantago insularis (Indian wheat). Individual plants within ruts
were significantly larger and had significantly more seeds than those in
undisturbed areas {(see Table 4). The density of plants within ruts was
also nigher. Rapid revegetation of depressed areas which serve to catch
water can be predicted. Some of the ruts parallel to 2xisting water-
courses eroded neavily during late fall rainstorms, effectively resulting
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in new watercourses where praviously there nad been none. TIf as seems
likely, these new watercourses persist, then 1t 15 probable that they
w1ll become vegetated in a manner similar to the naturally occurring
watercourses. The lower third of tne bajada whers watar erosion was
most severe 1s also the part where watercourses are least well defined,
and where they probablv shift from time to time naturally, so that minor
alterations of drainage patters will have little long-term vegetaticnal
significance.

3.2.2 Impacts on Wildlife

Impacts on Birds

Tomoff (71), studying an altitudinal habitat gradient comparable in many
respects to that occurring on the site, concluded that there was an in-
creasing breeding population density and species diversity of birds with
habitat complexity "...extending from valley bottom Larrea communities
upslope through bajada and rockslope Cercidium communities."” Consequently,
it can be anticipated that removal of vegetation from the lower bajadas
will have less effect on birds than removal of vegetation from the upper
bajada. Except for black throated sparrows which are known to construct
nests in the bases of creosote bush (72) all other birds on the project
site usually build nests either in cacti (chollas or sahuaro) or in
trees. In the playa area, particularly in the drainageways and mesquite
hummocks near Stoval Airfield, there were many bird nests in the mesquite
trees. 1t is probable that some species will be disturbed during con-
struction, and will not nest in the vicinity of Stoval Airfield during
the spring of 1978. Because of the relatively small area involved, and
the abundance of similar nesting habitat in the Gila River Floodplain

a few miles to the north, the impact will be small.

In the lower third of the bajada where most of the watercourse alteration
1s expected to occur there are very few Zrees and no cacti suitable for
nesting. The impact on breedina birds in this habitat will be negligible.
Nesting nabitat will e lost at wash crossings in the upper bajada, and
during construction, nesting probably will not occur close to construction
activities. The zotal losses, however, will be very small relative to the
amount of similar habitat on the bajada, on the order of between 0.003
percent (direct vegetation loss) and 0.3 percent (total percentage of

of bajada disrupted).

Impacts on Mamma.s

The rodents of *he project site are the only group of mammals present that
may be killed by sonstruction activities. However, since most rodents are
associated with shrubs, trench construction in the unvegetated areas

between arroyos would nrobably not encounter rodent burrows. Rodent popu-
lation sizes are notoriously unstable in desert environments, fluctuating
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with the annual seed production. The number killed during construction
would not be expected to have any long-lasting affects on populations in
the area.

Larger mammals Or thelr s1gn observed on the site include rabbits, coyotes,

kit foxes, desert bighorn sheep, and one horse. The possibility also exists

that the endangered Sonoran pronghorn may occasionally use the site as
well. All these species will probably avoid construction activities.
It is not likely that any of them will be killed, and considering the
localized nature of the project, they are not likely to be displaced
for extended periods of time. The two species of most interest, big-
horn sheep and Sonoran pronghorn, are discussed below.

Sonoran Pronghorn Antelope

It is probable that the project will have no ilmpact whatever on Sonoran
pronghorns, an endangered species. None has been reported within 12

to 15 miles of the project site although the hakitat is suitable, and

it is unlikely that pronghorns will be displaced. During the construction
period, pronghorns that might otherwise visit the area will probably be
excluded, but since the project is of relatively short duration and the
disturbed area relatively small, no long-term exclusion is likely.

The nature of the project...continuous construction activity at cone
location for several months...is such that pronghorns are not likely
to be startled into flight by unexpected human incursion. It is such
abrupt disturbances that cause increased activity during periods of
water shortage and that are of most concern to pronghorn specialists
in the area (34). In order to avoid adverse modifications of the
potentially critical habitat by project activities, formal consulta-
tion with the FWS will remain in effect throughout project planning
and implementation.

Desert Bighorn Sheep

It is probable that the resident bighorn sheep population in the Mohawk
Mountains will be aware of the construction activities of the project.
Construction activities have been scheduled not to occur within several
miles of the base of the mountains during the period in which the sheep
normally occupy inselbergs on the bajada (January through April). It

is during this period also that the sheep are lambing and are most likely
to be sensitive to disturbance. It is felt by the game management official
responsible for bighorn sheep in the area that any potential impact of

the project on bighorn sheep will be largely alleviated by the proposed
scheduling (37).
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3.3 EFFECTS ON THE SOCIOECONQMIC ENVIRONMENT

3.3.1 Burden on Existing or Proposed Public Service Facilities and
Jtilities

Regquirements for electrical energy wlill be supplied through onsite
facilities (generators) and thus not affect community services. Requlre-
ments for water are axpected to be met from Dateland. Indirect regquire-
ments of water and electrical energy to sustain craft and supervisory
personnel who relocate to the local area will be minor and well witnin
the fluctuation of demand normally associated with a tourism supported
aconomy. No Zemands are expected to pe placed on the Yuma Fire Depart-
ment. The contractor willi be responsible for onsite fire protection.
Generally sparse vegetation makes spr2ading of any fire unlikely.

Effects on local housing are dependent on the total number of construction
personnel required, the number imported from other areas temporarily
relocating near the job, and the communities relocated workers choose for
residential areas. At least 25 contractor supervisory gersonnel will be
relocated for the life of the project. In addition, a variable number of
Alr Force supervisory (usually approximately 6) will be present. Most
union hiring halls* are located in Phoenix but have members in the Yuma
area as several Yuma locals have recently been consolidated into the
Phoenix organization. From the available data a peak of 80 relocated
workers (craftsmen and supervisors) has been projected in Table 1l4.
Craftsmen are unlikely to move families because of short duration of the
job (most positions last only 2 to 3 months) and the proximity of Phoenix
for weekend commutes. Perhaps half the supervisory personnel will relocate
an average of 1.4 dependents each so the total number of relocated people
in the peak activity month, April 1978, will be about 100 people.

Although proximal communities between the site and Yuma are small, and
nhave limited amenities, a few workers may live in Dateland, Tacna or
Wellton. These should number no more than five people. Because of its
location between the site and Phoenix, Gila Bend may attract five to ten
ceople, although resources in the town are limited. Adequate housing for
these people is available in these communities.

31la Bend and particularly the City of Yuma have 2xtensive tourism
facilities 1ncluding mobile home parks, apartments and motel /hotel
rooms. During the winter tourism season, peaking in lecember-January,
SCcupancy rates are in the range 2f 35-130 percent. The langth of
-ne tourist season 135 dependent on several variables i1nzluding the

* ~onstruction craftsmen will not necessarily be union members but the

union's membership and locations have been used to approximate the
availability of crafts in the region.
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Table l4. Anticipated local and relocated employment
by classification and month.

CLASSIFICATION FEB MAR APR MAY | JUNE JULY AUG | SEPT
Craft Labor
From Yuma Area 56 107 158 120 20 2 ¢} 0
From Other Areas * 25 3 49 48 7 0 0] 0
Total Craft Labor 81 140 207 168 27 2 0 0

Professional and
Supervisory **

From Yuma Area J 0 0 0 0 0 0 0
From Other Areas 31 31 31 31 31 31 24 17
Total Professional

and Supervisory 31 31 31 31 31 31 24 17

Total

From Yuma Area 56 107 158 120 20 2 o] 0
From Other Areas 56 64 80 79 38 31 7| 24 17
All Sources 112 171 238 199 58 33 24 17

Primarily from Phoenix but some may be from Tucson or San Diego.

All contractor and governmental supervisory personnel projected
from areas other than Yuma.

2conomy and severity of winter in other areas but generally starts

about Cctober and ends in March. During off-peak seasons occupancy

rates for apartments falls slightly to 90-95 percent, for hotels/motels
to 50-h5 percent, and for mobile home parks to 35-45 percent. Thus,
~hare should be more than adequate temporary housing available for
imported workers within 1.5 hours of the site. The work force from
Phoenix will likely live in their own campers/trailers during the week.
They can park in either Sila Bend or Yuma and it 13 not possible <0 =2sti-

mate now many will choose whicn town. Yuma has more =xtensive facilities,
whereas Sila Bend s closer to Phoenix. Gila Bend 1s also somewhat
zloser to tne 3ite (28 road miles; than Yuma (A4 road miles). No onsite

~=using faciliti=s are anticipated.
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3.3.2 Effects on Transporation

A total of 765 trucklcads has been estimated to be necessary L0 3upoly the
site from the east and 3,100 truckloads to supply tne s1te from the west.
Materials carried will be primarily constituents of concrete. Assuming
deliveries occur over a 30-day period, truck traffic will average 100 per
dav west of the site and 25 per day east of the site. Each truck will
increaase the average daily trips (ADT) by two since it will return to its
point of origin. During the peak month of April, transportation of con-
struction workers will increase ADT about 400 additional trips daily

(238 workers at an average vehicle occupancy of 1.2 both entering and
leaving the site). Current ADT is about 5,200 vehicles so average daily
traffic volumes will increase about ll percent. The available highwav,
Interstate 8, is lightly traveled and this additional traffic will not
lower Level of Service below the current Level A (free-flowing traffic).

A total of 50 railcar loads will be required to transport steel fibers
from the eastern United States. This volume could be handled by a single

train so no impacts on train traffic should result from the project.

The only impact on air transportation will be a few incidental visits to
the area by governmental and contractor personnel.

Traffic Safety

The project will generate additional traffic on Interstate 3, through
Dateland, and at the Dateland Interchange. Thus, there is an increased
potential for vehicle-vehicle or vehicle-pedestrian accidents.

The greatest potential for highway congestlion with related accidents 1s
associated with arrival and departure of workers. A peak employment Of
238 persons 1s projected for April, 1378. A conservative value of 1.2
riders per car nas been assumed for tals environmental statement, SO
that arrival/departure of 198 passenger vehicles per day can be assumed

as a worst case. II all of these vehicles arrive and depart over a 15-
minute period, and the highway is at peak locad for normal traffic, condi-
tions will remain free flowing (Level A), and no problems are anticipated.
Each lane of a multilane roadway has a nominal capacity of 2,200 passenger
venicles per nour for uninterrupted flow (78). Present "worst case" exist-
ing traffic is 364 passenger-~car 2quivalents/hr, and the increment from
commuting workers is 792 per hour, for 2 total of 1,156 per hour. This is
well within the free-flowing capacity of the highway.

Traffiz =ntaring and .Leaving the site from the west will =nter and leave
Intersta=e 3 at Tacna. Access to the frseway 13 at the eastern adge Of
Tacna and %raffic will not pass through the town per se. The area most

subject to disturpbance 15 the Interstate 3 rest stop.
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Traffic from the east will pass through the center of Dateland (a 3ascline
station on one side of the street and a restaurant/general store/post
SJffice complex on the other).

The percentage of tratfic from the two directions is unpredictable.

The Draft Envirsnmental Statement stated that all commuting traffic
leaving the site would pass through Dateland over a short period of
Time, thas creating a safsty nazard. Two mitigating changes have now
been made: part >f che traffic will exit to the west, and thers is a
3trong possibility that some of the construction work will occur at
night because of the difficulty in Yandling concrete at the air tempera-
tures preavaient on ti.: sits during the day in summer. Therefore, there
Lil be a spre=ad of commuting traffic over a longer period of time thus
r=23duclng tne nazard.

2z

>mmuting tralfic associated with the project and its associated truck
raffic are not scheduled to overlap. For analysis of truck traffic, 1t
nas been assumed as a worst case that all such traffic will occur over

1 sre-month reriod, or in 20 working days. Under these conditions, during
an 3-nour shift, one truck would be inbound or outbound on the average of

>
evary 2-1,2 minutes. If half of this traffic were routed tnrough Date=-
tani and the other half through Tacna, one truck would pass through =2ach
communlicy avery 2-1,2 minuates. This level of truck tratffic is not

axpectad to represent a significant hazard to vehicles or pedestrians.

3.3.3 Impacts on Aesthetics

The crogposed project 1s 1n s31ght of an estanlished rest arsza on Inter-
state nxgnwa/ 3, and the shorter alignment ccmes within approximately

. miie ‘1.5 xm) 2f that nhighway. D2urlng zonstruction, the project will

e n1gnh 11 visible, zarticularly actlvities on the short alignment.
Tollowlng complieticn Of the project, it i1s =2xpected that the snort trenca
w1ll be unnoticeabie Zrom zhe highway much as 3toval Airfield presently 1s.

The long <«rench alignment is far enough away from the highway that con-~
struction activities there will not be particularly noticeable. The

appearance of the Jdesert pavement along the long alignment, sven if it
eventually becomes reestablished as a surface covering, will always be
distinguishable from the original surface. The very gradual slope of

the alluvial fan is such that the alterations of the surface will not

pe wvery visible from the highway but will be highly visible to persons )
at or above the site, an uncommon occurrence sO long as public azcess

remains restricted.

3.3.4 Effects on Surface Cultural Resources

In compliance with appropriate reqgulations, archaeological sur

veys of
the project site have been performed by professional archaeolo

gists:
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the Arizona 3tace Histori: Preservation Officer has been sontacted; and
copies >f this Environmental 3Statement have been sent £or review to tne
Diractor, Jffize of Environmental Project Review, Department of <he
Interior and to the Advisory Council on Historl: Preservation.

zZffe-ts on Archaeologizal Sites

The trench construction, wherever it disrupts the surface, will obliterate
the surface archaeological features. The only type of preservation regarded
as essential by the Arizona 3tate Museum for most of the sites identified

in this environmental statement is an accurate record. The record compiled
for this EIS and Reference 88 is sufficient. An exception to this conclu-
sion is appropriate for potential subsurface features in the vicinity of
sites MAV-3 and MAV-4.

tn

£Zacts on Subsurface Cultural Resources

It is possible that subsurface archaeological features exist in the area
of the two temporary campsites, MAV-3 and MAV-4. MAV-3 is at the peri-
phery of the direct impact area and thus it should be possible to avoid
it during construction. This would result in no impact on the site.
MAV~4 is very close to the southwest terminus of the longer trench and
avoidance is unlikely. This site will probable be destroyed as a result
cf the construction activities. This site may be of significant value
for a full understanding of man's prehistoric activity in the area and it
may be eligible for the National Register. If so, an appropriate data
recovery program will be accomplished. A determination of National
Register eligibility is currently being pursued.

3.3.5 Evaluation of Secondary or Indirect Effects

The project is short-term and involves only a limited work force. For
hese reasons, secondary effects are also expected to be minimal. Long~
term public or private indirect investments to support the project will
not occur. A brief stimulus to the local economy will be experienced
but even this will be so minimal that it will probably not be separately
noted by local communities. The econcmic and employment effects are
summarized in Table 13.

Indirect Economic Zffects

7~ measure indirect effects on local economies a series of assumptions
has been made:

e Total project zost «will be $20 million. This will include
52 million for engineering costs; 314 million for construc-
tion costs; and 34 million for specialized equipment.

e Only the zonstruction costs portion of expenditures will
oczur in the local two-county area.
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Table 15. Economic and employment effects.
Output (million dollars) 37.7
Earnings (million dollars)
Direct 3.6
Indirect 7.8
Total 11.4
Employment (manyears)
Direct 71
Indirect 712
Total 783
Employment (job opportunities)
Direct 238
Indirect 712
Total 950

® The project is best approximated by Standard Industrial
Classification (SIC) Industry 1625, "Construction of New
Military Facilities.”

® Labor costs for censtruction and supervision will total
$3.5 million (38).

® The project will require about 71 manyears of labor effort
with a peak labor force of 238 people.

The Regional Industrial Multiplier System (RIMS) has been applied to
2stimate the effect of Construction of New Military Facilities on the
Yuma-Maricopa regiosn. A multiplier is a measure of total economic effect
of project expenditures including both the effect of direct expenditures
on the project and indirect and induced effects resulting from zhe direct
expendicures. RIMS measures each of these components b matching locally
available supplier industries described in County Business Patterns with
the 434 sector national model and generates a list of required, locally-
available, suprclier industries and a direct requirements coefficient for
each. These direct requirements coefficients, when summed, form the direct
component of the multiplier. A linear homogenous function is used to
produce :he indirect-induced component. The final demand multiplier is
the sum of the direct component, the indirect-induced component and a
component to represent the initial expenditures which is always unity or
1.26. For the construction of New Militarv Facilities in Yuma~Maricopa
Countlies, *the results of this analysis are contained in Table 15.
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Table 16. Regional direct requirement coefficients
(Industry 1625 - New Military Facilities).

PROPORTION OF—I
3IC CODE INDUSTRY NAME SROS3 SUTPUT
37 Agricultural Serwvices L0017
13 Nonmetalic uneral Mining and Zuarrying J0s3
13-17 Jontract lonstruction L0003
24 Lumber and Wood Products, Exc
Furniture .a130
25 Furniture and Fixtures . 2006
{ 26 Paper and Allied Products LIN01 ‘
| 238 Chemuicals and Allied ?roducts E bYSH :
29 Petroleum and Relared Industries | 007 }
30 Rubber and Misceilaneous Plastic ‘
Products 1 2021 {
32 Stone, Clay, and 5lass Products 39130 1
33 Primary Metals Incdustries i 2127 i
34 Fapricated Metals Products i 673
35 Machinery execpt Electrical 1 1L
38 Electrical Machinery ! 1264
! i8 Instrumer*ts ; 3343
39 Miscellaneous Manufacturing | D02
a2 Motor Freight Transportation and ]
' Warehousing ‘ MIOL]
14 Water Transportation ' i
I 48 communications 233
} 49 Puplic Jtil.ties ‘ 3339
! 30 Wholesale Trade ' 336"
‘ 52-39 ' fetail Trade ;‘ 3232
i 60 j 8ank1ng i AP
! 52 i Security and Commodity 3rokers, |
& | ': Dealers, and 3ervices } pIEDE
i i 53 i Insurance arriers, 1ncluding | '
X 3olicitors L2045
|
: 35-36 Real Estace and Combinations L3035 :
73 Miscellaneious Business 3Services L2216 i
i 75 Auto Repair and services L2047 w
31+39 Legal and Miscellaneous Professional R i ‘
Services L3517 \
i 34+36 Museums and MNonproflt Membersnip i 1
Jrqanizacions .01 !
Housenaolds L2790 ‘
3UM JF DIRECT REQUIREMENT COEFFICIENTS 1 0337 :‘
—
RIMS MULTIPLIER AND IOMPONENTS i
INITIAL BIRECT INDIRECT- INDUCED FINAL DEMAND |
ZXPENDITUPES TCMPONENT COMPONENT MULTIPLIER ’
1.000 7.384 1.799 2,783 ;
| 1
v Less =han ..J035
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Application of the RIMS output multiplier of 2.783 to the estimated local
expenditures of $14 million yields an estimated increase in output in

the two-county regica from the project of $39 million. For each

million dollars spent in the region directly on the project, a total of
$2.5 million dollars in local economic activity will result.

The RIMS procedure al.» produces an output-to-earnings ratio that is
region and industry specific. For the construction of New Military
Facilities in Yuma-Maricopa the ratio is 9.293; that is., of each

million dollars of increased output, $293,000 will be in the form of
earnings. Thus, the $39 million increased regional output resulting

from the project will include $11.4 million in earnings. Total direct
earnings are known to be $3.6 million and indirect earnings will therefore
be $7.8 million. The 1972 total earnings in Yuma-Maricopa was $5,344
million so the project will account for about 0.2 percent of 1974 regional
earnings. This is a beneficial, but minor, increase.

In terms of employment, a total of 238 direct labor job opportunities

nas been identified. Indirect employment can be estimated through

©~he =arnings-to-employment ratio also available through the RIMS process.
In zhe Yuma-Maricopa region, for each million dollars of direct earnings,
31.3 1ndirect employment job opportunities will result. Since indirect
2arnings were estimated at $7.8 million, about 712 indirect employment

~ob opportunities will result in Yuma-Maricopa from the project expendi-
tures. Total regional employment, both direct and indirect, will be about
3.4 ob opportunities. In July 1976, Yuma~Maricopa had nonagricultural
wage ard salary smployment totaling 452,350 jobs.

Indirect Social Effects

It is not anticipated that the project will result in more than incidental
minc+~ social effects given the level of economic effects anticipated.

Most of the reguired labor force will be available from the sxisting
supply in vuma County. 3ince these people are currently living in the
area, no increased demands on water, wastewater, education, police, fire
orotection, health services or other utilities and services are antici-
pated. Demographic effects and changes in patterns of social activity
will not occir since no long-term growth is anticipated. Up to 100 people
may be temporarily relocated to the local area to live in apartments,
~railers, and motels. Local winter tourist oriented facilities can
accommodate this load with no problem. Local investments in roads, schools
and the like will not be required for direct or indirect effects.

3ecause of the presence of the project and improved roads constructed for
=he project there exists the possibility of increased human incursion,
crobably exclusively by local people, into the project area. Access is
vossible now by four-wheel-drive vehicles, and at termination of the
sroject, accecs to the improved roads on site will be made impassable,
thus returning ease of access to the site to its current status.
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SECTION 4

ALTERNATIVES TO THE
PROPOSED ACTION

Alternatives considered for the proposed action included (1) no project,

(2) project postponement, (3} construction of the project at a reduced
scale, (4) alternative site options, and (5) alternative construction
methods.

4.1 NO PROJECT

The "no project" alternative would maintain the status quo at the nroposed
site. There would be no physical, biological, or localized sociceconomic
impacts, other than those which have resulted from site investigations,

and the site area would remain in its present relatively undisturbed

state. On a rational scale, however, the no project alternative would mean
that hard data would not be available for evaluation of the buried trench
option and its cost effectiveness with respect to the shelter option.

The no-project option would thus result in significant technical and

cost risks to the continuing development of the MX weapons system.

4.2 PROJECT POSTPONEMENT

Scheduling the construction effort for a different time of year could
alter the pnysical, biological, and socioeconomic =2ffects. Some of <hese
changes would result in increased adverse environmental effects, and
others would reduce the impacts of the prolect. On balance, the proposed
oroject schedule results in the least adverse impact.

Adverse impacts that would result from project postponement include the
increased possibility of encountering heavy rains with attendant problems
of 2rosion, ponding of water, and increased sensitivity of land surfaces to
damage. 1In addition, postponement into the winter season could result

in project activity near the base of the Mohawk Mountains during the

period of heavy usage by desert bighorn sheep. Finally, if construction
activity were substantially delayed into the winter months it would overlap
maximum seasonal occupancy of temporary housing in Yuma and other nearby
“owns, s0 that a temporary housing shortage could occur.

Beneficial aspects of a construction delay into the rainy season include

a natural reduction of potential for dust on the project site and, there-
fore, the amount of water required for dust suppression. Also, <he
possibility of disturbing breeding activities of birds would be eliminated
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1f the project were to take place during the fall and winter when breeding
does not occur. (The disturbance to bird breeding is considered minor

in any case.) Finally, a slight delay in the construction schedule

would have the small but beneficial effect of spreading demand for acusing
more evenly. The only one of these improvements considered potentially
significant is that of decreased water usage for dust control, and the
size of the reduction could be very small depending on the somewhat un-
predictable weather patterns in the area.

In summary, a minor delay in start of construction could slightly reduce
some impacts (LI, for example, there were still wet weather in February)

and could increase others (were major construction activities of the project
to extend into wet weather in August).

A longer delay would adversely impact the project schedule and cost without
offsetting benefits to the environment.

4.3 CONSTRUCTION OF THE PROJECT AT A DIFFERENT SCALE

Construction of the project at a different scale to reduce the amount of
environmental disturbance can be considered in three contexts: (1) con-
struction at full diameter but reduced lengths, (2) construction at less
than full diameter with results extrapolated to full diameter, and (3)
construction of only one segment of trench to satisfy all program objec-
tives.

Reduced scale would lessen manv negative environmental impacts discussed
in Section 3, although a linear reduction related to scale would not
necessarily be anticipated. For example, access roads and other sup-
port facilities would still be required and their environmental impacts
would remain, even if the scale of the project were reduced. In general,
construction at a reduced scale would be accompanied by reduced effects
on terrain-related features, air quality associated with combustion of
fuels and dust generation, and noise impact because of the shorter dura-
tion of the project (although peak noise levels would likely be similar).

If the length of the long trench were shortened enough to avoid the
varnished desert pavement on the upper bajada, two environmental im-
pacts would be decreased. First, areas temporarily occupied by big-
horn sheep would be avoided, and second, the essentially permanent
aesthetic degradation of the pavement would be eliminated. However,
bighorn sheep usage of the lower mountains and bajaaa is limited largely
to the winter months (December through April). Since scheduled con-
struction would not reach the upper bajada prior to May, this advantage
of shortening the long trench is substantially reduced. Reducing the
length 2f the long trench to avoid degrading the varnished pavement
could result in a failure tc meet project objectives. Construction

of the long trench will provide data to =2stablish what reasonable
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rate of construction can be achieved across a variety of geologic
features, to determine potential difficulties encountered at stream
crossings, and to evaluate the effect of lithology on problems en-
countered.

A string of specialized pieces of construction equipment will most
likely be used 1n the project. In order to meet the objective of
evaluating what rate of construction is achievable, this string of
equipment must be deployed and operate over a relatively long line

to ensure that 2 representative sample of typical excavation difficul-
ties 1s encountered. 1In addition, once the desired rate is achieved,
the equipment must operate continually over a number of sequential
working days to validate the rate. These circumstances dictate the
olanned maximum length of 20,00C ft (56 km).

Reducing the diameter of the trenches could result in a reduction in the
width of the disturbed zone along the trench alignments. However, the
construction rate depends on the ability to design, fabricate, and operate
large size, specialized construction equipment. Specialized 2quipment

of the size required for a full-size trench has never been designed,
fabricated, or operated and is itself a key technological challenge. Thus,
it is not practical to scale up data from smaller equipment. If a smaller
diameter trench were constructed, the objectives of the erection and
breakout tests would not be met. Similarly, only information at full-scale
will truly verify the feasibility of missile breakout, which is a primary
objective of the project.

Construction of only one trench would reduce somewhat the impact on
the environment. If only the long trench were constructed, plans
could be adjusted to perform erection and breakout tests in it,
subsequent to accomplishing construction rate objectives. This
alternative would slightly reduce the terrain-related impacts since
the short trench would not be constructed. However, other environ-
mental impacts might result from the fact that equipment, personnel
and activity would have to continue on site for an extended period

of time beyond Septemper. In addition, this alternative could result
1n adverse impacts on planned project objectives. For example, con-
struction of the short trench will be used as a test bed to shakedown
construction procedures. If the shakedown had to be done on the long
trench, its length might have to be extended to accomplish all objec-
tives. This lengthening =ould result in additional environmental
impacts. Finally, the spacing between the short and long trench

has been selected to provide information on the rates at which this
large, specialized construction equipment can be deployed from one
site to another. If only one trench were constructed, this objective
would not be met.
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In conclusion, changing the scale of the project by reducing the length,
diameter, or number of trenches would at best only slightly reduce the
environmental lmpact, while imposing a potentially large adverse impact
on accomplishment of program objectives.

4.4 ALTERNATIVE SITE OPTIONS

4.4.1 Overall Site Screening

The screening process for the Buried Trench Construction and Test Project
began 1n January 1976. The objectives of the program were:

1. validate construction cost.

2. Validate construction rate.

3. Demonstrate breakout and erection hardware.
Criteria applied to site selection included:

1. Diversity of geologic conditions within an area of a few
tens of sguare miles that is typical of accessible DOD
controlled land.

2. Less than 10 percent topographic grade.

3. Groundwater and marginally excavatable rock conditions
greater than 25 feet below the surface.

4. Reasonable physical access.

S. Accessibility around-the-clock during the construction
period.

Compatibility with any existing activity.

o1}

7. Accessibility to an existing rail line.

Using these criteria, six candidate site areas were selected for
consideration:

Edwards AFB, California
Kirtland AFB, New Mexico

white Sands Missile Range, New Mexico

1.
2.
3.
4. Luke Air Force Range, Arizona
S. Nellis Air Force Range, Nevada
6.

Fort Irwin, California
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Conditions which detract from the feasibility of five of the above candi-

dates include:

1. Kirtland and Edwards AFBs have a limited range of geologic
conditions which would make it difficult to relate results

obtained to those that might be encountered in any opera-
tional area.

2. Fort Irwin, a former Army base, has substantial areas of
unexploded ordnance, and a high probability of rock near

the surface that would be difficult to excavate (igneous
intrusives).

3. Both Nellis Air Force Range and the White Sands Missile
Range are intensively used by agencies other than the USAF,
and potential problems of co-use with those agencies were
indicated. Current activities at the Luke Air Force Range
would be impacted less than at these two locations.

The Luke Alr Force Range best meets the siting criteria because of its
geologic conditions and accessibility both by highway and railrocad.

Three potential siting areas, designated the Childs Valley Site, the Sen-
zinal Plain 3ite, and the San CTristobal Valley Site were then subjected

O a sCr=2ening porocess based on overall geotechnical, environmental and

-
-
2

n/s51cali access characteristics (75).

4.4.2 Site tvaluation on LAFR*

2 1s 1n southwestern Maricopa County and encompasses
(155 kmz) between the Growler Mountains and the

petween manned Range 1 and portions of the

-3curh Tactical Range, and is subject to overflight by aircraft with
suns and practice/live ordnance.

Around-the-clock access *to the Childs valley site would have required
2ither terminating operations at Range 1, or construction of a new
possibly through the Caber

road,
Prieta National Wiidlife Refuge to the south.
The Tucson, Cornelia and 5ila Bend Railroad, and U.S. Highway 85 are
approximately 6.3 miles (10 km) east cf the siting area.

The trench construction area that was considered is the center of Childs
Valley, a broad northwest-trending alluvial-filled basin bounded by the
Zrater Range on the north and the Growler and Childs Mountains on the
south. _lopes are relatively gentle, ranging from approximately 20 %o
4G £+ (6 to 12 m) per mile (0.4 to 0.8 percent grade) over most of the
alluviated area. Near the Growler Mountains, surface slopes average
approximately 180 ft (55 m) per mile, or 3.4 percent grade.

*This 1nformation is derived principally from Reference 75.
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Four distinguishable alluvial deposits were considered mappable in the
area. Precise depth to bedrock was unknown. The depth to water was
2stimated as at least 100 ft (30 m), and probably greater than 200 ft
{60 m). Most of the material was believed to be easily excavatable,
with the possible exception of older deposits of relatively small areal
extent near the valley edges. Here, there was some evidence that exca-
vation might have been difficult at depths less than the nominal trench
depth. Some of the materials were not expected to be sufficiently well
cemented to sustain vertical slopes, so that shoring would have been re-
Juired in the trenching operation.

Vegetation is present both on the alluvial surfaces and in the washes.
Vegetation identified included creosote bush, cholla, paloverde, mesquite,
ocotillo, and ironwood.

In summary, the Childs Valley site met most of the geotechnical criteria,
but around-the-clock accessibility would have had a major impact on exist-
ing range operations.

4.4.2.2 SENTINEL PLAIN SITE

The Sentinel Plain s%ts 1s in sguthwestern Maricopa County and encompasses
approximately 73 miles (187 km"~) west of the Sauceda Mountains and north
>f Range 2 and the Crater Range. The area borders the ordnance delivery
pattern for Range 2 and Range 4, including a 22,000 ft (6706 m) strafe

fan extending west from Range 1. All flights leaving all gunnery ranges
overfly the area. 3Some recoverv flights may have live or unexpended
ordnance.

Both U.S. Highwayvy 35, an unrestricted public and commercial transportation
route, and the Tucson, Cornelia and Gila Bend Railroad transect the siting
area.

The Sentinel Plain is a broad, northwest-trending alluvial-filled basin
oounded by the 3auceda Mountains on the east and the Crater Range on the
west and south. The potential trench site occupied the east central por-
tion of this wvalley. 3lopes are relatively gentle, approximately 20 feet
per mile, or less than one percent topographic grade. Near the Growler
and Sauceda Mountains, surface slopes range from 80 to 120 feet per mile
(1.5 to 2.3 percent topographic grade).

Four distinguishable alluvial deposits were considered mappable in the
area. Bedrock could be expected at 100 to 200 ft (30 to 60 m) below the
surface within several uundred feet basinward of the volcanic bedrock
outcrops in the northeastern, southeastern, and southwestern portions

of the site area. Depth %o bedrock is probably much greater than 250 ft
{76 m) 1n most other portions of the arsza, but may be shallower than

1000 £+ 7305 m) as indicated by a well terminating in rock at 5A1l5 ft
(184 m) depth in the south-central portion of the Sentinel Valley.
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The depth to water in the basin-fill materials was believed fo be greater
than 100 £t (30 m) in all portions of the site area, and is probably
greater than 400 ft (122 m).

Excavation cond:itions and slope stabilities were considered to be roughly
equivalent to those of the Thilds valley site. Older deposits near the
mountains were considered likely to require abnormal excavation techniques
such as heavy pre-ripping or drilling and blasting. In the younger fans,
wnere there is no cementation or where there is a predominance of sand-
sized particles, vertical unsupported slopes were not considered feasible,
and a shoring system would have been required or the slopes would have had
to be cut back.

Vegetation i1s present both on the alluvial surfaces and in the washes.
Vegetation includes creosote bush, cholla, bur sage, mesguite, paloverde,
ironwood, greasewocd, and several species of grasses.

In summary, the Sentinel Plain site met many of the geotechnical criteria,
alchough it was somewhat limited in desired geologic diversity. Around-
the-clock accessibility for proposed construction would have had a major
impact on existing range operations.

4.4.2.3 3SAN CRISTOBAL VALLEY SITE (PROPOSED SITE)

The San Cristobal Valley is primarily within southeastern Yuma County

and extends southeastward into Pima Countv within the LAFR. The proposed
zrench siting area within this valley encompasses approximately 68 miles?
(178 km?) on the east flank of the Mohawk Mountains in the rorthwestern
portion of the wvalley.

The 3an Cristobal Valley site area lies along the boundary between the
western and =2astern sectors »f LAFR. The western portion encompasses part
<% =he buffer zone jointly administered by Luke AFB and the U.5. Marine
Zorss Alr Stat:icen (MCAS), Yuma. The =sastern gortion of the siting area
includes a small part of <he air-to-air gunnery range. The western sec-
tor 15 used for training of fighter/attack squadrons, and live 20 mm
ordnance may be expended within the buffer zone. The eastern sector is

a low-level (1000 ft, 4CO m above jround level) route to Target 5 for
airzraft with training munitions.

Interstate Highway 3 is approximately 2.2 mile (0.4 km) north of the
northernmost site boundary (as defined by reference 75). The Southern
Pacific Railroad follows the highway, approximately 0.1 mile (0.2 km) north
of the site. This commercial railroad has a siding near Stoval Field,

but there are no nearby railroad crossings for automotive vehizies.

5an Cristobal Valley is a broad, northwest-trending alluvial-filled basin

bounded within the LAFR by the Aguila and Granite Mountains on the east and
the Mohawk Mountains on the west. Metamorphic and granitic detritus from
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the Mohawk Mountains have formed a broad planar northeast trending alluvial

slope in the siting area. The alluvial slope is relatively gentle, averag-

ing approximately 65 ft (12.3 m) per mile, or about 1.25 percent topographic
grade.

One major alluvial fan was mapped. This alluvial fan was subdivided into
several subunits. Recent stream-channel deposits and flood plain deposits
were found in the area. 3mall local areas of wind-blown sand deposits were
also found to be present.

The precise depth to bedrock was not determined throughout the si1te area,

but the bedrock was expected to be within 100 to 250 £t (30 to 76 m) of the
surface in areas within several hundred feet of the metamorphic rock out~
Crops near the Mohawk Mountains. Depth to bedrock was expected to te greater
than 250 ft (76 m) elsewhere in the area. The Jepta %o bedrock was deter-
mined to be Jreater than 700 ft (213 m) 1in the northeastern portion »f the
site area along San Cristobal Wash.

The depth to groundwater was judged to be more than 100 £t (30 m) in the
majority of the siting area. However, groundwater could occur at depths
less than 100 £t (30 m) in the northern and northeastern portions of the
site. A perched groundwater table {i.e., water retained by localized
impermeable layers above the true water tabls) was found to occur within
50 £t (15 m) of the surface along San {ristobal Wash.

Excavation conditions and slope stabilities were considered to be roughly
equivalent to those of the other two sites.

Vegetation identified in Reference 75 1ncluded creosote bush, cholla, bur
sage, mesquite, ironwood, paloverde, ocotillo, and several species of
grasses. Areas with well-developed desert pavement were reported to be
vegetation-free. In addition to the vegetation reported as present,
sahuaro cactus is also known to occur in all three areas, but less abun-
duantly in the San Cristobal Valley than at the other sites.

The San Critobal site is proposed because it meets geotechnical criteria,
provides a diversity of desired geology, is accessible by road and rail,
and because it would have the least impact on existing range operations.

4.5 ALTERNATIVE METHODS OF CONSTRUCTION

There exists one major alternative method of construction of the buried
trench which is currently receiving study and which may ultimately be
selected as the project instead of the techniques described in Sections
1.1.7, 1.1.8, and 1.1.9 of this report. This alternative construction
method would consist of precasting the concrete tunnel and trucking it to
the trench site in pieces rather than forming it in place. Section 4.5.1
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identifies the techn:ical differences between the two technigques, and
Section 4.5.2 discusses the differences of =nvironmental impact that are
anticipated. There 1s, 1n dace, very little difference in anticipated
1mpact between the two.

There presently exists also a range of alternative methods for excavation
and surface restoration which are under study as a part of the research
effort to establish the best trench confiquration. These alternatives
differ in terms of width of excavation and width and neight of the berm
forming the finished trench surface. The environmental impacts of these
alternative methods and final configuration will not differ greatly from
those of the project as described. Section 4.5.3 discusses the differences
1n technique and impact.

4.5.1 Differences Between Slipform Concept (the Project) and
Precast CToncept

The precast concept proposes tihiat in addition to the onsite concrete

batch plant, there would be a casting plant to cast the tunnel sections
and a storage yard to store precast sections. The sections themselves
would be 30 ft (9 m) long with an inside diameter of 13 ft (4 m) and a

vwall thickness of 0.83 £t (0.25 m). Each section would weigh 110 tons
(99 tonnes). The size of the storage yard would be increased from 10
acres (4 ha) to 60 acres (24 ha). The total area inside Stoval Airfield

(not including the runways) is approximately 100 acres (40.5 ha) so that
the usage of that space would increase from 10 percent to 60 percent.

There would be a 15 percent decrease in the amount of concrete required

if the precast method were used: from 46,000 yd? (35,167 m®) to 40,000 yd?
(30,580 m3). This would result in an equivalent decrease in the number

of truck trips required to deliver the concrete. It is estimated there
would be an approximately 10 percent increase in labor personnel (crafts-
men) 1f the precast method is utilized. It is estimated that the decreased
costs and deliveries of materials would be offset by the increased labor
requirements, and no substantial cost differences between the two methods
are anticipated.

The precast method would require a larger excavation than the slipform
concept. In the precast method, approach ramps would be required to be
excavated at 30 to 45° angles laterally from the trench to allow access
by trucks carrying the precast sections. All excavation would still
fali within the nominal 328 ft (100 m) wide strip, however. There are
no apparent differences between the two methods in terms of the physical
appearance of the completed project.

4.5.2 Differences in Impacts Between the Two Construction Methods

Decreased traffic levels resulting from Jdecreased material requirements
are expected to be essentially offset by increased traffic because of
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increased labor requirements. There will be a 15 percent decrease in
material consumption, but the impacts of material consumption are not
considered significant in either case.

A wider excavation would be required with the precast option, and there
would be a resultant incremental increase in potential £or dust, erosion,
and emissions from internal combustion engines on site. It does not
appear at this stage of planning that the differences would be significant.
The increased width of excavation of the trenches would fall within the
nominal 328 ft (100 m) zone of disturbance, so that loss of biota is
predicted to pbe identical. The use of more land at Stoval Airfield

would cause essentially no increase in impact because the interior of

the airfield is highly altered from its original condition and largely
barrern.

In summarvy, the two potential methods of construction differ very little
in characteristics likely to cause environmental impact, and at this
point no significant differences of impact have been identified.

4.5.3 Alternative Trench Construction Technigue

The alternacive means of trench emplacement being considered could result

in a aigher perm over the trench surface at completion than the project

now calls for. The maximum size berm would result from establishment of

the top of the concrete tunnel near grade with the spoils mounded over

the top to a depth of 5 ft (1.5 m) nigh and 12 ft (3.6 m) wide at the center-
line. The berm would then be tapered toward grade at a maximum slope of
1:4, reaching the 2xisting surface 26 ft (8 m) to either side of the center-
line for a minimum total finished width of 52 ft (156 m). Intermediate ap-
croacnes reasuiting in a lower but wider berm are also under consideration.
The perm would nct de of uniform height over the entire alignment. In

some places the : xisting topography would provide the desired 5 ft (1.5 m}
of cover. In orther places, such as the bottoms of arrovos there would be

no berm at alil.

There are several potentially substantial differences in impact that could
result from this alternative. First, the presence of a berm 5 ft {(l.5 m)
hign zould constitute a much more visually obvious structure than the
proposed berm less thaan 1 £t (0.3 m) high. Consequently, the aesthetic
degradation of the area could be increased. Second, the height of the

berm would cause 1t to be more exposed to wind erosion than would the lower
verm and the potential for dust resulting would be increased. Also, there
is a minor increase in the potential for deposition of wirdborne particulates
in the lee of the berm. The slopes at the sides of the berm will encourage
rapid runcff of water from direct preccipitation, and may erode more rapidly
than would the lower berm. Increased erosion would result in lncreased
sedimentation downstream. A concomitant result of more rapid runoff is a
iack of subsurface wetting, and a decreased potential for revegetation.
Based on the lack of revegetation of lower berms at Stoval Airfield, it

-108-




can be assumed that revegetation of the 5 £t (1.5 m) high berm would

occur very slowly if at all. Where small washes are blocked by the higher

berm, there would be potential for more extensive ponding than would occur
behind the lower berm.

From this analysis and from that in Section 3, it is apparent that the
lower the spoils berm, the less the potential environmental impacts.
There are no threshold effects, however, and during further engineering

study advantages of a nigher berm configuration may be found to offset
1ncremental increased 1n environmental impact.

4.5.4 Alternative Configurations of the Protective Structure

Alternative configurations of the protective structure may be identified
which could result in thinner walls and reduced steel reinforcement.
These alternatives would require less concrete and steel fiber and would

proportionately reduce impacts of obtaining and transporting these
materials.
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5.1

5.2

SECTION 5

PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH
CANNOT BE AVOIDED SHOULD THE PROPOSAL
BE IMPLEMENTED

PROBABLE ADVERSE IMPACTS ON THE PHYSICAL ENVIRONMENT

e Temporary degradation of air quality as the result of dust genera-
tion due to excavation activities and vehicular traffic over unpaved
roads.

e Temnporary degradation of air quality as the result of increased
exhaust emissions from transportation vehicles to and from the
site, onsite traffic, and diesel generators.

e Temporary increases in ambient noise levels near the site and in
the community of Dateland.

e Disruption of approximately 200 acres (8l ha) of earth surface over
the two buried trenches, on rocads, and at Stoval Airfield where
the office and yard facilities will be located.

e Temporary drawdown of the water table in the immediate vicinity
of the well onsite. The effects are not expected to be detectable
at any other wells.

® Increased potential for wind and water erosion during and following
the project.

® Permanent loss of areas of well-varnished desert pavement on the
upper bajada.

PROBABLE ADVERSE IMPACTS ON THE BIOLOGICAL ENVIRONMENT
® lLoss of existing vegetation (except sahuaro cacti which will be
salvaged) over both alignments, on roads, and in yard areas.

e Mortality of some rodents and reptiles from road kills on and
from direct effects of trenching.

e Displacement of breeding birds from the construction area for one
season owing to noise and disturbance, and permanent loss of a small
amount of breeding habitat in the vegetation that will be lost.

e Temporary exclusion of the Mohawk Mountains population of desert
bighorn sheep from part of their range.
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5.3 PROBABLE ADVERSE IMPACTS ON THE SOCIOECONOMIC ENVIRONMENT

Minor temporary increases in traffic on Interstate 8. Major
temporary increases through Dateland.

Permanent loss of minor archaeological artifacts and remnants
along the alignments and roads.

Long term aesthetic degradation of the trench alignments, parta-
cularly in the upper bajada in areas of well varnished desert
pavement.

5.4 MITIGATIONS

These unavoidable impacts will be limited, and other avoidable impacts
will be mitigated by the folliowing actions.

Construction eguipment and personnel will be limited to establish-
ed access roads to and from Stoval Airfield and between the air-
field and the trench alignments. N0 cross-country vehicular
activity will be permitted. Off duty personnel will not be

allowed access to areas other than the established roads. At termi-
nation of the project, access to the project site will be eliminated.

Surface archaeological remnants that will be disturbed or
destroyed should construction be implemented have been examined,
cataloged, and where desirable, collected and deposited in the
Arizona 5tate Museum. If necessary, an additional data recovery
program will be initiated prior to construction.

bDust will be suppressed during the time construction activity is
taking place by periodically traversing all roads and construc-
tion areas once per hour with a water spray truck.

All arroyos disturbed by construction will be restored to their
preexisting configurations, when feasible, to prevent blocking of
permanent drainage systems.

Sahuaro cacti that must be removed for construction will be
removed intact and made available to the Arizona Commission
of Agriculture and Horticulture for whatever disposition they
recommend .

Where areas of varnished desert pavement are disturbed during
construction, the surface layer of rocks will be stockpiled and
spread evenly over the surface following backfilling.

Following completion of various parts of the project, soil sur-
faces will be inspected pericdically to be certain that soil
stabilization is occurring and that erosion is minimized. In the
event of severe wind or water erofion, appropriate soil stabili-
zation measures will be taken.
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The effectiveness of environmental protection (dust suppression,
confinement of vehicles and personnel to the established project
area, etc.) will be under surveillance throughout the construction
to be sure that environmental protection is proceeding as planned.

Follow-up actions to determine the effectiveness of the measures
adopted to protect the environment will be accomplished.
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6.1

£.2

6.3

6.4

SECTION 6

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES
OF MAN'S ENVIRONMENT AND THE MAINTENANCE
AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

SHORT-TERM GAINS

Resolution of key uncertainties and reduction of risks associated
with the buried trench concept. These include construction feasi-
bility, construction rate, economic cost, and breakout feasibility.

Stimulated economic activity in Yuma and Maricopa Counties.

SHORT-TERM COSTS

Temporarily increased traffic with local congestion and associated
noise impacts in neighboring communities.

Temporarily decreased air quality from combustion products and
dust during construction and to a lesser extent during the break-
out tests.

LONG-TERM GAINS

Identification of cost-effective MX basing mode concepts to ensure
conservation of natural resources while meeting cost, operation,
maintenance and survivability criteria.

Identification and testing of mitigative measures to reduce several
environmental impacts associated with potential MX basing decisions
and construction and operational activities.

LONG-TERM COSTS

Permanent disruption of archaeological resources and of the
varnished desert pavement on the upper parts of the Mohawk
Mountains bajada.

Degradation of the scenic character and natural quality of the
bajada.
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SECTION 7

[RREVERSIBLE AND IRRETRIEVABLE COMMITMENTS
OF RESQOURCES THAT WOULD BE INVOLVED
IN THE PROPOSED ACTION SHOULD 1T BE IMPLEMENTED

7.1 LOSS OF NATURAL RESOQURCES

The commitments of natural resources to the project £all into two
categories:

1. Consumption of permanent deposition of resources of offsite
origin.

2. Alteration or destruction of some resources at the project
site.

Catagory 1 ccomprises the consumption of cement, water, aggregate, steel
reinforcing fibers, fuels, and time by construction personnel. Cate=

gory 2 13 the loss of the relatively undisturbed character of the alluvial
fans of the Mohawk Mountains. Losses of biota will be irreversible only in
the sense that the individuals killed or diszplaced will be lost. There
will be no permanent change in the ecologv and biology of the bajada as

3 whole.

7.2 LOSS OF CULTURAL RESOURCES

Destruction of some of the trail segments identified in the archaeological
survey will result from construction along the present alignment. There
is reason to kelieve that a network of trails exists in the area so that
alternative alignments would affect other trails.
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SECTION 8

CONSIDERATIONS THAT OFFSET
THE ADVERSE IMPACTS

rull-scale tests of construction procedures and trench breakout capa-
bilities are required as part of the studies to determine feasibility of
use of the trench concept should an eventual decision be made to proceed
with MX deployment. The goal of the proposed nroject 1s to establish

the technical feasibility of construction and breakout, attainable physi-
zal characteristics including strength, probable realistic construction
rates, and baseline cost data for the buried trench MX deployment concept
as it is currently envisioned. Aadditionally, mitigative measures will be
Identified and evaluated to reduce potential environmental impacts asso-
ciated with the MX basing, construction and operation. These data and
evaluations are also vital to determine accurate cost-effective analysis
to be used in future declisions on selecting the final basing system for
full-scale development.

Deplcvment of a full-scale, deceptive land-based MX missile force will
require a commitment of the resources availlable for national defense.

It is vital, therefore, that the best possible deployment method be
selected, based on hard, reliable data. The full-scale construction

will test equipment and technical capabilities and greatly increase the
reliability of projected cost and performance estimates. The current
program will provide such data at relatively modest cost and is essential
to the aims of the overall MX program.
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SECTION 9
DETAILS OF UNRESOLVED ISSUES

The two issues unresolved at the time the DEIS was submitted to the
Council on Environmental Quality and the public dealt with: |

® The effects of drilling a waterwell and extracting ground-
water on site, and

e The oproposed critical habitat area for the endangered
Sonoran Pronghorn Antelope which includes the project
area.

The first issue has been addressed in revised Sections 1.2.1.5.2 and
3.1.3, as well as being influenced by a decision to pipe water in from
Pateland rather than to drill on site.

The second issue has been resolved as a result of formal consultation
with the United States Fish and Wildlife Service. The FWS response to
the formal consultation is included in Appendix 2. It says, in brief,
that in the opinion of the FWS, the project, as described in this FEIS,
will not adversely affact the pronghorn or its essential habitat.
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