AD=AD71 161 INFANTRY DIV (7TH) FORT ORD CA F/6 6/6
GROUND SQUIRREL CONTROL» FORT ORD COMPLEX FORT ORDs CALIFORNIA,(U)
APR 77 C L MCNEILL

UNCLASSIFIED

NL
lor S5 B :
. : ==yl




¥ :
l =
I . I o
—
——
—_—
"ll'——_.

flz2

I

TS 17;
o

i

S
O

e 2

22

ll22

fled

2 s ne

-

¢

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU

OF STANDARDS-1963-1




Final

NVIRONMENTAL
IMPACT

STATEMENT
' April 1977

|
|
{
i
i
i
g
{
I GROUND SQUIRREL CONTROL
I S  FORT ORD COMPLEX, CALIFORNIA
1 B
; C2
T
f

—- e . " SRR T S SO, N o SRR A o e 5

&



the Environmental Protection Agency's current program to evaluate the
effects of 1080 on nontarget species will be monitored. However, if
there is any demonstrated positive plague serology in ground squirrels
or fleas, I intend to institute immediate quarantine and treatment of
these areas to include ground squirrel and flea control in compliance
with the Army's plague control contingency plan using whatever means
are necessary.

ROBERT L. KIRWAN
Major General, USA
Commanding
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FINAL ENVIRONMENTAL IMPACT STATEMENT
APRIL 1977
GROUND SQUIRREL CONTROL
FORT ORD COMPLEX, CALIFORNIA

1. I have reviewed and evaluated, in light of the overall public
interest: the data and information contained in the Environmental
Impact Statement; other documents concerning the plague threat and
the proposed action of controlling ground squirrels on the Complex;
and the view of other agencies, organizations, and individuals on

the environmental and other impacts associated with control of ground
squirrels on the Fort Ord Complex, California. The possible conse-
quences of the proposed and alternative methods of controlling ground
squirrels have been studied and evaluated for public health effects,

efficacy of the approach to control, environmental effects, cconomic
effects, effects on the Army's mission, and legal requirements.

2. I find that the Environmental Impact Statcment meets or exceeds the
requirements of the National Envirommental Policy Act; that the proposed

action is based on a thorough analysis and evaluation of the available
information; that the various proven effective and practicable alterna-
tives have been evaluated in light of their cost and desired rapid control
of the high ground squirrel populations; that the proposed action is
biologically sound and justified on the basis of good preventive medicine;
that potential adverse environmental impacts are minor for the proposed
action and [ find that, although apparently minor, the impacts of the

secondary effects of 1080 are not precisely known and are being addressecd
by EPA in a major study in California; that a less controversial rodenti-
cide, zinc phosphide, although less effective, can be used to reduce the
ground squirrel populations to acceptable levels at least for a time.

3. On balance, the overall public interest would presently best be
served by the use of Alternative 2 of the proposed action using zinc ‘
phosphide with no aerial rodenticide dispersal to initially control
ground squirrels on the Fort Ord Complex. Careful monitoring and
surveillance will be conducted concurrent with this controlled operation,
and additional testing will be undertiuken to explore the feasibility of
other management practices which have been identified. In addition,
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ERRATA SHEET

Page 94, paragraph l: The stocking rate shown as 13,500
AUMs should read 2,700 AUMs.

Page 94, paragraph 2: The stocking rate shown as 13,500
AUMs should read 2,000 AUMs.

Page 151: The category Summary is a sub-heading of Biological
Control and not a sub-heading of the category Predators.

Page 155: The category Other Insecticides is a sub-heading
of Methods of Flea Control and not a sub-heading of the
category DDT.

Page 162: The category Squirrel Control is a sub-heading
of Areas of Human Activity and not a sub-heading of Descrip-
tion of Treatment and Application Methods.

Page 189: Historical/Archeological Resources heading should
be inserted at top of page.

Page 213: Correct columns 7 and 8 for Alternative 3. Place
-2 1n each column with reference to the Environmental Element
"Energy".
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Summary g

B GROUND SQUIRREL CONTROL ON THE 3
i FORT ORD MILITARY COMPLEX |

( ) Draft (X) Final Environmental Statement

(ATTN: Col. C. L. McNeill)
Responsible Office: Fort Ord, California (Phone: 408-242-2806 )

|
L}
|
|
|
|

3 I Name of Action: (X) Administrative ( ) Legislative
k| . 2. Description of the Action:

=4It is proposed to significantly reduce ground squirrel &
populations occupying large areas of grassland and woodland-
grassland upon Fort Ord, Fort Hunter Liggett and Camp Roberts
located in the Counties of Monterey and San Luis Obispo in
the central coastal area of California.

These ground squirrels constitute a large potential
reservoir for sylvatic plague; have caused damage to military
structures and facilities; damaged crops on adjacent private
lands; and compete with other wildlife and with domestic stock
for food.

kil

" Ground squirrel control (using 1080), formerly in effect
| upon these areas, was last applied in 1970 and has not been

- resumed since Executive Orders #11643 and #11870 prohibited the
use of secondary poisons for pest control upon federal lands.
Present ground squirrel control measures are limited to anti-
coagulants and zinc phosphide applied only within 200 yards of
occupied structures.

Large-scale ground squirrel control measures using 1080
(a poison which has potential secondary hazards) have been
used on private lands adjacent to the military lands for many
years, but squirrels from the military lands are claimed to
reinfest the treated private lands, causing crop damage and '
rendering the ground squirrel control program on private lands
ineffective.,m
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Rodents and carnivores have been collected on Fort
Hunter Liggett during 1976 and serological results have demon-
strated that a number of carnivores show a positive reaction t
for plague, indicating that a source of the plague organism is |
present on military or adjacent lands. The Surgeon General's
Office and the California Department of Public Health recom-
mend that control of ground squirrels and flea vectors be
carried out in areas of significant human use.

A number of grazing leases have been issued for the

I military lands, and there is considerable controversy with

- respect to the amount of damage to vegetation which the
ground squirrels cause. If the ground squirrel population
were reduced, the range could support more livestock or
desirable wildlife such as deer. On the other hand, there

is a question as to whether grazing should be continued at
present levels, since a reduction in grazing pressure may
result in a change of range conditions that may be capable of
supporting additional wildlife other than ground squirrels. .
This factor of range use may be considered with respect to ;
minimizing fire hazards on the military lands. '

The propcsed action would treat the open range ground
squirrel habitat at Fort Hunter Liggett and Camp Roberts with
1080-treated bait from the air. Retreatment with 1080 is
anticipated every 2-3 years if at that time an emergency can
be shown to exist. Other methods of control, including range
management may be approporiate, as determined by range studies
now under way on the Fort Ord complex and by ground squirrel
control studies now under way in Tulare County. It is esti-
mated that a total of 4,475 acres at Fort Hunter Liggett and
1,950 acres at Camp Roberts will be baited with 1080. Fort Ord
will not be aerially treated with 1080. Zinc phosphide would
be applied by hand to open-range ground squirrel habitat on
Fort Ord. This action would be supplemented by using antico-
agulants, zinc phosphide and fumigants to treat ground squirrel
concentrations in areas of human use (accompanied or preceded
by flea control using carbaryl dust) and near structures and
facilities. The action would be conducted in cooperation with
the Department of Interior, California Department of Fish and
Game, California Department of Public Health, and the Counties
of Monterey and San Luis Obispo. In addition the resources of
the plague center at the Center for Disease Control in Fort
Collins, Colorado, the Letterman Army Research Institute in
San Francisco, and the Army Environmental Hygiene Agency,

Fitzsimmons Army Medical Center, Denver, Colorado will be called
upon.,

xii




Summary of Impacts:

Environmental

4 The proposed action will significantly reduce the popula-

tion of ground squirrels upon the Fort Ord military complex.

The reduction of ground squirrel numbers will have no signifi-

i cant effect upon ground squirrels outside the treated areas,

] and probably at least 10 percent of the present population on
military lands will remain following the proposed action.

The major beneficial impact will be a significant reduc-
tion in the threat to human health (plague).

The action will result in less damage to structures and
facilities, less damage to crops on adjacent private lands, .
and a lessening of competition for forage on grazing lands.
It will improve the relations between the Army and the
community.

The population of other seed-eating rodents such as meadow ,
voles, kangaroo rats and field mice, and of seed-eating birds
such as doves, gquail, and songbirds will probably be reduced
due to primary poisoning. Carnivores may also be affected due
to secondary‘poisoning.

Adverse Environmental Effects

Adverse effects may include a loss of some coyotes, bobcats,
domestic cats and dogs, and possibly (though unlikely) kit
foxes and mountain lions. Loss of seed-eating birds such as
quail, doves and songbirds will be minimal. At the concentra-
tions involved, no adverse effects are expected upon condors,
vultures or raptorial birds. Seed-eating rodents will be lost.
The loss of ground squirrels and other rodents will reduce the
prey food base for predators; however, this is not considered
significant since the ground squirrel is relatively unavailable
due to its habits of aestivation and hibernation.

4. Alternatives:
The following alternatives have been considered:

® Substitution of zinc phosphide for 1080. This would meet
ground squirrel control objectives, but would be less efficient.

e Reduction i:. the area of open range which would be treated.
Continue to treat with 1080 or zinc phosphide a l-mile wide

buffer zone of squirrel habitat adjacent to private crop lands {
and around cantonments, bivouacs and other areas of human use

xiii |
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or of special concern (dams, roads, etc.). Continue to treat
the areas of human use or of special concern with anticoagulants,
zinc phosphide, fumigants and carbaryl (as necessary for flea
control). This alternative would achieve control objectives
with the minimum amount of adverse impacts to the nontarget
species, but there would remain the problem of constant rein-
vasion of the treated areas by ground squirrels from the
untreated areas.

® Trapping, flooding, introduction of predators, destruc-
tion of burrows, etc., were considered but not developed since
their use on a large scale did not appear feasible.

® No action. The present hazard to health and damage to
crops and structures will continue at an estimated minimum
cost of $5,500 per year for repair and maintenance on Fort
Hunter Liggett alone, and a possible crop damage of over
$700,000 per year.

5. Federal, state and local agencies from which:
a. Comments were requested, for draft statement:

Federal

Department of Interior

Departmént of Transportation

Department of Agriculture

Department of Defense

Department of Health, Education and Welfare
Environmental Protection Agency

State

California Department of Fish and Game
California Department of Public Health
California Department of Food and Agriculture
State Clearinghouse

Local
San Luis Obispo County Agricultural Commissioner
Monterey County Agricultural Commissioner

b. Comments received, for final statement:

Federal
Department of Interior (Fish and Wildlife Service)
Department of Transportation (no comments)
Department of Agriculture (Soil Conservation Service)
Department of Defense (U. S. Army Environmental
Hygiene Agency, U. S. Marine Corps, U. S. Army FORSCOM,
Fort McPherson, Georgia, U. S. Army, Fort Hunter Liggett)
Department of Health, Education and Welfare (Office of
Environmental Affairs)
Environmental Protection Agency (Region IX)
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INTRODUCTTION

GENERAL PROJECT DESCRIPTION

Fort Ord, Fort Hunter Liggett and Camp Roberts support
multiple-use recreational programs, and each installation has
a natural resource conservation program. However, the primary
use of each installation is military training. All other uses
are secondary. The present high populations of ground squirrels
and the subsequent potential health hazard and damage they
represent interfere with the U. S. Army's primary mission and
cause damage to the property of surrounding landowners. To
remedy these problems, the Army has developed a ground squirrel
control program which involves the use of several poisons,
applied by a variety of methods. The poisons projected for use
are 1080 (sodium monofluoroacetate), zinc phosphide, diphacinone
(anticoagulant) and fumigants. Following recommendations of
health officials the Army also plans to control fleas with an
insecticide, carbaryl, prior to or in conjunction with the
application of poison bait.

Sodium monofluoroacetate (1080)-treated grain bait will be
applied aerially across open rangeland on Fort Hunter Liggett
and Camp Roberts in 1977 following the guidelines of Marsh
(1967). Only the active colonies of squirrel-infested acreage
will be treated. This active colony acreage is estimated to
be 4,475 acres on Fort Hunter Liggett and 1,950 acres on Camp
Roberts, for a total of 6,425 acres actually treated with 1080
grain bait. 1080-treated bait (0.08 percent) will be applied
at the rate of 6 pounds per swath acre. Fort Hunter Liggett
will receive a total of 26,850 pounds of bait (2,148 pounds 1080)
and Camp Roberts a total of 11,700 pounds of bait (936 pounds
1080). Compound 1080 will not be used at Fort Ord. Followup
treatment with 1080-treated grain (or other control measures)
will be conducted every 2-3 years wherever squirrel populations
recover or reinfestation occurs. Other control measures may be
based upon information now being developed in range studies on
the Fort Ord complex, and by ground squirrel control studies
underway in Tulare County.

Zinc phosphide grain bait will be applied by hand to
squirrel colonies in the open rangeland and maneuver areas of
Fort Ord. 2inc phosphide will also be used within the city
limits of Fort Ord in areas such as the football field and
vacant lots. Zinc phosphide will also be used as a long-range
control measure on all three installations along road banks
and dam faces whenever damage by squirrels occurs.

—
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1 Diphacinone or other anticoagulants offered in bait boxes,
i and fumigants such as carbon bisulphide, methyl bromide or gas
| cartridges will be used to control squirrels in cantonment
areas or other areas of human use. Diphacinone and fumigants
will also be used in areas near water impoundments on all
three installations.

1

L To control ground squirrel fleas, carbaryl dust will be ‘
applied within burrows in cantonment areas or other sites (in-
cluding open range) having high human use on all three instal-
lations on the orders of the Surgeon General. Flea control where
needed will precede or accompany application of poison baits.

A more detailed discussion of the project description
covering the specific control measures, including amounts of
toxicants, methods of application, manpower, equipment and safety
measures, etc. is found in the section -- Proposed Action and !
Alternatives - Impacts and Mitigations (pages 125 to 214).

1 Military Mission

Fort Ord, Fort Hunter Liggett and Camp Roberts are Depart-
ment of Army installations owned and managed to further the
Army's overall military mission.

Fort Ord is responsible for training of the 7th Infantry
Division. Fort Ord also provides support to the Combat Develop-
ment Experimental Command, the Defense Language Institute, plus
active and reserve military programs in central and southern
California.

Fort Hunter Liggett's primary mission is to support training
and maneuvers of the 7th Infantry Division and field experi-
mentation of the Combat Development Experimental Command.

Camp Roberts is presently licensed to the California
National Guard and is used primarily for National Guard and
Reserve component training. The 7th Infantry Division has
also recently begun to use the camp for training and maneuvers. |

Other Land Uses |

Based upon the multiple use concept, the military lands
are also used for a variety of outdoor recreation pursuits.
One of the principal activities is a hunting and fishing program.
Other outdoor recreation programs include golfing, dog field
trials, riding, swimming and picnicking, wildlife observation
and photography, organized sports, i.e., baseball. '

The military lands are also used to provide income through
grazing leases for sheep and cattle and honey bee leases.




Natural Resource Conservation Program )

Fort Ord and Fort Hunter Liggett have natural resource
conservation programs. The Fort Ord program was started over
20 years ago. Both installations have received national
Department of Army recognition for their activities. The pro-
grams include water and soil conservation; forestry; fish
and wildlife protection and enhancement elements as well as
the user programs indicated above.

Ground Squirrel Problems

The beechey ground squirrel is considered by many as one
of the most destructive pests of California, annually causing
millions of dollars of damage to agricultural crops, grazing
lands and man-made structures. The burrowing habits of these
animals are the primary cause of structural damage to roads,
dams and buildings and have been cited as a means of accelerating
soil erosion (DeVos, 1969). Their foraging activities on grazed
lands, as with livestock, often leads to an alteration of plant
species and density of cover which enables them to become more
abundant and to compete even more with livestock for forage
(Howard, 1953). In addition, the ground squirrel acts as host
for vectors carrying rodent-borne diseases (including plague)
communicable to humans.

Various ground squirrel control laws and programs have
been in effect in California for many years (Jacobsen, 1962).
Major control efforts have been initiated and promoted by
federal, state and local government. Monterey County's 1908
ordinance, which has not been repealed, authorizes fines or
imprisonment for failure to kill ground squirrels.

Control by Army

Ground squirrel problems have occurred on three U. S.
Army installations in California -- Fort Ord, Camp Roberts
and Fort Hunter Liggett. Several different control measures
were used in early programs, including zinc phosphide,
strychnine, cyanide, thallium sulfate and periodic trapping
and shooting. During World War II a new rodenticide, sodium ‘
monofluoroacetate (1080), came into use and replaced most
of the previously used rodenticides. Initially, the lands were
treated with zinc phosphide and/or 1080-treated grain dispersed
near the burrow entrances of active ground squirrel colonies.




However, this procedure was time-consuming and expensive with
only limited efficacy and control (Hunter Liggett Military
Reservation, report, 1968). With the development of an aerial
dispersal procedure for 1080-treated grain, described by Marsh
(1967), a more efficient and cheaper method of control was
possible. This procedure was used at Fort Hunter Liggett in
1968 and 1969 and at Camp Roberts in 1969 and 1970. Because
of less favorable habitat, soil, or climate, the ground
squirrel problem at Fort Ord was deemed less serious than at
the other two installations; therefore, zinc phosphide was con-
tinued as the control measure at Fort Ord.

1972 Executive Order

Due to increasing public awareness concerning the poisoning
of wildlife on public lands and the recommendations published
in the Cain report (Cain, et.al., 1972), Executive Order 11643
was issued. Basically the Cain report (entitled Predator Con-
trol - 1971) recommends that "immediate Congressional action be £
sought to remove all existing toxic chemicals from registration
and use for operational predator control...that these restrictions
extend to those toxicants used in field rodent control whose
action is characterized by the secondary poisoning of scavengers...
and that the Secretary of Interior disallow use of the aforemen-
tioned chemicals in federal operational program of predator and
rodent control". As a consequence of the recommendations of this
report, the President issued Executive Order 11643 on February 9,
1972, establishing "Environmental Safeguards on Activities for
Animal Damage Control on Federal Lands". The Executive Order
briefly states that secondary-type poisons may not be used on
public lands, unless a finding is made that “any emergency exists
that cannot be dealt with by means which do not involve use of
chemical toxicants, and that such use is essential: 1) to the
protection of the health or safety of human life; 2) to the pre-
servation of one or more wildlife species threatened with
extinction, or likely within the foreseeable future to become
so threatened; 3) or to the prevention of substantial irretriev-
able damage to nationally significant natural resources".

To comply with the Executive Order, the use of all chemicals,
having the potential for causing secondary poisoning to control
ground squirrels, was discontinued on the three military
installations. !
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Action Since 1972

Since the Executive Order 11643 (revised as Executive
Order 11870 in 1975), ground squirrel control programs using
rodenticides with potential secondary hazards on the Fort Ord
complex have been discontinued. Some minor controls are pres-
ently being used on all three installations wherever damages
by ground squirrels require immediate attention, or where their
close proximity to human use areas is deemed a health hazard.
Poisons currently being applied by hand on a small-scale basis
are diphacinone and zinc phosphide. Carbaryl dust (Sevin) is
also being used in the cantonments to control ground squirrel
fleas.

The ground squirrel population at Fort Ord, Camp Roberts
and Fort Hunter Liggett has increased dramatically, extending
over a considerable part of each installation including can-
tonment and bivouac areas (letter dated April 27, 1973).
Neighboring farmers allege that constant reinvasion by squirrels
from adjoining federal lands nullifies their control measures
and causes serious economic crop losses. Monitoring the rodent
and predator populations has produced serological evidence of
plague foci on the installations or in the vicinity of the
military lands (letter from Surgeon General, dated June 11, 1976).
The Director of the Department of Health, State of California
(June 30, 1976) has concluded that "it is inevitable that
[rodent-borne diseases] will enter the highly susceptible
ground squirrel population, and it is imperative that actions
be initiated to assure protection of human health". The
Surgeon General's office has presented the rationale for the
determination that a threat to human health exists (memorandum
dated August 17, 1976).

For the Army to effectively reduce the ground squirrel
population using these toxicants at these installations, they
have requested an exemption from the Executive Order (restricting
the use of 1080 and other rodenticides which may cause secondary
poisoning). Under the terms of the Executive Order, the Army must
make a written finding that such use is essential after consulta-
tion with the Environmental Protection Agency (EPA), Health,
Education and Welfare (HEW) and the Departments of Agriculture and
Interior. It has further been determined that an Environmental
Impact Statement (EIS) must be prepared (CEQ [Peterson],
August 24, 1976).

In Monterey County several poisons and methods are used on
private lands to control ground squirrels. These include 1080
applied aerially or by hand, under the supervision of the County
Agricultural Commissioner, zinc phosphide applied by hand,
diphacinone, carbon bisulphide, methyl bromide, and gas cartridges.
In 1975, 1080 bait (76,064 pounds) and diphacinone bait (29,422.5




pounds) were the two most commonly used rodenticides. The
majority of 1080 bait was applied by hand. Of 91,340 acres 1
flown with 1080, only 2.4 percent (2,247 acres) were actually

treated with poison bait (California Department of Food and
Agriculture, 1976).

S——

San Luis Obispo County uses only 1080 grain bait to con- 5
i trol ground squirrels. In 1975 a total of 99,942 pounds were
% used. In 1968, of 379,819 acres flown with 1080 bait, only
3.7 percent (14,049 acres) actually had bait on the ground
(San Luis Obispo County, 1968).

San Luis Obispo County Agricultural Commissioner super-
vises the use of 1080 grain bait to control ground squirrels
on private lands. Diphacinone is available commercially for
use to control ground squirrels. Zinc phosphide is not
normally used because of its limited effectiveness.
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ENVIRONMENTAL SETTING

Regional

This section provides physical, biological and socio-
economic information on the areas of Monterey and San Luis
Obispo Counties as general background for the region where
Fort Ord, Fort Hunter Liggett and Camp Roberts are located
(Figure 4). More site-specific environmental information
follows for each of the Army installations.

Climate

The prevailing climatic conditions associated with the
North Central Coast Basin and typical of the Fort Ord area
are cool, dry summers, mild winters and light annual precipitation.
During the summer months the Pacific Subtropical High (a high
pressure ridge) lies over the ocean to the west. Air descending
from this high produces the moderate northwest to west winds that
cross the coast during the summer months (Unger, 1975).

Upwelling cools the air offshore, causing frequent fog during
the night and early morning hours. Toward the end of summer the
fog becomes less frequent. During the transition season of fall
the westerlies shift southward through California, and frontal
passages may produce showers and rain. Generally, about 90
percent of the precipitation will occur from November through
April. Winters are mild but there is considerably more change
in weather than during the warmer months. Tables 1 and 2
describe the mean monthly recording (1971-1975) of temperature
and precipitation characterizing the areas near each installation.

The climatic pattern of the South Central Coast Basin is
typical of Hunter Liggett, Camp Roberts and the associated
interior valley. Summers are warm and dry, and winters are cool
and humid (Kinney, 1975). Generally the maximum temperature for
the North and South Central Coast Basin occurs during the morning
hours preceding the sea breeze in the mid or late morning.
The summer maximum usually occurs in September or October after
the seasonal weakening of the sea breeze and the persistent fog
season that usually ends in August. |




——e—

{
i
{

e —

044/
6?\
/ 44/
N = o¢
L &
g O
Y, 4
oledad % NI
— NN
] \ NG
& Y ANG N
& \-,' . *O\\o' 6\
< f 4
4’):? F1Q] . \I "~ S
Arrgry:QkSeco .../ ) { \\“-\
S ,"'\.--'J \ O'J X v
s ( \‘ \ My
\\ \ S
i) ,‘
S
Mission ’ !
1'
CAMP
ROBERTS

SAN
ANTONIO

MONTERE

- — -

\ SAN LUIS OBISPO CO,

- /
- \J
)

NACIMIENTO X 7O
RES.

FIGURE 4  REGIONAL MAP




*UOT3eIISTUTUPY OTIsydsauny pue OTUE®D) TRUOTIEN ‘Sarsuln) JO jusunredsg °*S *n  :80IN0S
*eyep BUTSSTW W
*UOT3RTTEISUT Yobs JedUu IO UO SUOTIPIS U1 Usyel ejed ,

sz S'6F WB°TS S°09 6°L9 2°s9 c°S9 €°€9 S°09 WL°TS 6°TS W WL°Sy  QLeT
e W W W0°€9 L9 0°89 2°89 €°99 2°09 WI°Ls W WL*8y WO°LV  PL6T
e W WE'TS WE"29 8°99 L°L9 €°L9 NW8'69 W9'V9 WL'8S W W W89y  €L6T
Sases W Wp*¢s W6°'T9 L°v9 2769 g 0L 8°99 6°19 €°LS 6°8S 0°%S $°9y 2L6l
W9°LS S°SYy 8°TS 8°LS G°L9 WB°89 1°89 We6'¥9 £€°6S WC'¥S 9°¢s 1718 z°8v  1Lel

Wy 65 L 6¥ 8°2S 6°09 g£°¢CL 6°TL T°cL 7°89 S €9 0°TS 0°TS WB°6¥ T°6% SL6T
WE®Q9 9°8¥ S*%S L°%9 Wr°ZLl 6°€L L°EL WS'69 WS'Z9 Wy'vS 8°¢s 0°6% €Ly  vLeT
WL°6S Wp°6¥ 0°2s L9 9°89 T°€L IAKAA VTL 5°S9 L°LS Y4 9°0s 0°Sy  €L6T
0°09 0°vy ¢°1s 6°09 €°L9 6°€L 6°vL S°69 €°99 LS 0°6S 8°2S ¢°Sy TLlel
9°6S |8 47 AKAT] 7°09 6°TL C°LL €£°aL L°89 6°6S L°vS 9°2s 109 veLY  TL6T

T°SS ¢°1s 9°€s 8°LS 0°09 S°09 1°6S T°LS ¥°9S 9°0s 8°1S 6°1S L°TS SLéT
8°SS 6°67 £°GS Z°19 719 T°19 ¥°09 0°8S A 4° L°vS 8°2S 0°1S 0°6v bL6T
1°9S LTS S°€S ¥°6s 6°19 1°6S S°6S v 19 €°99 L°SS ¢ 1S 0°¥S L°6v  E€L6T
799 €°8p P s £°T9 6°19 L°29 L°29 €°85 T°9S Z°vs L°pS vees L8V TL6T
2°SS LY 1°%S LS AR 2] 29 €°8S 9°LS G*ES T1°2s §°2s v TS voIs el

TenUUY  *99d *AON *300 *dos *bry ATnp aunp - Ael *ady T eCXi ‘e Ieex

1GL6T-TL6T WOHA NOILVTIVLSNI HOVE ¥Od SONIQIODHIY JTINILVIIIWIL ATHINOW NVIANW

T °T19®8L

T TN D P




- £ Fomb A - ~ T T —

*UOTIRTISTUTUPY OTISydsouny pue OTUeSOo) TERUOT3eN ‘Sarauo) JOo Juaunxedeg °S ‘N :90INOS
*aoe1l I
*UOT3eTTe3ISUT Yoes Jeeu IO UO SUOTIPIS Woly usye3 ejed ,

76°0T TT°0 cto €9°0 00°0 80°0 80°0 00°0 00°0 26°0 cLe vi°s P1°C SLel
ZvZt  S0°¢ 9€°0 16°0 00°0 00°0 00°0 00°0 00°0 9% °0 6v°¢C L0°0 80°S  wL6T

cL9T  8L°T Lv'1 18°0 00°0 € 00°0 00°0 00°0 00°0 6 1 Lv*9 SC°v  eLet
LT°8 6L°0 8¢V 91 00°0 00°0 00°0 560 00°0 92°0 00°0 20 19°0 2Ll

S3TSqod
LS pe°e o 10°0 200 00°0 00°0 00°0 €270 L9°0 29°0 80°0 GE°0  TL6T dwed

LT°0T O0T°0 T2°0 09°0 00°0 20°0 c0°0 00°0 00°0 6C°T | ZARY oy S0°0  SL6T

SL°9T  96°C €€°0 SS°0 A 00°0 00°0 hr 00°0 IL°C 90°¥ L0°0 ¥0°8 ¥L6T

Zy'0c 6Ll €e°C ¥8°0 & 00°0 00°0 00°0 he & 9¥°C LLe9 €2°9 €L6T

9¢°0T 8870 S6°Y 10°¢ €0°0 00°0 00°0 61°0 20°0 LEO 00°0 0Z°0 TL°0 2L6T 3396617
i SyL ey SS°0 o A 00°0 00°0 00°0 Leo 09°0 67°0 6T°0 ZL°0  TLeT uuuuwm
% SL°0T L1°0 €2°0 20°1 & S5°0 €10 he 200 Le't ST°¢ T€°¢ 06°0  SL6T
M 2s°8T  6L°T Lv°0 8y 1 & c0°0 0%°0 8€°0 &L L€ 6% °S 80°T L9°€  VL6T
w L0°Tc 00°¢t oT'¥ 0L°T S0°0 & & hA c0°0 90°0 et 8v°S sv°e  €L6T
A Ly°0T 9S°T c0°S L't ¥0°0 & S0°0 200 200 67°0 20°0 €8°0 0L°0 ZLe6T

v°8 €8°T 28°T €0°0 €10 9T°0 10°0 T0°0 6C°0 8¢ 1 91 0S°0 0T°T TL6T pIO 3304

TenUUY  *09d *AON *300 *dog by ATne aunp Aep * xdy E *qed ‘uep  Ieex

(SL6T-TL6T WOHdA NOILYTIVLSNI HOVH ¥YOd SONIQYOOIY NOILVLIdIOHYd ATHLNOW

z @1qel




Generally the temperatures will be warmer farther inland,
as evidenced by the higher maximum temperatures recorded at
Camp Roberts, especially in areas sheltered by the terrain from
the winds and in areas of significant tree cover. In areas of
dense overstory precluding the penetration of the sun's rays,
cooler daytime temperatures will be recorded; however, nighttime
temperatures will be higher in these areas as opposed to open
areas where the heat has a chance to escape.

Topography

Monterey and San Luis Obispo Counties are located in the
Central Coast Basin. Variation in terrain is the product of
uplift that has occurred since the Middle Pleistocene, accom-
panied by considerable folding and faulting. The trend of the
ranges, relative to onshore air mass movement, imparts a marked
climatic contrast between the coastal area, exposed summits and
interior basins. The variations in terrain, climate and vege-
tation account for a variety of intricate and different landscapes.
The major terrain of the basin is generally expressed in terms
of the San Benito and Salinas Valleys and the surrounding mountain
ranges of Santa Lucia, Santa Cruz, Gabilan, Diablo, and Sierra
de Salinas (Kinney, 1975).

The San Benito Valley is situated between the Gabilan and
Diablo Ranges and is the smaller of the two major valleys.
Farther north of the San Benito Valley lies the Santa Cruz Range
in a nearly straight alignment with the Gabilan Range. The Santa
Lucia Range rises abruptly from the Pacific Ocean with hundreds
of sharp peaks; the highest peak reaches 5,844 feet. Separating
the Santa Lucia from the Gabilan Range is the Salinas Valley,
one of the longest and broadest valleys of the Central Coast
Basin (Figure 4). The sides of the valley are defined by
hundreds of low-rolling, grass-covered hills from 200 to 400
feet high, which make ideal cattle and sheep grazing areas
(Monterey County Planning Commission, 1972).

The Salinas River bisects the county, running north from
San Luis Obispo County through Monterey County into Monterey
Bay. The principal tributaries are the Arroyo Seco, Nacimiento
and San Antonio Rivers from the Santa Lucia Range and the San
Lorenzo Creek which flows west from the Gabilan Range.
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Soils

The soil survey of Monterey County, California (U. S.
Department of Agriculture, Soil Conservation Service, 1975),
presents general soil associations for a large part of the
study area. Soils along the Salinas River and other major
streams are formed from sedimentary alluvium on floodplains
and from granitic and schist-like rocks. Soils showing these
characteristics are Antioch, Arroyo Seco, Clear Lake, Gloria,
Mocho and Pacheco. These soils are used primarily for irri-
gated row crops and dry land pasture.

Uplands underlain by sandstone, shale and sedimentary
rocks consist of Gaviota, Gazos, Linne, Los Gatos, Los Osos,
McMullen, Nacimiento, Santa Lucia and Santa Ynez soil series.
Vegetation consists mostly of annual grasses, forbs and scattered
oaks. These soils are well drained and support range, wildlife
habitat and watershed-protective vegetation.

Some lower elevations are characterized by aeolian sand
dunes and soft marine sediments on uplands. Arnold, Baywood,
Garey, Metz, Marlon and Oceano soil series have these features.
These soils support range, recreation and military land
uses.

Steep bluffs along major rivers consist of soil materials
of unconsolidated or weakly consolidated alluvium. The alluvium
commonly has gravel, cobblestone and stones. These soils are
suited to range and some limited woodland.

Geology

The study area lies within the California Coast Range
province, a series of north-northwest mountain ranges and
several major structural valleys. The geology of these ranges
is extremely complex. Typically, the area consists of old and
recent sand dunes, Upper Cretaceous marine, Lower and Middle
marine, and Plio-Pleistocene nonmarine sedimentary deposits.
Along streams and near the coast are more recent alluvial and
stream deposits.

A peculiar feature of the Coast Range province is the
abutment of two regions consisting of entirely different core
complexes -- the Sur series and quartz diorite to the west,
and the Late Jurassic to Late Cretaceous Franciscan Formation
to the east. The two unrelated core complexes are separated
from each other by an intricate system of fault blocks. The
most active in the area is the San Andreas fault, striking
approximately N35°W in a nearly straight line in the Coast
Range province and extending southward for a total length of
about 250 miles from Shelter Cove on the coast of Humboldt
County to the Salton Sea (Oakeshott, 1966).

12
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Water Resources

Surface Waters. The Salinas River is the major surface
stream in the study area, running north from San Luis Obispo
County through Monterey County into the Monterey Bay. The
principal tributaries are the Nacimiento and San Antonio
Rivers and the Arroyo Seco. Mission and Jolon Creeks are the
principal tributaries of the San Antonio River, and Stony and
Los Burros Creeks contribute to the Nacimiento River within
| the boundaries of Hunter Liggett. Small man-made impoundments
| and ephemeral streams exist on each of the three installations;
‘ however, these streams are normally dry during late summer and
; fall. Nacimiento and San Antonio Reservoirs were constructed
| in 1957 and 1965, respectively, and are operated by the Monterey
i County Flood Control and Water Conservation District. The
primary purpose of the reservoirs is groundwater recharge in
the Upper Valley and Forebay aquifers and flood control in the
basins. See Figure 4 for major water sources in the study
area.

The lower Nacimiento River below the Nacimiento Dam is
located in north central San Luis Obispo County. It flows in
a northeasterly direction and joins the Salinas River in
south central Monterey County. The total distance is about
ten miles, with the upper two miles winding thrcugh private
land and the lower eight miles bisecting Camp Roberts.

During the wet season, runoff is stored in the reservoir.
Releases generally begin between April and July when the flows
. diminish in the Salinas River. The total capacity of the dam

is 350,000 acre-feet, providing an estimated 85,000 acre-feet
- for use in Monterey County and 17,500 acre-feet in San Luis
f ] Obispo County.

The San Antonio Reservoir controls the flow of the San
Antonio River. It has a gross storage capacity of 350,000
acre-feet and provides an annual yield of approximately 32,000
acre-feet for groundwater recharge in the Salinas River down-
stream from Bradley (California Regional Water Quality Control
Board, Central Coast Region, 1975).

Groundwater. Groundwater in the Salinas Valley is a

3 mixture of natural surface waters, water released from storage

projects, agriculture, municipal and industrial wastewater and

f sea water. The major sources of recharge to the groundwater
basin are the Salinas River and Arroyo Seco. These waters are

generally of very good quality with average total dissolved

solids (TDS) values of 210 mg/l1 and 170 mg/l, respectively.

i Recorded groundwater TDS values range from 300 mg/l to 2,400 mg/1l.

The following groundwater data were summarized from the Fort Ord

L Mission Change, unpublished Draft EIS, 1975.
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Fort Ord. The groundwater resources of the lower Salinas
Valley provide an abundant supply of groundwater in the
northern part of Fort Ord. More than 90 percent of the total
water taken from the Salinas Valley groundwater system goes
to agriculture. The Salinas River marks the southwest side of
a clay-layered, confined artesian aquifer condition referred
to as the "pressure area".

Under Fort Ord itself the subsurface conditions are
difficult to interpret as there are many undulating areas of
sand and gravel that have been layed down to varying depths
of thickness. There are, however, at least three geographical
subunits within the Fort Ord area.

Northern Fort Ord is underlain by the pressure area of
the Salinas Valley aquifer described above. The 180- and 400-
foot aquifers are both present in this area. In the south-
easternmost area, wells are most likely supplied from isolated !
pockets of water. There is no significant recharge to northern
Fort Ord from this south or southeast area. In the Ord Village/
Seaside area, there is an almost total lack of data; however, it ‘
can be inferred that groundwater in this area is recharged from !
the local southwest Fort Ord area.

The quality of groundwater at Fort Ord is generally good
and is substantially the same at all depths so far tapped by
wells in the Salinas Valley and northern Fort Ord.

East of Fort Ord and west of Salinas the 180-foot aquifer
contains water with high chloride content and total dissolved
solids. 1In addltlon, sulfates and bicarbonates as well as
calcium, magnesium and sodium are found in this water, indicating
a contamination source perhaps distinct from typical saltwater
intrusion. The clay cap covering the 180-foot aquifer is thin
in this area and apparently groundwater perched on top of the
cap finds its way into the aquifer below. There is the
possibility of unconsumed irrigation water, some sewage effluent
and some industrial wastes entering the aquifer in this area. It
is perhaps from these sources that the other pollutants are
found. The 400-foot aquifer in this area is not degraded. This
is thought to be because the seal layer between the 180- and
400-foot aquifers is more effective than the clay cap above the
180-foot aquifer.

On the west side of Fort Ord, saltwater intrusion has
primarily affected the shallow aquifer and led to the develop-
ment of wells inland in the deeper aquifer.




Fort Hunter Liggett. Water-bearing formations of the
HLMR area are the Paso Robles, the Older and Recent Alluvium
and an unnamed Tertiary formation. The Paso Robles formation !
has the best water-producing potential and extends from the
surface to 1,000-foot depths in areas northwest of the San
Antonio Valley. The alluviums are very permeable, but are
shallow and do not produce wells of very great yield. The
Monterey formation, essentially non-water bearing, covers a
larger portion of the reservation and underlies some of the
alluvium. A groundwater geologist concluded that extensive
and suitable water-bearing formations do exist within the
reservation (Dewante and Stowell, 1967).

Camp Roberts. Camp Roberts is underlain by a major
groundwater basin, made up of the Paso Robles and the Cholame
Valley basins. The Paso Robles Basin is reported to have a
usable storage capacity of 1,700,000 acre-feet. The average 3
withdrawal capacity of wells drawing from the Paso Robles
Basin is reported to be 500 gallons per minute, and from the
Cholame Valley Basin 1,000 gallons per minute.

Water Quality. The U. S. Geological Survey and the
California Department of Water Resources continuously monitor 4
flows in the Salinas River. The Monterey County Flood Control
and Water Conservation District records flows in the Main
Reclamation Ditch and smaller tributaries to the Salinas
River, and maintains flow release data for Nacimiento and San
Antonio Reservoirs. These reservoirs regulate downstream
flows of the San Antonio and Nacimiento Rivers.

Water quality standards observed in this report are those
of the state's RWQCB and the EPA.

The extreme seasonal fluctuations in the surface flow of e |
the Salinas River and the large input of domestic wastewater |
and agricultural runoff that reach its lower stretches have
combined to create adverse water quality conditions. High
bacterial counts and pesticide levels and nuisance algal blooms
are the major water quality problems.

There are three distinct aquifers of the Salinas River
groundwater basin within the northern part of the study area.
The estimated safe yield of the 180-foot and the 400-foot
aquifers is 78,000 acre-feet per year, and the estimated safe
yield of the East Side Aquifer is 19,000 acre-feet per year
(Yoder-Trotter-Orlob & Associates, 1973).

The 180-foot and 400-foot aquifer are called pressure
aquifers because they are overlain by impermeable material. The
East Side aquifer is an unconfined aquifer; if enough groundwater .
were present, it could rise to ground surface. Quality data for
the 180- and 400-foot aquifers are presented in Table 3.




Table 3

. 1
GENERALIZED GROUNDWATER QUALITY IN THE SALINAS RIVER BASIN |

; 180-foot 400-foot i
B Characteristic Aquifer Aquifer t
i TS - mg/l 1,424 400 i
| Boron - mg/1 0.6 0.19

Sodium - mg/1 225 41
; Chloride - mg/1 243 27
é Nitrate - mg/1 0 0
! Sulfate - mg/l 624 102

4 Source: California Regional Water Quality Control Board, |
Central Coast Regicn, 1974. 14

Flora

Monterey and San Luis Obispo Counties contain a wide
variety of natural vegetation as a result of the influence
of climate, topography and various other factors. The vege-
tation can be grouped into six general vegetative cover types:
coastal strand, riparian, grassland, woodland, scrub-chaparral,
and coniferous forest. The coastal strand is characteristically
vegetated by succulent ice plants and other beach grasses.
Riparian habitat is dominated by willow and cottonwood. This
cover type also includes marsh habitat and the associated plant
species. Grasslands are typified by annual grasses (such as
wild ocats, brome and fescues, which have been introduced by man),
as well as associated forbs (such as bur clover and filaree).
Woodland habitat is characterized by open and closed stands of
deciduous hardwoods, such as live and blue oak. Scrub-chaparral
habitat consists of the coastal scrub zone dominated by low-
growing, woody plants, such as manzanita, and the more arid
chaparral of the interior which is characterized by open or
closed stands of a great variety of species, which includes
coastal sage brush, mountain mahogany and chamise. The coniferous
forest cover type includes redwood and closed-cone pine forests }
along the coast and ponderosa pine or juniper-pinon pine forests
of the interior.

Over 40 rare or endangered plant species occur in each
county. The rare Monterey cypress and several manzanita species
occur only within Monterey County. Several rare lupine and
mariposa species are limited in distribution to San Luis Obispo
County (California Native Plant Society, 1974).
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Fauna

As a result of the diversity of habitat within Monterey
and San Luis Obispo Counties, a wide variety of animal life
can exist. Each habitat type -- coastal, riparian, grassland,
woodland, scrub-chaparral, and coniferous forest -- supports
its own complement of animal life. Some animal species may
be restricted to a certain habitat type, while others are
adaptable to several habitat types.

Along the coast, birds are the most evident form of
animal life. Many species of gulls, shorebirds, murres and
cormorants, as well as the endangered California brown pelican
can be observed along the coast. Marine mammals such as the
stellar sea lion and the threatened southern sea otter occur in
the coastal waters of both counties.

The complexity of riparian vegetation and the close proxi-
mity to water provide suitable habitat for a great number of
wildlife species. The reservoirs, streams and ponds on the
region provide habitat for many game fishes, such as trout
and bass as well as nongame fishes, including minnows and
suckers. A list of native and introduced fishes in the
Pajaro-Salinas drainage can be found in Moyle (1976). Shrub
growth provides cover for a variety of small mammals (rodents,
rabbits) and many songbirds and gamebirds (quail, dove,
pheasant). The larger trees of this zone contribute nest
sites and cover for tree squirrels, as well as many bird
species (raptors, songbirds, woodpeckers).

Grassland provides habitat for foraging forms of wildlife
(raptors, coyotes, skunks, foxes, rodents and seed-eating birds).
Greater value to wildlife occurs wherever grassland joins
chaparral or woodland creating an "edge" effect with greater
habitat diversity.

Woodlands, often associated with grass or brush understories,
provide an important source of food and cover for many species,
including the blacktail deer, wild pig, grey squirrel, band-
tailed pigeon and wild turkey. The tree canopy provides food and
cover for many bird species.

Scrub-chaparral habitat, despite its location in more arid
topography, supports populations of blacktail deer, brush rabbits,
coyotes, fox and several rodent species. Quail, dove, wild
turkey, scrub jays and various songbirds can be observed in this
habitat.

The wildlife value of coniferous forests ranges from low in
dense redwood forests to high in the less dense ponderosa pine
forests. The coniferous forests of both counties provide impor-
tant habitat for many bird species, including the nuthatch,
creeper and stellar's jay. Many mammals (coyotes, mountain
lion, bobcats, foxes, deer and bears) inhabit these forests.
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All habitat types support many species of snakes and
lizards and where water or moisture is present pond turtles
and several species of frogs, toads and salamanders exist.

Eight rare and endangered animal species are known to
occur in Monterey County (2 mammals, 5 birds, 1 amphibian)
and 10 occur in San Luis Obispo County (3 mammals, 6 birds,
1l reptile). One endangered species of butterfly occurs in
Monterey County. See Table 4 for a list of rare, endan-
gered or fully protected wildlife of the region.

Land Use

The major uses of the developed land in Monterey County
are agriculture, recreation, residential use and industry.
Agriculture is the most important source of income for the
county. Approximately 290,000 acres are cultivated each year,
of which 180,000 acres are irrigated (Monterey County Planning
Commission, 1972; Monterey County Department of Agriculture,
1975). Row crops (lettuce, artichokes, peas, and brussel
sprouts), suitable to cool climates are grown along the coast
and in the lower Salinas Valley. Lettuce, which is valued at
over $100 million annually, is the most profitable crop fol-
lowed by strawberries, celery and tomatoes (Monterey County
Department of Agriculture, 1975). Approximately 1,019,000
acres in the foothills and smaller valleys are devoted to dry
and irrigated pasture, making livestock raising a primary
economic resource.

Important natural resources of the county besides agri-
cultural soils are petroleum, granite, limestone and timber.
The San Ardo oil field near King City is the sixth largest
producer in the state. There are over 16,000 acres of com-
mercial forest within Monterey County (Monterey County Planning
Commission, 1972).

A large portion of Monterey County is comprised of public
lands. The Los Padres National Forest extends over 325,000
acres. Additional recreational and open space land includes
13 state parks, beaches and reserves with over 1.5 million
visitors in 1974 (California Department of Parks and Recreation,
1974).

San Luis Obispo County is presently dominated by rural
and open space uses. The most important land use is agriculture.
Approximately 60 percent of the county land is devoted to the
less intensive or large-scale uses such as grazing and field
crops. The cattle industry, which is valued at over $25 million
annually, is the single most important segment of the agricultural
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Common Name

RARE, ENDANGERED, THREATENED AND FULLY PROTECTED FAUNA WHOSE
PRESENT DISTRIBUTIONS INCLUDE THE STUDY AREA

Scientific Name Federal

Comments

BIRDS

——

California
least tern

California
brown pelican

California
condor

Southern bald
eagle

Peregrine falcon
Golden eagle

MAMMALS
Morro Bay
kangaroo rat

San Joaquin
kit fox

Southern sea
otter
Ring-tailed cat

Mountain lion %

REPTILES

Blunt-nosed
leopard lizard

AMPHIBIANS

Santa Cruz long-~
toed salamander

INSECTS

| . Smith's blue

Sterna albifrons
rown
Pelecanus occidentalis
occidentalis

Gymnogyps californianus

Haliaeetus leucocephalus

leucocephalus

Falco peregrinus anatum
Aquila chrysaetos

Dipodomys heermanni
morroensis
Vulpes macrotis mutica

Enhydra lutris nereis

Bassariscus astutus

Felis concolor

Crotaphytus silus

Ambystoma macrodactylum
croceum

Shijimiaeoides
enoptes smithi

Breeds on coast from lower California
to San Francisco Bay.

Occurs on California coast August
through November, breeds on
Anacapa Island.

Breeds in coast range in San Luis
Obispo, Santa Barbara and Ventura
Counties.

Occurs statewide, particularly along
coast and in interior around large
lakes, reservoirs and wetlands.

Breeds in california along the coast.

Statewide.

South side of Morro Bay.

Foothills of the southern end,
western and eastern (in part) edge
of San Joaquin Valley. Occurs in
14 counties.

Along coast from Santa Cruz County
to Santa Barbara County.

Statewide in chaparral, rocky ridges,
near water.

Occurs along coast range of Mendocino
to Del Norte Counties, the coast
range from Monterey to Ventura
Counties, and the southern Sierra
Nevada Range in Fresno and Tulare
Counties.

San Joaquin Valley to eastern San
Luis Obispo County.

T™wo locations in Santa Cruz County;
one location in Monterey County.

Coastal sand dunes, Monterey County.

* STATUS:
Federal

E Endangered Species - "means any species which is in danger of extinction throughout all
or a significant portion of its range other than a species of the Class Insecta deter-
mined by the Secretary to constitute a pest whose protection under the provisions of
this Act would present an overwhelming and overriding risk to man."

State

E Endangered - "is an animal of a species or subspecies of birds, mammals, fish,
nmpEIEIans, or reptiles, the prospects of survival and reproduction of which are in
immediate jeopardy from one or more causes, including loss of habitat, change in |
habitat, overexploitation, predation, competition, or disease."

R Rare - "is an animal of a species or subspecies of birds, mammals, fish, amphibians,
or reptiles that, although not presently threatened with extinction, is in such small
numbers throughout its range that it may be endangered if its environment worsens."

P Fully Protected - "is an animal of a species or subspecies of birds, mammals, fish,
ampﬁ¥5!ans, or reptiles that by law may not be taken or possessed at any time. ;

L Threatened - "means any species which is likely to become an endangered species
within the foreseeable future throughout all or a significant portion of its range."

‘ Sources: United States Congress, 1973; California State Legislature, 1970; California Department
? of Fish and Game, 1975 and 1976; U. S. Fish and Wildlife Service, 1976.

** See Figure 32a.
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economy. The inland valleys are dominated by grazing and field
crops, such as wheat and barley. San Luis Obispo County is the
state leader in wheat acreage (Lantis, et.al., 1970). The coastal
region provides land for truck crops, which place second in
economic importance. Other specialty crops with high economic
value per acre include fruits, nuts, citrus and grapes. Over
6,000 acres of almond orchards are located near Paso Robles

(San Luis Obispo County Planning Department, 1975).

Important natural resources are petroleum and mineral
operations but they comprise only 3,264 acres in the county.
Sixteen percent of San Luis Obispo County is public domain or
national forest lands. Included are the Los Padres National
Forest and 13 state parks, reserves, beaches and historical
monuments which received over 6 million visitors in 1974
(California Department of Parks and Recreation, 1974).

Socio-Economics

The economic life of the region is principally dominated
by agriculture and its population growth is typical of other
agriculturally-oriented counties. The population of the two
counties has grown from 357,776 residents in 1969 to 374,437
in 1973. During the same period the percentage of the popu-
lation in the labor force increased from 156,064 to 164,133,
representing 44 percent of total population. The largest
single source of employment for the area was government services,
employing 7,206 federal civilians and 27,698 military. Other
large employment industries are agriculture, forestry and
fisheries (13,129), state and local (21,550), construction
(6,689), wholesale trade (4,500), eating and drinking
establishments (5,659), and retail trade (7,455) (Construction
Engineering Research Laboratory, Environmental Impact Computer
System, 1976).

Civilian employment at Fort Ord in fiscal year 1975
generated $50.1 million in payroll receipts from military
operations. Military payrolls for the same time period
totaled $156.1 million. Payments for goods and services
purchased off the military reservations amounted to $28.7
million.
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The urban areas in the Fort Ord region are served by
existing commercial-retail, office or industrial services and
facilities. Additional commercial-retail type space at Fort
Ord is located within the boundaries of the military reser-
vation, including the main exchange, the commissary, and the
clothing sales store. Commercial-retail operations in the
vicinity of Fort Ord range from small neighborhood grocery
stores to large regional shopping centers with specialty shops.
Regional shopping centers are located in Monterey, Salinas
and Santa Clara.

Housing. A total of 3,379 family housing units are avail-
able on the three installations. The Fort Ord installation
maintains five family housing tracts in the Main Post area
which consists of 1,941 buildings with 3,264 family units.
Noncommissioned officers occupy 2,543 of the family units,
the remainder are occupied by 721 commissioned officers and
their families. An additional 106 family units are located
at the Presidio of Monterey and nine at Hunter Liggett Military
Reservation. Camp Roberts is mostly used for National Guard
training and does not accommodate military families. These
post facilities provide housing for 50 percent of the families
associated with the military installations.

At Fort Ord there are 47 permanent barracks which provide
space for 8,982 enlisted men without families. An additional
330 temporary facilities designed to house 42 men each are
currently being used. Permanent bachelor officer facilities
are of two types. There are seven apartment-style buildings
having a capacity for 172 occupants, and sixteen temporary
buildings currently housing 377 tenants. Additional housing
within Monterey and Santa Cruz Counties, accessible to Fort Ord
within a 60-minute rush hour commute provides 792 men single-
family units, 570 two- and three-bedroom condominiums, 669 one-
and two-bedroom apartments. Also, 140 vacant mobile home spaces
are located in the Watsonville area.

A study of family housing needs at Hunter Liggett is pres-
ently being performed. The exact magnitude of future housing
for Hunter Liggett is to be established.

Schools. Approximately 30 percent (105,362) of the popu-
lation 1n the two counties attend school. The Monterey Peninsula
Unified School District presides over the five schools within
the boundaries of Fort Ord as well as schools in the areas
adjacent to the installation. Federal funds applied to the
Monterey Peninsula Unified School District during the 1975
fiscal year totaled $3.97 million. Pacific Grove Schoocl
District received $45,000 and Carmel District was given $14,000.
All other school districts received a total of $100,000. At
present, 3,500 elementary students and 1,200 junior high students
are located within the boundaries of Fort Ord.
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The nearest schools available for Hunter Liggett dependents
are San Antonio Elementary School at Lockwood and King City
Union High School at King City. The nearest schools to Camp
Roberts are in the Paso Robles area (Department of Army, Fort
Ord Mission Change, 1976).

Transportation. The Fort Ord complex is serviced by
several highways and airports. Major roadways leading to Fort
Ord are State Routes 1, 68 and 156 and U. S. Highway 101. One
commercial and municipal airport is located in Monterey and
Salinas respectively. Major routes servicing Fort Hunter
Liggett are Highway 101 and State Highway 198 connecting High-
way 101 with Interstate 5 through Coalinga. County roads Gl4
and G18 (Jolon Road) from King City and Bradley, respectively,
lead to Fort Hunter Liggett from Highway 10l. One small muni-
cipal airport is located in King City. Camp Roberts is serviced
by Highway 101 and State Routes 46 and 41 connecting Paso Robles
with Interstate 5. Commercial airports are located in Paso
Robles and San Luis Obispo further south. Amtrak services
Salinas and San Luis Obispo.

Each installation of the Fort Ord complex supports an
interior network of roads, many of which are available for
public use. Fort Ord provides access roads for recreational
activities such as hunting and fishing as well as to the
Laguna Seca Road Race Course. Several interior roads of Fort
Hunter Liggett, including the Nacimiento-Fergusson and Milpitas
Roads, travel through the installation to Highway 1 on the
coast and the Los Padres National Forest to the north. Access
is also available within military property for recreational
activities and tourism of the San Antonio Mission and other
historical or archeological sites. The interior roads of Camp
Roberts also provide access for limited public recreational
activities within military property.

Fort Ord

Military Land Use

Fort Ord is located in the Monterey Bay area approximately
118 miles south of San Francisco. The post covers an area
of 28,038 acres. Fort Ord's military mission provides for
the activation and training of the 7th Infantry Division and
its components. A total of 16,000 acres (57 percent of the
installation) comprising 19 training areas with 23 specific
training sites are available for field exercises, maneuvers,
firing ranges, and impact areas (see Figure 5). A total
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of 4,191 acres (15 percent of the installation) are used by
the Main Post including permanent facilities such as the
Regimental and Brigade Headquarters and five major family
housing areas. Approximately 1,524 acres or 5.4 percent of
Fort Ord is occupied by the facilities and airstrip used

by Fritzsche Army Airfield. The four miles of coastline
fronted by the installation are used for the operation of
firing ranges (Department of the Army, 1976).

The Natural Resources Conservation Program on Fort Ord
involves the entire installation. Included in this program
are the grazing outlease program and the fish and game
program. The grazing outlease program was established to
reduce the fire hazard during summer months. The one sheep
lease under this program involves 6,031 acres to be grazed
primarily during the months between February and June. Fort
Ord also permits one apiary lease for 100 hives on two one-
half acre plots to be used from March through September.

The fish and wildlife program provides for such projects as
habitat enhancement, fish stocking, and associated hunting,
fishing and recreational activities. There were over 4,000
hunter and angler days of use on Fort Ord in 1975 (Department
of the Army, 1975).

Adjacent Land Use

Land use adjacent to Fort Ord includes a variety of
interests. The urban centers of Seaside and Marina are
located to the southwest and northwest of the installation.
Northeast of Fort Ord lies the Lower Salinas Valley. Here
valuable row crops, such as lettuce, celery, cauliflower,
broccoli and potatoes are grown. Limited acreage of dry
and irrigated pastureland is also maintained along the
northeastern border of the installation. Lands to the
south and east are primarily private dwellings and open grazing
range. The Toro Regional Park adjoins Fort Ord along its
eastern border (Monterey County Planning Commission, 1972).

Archeological/Historical Resources

There are no known archeological or historical sites
within the boundaries of Fort Ord. Archeological investiga-
tions at Fort Ord have been sporadic and have shed little
light on aboriginal settlement patterns or subsistence. Fort
Ord is located in what was once the territory of northern
Costanoans (from Spanish Costanos, "coast people") who were
linguistically affiliated with the Miwok and other Penutian
speakers to the east and north (Kroeber, 1970). The Costan-
oans occupied a region along the coastline from San Francisco
Bay to south of Monterey and inland to the Diablo Ranges.
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Relatively little of their culture is known because of
efforts by the Spanish to establish missions in the 1700s and
the subsequent development of Monterey Bay as a major harbor.
Today, the Costanocan group is virtually extinct.

Flora

Fort Ord, which lies in the Monterey Peninsula area, is
represented by a diversity of vegetation (Figure 6), including
several rare and endangered species (Table 5). A species list
is found in Appendix A (California Native Plant Society, 1974;
California Natural Areas Coordinating Council, 1975; and
Department of the Army, 1976).

The coastal strand is characterized by dune grasses,
native and exotic ice plants (Mesembryanthemum sp.) and
various other beach plants. The coastal scrub, a stabilized
dune community, lies eastward of the coastal strand. This
community is characterized mainly by several unique species
of manzanita (Arctostaphylos sp.).

Farther inland, oak woodland, grassland and chaparral
communities are common. The northwestern and eastern por-
tions of the reservation are dominated by open grasslands
and grass interspersed, open stands of oak woodland. Fox-
tail grasses (Hordeum sp.), brome (Bromus sp.), wild oats
(Avena sp.) and annual rye grasses (Lolium sp.) as well as
several forb species such as bur clover (Medicago polymorpha)
and filaree (Erodium sp.) are common. The coastal live oak
(Quercus agrifolia) is the predominant tree. Bracken ferns
(Pteridium aquilnum) and poison oak (Rhus diversiloba) are
often found in the oak woodland understory.

The remaining major portions of the reservation are domi-
nated by chaparral communities comprised mainly of several
species of manzanita and ceanothus (Ceanothus sp). A limited
amount of marshland and riparian habitat with their associated
plant species occurs within the reservation.

To protect the rare or endangered plant species and unique
plant communities, nine native plant preserves have been
established in conjunction with the California Native Plant
Society of the University of California, Davis. Plants
represented in the preserves include: sand-mat manzanita
(Arctostaphylos pumila), toro manzanita (A. montereyensis),
Monterey ceanothus (Ceanothus rigidus), Eastwood's ericamerica
(Haplopappus eastwoodiae), coast wallflower (Erysimum ammo-
philum), slender flowered gilia (Gilia tenuiflora ssp.
arenaria) and coast silktassel (Garrya elliptica).
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Table 5

Rarity Code*

VERY RARE AND RARE AND ENDANGERED PLANTS FOUND IN THE STUDY AREAS

Habitat and

Common Name Scientific Name R E V D Plant Community Study Area Location
Coast wallflower Erysimum ammophilum I 2 )} 3 Dunes, coastal strand Fort Ord
Ben Lomond Erysimum teretifolium 3 2 2 3 Dunes, coastal strand Fort Ord
wallflower :
Eastwood's Happlopappus eastwoodae 3 3 3 3 Dunes, coastal strand Fort Ord
ericamerica coastal scrub
Toro manzanita Arctostaphylos 2 1 ) 3 Sand hills and woods, Fort Ord
monEereEensis coastal scrub
Sand-mat Arctostaphylos pumila 2 2.2 3 Sand hills and woods, Fort Ord
manzanita coastal scrub
Seaside bird's Cordylanthus littoralis 3 2 ¥ 3 Back of coastal Fort Ord
beak strand
Monterey ceanothus Ceanothus rigidus 2 2 1 3 Sand hills and flats, Fort Ord
coastal scrub
Purple amole Chlorogalum purpureum 3 3 1 3 Plains at 1,000 feet, Jolon; Fort
var. purpureum foothills Hunter-Liggett
One-awned Chorizanthe rectispina 2020010 3 Dry slopes, chaparral Fort Hunter-
spine flower Liggett
Carmel Valley Malacothamnus palmeri 2 2 X 3 Foothills, dry rocky Fort Hunter-
bush-mallow var. involucratus slopes, chaparral Liggett
Indian Valley Chorizanthe insignis 2 2 1 3 Foothills, sandy Fort Hunter-
chorizanthe places, chaparral Liggett
Santa Lucia Pogogyne clareana 3 2 1 3 Foothills, chaparral Fort Hunter-
pogogyne Liggett
Hickman sidalcea Sidalcea hickmanii 2 1 )Y '3 Dry ridges, Fort Hunter-
SSp. hickmani chaparral Liggett
Hardham bedstraw Galium hardhamae 2 1 X 3 Rocky dry places, Fort Hunter-
pine forests Liggett

* RARITY - ENDANGERMENT CODES

The California Native Plant Society's (1974) Rarity Endangerment Code consists of a series of

four numbers used to rate the status of rare or endangered plants.
The first digit represents rarity; the second, endangerment; the third, vigor; and the

digits.

fourth, general distribution.

The codes are a series of four

Rarity (R) (..."amount of the plant both in terms of numbers and also in terms of manner and extent of distribution.")

I.” Rare, of limited distribution, but distributed widely enough that potential for extinction or extirpation is
apparently low at present.

2. Occurrence confined to several populations or one extended population.’

3. Occurs in such small numbers that it is seldam reported; or occurs in one or very few highly restricted populations.

PE Possibly extinct or extirpated.

Endangerment (E) (..."embodies the concept of a plant being threatened with extinction or extirpation.")
1. Not endangered.

2. Endangered in part.

3. Totally endangered.

Vigor (V) (..."dynamics of the plant in terms of numbers of individuals or populations.")
1. Stable or increasing.

2. Declining.

3. Approaching extinction or extirpation.

General Distribution (D)

1. Not rare outside California.
2. Rare outside California.

3. Endemic to California.

Sources: California Native Plant Society, 1974; Munz, 1959 and 1968; Department of the Army, 1975.
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Many exotic grasses, forbs, shrubs and trees are also
found on Fort Ord. Several introduced trees such as eucalyptus

and several species of pines have been planted in some developed
areas.

Fauna

The diverse habitat of Fort Ord supports a large number
of fish and wildlife species. Over 200 species of verte-
brates have been identified, including 23 species of reptiles
and amphibians; six freshwater and anadromous species of
native and introduced fishes, as well as numerous salt water
species; 149 species of birds either residential or migra-
torial; and 35 species of marine or terrestrial mammals
(Department of the Army, 1975). See Appendix B species list.

An active fish and game management program exists on
Fort Ord. Some species important to recreational activities
are the California valley quail (Lophortyx californicus),
mourning dove (Zenaida macroura), jack and brush rabbits,
deer, rainbow trout (Salmo gairdneri) and largemouth bass
(Micropterus salmoides).

Many nongame species also inhabit the reservation lands.
Included are 13 species of raptors (hawks, eagles, owls,
falcons), a wide variety of marine and passerine bird species,
and numerous small and large mammal species including the
coyote (Canis latrans), badger (Taxidea taxus) and striped
skunk (Mephitis mephitis).

Two rare or endangered birds have been observed on Fort
Ord property: the southern bald eagle (Haliaeetus leuco-
cephalus leucocephalus), and the California least tern (Sterna
albifrons browni) (Department of the Army, 1976). Four protected
reptile species may occur in the area. They are the coast horned
lizard (Phrynosoma coronatum frontale), California legless
lizard (Anniella pulchra), San Joaquin whipsnake (Mastico-
phis flagellum roddocki) and the California mountain king-
snake (Lampropeltis zonata multifasciata) (Department of the
Army, 1975). One endangered species of butterfly, Smith's
blue (Shijimiaeoides enoptes smithi), occurs on the coastal
sand dunes of Fort Ord. Their numbers on base property have
been reduced as the result of heavy foot and vehicular traffic,
as well as the spread of introduced ice plant (U. S. Fish and
Wildlife Service, 1976). In addition, the rare and endangered
Santa Cruz long-toed salamander (Ambystoma macrodactylum
var. eroceum) may inhabit moist zones of Fort Ord (Department
of Fish and Game, 1976).
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Soils

The predominant soils found on Fort Ord Reservation are
associated with the Arnold, Santa Ynez and the Baywood soil
series and the dissected Xerorthents found along the Salinas
River. The Arnold and Santa Ynez soils series are moderately
to excessively drained with slopes of 9 to 30 percent.

Runoff is medium to rapid and erosion hazard is moderate to
high. These soils are suited for seeding to adapted grasses
and legumes and are typically covered with annual grasses,
forbs, oaks, eucalyptus, manzanita, and chamise.

Cantonment and military maneuver areas are situated on
Baywood soils series. This soil is primarily found on stabil-
ized aeolian sand dunes. Included within the Baywood soil
mapping areas were mixtures of Oceano soils and Duneland.

Soils along the Salinas River are representative of the
Mocho series. These are well drained soils formed on flood
plains, alluvial fans, terraces, and river benches in mixed
alluvium. Soil textures vary from fine sandy loam, loam,
silt loam, to silty clay loam. They are suited for dryland
grain, hay, and pasture.

The steep bluffs along the Salinas River consist of
dissected Xerorthents soils which require good range manage-
ment as well as protection from overgrazing. The banks
along rivers and streams are typically moderately to severely
eroded in areas where these soils are present (Soil Survey
of Monterey County, California, Department of Agriculture,
Soil Conservation Service, 1975).

Fort Hunter Liggett

Military Land Use

Fort Hunter Liggett is located in southwestern Monterey
County approximately 60 miles south of Fort Ord. The total
acreage of the reservation is 166,535 acres. The Fort's
primary mission is to support the U. S. Army's Combat Develop-
ment Experimental Command (CDED) field experimentation,
and the training and maneuvers of the 7th Infantry Division
both headquartered at Fort Ord. Approximately 165,000 acres
are used for infantry, armor, artillery and aircraft experi-
ments (bivouacs, 790 acres; impact area, 27,500 acres; maga-
zine and other training areas, 136,723 acres) (see Figure 7).
The headquarters and cantonment facilities occupy 140 acres
of the installation (Department of the Army, 1976).
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Under Fort Hunter Liggett's Natural Resources Program,

‘ certain areas of the installation totalling approximately

; 106,390 acres are under four cattle grazing leases. The
Fort also provides for a fish and wildlife program involving
such projects as pond improvements, fish stocking, game and
nongame surveys, research, and hunting and fishing access.
In 1973 there were over 12,000 hunter days and over 3,900
angler days of use on the installation. In addition, a
forestry program providing for tree planting and firebreak
maintenance and environmental programs are underway on the
installation (Department of the Army, 1973).

e st

i Adjacent Land Use

The Los Padres National Forest is adjacent to Fort
Hunter Liggett along the majority of its western and northern
borders. Monterey County Flood Control District land adjoins
the installation at the southeastern corner adjacent to the
San Antonio Reservoir. All other land to the east and south
is private field cropland, mainly grain crops such as barley ;
and wheat and dry or irrigated pastureland (Monterey County
Planning Commission, 1972).

Archeological/Historical Resources

The Salinan Indians were the first inhabitants of the
Hunter Liggett area. Their range extended from the ocean on
the west to the Salinas Valley on the east with the center of
tribal territory located along the Nacimiento and San Antonio
Rivers.

Edwards (1973), as reported in Fort Ord Mission Change | b
(1976), investigated 77 archeological sites within a sample
area in and near Hunter Liggett. He estimates that at least
400 to 600 archeological/historical sites exist (or did exist)
within the area. The Maria Jose Gil Adobe, Dutton Hotel and ;
the Painted Cave are currently listed in the National Histori-
cal Register. The San Antonio de Padua (mission) was listed
on the National Historic Register, April 26, 1976. It is also t
listed as a California Landmark. Other sites on the post being
considered for the National Historical Register are Tidball or
Jolon Store, Upper Stoney Valley Indian Occupational Site, San |
: Miguelito Ranch House Ruins Indian Occupational Site, and
4-MNT-349 Indian Occupational Site.

e




FIGURE 7
MILITARY LAND USE ON FORT HUNTER LIGGETT

MILES
B IMPACT AREA
A BIVOUAC AREA
—— MAJOR ROADS
MR CANTONMENT AREAS.

NORTH




s

g

S

-

N MONTEREY CO
SAN LLHS OBISPO CO
N

w

o1 2
ey

MILES  NORTH

[l1[//| GRASSLAND > potential squirrel
OAK GRASSLAND RS

W OAK WOODLAND
C CHAPARRAL
R RIPARIAN (includes reservoirs)
FIGURE 8 F CONIFEROUS FOREST
== GRAZING LEASE BOUNDARIES

® SITE OF BURROW COUNTS (Jones & Stokes
Associates personnel)

VEGETATIVE COVER TYPES OF FORT HUNTER LIGGETT




Flora

Four general vegetation types occur on Fort Hunter Liggett.
These are the valley white oak grassland, the blue oak grass-
land, mixed chaparral and chamise chaparral (Department of the
Army, 1973) (Figure 8). See Appendix A for species list.

The valley white oak grassland is dominated by large Cali-
fornia white oaks (Quercus lobata) and many annual grasses and
forbs, such as bromes, wild oats, bur clover and filaree. This
vegetation type, composed mostly of non-native forbs and grasses,
is generally found on the more moist, level or gently-sloping
topography and covers approximately 25 percent of the reservation.

The blue oak woodland grass community occurs on less
moist, sloping to steep topography, covering approximately 40
percent of the reservation. The density of oaks is greater
in this vegetative type than in the valley white oak com-
munity. The dominant tree is the blue oak (Quercus douglasii).
Grasses, such as wild oats, bromes, fescues and wild barleys
(Hordeum sp.) also occur here.

Mixed chaparral covers approximately 30 percent of the
reservation, occurring on moderate to very steep, north- and
east-facing slopes. Principal shrub species are scrub oak
(Quercus dumosa), chamise (Adenastoma fasciculatum), toyon
(Heteromeles arbutifolia) and many species of manzanita and
ceanothus.

The remaining 5 percent of the reservation is character-
ized by dense chamise chaparral, which is dominated by the one
shrub species. This vegetation type generally occurs on the
hotter, drier, south- and west-facing slopes.

One unique botanical area exists on Fort Hunter Liggott
in the vicinity of Jolon. A rare, endemic species (Chlorc-
galum purpureum vs. purpureum), the purple amole, purple
snaproot or soap plant 1s found here. Six additional rare
and endangered plant species occur on installation property
(Table 5).
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Fauna

Hunter Liggett Military Reservation also supports a wide
variety of wildlife with many of the same nongame and game
species as Fort Ord. See Appendix B for partial species list.
Two fully protected species are known to occur on Hunter
Liggett Military Reservation. These are the ring-tailed cat
(Bassariscus astutus) and golden eagle (Aquila chrysaetos)

(Department of the Army, 1976). Four rare and en angere
species, the California condor (G o s californianus),
southern bald eagle (Haliaeetus leucocephalus), American
peregrine falcon (Falco peregrinus) and San Joaquin kit fox
(Vulpes macrotis mutica), have been observed on the reservation.

Reservoirs on the installation support several game species.
The San Antonio Reservoir, lying along the southeastern border,
is a warmwater body providing habitat for game fish such as
smallmouth bass (Micropterus dolomieui) and sunfish, including
bluegill (Lepomis macrochirus) and green sunfish (Lepomis
cyanellus). Nongame fish present include the Sacramento squaw-
fish (Ptychocheilus grandis) (Snider, pers. comm.).

A fish and game management program is also maintained at
Hunter Liggett Military Reservation. Several species important
to recreational activities include deer, wild pigs (Sus scrofa),
mourning dove, California valley and mountain quail (Oreortyx
pictus), rabbit, black bass, sunfish and rainbow trout.

Several reptiles and amphibians can be found on the
installation. The California newt (Taricha torosa) and the
California toad (Bufo boreas halophilus) are common amphibians
in moist areas of the reservation. The numerous reservoirs
on the installation also support the western pond turtle
(Clemmys marmorata). In drier areas, the common western fence
lizard TScelogorus occidentalis) and western rattlesnakes

(Crotalus viridis) can be found. See Appendix B for partial
list.

Soils

Soils on Hunter Liggett include Santa Lucia, Reliz,
Chamise, Gazos, Nacimiento, Chualar, San Benito, Los Osos
soil series and rock outcrops. The Santa Lucia and Reliz
soils consist of well drained to excessively drained soils
formed on uplands, underlain by shale and sandstone with
slopes from 30 to 75 percent. Runoff is rapid to very rapid
and erosion hazard is very high. Vegetation consists of
annual grasses, forbs, scrub oaks, coastal oaks, chamise,




and manzanita. These soils generally occur together and are
used for limited range, wildlife and watershed. When pro-
ducing at potential the total herbage production is available
for livestock and wildlife. These soils require good range
management practices including protection from overgrazing.

Rock outcrops consist of strongly sloping to extremely
steep mountainous uplands with rock outcrops and very shallow
soils. This is typical of the area east of the Coast Ridge
Road, west of the Nacimiento River and between Burma and
McKern Roads on Hunter Liggett. Vegetation consists of
sparse annual grasses and forbs, brush hardwoods, and pines.
Runoff is very rapid and the erosion hazard is very high
where soil is exposed. Rock outcrop value is mostly for
watershed, wildlife habitat, recreation and scenic value.

The steep Nacimiento and Los Osos series consist of well
drained soils formed on mountainous uplands with slopes from
9 to 75 percent. Runoff is medium and erosion is moderate.
Vegetation is similar to Santa Lucia and Reliz soils. These
soils are primarily used for range and in some areas dryland
grain.

Along some of the valleys on Hunter Liggett are Chualar
soils underlain by shale, sandstone, granite or schists.
Also in the same area are inclusions of brown sandy loam
soils that occupy low knolls and are 10 to 14 inches deep
to bedrock. This soil is used for irrigated row crops and
field crops and dryland grain. Some areas are used as ranges
for grazing (Soil Survey of Monterey County, California,
Department of Agriculture, SCS, 1975).

Camp Roberts

Camp Roberts is located 5 miles south of the southern
border of Fort Hunter Liggett. The camp, covering an area
of approximately 43,745 acres, lies within both Monterey and
San Luis Obispo counties. Camp Roberts is currently licensed
to the California National Guard and is used primarily for
National Guard and Reserve Component training. The 7th
Infantry Division also uses the camp for training and maneuvers.
Approximately 41,300 acres are available for infantry, artil-
lery, and aircraft training exercises. Post facilities
occupy approximately 1,400 acres (Department of the Army,
1976) (Figure 9).
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Certain areas of Camp Roberts are also under livestock
grazing leases. There are two sheep and one cattle lease
with the primary grazing season for sheep from January to
June. The cattle lease is for 5,854 acres and the sheep
leases total 31,237 acres. Limited hunting and fishing
access is permitted on Camp Roberts during regular seasons
(Department of the Army, 1976).

Adjacent Land Use

The San Antonio River runs along the northwestern border
of Camp Roberts with the land being controlled by the Monterey
County Flood Control District (Monterey County Planning Com-
mission, 1972). The City of Bradley is situated on the
northern border of the installation. Private land on the
northwestern and western borders is primarily dry pastureland.
East of Camp Roberts, land is utilized for crops (including
wheat, barley and safflower and for dry pastureland (San
Luis Obispo County Department of Agriculture, 1976). To the
south and southeast lies unused private land much of which
is dominated by heavy tree and brush cover (San Luis Obispo
County Planning Department, 1969.

Archeological/Historical Resources

There are to date no known archeological studies or known
archeological sites on Camp Roberts. Archeologists have
not evidenced any interest in making investigations of the
area (Fort Ord Mission Change Draft EIS, 1976).

Flora

The species composition of Camp Roberts is similar to that
of Fort Hunter Liggett. The dominant vegetation types are
grassland, valley oak grassland, which includes riparian
habitat characterized by cottonwood (Populus sp.), willow
(Salix sp.), sycamore (Platanus racemosa), and box elder
(Acer rugundo); and the blue oak grassland found in more
sloping topography. Throughout these vegetation types, most
of the forbs and grasses are exotic species introduced by
the early missionaries. A limited amount of mixed chaparral
habitat occurs on drier, more elevated slopes (Figure 10).

No rare or endangered plant species have been reported
for Camp Roberts. See Appendix A for species list.
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Fauna

Camp Roberts, with vegetative species composition similar
to Hunter Liggett Military Reservation, also supports a similar
diversity of nongame and game species of wildlife. See
Appendix B for species list. A single den site of the rare and
endangered San Joaquin kit fox has been located on the reservation.
The rare and endangered peregrine falcon and southern bald eagle
have also been observed on Camp Roberts.

The Salinas, fan Antonio and Nacimiento Rivers crossing
military property support rainbow trout, green sunfish and
Sacramento suckers (Catostomus occidentalis) as well as other
game and nongame fishes (California Department of Fish and
Game, 1955) (see Appendix B for species list).

A limited amount of hunting and fishing is permitted on
Camp Roberts during regular seasons. A cooperative catchable
rainbow trout program with California Department of Fish and
Game provides sport fishing to the public along the lower
Nacimiento River within military property (Johnson, 1965).

The distribution of several reptiles and amphibians may
include Camp Roberts. Among these are the California newt,
bull frog (Rana catesbeiana), the California alligator lizard
(Gerrhonotus multicarinatus) and the Pacific gopher snake
(P1tuophis melanoleucus) (Appendix B).

Soils

The predominant soil series in upland areas of Camp
Roberts are similar to those at Hunter Liggett. In areas
of lower elevations Nacimiento, Arroyo Seco, Chualar,.Garey,
Gaviota, Los Osos, Placentia, Plaskett, and Santa Lucia
series soils are present.

Cantonment areas of Camp Roberts are situated on wellf
drained Garey sand loam and Chualar loam soils.' Garey soils
are formed on gently sloping (5 percent) dune-like terraces.
Runoff is medium and erosion hazard is moderate. They are
mostly used for annual pasture.

Chualar soils are formed on fans and terraces. Slopes
are 0 to 9 percent. They are used mostly for irrigated row
crops and field crops.
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Psamments and fluvents soils are subject to occasional
flooding. These soils are found along the banks of the
Arroyo Seco, perennial and intermittent streams, and San
Antonio, Nacimiento, and Salinas Rivers. Drainage is exces-
sive and permeability is rapid. These soils have very
little agricultural value. They are used for recreation and
some grazing.

T

Other areas on Camp Roberts consist of smaller isolated
areas of different soil series and larger areas previously
described. (The soils of San Luis Obispo County are in the
process of being mapped. For the present study the soils of
Camp Roberts which lie within San Luis Obispo County will
represent an extrapolation of data based on regional geology,
topography and vegetation from Monterey County.)

Ground Squirrels

Life History - General

Distribution of the beechey ground squirrel (Spermophilus
beecheyi) is limited primarily to the State of California, with
the subspecies (Spermophilus beecheyi beecheyi) extending along
the coast from the Golden Gate and Carquinez Strait south nearly
to San Diego. The closely related subspecies (Spermophilus

beecheyi fisheri) is most abundant on the plains of the San
Joaquin and lower Sierra foothills. The ground squirrel's
preferences of habitat are not closely constrained in the
valleys, except that it avoids wetlands, dense chaparral and
ﬁ thick woods. It frequently inhabits grain fields, grazing
:

lands, meadows, orchards, rock outcrops on the top of ridges,
cparsely tree-covered slopes and granite talus slopes (Grinnell
and Dixon, 1918). They also inhabit road banks, dams, airports,
picnic areas and other areas disturbed by man.

Ground squirrels naturally feed on most plants, fruit,
seeds, bird eggs and some animal matter. Vegetation becomes
available to squirrels with the start of fall rains; broad-
leaf filaree, brome and fescue grasses are the staples of diet.
During the early stages of growth, entire plants are taken.
Later in the season as the plants mature, the tender leaves
and fruits are selected. Large quantities of immature fruits
are consumed during the spring, and after the seeds ripen
these comprise most of the food (Horn and Fitch, 1942).

All ground squirrels are diurnal. During spring and
summer they come out of their burrows soon after sun-up.
During those seasons, ground squirrels are most active during
the middle of the morning and again during the late afternoon,
avoiding the intense heat of midday. During midwinter those
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squirrels which do not hibernate and remain underground alto-
gether, appear only late in the forenoon of bright sunny days
(Grinnel and Dixon, 1918).

The most conspicuous signs of ground squirrel activity
are their burrow systems and runways. Observations by Storer
(1942) and confirmed by Jones & Stokes Associates, Inc. (1976)
personnel during field studies, indicate that burrows average
about 4 inches in diameter. Large mounds of soil are excavated
from the burrows during the spring. This soil is commonly dis-
persed in a fan-shaped pile in front of, and to the sides of
the burrow entrance (Figure 11). An average area of 2.0 square
feet of displaced soil was found to cover the vegetation around
burrow openings on Hunter Liggett and Camp Roberts (Jones &
Stokes Associates, Inc., field observations, 1976). Burrows
are used for hibernation, safety retreats and shelter during
very hot or rainy weather, storage of food, and for rearing
young. Horn and Fitch (1942) state that the burrowing habit
of ground squirrels has a two-fold effect. Through the action
of burrow construction, displaced soil is brought to the surface
which results in a certain amount of ground area kept bare of
vegetation. At the same time the nutrient rich soil resulting
from the decomposition of dead squirrels and other animals that
have died, in burrows, feces, hulls and other plant material
are brought to the surface and mixed in the soil thus increasing
the long-term productivity.

Runways are formed on the soil surface between areas fre-
quented by ground squirrels. Linsdale (1946) states that run-
ways are essential for rapid progress by animals which travel
close to the ground and are not especially fitted to leap over
obstacles. He further states that a fairly heavy population of
squirrels seems to be required for the formation of runways.
Runways usually appear between the burrows and extend out to
foraging sites. The width of runways varies, but is rarely
greater than 6 inches (Linsdale, 1946) (Figure 12).

Ground squirrels produce one litter a year. Litter sizes
vary according to location and population density. The average
litter size is 7 to 8, and ranges from 1 to 15. The gestation
period is 25 to 30 days and the young generally remain under-
ground about 6 weeks. As young squirrels mature some of them
move away from the area of the parental burrows into new terri-
tory, but usually occupy old burrows.

The rate of reproduction in ground squirrels is such that
unless 90 percent are eliminated in a given year there will be
no general reduction in numbers. Theoretically, it would
require 8 to 9 years of control at this rate to rid a given
piece of land of squirrels entirely. (Storer and Jameson, 1965)
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1 Neithe; the proposed nor alternate action discussed in the
report are intended to eliminate or eradicate the ground squirrels,
but rather to suppress their populations. The statement of Storer
and Jameson (1965) does, however, point out that to effectively
reduce the overall population from one year to the next a high
degree of control (approximately 90 percent) must be achieved.

; Rapid population recovery following the control of many rodent

species has been well documented in the literature.

These facts show that persistent and intensive efforts are

ngeded to keep the squirrel populations at levels necessary to
minimize conflicts.

3 Ground squirrels may live 5 years or more in the wild.

; Outbreaks of epizootic sylvatic plague and other diseases
periodically reduce ground squirrel numbers in some areas.
Among the natural enemies which prey on ground squirrels are
coyotes, badgers, weasels, bobcats, red-tailed hawks, golden
q eagles, rattlesnakes and gopher snakes. A list of these
species as well as others that frequent similar habitat can
be found in Appendix B. Other factors urdoubtedly contribute
: to the mortality of ground squirrels, but they are difficult
to appraise.

! California ground squirrels living at high altitudes and
« most of the population at lower elevations (especially the
adults), hiberate for a part of each year. Before this period {
of inactivity, each animal accumulates excess body fat. After
going below ground the squirrel plugs up to 3 feet of tunnel
near the nest with earth and curls up in its nest behind the
tunnel plug. While the squirrel hibernates, the rate of heart-
beat and respiration is greatly reduced, and body temperature
drops nearly to that of ambient air temperature in the burrow.

Emergence from hibernation occurs in late winter or early |
spring. Immediately following hibernation, males are usually |
more active than females, though activity tends to become more i
equalized as the breeding season approaches (Fitch, 1948).
Breeding takes place mainly during early spring, and young are '
born in April and May with nearly all emerged from their burrows
by mid-June (Holdenried, et.al., 1951). Field observations indi-
cate that males and females older than one year of age begin
breeding in early spring and terminate in late spring while the
younger animals breed from early spring to early summer, thus
extending the overall season from early spring to early summer !
(Dana, 1967).

A common habit of ground squirrels is aestivation ("summer
! sleep") during the warm months of the year. 1In California, |
beechey ground squirrel aestivation has been observed to begin as {
early as mid-May in the hills of east Livermore, and by late June




in the hills of eastern Kern County. Aestivation does not H
commence until early August in Siskiyou County for the closely-
related Douglas ground squirrel (Spermophilus beecheyi douglasi).
In areas of low elevation aestivation may extend up to true
hibernation. In mild climates the young-of-the-year may not
aestivate or hibernate, and may be seen above ground during
suitable weather throughout the winter (California Department

of Food and Agriculture, 1975).

Populations

Numerous ground squirrel population studies have been
conducted in California in the past (Evans and Holdenried,
1943; Linsdale, 1946; Fitch, 1948; Fitch and Bentley, 1949;
and Tomich, 1962). The highest populations of ground squirrels
are associated with areas of open grasslands scattered with
rock outcropping, trees or other surface features which serve
to provide protection of burrows (Dixon, 1918; Fitch, 1948).
Squirrel colonies and populations are rarely distributed
evenly over the landscape, but rather are concentrated in
areas where food supply and shelter are available and soil
conditions are correct (Fitch, 1948). Ground squirrels are
rarely seen living in areas of heavy tree and brush growth
or on ungrazed land where dense stands of grasses are present
(Evans and Holdenried, 1943).

Because ground squirrels occur in colonies with a number
of animals living close together rather than being uniformly
distributed in any habitat, population estimates of squirrels
or burrows per square acre are oftentimes deceiving. According
to Fitch (1948), the number of squirrels per colony often
varies significantly from one year to the next. Fitch and
Horn (1942) found that on the San Joaquin Experimental Range
ground squirrel colonies contained from 10 to 50 burrow holes
with an average population of 2 to 3 squirrels per colony,
but at times a maximum of 10 squirrels per colony.

Squirrel populations there varied from 3.2 squirrels per
acre (43.6 burrows/acre) in 1940 to 2.0 squirrels/acre (40.8
burrows/acre) in 1946, while field observations during 1934
had indicated from 12 to 15 squirrels/acre on favorable sites.
According to Marsh (pers. comm.), a concentration of greater
than 50 burrows per acre is an indicator of a very dense |
ground squirrel population.

In addition to grasslands, ground squirrels are known to
occur on sites disturbed by grazing and by human activities
such as construction, grading, firebreaks, fills etc. (Balbach,
1976; Jones & Stokes Associates, Inc., field observations,
1976). Linsdale (1946) observed that ground squirrel popu- _
lations on the Hastings Reservation tended to decrease after x
grazing was removed from the land, while Horn and Fitch (1942)
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found no significant differences in squirrel population on

areas lightly (2.7 squirrels/acre), moderately (2.3 squirrels/
acre) or closely (4.1 squirrels/acre) grazed. There was, however,
a significant difference on natural sites where grazing was com-
pletely excluded (0.8 squirrels/acre). Howard (1953) confirmed
that regardless of whether grazing is light or close, alteration
of plant species and density of forage cover by grazing of Cali-
fornia annual plant type leads to an increase in the ground E
squirrel population.

Field Observations - November 8-19, 1976

e S

by Jones & Stokes Associates, Inc.

General. Due to the season of the field investigation,
mid-fall, squirrel densities were based primarily on the
presence of burrows. Some squirrels were active above ground
but there was no way to relate their numbers with existing
total populations.

Squirrels were found to have strong habitat preferences
related to vegetation, terrain exposure, soil types, man-made
structures and land use. A combination of factors often con-
tributed to the presence of preferred habitat. Some vegetative
types support no significant squirrel populations.

The vegetative types supporting squirrels are grassland
and oak-grassland, but many differences were found between
habitats falling under these broad definitions. Squirrel
burrows were nowhere evenly distributed over large areas, but
tend to be in colonies and their distribution often relating
to habitat factors other than vegetation.

Fort Ord. Squirrels were found in the grasslands and to
a lesser extent in open oak-grassland. South-facing exposures
were favored in the hilly grasslands with the possible exception
of areas relatively near the ocean. Several colonies were found
taking advantage of concrete slabs, junk piles and the airfield
runways where their burrows would provide protection from digging
predators. The face of a dirt fill dam in the grasslands was
extensively burrowed. Squirrel colonies occur adjacent to the
golf course fairways and in several parks within the main post.

Fort Hunter Liggett. Squirrel colonies were found
throughout the grassland and oak grass areas. Chaparral and
woodland types do not support significant populations.

In the grassland type there are some extensive (2 or more
acres) colonies with fairly uniform burrow densities, but
typically the colonies are based on some anomaly such as a
lone tree, rocky outcrops, dry stream banks or mounds of earth
pushed up by past military operations.
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The oak-grassland areas are generally hilly and the squirrel
colonies tend to be discrete. The favored locations are at the
base of hills or on the upper slopes and tops. Northern
exposures are the least used. Many burrows go under oak trees,
especially when there are large valley oaks present. Steep,
bare slopes along stream channels seem to be favored sites.

Squirrel colonies occupy artificial sites such as earth
dam faces, roads and embankments and abandoned military
structures.

Camp Roberts. Most of this post is either grassland or
oak grass. There is a mixture of woodland, scrub and chaparral
along the western boundary that is not squirrel habitat. 1In
the East Garrison area the grassland and oak-grassland habitats
do not contain as many squirrel colonies as at Hunter-Liggett.
There are steep, wooded slopes with northern exposures that are
hardly used. In the main camp area the woodland grass habitat
is similar to that of Hunter Liggett and squirrel colony
densities are about the same. In the interior of the main camp
there are extensive flats and gently rolling hills that are
treeless. Squirrel colonies here are numerous along road cuts
and embankments, dry stream banks and abandoned military objects
such as old tanks.

A number of squirrel colonies occur within the main base
building area. A very dense colony was found in an athletic
field and in a small park area. Squirrels frequently establish
burrows beneath concrete slabs.

Burrow Counts. During November 1976, Jones & Stokes
Associates, Inc. personnel conducted field investigations of
Fort Ord, Hunter Liggett and Camp Roberts. The investigations
were oriented toward obtaining data on the density and numbers
of ground squirrel burrows. One-square-acre plots were marked
off in representative habitats on Hunter Liggett reservation
and at Camp Roberts. Several plots of less than one acre on
earthen dam faces and in cantonment areas were also selected
on the three installations (Figures 6, 8 and 10).

Ground squirrel burrows within the square-acre plots
were marked with colored flags and counted. In addition,
notes were made of habitat type, burrow opening size and
area of dirt coverage per burrow. Colored slides and black
and white photographs were taken of each site.

Ground squirrel burrows were generally found to be
scattered in dense colonies throughout Hunter Liggett and
Camp Roberts. The Fort Ord squirrel colonies were dense, but
not as widespread as on the other two military reservations.
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Based on general field observations and burrow counts,
the squirrel populations at Hunter Liggett and Camp Roberts
were judged to be the highest ever seen by the Jones & Stokes
Associates, Inc. investigator (with 35 years of California
field experience). Except for localized areas such as earthen
dam faces, the Fort Ord populations, however, seem to be
typical, medium high California densities.

Table 6 depicts the results of burrow counts on the ‘
three military areas. Because many squirrels had begun |
hibernation when these field studies were conducted, no
accurate counts of squirrels per acre could be made. However,
the number of burrows per acre does represent an indicator of
relative abundance, assuming that 50 burrows/acre is considered
to represent a "uense" ground squirrel population.

Very few previous estimates of ground squirrel populations
have been made on any of the military reservations. On Camp
Roberts, Sanger, et.al. (1974) estimated 16.7, 7.8 and 12.1
squirrels per acre on three study plots; however, no estimates
were made of the number of burrows per squirrel.

Table 5A summarizes some observation of ground squirrel
population changes since 1968.

Predators. A badger was observed excavating a squirrel
burrow on Hunter Liggett. Red-tailed hawks and golden eagles
were common at Hunter Liggett and Camp Roberts. One red-tailed
hawk was seen with a freshly-killed squirrel. No coyotes or
bobcats were seen or heard.

Ground Squirrel Damage

Ground squirrel populations, large or small, coupled with
their foraging and burrowing habits, often conflict with man's
use of the land. Through their burrowing action they damage
man-made structures such as earthen dams, road surfaces and
underground wiring, as well as landscaping and recreational
facilities. Their foraging habits may damage croplands or
rangeland, thereby resulting in competition with livestock or
affect populations of other desirable wildlife (Figures 13,

14 and 15).

Army personnel have reported that ground squirrels have
damaged many man-made structures on all three installations.
The airstrip apron of Fort Ord has been continually undermined
by ground squirrels and must be repaired periodically to
prevent hazards to aircraft (Figure 16). Radar station mounds
on Fort Ord have also been similarly damaged with the possi-
bility that extensive undermining could cause tipping and
malfunction of the radar tower (Figure 17). Ground squirrel
burrowing, as observed by Jones & Stokes personnel, has resulted
in widespread damage to earthen dams on Forts Ord and Hunter
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FIGURE 13
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CAMP ROBERTS (Ground squirrel damage-entire military area.)
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Liggett (Figure 18). Burrowing on both sides of the dam

face during dry periods has caused a seepage loss of approxi-
mately 6 surface feet of water from one damaged dam on Fort
Hunter Liggett (Walkley, pers. comm.). The cost to rebuild
one dam reportedly washed out due to ground squirrel burrowing
has been estimated at $20,000 (Figure 19). Earth-covered
ammunition bunkers on Fort Hunter Liggett have also been
excavated by ground squirrels (Figure 20) with an estimated
cost of $54,000 to completely repair all damaged bunkers.
Reinfestations by ground squirrels require continuous repair,
which costs approximately $1,000 annually. Jones & Stokes
Associates personnel have observed damage to road banks and
surfaces as well as footpaths and sidewalks on all three
installations (Figure 21). The estimated cost for continual
repair of these surfaces is $2,000 annually on Fort Hunter
Liggett. Ground squirrels have also extensively undermined con-
crete foundations around cantonment and bivouac buildings
(Figure 22).

Ground squirrel burrowing and gnawing has caused consider-
able damage to the wiring and mechanisms of automated rifle
firing ranges on Fort Hunter Liggett. The firing range was
inoperative for 90 days during 1976 and the cost of range
repair totaled $21,000. Similar damage also occurred on Fort
Ord to underground wiring next to the airstrip. The esti-
mated cost of repair and replacement of damaged wiring was
$20,300. Damage to wiring at the sewage treatment plant on
Fort Hunter Liggett has also been reported (Griffey, pers.
comm. ) .

Recreational playing fields on Fort Ord and Camp Roberts
which are continually mowed and thus provide excellent ground
squirrel habitat are heavily infested. Jones & Stokes per-
sonnel observed an extremely high number of burrows (329/acre)
on the baseball field at Camp Roberts. The resulting large
holes and mounds of earth over twelve inches above ground
level prevent most recreational use of this field (Figures 23
and 24). Other mowed areas around buildings and intersections
of all three installations reportedly harbor squirrel popula-
tions and their burrows create hazards to pedestrians and
horseback riders. Continued efforts to eliminate ground
squirrels and repair their damage in their improved areas has
cost $2,500 annually on Fort Hunter Liggett.

Marsh and Salmon (pers. comm.) have reported extensive
damage to out-buildings and other structures on the San
Antonio Mission grounds, which lie within Fort Hunter Liggett.
Ground squirrel burrowing has damaged the adobe and stone wall
which surrounds the Indian Cemetery (Figure 25). The grinding
mill has also been extensively undermined (Figure 26). Other
damage to stone walls and aqueducts on the mission has also
; occurred.
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Ground squirrels reportedly damage a wide variety of
crops including all kinds of grain, apples, apricots, peaches,
prunes, oranges, tomatoes, nuts, dry beans, sugar beets, and
alfalfa (Shaw, 1920; Tomich, 1962; California Department of
Food and Agriculture, 1975). According to Dana (1967)
damage to crops in California has been estimated at $8,000,000
annually. In Monterey and San Luis Obispo Counties combined,
over $44,000 was spent in 1975 on poison baits to control
these rodents on private land.

Many private landowners adjacent to Fort Hunter Liggett
and Camp Roberts claim that ground squirrels coming from
military lands have damaged their crops and pasture (Nutter,
1976; Kalar, 1976). Ground squirrels are known to shift with
the availability of food wherever rangeland meets cropland
(Horn and Fitch, 1942), and may travel on rangeland upwards
of one quarter mile from their burrow systems to forage
(Marsh, pers. comm.), possibly crossing from military to private
cropland. Newbold (pers. comm.) recorded back and forth move-
ments of approximately one quarter mile for tagged ground
squirrels on Fort Hunter Liggett. Young squirrels that commonly
disperse from the parent burrow system in the fall (Grinnell and
Dixon, 1918) may travel from military land to private land and
reinfest vacant burrow systems or occasionally establish new
systems. Storer and Jameson (1965) indicate that some squirrels
migrate 1 to 5 miles into new areas.

A survey on crop damage on lands adjacent to military
property was conducted by the Monterey and San Luis Obispo
County Departments of Agriculture in 1976 covering the
period between 1972 and 1976 when no effective ground squirrel
control program was conducted on military land. Land owners
in Monterey County adjacent to Fort Hunter Liggett and Camp
Roberts reported an estimated pasture and grain crop loss for
the years 1972-75 of over $697,000 (Appendix C). Landowners
adjacent to Camp Roberts in San Luis Obispo County claimed
over $36,000 in crop damage between 1973 and 1976 chiefly
to wheat, barley and pasture. These landowners also reported
an extra expenditure of over $41,000 during the same years to
control ground squirrel reinfestations from military lands
(Appendix D).

Field observations by Jones & Stokes Associates personnel
did not substantiate reported damage to adjacent crops or
pasture because of the time of year (November). Crops had
been harvested and most ground squirrels were inactive.
However, ground squirrel colonies were present along the border
between military land and adjacent cropland in many areas of
Fort Hunter Liggett and Camp Roberts (Figure 27). [
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Figure 22,

Ground Squirrel Burrows Under a
Bivouac Building at Fort Hunter
Liggett

To— s

-




s3Ixoqoy dweD 3e pIloTd [IRYESed 9Y3z U0 smoxang
T@xatnbg punoxy jo ydeabojoyq [eTIdy °¢gg 2InbTd

63




e pIoTd [regsaseg a9yl uo




3 f..w,:w?.




Figure 26.

Ground Squirrel Burrows Next to
the Grinding Mill at the San
Antonio Mission on Fort Hunter
Liggett

66

T




‘eoay pobbelTg 3otdeg s3jods 93T1ym :JLON
*SPISTJd UTexyH 93ATIJ 03 FJusdevlpy siasqoy
dwed uo smoxand [axatnbg punoan pebberg -,z 2anb1g

ol T,

s d hugki

b )

o




————————y

The grazed rangeland (grassland and oak woodland) of
Forts Ord, Hunter Liggett and Camp Roberts are prime habitat
for ground squirrels (Grinnel and Dixon, 1918). Wherever
large populations of ground squirrels occur on these range-
lands the potential for damage to vegetation and
competition between these rodents and livestock exists.

Ground squirrels damage the rangeland by cutting and
discarding vegetation, trampling it, using it for nesting
material, and covering it with soil from their burrow systems.
Fitch (1948) found that ground squirrels could destroy up to
38 percent of rangeland yield in this manner. Their foraging
activities in winter may also stunt the vegetation, thereby
decreasing overall range production (Howard, 1953).

In addition to the forage ground squirrels destroy, they
also compete with livestock for forage, especially for filaree
and bur clover, both valuable range species. Grinnell and
Dixon (1918) estimated that two hundred squirrels would eat as
much as one steer and twenty squirrels as much as one sheep.
Howard, et.al. (1959) showed that heifers grazing on pasture
devoid of ground squirrels averaged a greater daily gain of
1.03 pounds than heifers grazed on squirrel-infested pasture.

Competition is most severe in fall, winter and early spring
when forage growth is inadequate (Howard, et.al., 1959). Due to
the ground squirrel winter hibernation, competition for forage
may be limited during this time. In years of above average
rainfall, however, competition between squirrels and cattle may
be minimal (California Department of Food and Agriculture, 1975).
Conversely, in dry years competition may be extreme throughout
the livestock grazing season.

The foraging activities of ground squirrels may also
promote the dissemination of seeds of noxious weeds (De Vos,
1969). Their selectivity in feeding may also result in the
elimination or encouragement of certain valuable rangeland
species (Fitch & Bentley, 1949). Ground squirrels also
reportedly damage young orchards by gnawing on the bark.

Jones & Stokes personnel observed numerous trees on Camp
Roberts that may have died due to girdling of the tree base

by ground squirrels (Figure 28). Bushes and other landscaping
may also be damaged by their gnawing and burrowing habits.
There have also been claims of damage to oak trees from exten-
sive ground squirrel burrowing around their root systems.
However, no direct evidence is available to substantiate this
claim.
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Another potential problem aggravated by ground squirrel
burrowing is excessive erosion (Fitch, 1948; Longhurst,
1957). Surface runoff running down burrow systems accelerates
erosion and may result in extensive subsurface erosion, cave-
ins, and gullies (Howard, 1953). According to De Vos (1969)
burrowing on open rangeland is not the primary cause of
erosion, but instead is caused by a combination of factors.

No claims of erosion damage on open rangeland have been
reported by the Army and Jones & Stokes personnel found no
evidence of excessive erosion during field observations of
each installation. Erosion of one dam face due to squirrel
burrowing has been reported and the potential exists for
pavement slippage or cave-ins wherever squirrels burrow into
road banks.

The foraging activities of ground squirrels may affect
other desirable wildlife species that share the same habitat.
Ground squirrels are known to eat gopher snake eggs, young
cottontails, and prey on the nests of killdeer, mourning
doves and quail (Fitch, 1948 and California Department of
Food and Agriculture, 1975). Glading (1938) found that the
highest percentage of California valley quail nest loss
(31 percent) was attributable to ground squirrels. Quail
population levels have been high on Camp Roberts and Fort
Hunter Liggett since 1972, but declined in the winter and
spring of 1975 (Dedrick, 1976). This decline, however,
was reportedly due to dry weather conditions and not to pre-
dations by ground squirrels. In a study by W. Francis (1970)
in San Luis Obispo County, he found that 98.8 percent of the
variation in population could be accounted for solely by
weather conditions and the age structure of the quail population.
Under normal environmental conditions, field studies have shown
that ground squirrels are not highly detrimental to quail popu-
lations (Dedrick, 1976). There seems to be conflicting evidence
on the effects of squirrels on quail populations and thus other
factors may also be implicated.

Plague-Ground Squirrel Relationship

Plague

The following discussion is modified and abbreviated
from the Manual for the Control of Communicable Diseases,
1971, compiled by the California Department of Public Health
and other sources as indicated.
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Plague is a highly infectious disease characterized by
a number of symptoms, including acutely inflamed and painful
swelling of lymph nodes, septicemia, and petechial hemorrhages,
often with high fever, shock, mental confusion, delirium and
coma.

Bubonic plague is the most common. Primary septicemic
plague is rare, and primary pneumonic plague is the most
serious. Untreated bubonic plague has a case fatality rate
of 25 to 50 percent, untreated septicemic and pneumonic plague
are usually fatal. Results are good if modern therapy is begun |
within 24 hours of onset, but are poor thereafter.

Sylvatic (wild rodent) plague is known to exist in the
western third of the United States in addition to large areas
in South America, Africa and Central and Southeast Asia.

Plague in man in the United States is limited to rare
instances of exposure to wild rodents and their fleas.

l

{

i

Plague has been identified in California since 1900, and !

from 1900 to 1970, 413 human cases of plague with 28 deaths 1
had been recorded from 21 counties. From 1940 to 1970, 13

cases with 5 deaths have been recorded (one a laboratory j

infection). All of them have been the bubonic form. Three :

cases of human plague have been reported in California, 1974- |

1976, and plague has been found in rodents (Table 9).

The infectious agent of plague is Yersina pestis (Pasturella |
pestis), the plague bacillus. The chief natural reservoirs of
the plague are wild rodents, which are subject to perlodlc
epizootics throughout the world. Certain kinds of mice (Microtus,
Peromyscus) may serve as enzootic reservoirs. Bubonic plague
is transmitted by the bite of an infective (blocked) flea, e.g.,
Xenopsylla cheopsis (rat fl=a), Diamanus montanus (common with
ground squirrels), etc., or by contact with pus or tissues of an
infected animal. The incubation period may be from 2 to 6 days.

Bubonic plague is not directly transmitted from person to
person except through terminal plague pneumonia. Fleas may
remain infected for days, months or even years under suitable
conditions of temperature and humidity, or may clear themselves
of infection (WHO, 1970). Certain infective (blocked) fleas

are enerallg short-lived (3 to 4 days) (State Department of
Public Healt 1971). According to Pollitzer (1954, Chapter 7),

some infected fleas may live 80~206 days, the plague bacilli in
the feces and stomachs remaining virulent. Blanc (1948), Blanc |
and Baltazard (1948) referenced in Pollitzer, have shown that |
the virulence of P. EeStlS is apt to remain unimpaired for

prolonged periods even in dried up carcasses of plague fleas.
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Preventative measures include: a) active immunization
which is justifiable for persons traveling or living in areas
of high incidence and which may confer some protection for
several months but is not relied upon as the principal preven-
tative measure; b) periodic surveys in endemic and potentially
endemic areas to determine prevalence of rats and fleas, .
institute suppression methods, continue inspection and survey
of wild rodents and their ectoparasites in areas of known
sylvatic plague. Where plague is present or threatening, a
systematic search for infected fleas and serologic surveys of
rodents can further delineate the extent of the problem;

c) other measures include rat-proofing buildings and reduction
of breeding places and harborages, together with education of
the public in endemic areas on mode of transmission and protec-
tive measures against fleas and rats. Additional discussion
may be found in Kartman (1975).

In addition to control of patients, there should be a
search for infected rodents and fleas or persons exposed to \
plague pneumonia. Elimination of fleas should precede anti-
rat measures. Rat populations should be suppressed by
energetic campaigns of poisoning or trapping.

General Background

Plague infection in wild rodents and their fleas has been
demonstrated widely in California. Prominent areas have been:
coastal counties from San Francisco Bay southward; San Bernardino
Mountains; Siskiyou, Modoc, Plumas, Shasta and Lassen Counties;
Sierra Nevada and Tehachapi Mountains. Most plague epizootics
involve species of ground squirrels (Citellus), now called
Spermophilus, or chipmunks (Eutamias). Sporadic human cases
of sylvatic origin usually are a consequence of epizootics in
these animals (California State Department of Health, 1971).

Epizootics of plague among wild rodents move silently and
are frequently not apparent in nocturnal, solitary species.
They are more easily recognized in susceptible diurnal, colonial
species, especially when these are in proximity to areas of
human activity. Epizootics may be recognized by the presence of
sick or dead rodents fram which Y. pestis can be demonstrated.
These organisms also may be present in fleas from carcasses or
fram abandoned rodent burrows and nests. In spite of often
heavy mortality, carcasses may not be readily evident owing to
predation and cannibalism. Consequently, epizootics of plague
sametimes may only be demonstrated by serological methods (anti-
body titers) and by observation of decreased rodent activity
substantiated by trap-capture data in a given area.
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Serological procedures are essential in detecting plague
activity in enzootic rodent reservoirs, in rodents that show
heterogeneity in their resistance to plague, and in individuals
of a susceptible species that occasionally may survive the
infection....Monitoring of activity and inactivity of various
rodent species is important in assessing the extent of an epizootic
in a given area. Detailed knowledge of the rodents involved is
necessary to read and interpret sign accurately. (Nelson and
Smith, 1976).

The Fort Ord complex is located in an area of California
in which sylvatic plague has been found.

Eskey and Haas (1940) stated that the ground squirrels
constituted one of the great primary reservoirs* of plague in
the western United States. Subsequent workers, however, have
found that the primary reservoirs appear to be in Microtus spp.
and Peromyscus spp., and that the ground squirrel becomes
infected through contact with infected populations of deer mice,
meadow voles, etc. (Olson, 1970; Nelson and Smith, 1976; and
Kartman, 1958).

Murray (1963) has listed ecological conditions necessary
for the occurrence and persistence of plague.

1. Persistent reservoirs of plague are not those species involved
in violent epizootics, but relatively resistant species in
which the disease organism is adapted. Much of the infection
may remain in a latent state.

2. Enzootic plague persists in foci or pockets. These pockets
are relatively small and persist where suitable climate
(characteristically in cold mountains, high plateaus, or
coastal fog belts), suitable flea vectors, and suitable
rodent hosts occur.

3. Epizootics occur when infection transfers to susceptible
species of relatively high density. Such epizootics may be
brief and limited or may follow an ever-shifting path for
years.

4. High density of susceptible populations is a prerequisite
for epizootics; physiological stress from overcrowding may
be important in activating latent enzootic infections.

The following brief statements are taken from Pollitzer
(1954).

* "Amplifying host" may be a more accurate description.




The low incidence of human infection derived directly from
the wild rodents or through their fleas is in striking contrast
to the large area camprising 131 counties in 15 states, where
evidence of plague among these animals has been found. (Page 52).

While...the danger of a spread of plague to man through
direct contact with wild rodents or through their fleas is
slight, secondary involvement of the rats or other rodent species
living near man might greatly enhance the chances for human
infection. (Page 53).

...Iobo and Silvetti (1941) [state that]...the fundamental
differences between rat-caused and wild rodent plague is that
the presence of the infection among the rats is apt to lead to
the appearance of collective human cases in settlements, whereas
wild rodent plague in the strict sense is, as a rule, responsible
merely for the occurrence of sporadic cases in persons who have
entered the haunts of the species concerned. Nevertheless, in
view of the often enormous extent of the wild rodent plague foci,
the aggregate number of human infections contracted in them may
be considerable, and the case-mortality is apt to be high since
the patients often receive no adequate treatment, either because
they live away fram centers of civilization, or because, owing
to its sporadic incidence, the presence of the disease is not
recognized. (Page 499).

According to Meyer (1942) epizootics among the ground squirrels,
which led to the appearance of sporadic plague cases in man, began
early in spring, rose in intensity during the summer months, and
slowly declined during autumn to disappear entirely during the
winter in regions where the animals hibernated. However, in some
localities, young ground squirrels, which were apt neither to
aestivate nor to hibernate, could be found plague-infected in
Deceamber and January. (Page 489).

The disease in the bubonic form is not where the major
threat or concern lies. The most dangerous public health
issue relates to the disease in the pneumonic form in man.

It is in this stage that rapid spread of the disease can occur
from man to man by droplet infection.

Of the 36 plague cases contracted in the western United
States in the last two years, 8 have developed into rarer
pneumonic plague. This increase in pneumonic plague is a
most unusual situation which cannot be fully explained. A
change in virulence has been suggested but other factors could
be responsible. Twigg (1975), with reference to plague, stated
that there is absolutely no reason why a new form of extra-
ordinary virulence should not appear somewhere in the world.
The death of a Fresno, California, man last year was a pneu-
monic case which required a follow-up prophylactic treatment
of 73 persons who were believed to have had sufficient contact
with the infected man to have been exposed.
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Observations at Fort Hunter Liggett

A team from the Letterman Army Institute of Research, e
headed by Dr. M. A. Moussa of the Department of Tropical Medicine,
studied the ecology and control of sylvatic plague at Fort
Hunter Liggett from November 1974 to September 1976. Fort Ord
and Camp Roberts were visited, but no studies were conducted.

Ground squirrels at two sites on Fort Hunter Liggett
(Figure 29) were trapped and released on a regular schedule
for one year to determine ground squirrel population dynamics
and make flea counts (Figure 30). Short-term collections of
ground squirrels and other rodents were conducted in other
areas, and counts were made of hosts and fleas (Table 7).

Blood samples were taken from all those ground squirrels
captured and sent to Walter Reed Army Research Institute to
determine if sera showed evidence of plague. Fleas were also
sent.

Carnivores and small rodents and lagomorphs were also
collected and sera was sent to Walter Reed Army Research
Institute for immunological tests for plague. Table 8 lists
the preliminary serological (plague) findings made by Walter
Reed Army Research Institute on sera taken from the animals
collected and sampled at Fort Hunter Liggett. A positive
titer for plague was found in the sera of a number of the
carnivores tested, and an uncertain reaction in one ground
squirrel, one bobcat and three dogs. No plague has been
reported to date by Walter Reed Army Research Institute
concerning the 31,000 fleas (pooled samples) tested (mostly
taken from California ground squirrels). Sera from a number
of other rodents all have been negative.

Discussion

The recent literature suggests that ground squirrels in
California are not a permanent reservoir of the plague, but
rather that deer mice, meadow voles, etc. are probably the

natural plague reservoirs* (Olson, 1970; Nelson and Smith,
1976; and Kartman, 1958).

It is not known for certain whether some ground squirrels
infected with plague can survive and thus maintain a plague
reservoir* (Olson, 1970; and Kartman, 1958).

* "amplifying host" may be a more accurate description.
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Table 7

FLEA~HOST ASSOCIATIONS AT FORT HUNTER LIGGETT
{November 1974 - August 1976)
E =
i :
3 =3 33
9 q & & 3
g :_‘J N 3 4 - 8 3
E i Fad a8t 2
t w dn -3 8 87981
g 3 [ a‘ o - 3 ~ L]
1 2 — g 8. —~ E ~ —
—~ (7] —~ (] - —~ —
SEREREREEENEEE
2 B 4 g . &
BEEERE; & 8 § 3 8
- ﬁ 6 2 5 -~ ~ +
FEREEEEERREEE
Animal Host 2 A 2 £ 2 & 8 & 0O = &
California ground squirrel 1,732 x x X
Spermophilus beecheyi
! Brush mouse 30 X X x x X
Peramyscus boylei
Deer mouse 25 x X X
Peramyscus maniculatus
: California vole 9 X X X
Microtus califarnicus
Califarnia pocket mouse 17 X b4
Perognathus californicus
Desert wood rat 4 X
Neotama lepida
Desert cottontail 3 X% % x
Sylvilagus auduboni
Kangaroo rat 23
Dipodamys venustus
Gray fox 1 x
Urocyon cinerecargenteus
Bobcat 3 X X X =
Lynx rufus
House cat (feral) 4 X

Felis damesticus

Source: Lt. Col. M. A. Moussa, Ph.D.
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Table 8

SEROLOGICAL FINDINGS OF PLAGUE IN MAMMALS AT
FORT HUNTER LIGGETT (1975-1976)

e |
Common Name No. Sera 5
Scientific Name Collected Tested Positive Titer 5
i Bobcat 16 12 1 1:8%* 1
; Lynx rufus
! Coyote 11 11 2 1:256
| Canis latrans 1:28*
Dog (domestic) 32 32 9 1:16(5) |
] Canis familiaris 1:8(3)**
é 1:64(1) ‘
Gray fox 7 4 0 N/A i
] Urocyon cinereoargenteus
House cat (domestic 14 14 1l 1:16 |
and feral)

Felis domestica

Mountain lion 4 3 0 N/A
Felis concolor

Striped skunk 1 1 0 N/A f

Mephitis mephitis
California ground 971 871 1 1:8%%
squirrel
Spermophilus beecheyi
Other small rodents 83 81 0 N/A
Total 1,139 1,029 14 N/A

* Probably 1:128. !

** Uncertain according to criteria of California Department of
Health or Plague Laboratory CDC, Ft. Collins (comment added).

Source: Lt. Col. M. A. Moussa, Ph.D., Department of Tropical i
Medicine, Letterman Army Institute of Research, Presidio,
San Francisco, California.




The probable method of sylvatic plague transmission is
transference of infective fleas from wild rodents, such as
field mice, deer mice, etc. to ground squirrels, which then
results in an epizootic. Generally the ground squirrel is
highly susceptible to plague infections and the population is
drastically reduced.

Infective fleas leave dead rodents and may infect
available new hosts (Smith, et.al., 1968; Pollitzer, 1954,
page 385; Westrum and Yescott, 1975, pages 97-103; Stark and
Kinner, 1962, pages 249-251). Since this may lead to an
expansion of the plague into new areas and new hosts, including
man, public health officials generally recommend that rodent
(squirrel) control be accompanied by flea control (Lackner,
1976).

In general, measures taken to reduce the human plague
potential in an area should be directed against the flea
vectors as well as the vertebrate hosts; flea control itself
has became an important technique in cambating plague by
interfering with or breaking the normal rodent-flea-rodent
transmission chain. If rodent control alone is practiced,
the situation may be made worse since large numbers of hungry
fleas remain, which could shift from their normal hosts to man
or would attack new rodent hosts as soon as they entered the
area; under conditions of high population pressure this might
be an immediate influx. (Olson, 1970, page 210).

The plague will still remain in other rodents even though
the ground squirrels are all killed.

There are very high populations of ground squirrels on the
Fort Ord complex with large numbers of fleas, particularly
Diamanus montanus and Holopsyllus anomalus, which are known to
carry the plague organism. Specimens are found on ground squirrels
at all times of the year in varying numbers (Figure 31). The
average flea index is about 30. The flea index on citellids from
an area associated with human plague in New Mexico is about 2

(Table 9).

Much of the Fort Ord complex is open to the public.
Public use is high, and if ground squirrels succumb to plague,
there will be a large number of fleas which may transfer to
humans in certain field situations, such as recreation.

At Fort Hunter Liggett all of the factors appear to be
present which may lead to a plague outbreak.

As summarized by the Surgeon General's office (August 17,
1976 meeting), the present circumstances include:




Table 9

FLEA INDICES ON RODENTS TRAPPED IN CONNECTION WITH

CASES OF HUMAN PLAGUE, NEW MEXICO, 1974-1976
Flea Indices by Month
All
Month Cases Rodents Fleas Index Citellids Fleas Index
January 0 - - - - - -
February 1 13 20 1.54 0 - -
March 0 - - - - - -
April 1 59 54 0.92 4 17 4.25
May - - - - - - -
June 1 24 75 3.13 7 54 7.71
July 2 128 173 1.35 19 91 4.79
August 3 139 122 0.88 17 4 0.24
September 8 384 445 1.16 111 166 1.50
October 2 71 61 0.86 17 9 0.53
November 1 32 27 0.84 1 0 0.00
December 1 26 2 0.08 0 0 0.00
TOTALS: 52 876 979 1.12 176 341 1.94
Source: New Mexico State Department of Health and Social Services.
REPORTED HUMAN PLAGUE CASES BY YEAR, UNITED STATES
1950-1976
Year Cases Year Cases Year Cases
1950 3 1959 4 1968 3
1951 1 1960 2 1969 5
1952 0 1961 3 1970 13
1953 0 1962 0 1971 2
1954 0 1963 1 1972 2
1955 0 1964 0 1973 2
1956 1 1965 8 1974 6
1957 1 1966 6 1975 20
1958 0 1967 3 1976 16
Source: U. S. Public Health Service/Center for Disease Control Publications.
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1. A highly abundant, susceptible host species overrunning the %
areas in which people live, train, work and play. -

2. High flea counts on the rodent hosts.

3. A marked increase this year in the occurrence of epizoctic |
plague and human cases throughout the western states, |
including California.

4. Evidence by carnivore serology of the existence, right now,
of plague foci at the Fort Ord camplex or in the vicinity.

A summary (Table 9) shows that the overall incidence of
plague cases has increased in recent years in the United States. |
The problem, therefore, may be much broader than at the Fort
Ord complex (August 17, 1976 meeting).

The California State Department of Health has expressed |
its concern about the Fort Hunter Liggett situation in a letter ‘
to the office of the Surgeon General as follows:

SRS

With plague circulating in the area of Hunter Liggett, as
evidenced by carnivore serology, it appears that the disease
at same time in the future will enter into the highly susceptible
ground squirrel population. Plague epizootics and human exposure
have occurred in this area in the past. Plague occurrence has
not been documented at Camp Roberts, but epizootics in past years
may have occurred there undetected. (Lackner, 1976).

Summary
l. Plague is a serious disease which is endemic in

populations of wild rodents in California and
worldwide. ,

2. Human cases of plague of probable sylvatic origin
have been reported in California since 1920.

3. Sylvatic plague is present in some hosts in or near
the Fort Ord complex as demonstrated by positive

serology of carnivores collected and tested in the
area.

u' 4. All the factors necessary for a plague outbreak are |
. Present in the Fort Ord complex area.
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5. Plague is known to infect ground squirrels and
to drastically reduce population.

6. Flea control should precede or accompany ground
squirrel control in order to minimize further spread
of plague infection.

ﬂ The following paragraphs reflect the position of the
i State Department of Public Health with respect to ground
! squirrel and flea control in plague-related situations. The

discussion is based upon communications with Dr. Bernard Nelson
and material which was presented by Dr. Nelson to Army personnel
at a meeting at Fort Hunter Liggett in April 1976.

| The policy of the Vector Control Section of the California

Ei Department of Health toward control of ground squirrels is as

ki follows: ground squirrel control is not supported on lands |
b where proposed reasons for control are based upon actual or |
1 threatened crop damage or grazing competition with livestock. i
This is an agricultural problem to be handled through decisions ;
made by agricultural officials. Likewise, control of ground L
squirrels that cause structural damage to levees, earthen dams, E
bunkers, etc., is a decision to be made by persons involved in
maintenance of these structures.

The California Department of Public Health is mandated by

law and international agreements to monitor the occurrence of
; plague throughout California. The beechey ground squirrel is
' highly susceptible to plague organisms and undergoes violent
epizootics, often killing most or all members of a colony. The
ground squirrels make good sentinel animals since the presence
of sick animals or carcasses of these rodents is usually a good
indication of a current epizootic of plague. These episodes
are usually observed by the general public and reported to the
State Department of Public Health, whereas a plague epizootic
= among forest rodents goes unnoticed and is more time-consuming |
| and difficult to monitor. The work of the Public Health Depart- |
. ment is made easier if ground squirrels are not poisoned.

When the State Department of Public Health officially
states that a population of ground squirrels is a public
health problem, the program to prevent human infection is
basically as follows:

1. Recommendations are made to officially or unofficially '
quarantine the designated area. Unofficial quarantine
is suggesting that ranchers keep their men, family and
pets out of the area. Official quarantine is closure
of campground, parks, etc., that are under county,
state or federal control. ;
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2. Surveys are (or have already been) performed to
establish the limits of the problem area.

3. Flea control measures are undertaken, followed 7 to
14 days later by a post-treatment evaluation of the
control.

4. If ground squirrels are above the carrying capacity
of the area, and the number still poses a direct
public health problem, then ground squirrel control
measures are undertaken.

The Public Health Department does not support or participate
in large areawide flea and rodent control. The Department
deals with the problem in that area where, in their opinion,
there is sufficient and frequent enough human contact with
ground squirrels and their fleas to be a human health hazard.*
Flea and rodent control take place at the interface between
the ground squirrel and humans; this includes areas such as
campgrounds, recreational areas, bivouacs, some ranches, etc.
The Department stipulates that flea control and evaluation of
control must precede rodent control. It is unnecessary to
control a large area where human-ground squirrel contact is
low or absent.

Formerly several effective insecticides were available,
namely DDT, dieldrin, aldrin, malathion, benzene hexachloride
and heptachlor. These are no longer available for use against
fleas in plague control.

In the summer of 1976, the State Department of Public
Health treated several campgrounds in California with DDT
(under emergency exemption) to control fleas during observed
pPlague epizootics among chipmunks, in which two human cases
were reported. Excellent control was achieved and the program
was effective.

There is now only one insecticide available for flea con-
trol -- carbaryl (Sevin). It is the only one registered with
EPA (5 and 10 percent) and with a label. It must be dusted
directly into burrows with hand dusters and in order to be
effective, one ounce of 5 percent carbaryl must be dispensed
into each burrow to achieve control (Krishna Murthy, et.al.
(1965), Miller, et.al. (1970) and Barnes, et.al. (1972).

* Parts of Fort Ord complex offer an excellent example of this
type of interface where human contact with ground squirrels
and fleas will occur.
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Public Health flea control efforts using carbaryl at the
Lava Beds National Monument in March 1973 and at Lake Davis
(Plumas County) (1975) were not effective.

Subsequent studies by Stegmiller and Hawthorne (1975)
indicated the crucial role that pH occupies in the efficacy
of carbaryl -- an acid condition apparently is necessary for
effective residue life. Later studies by the State Department
of Public Health at Lake Davis indicated that the acid formu-
lation appeared to give adequate control, but was not effective
in preventing the spread of plague within the ground squirrel
population. .

Three insecticides show promise under experimental con-
ditions -- Phoxim and trichlorofon (Dipterex) as systemics
(Moussa, 1976) and dichlorvos as a vapor toxicant. These
materials are at least a year away in respect to registration
and may have limited applications.

The California Department of Public Health is currently
using carbaryl at specific bait stations and achieving very
good control of fleas on mice and wood rats in the Lava Beds
National Monument (Nelson, 1977).

During 1976, extensive areas in Arizona, Colorado, New
Mexico and Wyoming were treated with 10 percent carbaryl dust
applied to squirrel burrows for flea control; few failures
occurred, and all were traceable to errors in application
resulting in failure to reach the target organism with the
toxic material (Barnes, 1977).

The U. S. Army Environmental Agency, Regional Division-
West, Fitzsimmons Army Medical Center-Denver, Colorado conducted
efficacy tests on 10 percent carbaryl dust in controlling fleas
in beechey ground squirrel burrows at Fort Hunter Liggett. The
unpublished data indicates that carbaryl will effectively
suppress flea population for approximately six weeks (Johnston,
1977).

The following material has been excerpted from Plague,
1976: A summary of Cases and Epizootic Events in the United
States. Plague Branch Vector-Borne Diseases Division, Depart-
ment of Health, Education and Welfare, Public Health Service
Center for Disease Control, Fort Collins, Colorado.

During 1976, 16 human bubonic plague cases were confirmed
from the United States. All were associated with wild rodent
or rabbit sources of infection stemming from widespread epi-
zootics in previously identified plague foci in the western
states. Of the 16, 4 occurred in Arizona, 2 in California,

1 in Colorado, and 9 in New Mexico, a distributional pattern
typical of the past 10 years. Three cases were fatal (1 in
California and 2 in New Mexico).
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Five cases, including the three fatalities, developed
secondary plague pneumonia resulting in the need for identi-
fication and prophylaxis of 203 case contacts. Two suspect
cases later ruled out as plague resulted in treatment of an
additional 155 contacts before the cause of illness was
determined not to be plague.

The development of secondary plague pneumonitis among
plague cases of wild rodent origin has been relatively rare
until the last two years. From 1903 through 1974, 144 cases
of sylvatic plague were reported in the United States.
Sufficient clinical and epidemiological information was avail-
able in 117 of these cases to determine that only five (4 per-
cent) developed evidence of pneumonia. In 1975, 3 of 20 cases
(15 percent) developed secondary pneumonia, and 5 (31 percent)
developed pneumonia in 1976.

Of the 16 human cases in 1976, all occurred within
the geographic distribution of Diamanu montanus and one or
more of its usual hosts. Devastation epizootics were wide-
spread among other rodent-flea complexes over a much greater
geographic area than those in which human cases occurred.

Insecticidal control measures against flea vectors were
undertaken in a number of areas in Arizona, California,
Colorado, Nevada, and New Mexico, where plague epizootics
occurred in close proximity to human habitations and in
heavily used recreation areas. Carbaryl (Sevin®), 5 or 10
percent dust, licensed and registered for use against wild
rodent fleas by EPA, was used extensively by state and federal
agencies.

Grazing

Each of the three military reservations has an outlease
grazing program as an element of the natural resource conser-
vation program. Fort Ord has one sheep lease and one apiary
lease; Fort Hunter Liggett has four cattle leases and Camp
Roberts has 2 sheep and one cattle leases. Present leases
were issued in 1975 and 1976 as summarized in Table 10.
Figures 6, 8 and 10 indicate the lease areas on each of the
three installations.

Each lease is operated under land use regulations (see
Appendix E for an example) which are intended to:

1. Provide for the multiple purpose use of these
lands for military purposes, grazing by domestic

livestock, public recreation, water conservation
and wildlife habitat.
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2. Protect the ecological balance to ensure the con-
tinued productivity of the land while permitting
economic returns to the lessee.

Fort Hunter Liggett

The Army acquired Hunter Liggett Military Reservation in
1941, and the original area was outleased in 1942 to three
different parties. No management plan or conservation practices
were stipulated. Subsequent leases in 1954 incorporated con-
servation and range management practices that were designed to
improve rangelands along with proper utilization following
multiple use concepts.

Four areas are under cattle leases at present. Area A,
comprised of 7,150 acres, is limited to 1,600 Animal Units
Per Month (AUM); Area B has 86,000 acres limited to 45,000 AUMs;
Area C has 4,420 acres limited to 1,500 AUMs; and Area D has
8,820 acres limited to 2,500 AUMs. Table 10 indicates the
four lease areas. Because of the present drought and consequent
low-range productivity, the cattle stocking at the present time
(December 1976) on Fort Hunter Liggett is approximately one
third of that authorized under the leases (Wheeler, pers. comm.).

Extensive fencing is not used because of the nature of
military operations. Herding and salt locations are used to
distribute livestock.

Water is provided by springs, wells and dams, which with
intermittent streams provide a good distribution of water
throughout the leased areas during late fall, winter and early
spring seasons. During late spring, summer and early fall, the
water supply is reduced to water taken from springs, wells, some
dams and scattered potholes along the Nacimiento and San Antonio
streambeds.

Monthly and yearly rainfall totals are extremely variable,
from 7 inches in 1966 to 40 inches in 1969. The average annual
rainfall for the grazing areas is 15 inches.

Range evaluations have been made at Fort Hunter Liggett
since 1953, when the U. S. Soil Conservation Service conducted
a soil and range survey. In their June 30, 1953 report, the
statement was made that:

The range over much of the Reservation is in good condition
indicating that management has been good. However, we found same
overgrazed, eroded and fair to poor condition areas. One of the
most damaging factors found on the range was the teeming popu-
lation of squirrels. The squirrels have denuded quite a few areas
and unless checked, will harm more areas and lessen production of
the forage on the entire range.
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A number of range management suggestions were made, in-
cluding fertilizing, controlled burning, fencing, leaving

vegetation on ground at end of grazing period and moderate grazing

to bring apbout most desirable forb/grass mixture.

Subsequent range evaluations have been made since 1953,
and reports are briefly summarized as follows:

J. D. Dillard, in January 1971, indicates that range
management appears to be good, but that parts of the area are
losing density due to failure of proper use by livestock,

which otherwise are expected to scatter seed and trample it
underground where it can grow.

Dr. H. H. Biswell, in October and December 1971, indicated
that the blue oak woodland-grass ranges were generally moderately
utilized. He suggests burning mixed chamise and chaparral to
encourage deer. He estimates that the entire reservation may
support 54,000 to 60,000 AUMs, with possible supplemental
feeding November 15 to February 15. He states that the reser-
vation (October 1971) is considerably overstocked. Range con-

dition for most of the reservation is good; however, could be
over-utilized by February.

In December the same areas were looked at by Biswell.
Precipitation had been light and weather cold. Biswell states
that there was little plant growth, that cattle are in weak
condition, obviously not getting enough to eat and recommended
20 pounds per day per head of good quality hay to hold animals
in feeding area and prevent excessive soil trampling. He esti-
mates carrying capacity will be 30,000 to 40,000 AUMs because
of late rains, cold weather and close grazing.

In January 1973 Dr. A. S. Leopold reported in a letter to
General Moore that the Hunter Liggett Reservation rangelands

were severely overgrazed and that this depleted range could not
support much wildlife.

In March 1973 Dr. William M. Longhurst discussed a number
of range management possibilities on Hunter Liggett. These

included fertilization, brush management (herbicides, burning)
and reseeding. His opinion was that cattle and deer do not have
severe competition on this type of range. "Cattle would have

to be stocked extremely heavily, virtually to the point of
starvation, before significant detrimental effects would be
produced on the deer population."” He states that deer and quail
are benefited by moderate cattle grazing, which tends to promote
species of grasses and herbaceous plants «t lower successional
levels. These species, such as filaree, are preferred.

He also states that doves thrive best when grassland is
held at a low successional stage through moderately heavy
livestock grazing. The degree of grazing needed to support
turkey mullein, however, would not be favorable for cattle or
other wildlife. Turkey mullein abundance is down, possibly

because of increased levels of cattle grazing.
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In November 1973 M. C. Stroud gave a speech concerning the
management and utilization of natural resources cn the Hunter
Liggett r=nge in which he discussed grazing and land use and
management studies, but did not mention ground squirrels as a
problem.

In January 1975 the Department of Fish and Game sent a
letter to Major General Ross, Commanding General, Fort Ord to
call his attention to "a grazing problem that has a deleterious
impact on the wildlife resource at the Hunter Liggett Military
Reservation". The letter pointed out that the relatively level
bottom lands appeared to be where the problem was most serious,
and a map was included showing areas where excessive grazing
was observed.

The Department pointed out that competition between
livestock and wildlife comes about in several ways, such as:

l. Heavy livestock use of browse (woody shrubs)
diminishes availability of this food for deer.

2. Cattle using most of the available acorns which
are a valuable food adjunct to many wildlife
species.

3. Nearly complete removal of dry herbaceous vegetation,
which eliminates escape areas and food for many
small bird and mammal species. Extirpation of smaller
species can be anticipated as long as this excessive
grazing condition prevails.

The Department goes on to suggest that range surveys and
the use of plots and transects can give sufficient information
to provide a valid basis to determine range use by the time
the grazing lease expires in October 1975.

The Department offered the assistance of personnel in
setting up such a range survey and establishing a range
management plan, and refers to the very fine program Fort Ord
has carried out to permit public utilization of natural
resources.

In May 1976 Dr. John Menke prepared a range report in
which he indicated that the grassland and woodland grass range
types had sufficient live ground cover to prevent raindrop
soil compaction and surface erosion. However, with some
exceptions, standing-dead herbaceous plant residues, litter
and mulch were in very short supply. These factors indicate
heavy utilization of forage but not soil degradation.
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Dr. Menke predicted unavoidable local overutilization
during the summer and fall of 1976 on the grassland and
woodland-grass range types, based upon the April livestock
stocking rate, the planned reduction in livestock numbers
and the low rainfall. He further states that local over-
utilization and loss of ground cover will occur seasonally,
generally on nearly level land, pointing out that riparian
habitats may suffer some degradation in the process if not
managed carefully.

Menke reports that the species composition of the grass-
land ranges were not significantly different than that of a
moderately grazed annual rangeland. Filaree (Erodium spp.)
and brome grasses (Bromus spp.) dominate the open grasslands
while wild oat (Avena spp.) is more abundant on steeper slopes
and areas less susceptible to livestock.

Livestock grazing has affected the species composition
by reducing taller grasses and promoting lower prostrate forbs
such as filaree, trefoil and bur clover. Wildlife (especially
quail and deer) prefer these forbs, which are more nutritious
than grasses.

Yellow-star thistle and tarweed have infested some areas.
Except for these weedy sites, the mixture of annual grasses
and annual forbs was considered to be acceptable and desirable
for sustained production of wildlife and livestock grazing.

The plant production, however, is highly dependent upon
rainfall and other factors.

Ground squirrels have removed a significant ground
surface area from production and consume a significant amount
of forage that could be more productively consumed by other
wildlife and livestock.

Ground squirrels may be associated with both nonutilized
as well as heavily utilized land, and at Hunter Liggett are
certainly associated with heavy utilization by livestock.

Menke points out that with reduction in forage utilization
and reduction in squirrel numbers, more net forage would be
available for livestock grazing in a few years, thus the same
number of livestock could be supported with a lower utilization.

Menke also refers to Dr. Harold Heady who has pointed
out (Heady, 1975) that the amount of herbaceous plant residue
(mulch) at the end of the grazing season may be related to
plant productivity, and that approximately 500 pounds/acre
seems to be optimal for sustained yield. Quantitative measure-
ments should be instituted to monitor utilization.
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Based upon qualitative inspection, Menke rates the Fort
Hunter Liggett general range conditions as fair on a scale
of poor, fair, good and excellent.

The Sacramento district Corps of Engineers has awarded
a contract for the preparation of a range and related resource
1 inventory and condition report with management recommendations
for Fort Hunter Liggett.

The study will include detailed information on soil and
vegetation types, range condition and trend, carrying capa-
cities for wild and domestic animals and recommendations for
range improvement practices. Additional information on
threatened and endangered species, both plant and animal, and
critical habitats will be included.

E The study will also report on: |

| 1. Average annual carrying capacities for each of the

3 range types for domestic livestock in terms of animal T
£ unit months as defined in the existing outlease
documents. The carrying capacities should reflect the
maximum stocking rates possible without inducing
damage to the range or related resources (i.e., wild-
life, soils, etc.). Summations of carrying capa-
cities for range types shall be made for each of the
existing grazing outlease areas as well as for those
areas (primarily brushlands) not presently outleased
for grazing.

2. Recommended grazing strategies for each of the
! existing outleased areas, including seasonal variation
L of actual stocking rates and distribution of livestock.
These recommendations will be based on existing range
improvements and controls, such as present locations
1 of fences and water developments.

3. Suggested range improvements for each area, such as

, cross-fencing, rehabilitation and/or development of

| watering facilities, salt distribution, range type

conversion through burning and reseeding, fertilization,

range rodent and wood control, etc. Along with each
recommendation shall be included a cost analysis and

resulting change in grazing strategy for the area. ‘
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Fort Ord

One sheep lease for 6,031 acres at a stocking rate of
13,500 AUMs is in effect at Fort Ord. The carrying capacity
at Fort Ord was established by range management personnel
employed by the Fort Ord complex and the district engineers
office, Corps of Engineers (Wheeler, pers. comm.).

Camp Roberts

One cattle lease for 5,854 acres at a stocking rate of
13,500 AUMs and two sheep leases -- one for 9,146 acres and
3,500 AUMs, the other for 22,091 acres and 5,400 AUMs are
in effect at Camp Roberts. The carrying capacity at Camp
Roberts was established by range management personnel employed
by the Fort Ord complex and the district engineers office
(Wheeler, pers. comm.).

Field Observations ~- November 8-19, 1976
by Jones & Stokes Associates, Inc.

Jones & Stokes Associates, Inc. personnel traveled over
some of the rangelands of Forts Ord and Hunter Liggett and
Camp Roberts and made several observations concerning range
appearance.

Generally, grazing on Fort Ord appeared to be of medium
intensity and grass was being maintained. Some undesirable
species such as Medusa head (Elymus capert medusa) are invading,
probably due to seed introduction.

Grazing on Fort Hunter Liggett and Camp Roberts appeared
to be very intense. There was a great reduction of dry litter
on the area's surface in the dry season.

There was no observed evidence of erosion related to
grazing on any of these areas.




LAND USE RELATIONSHIPS

i LEGAL, POLICY AND INSTITUTIONAL CONSTRAINTS

This section provides a checklist of laws and regulations !
of various governmental agencies that have either regulatory ;
I or planning responsibility that affects the planning and imple- |
b mentation of the proposed ground squirrel control program =--

El either directly or indirectly. It describes those land use

ki plans, policies and controls which may act as constraints at the

B federal, state or local level. Any conflicts or inconsistencies

4 between these and the proposed action will be addressed in the

Proposed Action and Alternatives-Impacts and Mitigation |
section. }

Federal installations and federal activities are generally
not subject to non-federal laws and regulations. The state and
local laws and regulations listed in this section do not apply
! to the federal government, and the proposed activity is not
subject to their provisions. However, the federal decision
makers will fully consider these local laws and regulations in-
sofar as they provide sound environmental policy and standards. g

Environmental Requirements

National Environmental Policy Act

The National Environmental Policy Act of 1969 (NEPA)
establishes policy regarding environmental quality. NEPA
directs that proposals for major federal actions that signi-
ficantly affect the quality of the environment include a a
detailed statement on the environmental impact of the pro-
posed action. Alternatives to the proposed action must be
circulated for comment to other federal agencies, to state and
local governments and to the public.

Council on Environmental Quality NEPA Guidelines ‘

The Council on Environmental Quality (CEQ) is responsible
for coordinating the development of the impact statement process.
Their published guidelines apply to the obligation of all
federal agencies under section 102(2) (c) of NEPA. Under these
‘ | guidelines each federal agency is required to adopt procedures |
; for the implementation of the Act and the CEQ guidelines.
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Department of Defense Directive and Army Regulations

Department of Defense Directive 5100.50 and Army Regu-
lation 200-1 together with the Department of Army Pamphlet
200-1 -- Handbook for Environmental Impact Analysis -- are
the military's procedures for implementing the %EE'S
guidelines.

California Environmental Quality Act (CEQA)

The CEQA requires the preparation of environmental impact
reports by public agencies on any project they propose to carry
out or approve which may have a significant effect on the
environment. The California Resources Agency is responsible

for the preparation and issuance of regulations to implement
the Act.

Land Use Constraints

Certain Federal legislation and regulations provide
direction and guidance to the management of military lands.

Sikes Act - Public Law 86-797 (1960)

This act authorizes the Secretary of Defense to carry out
a program of planning, development, maintenance and coordination
of wildlife, fish and game conservation and rehabilitation in
military reservations in accordance with a cooperative plan
mutually agreed upon by the Secretary of Defense, Interior and
the appropriate state agency.

Department of Defense Directive #5500-5 (1965)

This directive prescribes DOD policies and establishes an
integrated multiple-use program for renewable natural resources
in forests, woodlands, fish and wildlife, soil, water, grass-
lands, outdoor recreation and natural beauty. This directive
references DOD directive 5154.12 which establishes an Armed
Forces Pest Control Board which functions as the coordinating
activity in the DOD for pest control and is the principal
advisory board to all DOD agencies and activities on all matters
relating to pesticide use, including those pertaining to the
problems of resource conservation and management.
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Natural Resources - Land, Forest and Wildlife Management |
AR 420-74 i
}
|
|
}
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This regulation establishes natural resource management
objectives and principles, requires the preparation of various
land and resource management plans, and requires the preparation
of annual natural resources reports for each installation.

Cooperative Agreement for the Conservation and Development
of Fish and Wildlife for the Fort Ord Complex consisting
of Fort Ord, Camp Roberts and Hunter Liggett Military
Reservation, California. (May, 1963)

This agreement between the California Department of Fish
and Game, the U.S. Fish and Wildlife Service and the Commanding !
General, Fort Ord was consummated to carry out the Sikes Act
and to implement the directive and regulations indicated above.

American Antiquities Act of 1906

This act provides for the protection of historic and
prehistoric ruins, monuments, or objects of antiquity on |
federal land. - '3

National Historic Preservation Act of 1966

This act provides for a National Register of Historic
Places. It is the basis for Executive Order No. 11593.

Executive Order No. 11593

This Executive Order directs federal agencies to ensure
the preservation of cultural resources on federal ownership.

Endangered Species

Federal Endangered Species Act of 1973, PL 93-205 i

Section 7 of the Endangered Species Act directs that all
Federal agencies shall utilize their authorities in furthering
A the purposes of the act, shall not authorize, fund, or carry
; out actions that will result in jeopardizing the continued

existence of listed species or action which will result in
. the destruction or adverse modification of the habitats of
| l listed species.




California Endangered Species Act of 1970

The California Endangered Species Act of 1970 gives
authority to the Fish and Game Commission to declare birds,
mammals, fish, reptiles, and amphibians as endangered or rare
and to prohibit with limited exceptions and importation, taking,
possession and sale of rare and endangered wildlife.

Pest Control

California Authority

Basic authority for pest control in California is vested
in the Department of Food and Agriculture through various
sections of the California Agriculture Code. The County
Agricultural Commissioners act as enforcing officers of pest
control laws and regulations and generally direct the pest
control programs. Relevant agriculture code sections are:

Section 403: The Department shall prevent the introduction
and spread of injurious insect or amimal pest, plant diseases,
and naxious weeds.

Section 482: The Director may enter into cooperative agreements
with Individuals, associations, E§r® of supervisors, and with depart-
ments, bureaus, boards, or camissions of this state ar of the United
States for the purposes of eradicating, controlling or destroying

any infectious disease or pest within this state. He may enter into
cooperative agreements with boards of supervisors for the purpose of
administering and enforcing this code.

Section 5101: Each camissioner is an enfarcing officer of all
laws and regulations which relate to the prevention of the introduc-
tioninto,orthespreadwithinthestateofpests. He is, as to such
activities, under the supervision of the Director.

Section 6021: If the director receives a report fram the
State Director of Public Health which states that field rodents in
a certain area carry, ar are likely to carry, any disease, insect,
or other vector of any disease which is transmissible and injurious
to humans, he shall forthwith advise the camissioner of the county
in which such rodents exist.

Section 6022: The camissioner shall cooperate in suppressing
field rodents and insects, or other associated vectors of rodent-
borne diseases transmissible and injurious to humans.
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' Section 6023: The director shall cooperate by entering into
an agreement pursuant to Section 482 for the purpose of suppressing
the field rodents and insects or other associated vectors in the

| reported areas and in neighboring areas, to prevent the spread of

{ the rodents and insects, or other associated vectors.

Section 6024: In order to carry out the purposes of this

4 article, the director or camnissioner may enter upon any and all
i premises within any reported areas or neighboring area to bait,

o trap, expose chemically treated baits, or perform any act which

f he deems necessary far the purpose of suppressing, destroying, or
repelling the rodents and insects, or other associated vectors.

California government code section 25842 provides that
County Boards of Supervisors may provide for the control or
destruction of gophers, squirrels or other wild animals.

Several sections in the California Fish and Game Code
and Title 14 of the Administrative Code address the subject
of pest control. Extracts of relevant sections follow.

k| * Section 4152: Taking Nongame Mammals, Jackrabbits, Muskrats,
and Red Fox Squirrels. Nongame mammals and black-tailed jack-
rabbits, muskrats, and red fox squirrels which are found to be
injuring growing crops or other property may be taken at any time
or in any manner by the owner or tenant of the premises or
employees thereof, except that if leg-hold steel-jawed traps are
used to take such mammals, the traps and the use thereof shall be
in accordance with the provisions of subdivisions (a) and (b) of

b Section 4004. They may also be taken by officers or employees
3 of the California Department of Food and Agricultmre or by federal,
b ~ or county officers or employees when acting in their official

! capacities pursuant to the provisions of the Food and Agricultural
i Code pertaining to pests, or pursuant to the provisions of

| . Article 6 (commencing with Section 6021) of Chapter 9 of Part 1

| of Division 4 of the Food and Agricultural Code. Persons taking

| mammals in accordance with this section are exempt fram the

i requirements of Section 3007. (Exempt from requiring a hunting

& license or permit.)

Section 3005: Taking by Poisons. It is unlawful to take
birds or mammals with any net, pound, cage, trap, set line or wire,
b or poisonous substance, or to possess birds or mammals so taken,
‘ whether taken within or without this State.

Proof of possession of any bird or mammal which does not show
evidence of having been taken by means other than a net, pound,
» cage, trap, set line or wire, or poisonous substance, is prima
facie evidence that the birds or mammals were taken in violation
of the provisions of this section.

E! * Note: The ground squirrel is a non-game mammal.

{1 ¥
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This section does not apply to the lawful taking of fur-
bearing mammals, nongame birds, nongame mammals, or mammals found
to be injuring crops or property, nor to the taking of birds or
nammals\nxkn:dbpredatuxxpermlts.rxn:to the taking by employees ,
| of the Department acting in official capacity or holders of a i1
f scientific or propagation permit acting in accordance with the
i conditions of the permit.

Policy Statement - Rare and Endangered Species - California
Department of Food and Agriculture, Fish and Game and the
California Agricultural Commissioner's Association

The 1976 joint policy statement recognizes there may be
hazards with certain applications of toxicants for the control
of vertebrate pest animals in specific areas inhabited by &
| rare and endangered species.

The policy provides that each county or the state's proposed |2
vertebrate pest animal control program within the range of rare
or endangered species shall be reviewed annually by the Depart-
ment of Fish and Game to ascertain the threat to any of these
species. The Department will identify any problems to rare
and endangered species and so advise the Department of Food
and Agriculture and the agricultural commissioners of the
affected counties.

@ Use and Control of Pesticides
|

| Federal

General. 1In 1947 the Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) was enacted. Its primary objective
was to license pesticides to regulate interstate shipment.
This act was amended by the Federal Environmental Pesticide
Control Act of 1972, (FEPCA) which is administered by EPA.

It requires federal registration by EPA, with only a few ex-

ceptions, for all pesticides used in the United States. The

Act establishes registration and permit procedure, classifies

pesticides, provides for the certification of applicators to

apply restricted use pesticides and provides for supervision, |
cancellation, indemnification and judicial review.

The effective dates of provisions of the act vary, based
on the 1972 act and amendments since that time. The final
date for re-registration of previously registered pesticides j
(i.e., by states) has been extended to October 1977 due to
the 1975 amendments of the act.
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Rebuttable Presumption List. Compound 1080 has not yet
been registered by EPA for ground squirrel control although
state registration exists. Compound 1080, 1081 and strychnine
were placed by EPA on their rebuttable presumption list based
on EPA regulations (40 CFR 162). Section 162.11 provides that
a rebuttable presumption against registration shall arise if
it is determined that a pesticide meets or exceeds any of the
criteria for risks set forth in 162.11(a) (3).

Rebuttable Presumption Notice. On December 1, 1976 EPA
filed notice 1in the Federal Register (Vol. 41, No. 232) indi-
cating that a rebuttable presumption agairst registration of
all pesticide products containing strychnine, strychnine sulphate
or compounds 1080 and 1081 does exist. Under these regulations,
all registrants and applicants for registration are notified and
given 45 days to submit evidence in rebuttal of the presumptions
listed which indicate the strychnine products or compound 1080
and 1081 meet or exceed the risk criteria set forth in 40 CFR
162.11(a) (3). All information, including public comments, will
be considered by EPA before it is determined whether a notice
shall be issued in accordance with 40 CFR 162.11(a) (5) (ii).

The risk criteria referenced in the rebuttable presumption
notice are as follows.

A. Acute Toxicity. Hazard to wildlife Sections 162.11(a) (3)
(i) (B) (1) and (2) provide that a rebuttable presumption shall be
issued if the pesticide as formulated occurs: as a residue immediately
following application in or on the feed of a mammalian or avian
species representative of species likely to be exposed to such feed
in amounts equivalent to the average daily intake, at levels equal
to or greater than (1) the acute oral ID5g for mammalian species
and (2) the subacute dietary ICsg for avian species.

B. Effects on Nontarget Organisms. 40 CFR 162.11(a) (3)
(ii) (C) provides: "A rebuttable presumption shall arise if a
pesticide's ingredient(s) * * * [c]an reasonably be anticipated
to result in significant local, regional or national population
reductions in nontarget organisms, or fatality to members of
endangered species".

C. Lack of Emergency Treatment. 40 CFR 162.11(a) (3) (iii)
provides: "A rebuttable presumption shall arise if a pesticide's
ingredient(s) * * * [h]as no known antidotal, palliative, or first
aid treatment for amelioration of toxic effects in man resulting
from a single exposure".

(The EPA evidence which supports its position that these

risk criteria have been exceeded is provided in the Proposed
Action and Alternatives-Impacts and Mitigations section.

101

ik ; i




B i — = i rr———"

Exemptions of Federal and State Agencies

FIFRA as amended provides for certain exemptions by federal
and state agencies when an emergency exists. The two types
of exemptions that are relevant are the "specific exemption"
and the "crisis exemption". 4

An emergency will be deemed to exist when (a) a pest
outbreak exists or is about to occur and no registered pesti-
cide or alternate method of control is available to eradicate
or control the pest, (b) significant economic or health
problems will occur without the use of pesticide, and (c) the
time available from discovery or prediction of the pest out-
break is insufficient for registration of pesticide. Permits
will be granted for specific exemption, quarantine-public
health exemption and crisis exemption. E

Exemptions shall be applied for in writing by the head of.
the federal agency or governor of the state involved, to the
EPA administrator. Applications shall include a list of the '
pesticides proposed for use, whether a registered pesticide is
available for the proposed use, the scope and nature of the
situation demanding exemption, description of the proposed
pest control or public health program, and statements of possible
effects on man and the environment. If an EIS has been prepared,
it should be submitted.

When a specific exemption has been approved, the agency
involved shall immediately inform the EPA of the time and place
of pesticide application; record quantity, location and extent
of use of pesticide, and inform EPA within 10 days of end of
application; monitor effects as required by EPA and report
results; provide a summary report within 1 year.

When a federal or state agency uses a crisis exemption,
the agency head or state governor shall notify the EPA by
telegram within 36 hours after the pesticide has been used.
Within 10 days, a written report shall be filed with EPA stating
nature and scope or emergency; pest involved; unavailability of
appropriate registered pesticide; critical nature of time element
which did not allow request for specific or quarantine-public
health exemption; application information (location, quantity,
method, duration, personnel); steps being taken to reduce possible |
adverse effects on man and environment. If crisis treatment is
expected to last more than 15 days total, the report should be
accompanied by a specific exemption application.

On 13 August 1976, Fort Ord, U.S. Army notified EPA of a
crisis exemption declaration to control plague vector fleas. |
The notification stated:




On 11 August 1976, Fort Ord, U. S. Army, exercised crisis
exemption under Section 18 under the Federal Insecticide, fungicide ,
and Rodenticide Act as amended because of an imminent plague
hazard which required that Carbaryl be evaluated to control plague
vector fleas. ‘

Three hundred (300) pounds of Carbaryl Dust, 10 percent, EPA
Registration #7001-179-AA, EPA Establishment #7001-CA-1, Occidental i
Chemical Campany, was applied to control plague vector fleas on ]
approximately 20 acres at Fort Hunter Liggett, California, because
a registered 10 percent Carbaryl Dust product was not readily avail-
able. Approximately 2 ounces of Carbaryl Dust was placed into each
California Ground Squirrel (Spermophilus Beecheyi) burrow.

The time element prohibited Fort Ord fram requesting a specific
exemption or waiting until a registered product could be shipped fram
Thampson-Hayward Chemical Campany in New Orleans, Louisiana.

Executive Order Regarding Federal Lands. On February 9, i
1972, the President Issued Lxecutive Order 11643, titled i
Environmental Safeguards on Activities for Animal Damage Con-
trol on Federal Lands. This order was rewritten and issued

by the President July 18, 1975 as Executive Order 11870. The
order was further revised by Executive Order 11917, May 28, 1976.
The order prevents on federal lands "field use of any chemical
toxicant for the purpose of killing predators, and the field use
of any chemical toxicant which causes any secondary poisoning

for the purpose of killing mammals, birds, or reptiles".

Section 3b of Executive Order 11870 states:

Notwithstanding the provisions of Subsection (a) of this
section, the head of any agency may authorize the emergency use
on Federal Lands under his jurisdiction of a chemical toxicant
for the purpose of killing other mammals, birds, or reptiles, but
only if in each specific case he makes a written finding, following 1
consultation with the Secretaries of the Interiar, Agriculture, and
Health, Education and Welfare, and the administrator of the Environ-
mental Protection Agency, that an emergency exists that cannot be ?
dealt with by means which do not involve use of chemical toxicants,
and that such use is essential.

On 17 August 1976 the Army held a meeting under Section 3b |
with the Departments of Agriculture, Interior, HEW, EPA, and the
Council on Environmental Quality on the threat to human health
associated with large populations of ground squirrels on military
installations in the State of California and to determine measures
necessary to mitigate the threat of human infection from plague.
Excerpts from the Army Memorandum of Record (August 19, 1976)
state:
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The cbjective of the meeting was to present evidence that a
threat to human health exists and to solicit the opinions of the
agencies represented as to whether we have a basis to seek excep-
tion to the Executive Order for the use of a toxicant having secon-
dary effects for rodent control.

Significant points fram the meeting are:

1. The Surgeon General's Office presented the rationale for
the Army Surgeon General's determination that a threat to human
health exists (Incl 2). The factors contributing to this deter-
mination are: a highly abundant, plague-susceptible host species
(Spexrmophilus beecheyi); high flea counts on the rodent hosts; a
marked increase this year in the occurrence of epizootic plague and
hunan cases throughout the Western states, including California; and
evidence by carnivore serology of the existence of plague foci at the
Fort Ord camplex or in the vicinity. The California State Depart-
ment of Health and the DHEW agreed with TSG's appraisal of the
existence of a serious threat to human health.

2. Walter Reed Army Institute of Research presented data
on the incidence of human plague in the Western United States fram
1920-1976 (Incl 3). These data show that the overall incidence of
plague cases has increased in recent years in the U.S., and suggest
that the problem is a great deal broader in scope, involving other
Federal lands in the West, than the immediate problem at Fort Ord.

3. Letterman Army Institute of Research presented findings on
the prevalence of rodents and fleas at Fort Ord, and on research
studies being conducted at Fort Ord on flea and rodent control
measures (Incl 4). The data indicate that, in areas of human habita-
tion, carbaryl for flea control and diphacinone for rodent control
are adequate. For large scale controls (i.e., in open range areas)
the materials of choice would appear to be carbaryl and 1080. The
data on carbaryl are preliminary; however, studies just initiated
with this campound show good flea control in 48 hours. If carbaryl
is shown to have persistent effects, carbaryl will be the insecticide
of choice. Controls will be required on a continuing basis. Roden-
ticide 1080 can be applied annually to achieve adequate results.
Other rodenticides would require more frequent application, and are
not amenable to aerial dispersal. The DHEW indicated that con-
tinuing evaluations of the effects of control measures would be
warranted.

4. Flea and rodent control will be initiated in areas of
human habitation, using carbaryl and diphacinone. An environmental
assessment of this operation will be made and publicized.

l'i
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6. Department of Agriculture, Interior, HEW, EPA and CEQ will
present their written opinions within two weeks as to whether we
have due cause to seek exception to Executive Order 11870 for use of
a secondary effects taxicant fc rodent control for reason of pro-
tection of health and safety of human life.

7. Based on the opinions and recamendations received (6 above),
a plan for control and an EIS will be prepared for actions required
for eradication on open range land. All feasible alternatives will
be considered in the EIS review process.

8. We can expect to do range controls no sconer than the
Spring of 1977, considering the procedural requirements to be met and
the fact that squirrels will be hibernating during the winter months,
when controls would be of minimal value. The month of September
would normally be a time that controls could be expected to be
reasonably effective, but it would not be possible to meet the pro-
cedural requirements in time for controls to be exercised in this
time frame.

Consultation Responses. On September 2, 1976, Mr. Richard
Feltner, Assistant Secretary, U. S. Department of Agriculture
memo to the Army stated:

This is in response to your August 20 letter about Executive
Order 11870 and the use of "1080" (Sodium monofluoroacetate) to
control ground squirrel in California because of a likelihood of

plague.

Our review of your information on the subject indicates that
a threat does now exist to human health. Therefore, this Depart-
ment concurs that (1) an emergency exists and (2) that an emergency
exists which cannot be dealt with by means which do not involve the
use of chemical toxicants and that such use is essential according
to the provisions of the Executive Order.

Mr. John Ritch, Director, Registration Division, the Environ-
mental Protection Agency (EPA), indicated at the August 17 meeting
that EPA has two State "1080" registrations labeled for ground
squirrel control in California. If used according to their registered
label directions for use, we believe that adverse effects on the
environment are not likely to occur.

On August 24, 1976, Mr. Russell W. Peterson, Chairman of
the Council of Environmental Quality memo excerpts to the Army

stated:
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The Council is concerned about the effects of such a pro-
posal and the proper integration of a Section 3(b) determination
under the Executive Order with the policies and procedures of the
National Environmental Policy Act (NEPA). We are also anxious to
insure the best possible coordination of the actions of federal
agencies that have jurisdiction and expertise in determining the
need for and effects of ground squirrel control measures as that
control may be necessary because of the squirrel's infestation with
fleas, the potential carriers of bubonic plague.

It appears that, based on the information presented by the
office of the Army Surgeon General at a meeting of federal agencies
on August 17, 1976, there may be a public health problem requiring
an immediate flea control program in certain California military
installations. We understand that the Ammy proposes to take such
steps, involving the use of Carbaryl, based on an adequate environ-
mental review that will be widely circulated among the public ard
other federal, state and local agencies. We hope that after full
evaluation of their effectiveness by the Army and other federal
agencies these immediate flea control measures will have reduced the
public health risks posed by present squirrel and flea populations
to acceptable levels.

It is the Council's view, however, that there is no present
emergency justification for the use of 1080 or DDT to control fleas
and ground squirrel populations in military installations in
California. Justification for the use of such chemical toxicants
and for the declaration of an emergency under Section 3(b) of the
Executive Order can and should be determined only after campletion
of the environmental impact statement process.

The consultation that has already begun pursuant to Section
3(b) of the Executive Order should be a part of that impact state-
ment process. We recammend to the Department of the Army that in
the course of this consultation process it work closely with HEW
and the Fish and Wildlife Service of the Department of the Interior
in order to determine their respective expertise and responsibilities
in helping to prepare the impact statement. It will also be
necessary to obtain the expertise and assistance of EPA in order to
decide whether any chemical toxicant, such as 1080, might pose more
serious threats to public health and the envirorment than would be
posed without control program. The Council is, of course, ready to
assist the federal agencies in determining the scope of the impact
statement and the individual agency responsibilities for its prepara-
tion.

On October 22, 1976, Mr. John Quarles, Deputy Administrator,
EPA, for Russell E. Train memo excerpts to the Army stated:
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It has been recammended by the Office of Pesticide Programs,
and I concur, that I advise the Army to use ground application of
the anticoagulant bait diphacinone and zinc phosphide grain for ground
squirrel control in areas of human activity, and aerially applied
zinc phosphide in remote areas. Zinc phosphide is not currently
registered for ground squirrel control. However, the U.S. Department
of Interior does have a pending application for zinc phosphide.
Certain data must still be sulmitted but we do not anticipate
problems with the submission of the requisite data. Zinc phosphide
for grourd squirrel control on rangelands should be registered in
time for use in a spring program. It is the Agency's position that
the Army has amply demonstrated that an emergency health risk exists
to warrant a request for an exemption fram the Executive Order to
allow them to use a chemical toxicant, but it is felt that 1080
(sodium fluoroacetate) should be avoided unless other means of con-
trol are shown to be ineffective. 1In this way, we can take all
steps necessary to avoid secondary poisoning and allow the Army to
prepare an Envirormmental Impact Statement for a spring program,
if 1080 proves necessary.

A diphacinone and zinc phosphide program is expected to
result in reliable reduction of ground squirrels, and to reduce
the hazard of an epizootic, and subsequently, a plague threat to
hunans. Also, since the ground squirrel population will not be
canpletely exterminated, we would advise the continuation of the
carbaryl dusting program which has been shown to be effective in
destroying the ground squirrel fleas, the carriers of the plague.

In the process of contacting the various State and Federal
authorities, including the California Department of Health, the
Army Surgeon General, and the Center for Disease Control (CDC),
and with the agreed upon recammendation that the ground squirrel
population should be reduced by at least 85 percent, one particu-
larly important aspect of the ground squirrel population explosion
was noted: the increase appears to have resulted fram the overgrazing
of the Federal lands involved. This point was particularly stressed
by Dr. Allan Barnes of the CDC,* and he urged that the Army take
steps to correct this problem. Although this Agency has not fully
examined this allegation, we believe it would benefit the Army
to examine this possibility in order to avoid future control
programs that could possibly result in secondary poisoning to
endangered species.

* In a letter of December 2, 1976 to the office of the client
engineers, Dr. Barnes wrote that he did not state that the
increase of ground squirrels appears to have resulted from over-
grazing of the federal lands involved. He wrote that he did
state the belief, essentially in agreement with EPA, that the
Army would benefit from a consideration of environmental factors
found to affect squirrel populations -- negatively or positively
in future land use planning.
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I am hopeful that this correspondence will aid the Army
in determining the methods it will apply to control the ground
squirrel population. I would add that any field use of zinc
phosphide must be closely monitored by representatives of the
California Fish and Game Department, and/or the U.S. Fish and
Wildlife Service, to ensure that provisions of the Endangered
Species Act are followed and that non-target species are
minimally affected. If I may be of any further service, please
feel free to contact me.

On September 10, 1976, Mr. David Mathews, Secretary of
the U. S. Department of Health, Education and Welfare memo
to the Army stated:

Thank you for your letter of August 20 requesting an opinion
on the need to seek an exemption to Executive Order in order to use |
taxicants having secondary effects for the purpose of rodent con- 1
trol on military installations in California.

It is our understanding fram the data presented at your meeting
on August 17 with Department representatives that the potential for
the occurrence of bubonic plague exists at the Fort Ord military
camplex in California. The evidence of a possible health threat
included an abundant and susceptible rodent population, a consis-
tently high flea count on rodent hosts, and positive serological
findings in carnivores. With this indication of a plague focus in
the vicinity of human activity, and the known endemicity of epizootic
plague in several Western States, we agree that a potential hazard
to human health does exist. The reduction or elimination of such a
health hazard is consistent with good preventive health policies.

We, therefore, concur with your findings and support your
need to use the appropriate chemical toxicants which will effectively
control the flea and rodent populations. We feel assured that
toxicants will be used with concern for human safety and the vested
interests of all State and Federal agencies.

On September 9, 1976, Mr. Nathaniel Reed, Assistant
Secretary for Fish and Wildlife and Parks, U. S. Department of
Interior memo excerpt to the Army stated:

Determination of an "emergency" in this instance appears to
rest within the sphere of expertise of public health authorities, |
epidemiologists, or physicians, and is therefore beyond the scope
of professional knowledge in this Department. However, there may be
same question as to the immediacy of the emergency since the Memo-
randum of Record attached to your August 20 letter indicates that
broadcast application of 1080 rodenticide is not anticipated before
spring of 1977. While this delay is attributed to procedural {
requirements occasioned by restrictions on the toxicant of choice,




1080, by provisions of Executive Order 11917, it seems inconsistent
with an "emergency" situation to delay several months when another
rodenticide, zinc phosphide, may be available for immediate use.
Zinc phosphide to our knowledge does not have secondary poisoning
characteristics and its use would therefore not be prohibited as a
field rodenticide by the Executive Order.

It should also be noted that as prerequisite to implementing
the emergency provisions of Section 3(b) of the Executive Order,
consideration must be given to Section 1(5) which states as the policy
of the Federal Goverrment to "assure that where chemical taxicants or
devices are used pursuant to Section 3(b), only those cambinations of
toxicants and techniques will be used which best serve human health
and safety and which minimize the use of taxicants and best Egotect
nontarget wildlife species and those individual predatory animals
and birds which do not cause damage..." (emphasis added). The choice
of 1080 as the preferred rodenticide in this circumstance should be
weighed carefully against the policy stated in Section 1(5) of the
Executive Order.

Again referring to the Memorandum of Record attached to your
August 20 letter, it is inferred therein that annual use of rodenticide
1080 is contemplated. Before this practice is adopted as a permanent
procedure, a better understanding is needed of the dynamics of the
grourd squirrel population at the Fort Ord camplex. Numerous studies
of ground squirrels and other range rodent populations suggest that
a nunber of envirommental factors other than the absence of toxicant
control are responsible for population eruptions or unusually high
population densities sustained over a period of time. By identifying
these factors, it is possible to develop management plans which are
cost effective and envirommentally safe with minimal need for toxicant
use or other control techniques. I recammend that appropriate studies
be conducted to determine what these management plans should be.

U. S. Department of Interior guidelines for use of poisons

in Nonpredatory Animal Damage Control (May 23, 1972).

The purpose of this guideline is to specify chemicals permitted
and conditions under which they may be used when controlling damage
caused by nonpredatory mammals, birds and reptiles on Interior
Department lands or in programs under Interior Department jurisdiction
in campliance with Executive Order No. 11643.

The stated policy of Executive Order No. 11643, "Environmental
Safeguards on Activities for Animal Damage Control on Federal Lands,"
provides specific restrictions on the use "...of chemical toxicants
which cause any secondary poisoning effects for the purpose of killing...
marmals, birds, or reptiles...." Further, the policy clearly states
that all mammal and bird damage control programs "...shall be con-
ducted in a manner which contributes to the maintenance of environ-
mental quality, and to the conservation and protection, to the greatest
degree possible, of the Nation's wildlife resource...."
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Secondary Poisoning Effect Resulting Fram Field Use

By Executive Order definition, a "secondary poisoning effect"
occurs when a chemical toxicant is retained in a target animal in
such a manner and quantity that its chemical action will cause
significant bodily malfunction, injury, illness or death to non-
target animals or to man when the body part retaining the chemical
in question is ingested.

It is clear that the degree of toxicity of a chemical varies
in accordance with its respective chemical and physical properties
and with the amount and manner of its use. The degree of secondary
poisoning effect caused by such toxicants will vary similarly. It
is evident that some toxicants will have a "secondary poisoning
effect" only as a result of gross application and consequent accumu-
lation in the target species. Accordingly, if these toxicants are
not used in such gross amounts, it is permissible to use them for
the control of non-predatory, depredating mammals and birds. Thus,
it is within the intent of Executive Order No. 11643 that determi-
nation of a “secondary poisoning effect" must allow for consider-
ation of amounts and methods of actual field use as well as the
toxicological properties of the chemicals in question (CF, 50 Am.
Jr. Statutes, 378, 382).

In summary, toxicants which have a theoretical secondary
poisoning effect may be used if, in practical application, toxic
concentration, bait materials, and methods of application are so
controlled as to prevent adverse secondary effects to man and non-
target populations.

Authorization Procedure

Since this interpretation of Executive Order No. 11643 relies
heavily upon applying practical secondary poisoning effect data to
field situations, it is necessary to consider use of permitted
toxicants in the light of specific patterns of use and to base
decisions for using these materials on sound ecological knowledge
of specific habitats. Standard dose-weight pharmacology toxicity
estimates should be considered as they relate to the target organism
as well as to carrion feeders that can be expected to share its
habitat. Since secondary poisoning hazard will vary with specific
field conditions, agency directors will be responsible for assuring
that adverse secondary effects to man and non-target populations
will not result fram field patterns of use, that such uses camply
with federal and state pesticide use requlations, and that programs
proposing use of chemical toxicants are submitted as appropriate for
review and approval by the Federal Working Group on Pest Management.
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(This group is no longer in existence. The Regional Pesticides
staff specialist of the U. S. Fish and Wildlife Service is now responsible
for proposed program reviews on certain federal lands and programs.
Military lands are not included in his review responsibility, but his
recamendations may be solicited.)

Toxicants Permitted for Non-Predatory Mammal
and Bird Control (partial)

Only the following chemical toxicants may be used within the
context of these guidelines:

1) Non-predatory mammal control baits — baits treated with
strychnine alkaloid or zinc phosphide may be used for
controlling non-predatory mammal damage. Potential for
secondary poisoning effects from normal uses of these
toxicants are related to remant amounts of the toxicant
not degraded in the gastro-intestinal tract prior to death
of the target individual and are not associated with other
body parts. Since baits are treated at the lowest concen-
tration effective against target animals, the possibility
of secondary poisoning effects" occurring under field
corditions is remote. However, if there is reasonable
doubt as to secondary poisoning hazard, use will not be
made.

3) Burrow fumigants -- These fumigants include cyanide cam~
pounds, carbon bisulfide, methyl bromide and chloropicrin.
These chemicals are generally considered to have no
secondary poisoning effect and since use is restricted to
underground situations, the likelihood of contact with
carrion feeders is remote.

4) Suffocating cartridges -- These devices, when ignited
and inserted into closed burrows, remove available oxygen
and result in suffocation of target species. Secondary
poisoning effects are not possible under these conditions.

Non-Field Use

The Executive Order restrictions apply only to "field use" of
chemical toxicants. "Field use" applies only to controlling damage
caused by non-commensal mammals, birds and reptiles. The order
does not apply to urban bird and rodent control programs for resi-
dential, industrial, and urban facilities, including garbage dumps,
camunication facilities, etc.; the order does not restrict the type
of chemical toxicants that can be used in these situations.
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California Authority

The prime authority for control of pesticides in California
is vested in the California Department of Food and Agriculture.
Various pesticide laws are found in the California Food and
Agriculture Code. Rules and regulations are found in Title 3,
California Administrative Code.

The various laws and requlations define economic poisons,
regulate their manufacture, labelling, and distribution, designate
those which are restricted, require permits for their use and
establish regulations covering pest control operators, advisors
and dealers -- all designed to carefully control the uses of
pesticides in California.

The rodenticide sodium monofluoracetate (compound 1080) is
a restricted material and a permit is required for its possession
and use. Its sale, use and possession is covered in Article 22,
Sections 2470-2472 of the California Agriculture Code. Section
2471 controls the sales, records, possession, storage, containers,
handling and waste disposal. Section 2472 covers the use for
pest control purposes including baits, bait boxes and containers,
prohibited uses, indoor and outdoor placement. The rodenticide
strychnine and zinc phosphide are also restricted materials and
when used for agricultural purposes a permit is required for
their use.

Section 6021, Food and Agriculture Code, states:

Report of rodents carrying diseases transmissible to humans.
If the director receives a report fram the State Director of Public
Health which states that field rodents in a certain area carry, or
are likely to carry, any disease, insect, or other vector of any
disease which is transmissible and injurious to humans, he shall
forthwith advise the comissioner of the county in which such rodents
exist.

Section 5650, Fish and Game Code, states:

It is unlawful to deposit in, permit to pass into, or place
where it can pass into the waters of this State any of the
following:

(a) Any petroleum, acid, coal or oil tar, lampblack, aniline,
asphalt, bitumen, or residuary product of petroleum, or carbonaceous
material or substance.

(b) Any refuse, liquid or solid, fram any refinery, gas house,
tannery, distillery, chemical works, mill oxr factory of any kind.

(c) Any sawdust, shavings, slabs, edgings.

(d) Any factory refuse, lime, or slag.

(e) Any cocculus indicus.

(f) Any substance or material deleterious to fish, plant life,

or bird life.
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Local Regulation and Policy

Monterey County Ordinance. Monterey County Ordinance
328 states:

An Ordinance to enforce the extermination of ground squirrels
in the County of Monterey, State of California, and punish the
violation of the same by fine or imprisomment, or both.

The Board of Supervisors of the County of Monterey do ordain
as follows:

Section 1. Every person, firm or carporation, owning, leasing,
possessing or occupying any land in the County of Monterey, State of
California, in and upon which there are any ground squirrels, shall,
upon the discovery or knowledge of such presence of grourd squirrels,
immediately proceed in good faith to endeavor to exterminate, kill
and destroy the same by placing, spreading and distributing poisoned
grain upon said lands to be taken, eaten ar carried away by said
ground squirrels, or by placing in the holes or underground runways |
of said ground squirrels carbon-bisulphide.

Section 2. Any person, firm or corporation that shall violate
any of the provisions of this ordinance shall be deemed guilty of a
misdemeanor and upon a conviction thereof shall be punished by a fine
of not less than $25.00, and not more than $100.00 or by imprisonment
in the county jail for a term not exceeding one hundred days, ar by
both such fine and imprisorment; one half of said fine to be paid
to the informant.

Section 3. All ordinances and parts of ordinances in conflict
with the provisions of this ordinance are hereby repealed.

Section 4. This ordinance shall take effect and be in force
from and after the 2nd day of November, 1908.

Monterey County Resolution. Resolution #76-197 (April 20,
1976) states:

WHEREAS, by reason of the lack of control of ground squirrels
on Fort Hunter Liggett and Camp Roberts, the squirrel population
on said reservations has reached such proportions as to create a
serious health hazard as well as a serious econamic loss, and '

WHEREAS, the use of 1080 poison is presently prohibited by
Executive Order, and
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WHEREAS, this Board desires that effective ground squirrel
control be undertaken on Fort Hunter Liggett and Camp Roberts by
the U. S. Ammy;

NOW, THEREFORE, BE IT RESOLVED that the Board of Supervisors
of the County of Monterey supports the actions of the U. S. Army
in obtaining through channels approval of the use of 1080 poison
to control ground squirrels on Fort Hunter Liggett and Camp
Roberts and environs.
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