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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 iniiediate quarantine and treatnient of
these areas to include ground squir rel and f lea control in complian ce
with the Army ’s plague control contingency plan using whatever means
are necess ary.

ROBERT L. KIRWAN
Major General, USA
Coninanding
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DEPARTMENT OF THE ARMY

S T A T E M E N T  O P  F J N [ ) I N G S

FINAL ENVIRONMENTAL IMPACT STATEMENT
APRIL 1977

GROUND SQUIRREL CONTROL
FORT ORD Cc~tPLEX , CALIF ORNIA

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 act ion of controlling ground squirrels on the Complex;
and the view of other agencies, organizations, and ind ividuals 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 alternat ive methods of controlling ground
squirrels have been studied and evaluated for public health effects,
efficacy of the approach to control, environmental effects, economic
effects, effects on the Army ’s mission, and legal requir~iients.

2. 1 find that the Environmental Impact Statement meets or exceeds the
requirements of the National Environmental Policy Act ; that the propo~cdaction is based on a thorough analysis and evaluation of the available
information; that the various proven elfective and practicable alterna-
tives have been evaluated in light of their cost and des ired rapid control
of the high ground squirrel populations; that the proposed action is
biologically sound and justified on the basis of good preventive medicine;

H that potential adverse environmental impacts are minor for the proposed
action and I find that, although apparently minor, the impacts of the
secondary effects of 1080 are not precisely I~iown and are being addressed
by EPA in a major study in California; that a less controversial rodent i-
cide , z inc 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 i ublic 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
gr und squirrels on the Fort Ord complex. Careful monitoring and
surveillance will he conducted concurrent with this controlled operation,
and additional testing will be undert~ken to explore the feasibility ofother management practices which have been identified. In addition ,
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Page 94, paragraph  1: The stocking ra te  shown as 13, 500
AIJMs should read 2 , 700 AUMs .

Page 94, pa ragraph  2: The s tocking ra te  shown as 13,500
AUMs should read 2 , 000 AUMs . H

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 Insect icides 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 Acdvity 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 A l t e rna t ive  3. Place
—2 in each column with reference to the Environmental Element
“Energy ” .
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Summary

GROUND SQUIRREL CONTROL ON THE
FORT ORD MILITARY COMPLEX

) Draft (X) Final Environmental Statement

(ATTN : Col. C. L. McNeill)
Responsible Office: For t Ord, California (Phone: 408—242—2806 )

1. Name of Action: (X) Administrative ( ) Legislative

2. Description of the Action:

-~ It is proposed to significan tly reduce groun d squirrel
populations occupying large areas of grassland and woodland—
grassland upon Fort Ord, Fort Hunter Liggett and Camp Roberts
loca ted in the Counties of Monterey and San Luis Obis po in
the central coastal area of California.

These ground squirrels constitute a large potential
reservoir for sylvatic plague; have caused damage to military
struc tures and facili ties ; damaged cro ps on adjacent priva te
lands ; and compete with other wil dlife and with domes tic stock
f or food.

~~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 .
Pres ent ground squirrel control measures are limite d to anti-
coagulan ts and zinc phosphide applie d only wi thin 200 yards of
occupied structures.

Large—scale ground squirrel control measures using 1080
(a poison which has potential secondary hazar ds) have been
used on private lands adjacent to the military lands for many
years , but squirrels from the mili tary lands are claime d to
reinfes t the treate d priva te land s , causin g cro p damage and
rendering the ground squirrel control program on private lands
ineffective.
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Rodents and carnivores have been collected on Fort
Hunter Liggett during 1976 and serological results have demon—
strated that a nt~’mber of carnivores show a positive reactionfor 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
mili tary lands, and there is considerable controver sy with
respect to the amount of damage to vegetation which the
ground squirrels cause. If the ground squirrel population
were reduced , the range coul d suppor t more liv estock 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
resul t 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 proposed 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
managemen t may be approporia te , as determin ed by range studies
now under way on the Fort Ord complex and by groun d 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 (accom panied or preceded
by fle a con trol using carbaryl dust) and near structures and
facilities. The action would be conducted in cooperation with
the Depar tment 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 ,
Fitzsinmions Army Medical Center , Denver , Colorado will be called
upon .
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3. Summary of Impacts:

Environmenta l

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 signif i-
cant eff ect upon groun d squirr els outside the treated areas ,
and proba bly at least 10 percent of the presen t 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
facili ties , less damage to crops on adjacent priva te 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 , quail, and songbirds will probably be reduced
due to primary poisoning . Carnivores may also be affected due
to secondary poisoning.

Adverse Environm ental Effec ts

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
groun d squirrel control objectives , but would be less efficient.

• Reduction iL. the area of open range which would be treated .
Continue to treat with 1080 or zinc phosphide a 1-mile wide
buffer zone of squirrel habitat adjacent to private crop lands
and aroun d cantonments , bivoua cs and other areas of human use

I
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or of special concern (dams, ro ads , etc.). Continue to treat
the areas of human us e or of special concern wi th anticoa gulants,
zinc phosphide , fumigants and carbary]. (as necessary for flea
control). This alternative would achieve control objectives
with the minimum amount of adverse impacts to the nontarget
species , but there woul d remain the pro blem of cons tant rein-
vasion of the treated areas by ground squirrels from the
untreated areas.

• Trapping, floodin g , introduc tion of preda tors , 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 $5,5 00 per year for repair and maintenance on For t
Hunter Liggett alone , and a possi ble 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
Department of Transportation
Department of Agriculture
Department of Defense
Department of Health, Education and Welfare
Environmental Protection Agency

State
California Depar tment of Fish and Game
California Depar tment of Publi c Health
California Depar tment of Food and Agricul ture
State Clearin ghouse

Local
San Luis Obispo County Agricultural Commission er
Monterey County Agricul tural Commissioner

b. Comments received, for final statement:

Federal
Department of Interior (Fish and Wildlif e 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 , Geor gia , U. S. Army, Fort Hunter Liggett)

Department of Health, Educa tion and Welfare (Cf f ice of
Environmental Affairs)

Environmental Protection Agency (Region IX)
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I N T  R O D U C T  I O N J

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, carbary]., 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. Zinc 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 insta11at ic.~ns along road banksand dam faces whenever damage by squirrels occurs.

1
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Diphacinone or other anticoagulants offered in bait boxes,
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.

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).

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.2
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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.

3
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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-
tro]. - 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.

4
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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 (CEO (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 , 4 2 2 . 5
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pounds) were the two most commonly used rodenticides. The
majority of 1080 bait was applied by hand . Of 91,340 acres
flown with 1080, only 2.4 percent (2,247 acres) were actually
treated with poison bait (California Department of Food and
Agriculture, 1976).

San Luis Obispo County uses only 1080 grain bait to con-
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.

‘1
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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 o f f shore , 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.

7
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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 suimnits 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 Gabil an 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)1 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 , for bs and scattered
oaks. These soils are well drained and support range, wildl ife
habitat and watershed-protective vegetation.

Some lower elevations are characterized by aeolian sand
• dunes and soft marine sediments on uplands. Arnold , Baywood ,

Garey , Metz , Marion and Oceano soil series have these features.
These soils support range , recreation and military land
uses.

Steep b luf fs  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 stuay 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
Lo~ 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
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 Nacimierito 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 through 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
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
mixture of natural surface waters , water released from storage
projects , agriculture, municipal and industrial wastewater and
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/i and 170 mg/l, respectively.
Recorded groundwater TDS values range from 300 mg/i to 2 , 400 mg/i .
The following groundwater data were summarized from the Fort Ord
Mission Change , unpubli shed 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 cl.ay—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-
easternntost 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. In addition, 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.
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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 Roberta. 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
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
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
• 

- 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.
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Table 3

~~LIZED GRCUNDWATER QJALITY fl~ THE SMJINAS RIVER BASIN

180-foot 400—foot
tharacteristic aquifer aquifer

TDS — ig/1 - 1,414 400
Boron — nt /l 0.6 0.19
Sodium — irg/1 225 41
Chlorine — nc/i 243 27
Nitrate-n~/l 0 0
Sulfate—m/]. 624 - 102

Source: California Regional Water ~.ia1ity Control Board,
Central Coast Rcgicn, 1974.

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 oats , brome and fescues, which have been introduced by m a n ) ,
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).

16
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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, shorebir ds , 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 nongazne 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 wildl ife
(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 , wi ld
turkey , scrub jays and various songbirds can be observed in this
habitat .

The wi ldlife 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,
1 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
annual ly ,  is the single most important segment of the agricultural
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Table 4

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

Status~Common Name Scientific Name Federal State Comments

California Sterna albifron . E S Breeds on coast from lower California
least tern brown i to San Francisco Bay.

California Pelecanus occidentalis S S Occurs on California coast August
brown pelican occidentalis through November , breed s on

Anacapa Island .
California Gyinnogyps californianus S E Breed s in coast range in San Luis

condor Obispo , Santa Barbara and Ven tura
Counties .

Southern bald Haliaeetus leucocephalus S S Occurs statewide, particularly along
eagle leucocephalus coast and in interior around large

lakes, reservoirs and wetlands.
Peregrine falcon Falco peregrinus anatum S S Breeds in california along the coast.
Golden eagle X~ iiTa chrysaetos P Statewide.

MAMMALS

Morro Bay Dipodomys heermanni S S South side of Morro Bay .
kangaroo rat morroensis

San Joaquin Vulpes macroti s mutica S R Foothills of the southern end ,
kit fox western and eastern (in part) edge

of San Joaquin Valley. Occurs in
14 coun ties.

Southern sea Enhydra lutris nereis T P Along coast from Santa Cruz County
Otter to Santa Barbara County.

Ring-tailed cat Bassariscus astutus P Statewide in chaparral , rocky r idges ,
near Water.

Mountain lion ** 5 concolor P Occur s along coast range of Mendocino
to Del Nor te Coun t ie s, the coast
range from Monterey to Ventura
Count ies , and the sou ther n Sierra
Nevada Range in Fresno and Tulare
Counties.

RRPTILF .S

Blunt—nosed Crotaphytus silus S S San Joaquin Valley to eastern San
leopard lizard Luis Obiapo County .

AMPHIBIANS

Santa Crus long- Ambystoma macrodactylum S S Two locations in Santa Cruz County,
toed salamander croceun, one location in Monterey County.

INSECTS

Smith’s blue Shi j i m iaeoides S Coas tal sand dunes , Monterey County.
enoptes si~T~hi

• STATU S:

Federal

S 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 overwhe lming and overriding risk to man.~

S Endan9ered — ~is an animal of a species or Subspecies of birds , mammals , f i sh ,
amphibians , or rept iles , the prospects of surviva l and reproduction of which are in
immediate jeopar d y f rom one or more caus es , incl uding loss of habitat, chan ge in
habi tat , overex p loi tat ion , predation , competi tion , or d isea se .~

R Rare — ~is an animal of a species or subspecies of bird s, mammals , f i s h , amphibians .
or reptiles that , al though not presently threatened with extinct ion , 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 specie. or subspecies of birds , mammals, f i s h ,
amp hibian s, or reptiles that by law may not be taken or possessed at any time.

T Threa tened — “means any species which ii likely to become an endangered specie.
wi thin the foreseeable future throughout all or a significant portion of its range. 1

Sources: United States Congress , 1973, Californ ia State Legislature , 1970, Californi a Department
of Fish ~nd Gamo, 197 5 and 1976; U. S. Fish and Wildlife Service. 1976.

** See Figure 32a. 19
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economy . The inland valleys are dominated by g raz ing  and field
crops , such as wheat and barley . San Luis Obispo County is the
state leader in wheat acreage (Lantis , e t . a l.,  19 7 0 ) .  The coastal
region provides land for truck crops , which place second in
economic importance. Other specialty crops with high economic
value per acre include f ru i t s , 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 histor ical
monuments which received over 6 million visitors in 1974
(California Department of Parks and Recreation , 19 7 4 ) .

Soc jo—Economics

The economic l ife 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 , 6 8 9 ) ,  wholesale trade (4 , 5 0 0 ) ,  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 mil i tary
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, off ice 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 of ficers 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 off icer  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 in 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 . Pacif ic  Grove School
Dis tr ict  received $45 , 000 and Carmel Distr ict  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 wi th in  the boundaries of Fort Ord .

21

-5- — —-~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~- ~~- -— _______



-

~~~~~~

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 , 19 7 6 ) .

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 Gl8 (Jolon Road) from King City and Bradley, respectively,
lead to Fort Hunter Liggett from Highway 101. 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 r :~ reationa1
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 In fan t ry  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 f ield exercises , maneuvers ,
firing ranges, and impact areas (see Figure 5). A total

I
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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
Reg imental 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 Costanoan 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 , 1.976).

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.).

Far ther inland, oak woodland, grassland and chaparral
communities are common . The northwestern and eastern por-
tions of the reservat ion are dominated by open grasslands
and grass interspersed, open stands of oak woodland . Fox-
tail grasses (Hordeuin sp.), brome (Bromu s ap.), wild oats
(Avena sp.) and annual rye grasses (Lolium sp.) as well as
several f orb species such as bur clover (Medicago polymorpha)
and filaree (Erod iuni sp.)  are common . The coastal live oak
(Quercus agrifolia) is the predominant tree. Bracken ferns
(Pteridium a~ui1num) 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 mar shland 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 conj unction with the California Native Plant
Society of the University of California , Davis. Plants
represented in the preserves include: sand-mat manzanita
(Arctostaphylos pumila), toro manzar i i t a  (A . montereyensis)

Monterey ceanothus (Ceanothus rigidus), Eastwood ’s ericamerica
(Ha~ lo~appus eastwoodiae), coast wallflower (Erysixnum amino-
philuin), slender flowered gilia (Gilia tenuiflora ssp.
arenaria) and coast silktassel (Garrya elliptica).
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Table 5

VERY RARE AND RARE AND ENDANGERE D PLANTS FOUND IN THE STUDY AREAS

Rarity Code* Habitat and
Common Name Scientific Name R E V D Plant Community Study Area Location

Coast wallflower Erysimum ariunophilum 1 2 1 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 1 3 Sand hills and woods, Fort Ord
montereyensis coastal scrub

Sand-mat Arctostaphylos pumila 2 2 2 3 Sand hills and woods, Fort Ord
manzan ita coastal scrub

Seaside bird ’s Cordylanthus littoralis 3 2 1 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 Chiorogalum purpureum 3 3 1 3 Plains at 1,000 feet, Jolon ; Fort
var. purpureum foothills Hunter—Liggett

One—awned Chorizanthe rectispina 2 2 1 3 Dry slopes, chaparral Fort Hunter-
spine flower Liggett

Carmel Valley Malacothamnus palmeri 2 2 1 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 hickinanii 2 1 1 3 Dry ridges , Fort Hunter—
ssp. hickmani chaparral Liggett

Hardham bedstraw Galium hardhamae 2 1 1 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 codes are a series of four
digits. The first digit represents rarity ; the second , endangerment; the third , vigor ; and the
four th , general distribution.

Rarity (R) ( . . . “anount of the plant beth in terms of ruznbers and also in terms of manner and extent of distribution.”)
1. Rare, of limited distribution, bet distributed widely enough that potential for extinction or extirpation is

apparently 1cM at present.
2. Oncurrence conf ined to several populations or one extended population.
3. Qcurs in such ~na1l ntn~bers that it is seldan reported; or occurs in one or very few highly restricted populations.

PE Possibly extinct or extirpated.

~~iangenunnt (E) (... “~ dxxlies tbe concept of a plant being threatened with extinction or extirpation. ”)
1. t~~t endangered.
2. Endangered in part .
3. Totally endangered.

Vigor (V) ( ... “dynamics of the plant in terms of niathers of individuals or populations.”)
1. Stable or increasing.
2. Declining.
3. Aççroaching extinction or extirpation.

General Distribution (1))
1. ~bt rare outside California.
2. Rare outside California.
3. Er*ienic to California.

Sceirces: California Native Plant Society, 1974; Munz , 1959 and 1968; Dc~ artmant of the Army, 1975.

I
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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—
ton al; 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 g~irdneri) and largemouth bass
(Micropterus salmoides ).

Many nongame species also inhabit the reservation lands.
Included are 13 species of raptors (hawks , eagles, owls ,
fa lcons) ,  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 (Phr~”nosoma coronaturn 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), occur s 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
van. eroceum) may inhabit moist zones of Fort Ord (Department
of Fish and Caine, 1976).

LI 
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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 w i t h  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 b lu f f s  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 headquart e red  at Fort  Ord.  Approx imately 165 ,000 acres
are used for infantry, armor , artillery and aircraf t 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 approx imately
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).

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 irri gated pastureland (Monterey County
Planning Commission, 1972).

Archeolog ical/ Histor ical Resources

The Salm an 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 terr itory located along the Nacimiento and San Antonio
Rivers.

Edwards (1973), as reported in Fort Ord Mission Change
(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
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.
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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 bar leys
(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 chastise 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 Ligg~ tt
in the vicinity of Jolon. A rare, endemic species (Chlorc -

galum purpureum vs. pur~ureum), the purple ainole, purple
snaproot or soap plant is found here. Six additional rare
and endangered plant species occur on installation property
(T able 5 ) .
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Fauna

Hunter Liggett Mil itary Reservation also supports a widevariety of wildlife with many of the same nongame and gamespecies as Fort Ord. See Appendix B for partial species list.Two ful ly  protected species are known to occur on HunterLiggett Military Reservation . These are the ring-tailed cat(Bassarjscus astutus)  and golden eagle (Aqui la chrysaetos)(Department of the Army, 1976). Four rare and endangered
species, the California condor (çyinnogyps ca l i fo rnj anus) ,
southern bald eagle (Haliaeetus leucocephalus), American
peregrine falcon (Falco p~regrinus) and San Joaquin kit fox(Vulpes macrotjs 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 assmailmouth bass (Micropterus dolomieui) and sunfish , including
bluegill (Lepomis macrochirus) and green sunfish (Lepomis
cyanel].us). Nongame fish present include the Sacramento squaw-fish (Ptichocheilus g~~ndis) (Snider , pers. comm.).

A fish and game management program is also maintained atHunter Liggett Military Reservation . Several species important
to recreational activities include deer , wild pigs (Sus scrofa ),mourning dove , California valley and mountain quail ~~Feorty~~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 reserva~Eion. The numerous reservoirs
on the installation also support the western pond turtle
(Clenunys marmorata ). In drier areas, the common western fence
lizarU~Scelo~,orus occidentalis) and western rattlesnakes(Crotalus viridis) can be found . See Appendix B for partial
list.

Soils

Soils on Hunter Liggett include Santa Lucia , Reliz ,
Chastise, Gazos, Naciiniento, Chualar , San Bertito , 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, chaznise ,
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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 strong ly sloping to extremely
steep mountainous uplands with rock outcrops and very shallow
soils. This is typical of the area east of the Coast Ridge
~~~~~~ west of the Nacimiento River and between Burma and
McKern Roads on Hunter Liggett . Vegetation Consists of
sparse annual grasses and forbs , brush hardwood s , 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 dry land
grain.

Along some of the valleys on Hunter Liggett are Chualar
soils underlain by shale, sandstone , grani te  or schLists .
Also in the same area are inclusions of brown sandy loam
soils that occupy low knolls and are 10 to 14 inches deep
to beurock. This soil is used for irrigated row crops and
~~1e1J crops and dryland g r a i n .  Some areas are used as ranges
f’jr grazing (Soil Survey of Monterey County , California ,
1t~•d:tmer [t of Agriculture , SCS , 1975).

Camp Roberts

Camp Rober ts is located 5 miles south of the southern
border of For t Hunter Liggett . The camp, cover ing an area
of appro x ima te ly  43 , 745  acre s, lies wi th in  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.
Appr ox i m a t e l y 41 , 300 acres  a r e  a v a i l a b l e  for  i n f a n t r y,  a r t i l—
lery, and aircraft training exercises. Post facilities
occupy approximate ly  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 F

(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 rrixed 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, San 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
Naciiniento 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
(Gerrhoriotus multicarinatus) and the Pacific gopher snake
(Pituqphis melanoleucusj (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 well—
drained Garey sand loam and Chuala r 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.

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 (Sperinophilus
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
thick woods. It frequently inhabits grain fields, grazing
lands, meadows, orchards, rock outcrops on the top of ridges,
EDarsely 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 fil aree , 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.

F During those seasons, ground squirrels are most active during
-
• the middle of the morning and again during the late afternoon,
F 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 f or rearing

• young. Horn and Fitch (1942) state that the burrowing habit
of ground squirrels has a two—fold effect. Through the action

• of burrow constru ction , 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

F move away from the area of the parental burrows into new terri-
tory , but usually occupy old burrows.

The rate of reproduction in grourtl squirrels is stx~h thatunless 90 percent are eliminated in a given year t1~ re will berx general reduction in numbers. Th& retically , it ~~u1d
require 8 to 9 years of control at this rate to rid a given
piece of land of squirrels entirely. (Storer axxi Janeson, 1965)
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Neither 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
needed to keep the squirrel populations at levels necessary to
minimize conflicts.

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
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 u.~doubtedly contributeto the mortality of ground squirrels, but they are difficult
to appraise.

Cali fornia ground squirrels livin g 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
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 F

(Dana, 1967).

A common habit of ground squirrels is aestivation (“summer
sleep”) during the warm months of the year. In 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
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in the hills of eastern Kern County. Aestivatiort does not
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).

Pqpulations

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

F 
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 (pers5 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 , f irebreaks , 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
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 li ght 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
squirrel population.

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

General. Due to the season of the field investigation ,
mid-fal l ,  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 di stribution of ten 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 di•rt 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. In
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 weie 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 mi l i tary  reservations.
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Based on general f ield observations and burrow counts , 
F

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 abundanre, assuming that 50 burrows/acre is considered
to represent a “Lense” 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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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 2].). 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 (Grif fey , 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

F 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 aBivouac Building a.t Fort HunterLiggett
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Figure 26. Ground Squirrel Burrows Next to
the Grinding Mill at the San
Antonio Mission on Fort Hunter
Liggett
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The grazed rangeland (grassland and oak woodland) of
Forts Ord, Hunter Liggett and Camp Roberts are prime habitat
for ground squirrels (Grinriel 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 (Dc 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 , mourn ing
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

S 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, septiceinia , 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.

Plague has been identified in Calif ornia since 1900, and
from 1900 to 1970, 413 human cases of plague with 28 deaths
had been recorded from 21 counties. From 1940 to 1970, 13
cases with 5 deaths have been recorded (one a laboratory
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 periodic
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 f1~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 9enerally short-lived (3 to 4 days) (State Department of
Public Health, 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. pestis 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 , Pluma s, 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 plagt~ airong wild rodents nove silently ar~iare fr~~uently rot apparent in rocturnal, solitary species.
They are nore easily recogn.ized 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 fran which Y. pestis can be d~ronstrated.These organi~ns also may be present in fleas fran carcasses or
fran abandoned rodent burra~s a~~ nests. In spite of often
heavy rrortality, carcasses may not be readily eviLlent c~ ing topredation ai~ cannibalism. Consequently, epizootics of plague
sai~tines may only be datonstrated by serological mathuds (anti-
body titers) arKi 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 sh~~heterogeneity in their resistance to plague, and in individuals
of a susceptible species that occasic*-~al1y may survive the
infection... .Munitoring of activity and inactivity of various
rodent species is irrportant in assessing the extent of an epizootic
in a given area. Detailed knowledge of the rodents involved is
i~~essary to read and interpret sign accurately. (Nelson and
a~tith, 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 tbose species involved
in violent epizootics, but relatively resistant species in
which the disease organism is adapted. Much of the infection
may ranain in a latent state.

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

3. Epizcotics occur when infection transfers to susceptible
species of relatively high density. Such epizootics may be
brief and limited or nay foll~~ an ever-shifting path foryears.

4. High density of susceptible populations is a prerequisite
for epizootics; physiological stress fran overcrc~ 3J.ng naybe in~ortant in activating latent enzcotic infections.

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

* aaAmplifying host” may be a more accurate description .
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The low incidence of human infection derived directly fran
the wild rodents or through their fleas is in striking contrast
to the large area carprising 131 counties in 15 states, where
evidence of plague anong 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 involvat~nt of the rats or other rodent speciesliving near n-an might greatly enhance the chances for !uran
infection. (Page 53).

Lobo and Silvetti (1941) [state that] .. . the furx]amantal
differences between rat-caused and wild rodent plague is that
the presence of the infection arrong the rats is apt to lead to
the appearance of collective human cases in settlarents, whereas
wild rodent plague in the strict sense is, as a rule, responsible
rrerely for the occurrence of sporadic cases in persons wbo have
entered the haunts of the species concerned. Nevertheless, in
view of the often erornrxis extent of the wild rodent plaque foci,
the aggregate number of human infections contracted in than nay
be considerable , and the case-nortality is apt to be high since
the patients of ten receive no adequate treatrent, either because
they live away fran centers of civilization, or because, owing
to its sporadic incidence, the presence of the disease is not
recognized. (Page 499) .

I~ccording to Neyer (1942) epizootics anong the ground squirrels,
which led to the appearance of sporadic plague cases in man, began
early in spring, rose in intensity during the sr.umer nonths, and
slowly declined during autumn to disappear entirely during the
winter in regions where the animals hibernated. }kx~ever, in sate
localities , young ground squirrels, which were apt neither to
aestivate nor to hibernate, could be fotn~ plague-infected in
Decanber 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 , Cal i fo rn ia ,  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 ,
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 anJ Smith,
1976; and Kartman , 1958).

It is not known for certain whether some ground squirrels
infected with plague can survive and thus maint~.in a plaguereservoir * (Olson, 1970; and Kartrnan, 1958).

* “Amplifying host” may be a more accurate description .
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Table 7

F LEA-HOST ASSOC I ATIONS AT FORT HUNTER LIGGET T
(November 1974 — August 1976)

J i i~ ~
Animal llost

California grourKi squirrel 1,732 x x x
Sperrx~phi1us beecheyi

Brush nouse 30 x x x x x
Pe.rcxnyscus bDylei

Deer nouse 25 x x x
Peranyscus maniculatus

California vole 9 x x x
Microtus californicus

California pocket nouse 17 x x
Peromath~s californicus

Desert ~~xxI rat 4 x
Neotana lepida

Desert oottontail 3 x x x
Sylvilagus audutoni.

Kangaroo rat 23
DiIxx1anys venustua

Gray fox 1 x
rkcx y9n cinereoargenteus

Botcat 3 x x x x

House cat (feral ) 4 x
Felis duiusticus

Sot~ ce: Lt. Col. M. A. Z~b.issa, Ph.D.
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Table 8

SEROLOGICAL F INDINGS OF PLAGUE IN MAI4MALS AT
FORT HUNTER LIGGETT (1975-1976)

Common Name No. Sera
Scientific Name Collected Tested Positive Titer

Bobcat 16 12 1
L1~~ rufus

Coyote 11 11 2 1:256
Canis latrans 1:28*

Dog (domestic) 32 32 9 1:16(5)
Canis familiaris

• 1:64(1)

Gray fox 7 4 0 N/A
Urocyon cinereoargenteus

House cat (domestic 14 14 1 1:16
and feral)
Fe].js domesticp

Mountain lion 4 3 0 N/A
Felis concolor

Striped skunk 1 1 0 N/A
M~phitis mephitis

California ground 971 87]. 1
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
Medicine, Letterman Army Institute of Research, Presidio,
San Francisco, California.
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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; Westruin 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, neasures taken to reduce tbe hunan plague
• potential in an area should be directed against the flea

vectors as s~ ll as tbe vertebrate hosts; flea control itself
has becare an ilTportant technique in ocirtating plague by
interfering with or breaking tl~ norne.l rodent-flea-rodent
tran~tiission chain. If rodent control alone is practiced,
tbe situation may be rrede ~~rse since large n~xrbers of hnngxy
fleas r~ nain, which could shift fran their r~ xinal hosts to man
or ~~u1d attack new rodent hosts as soon as tbey entered the
area; under conditions of high pcç~ulation pressure this might
be an inmediate 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. ~pecjinens are found on ground squirrelsat 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:

I
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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 Rodent. 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 H
May -- -- -- -- -- -- --
June 1 24 75 3.1.3 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: 51 876 979 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 a1x~ndant, susceptible host species overrunning the
areas in which pecple live, train, v~ rk and play.

2. High flea counts on tha rodent hosts.

3. A marked increase this year in tl~ occurrence of epizootic
plague and human cases throt~ hout the ~~stern states,
incloding California.

4. Evidence by carnivore serology of tbe ~ cistence, right zu’i,
of plague foci. at the Fort ~~d ccep]ex 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:

With plague circulating in the area of Hunter Liggett, as
evidenced by carnivore serology, it a~~ears that tbe disease
at sare time in tbe future will enter into the highly susceptible
ground squirrel population. Plague epizootics and lunan exposure
have occurred in this area in tbe past. Plague occurrence has
nct been doc~jnented at Canp Boberts, Ixit epizootics in past years
may have occurred tbere undetected. (lackner, 1976).

• • - Summary

1. 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. H

4. All the factors necessary for a plague outbreak are
present in the Fort Ord complex area.

• I I
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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.

The following paragraphs reflect the position of the
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
• Department of Health toward control of ground squirrels is as

follows: ground squirrel control is not supported on lands
where proposed reasons for control are based upon actual or
threatened crop damage or grazing competition with livestock.

- 
• This is an agricultural problem to be handled through decisions

made by agricultural officials. Likewise, control of ground
• squirrels that cause structural damage to levees, earthen dams,

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

-
l 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, dieldr in , aidr in , malathion, benzene hexachioride
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 DOT
(under emergency exemption) to control fleas during observed

-
• plague 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.

85 

~r. —‘ 
- ~~~~~~~~~~~~~~~~~~~~~ .~~: — ~_____-.•

•
_ •_. - .. •_•.:: ~~~~~~~~~~~~~~~~~ •~ - s•� - -



I
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 trjchlorofort (Dipterex) as systemics
(Moussa , 1976) and dichiorvos 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, Fitzsjmmons 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 epideiniological 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 vector~, wereundertaken in a number of areas in Arizona , California,
Colorado, Nevada , and New Mexico, where plague epizootics
occurred in close prox imity to human habitations and in• heavily used recreation areas. Carbaryl (SevinR), 5 or 10
percent dust , licensed and registered for use against wild
rodent fleas by EPA, was used extensively by state and federal

L 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

I and wildlife habitat.

I
• i 
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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,~~00 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 rary e over n’uch of the Reservation is in good cm3.ition
indicating that rnanageI~~nt has been good. }~~iever, ~e found sate
overgraz&, eroded and fair to poor cxx~1ition areas. One of the
nost damaging factors found on the range was the teetdng popu-
lation of squirrels. The squirrels have deni.zled quite a f~ ’z areas
and unless checked, will harm rrore 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 ~~out most desirable forb/grass mixture.

Subsequent range evaluations have been made since 1953 ,
and reports are briefly summariz ed as f ollows:

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 chemise and chaparral to
encourage deer. He estimates that the entire reservation may
support 54,000 to 60 ,000 AtJMs, with possible supplemental
feeding November 15 to February 15. He states that the reser-
vation (October 1971) is considerably overstocked . Range con-
ditio~ 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 (herbic ides, 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 poin t of
starvation , before significant detrimental eff ects 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 f ilaree, 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 mullejn, however, would not be favorable for cattle or
other wildlife. Turkey mullein abundance is down, possibly
because of increased levels of cattle grazin g .

- - 
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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-~- ’-ige in which he discussed grazing and land use andmanagement 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 graz ing
was observed.

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

• 1. Heavy livestock use of browse (woody shrubs)
diminishes availability of this food tror 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 thi.s 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.) •

1
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 af fected the species composition
by reducing taller grasses and promoting lower prostrate forbs
such as f i laree, 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
ava ilable 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.

L _ __ _  
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Based upon qualitative inspection , Menke rates the Fort

Hunter Liggett general range conditions as f air 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
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 .

- 

• 
The study will also report on:

1. Average annual carrying capacities for each of the
range types for domestic livestock in terms of animal
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 graz ing.

2. Recommended grazing strategies for each of the
existing outleased areas, including seasonal variation
of actual stocking rates and distribution of livestock.
These recommendations will be based on existing range

• improvements and controls, such as present locations
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.

I
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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 personne l

• 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.

Genera lly, grazing on Fort Ord appeared to be of medium
intensity and grass was being maintained. Some undesirable
species such as Medusa head (Elymu s 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.
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L A N D  U S E R E L A T I O N S H I P S

LEGAL, POLICY AND INSTITUTIONAL CONSTRAINTS

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

either directly or indirectly. It describes those land use
plans , policies and controls which may act as constraints at the
federal , state or local level. Any conflicts or inconsistencies
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.

• 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 CEO 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 CEQ’s
guidel ines .

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

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, Came 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.

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 federa l agencies to ensure
the preservation of cultural resources on federal ownership.

Endangered Species

Federal Endangered Species Act of 1973, PL 93-205

Section 7 of the Endangered Species Act directs that all
Federal agencies shall utilize their authorities in fur thering
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
listed species.

1
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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 Authori~~

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 pestcontrol laws and regulations and generally direct the pest

• control programs . Relevant agriculture code sections are:

Section 403: The Department shall prevent the introductionand spread of injurious insect or ar±nal pest , plant diseases,
-

• and nc~cious ~~eds.

Section 482: The Director !~~ 
enter into oocç)erative ~~reenentswith individuals, associations, boirds of supervisors, and with depart-ments, bureaus, boards, or caxinissions of this state or of the UnitedStates for the purposes of eradicating , controlling or destroyingany infectious disease or pest within this state. He may enter into

• cx operatjve agreei~nts with boards of supervisors for the purpose ofac~ninistering and enforcing this code.

Section 5101: Each cuxinissioner is an enforcing officer of alllaws and regulations which relate to the prevention of the introduc-tion into, or the spread within the state of pests. He is, as to suchactivities , under the supervision of the Director.

Section 6021: If the director receives a report fran the
State Director of Public Health which states that fiei~ rodents in
a certain area carry, or are lii~ely to carry, any disease , insect,
or other vector of any disease which is trananissthle and injurious
to hunans, he shall fort1~qith advise the caxinissioner of the county
in which such rodents exist.

Section 6022: The oa lnissioner shall cooperate in ai~pressing
field rodents and insects , or other associated vectors of rodent-
borne diseases tranffnissjble and injurious to h~znans.
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Section 6023: ‘Itt director shall cooperate by entering into
an agre~~~nt 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
article , the director or ccinnissioner may enter upon any and all
premises within any reported areas or neighboring area to bait,
trap, expose chanically treated baits, or perform any act which
he de~is necessary for 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.

• * Section 4152: Taking I~~igame ManTnals, Jackrathits, Muskrats,
and Red Fox Squirrels. Nongame maninals and black-tailed jack- • I
raI~bits, nuskrats, and red fox squirrels which are found to be

• injuring grc~ ing crops or other property may be taken at any tizre
or in any manner by the c~ ner or tenant of the premises or
~ tp1oyees thereof , except that if leg-1~~ld steel-jawed traps are
used to take such mauinals, the traps and the use thereof shall. be
in accordance with the provisions of sulxlivisions (a) and (b) of
Section 4004. They may al so be taken by officers or ~ iployees
of the California Depar~tent of Food and J~griculture or by federal,

- • or county officers or atployees when acting in their official
• capacities pursuant to the provisions of the Food and ~~ricu1thra1

Code pertaining to pests , or pursuant to the provisions of
Article 6 (ccminencing with Section 6021) of Chapter 9 of Part 1
of Division 4 of the Food and agricultural Code. Persons taking
mamals in accordar~~ with this section are exempt fran the
requirements of Section 3007. (~ c~~pt fran requiring a hunting
license or permit.)

Section 3005: Taking by Poisons. It is unlawful to take
birds or manmals with any net, pound, cage, trap, set line or wire,
or poisonous substance , or to possess birds or maninals so taken,
whether taken within or witI~ ut this State.

Proof of possession of any bird or maninal which ~~es not slx,w
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 .

• * Note: The ground squirrel is a non-ga~ie mammal.

99 

.,-~- _ _ • _ 

— ~-.•~~- - • • -~~~~~~~ -- •~~~— •
~~~~~~~~~~~~

• 
~~~~~ ~~~~ • • -~



1~~~~ 

- 

1
H

This section does not apply to the lawful taking of fur-
bearing maninals, zu~ ama birds, nongane maninals, or maimals found
to be injuring crops or property, nor to the taking of birds or
nanmals under depredation permits, nor to the taking by etployees
of the Department acting in official capacity or bolders of a
scientific or propagation permit acting in accordance with the
cxuiitions 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
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. In 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 , classif ies
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
(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 in the Federal Register (Vol. 41, No. 232) m di-
cating that a rebuttable presumption against registration of
all pesticide products containing strychnine, strychnine sulphate
or compounds 1080 and 1081 does exist. Under these regulations,
all registrants and applicants for registra tion 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
l62.ll (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 ¶E~xicity. Hazard to wildlife Sections 162.11 (a) (3)
(i) (B) (1) and (2) provide that a rebottable presunption shall be
issued if the pesticide as forr~ulate1 occurs as a residue iiti~~1iately
follc~d.ng application in or on the f~~ 1 of a mairinalian or aviari
species representative of species likely to be exposed to such feed
in ancunts equivalent to the average daily intake, at levels equal
to or greater than (1) the acute oral 11)50 for maninalian species

• and (2) the subacute dietary 
~~5O for avian species.

• B. Effects on Nontarget Organisms. 40 CFR 162.11 (a) (3)
(ii) (C) provides: “A rebittable presunption shall arise if a

• pesticide’s ingredient (s) * * * [ci an reasonably be anticipated
to result in significant local , regional or national population
reductions in nontarget organisms, or fatality to mathers of
endangered species” .

C. Lack of E~~rgency Trea~~~nt. 40 ~FR 162.11 (a) (3) (iii)
provides: “A rebittable presuniption shall arise if a pesticide’ s
ingredient(s) * * * [h]as no kix~qn antidotal , palliative, or first
aid treatrent for amelioration of toxic effects in man resulting
fran a single exposure”.

(Th e 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.
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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 “ cr isis exemption ” .

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 hea lth
problems will occur without the use of pesticide, and (c) the
time available from discovery or prediction of the pest out-
break is insuff ic ient for registration of pesticide. Permits
will be granted for specific exemption , quarantine-public
health exemption and crisis exemption.

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 , dura tion , 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:
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On 11 August 1976, Fort Ord , U. S. Army, exercised crisis
ex~ nption under Section 18 under the Federal Insecticide , fungicide
and Rodenticide Act as amended because of an in~ninent plague
hazard which required that Carbaryl be evaluated to control plague
vector fleas.

Three hundred (300) pounds of Carbaryl Dust, 10 percent , EPA
Registration #700 1— 179—AA, EPA EstablisFitent #7001—CA—i, Ducidental
Chenical Ca~ any, was applied to control plague vector fleas on
approximately 20 acres at Fort Hunter Liggett, California, because
a registered 10 percent Carbaxyl Dust product was not readily avail-
able . Approximately 2 ounces of Carbaryl Dust was placed into each
California Grc*.md Squirrel (Spernophilus Beecheyi) barrow.

The time e1~~~nt prohibited Fort Ord f ran requesting a specific
ex~ tiption or waiting until a registered product caild be shipped fran
ThrITpson-Hayward Chanical Ca1~ any in New Orleans, Louisiana .

• Executive Order Regarding Federal Lands. On February 9,
1972, the President issued Executive Order 11643, titled
Environmental Safeguards on Activities for Animal Damage Con-

• trol on Federal Lands. TFiTs 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:

L Notwithstanding the provisions of Subsection (a) of this
section , the head of any agency may authorize the ~~ergency use
on Federal Lands under his jurisdiction of a chanical toxicant

• for the purpose of killing other maninals, birds, or reptiles, but
only if in each specific case he makes a written finding, following
consultation with the Secretaries of the Interior , Agriculture, and
Health, Education and ~~1fare, and the administrator of the Environ-
mental Protection Agency, that an ~ tergency exists that cannot be
dealt with by means which do not involve use of chenical 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)
s t a t e :

103

— - -



The objective of the meeting was to present evidence that a
threat to hunan 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 f ran the meeting are:

1. The Surgeon General’ s Office presented the rationale for
the Army Surgeon General ’ s detexinination that a threat to human
health exists (md 2). The factors contributing to this deter-
mination are : a highly abundant, plague—susceptible host species
(Spexno~hilus beecheyi); high flea camts on the rodent hosts; a

marked increase this year in the occurrence of epizootic plague arid
human cases thronghout the Western states, including California; and

• evidence by carnivore serology of the existence of plague foci at the
Fort Ord canpiex or in the vicinity. The California State Depart-
ment of Health and the DHEW agreed with TSG’s appraisal of the

• existence of a serials threat to human health.

• 2. Walter Reed Army Institute of Research presented data
on the incidence of human plague in the Western United States fran
1920—1976 (md 3). These data show that the overall incidence of
plague cases has increased in recent years in the U.S. ,  and suggest
that the prob1~n is a great deal broader in scope , involving other
Federal lands in the West, than the ininediate probl~n 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 0th on flea and rodent control
measures (m ci 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 s~~i1d appear to be carbaryl and 1080. The
data on carbaryl are preliminary; hcx~ ver , studies just initiated
with this caicpourid 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. F~Dden-
ticide 1080 can be applied annually to achieve adequate results.
Other rodenticides v~ uld require nore frequent application , and are
not amenable to aerial dispersal . The DHLW indicated that con-
tinuing evaluations of the effects of control measures ~sould be
warranted .

4. Flea and rodent control will be initiated in areas of
human habitation, using carbaryl and diphacinone. Pin envirorinental
assessnent of this operation will be made arid publicized.
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6. Department of Agriculture, Inter ior , HEW, EPA arid CEQ will
present their written opirLions within two weeks as to whether we
have due cause to seek exception to Executive Order 11870 for use of
a secondary effects toxicant fr rodent control for reason of pro-
tection of health and safety ot human life.

7. Based on the opinions and recam%endations received (6 aJ~ ve) ,
a plan for ca~itro1 arid an EIS will be prepared for actions required
for eradication on open range land. AU feasible alternatives will
be considered in the EIS review process.

8. We can expect to do range controls r~ soor~r than the
Spring of 1977 , considering the procedural requirGnents to be met arid
the fact that squirrels will be hibernating during the winter nonths ,
~1hen controls would be of minimal value. The nonth of Sept~ nber
~~ild normally be a time that controls could be expected to be

• 

• 
reasonably effective, but it s.~~i1d not be possible to meet the pro-
cedural requiranents in time for controls to be exercised in this

• time frame.

ConsuZtation Responses. On September 2, 1976 , Mr. Richard
Feltner , Assi~tant Secretary , U. S. Department of Agriculture
memo to the Army stated:

This is in response to your Augu~t 20 letter about Executive
Order 11870 and the use of “1080” (Sodium nonofluoroacetate) 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 liunan health. Therefore, this Depart-

ment concurs that (1) an ~ nergency exists and (2) that an anergency
exists which cannot be dealt with by means which do nct involve the
use of chenical toxicants arid 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 arid expertise in determining the
need for and effects of ground squirrel control measures as that
control nay 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 prc~1~n requiring
an inireatate flea control program in certain California military
installations. We understand that the Army proposes to take such
steps, involving the use of Carbaryl , based on an adequate environ-
mental review that will be widely circulated anong the public and
other federal , state and local agencies. We hope that af ter full
evaluation of their effectiveness by the Army and other federal
agencies these ir~inediate flea control measures will have reduced thepublic health risks posed by present squirrel and flea populations
to acceptable levels.

It is the Council’s view, ha&ever , that there is no present
~ nergency justification for the use of 1080 or EDT to control fleas
and ground squirrel populations in military installations in
California. Justification for the use of such chEnical toxicants
arid for the declaration of an ~rergency under Section 3(b) of the
Executive Order can and should be determined only after canpletion
of the environmental impact sta t~ nent process .

The consultation that has already begun pursuant to Section
3(b) of the Executive Order should be a part of that impact state-
merit process. We reccztinend 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 stat~ nent . It will also be
necessary to obtain the expertise and assistance of EPA in order to
decide whether any chEn.ical toxicant, such as 1080 , might pose nore
serious threats to public health and the envirorinent 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
sta t~rent arid the individual agency responsibilities for its prepara-
tion.

On October 22 , 1976, Mr. John Quarles , Deputy Administrator ,
EPA , for Russel l  E.  Train memo excerpts to the Army stated :
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It has been recarnended by the Office of Pesticide Programs,
arid 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 phosph.ide in r~ note areas. Z inc phosphide is not currently
registered for ground squirrel control. H~~ever , the U.S. Departnent
of Interior does have a pending application for zinc phosphide.
Certain data must still be suhnitted but we do not anticipate
problems with the suthd.ssion of the requisite data. Zinc phosphide
for ground squirrel control on rangelands should be registered in
time for use in a spring program . It is the k~ency’ s position that
the Army has amply d~ nonstrated that an energency health risk exists
to warrant a request for an exeption fran the Executive Order to
allc~ then to use a chemical toxicant , but it is felt that 1080
( sodiun f luoroaceta te) should be avoided unless other means of con-
trol are sh~~n to be ineffective. In this way, we can take all
steps necessary to avoid secondary poisoning and all~~ the Army to
prepare an Enviroru~nta1 Impact Statement for a spring prcgram,
if 1080 proves necessary.

A diphacinone arid zinc phosphide program is expected to
result in reliable reduction of ground squirrels, arid to reduce
the hazard of an epizootic , and subsequently, a plague threat to
hunans. Also, since the ground squirrel population will not be
campletely exterminated , we would advise the continuation of the

• carbaryl dusting program which has been shcMn 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, inchiding the California Department of Health, the

Army Surgeon General, and the Center for Disease Control (CDC),
• and with the agreed upon rea:rtuendation 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 f ran 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 fran over-
grazing of the federal lands involved. He wrote that he did
state the belief, essentially in agreenent with EPA , that the
Army would benefit fran 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 açply to control the ground
squirrel population. I ~~ild add that any field use of zinc
phosphide must be closely monitored by representatives of the
California Fish and Game Department , and/or tie U.S. Fish and
WiJ~ life Service, to ensure that provisions of the Endangered
Species Act are follo~~d 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 E~cecutive Order in order to use
t~ cicants having secondary effects for the purpose of rodent con-

• trol on military installations in California.

It is our understanding fran 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
cxinplex 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, arid positive serological
f indings in carnivores. With this indication of a plague focus in

• the vicinity of human activity, and the knc~ n 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
t~ cicants will be used with concern for human safety arid the vested
interests of all State and Federal agencies.

On September 9 , 1976 , Mr. Nathaniel Reed , Assistant
Secretary for Fish and Wildl i fe  and Parks , U. S. Departm ent 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 knc~ ledge in this Department . H~~~ver , there may be
sane question as to the imm ediacy of the emergency since the ~~ ro-
randum of lècord attached to your August 20 letter indicates that
broadcast application of 1080 rodenticide is not anticipated before
spring of 1977. While this delay is attri±*ited to procedural
requirements occasioned by restrictions on the toxicant of choice,

- - - - 
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• 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 s~ ui~ therefore not be prohibited as a
field rodenticide by the Executive Order .

It shc~.ild also be noted that as prerequisite to implementing
the emergency provisions of Section 3 (b) of the Executive Order ,
consideration iaist be given to Section 1(5) which states as the policy
of the Federal Goverrirent to “assure that where cI~~nical toxicants or
devices are used pursuant to Section 3 (b) , only those outhinations of
toxicants and techniques will be used which best serve human health
and safety and which minimize the use of toxicants and best j~rotect
nontarget wildlife species and those individual predatory animals
and birds which do not cause dama~e. . .”  (emphasis added) . The choice
of 1080 as the preferred rodenticide in this circumstance si~ .i]~ be

• s~~ighed carefully against the policy stated in Section 1(5) of the
Execi~~.ive Order .

Again referring to the Met~ rardun 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
ground squirrel population at the Fort Ord ccxmplex. Numerous studies
of ground squirrels and other range rodent populations suggest that
a number of environmental 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 envirormentally safe with minimal need for toxicant
use or other control techniques. I reccnmnend 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
arid conditions under which they may be used when controlling damage
caused by nonpredatory marrmals, birds arid reptiles on Interior
Department lands or in programe under Interior Department jurisdiction• in cctmpliance with Executive Order No. 11643.

The stated policy of Executive Order !~b. 11643, “Environmental
Safeguards on Activities for Animal Damage Control on Federal Lands,”
provides specific restrictions on the use “ . . . of cI~~ ica1 toxicants
which cause any seccridaxy poisoning effects for the purpose of killing...
rmanmnals, birds, or reptiles....” Further, the policy clearly states
that all nwrrmal and bird damage control programs “ . . . shall be con-
ducted in a manner which contributes to tie maintenance of environ-

• mental quality, and to tie conservation and protection , to tie greatest
degree possible, of the Nation’ s wildlife resource . . . .“

109

• ~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



n
N

Secondary Poisoning Effect Resulting Frar~ 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 arid quantity that its chemical action will cause
significant bodily malfunction, injury , illness or death to ron-
target animels or to man when the body part retaining tie chemical
in question is ingested.

It is clear that tie degree of toxicity of a chemical varies
in accordance with its respective chemical and physical properties
arid 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 same toxicants will have a “secondary poisoning
effect” only as a result of gross application and conseguent accu~ i—
lation in the target species. Accordingly, if these toxicants are
not used in such gross amounts, it is permissible 1:0 use then for
tie control of non-predatory, depredating mairmals arid birds . Thus,
it is within the intent of Executive Order No. 11643 that determi-
nation of a “secondary poisoning effect” rrList all~~ for consider-

• atj on of amounts and netluis of actual field use as well as the
toxicological properties of tie chemicals in question (CF , 50 Am.
Jr. Statutes, 378, 382) .

In suirmnry , toxicants which have a tI~~ retica1 secctidaxy
poisoning effect riiay be used if , in practical application, toxic
concentration, bait materials, and methods of application are so
control led 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 kn~~].edge
of specific habitats. Standard dose-weight pharmacology toxicity
estimates should be considered as they relate to the target organien
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 r~~ -target populations
will rot result fran field patterns of use, that such uses ccxrply
with federal and state pesticide use regulations, arid that programs
proposing use of chemical toxicants are submitted as appropriate for
review and approval by the Federal WDrking Group on Pest Managetent.
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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 no~ responsible
for proposed program reviews on certain federal lands and programs.
Military lands are not included in his review responsibility , ~ it his
recamendations may be solicited. )

Thxicants Permitted for Non-Predatory Mammal
arid Bird Control (partial)

Only the foU~~ing chemical toxicants may be used within the
context of these guidelines:

1) Non-predatory maninal control baits — baits treated with
strychnine alkaloid or zinc phosphide may be used for
controlling non-predatory mammal damage. Potential for
secondary poisoning effects fran normal uses of these
toxicants are related to rarnant amounts of tie toxicant
rot degraded in tie gastro-intestinal tract prior to death
of tie target individual arid are rot associated with other
body parts. Since baits are treated at tie lc~ est concen-
tration effective against target animals, the possibility
of secondary poisoning effects” occurring under field
conditions is rei~ te. ~kjwever, if there is reasonable
doubt as to secondary poisoning hazard , use will rot be
made.

3) Burr~~ fumigants -- These fuinigants include cyanide can-
pounds, carbon bisulfide, methyl brctnide arid chioropicrin.

• 

- 
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 raicte.

4) Suffocating cartridges -- These devices , when ignited
arid inserted into closed burrc~ s, rerove 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-cczmensal mammals, birds arid reptiles. ¶Ile order
does rot apply to urban bird arid rodent control programs for resi-
dential , industrial , arid urban facilities, including garbage dunps ,
~xmnunication facilities , etc.; the order does rot restrict the type
of chemical toxicants that can be used in these situations.
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Cali fornia  Authori ty

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 regulations 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 container s,
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 huimans.
If the director receives a report fran 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 ht~nans , he shall
forthwith advise tie cxitinissioner of the ~~ inty 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
fo1lc~ ing:

(a) Any petrole~.in, acid, coal or oil tar, lauçb lack, aniline,
asphalt, bitumen, or residuary product of petroleuat, or carbonaceous
material or substance.

(b) Any refuse, liquid or solid, fran any refinery, gas house,
tannery , distillery, chemical ~~rks, mill t.r factory of any kind.

(c) Any sa~ 1ust , 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 Regula tion and Policy

Monterey County Ordinance. Monterey County Ordinance328 states:

An Ordinance to enforce tie extermination of ground squirrelsin the Qx~nty of I’bnterey, State of California, arid p~inish theviolation of tie sare by fine or iniprisorinent, or both.

Tie Board of Supervisors of the County of frbnterey do ordainas foll~ qs:

Section 1. Every person, finn or corporation , owning, leasing ,possessix~ or occupying any land in tie County of l.~ nterey, State ofCalifornia, in arid upon which there are any ground squirrels , shall ,upon the discovery or knowledge of such presence of ground squirrels,im mediately proceed in good faith to endeavor to exterminate, killarid destroy the sane by placing , spreading and distrihiting poisonedgrain upon said lands to be taken, eaten or 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, finn 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 pnüshed by a fine
of not less than $25.00, arid not more than $100.00 or by inprisoriTent
in the county jail for a term not exceedino ore hundred days, or byboth such fine and im~prisorment; 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
fran and after the 2nd day of November, 1908 .

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

WHEREA S, by reason of the lack of control of ground squirrels
on Fort Hunter Liggett and Camp Roberts, tie squirrel popolation
on said reservations has reached such proportions as to create a
serious health hazard as well as a serious econanic 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 arid Camp Roberts by
the U. S. Army;

NG’J , THEREFORE , BE IT RFSOLVU) that tie Board of Supervisors
of the County of ~~~terey supports tie act ions of the U. S. Army
in obtaining through channels approval of the use of 1080 poison
to control ground squirrels on Fort Hunter Liggett arid Camp
Roberts and environs.

San Luis Obispo County Resolut ion.  Resolution #76-426
(June 7, 1976) states:

WHEREAS , tie Federal enclave k~u~n as Camp Roberts, located in
the northern portion of San Luis (bispo County has, since 1973, be—
~~ne the site of an evergrowinq infestation of specif ically the
California Digger Ground Squirrel, ~~ h that said infestation now
covers the entire camp consisting of appracimately 42 ,000 acres;
and

WHEREAS , the indigenous plant lif e of Camp Roberts has never
been sufficient to sustain this evergrowir~ pop~1ation of ground
squirrel , and because this condition has be<xzre even more aggra-
vated due to this year ’ s drought. vast migration of ground squirrel
may be reasonably anticipated to begin in tie early suitner of this
year; arid

WHEREAS , since 1973 said infestation has caused thousands of
dollars of dam~ ge to surrounding prcperty owners ’ crops and pasture,
an~ said infestation is expected to cause even greater damage this
ye~r; and

WHERE AS, Kern County, which is axitigucus to Sari Luis (bispo
County, has just ~eported its first death fran pr x c  plague in
36 years; - ease fran bites of fleas carried by infected ground
squirrel , tie cause of death being listed as pre~zronic plague, the
most virulent and dangerous form of plague; and

WHEREAS, the San Luis Cbispo County Health Departhent has
characterized the potential for plague transmission by tie infestation
of ground squirrel at Camp Roberts as a clear arid present danger
to all persons livir~ in the vicinity of said camp, and

WHEREAS, local goverrrent lacks tie necessary authority to
properly control such health hazards occurring in f ederal enclaves;
arid

WHEREAS , the Secretary of Defense of the United States of
Anerica has authority to order the eradication of these pests.
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HC~ , THEREFORE , BE IT RESOLVED by the Board of Supervisors of
San IAlis Obispo County that:

1. The Secretary of Defense be notified iint~~iately that the
infestation of ground squirrel at Camp Roberts poses a clear and
present danger to the health and safety of residents of the County
of San this Obispo, State of California ; and

2. That tie Secretary of Defense is lereby requested to take
iinnediate action to eradicate these pests.

San Luis Obispo County Vertebrate Pest Control Policy .
The Vertebrate Pest Control Policy adopted February 3 , 1969,
states:

1. Purpose: The purpose of this policy is to establish a
uniform and equable procedure for providing assistance in verte-
brate pest control to landholders in San Luis Cbispo County.

2. Responsibility: The ~gricu1tural Canmissiozer of San
Luis Obispo County has tie responsibility for irnplanenthig this
policy.

3. Definitions:

a. “Vertebrate Pests” incl~.ides ground squirrels, neadow
mice, jack rahoits, or any other nonprotected verte-
brate pest of farm crops or of public health sign!-
ficance .

b. “Poison” neans any econamic poison used for verte-
brate pest control .

c. “Bait” means materials used for rodent control which
consists of a rodent food material treated with a
poison .

d. “Plague areas” leans those areas designated by the
State Departh~ nt of Public Health, in aocordance
with Sections 6021-6024 , California 1~jricu1turalCode.

4. Authorization: Subject to applicable State laws, tie
~~ricultural Ca~inissioner is hereby authorized to:

a. Prepare and sell poisons arid baits at cost. Sale
to irresponsible persons shall be refused and
quantities sold may be limited to actual needs.

b. Prescribe and enforce conditions for the safe and
effective use and storage of poisons arid baits as
may be deat~ i necessary.
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c. Conduct vertebrate pest control operations when
feasible and necessary for tie protection of public
health and agriculture within the County.

d. Establish a schedule of charges for poisons and
baits for sale.

5. Preference: Tie order of preference for coridtxting County
Vertebrate pest control operations shall be as follcMs:

a. Plague areas.

b. Areas where owners of contiqucxis properties have
requested assistance and are willing to cooperate
in an area-wide vertebrate pest control program.

c. Individual properties outside of tie above cateqories,
upon request fran the landholders thereof .

The primary responsibility for controlling all vertebrate pests
( incltiding ground squ irrels) lies with tie landholder except where
specifically directed by State law.

Safety to man , danestic animals, and non-target wildlife niist
be stressed in all programs of vertebrate pest control.

Public Health/Plague

Federal Responsibilities

Army Regulation 40- 5 (September 2~~, 1974) prescribes a
comprehensive disease prevention and environmen tal enhancemen t
program for the U. S. Army and area s under its control. The
program encompasses communicable and chronic disease control ,
public health , environmenta l eng ineering , environmental physio-
logy, health nursing , medical entomology , nu tri t ion , rad iological
hyg iene , occupational health , aviation medicine and health
standards. It establishes policy and delineates areas of re-
sponsib ility for commander s, med ical au thori ties and the Surgeon
General.

Army Regulation 420-76 (November 24 , 1971) defines responsi-
bilities , prescribes procedures , and in accor dance wi th DOD
Instruction 4 150.7 establishes standard s for :

1. The safe and efficient control of animal reservoirs
and disease vec tors and of pests which impair morale
and eff ic iency of personnel and damage or destroy
real property and stored supplies at Army installations.
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2. The prevention of excessive pesticide contamination of
installations and/or adjacent areas.

It delineates the responsibilities of the facilities
eng ineer , engineer entomologist and installation surgeon.

Letter of the Surgeon Genera l, August 5, 1976 to Commander
U. S. Army Health Services Command , subject: Flea Control at
the Fort Ord Military Complex states:

1. The Surgeon General has determined that the large ground squirrel
population at tie Fort Ord military catplex (Fort Ord , Fort
Hunter Liggett and Caitp Roberts) represents a significant public
health threat. Pending the results of actions to obtain an
ex~~ption to use the toxicant, “1080” , for ground squirrel con-
trol , it is planned to initiate controls in areas of human
habitation by trapping or the use of diphacinone. Flea control
will be initiated prior to squirrel control .

2. The State of California has reported that carbaryl ~~es not
give consistent results , arid reoamexids DDT for flea control .
To be able to use DIYr , a “crisis” or “specific” exErption ITLLSt
be sought fran the Administrator of the EnvironxTental Protection
Agency. To support such a request , information mist be presented
to sI~~ that the currently registered product , carbaryl , is not
effective.

3. Request that the necessary field tests be conducted at the Fort
Ord car~lex to determine the efficacy of carbaryl in tie control
of f leas on ground squirrels , and that these tests be conducted
at tie earliest practical date. The results should be forwarded
to F~)DA, DASG-I~ H—E , as soon as possible.

Excerpts from U. S. Department of Army Off ice  of Adjutant
General letter of December 3 , 1976 addressed to various mili tary
commands , subject:  Plague Surveillance Program states:

1. Reference Executive Order 11643, Environlental Safeguards on
Activities for Animal Damage Control on Federal Lands, February
1972. (Rewritten as Executive Order 11870, July 1975, arid
amended by Executive Order 11917 , May 1976) .

2. Background:

a. Sylvatic plague is erid~ nic in the ~~stern third of the
United States. Within recent years, the incidence of both
epizootic plague arid human plague cases fri this section of the
country has increased markedly. During 1976, plague activity
in animal populations was identif ied at four U. S. Army instal-
lations, and 13, 000 acres were treated with insecticide to
control the flea vectors.
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b. Referenced Executive Order prohibits the use on Federal
lands of rcxlenticides that cause secondary poisoning effects.
This prohibition, which has been in effect since 1972, has
inhibited rodent control programs at sare installations to such
an extent that the resulting excessive rodent populations now
constitute a signif icant threat to human health. ~I’ne Surgeon
General has determined that such a threat to health f ran plague
definitely exists at Fort Ord , Fort Hunter Liggett arid Carp
Ptherts , California.

c. Following this determination by the Army Surgeon General
in July 1976, Depar~ rent of the Army was designated as the DOD
lead cczrponent to develop a plan to control ground squirrels arid
other plague-susceptible rodents at applicable DO!) installations.
The first required action is tie developient arid inpleirentation
of a plague surveillance program to determine tie DOD instal-
lations where rodent control programs should be instituted . The
Army position with respect to control rreasures is that a threat
to human health is the only reason to use toxicants having
secondary effects.

d. This letter outlines responsibilities and provides detailed
instructions for tie conduct of the Army ’s plague surveillance
program.

3. Concept of C~erations:

4. This plan will be iirplerrented at all identified installations
effective 1 January 1977.

The following was an attachment to the above letter:

US AR4Y INSTALLATIONS ThCLAJDED IN SURVEIIJJsNCE PR(X RAM AND REXJJIRED
~ J I~JE ILLA~~E

1. The following installations are sufficiently at risk to warrant
major surveillance:

a. Installations

Fort Ord , CA Fort Hunter Liggett , CA
Cairp Roberts , CA Fort Carson , CO
Pocky Mountain Arsenal, CO , Navajo Army Depot, AZ
Fort Wingate Army Depot, ~ 4 Fort Lewis, WA

b. Surveillance E1~ rents.

1) Carnivore Blood Serum. Collect and sulxnit 25 to 30
carnivore (coyote, bobcat , fox, raccoon, etc.) blood serum
sarrples during the period February , March , arid April each

• year.
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2) Rodent arid Flea Population Characterization. Develop
baseline data on species arid densities of rodents and fleas
potentially involved in plague transmission arid determine the
degree of human contact with such populations. Evaluate popu-
lataon densities at least annually, where highly susceptible
rodent species (rock squirrel , beecheyi ground squirrel , and
prairie dog) occur .

3) Rodent Population Observation. Where highly susceptible
rodent species occur , observe rodent populations for unusual
conditions (sick , sluggish or dead animals) that may signal
disease activity . Observations should be acoanplished at least
twice nonthly when rodents are active (i.e., when the nean
tEnperature exceeds 40°F) .

4) Liaison Activities. Establish and maintain liaison
with local and state health authorities to ascertain any poten-
tial plague activity in proximal civilian areas.

5) Epizootic Investigation. When unusual activity or
dead animals are observed in the rodent population, or when
plague activity is determined by carnivore blood serum analysis,
an epizootic investigation will be initiated (as a minimum,
investigations should inclixle the collection of dead animals,
trapping rodents for sera and flea collections , and swabbing
burrows for f leas) .

• ca l if o r n i a  Respons ib i l i ty

The r e spons ib i l i t y  for the control  of communicable  disease
and the p ro tec t ion  of the  community is shared by the State

• D e p a r t m e n t  of Public  Hea l th , the local hea l th  officer and
• the community itself.

This responsibility is defined and fixed in two types
of legislation . In Division 4, Chapters 1—6 , Section 3000
and fo l l owing  sections of the Hea l th  and Safe ty  Code , the
f u n c t i o n s  and d u t i e s  of s ta te  and local hea l th  departments
are  s ta ted as a re  those of c e r t a i n  i n d i v i d u a l s , i . e . ,  those
s u f f e r i n g  f r o m  or exposed to contag ious d isease  and those
in the communi ty  h a v i n g  knowledge of such persons.  These
are  broad s t a t u t o r y  provis ions  concerning quarantine , isola t ion ,
r e p o r t i n g ,  etc. , with provis ion  for legal pena l t i es  fo r  vio-
lation of the statutes.
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H e a l t h  and Sa fe ty  Code:

3000. “Health officer”, as used in this division, includes
county , city, and district health officers, and city and distric t
health boards , but does not include advisory health boards.

3053. Upon being informed by a health officer of any con-
ta~ious , in fectious, or ccirinin icable disease the state depart-
ment may take such measures as are necessary to ascerta in the
nature of the disease and prevent its spread. To that end,
the state departuent may, if it considers it proper, take
possession or control of the body of any liv ing person , or the
corpse of any deceased person.

3110. Each health officer knowing or having reason to
believe that any case of the diseases made repor table by regu-
lation of the Board of Public Health, or any other contag ious,

• infectious or carinunicable disease exists, or has recently existed ,
within the territory under his jurisd iction , shall take such
measures as may be necessary to prevent the spread of the disease
or occurrence of additional cases.

Regu la t i ons  of the  C a l i f o r n i a  State Board of Public Hea l th :

2501. Reports by rj xal Health Officer to State Department
of Public Health . (a) Individ ual case reports: Each local
health officer shall report at least weekly, on the prescribed
form , to the Director of the State Depar tment of Public Health
each indiv iJual case of those diseases or conditions in the
abcve list (Section 2500) wh ich have been reported to him in
the last seven days.

Note :  The l i s t  r e f e r r e d  to above includes plague which
r e q u i r e s  an immediate  report  b y telephone or t e l eg raph .

Letter from Surgeon General , June 11, 1976 , to Jerome
• Lackner , Di rector , California Department of Public Health

states:

I krx w you are familiar with the probl~ ns posed by the ground
• squirrels at the several installations in the Fort Ord military

canplex since the termination of control measures in 1971. Of cx n-
cern to ma , arid I am sure also to the State of California , is the
potential public health threat engendered by their excessive numbers.

The research project entitled, “Ecology and Control of Sylvatic
Plague at Hunter Liggett Military Reservation” , being conducted by
Letterman Army Institute of Research , has yielded over 1,200 rodents
during the last 16 nonths , r~ ne of which has been found positive for
plague organisms. More recently, the trapping area has been extended

L 
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and predatory animals have been included. Serological evidence of
plague infection has been found in one coyote, one feral house cat,• eight dogs and one ground squirrel . This suggests that there are ,
or were, active plague foci on the reservation or in the vicinity.
The existing surveillarx~e evidently has not been extensive enough to
locate these foci .

Aside fran the surveillance aspects of the research , t~~ ofthe main thrusts have been to evaluate the effects of the oral
systanic insecticides, Trichiorfon arid Phoxim, in controlling fleas
on wild rodents, arid the effectiveness of the anticoagulant rodenti-
cide, Diphacinone, in controlling ground squirrels. While the
initial results of these studies are encouraging, it seems possible
that a control program might have to be initiated before the value
of newer measures can be denrxistrated unequivocally .

• One of the possible ex~ nptions to the Executive Order against
• the use of toxicants with secondary effects, including 1080, is the

d~ ronstration that a hazard to human health exists. It ~~uld appear
that neither the Army nor the State can af fort to wait until the

• threat is manifested by a case of hunan plague. Therefore , pending
the cczpletion of the research effort to d~ m~nstrate the effectiveness
of control metJ~ ds that ~~uld appear not to fall under the constraints
of the Executive Order, I should appreciate having the state’s position
on the following issues:

1. What evidence ~~u1d be appropriate to declare that the
excessive number of ground squirrels constitutes a hazard
to human health?

2. In the event the surveillance program results in the iso-
lation of Pasteurella ~estis fran ground squirrels or other
rodents , or the identification of a rodent die-off due to

-• 
plague, what control measures should be instituted?

3. ~‘buld a rodent die-off in one area constitute the basis
• for initiating control measures in other , as yet unaffected

areas?

Your timaly assistance in this matter is greatly appreciated .

• Response of Director Lackner , June 30 , 1976 , to Surgeon
General states:

Thank you for your letter of June 11, 1976 , routed by Major General
Robert W. Green, M. D.,  concerning ground squirrel problems at Hunter
Liggett Military Reservation and Carp Roberts.

As you know, ~~ have been well briefed in this matter . Members
of our staff participated at the hearings held at Hunter Liggett in
April and have undertaken surveillance to assess the econamic inpact
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arid the epizootiological potentia l for plague in these areas.
Through our Vector Control Section we have continued to maintain
effective liaison with Army personnel at Fort Ord, and at Fitz-
siimons Army ~~iical Center in Denver.

Responding directly to the three questions fran your letter,
we offer the following ~~i1rents :

1. Grourxi squirrels that occur in areas of substantial human
activity are a hazard when they or their fleas show evidence
of zoonotic disease, in particular , buhonic plague. They
also becane a matter of concern when population levels
exceed the ecological carrying capacity of the area , thereby
increasing the epizootic potential should disease , such as
plague, be introduced into the population. This Department
has reccimerided that ground squirrels be sharply reduced in
number at Carp Roberts in areas of significant human exposure.
Ground squirrel control should be preceded by or acccinpanied
by flea control . This includes hoth the central Camp area
as well as the bivouac areas where maneuvers are performed.
Population levels are high at Hunter Liggett , although not to
the extent observed at Carrp Roberts. ~~ believe, therefore,
that control should also be undertaken in areas of substan-
tial human activity at Hunter Liggett. The consensus of
specialists at the April meetings at Hunter Liggett indicated
1080 to be the rcidenticide of choice, provided authorization
for its use can be obtained.

2. Flea control should be initiated at the site of a plague• epizootic in a locality occupied by humans and prophylactically
• in surrounding areas of continuous ground squirrel occurrence .

The only ef fective method to kill fleas is to dust the insecti-
cide directly into the burrows. Area-wide and aerial appli-
cations are ineffective arid uncalled for . In our experience,
DDT is the only proven effective insecticide for use against

• plague-infective fleas. Carbaryl , the only insecticide• registered for this specific use, has perforn~~1 inconsistently.
Our Departhent arid the Colorado Department of Health have set
precedents this year by using DDT under the “crisis ex~iption”

• clause provided under EPA authorization .

Because the high ground squirrel population is itore or less
continuous throughout the valleys at Hunter Liggett , the
logistics of dusting burrows over hundreds or thousands of

• acres subject to use may be irrpracticable. Consideration
might well be given to quarantining certain areas against
training or other general use where flea control ~~uld have
to be delayed for periods of three to six nDnths . ~~ do not
ki~~~ precisely 1~y,q long plague-infected ground squirrel fleas
may live away fran their hosts, but three to six nonths should
provide an ample margin of safety.

L— 
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• 3. A determination of control measures appropriate for areas
peripheral, to an epizootic where rodents appear healthy
and are present in moderate numbers , calls for carefully
s~ ighed judgments tailored to the situation at hand. These
~~uld consider the topography of the land, the continuity
of the susceptible rodent populaticns, the diirensic*~s of

• potential human exposure, and the extent arid intensity of
the epizootic. A judgi~nt can usually best be made by
n~M ca1 entcztologists who have had an cç’port~mity to
examine these arid other relevant matters carefully.

• With plague circulating in the area of Hunter Liggett, as
evidenced by carnivore serology, it appears inevitable that the
disease at sate tine in the future will enter into the highly
susceptible ground squirrel population. Plague epizootics and
liiman exposure have occurred in this area in the past. Plague
occurrence has not been documented at Canp Reberts, but epizootics
in past years may have occurred there undetected.

• It ~ould be our hope that the Ebcecutive Order can be waived arid• that effective ground squirrel control can be undertaken in the
critical, areas specified .

‘

L __ _  _  
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P R O P O S E D  A C T I O N  A N D
A L T E R N A T I V E S :

I M P A C T S  A N D  M I T I G A T I O N S

Introduction

This section describes in detail the proposed action,
• the viable alternatives and discusses the impacts and mitiga-

tions of each. Earlier sections of the report have discussed
the proposed action in general terms , described the relevant
environmental features of the region and of each of the
mili tary installa tions -- For t Ord , Fort Hunter Liggett and
Camp Roberts. Detailed environmental information is provided
on the ground squirrel life history and populations , damage
by ground squirrels, grazing use and the flea/plague inter-
relationships —— because each of these are key factors in
considering the environmental impacts of the proposed ground
squirrel control programs.

The impacts of the proposed action and of the various
viable alternative s are being considered together in one
section because this combination seemed to be the most logi-

• cal way to present a large amount of interrelated data , con-
sider numerous alternative control measures , narrow these to

• 
- - a few viable alternatives and discuss the impacts in a manner

that is understandable and yet minimizes repetition .

The section first discusses the various considerations to
the selection of a ground squirrel control program . These
include discussions of approaches to and timing and methods of
ground squirrel control as well as flea control. It describes
and categorizes the areas to be treated and finally outlines
needs for surveillance, monitoring and testing .

The next section describes the proposed action , its objec-
tives and the objectives of the various interest groups. The
detailed methods of treatment and application are outlined for
the open range , areas of human activity and special areas of
concerns. The impacts resulting are identified and possible
mitigation measures discussed .

The alternative section then describe s a limited number of
viable alternatives which should still be considered for a short-
range solution to the identified problems caused by ground
squirrels. These will be limited to 3 alternatives:
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1) alterna tive chemica ls for use on open range lands , 2) changes
in open range land areas to be treated , and 3) no action
alternative . Other control alternatives will have been discussed
and evaluated earlier in this section and dismissed for a var iety
of reasons, i.e., not being viab le or because certain fea tures
of proposed action appear to be the most attractive option
available.

A summary of impacts of the various alternatives is pre-
sented and finally, the section will discuss long—range consider-
ations and suggest recommendations for monitoring and surveil-’
lance prog rams and possib le testing programs.

Considerations on Selecting a Ground Sguirrel
Control Program for Fort Ord Complex

• Approache s Regarding Ground Squirrel Control

• The Army has proposed a ground squirrel control program
at Fort Ord , Fort Hunter Liggett and Camp Roberts to solve
three types of problems caused by high ground squirrel popu-
lations : 1) threat to human health ; 2) damage to adjacent
crop lands; and 3) damage to military facilities. While each
of these types of problems all relate to large populations of
ground squirrels , the possible action which may be taken to
solve them does vary, particularly as it relates to area s on
which ground squirrels are controlled . The basic approach ,
therefore , in considering both the proposed action and in
establishing alternatives for reducing ground squirrel popu-

• lations is indicated in the following table .

Action on E f f ~~c tivoness  E f f e c t iv e n c  rs E f f e c t i v en e s s
Ground Squir re l  in P. in i : . izieg in M1n~ Th iz in g  ~n M i n i m i~~i f ly
Con trol  Th reats  to Dama ge to Damage to

}~uznan H ea l t h  A d j a c ent  Crops M i l i t a r y
__________________________________________________________ r a c i l i  t ics

Reduct ion  of a l l  r r o dr r a t c
or high populatloar on
the 3 mili tary establish-
ments X X x

Reduction of populations only
in high human use areas X XXX XX

Reduction of popule tions
only on the perimeter
of the r i il i ta~-y p~ ope r t y  XXX X XX X

No act ion xxx xxx xxx

X Rest overall solution bared on present information and
pro-”.n technojogy

XX Hel pful , bat gener ally considered inadc-~ uaLe
XXX Doub t f u l  v a l u e
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Timing of Squirrel Control Prog ram

Timing is a most critical part of effective ground
squirrel control. W ithout adequate attention to the proper
timing , control may be totally ineffective , resulting in
wasted pesticides and potential environmental contamination
without benefit .

Timing is important because unlike commensal rodents such
as rats and house mice which are active year around , ground
squirrels are unique because many go into hibernation in the
winter and aestivation in the summer . At these periods control
methods are inef fective .

Bai t is most ef fective when the maximum number of the
existing squirrels are active daily above ground and are
foraging for seeds as opposed to vegetative portions of the
plant . There are essentially three periods when activity is
at its best: 1) the breeding period which occurs a few weeks
following emergence from hibernation . Depending on the areas ,
this peak breeding period may last , roughly , from 3 to 6
weeks . By collecting and autopsying a random sample of the
squirrels, the breeding period and progression of gestation
in the female population can be ascertained quite precisely.

This breeding period of high activity often cannot be
used for baiting because the squirrels , although active , are
feeding principally on green forage and not on seeds , hence
baits consisting of grain are normally avoided except in
relatively rare situations. The use of green forage as a
bait has been explored ; however , it is not recommended for
the California ground squirrel for reasons of potential hazard
to non-target species , efficacy , costs and practicability .

As the season progresses and the young are born , daily
feeding patterns of adults above ground may be variec. and
inconsistent which would influence the success of any type
baiting program with acute toxicants. The lack of efficacy ,
for all practical purposes, eliminates baiting from the time
litters are being dropped until the young are above ground
readily consuming seeds.

2) Another period of high squirrel activity occurs when
the majority of young squirrels have been born and are above
ground foraging for and eating seed . Most of the Cali-
fornia ground squirrel control is conducted at this period .
It is an optimum time because of the high squirrel activity
above ground and because they are accustomed to eating on
seeds , which means they will usually take grain bait. A
determination of grain acceptance should always precede
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baiting programs . This optimum period for squirrel control
is roughly 6 to 8 weeks long , and in Monterey and San Luis
Obispo counties it generally falls in the months of May and
June . Weather conditions and habitat may influence the exact
dates of this period . This ideal control period is of a
re atively short duration , for it abruptly stops when adult
squirrels go into aestivation (summer sleep), which is fre-

• quently brought about by high daytime temperatures.

Fumigants (i.e. methyl bromide , carbon bisuiphide , or
gas cartridges) are useful from the breeding per iod throug h
the time aestivation commences (roughly February throuqh June).
Fumigants tend to become less effective as the soil moisture
decreases , hence in Monterey and San Luis Obispo counties of
California they are most effective in the Winter and Spring
when seasona l rains keep the soi l moist . The use of fumigan ts
diminishes as the soil dries.

3) The third period of high activity may occur in the
Fall of the year as the daytime temperatures subside . When
this occurs many of the aestivating squirrels become active
and are again feeding on seed and on acorns if present . Full
or nearly full activity may not occur each year at this• period ; this is believed to be linked to the weather conditions.
Because of this uncertainty , major squirrel control operations
cannot be geared to this period ; however , this period can be
used for controlling squirrels missed during the Spring control.
Squirrels are often hoarding grain at this time of the year
and gather seeds and grain in their cheek pouches to carry
into their burrows . If strychnine baits are to be used they
are most effective when hoarding is occurring because strych-
nine is absorbed more rapidly through the cheek pouches than
the intestinal tract. Anticoagulant baits may also be effec-
tively used around buildings and other structures at this time
of year. Grain bait of any type may not be sufficiently
acceptable for control once the squirrels are feeding regularly
on acorns , almonds or the like , and hence baiting may have to
be delayed until the nex t year. This period of Fall activity
stops with the onset of hibernation .

It is easy to be fooled on periods of activity , especially
if the population trends have not been followed throughout
the year or if existing squirrels are not examined closely.
The tendency is to not recognize diminishing activity ; this is
brought about by the fact that squirrels born in the Spring
may neither aestivate or hibernate . Thus , sub-adults may be
active throughout the Summer , Fall and Winter , but it must be
remembered that they represent only a fraction of the total
population . Control conducted when the adults are aestivating
or hibernating is superficial and short-lived and can seldom
be justified based on cost/benefits.
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Methods of Ground Squirrel Control

Chemical Control. All information on characteristics,
pharmacology and toxicity of the following rodenticides, where
not otherwise referenced, is taken from the Ca lifornia Depart-
ment of Food and Agri culture Vertebrate Pest Control Handbook
(1975). Additional information on LD5O ’s, symptomatology and
antidotes can be found in the same publication .

Toxicants.

Sodium monofluoroacetate (compound 1080) is a white ,
stable , water soluble , practically taste less , crystalline
powder .

Compound 1080 is a rapidly absorbed toxicant . Death
usually results in one half to two hours (Howard , 1959) from
cardiac or nervous system failure. Monacetin , acetamide , pro—
cainamide , and acetate plus ethanol show some antidotal effects
(Atzert, 1971) . Monace tin is not available in pharmaceutical
grade .

• Compound 1080 has an extremely wide variation in sus-
ceptibility among different animals. Rodents such as ground
squirrels and pocket gophers are highly susceptible. Fish
are very tolerant to 1080 (King and Penfound , 1946). Birds
are generally quite tolerant , e.g. golden eagle (LD50, 1.25—
5.0 mg/kg), Merriam ’s turkeys (4.0 mg/kg), mourning doves
(8.55—14.6 mg/kg), coturnix (17.7 mg/kg), chukars (3.51 mg/kg),
and pheasants (6.46 mg/kg ) (Cain , et.al.); however , California
quail are susceptible (Sayama and Burnetti , 1951) and water-
fowl have been found to be susceptible under situations of high
competition for food (Koehler , 1962). Livestock are susceptible
(Jensen , et.al., 1948). There were 37 known domestic animal
poisoning s between 1959 and 1969 (Atzert , 1971). However , most
of these were related to the animals gaining direct access to
bait containers rather than to bait exposed in the field for
control. No human fatality from 1080 has ever occurred in
California despite its long history of use (Marsh , pers. comm.).

Compound 1080 is absorbed in the muscles and tissues of
poisoned animals and therefore increases the potential of
becoming a secondary poison. Members of the dog and cat
family are very susceptible (Hagen , 1972; Schitoskey , 1975).
Raptor s and scavenging birds apparentl y are seldom affected
(Atzert , 1971)
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Poisoned animals may metabolize 1080 to non-toxic meta-
bolites and/or excrete in the urine large quantities of a
dose prior to death , thus decreasing the hazard of true
secondary poisoning (Gal , et.al ., 1961 In: Atzert , 1971) .
However , according to Swick (1973) rodents may consume or
pouch several times the lethal dose creating a greater
potential secondary poisoning hazard . It has also been showr.
that carcasses of rats poisoned with 1080 remained toxic
8—10 weeks (Pattison , 1959).

The efficacy of 1080 poison depends on many variables.
In the laboratory, marked resistance to 1080 can be artif i-
cially produced in ~orway rats within 4-5 generations (Howard ,
et.al ., 1973). Although repeated doses of 1080 have been
demonstrated to increase the resistance of rats to subsequent
doses, this effect appears to be short-lived and of little
practical significance in its use as a rodenticide (Vertebrate
Pest Control Handbook , 1975; Atzert , 1971). Rodents receiving
subletha l doses may develop bait shyness (Tull Chemical Company ,
n .d.). However , field studies using aerial 1080 to control
ground squirrels have resulted in 90 percent population reductions
after treatment (Marsh , 1967).

David & Gardiner (1966) found that 1080 was not mobile or
persistent in the soil and was rapidly degraded to nontoxic
compounds by soil bacteria . They found no measurable toxicity
in the soil after two weeks. Compound 1080 is also absorbed
by plant roots and other cellulose material , with 5—10 percent
transported to the leave s (Hilton , et.al ., 1969, In: Atzert,
1971). Saito , et.a],. (1966 in Atzert , 1971) analyzed streams
over a 5—month period and found no trace of 1080. Marsh (1967)
found no trace of 1080 oat groat bait after the winter rainy
season . There is also no evidence that hazardous amounts of 41080 can accumulate in the meat of carcasses used for human
consumption (Peters , 1975) . 1080 decomposes at temperatures
over 200°F. Peters was unable to detect organofluorine residues
in oven-baked meat innoculated with physiological amounts of
1080 prior to baking (Peters, 1975) .

Compound 1080 is registered for ground squirrel control
by the state. EPA placed it on a rebuttal presumpt ion list
and on December 1, 1976 issued notice that a rebuttal presump-
tion exists against registration and continued reg istration .
Crimped oat groats is the most commonly recommended bait.
Compound 1080 can be applied by hand or aerially with a poison
concentration of 0.05 or 0.08 percent respectively. For aerial
treatment , pilot and plane costs are approximately $90.00 -
$150 per hour (Nutter, pers. comm . and Marsh , pers. comm.).
Depending on squirrel densities , pilots generally can cover
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approximately 2 ,000 to 3 ,000 acres per hour , spot-treating the
squirrel colonies. Prepared bait costs approximately $0.25 per
pound . The total cost of aerial 1080 application in Tulare
County (1975) was estimated at $0.14 to $0.16 per acre (Clark ,
pers. c om m .) .  Ground application of 1080 was estimated to cost
$1.63 per acre in Fresno County in 1975 (Clark , pers. comm.)
(Table 11).

Compound 1080 is an effective rodenticide . It is the
most commonly used rodenticide for control of ground squirrels
in Cali fornia (C lark , pers. comm.). Because of 1080’s
toxicity , its use for ground squirrel control in close prox i-
mity to humans and their pets is not recommended (Jenkins
and Koehi er , 1948), but because of its efficacy, 1080 is con-
sidered a viable method for large-scale control of ground
squirrels on the Fort Ord complex .

Zinc p hosp hide (Zn3P2) is a gray—black powder that is
practically insoluble in water or alcohol . When exposed to
moisture , a brea kdown slowly occurs , releasing small amounts
of phosphine gas. Containerized dry baits remain toxic almost
indefinitely and exposed bai ts are known to main tain toxici ty
for several months under field conditions (Keith and O’Neill ,
1964).

Zinc phosphide baits have a strong phosphorus-like odor .
This garlic-like odor characteristic is attractive to some
rodents , such as rats , but is often unattractive to other
animals. Bait acceptance by ground squirrels has been poor
in some areas (California Department of Food and Agricultur e ,
1974).

Zinc phosphide is poisonous in some degree to all animals.
There is no specific antidote . Gallinaceou s birds and water-
fowl are highly susceptible to poisoning (Hood , 1972). Some
species of fish may be susceptible to high concentrations of
phosphine gas (California State Water Resources Control Board ,
1971). Following ingestion , it takes from 30 minutes to 2 hours
for death to occur (Dana , 1962).

Zinc phosphide does not accumulate in the muscles or
other tissues of poisoned animals , reducing some of its
secondary poisoning potential. However , complete breakdown of
zinc phosphide in the stomach may require several days and
thus , secondary poisoning can occur if an animal eats enough
gut contents of a recently poisoned anima l (Rudd and Genelley,
1956) .
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According to Hood (1972), zinc phosphide does not seriousl y
contaminate the environment. Zinc phosphide is absorbed by
the soil and breakdown is rapid. It is also absorbed by
roots and leaves of plants , but appears to be transformed to
non-toxic chemicals. Breakdown in water occurs relatively
slowly (Robinson and Hilton , 1971 , In: Hood , 1972).

Zinc phosphide is registered in California for ground
squirrel control and is currently being considered for
registration by the Environmental Protection Agency (EPA) .
Crimped oat groats is most often the recommended bait. Zinc
phosphide can be applied by hand or by aircraft. The recom-
mended poison concentration for hand baiting is .8 percent
and 1.69 percent for aerial baiting . Mixed grain bait costs
approximately 30 cents per pound (Nutter , pers. comm.).
Aircraf t and pilot costs would be similar to those stated for
1080 treatment. The total cost of aerial application of zinc
phosphide in Fresno and San Benito Counties was estimated at
$0.09 to $0.17 per acre in 1975 (Clark , pers. comm.; Schilling ,
1976). Hand application of zinc phosphide in Fresno County in
1975 cost approximately $1.92 per acre (Shilling , 1977)
(Table 11).

Zinc phosphide bait is considered a moderately effective
poison for ground squirrels , often giving erratic control that
is good at times, but fair to poor generally (Marsh , pers .
comm.). The expected percent of control of the Beechey ground
squirrel , using zinc phosphide baits , can reasonably be placed
at approximately 60 percent , on an average , based on general
information in the literature and the consensus of those
individuals in California knowledgeable of the subject (Marsh ,
pers. comm.)., including those who have evaluated zinc phosphide
in San Luis Obispo (Kalar , pers . comm.) and Monterey Counties
(Nutter , pers. c o mm .) .

Stry -hn in.~ is a white crystalline powder with a character-
istic bitter taste. It is available in an alkaloid or sulfate
form . The a1kalo~d form is practically insoluble in water and
very stable. However , when transformed to an acid-salt compound
it becomes water soluble and is subject to leaching in acid
soils. The sulfate form is slightly soluble in water .

Strychnine is a fast-acting rodenticide usually taking
from 5 to 30 minutes for death to occur . The poison is ab-
sorbed most rapidly through the cheek pouches in ground
squirrels , taking one fifth of the quantity of strychnine to
kill as is required through the stomach (Dana , 1962). In one
field study, approximately 20 percent of poisoned ground
squirrels died above ground and thus were available to scaven-
gers or preda tors (California Department of Food and Agri-
cul tur e , 1974)
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According to Hood (1972) strychnine baits are poorly
accepted by ground squirrels. However , this depends on the
species and sometimes the subspecies . One study showed a
bait acceptance of only 11.4 percent (California Department
of Food and Agriculture , 1974). Because of its fast-acting
nature , strychnine baits must be exposed in sufficient amounts
to ensure that each squirrel will find enough bait within a
few minutes to obtain a lethal dose. Otherwise , a sublethal
dose might be taken resulting in bait or poison shyness (Howard ,
1959)

Strychnine is extremely poisonous in various degrees to
most birds and mammals. It is somewhat less toxic to gallina-
ceous birds than other birds. Waterfowl and some domestic
animals readily accept lethal amounts of strychnine bait.
Antidotes are available and can be effective if treatment is
initiated very soon after poisoning .

Strychnine is not absorbed into muscles or tissues of a
poisoned animal. However , residues in the stomach of a
lethally poisoned animal are known to be potentially hazardous
to susceptible predators or scavengers that might consume the
stomach contents. Secondary poisoning of raptors is thought
to be unlikely. According to Hagen (1972) condors are believed
highly susceptible to strychnine poisoning , although there are
no reports of condors being killed as a result of strychnine
use for ground squirrel control.

Strychnine is registered by the state for control of ground
squirrels. It is on EPA ’s rebuttal presumption list for above-
ground use and on Decembe r 1 , 1976 , EPA issued notice that a
rebuttal presumption exists against registration and continued
registration. Whole barley is often the recommended bait with a
strychnine concentration of 0.2 percent. Bait should be hand
placed; aerial baiting is not recommended for squirrel control.
Mixed grain bait costs approx imately $0.80 per pound . The
total cost of hand application of strychnine in Sacramento
County was estimated at $2.00 per acre in 1976 (Miller , pers.
comm ) (Table 11).

The subspecies of ground squirrel , Spermophilus beecheyi
beecheyi, occurring in Monterey and San Luis Obispo Counties ,
is less susceptible to strychnine and is more apt to reject
strychnine , hence such baits are presently used infrequently
for control of ground squirrels in that region of California
(Marsh , pers. c o mm . ) .  Unless toxic shyness or resistance to
other acute toxicants occurs , strychnine should not be con-
sidered a viable alternative for ground squirrel control
on the Ford Ord complex.
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Anti~ oaiulants . Anticoagulant compcunds used in rodent
control belong to two groups: the hydroxycoumarins (e.g.,
warfarin and Fumarin) and the indandiones (e.g., diphacinone ,
Pival and chorophacinone) . Most anticoagulants are stable
compounds. Their sodium salts are soluble in water and often
are used as letha l water baits.

Anticoagulants, which cause death by reducing the clot-
ting ability of the blood , have the same effect on all warm-
blooded animals. Relatively low doses-of anticoagulants are
poisonous to ground squirrels and many other rodents if con-
sumed by multiple feedings over a period of several days. The
same amount of poison bait if consumed in one feeding might have
no poisonous effect. Antidotes are transfusion of whole blood
and oral doses of vitamin K.

The potential of secondary poisoring from anticoagulants
has been reported because they accumulate in tI e liver of a
poisoned animal. All mammals and birds are susceptible to
anticoagulant baits but not to the same degree. Birds apparently
are less susceptible than other animals. Pets would have to con-
sume a quantity of bait over several days to be poisoned . However ,
some poisonings in dogs and cats have been reported . There is
little danger to livestock unless exposed to large quantities of
stored poison biat. Gopher snakes fed poisoned meadow mice were
not adversely affected .

Some resistance to anticoagulants through genetic muta-
tion has been shown in rats. In addition , the effects of
anticoagulants may be nullified in rodents that consume larger
quantities of green feed containing vitamin K (Howard , 1959).

In Monterey and San Luis Obispo Counties the ‘~ost commonly
used anticoagulant is diphacinone . It is registered in Cali-
fornia , but not with EPA for control of ground sqtirrels. Oat
groats are recommended with a poison concentration of 0.005
percent when used in bait boxes or 0.01 percent when spot-
baited . Because of the lack of adequate research data , aerial
application is not recommended . Mixed bait costs approximately
$0.30 per pound . A follow-up treatment in two days is necessary
(Nutter , pers. c o m m . ) .  Hand ba i t ing  of diphacinone has been
estimated to cost approximately $6.43 per acre (Marsh , pers.
Comm.) (Table 11).

The anticoagulant rodenticide , diphacinone , is an effective
rodenticide for ground squirrel control , and its use , along with
that of other anticoagulants such as Fumarin , Pival and chloro-
phacinone , has been steadily increasing for squirrel control over
the last ten years. Ninety percent or greater control is possible
with the exception of situations where highly preferred alternative
foods are available (i.e., walnuts , almonds , acorns) to squirrels.
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Anticoagulants are accumulative toxicants requiring several
(preferably daily ) feeding s to produce death , and death may be
delayed for 5 to 10 days following the ingestion of a lethal
dose. To provide sufficient bait for multiple feedings for the
squirrels , bait is exposed in a bait box or bait station which
confines the material to a central location and yet permits the
squirrels to have access. As the bait is depleted in the station ,
more must be added until the desired degree of control is achieved .
Bait stations restrict access to squirrels or smaller size
animals. Some primary poisoning can be expected in nontarget
species which gain access to the bait. Secondary poisoning will
be minimal.

For control on the Ford Ord complex , it is estimated that
one station would be needed for about every 50 burrows .
Although burrows themselves may be a poor measure of the number
of actual squirrels present, it is the best guide known for
initially setting up bait stations. As the bait station begins
to be utilized , the number of stations is increased or decreased
as bait consumption evidence indicates. Where the burrows are
uniformly scattered over a relatively large area of a few acres
or more, the bait stations might be more efficiently spaced at
200 feet intervals in a type of grid system , even if burrow counts
would suggest more. One station per 50 burrows could still be
used in those areas where the colonies were distinct and more or
less isolated . It is virtually impossible to calculate with any
high degree of accuracy the number of bait stations needed to
treat large acreages , but away from man-made structures one per
acre of suitable squirrel habitat, excluding cantonment areas and
other very high human use areas , would seem a reasonable average
figure for Fort Hunter Liggett and Camp Roberts. Diphacinone ’s
use in cantonment and other human use areas is discussed elsewhere.

Using the figure of one bait station per acre would require
89,500 bait stations in the open range area if all the area were
treated at one time . To avoid such a large investment in bait
stations, the area might be appropriately divided and treated in
three sections so that only one-third the number of stations would
be needed at one time (29,833), moving the stations from one
section to another as control was accomplished. The cost of bait
stations varies considerably depending on durability, complexity
and whether they are sufficiently waterproof to keep the bait dry
in the event of rain . A waterproof station is not needed if
baiting is restricted to periods of no anticipated rainfall. If
the bait gets wet , it will mold and spoil and be unacceptable to
the squirrels.
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Bait stations should be designed so they will not be easily
overturned or opened by larger wildlife species (i.e., deer ,
skunk). EPA recommends that a tamperproof bait station be used
when conducting rat control out-of-doors with grain baits.
Different types of stations may be needed in different areas of
an installation . Where vandalism is high , sturdy stations
may be needed , including a chain and padlock in special
situations . Based on problems of vandalism and theft, and a lso
breakage of stations by deer and livestock which have occurred
in other similar use situations, a loss of 10 percent of the
stations could be anticipated for each 3— or 4—month period . An
extra supply of stations would always have to be available if
needed .

The cost of a suitable bait station, which would include
appropriate warnings stenciled on them (possibly in two languages)
is estimated at $5 each. The cost of 29,833 bait stations -—
enough for Fort Hunter Liggett is divided and treated in three
separate sections -- would amount to $149 ,165 as the initial
investment. Well—built stations should last at least 5 control
seasons if r emoved and properly stored when not in use . However ,
if prorated over 5 years , it would reduce seasonal cost to $1
per bait station. A replacement of 10 percent of the stations
would amount fo 2,983 stations (at $5) and $14,915 for each control
season.

The placement of bait stations in the field initially will
be time-consuming . The stations would be hauled into the field

L .  on trucks and then hand—carried to the location of placement.
Where the truck can be driven right to the location , little
walking will be necessary . However, where the terrain does not
permit this, considerable walking may be necessary. Considering
the squirrel habitat of 89,500 acres on Fort Hunter Liggett, a
rough estimate of the average time for the initial placement of
the bait station would be 6 per hour with a 4-man team hauling and
placing 192 stations (not filled with bait) per day.

Another team would follow to fill each station with from
5 to 15 pounds, depending on the number of burrows and other signs
indicating density . The initial filling of the bait stations
would require about the same amount of time as the station place-
ment (i.e., 192 stations per 4-man team per day). Wages are
calculated to be at $3 per hour or $24 per day for each of the
4—man teams and for one supervisor for each of the 4 teams. Each
team would average approximately 40 miles of truck travel per day
at $0.15 per mile or $6 per day, with approximately 10 gallons of
gasoline used per day . Using 32 (4-man) teams, it would take
approximately 10 working days to initially place and fill the bait
stations on one-third of Fort Hunter Liggett. The cost per station
for initial placement and filling would be $1.14 or $102,030 for
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all 89,500 acres. The bait stations should be checked or
serviced at least once a week to replenish consumed bait. It
is anticipated that on an average , 3 such checkings will be
necessary per station. Working in 4—man teams about twice as
many stations (384 per day ) would be rechecked in the same time
it required to f i l l  them initially . Includ ing supervision and
vehicle expense s, it would cost $0.285 per station for all
reservicing ($25 ,507.50 for 89,500 acres).

The expenses associated with removing stations and
remaining bait from the field would be expected to be the same
as for initially setting them up, i.e., $1.14 per station .

The cost of anticoagulant varies depending on the source .
If it is obtained from county agricultural commissioners , who
sell it to recover the cost of materials , then it would be about
$0.30 per pound . However, the counties ’ mixing facilities are
not large enough to prepare the volume of bait needed without
several months’ lead time. Thus, if this approach is undertaken ,
bait may have to be purchased through commercial sources and the
cost may vary between $0.60 and $1.00 per pound , depending on
the formulation. Commercial baits are not prepared on crimped
oat groats but are more complex formulations.

If the low cost of $0.30 per pound is used and an average
of 7 pounds of bait were consumed from each station , the cost of
bait used would be $2.10 per station or $187,950 for 89,500 acres.
Since the nature of the toxicarit requires that bait be present
at all times, the bait station will still contain some uneaten
bait at the end of the project. This bait, if not contaminated
with insects or mold , can be used elsewhere , but initially bait
in excess of that which is actua lly consumed would have to be
disposed of. Calculating at 1 pound per station of uneaten bait,
the cost would be $8,949.90 for the last one—third of Fort Hunter
Liggett treated. The cost of all the bait would be $196 ,899.90
or $2.90 per acre.

Cost of bait stations for one—third
of area $149,165.00

Cost of bait (656,333 pounds @
$0.30 per pound) 196 ,899.90

Cost of initially setting up and
filling bait stations 102,030.00

Cost of reservicing stations
(average 3 times) 25,507.50

Cost of removing bait stations from
field 102,030.00

TOTAL $575,632.40
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As shown , a cost of $575 ,632.40 or $6.43 per acre would be
involved in conducting a squirrel control program with
diphacinone on all open range of Fort Hunter Liggett. If only
the buffer zone (27 ,000 acres) was treated , the cost would be
proportionally less $173,610). It is anticipated that the cost
per acre on Camp Roberts would be approximately the same, with
39,000 acres costing $250,770.

In some areas of the open range (i.e., impact areas) the
diphacinone bait-station approach could not be used , nor could
stations be used in areas having cross—country traffic or
maneuvering of tanks , trucks or other military equipment because
the stations would be destroyed .

Since no squirrel control project of this magnitude has
ever been undertaken before with diphacinone , all costs pro-
vided are based on much smaller control efforts. The cost of
placing and maintaining bait stations in the rangeland would

- - be considerably more than the cost of using bait stations in
the cantonments and other areas of high human use because of
the differences in distances, lack of roads and lack of access
other than by packing in the materials by foot.

Diphacinone has been used safely and effectively around
homes and farms and in small-scale field situations , but
because large quantities of bait must be exposed in multiple
doses, large—scale field use is prohibitively expensive (Hagen,
1972). Therefore diphacinone or other anticoagularits should be
considered a feasible control method only for small-scale use
on the Fort Ord complex.

Fumigants. Three fumigarits have historically been used
for small—scale ground squirrel control in California. These
are methyl bromide , carbon bisuiphide and gas cartridges.

None of these fumigants is effective on hibernating
or aestivating squirrels because toxic amounts of their vapors
cannot readily penetrate the soil plug built by the squirrel.
Ground squirrels may also plug their burrow against poisonous
vapors making slowly diffusing gases less effective (Dana,
1962)

Methy l bromide (CH3Br ) is a colorless, nonflammable
liquid. It has a burning taste and for all practical purposes
is odorless. Often 2 percent chloropicrin gas is combined as
a warning agent to give it an identifiable odor . Methyl
bromide vapors are 3.5 times heavier than air and will flow to
the lowest parts of a burrow system .
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Vapors of methyl bromide are poisonous to all animals
and to all stages of fleas or other ectoparasites. Death
occurs relatively rapidly from respiratory or nervous system
failure. Injury may also occur from contact of the liquid with
the skin.

Methyl bromide is registered by the state but apparently
not by EPA for use in ground squirrel control (Fitzwater ,
1972). It is usually packaged in one-pound pressurized con-
tainers or larger metal cylinders. Methyl bromide is effec-
tive when injected at a rate of 10 cc per burrow. To pre—
vent the gas from escaping , the burrow is then immediately
plugged with soil. It can be used in dry or moist soil, but
not wherever rocks or other obstacles prevent sealing of the
burrow with dirt (Dana, 1962). The gas costs approximately
$0.86 per pound . The total cost of methyl bromide use in Alameda
County in 1975 was approximately $21.60 per acre (Clark , pers.
comm .) (Table 11). Therefore, the cost and considerable labor
requirements , prohibits its use in large-scale ground squirrel
control especially in rugged terrain (Hagen, 1972).

Carbon bisulphid e or disuiphide (CS2) is a clear , color less
volatile liquid. It is extremely inflammable , which creates
operational and storage hazards , and is slightly soluble in water .
The commercial grade carbon bisuiphide has a strong sulfur odor.
Its vapors are 2.5 times heavier than air .

Carbon bisuiphide vapors are poisonous to all animals.
When the liquid vaporizes slowly , it may have a slow physio-
logical effect on the target species (Dana , 1962). Prolonged
or repeated contact with the skin or oral intake is also
harmful . Acute poisoning in man is rare. However , chronic
poisoning may occur resulting in injury to the nervous system.
Carbon bisulphide vapors at high concentrations can be harmful
to tree roots and other plant life (Marsh, 1964).

Carbon bisulphide is registered by the state and by EPA
for use in ground squirrel control. It is normally applied
in one of two ways: with a special pump (i.e., Demon Rodent
Gun) to force 2-4 ounces of liquid gas into the burrow or by
soaking waste balls (absorbent fibers) in the liquid and then
placing them 15 to 18 inches down into each burrow (Dana,
1962). In both methods , the burrow is then plugged with soil.
Carbon bisulphide vaporizes more quickly when using a pump
and is thus more effective than the waste ball method (Dana,
1962). Carbon bisulphide costs approximately $1.60 per gallon.
The estimated total cost of carbon bisulphide use in Fresno
and Tulare Counties in 1975 ranged from $5.12 to $7.04 per
acre (Clark , pers. comm .) (Table 11). Therefore , the cost
and labor requirements of carbon bisulphide use make this
method of ground squirrel control too costly for extensive
field use.
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Gas cartridges , also referred to as pyrotechnic or smoke
cartridges , are cardboard cylinders filled with sulphur (10.84
percent), charcoal (17.34 percent), red phosphorus (3.2 percent),
mineral oil (14.09 percent), sodium nitrate (43.36 percent),
sawdust (3.52 percent) and other inert ingredients. These con-
tents are ignited with a fuse.

The cartridges release smoke and toxic gases. Carbon
monoxide is the major product, which if inhaled in sufficient
quantities, is toxic to all animal life.

Gas cartridges manufactured by the U. S. Fish and Wild-
life Service are registered by the state and by EPA. One or
two gas cartridges per burrow are effective followed by plug-
ging with soil. They should be used when soils are moist.
Gas cartridges cost approximately $0.15 each. Because of
the expense and labor requirements , large-scale use of gas
cartridges would be prohibitively expensive.

A wide selection of other fumigants including ,
but not limited to, carbon monoxide (CO), sulfur dioxide
(SO2) , hydrocyanic acid gas (HCN), calcium cyanide (CaCN),
chloropicrin (CC13NO 2) and tetrachloroethane (C2H2C14) have
been tried over the years with varying efficacy for the
control of ground squirrels (Storer and Jameson, 1965). The
fumes of gasoline have also been used as a fumigant , but it
is not generally accepted and probably never will be unless
other fumigants become unavailable. The EPA compendium also
lists the seldom used fumigants : ethylene dichioride and para-
dichlorobenz ene, as registered for ground squirrels (Fitzwater ,
1972). The most recent fumigant to be tested for ground
squirrels appears to have been phostoxin, but it is not
registered for use.

The above-mentioned fuinigants seem at this time to offer
insufficient advantages , considering human safety , efficacy
to target species, hazards to nontarget species , and cost and ease
of application , over fumigants such as methyl bromide (CH3Br )
or carbon bisuiphide (CS2) to warrant their use. The question
of registration at both the state and federal level must be
addressed before their use could be considered and therefore,
should not be considered as alternative methods of ground
squirrel control on the Fort Ord complex .

ChemosteriZar~t3. Chemosterilants have been studied with
considerable intensity in the past few years , particularly for
the control of rats (Rattus ~~~~~~ and to a lesser extent some
other pest rodent species (Marsh and Howard , 1973). Mestranol ,
a potent synthetic estrogen , has been experimentally evaluated
on the Richardson ’s ground squirrel with some promise (Alsager ,
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1972; Goulet and Sadleir , 1974). The application of chemo—
sterilants in integrated control programs appears to offer
the greatest hope. The use of chemosterilants as a follow—up
to the use of toxic baits or other conventional methods of
direct reductional control could provide the maximum benefits
by slowing down the potential for population recovery (Marsh
and Howard , 1973). However , chemosterilants cannot be con-
sidered a feasible alternative to the immediate ground squirrel
problem of the Fort Ord complex because none is presently
registered for rodent control in California or by EPA.

C~ er~~c~~Z ?e :eile~~ s. There are no known effective
chemical repellents which can be used to move or displace
ground squirrels from a site. Naphthalene granules are listed
as an EPA registered repellent for tree squirrels , Sciurus sp.,
(Fitzwater , 1972). This material has been suggested for
ridding ~ttics of tree squirrels (Eadie and Hamilton , 1962).
The efficacy of naphthalene as a repellent has not been proven
for the California ground squirrel. Present technology seems
to rule out the possibility of area chemical repellents for
the control of ground squirrels (Marsh, pers. comm.). There-
fore , chemical repellents cannot be considered a feasible
alternative to the immediate ground squirrel problem at the
Fort Ord complex .

New Pode~ ticide.s . A number of potential rodenticides
have been evaluated on commensal rats and mice over the past
10 years , however , few of these have been evaluated on the
California ground squirrel. The newest rodenticide registered
by the California State Department of Food and Agriculture
for ground squirrels is the anticoagulant, chlorophacinone .
The experimental acute toxicant Silatrane was evaluated for
ground squirrel control , but effectiveness was below that
achieved with present rodenticides. This proprietary compound
was never developed as a rodenticide . Gophacide was also
explored for ground squirrel control, but without good results.
Fluoroacetamide (1081) would possibly be effective for squirrel
con trol , although no known studies exist (Marsh, pers. c o mm . ) .
One of the most promising potential rodenticides for ground
squirrels was recently reported by Marsh and Howard (1975)
This expt~rimental toxicant is coded RH-908 by Rohm and HaasCompany.

The Federal Pesticide Law and EPA ’s regula tions concern-
ing existing roderiticides establish a rather adverse climate
for the development of new rodenticides for use on field
rodents of limited distribution . Because of the high costs
involved in registration and the relatively small market ,
private  i n d u s t r y ,  for  the most par t , seems un in te res t ed  in the
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development of new rodenticides for limited uses. The U. S.
Fish and Wildlife Service , the leading federal agency responsi-
ble for the development of field rodent control measures, has
not developed an effective ground squirrel toxicant since they
developed 1080 for ground squirrel and prairie dog control.
The prospects of new acute rodenticides for ground squirrel
control appear remote .

See Appendix F for examples of rodenticide specimen
labels currently used in California.

Mechanical Control.

Trapp.~~~~ According to the California Department of Food
and Agriculture Vertebrate Pest Control Handbook (1975),
trapping can be a “practical means of contro l for ground
squirrels where other methods are unsatisfactory or undesirable ” .
Two general types of traps, live-catch and kill, could be used
to reduce the ground squirrel population at the Fort Ord complex.
Both types of traps have been used to remove populations of
ground squirrels over small areas. A large-scale trapping pro-
gram such as would be needed to effect adequate ground squirrel
control for this project has not to our knowledge been undertaken .
A trap that kills quickly can be constructed by modifying a
wooden box—type gopher trap (California 44 trap) (Becker, 1940;
Marsh and Plesse , 1964). Grain, walnuts, citrus, and melon rinds
are effective baits, depending on the area. A dozen such traps
can be used effectively to remove a small population of squirrels.
The traps are quite selective, depending on where set and what
bait is used . They kill instantly and probably do not leave
trap—wise squirrels (Storer and Jameson , 1965).

Live catch traps (such as the National or Havahart
traps) are also used to take squirrels but are generally less
effective and require more attention than modified box-type
pocket gopher traps. They also present the problem of live
squirrel disposition .

Field use of trapping to control ground squirrels has
met with varying success. Horn and Fitch (1946) found little
success with live traps because of trap shyness, but were
successful with steel traps and wire box traps. Dana (1962)
described a live catch trap and steel trap that was effective
against ground squirrels. However , Hagen (1972) found trapping
an ineffective and expensive means of ground squirrel control
in California , while Weinburgh (1964) stated that trapping
was effective , but only for removal of small local populations
or for cleaning up of those escaping poisoning .
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The method of trapping squirrels depends on the type of
trap used . Kill traps would be placed in the vicinity of a
squirrel colony unse t and baited with a preferred food item for
3 days. After this prebaiting period , these traps wou ld be set
and would remain at the colony for a minimum of 1 week or until
control was achieved . Ini tially most of the squirrel population
may avoid the traps as the trap represents a new object in their
home range (neophobia). After several days this avoidance will
decrease. As the squirrel population is decreased , trapping
success catches per man—day will be significantly reduced . The
overall efficiency of kill traps using modified pocket gopher
box traps (Marsh and Plesse , 1964) is influenced by the squirrel
population density and the skill of the trapper as well as other
factors such as weather. An average daily trapping efficiency
for Fort Hunter Liggett is estimated at 20 percent (20 animals
caught for each 100 traps set).

The placement of traps in the field will vary depending on
the squirrel density and terrain. The traps would be hauled
into the field on trucks and then hand- carried to the exact
location of placement. A good trapper should be able to set on
an average 150 traps per day. It should take a man one day to
check , reset and bait 300 traps. Approximately 200 traps per
day could be retrieved from the field by one man at the end of
the program. The cost of each trap is approximately $3.50. If
prorated over 5 years, the seasonal cost per trap would be $0.70.

To calculate the trapping costs , the squirrel population
will be assumed at 5 per acre and well distributed over their
habitat. To reduce the squirrels by approximately 90 percent over
Fort Hunter Liggett in about a 2-month period using 30 teams of
4 men each are needed . The area would be divided and trapped in
8 equal areas. Trapping would progress from one area to another
as the populations were controlled . It would take approximately
38,038 traps to remove 90 percent of the calculated 447,500
squirrels on all of the 89,500 acres of suitable squirrel habitat
of Fort Hunter Liggett. Setting traps for the entire complex would
require 2,020 man days. Checking these traps during the 6 days
would take 6,088 man days. Retrieval of the traps would require
1, 522 man days. A crew of approximately 120 men would be
required to carryout this program in 80 working days. Four crew
leaders would be required to supervise the program . If all wages
are calculated at $24 per day per man , the labor costs for the
program will be $238 ,080. Each team of 4 men would average approxi-
mately 40 miles of truck travel per day at $0.15 per mile or $6
per day , with approximately 10 gallons of gasoline used per day.
Vehicle costs for the program would be $14,400.

The following is an estimated cost breakdown of the trapping
program for Fort Hunter Liggett:
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Labor for the Total Trapping Program

Cost of initially setting the traps $ 48,696
Cost of checking , resetting the traps 146,112
Costs of removing traps 36,528
Supervisor costs 7 ,680
Cost of traps (@ $3.50/trap) 133 ,133
Vehicle costs (@ $0.15/mile) 14,400

Total (Fort Hunter Liggett, 89,500 acres) $386,549

The total cost of conducting this trapping program over the
entire area (89,500 acres) would be $386,549 or $4.32 per acre.
If only the buffer zone (27,000 acres) was treated, the cost
would be proportionally less ($116,640). It is estimated that
the cost per acre on Camp Roberts would be approximately the
same, with 39,000 acres costing $168,480.

If live traps were used , the cost of the trapping program
would be significantly higher . The cost of these traps would
be about doubl~ . While each trapper would be able to set and
reservice about the same number of traps, the catch efficiency
would be one-half of that achieved with kill traps. Thus
personnel costs would approximately double.

Because of the expense and manpower that would be needed
as well as the non—selectivity of some types of traps, trapping
would not be practical for large—scale ground squirrel control
on the Fort Ord complex , but could be beneficial in human use
areas where other small—scale control methods might be undesirable.

Shooting. Shooting with a .22 caliber rifle equipped with
a scope is a very selective method of controlling small numbers
of ground squirrels (Weinburgh, 1964). If used with discretion ,
there is no hazard to humans or other non—target species.
Shooting has been used to control small numbers of squirrels; in
fact, some ranchers have in the past encouraged shooting by out-
side hunters. Hunting of squirrels is most ef fective where
squirrels are not too dense. Squirrels were once used for food ,
but since the early days when plague was found to infect squirrels,
this practice has been discouraged by health officials.

Shooting is particularly useful for the relatively rapid
collection of random squirrel specimens for determining flea
indexes , breeding condition , littering dates , litter sizes , sex
ratios and diets, all of which may be helpful in planning ground
squirrel management.
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The method of shooting squirrels most often used is where
the hunter positions himself with a good view of the squirrel
colony or colonies where he can sit to shoot. Care must be
taken so that the line of fire and stray or ricochet bullets
do not present a hazard to humans , domestic stock , equipment,
etc. One advantage of shooting is that it is not linked to
food preference or feeding behavior and thus is most effective
if conducted at the period of high squirrel activity just after
emergence from hibernation and prior to the time the young are
born.

Initially , a squirrel population may not be very gun- or
human—shy; but after squirrels are shot at the same site for
several days, they become extremely leery . Best results are
achieved by working in pairs, with two hunters shooting in
unison. This permits two squirrels to be shot with a possi-
bility of each shooter getting a second shot off before the
squirrels take to their burrows. The longer shooters remain
at a location, the more leery the squirrels become and the longer
period it will take for the squirrels to emerge again from their
burrows. At first they may emerge in about 10 minutes, but this
will soon increase to 20—30 minutes and thus efficiency is greatly
reduced . In order for hunting to be effective , it must be
sufficiently intense to produce decisive results.

Based upon the squirrel density and terrain , two good
hunters using this technique may be able to take 18 to 30
squirrels an hour for about six hours a day when squirrels are
most active . Shooting results are generally best in the
mornings when the squirrels are hungry and thus less apt to
take to cover at the report of a rifle. At 24 squirrels an
hour for 6 hour s , two hunters would reduce the population by
144 a day , or 72 squirrels per hunter. As the hunting progresses
and the squirrels become more gun-shy , the daily take can easily
drop to 10 to 20 per man . To calculate shooting costs the
squirrel population will be figured at 5 per acre and well dis-
tributed over their habitat. Figuring a rather high overall
average of 50 squirrels per day per man , it would take the team
50 working days to reduce the squirrels by approximately 90
percent over 1,000 acres. Assuming the hunter received $3.00 an
hour and figuring 8 hours a day for an average of 6 hours of
hunt ing with the remaining time used for  travel , cleaning of
rifles, etc., the hunters would receive $24.00 each per day .
This would amount to $0.42 per killed squirrel for labor only .
The cost of ammunition at $3.00/lOO rounds would raise the cost
to slightly over $0.45 per squirrel. Assuming an average of 20
miles per day per team at $0.15 per mile , this would amount to
$3.00, adding $0.03 to the cost of each squirrel and utilizing
approximately 2 gallons of gasoline per team day.
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In order to accomplish effective reductional squirrel
control in a relatively short time (i.e., 2 to 3 months), it
would probably take somewhere near 89 teams of squirrel hunters
on Fort Hunter Liggett. If one crew leader would be necessary
for every 15 teams, then 6 crew leaders would be needed for the
project. Applying the same wages to the crew leaders as used
for the hunters, it would increase the cost per squirrel by
$0.0l6. The final cost per squirrel killed would be approxi-
mately $0.466 each; and assuming an average of 5 squirrels per
acre for 89,500 acres of suitable habitat on Fort Hunter
Liggett , then the total calculated costs for controlling 90
percent of the squirrels on that installation would be $187,681.50.
Shooting will not be possible for all the area for various
reasons and thus the cost would be proportionately lower.

Comparable cost per squirrel would be anticipated if
shooting were to be conducted on Camp Roberts. Because of the
lower squirrel population on Fort Ord , the cost per squirrel
would be considerably greater as the hunters ’ take per day is
less with lower population .

Shooting will not be possible for all areas (i.e.,
cantonment and other high human use areas). Shooting would
also have to be withheld for various reasons in areas of
89,500 acres (i.e., impact areas) and thus the cost would be
proportionately lower. Likewise, if the squirrels in the
buffer zone only were controlled the acreage of suitable
squirrel habitat would be reduced to 27,000 acres and the cost
reduced to $56,619. Shooting programs would have to be repeated
every 2 or 3 years as the population recovered .

The above costs do not include the cost of 178 rifles
(.22 caliber) equipped with a 4-power scope. Each rifle would
be approximately $125 for a total of $22,250. The rifle expense
could be prorated over 5 to 8 years.

No known squirrel shooting program of this magnitude has
ever been recorded in California (or possibly anywhere else);
hence the approach on such a large scale would be considered
experimental.

The hunters should be trained in the important points of
hunting squirrels; they would need a hunting license as pre-
scribed by law. All should be trained in hunting safety .
Indifferent hunters who were only interested in live targets
could present some hazards to other wildlife. Any careless use
of rifles would create some hazards to man.
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Sport hunting of ground squirrels has never been successful
for effectively reducing their numbers. When the squirrel
population begins to be reduced and the squirrels become very
gun-shy , the sportsman naturally loses interest and within
a year the population returns to its original density .

Because shooting is labor-intensive and restricted to
relatively uninhabited areas , it has limited application as
a general control method . Therefore , shooting cannot be con-
sidered as an important alternative in control of ground
squirrels on the Fort Ord complex.

Exclusion. Squirrel—proof fences extending 30 to 36
inches underground , either electric or equipped with a hori-
zontal top flange, have been used to confine or explude ground
squirrel populations (Fitch and Bentley , 1949; Ryckman , et . al . ,
1953); but because of the anima ’s ability for climbing and
digging , the construction of these fences is very expensive .
Except for the protection of a vital structure involving a
relatively small area of a few acres , fencing cannot be con-
sidered a practical or feasible alternative in ground squirrel
control on the ~ort Ord complex .

Burrow Destruction. The destruction of burrow systems
as a means of reducing reinfestations by ground squirrels on
occasion has been suggested and is currently being evaluated
for the control of European rabbits (Oryctolagus cuniculus)
in Australia (Parker et.al., 1976). Linsdale (1946) stated
that periodic destruction of burrows or permanent blockage
of entrances was an effective means of retarding or pr~ventingreinfestation . It has also generally been observed that land

• which has been routinely disced and cultivated for a number
of years has fewer squirrels occupying that area than adjacent
uncultivated land (Marsh , pers. comm.). However , both~ofthese control methods are predicated on initial elimination of
occupants of the colony by some other means. Manual destruc-
tion of burrow systems would require considerable manpower and
money, and discing would involve major land—use changes, making
these approaches impractical for control of ground squirrels on
the Fort Ord complex .

Flooding . Flooding can be an effective way to control
ground squirrels and prevent reinfestation . Grinnell and
Dixon (1918) found that repeated irrigation of an alfalfa
field “drowned out” many ground squirrels and prevented their
reinfestation . However , use of flooding to control ground
squirrels is limited to infestations occurring in crops nor-
mally flood irrigated . Considering the hydrology and topography
of the area , flooding would not be a feasible alternative in
ground squirrel control.
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Rep el l i ;~~ Dev ices . At least two magnetic field devices
(ERGON , The Front ier  House , Spoka ne , Washington and AMIGO , The
VRP Corporation , Los Alamitos , California) have appeared on
the market within the last few years. The manufacturers and/
or distributors claim the devices will rid an area of ground
squirrels, but these claims are unsupported by scientific
evidence of efficacy . Until something other than testimonials
become available to support their efficacy , these devices
cannot be seriously considered as a method of ground squirrel
control.

Other types of repellent devices operating on various
principles, including ultrasonic sounds, are available for
rodent control; however , none of these have been proven
effective for ground squirrels or any other rodent species.
Therefore , repelling devices cannot be considered a viable
alternative in ground squirrel control on the Fort Ord complex .

Biolog ical Cont rol.

Mod ifications of Grazing . Modifica tions of livestock
grazing have been suggested as a method of reducing ground
squirrel  numbers (Linsdale , 1 9 4 6 ) .  However , it has been shown
that any amount of gra zing of Cal i fornia  grasslands wi l l
en cour age ground squ irrels  to become more abundant (Howard ,
19 5 3 ) .  Linsdale (1946)  found that when grazing was excluded
from one small area on the Hastings Natural History Reserva-
tion (Carrnel Valley , California) ground squirrels tended to
decline as the vegetation changed and became rank . According
to Fitch arid Bentley (1949) and Horn and Fitch (1 942 )  signi-
ficant reduction of ground squirrels on grazed land would
require almost complete exclusion of grazing , which would
significantly increase the fire hazard on open range.
Furthermore, complete exclusion of grazing at the USFS San
Joaquin Experimental Range in Madera County did not eliminate
ground squirrels (Howard , pers. comm .). In any event, grazing
modification as a tool in reducing the density of qround
squirrels should be considered a long-range control measure for
open rangeland and wil l  be discussed as such in a later section.
El imination of gra zing would not be a feasible al ternat ive,
either, for immediate or long—range control of ground squirrels
in human use areas or where squirrels  damage man-made s tructures
on the Fort Ord complex.

Introduced Diseases. Indirect population reduction
through deliberate introduction of fatal or debilitating
pathogens is one means of biological control. While biologi-
cal control has been successful for the control of certain
insects and weed pests , it has met with little success in
vertebrate pest control. One example frequently cited as
evidence of the value of biological control was the introduc-
tion of myxoma virus to control European rabbits in
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Australia in 1950. Once the disease took hold some remarkable
reductions in rabbit numbers occurred in the initial years.
However, this did not last due to the development of resis-
tance by the host (Cherrett, et.al., 1971) and attenuation of
strains of the virus (Marshall and Fenner , 1960).

Disease organisms which have the potential for adequately
reducing populations of vertebrate pests to very low levels
unfortunately are rarely host specific and those that are
host specific lack effectiveness (Jacobsen, 1962). Once a
disease has been released into an ecosystem , man has little
if any control over its future effect on the biota. Intro-
duced diseases which are not host specific might severely
affect populations of valuable or rare wildlife while having
little if any long-range detrimental effect on pest species
for which they were introduced .

Since vertebrate pests represent higher animals, man
himself might fall victim to an introduced disease intended
for pest control. When Salmonella bacteria was introduced
many years ago to control rats (Rattus sp.) in the United
States, rodent droppings carrying the bacteria then contaminated
human food, resulting in food poisoning and human deaths
(Storer, 1958)

While the introduction of diseases for control of ground
squirrels has been suggested as a natural approach to re—

— ducing their density , introduction of the most promising of
the known diseases, plague, would be temporary in effective-
ness and probably affect only local populations. Of course,
the introduction of plague would unquestionably be an un-
acceptable alternative control method for the ground squirrel
problem of the Fort Ord complex , because of the susceptibility
of man and other wildlife to this disease.

Predators. The encouragement of natural predators has
been suggested as a method for keeping pest rodents at a low
level (Craighead and Craighead , 1956; Storer and Jameson ,
1965), based on the theory that predators reduce their prey to
acceptable levels. Errington (1946 and 1956) provides strong
evidence to support the theory that the number of prey determine
the number of predators and not vice versa. Howard (1974)
theorizes that predators may in fact keep certain prey at higher
levels than would persist over long periods of time if predators
were not present, even though such prey populations would
initially increase following removal of any predators. Depending
on the species involved and the situation , all theories may be
valid. Insofar as ground squirrel populations are concerned , no
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definite evidence exists that predators, native or introduced ,
are capable of keeping squirrel populations at or below levels
considered acceptable on the basis of public health or economic
damage. Howard (1953) stated that coyotes take only a fraction
of the annual increase in ground squirrels and that the combined
influence of all predators could not keep squirrel populations
at low lcvels. Current knowledge does not support the practi-
cality or feasibility of either introducing additional pre-
dators or attempting, by artificial means, to increase the
densi ty  of the ex ist ing population and therefore should not
be considered a practical alternative for ground squirrel
control in the Fort Ord complex .

Summary. Of the methods of ground squirrel control
described on the previous pages, many were deemed impractical
for immediate control of ground squirrels on the Fort Ord com-
plex , either in large—scale or limited use. Table 12 analyzes
some of these methods as to their efficacy, adverse environmental
effects, cost, and feasibility in large—scale or limited use.
Those methods of ground squirrel control that were judged to be
practical for large-scale or limited use on the Fort Ord complex
are summarized in Figure 32 and will be further discussed in
following sections.

Methods of Flea Control

Carharyl (Sevin). Carbaryl (Sevin) is a white crystalline
carbamate poison. It is slightly soluble in water . Carbaryl
is used primarily to control insect pests on fruit, vegetables,
forage crops, field crops, lawns, ornamentals , and other crops
as well as on poultry and humans. It is available in the form
of 5 or 10 percent dust, 5 or 10 percent granules, wettable
powder , oil dispersion , and water dispersible.

Carbaryl  is a relat ively fas t -ac t ing  contact or stomach
poison . A wide number of insects are susceptible. Bees are
highly susceptible (Thomson, 1976). In field studies carbaryl

• has been shown to be highly toxic to aquatic invertebrates and
some molluscs (California State Water Resources Control Board ,
1971; U. S. Office of Science and Technology , 1971). Carbaryl
may also lower natural resistance in fish to parasites (U. S.
Office of Science and Technology, 1971). Mammals and birds
show low toxicity to carbaryl (Tucker and Crabtree , 1970;
California State Water Resources Control Board , 1971).

Carbaryl reportedly has no effect on plants (U. S.
Off i ce  of Science and Technology , 1971) . However , it may
cause retarded germination of grasses or injury to young
fo l i age (Thomson , 1 9 7 6) .  According to the 1975 Farm Chemicals
Handbook (Meister Publishing Company , 1975) use of carbaryl
in the field does not result in excessive residues. Resi-
dues have been found to dissipate rapidly (U. S. Office of
Science and Technology , 1971).
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Table 12

Analysis of Some Alternative Methods
of Ground Squirrel Control

Effective- Adverse Feasibility
ness in alle— environ- Large—
viating the mental scale Limited

Methods problem effects Cost use use

Trapping H L H L H

Shooting H L H L M

Exclusion H L H L L

Chemical
repellents U U H L L

Repelling
devices U U B L L

Other fumi—
gants Lto H L H L M

Chemosteri-
lants U U U U U

New rodenti—
cides U U U U U

Predators U U U U U

Introduced
diseases U U U 17 U

Modification
of yrazing U L U U U

Burrow destruc—
tion (culti—
vation) M U FL L M

Floodi ng M L H L M

L = low , M = medium , H = high, U = unknown .
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Carbaryl is registered by California for many insects
including fleas and is the only insecticide currently regis-
tered by EPA for control of fleas (Nelson , 1976). For control
of fleas of ground squirrels and other burrowing rodents, the
most efficacious control method is direct application of 5
or 10 percent carbaryl dust into the burrow (Nelson, 1976).
Carbaryl dust (10 percent) costing approximately $0.50 per
pound is normally injected at a rate of one to two ounces per
burrow.

The efficacy of carbaryl in flea control may be variable.
According to Nelson (1976) field use in California has failed
to effectively control fleas in several cases. Other field
tests have shown reductions in the number of fleas per squirrel,
but it is questionable whether these reductions signify
effective control (Nelson, 1976). More recent summaries
(Barnes, 1977; Johnston , 1977) have indicated effective flea
suppression using carbaryl (see Page 86 of this report).

DDT. DDT (dichlorodiphenyltrichloroethane) is a white
amorphous powder that is used as an insecticide. It is
practically insoluble in water , dilute acids, or alkalis. It
is extremely non-volatile and does not normally decompose in
sunlight, which results in its high residual powers. It has been
used as aerosols, wettable powders, solutions , emulsions and as
a dust (Ca l i fo rn ia  State Water Resources Control Board , 1971;
Meister Publishing Company , 19 7 5 ) .

DDT became a popular contact insecticide in the United
States during and after World War II because of its high
toxicity to insects and relatively low hazard to warm-blooded
animals. However , it was later found that DDT could accumulate
in the fatty tissues of many organisms.

Research on the effects of DDT in the past years has
shown that 1) DDT affects phytoplankton species composition
and the natural balance in aquatic ecosystems , 2) DDT can be
concentrated and transferred in freshwater and marine plank-
ton, insects , molluscs, other invertebrates, fish , terrestrial
invertebrates, amphibians , reptiles , mammals , and birds , 3)
DDT can be toxic to birds , fish and many useful aquatic iriver-

I — tebrates , mol luscs , and arthropods and 4) DDT affects the
reproductive success of many species of fishes and bird s
(U. S. Environmental Protection Agency, 1975).
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As a result of this extensive research into DDT ’s resi-
dual effects , general use of DDT in the United ~tates was
cancelled by the Environmental Protection Agency in 1973.
Even though DDT is still used in this country in emergency
public health cases or in other situations permitted on a
case basis (U. S. Environmental Protection Agency , 1975),
under the present circumstances , DDT cannot be considered a
viable method of flea control for the Fort Ord Complex.

Other Insecticides. Other insecticides that are effective
in flea control include phoxim , trichlorfon (Dipterex),
dichlorvos , dieldrin , malathion , and diazinon. Phoxirn and tn-
chlorfon are organic phosphate insecticides with systemic
properties. Dichlorvos, also an organic phosphate , is a vapor
toxicant (fumigant). However , all three insecticide s are still
under experimentation and are not currently registered with EPA
for flea control (Nelson , 1976). Dieldrin , a chlorinated hydro-
carbon insecticide similar to DDT has also shown long residual
effects and is no longer sold or used in the United States
(Thomson, 1976). Malathion and diazinon are organic phosphate
insecticide—acaricides that are primarily used in California for
mosquito control (California State Department of Health, 1976).

Surveillance, Monitoring and Testing

If a ground squirrel control program is undertaken at the
Fort Ord complex , a surveillance and monitoring plan should be
prepared and implemented . The objective of the plan should be
to collect information on the results of the control effort.
It should be oriented toward the collection of data which could
be used to improve future control efforts either at the Fort
Ord complex or elsewhere.

The details of the surveillance and monitoring program
will be dependent on the specific control methods implemented .
The following are examples of the type of measurements which
should be made:

1. The efficacy of the control method applied . What
percent of the ground squirrels (and fleas) were
killed?

2. The effects of the control method on nontarget species ,
with special emphasis on rare and endangered species.

3. The rate and timing of re—population (or reinfestation )
by ground squirrels following control.

The EPA study, now underway in Tulare County , will attempt
to obtain most of this information (see Appendix J).

155 

--- - - - ~~~~~~~~~~ -~~~~~~~~~~-- -—~ 
- 

-
~~~

- - - - - - - -



— 
-
~ 

- - _ _ _  
-
~~~~~~~~~~~

The Fort Ord complex has been designated in a memorandum
from the Office of the Adjutant General, 3 December 1976, as an
installation sufficiently at risk to warrant major (plague)
surveillance. A number of surveillance elements are to be
conducted including :

1. Carnivore Blood Serum. Collect and su]:xnit 25 to 30 carnivore
(coyote, bobcat , fox, raccoon, etc.) blood serum sairples
durir~ the period February, March and April each year.

2. Rodent and Flea Population Characterization. Develop base- —

lire data on species and densities of rodents and fleas
potentially involved in plague tran~idssion and determine
the de ree of human contact with such populations. Evaluate
population densities at least annually, where highly susceptible
rodent species (rock squirrel, beecheyi ground squirrel, and
prairie dog) occur.

3. Rodent Population Observation. Where highly susceptible
rodent species occur , observe rodent populations for unusual
conditions (sick, - sluggish or dead animals) that may signal
disease activity. Observations s~~uld be accxitplished at
least twice zonthly when rodents are active (i.e •, when the
xt~ an terrperature exceeds 40°F) .

4. Liaison Activities. Establish and maintain liaison with
local and state health autlorities to ascertain any poten—
tial plag~~ activity in proximal civilian areas.

5. Epizootic Investigation. When unusual activity or dead
animals are observed in the rodent population, or when
plague activity is determined by carnivore blood serum
analysis, an epizootic investigation will be initiated .
(As a minimum, investigations siDuld include the collection
of dead animals , trapping rodents for sera and flea collec-
tions, and swabbing b.~rraws for fleas) .

Consideration should also be given to the testing of
changes in existing land use practices to determine their
long term benefits in controlling ground squirrel populations
or reducing potential ground squirrel damage and , incidentally,
to determine their contribution to improved management of the
natural resources of the three military installations.

It would be desirable to establish one or more test areas
on which the grazing intensity could be adjusted to determine the
effect this would have on ground squirrel numbers. The
literature is not conclusive on the relationship between
grazing and ground squirrel populations. If a practical study
of this nature were devised , it should be coordinated care-
fully with the study planned by the Sacramento District Corps
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of Engineers for the preparation of a range and related resource
inventory and condition report for Fort Hunter Liggett by
Dr. John Menke , University of California , Davis.

There are conflicting opinions concerning the relationship
of ground squirrels to grazing and range condition. Therefore,
no recommendations are made as to the extent to which grazing
could or should be controlled in order to limit ground squirrel
populations. It is recognized and evidence is provided that
grazing and human disturbances of the soil do in some situations
favor higher squirrel numbers. There is no evidence that the
exclusion of livestock , without the exclusion of man and his
equipment, will have any change on the squirrel population.

The range study design should include an investigation of
the role of the ground squirrel with respect to grazing ,
particularly whether there is a level of grazing and subsequent
range condition which will result in reduced ground squirrel
population.

Consideration should also be given to testing various
habitat modification methods and their efficacy in minimizing
or preventing damage. The possibility of establishing a
buffer strip of land which is frequently disturbed by mechan-
ical means on the perimeter of military lands to minimize
ground squirrel damage to adjacent private landowners has
been mentioned . The practicability of these or other
approaches should be further considered . If any appear
feasible, they should be tested at an appropriate site.

Regardless of what surveillance monitoring and testing
is undertaken , it is essential that a system be developed
and implemented for the collection and recording of ground
squirrel damage and all of its associated costs —- both pre-
vention and control.

Categories of Areas to be Treated

The Army ’s proposed ground squirrel and flea control
program can be divided into three categories: 1) control in
open rangeland , 2) control in areas of human use and 3)
control in special areas (i.e., dam faces, around water
supplies and in the vicinity of any known San Joaquin kit
fox den sites) (Figures 5 through 10).
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The Proposed Action

Objective

The objective of the proposed action is to reduce ground
squirrels and their fleas to acceptable levels, which in turn
will reduce 1) the human health hazards , 2) crop and range
depredation , 3) damage to military structures and interference
with military activities.

Objectives of Various Interests
Regarding the Proposed Action —

The control of the ground squirrel population at the
Fort Ord complex has aroused the interests of many. They
include governmental agencies at the federal, state and local
level , individual citizens (both locally and national ly) , and
a number of local and national citizen organizations. Their
concerns about this project differ -— primarily because as a
governmental agency , they have certain assigned responsibilities;
or , if a citizen ’s organization , their organization has a
specific set of goals or objectives.

This section lists what appear to be the major interests
and objectives of the key groups. A consideration of these
various objectives has value in evaluating the impacts and to
assist in selecting the proper course of action to take in
ground squirrel control at the Fort Ord complex .

Army . The Army as land manager of the three military
reservations has the major responsibility for the areas. The
primary use of these areas is to further the military mission ,
in addition , Army Regulation 200—1, Environmental Protection and
Enhancement, lists additional environmental objectives:

It is the continuing policy of the Departh~nt of the Army ,
as a trustee of the envirorm~nt , to d~ ronstrate leadership and
carry out its mission of national security in a manner consistent
with national environnental standards , laws and policies. All
practical neans and neasures will be used to minimize or avoid
adverse environnental consequences and in attaining the objec-
tives of --

(1) Providing a safe, healthful , productive, and esthe-
tically and culturally pleasing surrounding.

(2) Attaining the widest range of beneficial uses of the
enviror~rent without degradation , risk to health or safety or
other undesirable and unintended consequences .
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(3) Preserving important historic , cultural , arxi national
aspects of our national heritage and ma1ritaii~i i i i  where possible
an environnent which supports diver sit ‘r~d var iety of indivi-
dual c)x ice.

(4) Achieving a balance bet’~~~n resources use and developrent
within the sustained carrying capacity of the ecosyst~~ involved.

(5) Enhancing the quality of renewable natural resources
and approaching the maxinurn attainable recycling of depletable
resources.

The land use relationship section of the report lists
numerous other laws and regulations which provide guidance
or constraints on the use of these lands (i.e. Endangered
Species Act, Historic Preservation Act , etc.). In addition ,
certain programs are implemented on the areas by the army
to satisfy or support one or more of the objectives (i.e.
grazing use of the installations assists in fire control -—
a necessity in furthering the military mission) .

Local Landowners. The major interest of many landowners
adjacent to the three installations or the local ranchers who
lease grazing rights on the reservations is to earn their
living by grazing cattle or sheep or growing crops. High
ground squirrel populations affect these objectives.

Public Health Officials. The public health officials
at the federal, state and local government level are inter-
ested primarily in protecting public health and preventing a
plague epidemic due to fleas on ground squirrels. The higher
the ground squirrel/flea populations the greater is the threat
of plague incidence.

Fish and Wildlife Officials. Both federal and state fish
and wildlife agencies are responsible for the protection of
important fish and wildlife populations and are particularly
concerned with the potential impact of ground squirrel control
programs on endangered and threatened species.

Citizen Environmental/Conservation Organizations. Although
specific areas of interest of the different groups vary , most
are interested in the maintenance and long—term protection of
natural resource values including fish and wildlife.

Humane Groups. Most humane group ’s key objectives are the
maintenance of all animal populations. Some are opposed to the
killing of animals by any means. Others oppose what they con-
sider indiscriminate killing or killing by inhumane methods.
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Description of Treatment and App ication Methods

Open Range. The proposed action for control of ground
squirrels in open rangeland of the Fort Ord complex involves
the use of sodium monofluoroacetate (1080) and zinc phosphide
grain bait. Compound 1080 will be used in 1977 on Fort Hunter
Liggett and Camp Roberts and zinc phosphide will be used on
Fort Ord. Widespread , direct flea control with insecticides is
not being considered for the open range, since flea control is
ultimately achieved through squirrel reduction.

Sodium Monofluoroacetate (1080). Sodium monofluoroacetate ,
purchased from Kings County Agricultural Commissioner, will b2
used in the form of grain bait (crimped oat groats) with a 1080
concentration of 0.08 percent. The bait will contain a yellow
dye (Auramine 0 concentrate 130 percent) to repel seed—eating
birds. Prior to application of poison bait, bait acceptance
will be tested in several squirrel colonies using untreated
crimped oat groats.

Application of 1080—treated grain bait will be by aircraft
only. The Monterey and San Luis Obispo County Departments of
Agriculture will serve in an advisory capacity for the applica-
tion of the poison bait. All procedures concerning proper con-
ditions for application , notification of adjacent landowners,
pilot safety , handling , cleanup and disposal of poison and its
containers will be governed by California Department of Food
and Agriculture laws and regulations.

On squirrel-infested rangeland bait will be applied by
spot broadcasting from aircraft, by pilots trained in ground
squirrel control, over isolated , active colonies at a rate of
6 pounds/swath acre. Grazing lessees on both installations
will be notified prior to the aerial application of 1080 bait.
Retreatinent with aerially-applied 1080 bait may be required
every 2-3 years, wherever the ground squirrel populations increase
again to a high density.

Approximately 89,500 acres of the total of 166,535 acres
on Fort Hunter Liggett can be assumed to be potential open
range ground squirrel habitat (i.e., grassland and oak grass-
land vegetative cover types). Of the 89,500 acres, it is
estimated that only about 5 percent* of this acreage (4,475)

* Figures of 2.4 and 3.7 percent have been reported from Monterey
and San Luis Obispo Counties and cited earlier. Five percent is
used as a conservative estimate because of the high squirrel
density .
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acres) is active colony area and wil l  actually be treated with
1080 bait. Therefore , the estimated pounds of 1080 bait spot
broadcasted at a rate of 6 pounds per acre (i.e., 6 pounds/
swath acre), where applied , totals 26 ,850 pounds. At $0.25
per pound , the 1080-treated bait will cost $6,712. Assuming
that a pilot can fly an average of 1,500 acres per hour
(Marsh, 1968), approximately 60 hours of flying time will be
needed to cover all of the potential ground squirrel habitat.
At a maximum of $150 per hour of flying , the total cost of the
pilot and aircraft will be $9,000. Excluding any supervisory
costs, the estimated total cost of aerial application with
1080 bait on Fort Hunter Liggett will be $15,712 or $0.17 per
acre.

Approximately 39,000 acres of the total of 43,745 acres
on Camp Roberts are potential ground squirrel habitat. Of
these acres, however , only approximately 1,950 acres is active
colony area and will be treated . The estimated pounds of 1080
bait needed at 6 pounds per swath acre is 11,700, which at
$0.25 per pound will cost $2,925. Twenty-six hours of flying
time will be needed to fly all potential ground squirrel habitat
and will cost $3,900. Excluding any supervisory costs, the
total cost of 1080 aerial application on Camp Roberts will be
approximately $6,825 or $0.17 per acre.

Post—treatment manpower for retrieval of squirrel carcasses
above ground will be supplied by army personnel. Handling and
disposal of carcasses will follow California Departments of Food
and Agriculture and Public Health recommendations. Military
operations will be notified wherever aerial application of 1080
bait is being conducted .

Zinc Phosp hide (Zn3 P2 L. Zinc phosphide grain bait with a
poison concentration of 0.8 percent will be purchased through the
Monterey County Agricultural Commissioners office. The bait will
contain a bird repellent dye. Bait acceptance will be tested
prior to application of poison bait.

Army personnel will apply the poison bait on Fort Ord
by hand wherever squirrel colonies exist on the open range-
land . Distribution of the bait by hand will follow label
instructions (one level tablespoon scattered around each burrow
to cover 2 to 3 square feet) . All handling and cleanup of
poison bait and its containers will follow California Depart-
ment of Food and Agriculture recommendations. The graz ing
lessee will be notified before application of poison bait.

Approximately 11 ,000 acres of Fort Ord is potential
ground squirrel  hab i t a t .  The estimated amount of zinc phos-
phide needed to hand treat the isolated squirrel colonies
within this acreage is 2,310 pounds. Depending on the density
of squirrels and number of burrows per acre , when hand baiting ,
a maximum of 1 pound of zinc phosphide-treated bait may be
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needed per acre. At $0.30 per pound , the zinc phosphide
grain bait will cost approximately $693. An estimated 19
man days will be needed to hand treat squirrel-infested areas ,
but because labor will be supplied by Army personnel , no
estimates of labor costs have been prepared.

Zinc phosphide is also projected for use as a long-range
control measure on all three installations. After aerial
application of 1080, it will be used whenever needed through-
out the year on Fort Hunter Liggett and Camp Roberts, and in
other untreated areas that have squirrel damage , such as road
banks and culverts. Any treatment after the aerial applica-
tion will be preceeded by bait acceptance trials.

Areas of Human Activity.  The proposed ground squirrel
and flea control program for areas of human activity on all
three installations (i.e., cantonments, bivouacs, recreational
areas) may involve use of several rodenticides: diphacinone ,
methyl bromide , carbon bisulphide , gas cartridges, arid zinc
phosphide . In addition , carbaryl will be used to control
fleas within human use areas.

Squirrel Control. Diphacinone grain bait will be the
most extensively used rodenticide within human use areas. It
will have a poison concentration of 0.005 percent. Bait will
be distributed in 30—inch long PVC pipe bait boxes with the
bait boxes no further apart than about 200 feet in infested
areas. Approximately 8 pounds of bait will be used per bait
box. Diphacinone grain bait will cost $0.30/pound . The cost
of construction of each bait box is estimated to be $5.00.
Bait boxes will be maintained for a period of 21 days or until
consumption ceases. The bait will be replenished as needed
which , initially , will be every 2 to 3 days.

On Fort Ord there are an es’~- imated 500 acres to be treated .Approximately 400 pounds of diphacinone and 50 bait boxes will
be needed . The total cost will be $370 for bait and boxes,
excluding labor costs.

On Camp Roberts , 3,000 acres will be treated . A total of
3,200 pounds of diphacinone bait and 400 bait boxes will be
needed . The total cost will be $2,960 for bait and boxes,
excluding labor costs.

On Fort Hunter Liggett, 3,000 acres will be treated . A
total of 3,200 pounds of diphacin—~ e bait and 400 bait boxes willbe needed . The cost will be $2,960 for bait and boxes, excluding
labor costs.
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Safety precautin”: Lor handling , cleanup, and disposal
of bait-contaminated containers and carcass disposal will
follow the recommendations of the California Departments of
Food and Agriculture and Public Health. Army personnel and
civilians will be notified when treatment begins.

Funhigants, such as methyl bromide , carbon bisulphide and
gas cartridges will be used by Army personnel in conjunction
with diphacinone in human use areas of each installation.
All fumigants will be applied following recommended rates and
procedures on the rodenticide label. Army personnel will
follow California Department of Food and Agriculture regula-
tions when handling or disposing of poison containers. There
will be limited use of fumigants and costs will be minimal.

A limited amount of zinc phosphide grain bait will be
used within city limits of Fort Ord on the athletic field or
in vacant lots. It will not be used near family housing or
other inhabited buildings.

Flea Contro l. As per U. S. Army Surgeon General recom-
mendations, fleas of ground squirrels will be controlled in the
cantonments or other human use areas. Ten percent carbaryl
dust purchased from the manufacturer will be applied by Army
personnel using appropriate dusters. Two ounces of dust will
be injected into each burrow. Safety precautions , handling and
disposal of poison containers will follow label instructions.

Acreages and burrows to be tteated on all three installa-
tions are equivalent to those estimated for diphacinone treat-
ment. Five hand dusters at $2.5 each and 200 pounds of carbaryl
at $0.50 per pound will be needed for treatment on Fort Ord .
The total cost will be $225. Fifteen hand dusters and 1,500
pounds will be needed on Fort Hunter Liggett. The total cost
will be $11,125. Fifteen hand dusters and 1,500 pounds of
carbaryl will be used on Camp Roberts. The total cost will be
$1, 125.

Areas of Special Concern. Ground squirrel control in
areas of special concern such as den sites of San Joaquin
kit fox, water supplies, and darn faces will be more restric-
tive. Prior to open rangeland treatment an inspection will
be made on each installation for den sites of the San Joaquin
kit fox in conjunction with the California Department of Fish
and Game. If den sites are found , 1080 bait will not be
distributed within  a one-mile radius; only z in c phosph ide
will be used in the vicinity of kit fox dens. In other
sensitive areas such as dam faces or water supplies, infesta-
tions will be treated with diphacinone or the previously
mentioned fumigants. Use of rodenticides in these special
situations will be limited and costs will be minimal. Carbaryl
will be used if there is significant human use of any of these
areas.
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Since the so called “open-range” may contain any one or
several of the areas of human use or of special concern,
applications of specific squirrel or flea control chemicals
may be necessary at specific sites within this open range
area. From the viewpoint of the Surgeon General’s office,
if ground squirrel control in any area is conducted without
preceding or concurrent flea control, there should be a
quarantine upon activities of the military or the public
(including pets) within the treated areas. The following
actions are proposed for training areas on “open range” where
burrow dusting is impractical.

1. Use carnivore serum data generated from the DA Plague
Surveillance Program to determine potential plague
activity in the rodent population. Insure that a
minimum of 25 carnivores having a limited home range
(e.g., badgers, raccoons, skunks, and feral house cats)
are collected from squirrel infested training areas.

2. At random , swab a minimum of 200 beechey ground
squirrel burrows from each separate training area.
Collect and pool fleas from each training area by
placing in a vial containing 2 percent saline
solution. Forward labeled vials to the Plague Branch ,
CDC, Fort Collins, Colorado for plague isolation.

3. If the carnivore serum does not demonstrate signifi-
cant plague titers and the flea pool from individual
training areas are negative , the following measures
are proposed to minimize plague vector (flea) exposure
in squirrel-poisoned training areas without flea

- control.

(a) Allow training maneuvers , including foot traffic ;
however , personnel should not be allowed to sit or
lie on or near squirrel burrows.

(b) Require personnel to apply insect repellent to
clothing around the collar , waist, sleeve ends,
and trouser blousing .

(c) Allow bivouacking only in squirrel-free areas or
areas where burrows have been dusted with carbaryl
dust. As a margin of safety a one—fourth mile
buffer zone around the bivouac area should be dusted .

(d) Dust burrows around established “foxholes” .
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4. In training areas where flea pools are positive or
suspected of supporting an active plague epizootic ,
either from significant carnivore serum plague titers
or unusual rodent activity , quarantine is indicated
until flea control can be accomplished.

5. In plague-positive training areas where flea control
is not practical nor feasible , plague immunization
may be a last resort alternative .

Impacts and Mitigations of
Chemicals and Control Methods

In the discussion of impact and mitigation measures this
report has proceeded on the assumption that the proposed action
and alternatives will be conducted according to the laws,
regulations , policies and permit constraints which will be
imposed by the appropriate federal, state and local govern-
ment agencies. See Appendix G for selected guidelines and
constraints extracted from the California Administrative Code,
the California Food and Agriculture Code, and the Vertebrate
Pest Control Handbook .

Rodenticjde bait will be formulated and used in accordance
with the recommendations of the California Department of Food
and Agriculture. All materials will be used following the
most recently approved label instructions.

Time—proven policies and procedures have been assembled
for conducting squirrel control. These incorporate many
working details aimed at maximum efficacy on the target species
and a minimum of undesirable effects under California field
conditions (California Department of Food and Agriculture ,
1975). All chemical control methods will be conducted under
the advice of the appropriate county agricultural commissioner.

Insecticides for flea control will be used in accordance
with label instructions and following the recommendations pro-
vided by health officials for maximum efficacy and a minimum
of undesirable effects.

Open Range

Water Resources. There is little possibility of 1080
(sodium monofluoroacetate) entering the aquatic environment
from watershed runoff , leaching to the groundwater or acci-
dental application onto water bodies. According to Saito,
et.al . (1966), Hilton , et.al . (1969) and Peters (1975),
sodium monofluoroacetate leached from baits is not l ikely to
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be carried far , but rather to remain adsorbed in the upper
soil (Atzert , 1971). Saito, et.al. (1966) analyzed water for
a 5-month period from streams in an area treated with 1080
and did not detect a trace of the chemical. This suggests
that the toxic effects on waterfowl will be negligible. See
Table 13 for LD5OS for selected waterfowl. As a standard opera-
ting procedure, 1080 applied aerially or by hand will not be
applied closer than 100 feet from streams or reservoirs. Any
aerially-applied 1080 on Hunter Liggett and Camp Roberts will
be at the rate of 6 pounds of baited grain per acre. The 1080
will be mixed at the rate of 0.015 ounce (0.425 grams) per
pound of grain. Assuming the application of 1080 on one
acre of watershed in the amounts previously mentioned , it is
possible to project the potential contamination of a water
resource with 1080. For the purposes of this example, it was
assumed that: (1) 2.6 grams of 1080 was distributed evenly
over one acre, (2) that rainfall equalled one inch , all of
which ran off , (3) the entire toxic load is translocated
(leached) from the grain baits into an impoundment or other
water body. Given those assumptions, there would be 0.025 mg
of 1080 per liter leached into the water body (Peters, 1975).
Such an event is unlikely due to the tendency of 1080 to remain
adsorbed in the soil layer and plant cellular material , and
because the aerial application will be conducted in May or
June , a time when the majority of precipitation has ceased .
The lethal dose (LD 100) of 1080 for  man is 2 mg/kg of body
weight. Assuming a body weight of 70 kg (154 pounds), it
would be necessary for a man to drink 5,600 liters (6,000
quarts) of the contaminated water within half a day to receive
a lethal dose (140 mg/l). The effects of minute doses of 1080
in man over a period of time is unknown , although 1080 is known
to be eliminated by the body. Long—term studies in rats
suggest that effects are few (Miller and Phillips , 1955).

The expected life of 1080 in water is unknown; however,
there is evidence that sodium monofluoroacetate would degrade
into nontoxic components at the soil/water interface due to
the activities of soil micro—organisms (Peters, 1975; David
and Gardner , 1966).

While there is always the possibility of an accidental
spill of 1080-baited grain into a water body , it would take
a concentration of >370 mg/l to have an e~ fect on fish life(King and Penfound , 1946).

Zinc phosphide (Zn3P2) is insoluble in water , and there-
fore is not expected to provide any significant impact ~~~ seupon water quality in the proposed treatment area. Zinc
phosphide breaks down by hydrolysis in damp , acid situations
releasing zinc ions and phosphine gas (PH 3), both of which may
affect water quality . Phosphine gas is converted rapidly to
phosphates in the soil , and in water solution would be utilized
by l iving organisms.
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Zinc has no known adverse physiological effects upon man
except at very high concentrations , and is an essential and
benefic ial element in human nutr ition (discussed and ref erenced
in California State Water Resources Control Board , 1971). As
discussed in this publication, it would appear that the USPHS
and World Health Organization (WHO) limits of 5 mg/i of zinc
in drinking water are conservative. The normal human intake
of zinc is estimated to be 10-15 mg/day with numerous reports
of families and communities using drinking water containing
up to 50 mg/i. 30 mg/i of zinc may cause a milky appearance
in water and an unpleasant taste may be present as low as
2 mg/i.

In the unlikely event that all of the zinc phosphide bait
added to one acre were to become hydrolyzed and all of the zinc
washed into an impoundment by 1 inch of rain (102,790 liters) ,
the resulting concentration of zinc due to this addition
would be 0.34 mg/l. (Based upon the rate of 6 pounds of zinc -

phosphide-treated bait per acre using a 1.69 percent formula-
tion , this would result in 0.1014 pounds of zinc phosphide
per acre. Of this 3(65.4) x 0.1014 pounds or 0.0771 pounds

258.1
would be as zinc ions. 0.0771 pounds = 35 grains of zinc.
35 grams = 0.34 mg/i.)
102,790 liters

Even if no further dilution occurred , which is unlikely --
either through removal of the zinc ion by chemical or biologi-
cal processes (there is evidence that zinc ions are adsorbed

— strongly and permanently on silt with a resultant inactivation
of zinc [Jacobs , 1955, In: California State Water Resources
Control Board , 1971]), or by addi tion of more wa ter -— this
concentration remains far below the recommended upper limit
for zinc in livestock waters of 25 mg/l.

Fauna - Sodium Monofluoroacetate (1080).

Primar y Poisoning 
- Target Species. Sodium monofluoro—

acetate (1080) as a rodenticide has had a long, effective and
relatively hazard-free history in squirrel control in California.
It is the most efficacious, acute rodenticide known for squirrel
control (Dana, 1962; Marsh , pers. comm .; Howard , pers. comm.) ,
but 1080, like all toxicants, has some undesirable charac—
teristics which may result in some degree of unfavorable impact.

The spot-broadcast application of compound 1080 by air—
craft on Fort Hunter Liggett and Camp Roberts will result in
relatively high mortality (approximately 90 percent) of the
Beechey ground squirrels. The degree of control (mortality)
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may depend on several factors: (1) the timing of the control
operation in relation to the above-ground activity of the
squirrels (discussed earlier), (2) bait acceptance as may be
influenced by feeding habits and the availability of more
pref erred natural food , (3) the density of organic litter or
range forage on areas where bait is applied , which inf luences
the squirrels ’ ability to locate a lethal amount of bait
(applied at about 2.5 kernels of grain per square feet , i.e.,
6 pounds per swath acre), (4) the ability of the pilot to place
bait in close proximity to squirrel burrows.

If 1080 bait prepared on crimped oat groats at the con-
centration of 0.08 percent (1.5 ounce per 100 pounds of grain)
is applied by spot broadcasting from the air at a rate of 6
pounds of grain per swath acre treated , the percent mortality
will probably be approximately 90 percent. Figures of 85 to
98 percent have been mentioned (Marsh, 1968; Kalar , pers. co m m . ) .
The actual effectiveness of control will have to be determined
through pre- and post—treatment censuses of representative
areas.

The effect of the control operation will be an immediate
reduction of the squirrel populations receiving treatment on
Fort Hunter Liggett and Camp Roberts. Populations in areas
not treated will continue to exist and may act as a source of
reinfestation of the voids created by control, and they may
also move into new areas previously unoccupied by squirrels
if favorable habitat has been created.

After the initial treatment, ground squirrel populations
will remain low until production of young the following spring .
The rapidity with which the population recovers depends on the
initial degree of control. Ninety percent mortality initially
may keep the population suppressed for 2 or more years
before retreatment may be necessary . Subsequent control with
1080 or other methods can be used to maintain a depressed
population.

Primary Poiso ning - Nontarget Species. Primary poisoning
can be defined as poisoning which may result when the toxic
bait is ingested directly by nontarget species. Whether this ,
in fact, takes place under field conditions depends on many
factors.

The timing of squirrel control is relatively critical for
maximum efficacy. Squirrel control conducted at the optimum

• time of year with the most efficacious rodenticide will then
reduce the need for frequent rebaiting , reducing the overall
amount of 1080 placed in the environment and , hence , reducing
the degree of potential exposure to nontarget species.
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The relatively limited optimum baiting period (discussed
earlier) assists in anticipating potential problems which may
arise as the result of baiting . Baits for aerial and hand
baiting are formulated with the minimal concentration of
rodenticide effective for the target species , and this markedly
reduces the potential hazard to many nontarget species,
especially those less susceptible to 1080 than are squirrels.
Ground squirrels are among the most susceptible of all species
to 1080, with an LD5O of about 0.3 mg/kg (Table 13), and this
is probably the key factor that has kept impacts on the environ-
ment resulting from ground squirrel control at such a rela-
tively minor level.

The potential of primary poisoning of nontarget species
depends on (1) whether such animals find and consume the bait,
(2) the susceptibility of the species to 1080 , and (3) the
ability of the species to detect early symptoms and stop
feeding prior to ingesting a lethal dose (aversive condi-
tioning).

To reduce the potential hazards to nontarget species,
baits are prepared with recleaned crimped (slighted rolled)
hulled oat groats which, according to Marsh (pers. comm.)
and Howard (pers. comm.) ,  are selected for a number of reasons:

1. Oats are highly preferred by squirrels , but are less
acceptable to small seed-eating birds than are other
grains such as wheat (Gabrielson , 1932) or milo.

- - - 2. Rolling of the oat groat kernel distorts its shape,
which is believed to cause additional rejection by
birds.

3. Rolling increases the surface areas, making them
relatively consistent in size , permitting even
distribution of the toxicant on the grain , thus
decreasing the chance that some kernels might have
much greater concentrations of toxicant than others.

4. Oat groats are consumed at a faster rate than oats
with hulls because the squirrels do not have to stop
to hull the oats. This increases the efficacy of the
bait, permitting a lower application rate.

5. Biological and climatic degradation of the rolled
oat groats is much more rapid than with unhulled
oats or oat groats which are not rolled .

6. Baits using hulled oats can be prepared at slightly
reduced rodenticide concentrations without affecting
efficacy because no toxicant will be lost in the
squirrel’s hulling process. Hulls discarded by
squirrels contain small amounts of toxic residue .
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Tab le 13

LD 50 OF SODIUM MONOFLUOROACETATE (1080) FOR W ILD
• AND DOMESTIC VER TEBRATE SPE C I ES

Average Wei ght , Median Lethal Dose
Species mg/kg kg Required , mg LD~ p

MARSUPIALS :
Opossum <1.2 3 3.6

(iN SULATES:
Cow , adult  0 . 3 9 3  5 0 0 . 0  3 9 6 . 5

- • Cow , juvenile 0.221 ——
Goat 0.6 50.0 30.0
Horse 0. 35—0. 55 —— ——Mule 0.22—0 .44 —— — —
Sheep 0 .25—0 .50 50.0 12 .5—25.0
Pig, adult <1 .0 50.0 50.0
Pig , juvenile 0.4 —— — —
Mule deer 0.30— 1 .0 68.0 20.4— 68

CARNIVORES:
Bear 0 . 5 — 1 . 0  136.0 68.0—136 .0
Bobcat <0.66 10.0 <6.6
Domestic cat - <0.20 1.4 <0 .3
Mountain lion Unknown 
Coyote 0.10 13.( 1.4
Gray fox < 0.3 5.4 ‘1.6
Desert hit fox 0 .22  1.7 0 .4
Dog 0.1 25 2.5
Badger 1.0 8.6 8.6
Marten —1.0 1.4 1.4
Mink 1.0 1.4 1.4

RODENTS:
Columbia ground squirrel 0.1 0.5 0.1
Fisher s ground squirrel 0.3 0.9 0.3
Brevice ps pocket gopher <0.05 0.3 0.02
Soutrteastern pocket gopner u.~~5 0.3 0.0w
Merriam kangaroo rat <0 .2 0.04 0.008
Fresno kangaroo rat —— 0.04 ——
Norway rat 4.0 0.3 1.2
Wood rat 1.5 0.4 0.6
Black rat 0.5 0.2 0.1

• Deer mouse 4 . 0  0 . 0 2  0 . 0 8

Hou se mouse 8.0 0.01 0.08
Pocke t mouse —— 0.02 ——
Meadow vole 0.92 0.04 0.04
Porcup ine <1.0 5.4 <5.4

LAGOMORPHS :
Black-tailed jackrabbit 5.55 2.3 12.8

BIRDS:
~~~~~estic p igeon 4 . 2 4  0 . 3  1.3

Mourning dove 7.8 0.2 1.6
Mallard 6.1 1.2 7.3
Pintail 8.0 1.0 8.0
Widgeon 7.5 0.8 6.0
Snow geese 3.5 2. 7 9.5
White-fronted geese 5 . 9  2 . 8  16 .5
Chicken 7 .5  1.0 7.5
Chukar 3 . 5 1  0 .5  1 .8
Gambel’s çuai l 20.0 0.3 6.0
Japanese quail 17.7 0.2 3.5
Rin g—necked pheasant 6.46 2.5 16.2
Turkey 4.0 3.0 12.0
Californi a quail 2.6 0.2 0.5
Brewer ’s blackbird 2 .0— 3 .0 0.2 0.4— 0.6
English sparrow 3.0 0.1 0.3
Golden ung le 1.25— 5 .0 3.2 4 .0—16 .0
Rou gh-legged hawk -10.0 1.1 -11.0
Marsh hawk — 10 .0 1.1 -11.0
Great horned owl -10.0 1.6 -16.0
Turkey vulture <20 .0 2.7 <54 .0
Magpie 0.67 0.23 0.15
Californ ia condor Un know 

2 68.0 136.0

Source: A tzert , 1971; Peters , 1975 ; California Department of Food and
Agr i cLil tur o, 1975.
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7. Rolled oat groats will not germinate , eliminating
any chance of toxic seedlings.

Laboratory studies have indicated that most seed-eating
birds are less susceptible to 1080 than are ground squirrels
or canids (Rudd and Genelly, 1956; Tull Chemical Company , n.d.;
Atzert, 1971; Peters, 1975; California Department of Fish and
Game , 1962) (Table 13).  Under certain circumstances 1080 bait
can be a potential hazard to seed-eating birds , and , in fact,
some seed—eating birds, such as crown sparrows and magpies,
have been killed , although no evidence exists that any signif i-
cant losses to even very localized populations have ever occurred
except with waterfowl (Marsh , pers . co m m . ) .

The dyeing or coloring of grain bait has long been recog-
nized as an aid in repelling many seed-eating birds (Kalmbach,
1943). It is also known , however , that some species such as
waterfowl are not particularly repelled by colored bait.
For example , waterfowl deaths occurred in the vicinity of the
Tule Lake National Wildlife Refuge from eating dyed baits applied
at high rates for an eruption of meadow mice which reached
reported population levels of 3,000 per acre (Federal Coopera-
tive Extension Service , 1959). Some dyes also tend to fade
with time under field conditions (Rudd and Genelly, 1956),
and, hence, their effectiveness as repellents may be reduced.

All 1080 bait used on Fort Hunter Liggett and Camp
Roberts will be dyed yellow to reduce the possibility of birds
eating the bait, recognizing , however , that this safeguard is
not infallible. Since rodents are essentially colorblind , color
additives in baits do not cause visual rejection by squirrels.
Color additives have the following additional benefits:

1. Prevent possible accidental human consumption of
the dyed bait and reduce the hazard of the bait being
accidentally used for livestock feed.

2. Aid in bait preparation . Uniformity of color distri-
bution in the finished product assures that thorough
mixing has been achieved.

At the application rate of 6 pounds per swath acre (approxi-
mately 2.5 kernels/square foot), varying amounts of bait may
remain a few days following application; however , residual bait
was found to be lowest when the squirrel populations were high
(Marsh , 1967)

The effect of 1080 baiting on terrestrial invertebrates
at Fort Hunter Liggett and Camp Roberts is not known ; however ,
Marsh (1968) did report his findings on 1080 bait concerning
harvester ants and darkling ground beetles. Harvester ants
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were killed by 1080 bait, and , thus, some impact on this
species may occur very locally. Darkling ground beetles were
capable of feeding on the treated bait without apparent harm .
Marsh (1968) also reported that invertebrates apparently
removed or consumed over 30 percent of the bait which was
placed on the ground and protected by wire mesh caps. Biode-
gradation by invertebrates seems likely .

The direct poisoning of nontarget species in 1080 ground
squirrel operations has been reported . Deer mice, kangaroo
rats and pocket mice are believed to have been killed as the
result of 1080 squirrel control programs, based on carcasses
found or local populations censused (Marsh, 1968; California
Department of Agriculture , 1973). Marsh (pers. comm.) and
Howard (pers. comm.) believe that deer mice are probably the
most affected of the nontarget rodent species because this
nocturnal species is most apt to be found in close association
with ground squirrels , which are diurnal, and because they
are excellent foragers with a relat~ve1y high preference foroats. This close association with ground squirrels may be a
factor in why they are suspected of being potential reservoirs
of plague. In all likelihood , a local reduction in the deer
mouse populations, and possibly other seed eating rodents,
i.e., those inhabiting areas where the squirrels are to be
controlled, can be anticipated in the 1080 treatment of Fort
Hunter Liggett and Camp Roberts. That 1080 may be lethal to
deer mice is supported by the fact that the U. S. Fish and
Wildlife used to recommend and use baits (containing 0.55 per-
cent 1080) for aerial broadcasting to control forest rodents
(Fitzwater , 1972). However, this is seven times the dosage
of 1080 that is to be used on the ground squirrels. Also, it
was only applied at 0.5 pounds per acre , and was uniformally
broadcast over the entire forest area instead of by spot
treatment as with squirrel control.

Pocket gopher populations, which frequently occupy the
same rangeland as ground squirrels , are not significantly
affected by 1080 baiting aboveground because of their fossorial
habits.

Those nontarget rodent species which are locally affected
will have a tendency to recover more rapidly than squirrels
because they have several litters a year as opposed to ground
squirrels which have only one. Each subsequent baiting of
ground squirrels will have about the same effect on the sus-
ceptible small rodent population .

Cottontails may be killed (Marsh, pers. comm.), although
there is no current evidence that local populations are drasti-
cally reduced where squirrel poisoning has been undertaken.
Jackrabbits are generally less vulnerable because of their greater
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tolerance to 1080 and by the fact that it is difficult for
this species to pick up lethal amounts of widely scattered
grain. Grey squirrels will not be affected because they are
not common in ground squirrel areas and are also quite
tolerant to 1080.

The effect the relatively rapid reduction of a ground
squirrel population would have on the food base of bird ,
mammal and reptile predators is not known for the areas in
question. When ground squirrels are in high numbers , they
undoubtedly play a role in the diets of diurnal predators
that are large enough to kill ground squirrels. Snakes and
other predators mostly take young squirrels; the importance of
this role will vary with the specific predator. Since the
activity of ground squirrels varies seasonally , they are more
available as food for predators at specific times of the year .
During the hotter periods of the sunimer the adult squirrels
frequently go into aestivation , and hibernation in the winter
months drastically reduces the number of squirrels available
to predators at that time of year. Where high densities of
squirrels exist, some mostly young-of-the-year , are active
almost daily all year when the weather is favorable (Howard ,
pers. comm.; Marsh, pers. comm.).

Since the above ground activity of ground squirrels
fluctuates rather dramatically from season to season, they
probably are not a staple of the diet of predatory species
throughout the year . Seasonally they may be a very important
food item of certain predators. Since predators are , for the
most part, opportunistic , selecting from what is available to
them , any substantial artificial reduction in the density of
ground squirrels would probably cause a shift in the diet of
those predators which were currently utilizing ground squirrels.
However , other species such as jackrabbits, meadow mice, pocket
gophers and others not affected significantly by the control of
ground squirrels would still be available to the predators.

Se condary Poisoning 
- 

Nontarget Species. Secondary• poisoning is defined as the poisoning of a nontarget species
as the result of consuming another animal which has died from

• 1080 bait. Secondary poisoning is the unfavorable charac-
teristic most often expressed with regard to the use of 1080.
The extent that secondary poisoning occurs from 1080 generally
relates to how it is used. The way it is used in squirrel

— control is one of the least hazardous applications. The only
time the hazard is not present is in pocket gopher control
because the treated grain bait is placed underground within
their burrow system. Considering that several million gross
acres are treated annually with 1080 bait in California for
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ground squirrel control , relatively few instances of secondary
poisoning can be cited . The Canidae (dogs, coyotes and foxes)
are very susceptible to 1080 and, hence, potential secondary
hazards are of a greater concern with this group than with most
other species , although members of the cat family , Felidae , are
also quite susceptible. Most avian predators or carrion feeders
are quite resistant to 1080 (Table 13). The potential for
secondary poisoning relates to a number of factors concerning
the carnivore ’s susceptibility and feeding behavior .

(1) What is the feeding behavior of the carnivore?
Do they commonly feed on the target species (i.e.
ground squirrels) or other rodent species which may
be incidentally killed?

(2) Is the carnivore a carrion—feeder or does it take
only live prey?

(3) Is the carnivore sufficiently susceptible to 1080
to cause its death through the consumption of dead
rodents?

(4) The size of the carnivore compared to its prey may
be an important factor (i.e. dilution factor) .

(5) What percentage of the carnivore ’s daily tota l diet
is made up of 1080—killed rodents?

(6) For how long will a squirrel carcass be acceptable ,
since flesh decomposition is relatively rapid in
California ’s warm , dry weather .

(7) Will the carnivore feed on the intestinal tract or
will it tend to eviscerate the squirrel? Larger
amounts of 1080 may be found in the intestinal tract
than in the animal tissues.

(8) Will they eat the entire squirrel including the
contents of the cheek pouches, which may contain
unconsumed 1080 treated grain?

(9) Is the carnivore capable of detecting early symptoms
from 1080 and thus stop feeding on poisoned squirrels
prior to receiving a fatal dose?

(10) Does the carnivore tend to regurgitate its prey when
early poisoning symptoms occur , reducing the poten-
tial for fatal poisoning?

(11) Will the carnivore feed on material regurgitated
by other carnivores or refeed on their own regur-
gitate?
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The significance of any one of these factors depends on the
species of carnivore or carrion-feeding mammal , bird or snake .
There are still other factors concerning the prey or carrion
which are equally important in determining any adverse impact
on the carnivores. These include the following :

(1) How many squirrel carcasses wil l  be available to
the carnivores within their normal feeding range?

(2 )  What percentage of the squirrels will consume
quanti t ies  of toxic bait greatly in excess of a
lethal dose as opposed to those consuming j u st
slightly over a lethal dose (Howard , 1959)?

(3)  At the time of control are most of the squirrels
pouching the grain bait , thereby increasing the
potential for secondary hazards?

Field monitoring of the e f f e ct s of 1080 gr ai n bai t s on
I nontarget wildlife species has been cr~riducted in the past by

the California Department of Fish and Game (Cal i fornia  Depart-
ment of Agricul ture , 1974 ; Swick , 1973; Gr i f f i t h, 1976 memo ;

• California Department of Fish and Game progress reports ,
1958—1976; Hagen , 1972). No cases of secondary poisoning by
1080 were documented during those studies. The studies cited
do not preclude the possibility that some losses, particularly
to the canids , did occur ; however , it is doubtful that signi-
ficant losses could have gone undetected considering the man
hours spent in the field. Circumstantial and other actual
evidence indicates that occasionally dogs , coyotes or other
highly su scept ible mammals are indeed k i lled in squi r rel con-
trol operations. Rudd and Genelley (1956) stated , “ .. .ground
squirrel  control in Cal i fornia  has assisted considerably in
reducing coyote populations” . Earlier , Kalmbach (1945)
estimated “ that rodent control may e f fec t  a 30 percent reduc-
tion in the coyote population of treated areas ” ; however , this
estimate occurred only shortly after the introduction of 1080
by the U. S. Fish and Wi ld l i fe  Service , and the concentration
of 1080 used on the baits , the types of bait used , and techni-
ques of application were not refined to reduce secondary
hazards to the degree they are today (Howard , pers . comm .).
Coyote populations na tu ra l ly  f luc tua te, and dur ing the past
several decades in Cal i forn ia  there has been no evidence
presented indicat ing that  controlling ground squirrels  has
altered the density of coyotes (other than possibly
locally) either by secondary poisoning or by reducing their
food base .

Squirrel control , which is conducted on a regular basis
every second or third year , is biologically sound for reasons
other than e f fec t ive  reduction of squirre l  populations.
Evidence suggests that aversion or bait shyness in rodents ,
brough t about by sub le tha l  do ses , occurs more commonly when
acute rodenticides are used too f r equen t ly ,  and such averted
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animals may well be protected for the rest of their l ives.  The
same kind of induced aversion to prey has been studied in
coyotes and in some avian species (Gustavson , et .a l . ,  1976 ;
Rusiniak , e t . a l.,  1976; and Brett , et . a l . ,  1976) .  The fact
that substantial populations of foxes, coyotes, badgers , and
other carnivores do exist in areas that have been consistently
poisoned with  1080 or other acute rodenticides for  over 25
years , may in part be explained by aversive conditioning .

A cooperative study by EPA , USFWS and Cal i fornia  Depart-
ment of Food and Agricul ture  is being conducted in Tulare
County , but not in ki t  fox range. Both mammalian and avian
species wil l  be monitored during the time that 1080 is being
used (Environmental News, March 29, 1977) (see Appendix J).

The number of poisoned squirrels available to predators
has been suggested as one significant factor in possible
secondary poisoning . According to previous post-treatment
field analyses, 4 to 6 percent of poisoned Beechey ground
squirrels were estimated to die above ground (U. S. Department
of Army , 1968 memo) . Of those squirrels dying above ground ,
many may have consumed or “pouched” much more than a lethal
dose of bait, thereby increasing the hazards of secondary
poisoning (U. S. Department of Army, 1968 memo ; Swick, 1973).

In the process of hoarding food , the amount  t h a t  w i l l  be
pouched will depend on factors such as the season of the year ,
density of bait applied , availability of natural food , age of
the squirrel , etc. Less pouching is believed to occur in
areas of dense populations because fewer kernels are available
to each squirrel (U. S. Army , 1968; Griffith, pers. comm .) .
Aerial baiting distributes the bait sparsely (i.e., approxi-
mately 2.5 kernels per sq.ft.) so that the squirrels are
believed less capable of ingcsting much more than one lethal
dose and are also less capable of pouching large amounts of
bait , thus reducing the potential for secondary poisoning of
predators. These same factors also reduce the potential
of primary poisoning by nontarget seed-eating species.

Aerial bai t ing has several other safety  advantages over
ha nd baiting . It drast ically reduces the number of peopl e
coming into direct contact with  the toxic bait , hence r educing
potent ial  human—related accidents. The use of aerial ba i t ing
has virtually eliminated the accidental loss of domestic live-
stock because of the reduced chance , whe n compa r ed wi th  hand
bait ing , of animals ga in ing direct  access to containers of
bait during the baiting operation or of someone spilling
bait in the field. Livestock cannot eat a lethal amour.’ -

sparsely distr ibuted aerial-broadcast bai t .
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Threatened~ Endan~qered and Other Species of Concern. The
San Joaquin kit fox , California condor, golden eagle, bald eagle,
peregrine falcon , mountain lion, burrowing owl, bobcat and ring-
tailed cat, are the threatened , endangered and other species of
concern, which must be considered under the proposed action and
associated impacts.

A condor has been reported sighted on Fort Hunter Liggett ,
although these sightings apparently are extremely rare. No
evidence exists that condors have been feeding on any portion
of the Fort Ord complex ; however , because these birds readily
feed on carrion and may be exposed to poisoned ground squirrel
carcasses , the possibili ty cannot be ruled out since the study
area is within the California condor ’s range (Wilbur et.al.,
1972).

Joseph Keyes and others of the Fish and Wildlife Service
watched for effects of 1080 on condors and other bir ds during
trial applications in Kern County in 1945. Neither condors
nor turkey vultures was found to be killed by eating squirrels
poisoned with 1080.

Experiments on the toxicity of 1080 have been carried out
by the National Research Council as reported by Koford (1953).
He reported that the results of these experiments on the feeding
of Compound 1080 to vultures were as follows: 20.0 mg/kg was
required to kill 71 percent of 7 turkey vultures, and 50
percent of the 10 black vultures were kille d at a dosage of
15.0 mg/kg. Judging by these results, a turkey vulture would
have to eat as much as 40 times its own weight in poisoned
squirrels before it would probably be killed. The amount
would be less if the contents of the cheek pouches and stomach
were eaten or if the squirrel had ingested more than the
minimum lethal dose (Koford , 1953). Field studies conducted
by Miller , et.al. (1965) produced no unequivocal proof of
condor deaths resulting from condor poisonings ; however ,
evidence was found related to poisoning operations for ground
squirrels arid kangaroo rats, which indicates a danger to condors
could not be discounted . According to Hagen (l972~ , the Cali-fornia condor appears to be relatively immune to 1080. Turkey
vultures, a near relative of the condor, have for years followed
squirrel—poisoning crews, feeding on the carcasses of dead
squirrels; however , secondary poisoning from 1080 in turkey
vultures is unrecorded . Populations of turkey vultures seem
to flourish in the areas where ground squirrels are routinely
controlled with 1080. While the possibility does exist, there
is no fac tual evidence, at present, that condors have ever been
killed as the result of 1080 used for ground squirrel control;
however ,, some circumstantial evidence has been reported
(Leopold , 1964).
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San Joaquin kit fox have been reportedly observed on both
Fort Hunter Liggett and Camp Roberts. Only one den, however,
has been reported and this was on Camp Roberts. Both of these
military properties lie on the western margin of the kit
fox ’s apparently expanding distribution range. Laughrin
(1970) reported that between 1,000 and 3,000 San Joaquin kit
fox were believed to exist in California. His distribution
map did not even closely include the areas as far west as
Camp Roberts or Fort Hunter Liggett. Since then Morrell
(1975) completed an extensive study on the San Joaquin kit fox
and found its distribution extended into areas where histori-
cally it had not previously existed. He also now estimates
the population at a minimum of 5,066 and a maximum of 14,800
adults with a mean figure of 10,000. As the result of this
study the San Joaquin Kit Fox Recovery Team, appointed by the
Secretary of Interior , has recently met and recommended that
this kit fox now be downgraded from Endangered to Threatened .
In either case, every possible effort must be taken to protect
this species. Therefore, as a special added precaution of
this proposed action, and in part based on the findings of
Schitoskey (1975) , no 1080 bait will be used within 1 mile
of any known kit fox dens. Special efforts will be made to
locate kit fox dens prior to the control of ground squirrels.
These special efforts will include an on—foot search of their
habitat and aerial reconnaissance. Zinc phosphide bait will be
used within that 1-mile radius of dens.

Recent evaluation made by the California Department of
Fish and Game (1976) concluded that “the aerial application
of compound 1080-treated grain bait for the control of ground
squirrels in the vicinity of active San Joaquin kit fox dens
(sic) has not caused any observable detrimental effect to kit
fox in the areas surveyed.” The present average densities of
kit foxes in areas where ground squirrels have been controlled

H for over 25 years with 1080 is consistent with the aforemen-
tioned study (Morrell , 1975).

The golden eagle has been reportedly observed on all
three installations. Golden eagles are both a predator and
a carrion eater. At times, they will consume carrion instead
of killing prey even through live food is available (Kalmbach ,
et.al., 1964). Food habit studies show golden eagles have a
strong preference for small mammals, particular ly rabbits and
rodents. Carnie (1954) found ground squirrels and jackrabbits
formed the dominant prey items taken by nesting eagles in
Calif ornia. Brown and Miadon (1968) concluded that these
species may constitute 70 to 90 percent of an eagle ’s diet by
weight, depending on locality and prey availability.

Birds make up a small percentage of the eagle’s diet .
Pheasants and sage grouse appear to be especially vulnerable
during the breeding season. Many of the birds, which golden
eagles capture , are often recently fledged (Beecham , 1970).
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There is a potential for losses to golden eagles exposed
to ground squirrels or carrion treated with 1080. Evans, et.al.
(1970) state golden eagles, great horned owls and coyotes that
consumed multiple feedings of zinc phosphide—poisoned jackrabbits
showed no visible symptoms of ser’~ndary intoxication .

The endangered bald eagle is a frequent visitor to the
Fort Ord complex . It is the only eagle whose distribution is
restricted to North America. Historically , bald eagles nested
in abundance in the Channel Islands and along the coast;
however, inadvertent shooting, destruction of nesting trees,
human encroachment, electrocution, pollution and contamination
of the food chain by persistent pesticides (e.g., DDT and DDE)
have been instrumental in their decline (Department of Fish
and Game, 1976).

Fish make up a large part of their diet; however, the
bald eagle is an opportunist and readily consumes carrion,
including the remains of poultry, livestock, whales, otters,
seals, fish and deer (Snow, 1973).

Like the golden eagle, some loss may be experienced by
bald eagles if they consume ground squirrels or carrion con-
taining lethal doses of 1080. The toxicity of zinc phosphide
to bald eagles is not known.

The peregrine falcon is a rare visitor to Camp Roberts.
It has not been reportedly observed on either Fort Ord or Fort
Hunter Liggett. Estimates of population size are conjectural;
however, the decline in the peregrine ’s numbers has been
attributed to the use of persistent pesticides (e.g., DDT).

The peregrine ’s principal food items are passerine birds,
waterfowl and shorebirds (Snow, 1972). A potential for loss
exists if peregrine falcons utilize the area during the time
of ground squirrel control; however, that loss will be minimal ,
if at all.

The mountain lion , a protected nongame mammal , has been
observed on both Fort Hunter Liggett and Camp Roberts. There
have been no reports of sightings on Fort Ord . Approximately
2,400 mountain lions are believed to exist in California.
Sitton and Wallen (1976) conducted a 5-year study of 175—square
miles of coast range in southwestern Monterey County to ascer tain
the total mountain lion population in the area and their range
requirements. Figure 32a represents a composite of the ranges
of mountain lions found in the area. Sitton and Wallen (1976)
estimated the density of mountain lions in Monterey County to be
approximately one lion for every 10 square miles within the study
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area. There was no opportunity to study predator-prey relation-
shi ps durin g the study ; howeve r , six differen t scat samples wer e
collected and analyzed by California Fish and Game, Field Station.
Identifica tion of the undigested hair reveale d that deer were
the most prevalent food item.

Recor ds of moun tain lion stomach con tents of Fish and Game
date back to the early 1940s. During this time 15 stomachs
were analyzed and evidence of uni dentifie d rodent hair was
found in one stomach (Griffith, pers. comm.). A preponderance
of deer flesh , deer hair , porcu pine hair , rabbit and bir ds were
foun d, but very little in the way of rodents.

Recently, a mountain lion was foun d dead (March , 1977)
at Fort Hunter Liggett near Nacimiento River, where squirrel
treatment would be done. There was no evidence of pathological
or mechanical injury involved so poisoning was suspected. The
carcass was analyzed at University of California, Davis and by
Fish and Game personnel. The cause of death has not been deter—
mined; however, 1080 poisoning has been ruled out (Griffith,
pers. comm.).

There is no fac tual evidence that mountain lions have
ever been killed as a result of 1080 used for ground squirrel
con tro l (Bischoff and Griffi th, pers. comm.). The risk of
secondary hazards to mountain lions does exist; however , a con-
siderable portion of their range is non—squirrel habitat and is
not scheduled to be treated. Moreover, approximately 90 percent
of groun d squirrels die in their burrow sys tems and since
mountain lions normally prefer freshly-killed meat to carrion
(Caras, 1967), the hazards of 1080 poisoning to mountain lions
will be minimal.

The burrowing owl is found on all three installations.
Beechey ground squirrels provi de mos t of the owl ’ s burrows
(Thomsen , 1971). There is some debate whether burrowing owls
dig their own burrows , but it is known that they are able to
dig (Thomsen , 1971).

Des truc tion of some burrowin g owl habitat is expected if
burrow systems are disced ; however, ground squirrels are con-
stantly creating new burrows and vacating old ones, thereby
providing ample burrows for displaced burrowing owls.

The bobc at is foun d in the rock y brush country on all
three installations. Food habit studies have shown the
major portion of the bobcat’s diet to be rodents and rabbits
(Leach and Frazi er , 1953).

Bobcat populations, like other members of the Felidae
family , are susceptible to 1080, thus a potential secondary
hazard exists according to the feeding behavior of the bobcat.
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The ringtail cat is a nocturnal mammal found mostly in

the chapparal habitat and rocky ridges on Fort Ord and Fort
Hunter Liggett. It has not been observed on Camp Roberts.
Ringtail cats feed primarily on small mammals, insec ts, birds,
frui ts , lizards and invertebrates (Burt and Grossenheider ,
1964). Some loss to ringtail cats may occur if lethal quantities
of treated ground squirrels are consumed.

The mitigation of possible adverse impacts of 1080 On
nontarget species is incorporated as part of the above sec—
tion on fauna. To minimize hazards to humans and pets, 1080
baits will not be applied in close proximity to inhabited areas.

Well-trained personnel is an essential key in minimizing
the impact of baiting programs on the environment. Supervisors
and their employees mus t be knowled geab le in the charac ter-
is tics of the rod entic ide used and of the fauna in the eco-
system to be treated (Marsh, pers. comm.).

Arrangements for possible emergency medical attention
should be made in advance of control efforts. Poison centers
should be made aware of the toxicants in use, and local
veterinarians should be kept apprised of the kind of rodenti-
cides used so they can better diagnose and treat suspected or
actual poisonings which may occur in pets or domestic livestock .

With the exception of the target species (ground squirrels),
potential impacts on the wil dlif e will be of a relatively minor
nature.

Aquatic Fauna. Aquatic life is considered to have a very
low susceptibility to 1080. Studies by King and Penfound
(1946) indicated that fingerling bream and bass experienced
no apparent distress in concentrations of 1080 as great as
370 mg/i. It is judged that there will be no adverse impact
on aquatic fauna from the proposed action.

Cumulative Effects on Biolog ical Resources. Repeated
sublethal doses of Compound 1080 under laboratory conditions
have slightly increased the tolerance of some wildlife species
(i.e., golden eagles , rats and mice) while in other species
repeated sublethal doses over a very short period of a few hours
to a few days accumulated to lethal levels (i.e., dogs, rabbits
and mallards). However, a portion of sublethal doses at longer
intervals can be excreted as 1080 or metabolized to nontoxic
metabolites by some mamma l species (In: Atzert, 1971).
Crabtree (1962) stated that “Although repeated doses of sodium
monofluoroacetate have been demonstrated to increase the resistance
of rats to subsequent doses, this effect appears to be short—lived

182

—‘-— — A. ... - . 
— . —.



1

and of little practical significance in its use as a rodenticide. H
Likewise , ‘1080’ is not accumulative to any practical degree”.

Experimental chronic intoxication studies of 1080 on rats
were conducted by Miller and Phillips (1955). A diet of 20 ppm
for 12 weeks gave symp toms of initial grow th retar dation
followed by recovery. An increase to 40 ppm resulted in a
brief transitory effect on growth. In another study, 0.002 per—
cent in the diet for 10 months produced no liver tumors or
cirrhosis in 16 animals treated and surviving (In: Hodge, et.al.,
1963). Mazzanti (In: Atzert, 1971) described ~He result ofsublethal effec ts ~ith respect to regressive changes in the
germinal epithelium of the seminiferous tubules of rats. Other
researchers have bred 4 successive generations of rats whose
parents had received sublethal doses of 1080 (Howard , et.al.,
1959). In relation to 1080 and wildlife , Rudd and Genelley (1956)
believed that, unlike some insecticides, the sublethal ecological
effects of 1080 were not of concern.

The persis tence of unchan ged or unxnetabolized 1080 in
squirrel carcasses is important, for it con tribu tes to the
secon dary poison ing . 1080 can be foun d in various or gans and
tissues in the kille d animal in suffic ient amounts that, under
certain circumstances, death will occur when a susceptible
animal consumes that carcass. It has been shown that dogs are
killed by eating rats eight to ten weeks after they had been
poisoned with sodium fluoroacetate (Scales, 1945). Secondary
poisoning is well documented (Crabtree , 1962; Pattison, 1959;
Scales , 1945). The use pattern determines the extent with which
this occurs in the wild .

Fauna - Zinc Phosphide.

Primary Poi8oning 
- Target Species. Zinc phosphide baits

prepared on crimped oat groats will be used for both hand
baiting and aerial application . A 0.8 percent concentration
is used for hand baiting applied at an estimated rate of
approximately 1 pound per acre (60 bait placements per pound).
The amount per acre will vary with the squirrel density .
For aerial application a bait concentration of 1.7 percent
is used and spot broadcast on squirrel-infested area at 6
pounds per sw ath acre (i. e . ,  approximately 2.5 kernels/sq .ft.).
The acceptance of zinc phosphide bait by ground squirrels is
considered to be less than that obtainable with 1080 (Hood,
1972). Whether applied by hand or aircraft the expected
percentage of control of the beechey ground squirrel , using
zinc phosphide baits can reasonably be placed at approximately
60 percent . Reference has already been made to the expected
60 percent efficacy of zinc phosphide under the section on
methods. The initial efficacy of zinc phosphide upon the
military lands in question may be somewhat higher since the
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area has not been treated for 6-7 years. However , subsequent
treatments as bait shyness develops will probably result in
an efficacy of approximately 60 percent. Few published reports
have been made on the efficacy of zinc phos phide in groun d
squirrel control -- one , a progress report in 1975 by the
Denver Wildlife Research Center of the t.JSFWS to the Mid—
Pacific Regional office of the U. S. Bureau of Reclamation
(Memorandum of understanding , Contract #l4—06-200-7231A)
indica tes ground squirrel control of 79 percent to 92 percen t-- however , corrections for control results ranging from
20 percent to 41 percent were apparently not considered .
Apply ing correc tion for con trols , the results would be signi-
ficantly lower. Marsh (pers. comm.) and others who have
evalua ted zinc phos phide in San Luis Obispo County (Kalar ,
pers. comm.) and in Monterey County (Nutter, pers. comm .)
generally support the 60 percent control factor. The erratic
resul ts of zinc phos phide for squirrel con trol have been
mentioned earlier .

• Hand baiting with zinc phosphide will be conducted on
For t Ord on rangeland and other selec t areas , and at Fort
Hunter Liggett and Camp Roberts in areas where 1080 may be
inappropriate. Zinc phosphide bait will be applied by aircraft
within one-mile radius of active kit fox dens found on either
Fort Hunter Liggett or Camp Roberts.

The effect of treatment of ground squirrels with zinc
phosphide will be a reduction of the treated populations
within a few days. Since the program will not result in the
total elimination of ground squirrels, the rate which the
various populations will increase during the next breeding
season will depend upon the number of survivors (and their
reproductive potential). The greater the density of a
squirre l popula tion , the higher the percentage mortality must
be before the operation can be considered efficacious (e.g.,
a 50 percent reduction of a squirrel colony containing only
two squirrels will leave the same number of survivors as 93.5
percent reduction of a colony containing 15 squirrels)
(Howard, pers. comm.). Subsequent control with zinc phosphide
may have to be as often as every year. In no instance is it
recommended that zinc phosphide be used more frequently than
once a year because of creating a serious problem of bait
shyness in the surviving squirrels.

Since the use of zinc phos phide bait will likely give
results inferior to 1080 bait regardless of the method of
application , it can be anticipated that the squirrel popula-
tions will have to be retreated much more frequently than with
the use of 1080 bait. Bait shyness or poor initial bait
acceptance may make subsequent con trol effor ts less suc cessful.
The maintenance of suppressed squirrel populations with zinc
phosphide bait may be less than desirable.
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Primary Poisoning - Nontarget Species. The factors for
minimizing potential hazards which were discussed for 1080
(i.e., minimum effective doses, minimum rates of applica-
tion , pro per timing of control , type of grain used for bait,
the dyeing of bait, etc.) are the same for zinc phosphide
baits.

The characteristics of zinc phosphide make it somewhat
less hazardous to some nontarget rodents because of its reduced
efficacy on many rod ent species primarily because the tox icant
is poorly accepted. Because of its relatively strong odor
which may be attractive initially to some rodents, the odor

H also can serve to create an aversion following a sublethal
dose (Marsh, pers. comm.).

Based on past history of its use, zinc phosphide bait
might be expected to be slightly more hazardous than 1080 to
some bird species since most birds are more susceptible to
zinc phosphide than are ground squirrels.

Geese have been killed as the result of ingesting zinc
• phosphide bait which was applied during a severe meadow mouse

irruption in the area of Tule Lake (Keith and O’Neill , 1964);
however , some rather unusual circumstances were involved .
The rates of bait application for meadow mouse con trol were
greater than those proposed in this action for ground squirrels.

At one time it was thought that zinc phosphide would
degrade relatively rapidly in the environment (Crabtree,
1962); however, this has been shown not to be the case at
leas t in some si tuation s. In the Tule Lake inci dent , labora-
tory findings showed that about one-third of the original zinc
phosphide remained on the bait after 3 months of exposure in
the field (Keith and O’Neill , 1964). According to Hood (1972),
zinc phosphide is considered relatively toxic to pheasants ,
ducks, geese and domestic fowl. The compound is considerably
more toxic to meadow mice than squirrels (Table 14).

The application of zinc phosphide in the properly
prescribed manner should reduce the incidence of mortality
to nontarget wildlife. The possibility of incidental loss of
a few seed—eating birds may occur ; however , this would not be
expected to have a measurable effect on the populations of such
birds. Since waterfowl do not occupy the areas where squirrels
are to be con trolle d, no potential hazard to them exists.

Even though some mortality of nontarget rodents may occur ,
the effect on the population will be short, as most rodent
species which might be affected have several litters a year and
populations will recover more rapidly than do ground squirrels.

‘ 1
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Generally , much less is known on the effects of zinc phosphide
than 1080 on the nontarget fauna because it has not been used
nearly as extensively for ground squirrel control and hence
has not been studied as thoroughly .

Secondar y Po~ sonin g - Nontarget Species. The major
threat of secondary poisoning is from the toxic kernels
which may be in the cheek pouches of poisoned squirrels and
the viscera of poisoned squirrels , since zinc phosphide is
not assimilated into tissues and bones (Hood, 1972). Storer
and Jameson (1965), Przygodda (1951), and Evans (1970) indi-
cated that dogs and cats are most susceptible to secondary
poisoning and that in laboratory tests, golden eagles,
vul tures, great horned owls, other raptors, and coyotes
receiving multiple feedings of zinc phosphide—poisoned jack-
rabbits showed no intoxication symptoms.

It has been shown that zinc phosphide is a relatively
strong emetic to some members of the canid group (Schitoskey ,
1975); therefore, this undoubtedly serves as a protective
measure against secondary poisoning of dogs, fox and coyotes.
As with 1080, zinc phosphide probably causes an aversive
reaction which then protects predators once they have exper-
ienced the symptoms of a sublethal dose. Experimental feeding
of poisoned prairie voles (Microtus ochrogaster) for 3 days
to red and gray foxes and to great horned owls did not kill
any of the test animals; however, changes in patterns of
behavior were noted (Bell and Dimmick , 1975).

According to Rudd and Genelley (1956), poisoned ground
squirrels remain toxic for several days after death until
acid conditions of the stomach render the zinc phosphide less
toxic.

Schitoskey (1975) found that the desert kit fox (Vulpes
macrotis arsipus) was atypical in its response to doses of
zinc phosphide and has an LD50 of 93 mg/kg of body weight,
nearly 3 times more resistant than ground squirrels. Under
laboratory conditions , kit foxes survived repeated feedings
of kangaroo rats, each killed by 480 mg of zinc phosphide ,
equivalent to 3 times the LD50 for a fox. Because of this
tolerance in the related subspecies of kit fox , ground squirrel
control within a mile of an active San Joaquin kit fox den
will be conducted with zinc phosphide rather than with 1080.

On studies conducted at Camp Roberts (California Depart-
ment of Food and Agriculture , 1974), 9 percent of the zinc
phosphide—poisoned squirrel population died on the surface ,
approximately 5 percent more than the average mortality
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remaining above ground with 1080. While it appears that a
large percentage of the poisoned squirrels die underground , the
number remaining above ground has to be recognized as a
potential source of secondary poison. However, this ha�~ardis considered mi~ ima1 to most nontarget species.

Threatened and Endangered Species. Although the use of
zinc phosphide for rodent control is generally considered
slightly more hazardous than 1080 to birds, there is no evidence
that bird populations are significantly affected by its limited
use in ground squirrel control in Monterey and San Luis Obispo
Counties. Bird losses in other areas (i.e., Fresno County)
extensively using zinc phosphide for squirrel control have been
few.

According to Schitoskey (1975), zinc phosphide is the
safest to kit fox of the three acute rodenticides tested .
The potential hazards to kit fox are believed minor , although

- - a slightly greater percentage of squirrels will die above
ground rather than in their burrows. Kangaroo rats and the

- 
- smaller rodents make up the greater portion of the San Joaquin

kit fox diet (Laughrin , 1970). The small size of the kit fox
relative to the size of ground squirrels may preclude its
use as a significant prey item. The extent to which kit fox
feed on squirrels as carrio n is unknown .

The possibility of a potential adverse impact on rare
and endangered fauna is remote.

Aquatic Fauna. If the level of 0.34 mg/i of zinc
were to be maintained in waters containing freshwater aquatic
life, some adverse effects may be experienced ; however, the
sensitivity of fish to zinc varies with species, age and
condition of the fish, as well as with the physical and chemi-
cal characteristics of the water. Other ions may have a
synergistic effect on the toxicity of zinc (McKee and Wolf ,
1971). Jones (1938), as reported in McKee and Wolf , reported
that for mature fish, the lethal limit for zinc in water
containing 1 mg/i of calcium is only 0.3 mg/i, but in water
with 50 mg/l of calcium , as much as 2.0 mg/l of zinc is not
toxic.

Mitigation of possible adverse impacts upon aquatic life
will be based upon avoiding the placement of zinc phosphide
treated bait directly into any water impoundment or stream.

Cumu lative Effects on Biological Resources. There is no
reported evidence of cumulative toxic effects or of persis-
tence as zinc phosphide in the environment.
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There will be no effect on archeological/historical
resources for the proposed action or its alternatives. See
Appendix H.

Flora. Sodium monofluoracetate in the form of mono-
fluoroacetic acid, has been noted to adsorb to a high degree
on plant root tissues and other cellular materials (Hilton,
et.al., 1969), while David and Gardiner (1951) found plants
to be much less sensitive to sodium monofluoroacetate than
are animals. Given the low dosage of 1080 per acre (2.6 grams),
it is unlikely that plants would have the opportunity to
utilize sodium monofluoroacetate in the form of monofluoro—
acetic acid (FCH~COOH) prior to its decomposition by Pseudo-monas and Nocardia species of soil microorganisms (Peters,
1975; Atzert, 1971).

The amount of zinc phosphide used will not affect flora
when applied at the contemplated rate of 2.5 kernels of seed
per square foot. Zinc ion is a normally-occurring essential
trace element in soils at levels 10—250 ppm of surface soil
(Buchman and Brady, 1969). Phosphine gas from the zinc
phosphide will be converted to phosphate in the soil. There
will be no adverse impact upon flora.

Public Health. There will be no significant adverse
impact upon public health if chemicals are applied as required
by state laws and recommendations , and the guidelines in the
vertebrate pest control handbook. There will be a beneficial
impact resulting from control of ground squirrels, since
the population of this species which act as hosts for plague-
infected fleas will be diminished.

Economics. The costs of treating the open range on
Fort Hunter Liggett and Camp Roberts with 1080-treated grain
will be $9,638 plus $150 per hour of flying time . (86 hours
x $150 = $12,900, or a cost of $22,538). No significant
impact upon the local economy should result, since no addi-
tional personnel will be hired. Other than the pilot , pre-
sently employed county and military personnel will be used .

— The costs of ground squirrel treatment by hand on
open range on Fort Ord with zinc phosphide will be $693
excluding labor costs of any personnel. Thus, the total cost
of treating open range areas of the Fort Ord Complex will be
approximately $23 ,231. Approximately $175,000 annually in
crop and pasture damages will be saved by adjacent land owners.

Land Use. The application of 1080 and zinc phosphide
to military lands would have no effects upon land use except
as follows:

189 

~~---- -.~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•
~ 

- - - .-- -



_________

Military Mission. Rescheduling of military activities
in treated areas would be of minor significance if adequate
notice is given so that no military personnel would be in the
area being treated for the brief time any given area is being
overflow n (1, 500 acres covered per hour ).

Recreation. Similar to above.

Grazing. Uniform application of bait at the low rate
of 2.5 kernels of bait per square foot in squirrel-infested
areas would not have significant impact upon grazing . The
nois e and mov ement of the air p lane at low levels may cause
some disturbance to stock. The use of a low-flying airplane
over concentrations of stock probably should be avoided as a
mitigation measure

Transportation. The only effect which this operation
may have on transportation may be the very brief periods during
which traffic on military roads may be stopped or diverted
during the actual aerial application of the bait. There is,
therefore , no significant impact to be expected upon trans-
portation (circulation).

Noise. The airplane used to apply toxic bait may typi—
cally be propeller—driven by a single 400—500 horsepower
piston engine. The noise which will be apparent will be
during takeoff , landing and the aerial application of the
bait. The airplane may be expected to produce a sound level
of 81 dB at a distance of 1,000 feet. This sound will be
noticeable for a relatively brief time from any given point,
since the entire flying operation should not exceed 86 hours.
There will therefore be no significant impact resulting from
the airplane noise. There will be few, if any , humans in or
near the areas being treated , and the sound level will pro-
duce at most a very brief irritation. The sound of this air-
plane will be negligible in view of the ambient noise result-
ing from military helicopter, other aircraft operations ,
the use of small arms firing ranges, and heavy artillery
up to 155 mm . Mitigation will consist of avoiding maneuvers
near occupied dwellings or concentrations of humans.

Air Quality. The use of zinc phosphide or 1080 in a
solid bait form would not cause changes directly in air quality
over any significant area. Very minute amounts of bait chaff
would add temporary particulate matter to air while mixing .
The use of zinc phosphide and 1080 upon grain entails certain
handling and mixing operations during the preparation of the
bait , therefore site—specific changes in air quality may
occur due to the presence of toxic particulate matter or
liberated volatiles.
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Low levels of phosphine gas may be released to the air
during mixing of zinc phosphide and cause poisoning by in-
halation. Mitigation consists of appropriate respirators and
exhaust fans to remove 1080, phosphine gas and particulate
zinc phosphide from the area where the mixing and handling
of zinc phosphide is conducted. Care must be taken to exhaust
this air in such a manner that adequate dilution of the 1080,
phos phine gas and zinc phos phide will occur , and thus eliminate
a hazard .

Air quality may be affected by the exhaust products
resulting from the combustion of aviation fuel (aerial appli-
cators) or regular gasoline (vehicle application) over the
area to be treated . One hour of flying time may consume up
to 20 gallons of aviation fuel.

One estima te of unc ontro lled emission rate fr om an air-
plane piston engine (EPA) is as follows (averaged for idling ,
take—off , flying and landing) per pound of fuel per hour:
0.886 pounds of carbon monoxide; 0.056 pounds of total hydro-
carbons; and 5.3 pounds of NO

~ (as NO2). Since one gallon of
gasoline weighs approximately 6.3 pounds, the emission to be
expected from 20 gallons (126 pounds) of gasoline during a
one-hour period would , therefore, be 111.6 pounds of CO; 7.1
pounds of THC; 651 pounds of NOx (as NO2). Based upon 1,500
acres f lown per hour , the 128,500 acres of Hunter Liggett and
Camp Roberts would require about 86 hours flying time for treatment.

This amount of emissions would not have a significant
impact upon air quality. Emissions due to transport of
materials by ground vehicles are also insignificant .

Soils.

1080. There is abundant evidence that sodium monofluoro-
acetate can be degraded into nontoxic components (Peters, 1975).
The carbon-fluorine (C-F) bond of compound 1080 can be ruptured
by enzyme systems in Pseudomonas and Nocardia species of soil
microorganisms (Peters, 1975). Therefore, sodium monofluoro-
acetate leached into the soil will be held in the upper layers
and decomposed by soil bacteria . Studies by Horiuchi (1961)
indicated that sodium monofluoroacetate exhibited no measurable
toxicity within 2 weeks when applied at the rate of 10 ppm ; and
no measurable toxicity within 11 weeks when applied to soils at
50 ppm.

Zinc Phosphide. Zinc phosphide when leached into the
soil rapidly breaks down into zinc ions and phosphine gas, which
in turn is converted into phosphates. There is therefore no
significant impact upon soils since the contemplated rate of
application of 5 kernels of seed per square foot leads to less than
1 mg of zinc ions per square toot, which is far below the normal
level of 10—250 ppm of zinc in surface soils.
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Energy. Based upon the assumption that the 128,500
acres of Hunter Liggett and Camp Roberts will be flown at the

- • rate of 1,500 acres per hour, there would be 86 hours flying
time. At the rate of 20 gallons of aviation gasoline per
hour , 1,720 gallons of gasoline would be consumed . This is
an irretrievable use of energy.

Other energy consumption would be concerned with the
• production of 1080 and zinc phosphide, and the growing, har-

ve sting and processin g of the oats require d for bait. These
have not been calculated, but are not significant.

Areas of Human Activity

Zinc phosphide use will be minimal in areas of human
activity and restricted to Fort Ord. Therefore, any impact
on the environment will probably be insignificant. For
details on the poss ible impacts of zinc phos phide use, see

- 

- the impact section under Open Range above.

Water Resources. Anticoagulants (e.g. diphacinone) will
be used around inhabited areas and in special cases (bivouac
areas) in open range away from cantonments. Most anticoa-
gulants are considered to be stable compounds (California
Depar tment of Food and Agricul ture , 1975); however because of
the small amount and the localized nature of application of
anticoagulants, it is judged that there will be no significant
impact resulting from the application of that rodenticide.

Fuinigants applied in minimal amounts in areas of human
use will probably have no significant effect on water or other
resources.

Carbaryl (Sevin) dust will be used prior to the applica-
tion of zinc phosphide or anticoagulant rodenticides in areas
of human activity . Because the 10 percent concentration will
be used only in assoc iation with squirrel control in and
immediately adjacent to inhabited areas (i.e. cantonment and
bivouacs), there is little possibility of adverse impact on
water resources.

Fauna.

Direct Poisoning - Target Species by Anticoagulants.
The ingestion of an anticoa gulan t compoun d by groun d squirrels
will result in the reduction of a localized population. The
effects of the control program will only be localized in
nature because anticoagulants will only be used in specific
situations -- aroun d cantonments and in bivoua c areas ra ther
than on a broad scale.
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The eff icacy of anticoagulants in reducing local ground
squirrel problems will be dependent upon 1) acceptance of the
bait and 2) the availability of bait. Because of the nature
of the action of anticoagulants, they mus t be fed upon sever al
times over a period of days, and a large amount of bait per
squirrel is necessary to achieve effective control (California
Department of Food and Agriculture , 1975).

The reduction of the groun d squirr el population usin g
anticoagulants will have a minor effect on the total area-
wide population .

Direct Poisoning - Nontarget Species by Anticoag ulants.
The major nontarget species to be affected by anticoagulants
will be rodents other than ground squirrels, which may consume
baited grain. Those species are deer mice , house mice,
Norway and roof rats, kangaroo rats and meadow mic e . Tox i-

• city information for specific animals is not known for dipha-
cinone. Because the anticoagulants will be set out in bait

• boxes there will be little chance of poisoning to any larger
species. Any bait brought out of the bait boxes could be
ingested by birds or larger mammals; however , it is unlikely
that a lethal dosage could be consumed in this manner. The
use of bait boxes will prevent feeding on baited grain by
dogs and cats, which have been known to be poisoned in the
past by directly consuming bait.

Secondary Poisoning - Nontarget Species by An ticoagulants.
The likelihood of secondary poisoning with anticoagulants is

- - sl ight. There hav e been relat ively few demonstrated cases of
- - secondary poisoning from anticoagulants under field conditions.

Prier and Derse (1962) conducted lab analyses of secondary
poisoning on dogs. Results showed that dogs were killed by
a continuous primary intake of warfarin but were unaffected
by continuous ingestion of mice which had eaten warfarin bait.

Because the use of anticoagulants will be limited to
areas around cantonments and in outlying bivouac areas,
those animals most likely to come in contact with poisoned
squirrels will be cats and dogs.

As a precautionary measure , dead squirrels should be
picked up and disposed of. Such practices should signi-
ficantly remove any secondary exposure.

Aquatic Fauna. There are few data available relating
the toxicity of anticoagulants to aquatic life; however ,
due to the small quantities to be used and the controlled
conditions (use of bait boxes) under which anticoagulants
will be used , there is little likelihood of any effect on
aquatic organisms.
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Cumulative Effects on Biological ResourceB . Anticoa—
gulan ts are known to have a cumula tive effec t on the target
species (i.e., succes sive feedin g on bait is necessary to
achieve control ) but anticoa gulan ts are not li kely to cause any
major impact. However, no specific data are available to con—
firm this.

Dir ect Poisoning - Target Species by Pumigante. Application
of fumigants to ground squirrel burrows may result in elimination
of most ground squirrels inhabiting the treated burrow system.

The efficacy of fumigants on active ground squirrels will
depend on : 1) the amnun t of soil moisture; 2) the ability of
the user to seal all burrow entrances; and 3) the speed at
which the fwnigants move through the burrow system.

The reduc tion of the groun d squirr el popula tion usin g
fumigants will have a minor ef fect on the total areawi de
population.

Direct Poisoning - Nontarget Species by Fumigants.
Other vertebrates, such as lizards, sna kes , toads, burrowing
owls, and other rodents, which often occupy ground squirrel
burrow s (Lins dale, 1946; Thomsen , 1971), may inc identally be
killed by fumigants. However, use of fumigants (or any other
rodenticide) will resul t in many mor e uno ccupied squirrel
burrows, which will then be available for these other species.
Data are generally lackin g on specifi c hazar ds to nontarget
species. In practice, relativ ely few non target species will
probably be involved because fumigant use will be minimal.

Because actively-used ground squirrel burrows are used
rela tive ly infrequently by other species, losses of nontarget
species can be avoided by gassing only active squirrel burrows.
Bird droppings, rec ently enlar ged burrow openin gs , fresh
snake trails in the soil , etc. provide evidence that a burrow
may be occupied by some species other than ground squirrels
and thus should not be treated . Den sites of foxes, badgers,
skunks, etc. should be identified as such and not treated .
Animals only temporar ily occu pyin g squ irrel burrows will mos t
often be driven out of the burrow on first detection of fumigant
odors.

Fumigants, such as methyl bromide , may also be hazardous
to terres trial inver tebra tes inha biting ground squirrel
burrow s, and to ectoparasi tes of groun d squirrels.
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A quatic Fauna. Fumigants, when dissolve d in water , may

have detrimen tal effects  on aquatic l i fe .  Carbon bisulphide
at concentrations of 100 to 127 mg/i was lethal to one species
of sunfish (Shel for d, 1917, In: California State Water Resources
Control Board, 1971). The tHreshold of toxicity for perch has I!
been reported at 35 mg/i (Meinck, et.al., 1956, In : California
State Water Resources Control Board, 1971). How~~er , use of
fumigants will be minimal and applied under moist ground con-
ditions , so that the gas will be con fined to the treated burrow
system. Therefore, a significant impact on aquatic l i fe  is
unlikely .

Cumulative Effects on Biological Resources. Fumigants in
their gaseous state dissipate rapidly in open air and therefore
wou ld probably not per sist in the environmen t in signific ant
amounts.

Direct Poisoning - Target Species by Carbary l. The
efficacy of control of f leas using carbaryl will be highly
varia ble. Under cer tain conditions , the success of f lea
control using carbaryl has been found to be low , while in
other situations control has been satisfactory .

Direct Poisoning 
- 

Nontarget Species by Carbary l.
Carbaryl is consi dered to have a low toxici ty to mammalian
and avian fauna (California State Water Resources Control
Board, 1971) (i.e., LD50s for some wildlife are: young
mallards, 2,180 mg/kg; Canada geese , 1,790 mg/kg ; Norway
rats, 540 mg/kg). Given the low concentration (10 percent)
and the limited use of carbaryl, it is judged that the impact

- - on mammalian and avian species will be nonexistent.

Carbaryl is considered highly toxic to honeybees and
earthworms (at 0.1 percent concentration) (U.S. Executive
Office, 1971). The application of carbaryl on the military
reservations may cause mortality in local populations of
earthworms and honeybee s and may be injuriou s to the number of
other beneficial insect species because of the localized use of
the insecticide. The impact will be minor.

Aquatic Fauna. Carbaryl is known to be toxic to aquatic
vertebrate and invertebrate species (California State Water
Resources Control Board, 1971; U. S. Executive Office , 1971).
Toxicity values for fish in terms of LC50

t s (lethal coricentra-
tions in parts per million) range from 0 . 7 6 4  ppm for coho
salmon to 2 0 . 0  ppm for black bullheads (California State
Water Resources Control Board , 1971).
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Aquatic insects are also very susceptible to carbaryl
(LC59 for: stonefly — 0.015 ppm; waterf lea — 0.0006 ppm;
amphipods - 0.040 ppm).

In the unlikely event that carbaryl comes in contact
wi th a water body containin g aquatic faun a, there would be
a possibility of localized aquatic insect dieoffs.

Any effects on aquatic life would be highly unlikely
because of the limited use of carbaryl.

Cumulative Effects on Biological Resources. Carbaryl
is nonpersistent and is known to break down rapidly following
initial application. Barrett (1968) found that carbaryl
applied at the rate of 2 pounds per acre resulted in initial
resi dues of 35 ppm on plants but af ter 16 days resi dues
amounted to 0.37 ppm.

Flora. There will be no significant impact upon flora
by zinc phosphide, diphacinone or by carbaryl. Barrett
(1968) determined that there was no effec t upon mille t when
carbaryl was applied at the rate of 2 pounds per acre.

Carbon bisul phide and methy l bromide may have an effec t
on plant life. Therefore neither methyl bromide nor carbon
bisu lphide gas shoul d be used to treat groun d squirrel burrow
systems located under or near trees.

Public Health. There will be no significant adverse
impac t upon public heal th if chemicals ar e appl ied accord ing
to the proposed procedures following recommendations of the
Vertebrate Pest Control Handbook .

Air  Qua l i ty.  Diphacinone ba i t  w i l l  have no s i g n i f i c a n t
e f f e c t  on a i r  q u a l i t y .  Fumi gants  used in min ima l amounts  w i l l

- - dissipate rapidly in the open a i r  an d shou ld have no sign i-
f ican t impac t on a i r quali ty. The applic at ion of car baryl d us t
in to g round squirrel burrow sys tems will be accom plish ed by
using a hand grinder dust applicator. Minor amounts of carbary l
dus t will be d ispense d in to the air durin g app lica tion bu t will
dissipate quickly .
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Economics. There will be no s ignif icant  adverse economic

impacts. Costs of anticoagulants will be approximately $370
for Fort Ord , $2 , 960 for Fort Hunter Liggett and $2 ,960 for
Camp Roberts. The cost of fumigants will be minimal. Costs
of carbaryl will be $225 for Fort Ord , $1,125 for Fort Hunter
Liggett, and $1,125 for Camp Roberts, excluding labor costs,
which will be primarily military personnel. No additional
personnel will be employed. Thus the total cost of treating
human use areas of the For t Ord complex will be approxim ately
$8,225, excluding labor costs.

Land Use. The use of these chemicals will have no
significant impact upon land use within the areas of human
activity .

Ener~y. There will be a minor use of fuel for transport
and distribution of anticoagulants and bait boxes.

Transportation. No impact upon transportation .

Soils. No impact upon soils.

Special Areas of Concern

Impacts in these areas will be insignificant, and will
be similar to areas of human activity (above).

Costs of applying treatment will be dependent upon the
actual number and size of areas treated . Areas such as dam
faces , 1—mile proximity to kit fox dens, etc., will be treated
as needed. Cost of diphacinone will run about $2.20 per acre
excluding personnel costs. Fumigant costs will be minimal.

Alternative Actions

Generally, alternative actions warranting considera-
tion are those that can meet the same objective as the pro-
posed action -- in this report, that of reducing high ground
squirrel populations to minimize the threat to public health
or damage to military installations or surrounding private
lands.

There are many potential methods for ground squirrel
control. The major methods are chemical , mechanical and
biological control . Each of these were discussed in detail
in the section “Methods of Ground Squirrel Control” . Table 12
analyzes the feasibility of many of the methods discussed ,
both for large scale control and limited use.
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Generally, the methods listed in this table were deter-
mined to be infeasible for large scale use for a variety of
reasons discussed in that section. Certain of the methods
had some practical application for limited control. Those
methods determine d as infeasi ble are not consi dered viable
alternatives and therefore not considered further.

The control methods described in the proposed action
were divi ded into con trol on “open range” and control in
areas with high human habitation or activity. The impacts
of each have already been discussed . Since control in areas
of human use is severely constrained by the limited number
of significan tly di ff erent chemica ls and methods, the feasible
alternatives of each were essen tiall y cover ed in the propose d
action section and will not be discussed further as alterna-
tive actions.

Therefore, the viable alternative methods of ground
squirre l control inclu ded in this sec tion will concen trate
upon feasible choices in the application of ground squirrel
control methods on open range or extensive land areas at
Fort Hunter Liggett and Camp Roberts (Fort Ord ground squirrel
problems are minimal on open range). In addition , the “no
action ” alternative is discussed.

Alterna tive 1

In this alterna t ive the use of 1080 will be avoi ded and
z inc  phosphi de wi l l  be substitu ted for the same areas  in
wh ich 1080 was proposed . In all other respects, treatment
(and impac ts) woul d remain the same as the propos ed ac t ion ;
e.g., Diphac inone , fumi gan ts, etc., together with carbaryl ,
would be used in ar eas of human u se and in specia l s itua t ion s
as nee ded, such as dams , nea r str eams or r e se rvo i r s , etc.

The change from 1080 to zinc phosphide will apply only
to the “open ran ge” of Fort Hunter Liggett and Camp Roberts.
No compound 1080 was propcsed to be used at Fort Ord.

The areas in question , as described in the proposed
project , total 128,500 acres and wil l  be trea ted aer ia l ly
with zinc phosphide bait applied only to squirrel burrow con-
centrations (an estimated 6,425 acres) as with 1080 bait
described in the Proposed Action section .

Zinc phosphide applied aerially at the rate of 6 pounds
of bait per treated acre, would represent 1.38 x iO~~ pounds
of bait per square foot (.0625 grams/square foot). (Based
upon a bait formula of 1.69 percent , this represents 2.3 x
10-6 pounds of zinc phosphide per square foot (0.00106 grains/
square foot) per treated acre.)
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Impacts. Zinc phosphide in the proposed concentration
added to the environment in the form of treated grain would
be expected to have minor impacts upon environmental elements,
with the exception that non—target species such as seed-
eating birds may be adversely affected (see Proposed Action
Impacts).

Zinc phosphide may have approximately 60 percent effective-
ness (as compared with 90 percent eff ectiveness for 1080)
as has been discussed earlier —- probably related to lack of
bait acceptance.

There will be an impact with respect to cost; e.g.
aerial treatment with 1080 bait will cost $0.17 per treated
acre ($22,538) and treatment with zinc phosphide will cost
$0.19 per acre ($24,465). The costs of treating human use
areas on all thr ee installa tions as well as the open range
on Fort Ord will remain the same. Thus the total cost of
Alternative 1 in comparison to the proposed action (total
cost $31,445) will be approximately $33,383.

However, the relatively low effectiveness of zinc phos—
phide may require additional treatment for ground squirrels,
with corresponding proportionately higher costs.

Alternative 2

Alternative 2 is directed to only Fort Hunter Liggett
— 

- and Camp Roberts. Under Alternative 2 , ground squirrel
control is not carried out on the large open range areas.
The treatment methods for Alternative 2 remain the same as
that described for human use areas and areas of special con-
cern in the proposed action. Alternative 2, however , also
includes the establishment of basically a one-mile buffer 

-strip around the human use areas or adjacent to damaged private
property within which either compound 1080 or zinc phosphide,
aerially applied , would be used for control. The areas outside
the buffer zone would receive no treatment. The purpose of treat-
ment in the buffer zone is to prevent re-infestation of ground
squirrels in treated areas, i.e., human use areas or by ranchers
on adjoining properties.

The objectives of this alternative would be to 1) satisfy
the public health concerns in public use areas, 2) reduce
ground squirrel populations on lands immediately adjacent to
private agricultural lands thereby reducing squirrel-related
crop damage, and 3) eliminate damage to military structures
and facilities. This alternative would also reduce the total
number of acres of land receiving ground squirrel control.
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The selection of this alternative would mean that
3,125 fewer acres of open range land would be treated with
poison bait at Fort Hunter Liggett, or 975 fewer acres at
Camp Roberts than that acreage treated under the proposed
action.

Under this alternative the width of the buffer strip
would be one mile or the width of adjacent ground squirrel
habitat, whichever is smaller.

Control Methods in Cantonment and Other Human Use Areas.
The multiple control method concept presented in the proposed
action also would be used with this alternative. A combina-
tion of anticoagulants (diphacinone), fumigants (carbon
bisulfide, methyl bromide), or zinc phosphide would be used
for squirrel control , in association with carbaryl for flea
control. The areas of selected use of these control methods
would include all cantonment, bivouac , recreation (i.e.,
picnic areas) and physical structures (roadways, dam faces,
radar towers , etc.) within Fort Hunter Liggett and Camp
Roberts (see Figures 33 and 34). The zone of applic~ :ion of
these compounds would extend 200 yards beyond the boundary of
human use.

The estimated acreage of the cantonment and other human
use areas mentioned above is as follows: Fort Hunter Liggett,
3,000 acres (cantonment areas will require 3,200 pounds of
anticoagulants); and Camp Roberts, 3,000 acres (3,200 pounds
of anticoagulants will be used for cantonment areas).

Control Methods in Buffer Zones. The method of treatment
on these areas would be with 1080 or zinc phosphide .

The estimated acreage of these buffer areas would be:
Fort Hunter Liggett, 22,000 acres of agricultural buffer and
5,000 acres of buffer around human use areas; Camp Roberts,
17,815 acres of agricultural buffer and 1,485 acres of bu f f e r
around human use areas (see Figures 33 and 34).

With this alternative , the rodenticides required to carry
out the control program would amount to the following :
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Fort Hunter Liggett - the 1,350 acres of agricultural
and human use buffer representing 5 percent of the total
buffer zone area will require 8,100 pounds of 1080
bait or zinc phosphide bait (at 6 pounds/acre).

Camp Roberts - the required amount of 1080 bait or
zinc phosphide bait would amount to 5,850 pounds for
975 acres of agricultural and human use buffer .

The ma in advantage of this alternative would be that
significantly less acreage of open range on both installations
(2,325 acres versus 6,425 acres in the proposed action)
would be treated with rodenticides , thereby reducing the
magnitude of some impacts. Disadvantages of this alternative
are that a large reservoir of ground squirrels would remain
in untreated areas, thereby providing a source of more imme-
diate reinfestation on treated and adjacent areas. This high
population would still represent a potential problem to public
health.

Impacts. As was mentioned previously in the description
of this alternative , a majority of the impacts in terms of
scope will be comparable to those of the proposed action .
The major differences instead will relate to the magnitude
of the impact. In the following section those impacts
varying in either scope or magnitude from the “Proposed
Action” will be briefly discussed. Those impacts judged to
be the same as in the “Proposed Action ” will not be reiterated.

All impacts on human use areas will remain the same as
described in the proposed action .

The following impacts may occur in buffer areas (open
range):

Water Resources. The likelihood of any movement of 1080
or zinc phosphide into water resources will be very slight
in those areas to be treated along the perimeter of Fort
Hunter Liggett and Camp Roberts. Because zinc phosphide or
1080 will be distributed borde ring only on ag r icultural land or
around main cantonments or areas of military structure damage,
the distance from the areas of application to any water body
will be significantly less than in the proposed action.

A i r  Qu a l i t ~i. Because less land will be aeriall y and hand
treated , the amount of air pollutants from airp lane and land
vehic les will he significantly less. Air emissions for the
Alternative 2 control program on Fort Hunter Liggett will be
75 percent less than under the proposed action and 54 percent
less at Camp Roberts.
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Ter restrial Fauna: Direct Poisoning 
- Target Species.

Under Alternative 2, approximately 31 percent of the ground
squirrel population will be cclntrolled . High populations will
continue to exist in grassland and woodland grass habitats
away from the agricultural and human use areas. The
eventual fate of this high population is unknown . It could
continue to increase , with population dispersal into those
areas treated , it could remain the same; or it could decrease
as a result of natural causes , e.g., reduced fertility rate,
disease (plague), etc. A more detailed discussion of popula-
tion changes can be found under Alternative 3 - No Action .

In the area to be treated a greater percentage of the
ground squirrel population is expected to survive the applica-
tion of zinc phosphide as compared with the application of
1080 —- 60 percent as compared with 90—95 percent for 1080.

Terrestrial Fauna: Direct Poisoning - Nontarget Species.
The magnitude of impact of Alternative 2 on nontarget species
will be s ignif icant ly  less than that under the proposed action.
Proportionately fewer individuals of the various nontarget
species will be affected due to the smaller area of squirrel
control.

A greater reduction in populations of seed-eating birds
and small rodents within the 1 mile buffer zones may result
from zinc phosphide than with 1080. A small percentage of
rodent populations inhabiting the periphery of the treated
areas will be reduced.

Populations of nontarget species in untreated open range
areas will be unaffected.

Terrestrial Fauna: Secondary Poisoni ng 
- Nontarget

Species. The smaller area of treatment will reduce the like-
lihood of secondary poisoning . Because most victims of
secondary poisoning represent wide ranging species (coyotes,
dogs, foxes, bobcats, etc.), there will continue to be some
potential for nontarget poisoning . However , the fact that
fewer ground squirrels will be available for consumption by
predators may reduce the magnitude of the impact.

Economics. Costs of treating buffer zones will be:
$3 ,487 for 1080 bait , and $4,650 for the pil~ t and airplane-- a total of $8,137. The grand total costs of treating Fort
Hunter Liggett and Camp Roberts under Alternative 2 using 1080
will be $17,055. The grand total costs of using zinc phosphid- ,
aerially applied , rather than 1080 would be $17 ,533. The costs
of treating human use areas of all three installations as well as
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the open range of Fort Ord will remain the same. Thus the
total costs of Alternative 2 would be $17,055 (1080) bait and
$17,753 (zinc phosphide bait) as compared with $31,455 for
the proposed action and $33,383 for Alternative 1. If control
is effective, it is estimated that annual repair and mainte-
nance costs of approximately $5,500 on Fort Hunter Liggett
alone would be saved. Costs of damage to agricultural crops
on neighboring lands, possibly exceeding $175,000 per year ,
would be saved . Otherwise there will be no significant
economic impact, since personnel used will be existing county ,
contractor and military personnel.

Alternative 3

Description. This option assumes that “no action ” will
be taken to control ground squirrels. Other programs and
land use activities both on the military installations and
adjoining lands are assumed to continue as at present.

Dynamics of Wildlife Populations Generally. The major
factor governing the distribution and density of wildlife
populations is the suitability of the habitat -- the combina-
tion of vegetation , soil and other environmental factors
which enable various species of animals to live in a particu-
lar locality . If the conditions of the habitat are improved ,
the species will increase in number , but not excessively or
continuously. There is an upper density threshold which
cannot be surpassed no matter how much the environment is
improved for that species.

The main criteria for wildlife survival are the suita-
bility of the habitat and the ability of a species to adapt
to environmental changes , such as those man has brought about
on these military lands (roads, dams, buildings, introduction
of exotic forbs and grasses, grazing by livestock , etc.).
Some species, such as cominensal rodents, ground squirrels ,
-;oyotes, English sparrows, starlings , and others, often pro-
duce abnormally high densities in man-modified environments,
while most species actually decline in density when their
habitat is altered by man.

In general , however , the upper limits in density of animal
populations vary within relatively narrow limits in any parti-
cular habitat, due to a number of regulatory mechanisms that
are not well understood . Factors that probably interact to
limit excessive population build-ups include emigration ,
shelter , food supply, predation , diseases, social interactions
and other vicissitudes of life , all of which can operate as
stress factors on populations . Without these involuntary,
density-dependent, self-limitation powers, overpopulation

— would become so acute as to destroy the species. Ground
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squirrel populations always stop increasing when the equili-
brium density, which is difficult to define precisely, is
reached and triggers the various self—limiting population
con trols (Howar d, 1965 and 1974; McLaren , 1971; and Krebs,
et.al., 1973).

Population Dynamics of Ground Squirrels. Without con-
trol , there appears to be no question that the density of
ground squirrels would continue to fluctuate from year to
year . Since ground squirrels have but one litter a year , a
fairly low reproductive potential compared to many other
rodents and rabbits, their population fluctuations from year
to year would not be as dramatic as occur with voles, rats,
mice and some other species. The most dramatic fluctuations
observed with various ground squirrel populations in the past
have been their periodic decline locally , in man—altered
environments, following periods of high numbers. The reasons
for the decli nes have been attri buted to various fac tors
including diseases (plague, tularemia , and perhaps others)
and food shortages. But the reason that rodent diseases
found in California cannot be considered as effective biologi-
cal control forces with any of the various kinds of native
rodent species is because the disease outbreaks do not occur
on a regular basis and they are all short-lived. Also, they
affect, for the most part, only local populations of rodents
and then only temporarily .

If diseases that are lethal to ground squirrels and
other rodents rema ine d h ighly virulent for many years , and
also occurred simultaneously over very large regions, the
affected species would soon be eliminated. Instead , after a
disease outbreak occurs in rodents , wh ich genera l ly  is quite
localized , the affected populations usually recover in only
a year or two. This usually is not because the number of
survivors provides sufficient breeding potential to permit
the population to quickly recover , but rather is due in part
to the rapid reinvasion by individuals from neighboring areas
that were not affected by the disease. It is the same reason
why checkerboard-type control, where squirrels are controlled
on some ranches and not on others, will have no lasting effect
on the populations.

It appears highly unlikely that those ground squirrel
populations considered high in 1976 will increase much further
in the future without some form of intraspecific or other self-
limiting population regulatory factors operating to bring
about a leveling off with periodic , marked decline. There is
an upper density threshold which cannot be surpassed no matter
how favorable the environment is for that species. Therefore ,
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for purposes of considering the impacts of the no action
alternative , it is assumed that the ground squirrel population
densities will continue basically at present levels, recog-
nizing that if a significant decline were to take place due
to disease or other factors , the populations in such areas
would recover in a matter of a few years.

Impacts. Since the population of ground squirrels is
assumed to remain at the same level, the impacts which will
result from “no action” will be essentially the same as dis-
cussed under the description of the ground squirrel damage
problem in the present environment section. The main impact
of “ no control” will be the continued threat to human health
because of the plague reservoir .

The effects of not controlling ground squirrels at Fort
Ord would not be great, except along roads, the air strip,
around buildings , and other areas where the soil and vegeta—
tion has been very much disturbed by man. The rest of Fort
Ord has a lesser squirrel problem , and the impacts
of no action on Fort Hunter Liggett and Camp Roberts would be
quite similar on both bases. Therefore, the following dis-
cussion about the impacts of no action will apply primarily

— to both Fort Hunter Liggett and Camp Roberts.

Water. No action would have little effect on water except
that the squirrel burrows may cause the stock pond dams
to leak or to wash out.

Fauna. No action would mean that there would usually
be very high populations of ground squirrels present. Such
high populations would continue to compete with deer for
acorns , forbs and grasses. The abundance of squirrels would
increase the food base of predators that are known to feed on
young squirrels. The density of predators is markedly
affected by the availability of prey, even though the presence
or absence of predators has much less effect on the population
density of the prey species (Howard , 1974). Predation by
squirrels, on the other hand , may have a detrimental effect
on the nesting success of California valley quail , those
mourning doves which build their nests on the ground , and
perhaps other ground-nesting birds.

Flora. Most California range land forbs and grasses
are such prolific seed producers that it is doubtful if the
continued presence of uncontrolled ground squirrel populations
would cause any plant species to become rare or endangered .
But, due to the intensity of grazing from high squirrel
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popula tions , no action would probably cause changes in density
composition of forbs and grasses. The vegetation would not
revert to its pristine composition even if all livestock
grazing was discontinued and the ground squirrels were
vigorously controlled.

Public health. Without artificial reduction of the ground
squirrel populations , many of which are unnatur ally dense
because of man ’s historic manipulation of the forage and his
other land use practices, it seems inevitable that periodic
outbreaks of disease will occur as one of the natural popula-
tion—controlling factors. Disease outbreaks will probably
occur more frequently than is normal for ground squirrels
because the modified habitats permit such high densities of
squirrels.

Economics. Without ground squirrel control, problems
that will con tinue are competition with lives tock for fora ge
and the types of damage reported earlier to ad jacent crops,
roads, air por t runw ays , dams, and electric wiring ; gnawing and
undermining of buildings, and related problems. For several
mor e years, at least, it is likely that additional burrows
will be dug by squirrels in and around roads, dams and
buildings, and in any new areas where such soil disturbance
occurs.

The approximate cost of ground squirrel control as dis-
cussed under the proposed action is $31 ,455 Alternative 1,
$33,383; and Alternative 2, $17,055 (1080), and $17,753 (zinc
phosphide), and these amounts would be saved if there were no
action. However , of cour se , the costs of damage to structures
($115,300) or to agricultural crops ($774,000) and the costs
of annual repair and maintenance ($5,500 Fort Hunter Liggett)
will remain.

Social Problems. If the unusually high populations of
squirrels are permitted to remain indefinitely, except for
the natural fluc tuations in dens ity that w ill occur , the
surroun ding commun ities , especially the immediate landowners,
will object to the military areas not being subjected to the
same ground squirrel control regulations private citizens
have to follow. There will be more hard feelings among neigh-
bors who will find it much more complicated and expensive to
keep their squirrels under control , since their lands will be
quickly reinvaded by squirrels from military property . On the
other hand , some persons may find that any increase in squirrel
numbers actually makes these lands more interesting .

Agricultural Crops. If the ground squirrels are not
controlled , they will continue to do damage to cereals and
other crops grown on or adjacent to the military lands.
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Livestock grazinç.~ No action would perpetuate the
economic loss to livestock operations due to the competitive
grazing by ground squirrels and the reduction in carrying
capacity for livestock.

M i l i t a r y  missions. In addition to the many economic
problems stated above, a no-action course may periodically
jeopardize military use of much of the training grounds if
plague occurs in dense populations of ground squirrels.

Recreation. The periodic hazard of plague resulting
from no action would require frequent closure of portions
of these lands now used for recreation purposes. For a more
detailed statement of recreational impacts, see Appendix I.

Air. No effect on air quality.

Energy . More fuel energy would probably be required
to repair the damage caused by dense populations of squirrels
than would be expended in controlling them every third year
or so , but the difference cannot be very significant. Some
of the energy expended to plant agricultural crops may be
wasted if crops are damaged due to ground squirrels.

Transportation. If no action were taken, less transpor-
tation (i.e. movement of control materials, etc.) would be —

required , but again this difference is of little significance.

Soils. No action would have little effect. Most erosion
that occurs as a consequence of digging by squirrels is alongr roads, in dams and around buildings. Another type of erosion
which occurs on some range lands is most severe where woody
vegetation has been removed and when rainwater gets channeled
from a road or a livestock trail down a burrow, causing sub-
surface erosion. Once the top caves in, a gulley is formed
(Longhurst, 1957). This type of erosion , however , is not
common on these military lands.

Summary of Economic Impacts. The following table repre-
sents a summary of the approx~~ite costs of rodenticide andinsecticide use on the Fort Ord complex under the proposed
action , Alternative 1 and Alternative 2.
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Summary of Environmental Impacts

The following discussion represents  a b r i e f  summary o f :
1) the a l t e r n a t i v e s  as they relate  to the projec t objectives ,
2) a comparative evaluation of the alternatives rela tive to
the acreag e to be t reated , and 3) a short summary of the impacts
for each alternative.

Project Objectives

The project objectives have been mentioned often thr oughout
this report. The following table shows how the prooosed action
and the three alternatives relate to the projec t objectives:

Effectiveness Effectiveness Effectiveness
)‘ction ~~ in Minimizing in Mi n imizing in Minimiz ing
Groned Siuirrel Threats to Danage to Danage to Military
Control Humsn I~~alth !¼ijacent Crq~ F a c i l i t i e s

PrcçcEed Ilction x x x

Alternative 1 ‘oc ‘CC )OC

Alternative 2 ooc )OOC X )Q(

Alternative 3 (no action) ,ooo X X3OC xx~oc

x Gxd overall solution based on present in form3 t ion and
proven technokxjy . Probable 90—95% effect iveness.

~oc Less effective than the proçx~sed action due to the probable
lc~~er efficacy (60% ) of z inc ptosphiãe.

,ooc Effective, hit with the nejor drawback of constant reinvasion
of grour~1 squirrels fran untreats~ areas.

~ococ DOubtful value.
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Acreage of Treatment

The following table summarizes the acreage of potential
squirrel habitat (oak woodland and grassland) vs. the actual
acreage to receive treatment under the var ious alternatives.

Aerial ~~eatn~nt Harxl Theathent
Potential Actual Acreage
Squirrel Upon Which Bait Potential Actual Acreage
Habitat* Will be Pl~~~ Habitat to be Theat&

PI~~ ’OSH) ~crIa:~
Fort 0th t.X 11,500 2,800
Fort Hunter Liggett 89 ,500 4 ,475 4 ,000 UK
Camp I~~ erts 39, 000 1,950 3,000 UK

ALTERNATIVE 1:

Fort Ord
Fort Hunter Liggett 89 ,500 4 ,475 4 ,000 UK
Camp I~ berts 39,000 1,950 3,000 UK

ALTERNATIVE 2:

Fort 0th
Fort Hunter Liggett 27,000 1,350 4,000 UK
Camp &berts 19,300 975 3,000 UK

ALTERNATIVE 3:

?.b action 0 0 0 0

* Also represents acreage to be flown.

!~t Not aDnsider~ 1 in alternative.

UK Unkix~ n.
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Env ir onme n tal Impac ts

This table briefly summarizes the impacts of the proposed
action and various alternatives. Because this represents
only a summary , it does not include a discussion of the mag-
nitude of each impact relative to individual species of animals.
The detailed discussion of these features appears in the main
body of this impact chapter. The numbers assigned to represent
the magnitude of the impact resulting from the proposed action
and alternative should be considered on the basis of whether or
not the impact affects man ’s environment.

Impacts resulting from pest control in human use areas
(Alternatives 1 and 2) are the same as those in the proposed
action. However, the effectiveness of pest control in human
use areas may be considerably reduced because of reinvasion
of ground squirrels from untreated or less effectively treated
adjacent lands.

The numbers are for comparison purposes only and do not
necessarily represent any absolute varues, and therefore
cannot be summed.

Prc~~~—-,j Alternative - A1tan-~~ti ve Al ternative
A rt L i-. 1 2 3

- ft~~~n I -

3 ’llor.rer~t.3i Cç.en is.~ C’~>so (se Cçen ~~~ C’~en Use
Range Area Range I Area Range - Area Range Area

-~ u~r resources 0 0 0 0 0 0 0 0
T~ r - s ies .4 +4 +3 +4 +2 +4 0 0

~~ of
- 

-L -1 -1 -1 0 -1 0 0

~~~~~~~~~~~ of 0 ~~i L-ip~ct1 ~~-xj r ;~-1*ii-t
— 1 —1 0 —1 0 — 1 o 2 L~~ -~~ct

Rare ~~~~ 3 ~t*. rare ~spact
4 Major ~rpact

• - - - - — 1 0 —1 0 —1 0 0 0
;. ._- r e  ;a.r.a o a a o a o o o + Baneficisi to envirorrental eL~ ent
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Consideration of Land Use Relationships
in Reference to the Proposed Actions

and Alternatives

The land use relationship section (Legal, Policy and
Institutional Constraints) lists a number of laws, regulations
and policies which may in some way act as a constraint on the
proposed action. Many are important in assuring that the
project, if carried out, will be done in an environmentally-
sound manner. Several , however, warrant specific attention in
consideration and selection of the ground squirrel control
methods to be used.

Regarding the use of compound 1080, which is proposed for
use in the proposed action and is also considered as one option
under Alternative 2, the authority to use this chemical during
1977 is questionable -- and it is difficult to predict when a
decision regard ing its use may be made.

On December 1, 1976 , EPA placed compound 1080 and 1081
on its rebuttal presumption list and provided 45 days for
responses prior to making a determination whether continued
use would be allowed . It is reported the response period
has been extended 60 days and it is possible additional exten-
sions may follow to allow further EPA investigations.

In addition, of course, the use of compound 1080, under
the proposed action or as an option in Alternative 2, will
require completion of action by the Army in obtaining an
exemption from Executive Order 11870, which prohibits use of
chemicals with secondary poisoning possibilities on federal
lands.

Regarding public health, the Army Surgeon General , with
support from the California Department of Public Health , has
determined that the large ground squirrel population at the
Fort Ord complex does represent a significant public health
threat, and that ground squirrel control (coincident with
flea control) should be undertaken in areas of substantial
human activity . This situation should be given careful
attention when considering Alternative 3 -- the alternative
under which no action would be taken to control ground squirrels. 

I 

-

Finally, and perhaps not of serious concern in consider-
ation of the alternatives , the Monterey County Ordinance 328
(November 2, 1908) would be in conflict with Alternative 3 --
no action. It provides for fines (with half of the fine to
the informant) or imprisonment for failure to act in good
faith to exterminate , kill or destroy any ground squirrels in
Monterey County .
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P R O B A B L E  A D V E R S E
E N V I R O N M E N T A L  E F F E C T S

W H I C H  C A N N O T  BE A V O I D E D

In the event that the proposed action is implemented , a
number of unavoidable adverse environmental impacts may occur.
The use of rodenticides will result in approximately an 60 — 90
percent reduction in the beechey ground squirrel population of
the Fort Ord Complex. In turn, this reduction in squirrel
numbers will mean some reduction in available prey for carnivores,
raptorial birds and some reptiles.

The prop i ~ed rodenticides may also result in some primarypoisoning losses of nontarget wildlife, such as rodents, seed-
eating birds, and wildl i fe that inhabit ground squirrel burrows
(burrowing owls , snakes, lizards and toads). Several of the
proposed rodenticides and Carbaryl may adversely affect some
species of beneficial terrestrial invertebrates.

Some secondary poisoning losses to individuals of the
cat family (i.e., bobcat) and dog family (i.e., coyote),
including kit foxes , may occur due to consumption of ground
squirrel carcasses that may be exposed above ground .

Fuel. and some materials will be consumed to implement the
ground squirrel control program.

Many unavoidable environmental impacts can be minimized by
judiciously following the laws and regulations governing rodenti-
cide use. By following recommended application rates and pro-
cedures, bait will be exposed in a manner least detrimental to
nontarget species. Careful planning of the ground squirrel
program will eliminate wastage of fuel, labor and materials.

• 1
215

I

k~~ 

- -  

- -

. -
.::.~~~~~~~~ 

_ _ _ _ _

~

-

~

— -

~

—- —- ~~~~~~~~ 
- - -

~~
-
~~~~~~~ 
- 

~~~~~~~~~ ~~~~~~ ~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~ 
—



~ 
_ _  

_ _ _ _ _ _ _

R E L A T I O N S H I P  B E T W E E N  L O C A L
S H O R T - T E R M  U S E S  O F  M A N ’ S

[N V  I R O N M E N T  A N D  T H E

M A I N T E N A N C E  A N D  E N H A N C E M E N T
O F  L O N G - T E R M  P R O D U C T I V I T Y

The proposed action would result in an immediate and
efficient reduction in the number of ground squirrels now
populating the Fort Ord military complex . The short-term gain
would be: 1) a reduction in the public health hazard (plague)
resulting from the ground squirrel’s role as a flea host in
the transmission of plague from wild rodent reservoirs to
humans via the bites of infective fleas; 2) an increase in the
productivity of the leased rangelands now being grazed by
cattle and sheep; 3) a reduction in the damage now being done
to military structures and facilities , which cost an estimated
$5,500 per year to repair and maintain on Fort Hunter Liggett
alone; and 4) a reduction in crop damage on neighboring ranches,
damage which has been estimated to total $700,000+ during 1972-76.

The long-term environmental losses would be in the area of
unavoidable adverse impacts upon nontarget species particularly
other rodents, carnivores and birds.

Some domestic cats and dogs may be lost in those areas
where uncontrolled pets are permitted to run loose in areas
where dead rodents containing 1080 or zinc phosphide may be
consumed . The kit fox may experience some loss for the same
reason . Some coyotes may be lost in the areas treated . Some
seed-eating nontarget rodents and possibly birds may be lost.

The losses of these species will be minimal , and in no
case will result in a long-term effect upon the populations
of species other than the target species.

The greatest potential for secondary loss will be to the
San Joaquin kit fox . On Fort Hunter Liggett no kit fox dens
have been identified. On Camp Roberts only one den has been
identified , but the area within one mile of any identified den
will not be treated with 1080; therefore , the possibility ,
though it exists , may be reduced to a minimum if all necessary

- - 
precautions are followed.
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To achieve long-term gains, a repeated control of the
ground squirrel population may be necessary , probably every
2 to 3 years with 1080, and every year or possibly every two
if zinc phosphide is used , since the ground squirrel residual
number will always be sufficient to repopulate the area within
that period of time. Other methods may be used if monitoring
or research indicates unacceptable impacts from 1080 or
zinc phosphides. There will be some reduction in the food
base for mammalian and avian predators, resulting from re-
duced populations of the ground squirrel and nontarget rodents.

The most probable long-term effects will be those asso-
ciated with a reduction in the competition for forage with
other wildlife and with cattle and sheep.

A reduction in ground squirrel numbers will provide the
opportunity to maintain at least the same number of grazing
livestock on a given area, and to thereby provide an opportunity
for range conditions to improve where overstocking or over-
utilization now exist.

In no case does it appear that any future options will
be foreclosed since the proposed action will not eliminate
any wildlife species (including the target species), and will
not add any material to the environment, nor change the environ-
ment in a way which would prevent any future options from being
implemented .

I

S
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I R R E V E R S I B L E  A N D
I R R E T R I E V A B L E  C O M M I T M E N T S

OF R E S O U R C E S

Other than the consumption of fuel and materials, or the
death of individual animals , there will be no irreversible or
irretrievable conunitxnent of resources.
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j N A T  L O N A L  D E F E N S E  C O N S  I D E R A T I  O N S

T H A T  M U S T  B E  B A L A N C E D  A G A I N S T
T H E  A D V E R S E  E N V  I R O N M E N T A L

E F F E C T S  O F  T H E  P R O P O S E D  A C T I O N

The benefits of the proposed action will be:

1. Reduced public health hazard (plague) existing on
the Fort Ord military complex.

2. Reduced damage to crops on adjacent private land .

3. Reduced damage to military structures and facilities.

4. Reduced competition with grazing livestock , with
consequent improvement in productivity .

The benefits of alt ernatives to the proposed action
will be as follows :

Alternative 1. Similar to the proposed action , except
that ground squirrel control method costs will be slightly
greater ($1,928), and that the efficiency of zinc phosphide
(60 percent) may be considerably less than that of 1080 (90
percent).

Alternative 2.

1. Reduced public health hazard (plague) existing on
the Fort Ord military complex .

2. Reduced damage to crops on adjacent private land .

3. Reduced damage to m i l i t a r y  structures and facil i t ies.

4. Somewhat lesser reduction of competition with grazing
livestock than would be accomplished through the
implementation of the proposed action -- due to the
significantly fewer acres of grazing land which would
be subject to ground squirrel control .

5. Fewer losses of nontarget species because of the
reduced area treated.

6. Approxima tely $14,000 lower cost of ground squirrel
control.
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Alternative 3. No benefits will be obtained , except
I that no loss of nontarget species due to ground squirrel

control will occur .
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‘ APPENDIX C

MONTEREY COUNTY
L P ! P A R T M E N T  O F  A G R I C U L T U R E

140 1 7510  3439  - ISO W I L G A R T  W A Y  - P 0  4)014 *5 70  - S A L I N A S .  C A L I F O R N IA  9390 * ~~.Il ~~~~~~~ -

R IC H A RD  W . N U T T E R
AG RICU LT URAL  COMMISSIONER 

~ 1850

August 17 , 1976

AGRIC ULTURAL DAMAGE BY GROUND SQUIRRELS TO LANDS
ADJACENT TO MILITAR Y PROPE RTIE S

The following is the result of a mail survey conducted by this
department to determine agricultura l damage by ground squirrel s
to those lands adjacent to Camp Roberts and Fort Hunter Liggett.

The survey is based on the reporting of 40 ranches representing
77,921 acres. Crop values were taken from the Monterey County
Annual Crop Reports 1972-75.

CROP ACREAGE CASH ACREA GE LOSS
____ 

LOSS 
— 

VAL UE BY YEAR

Dry Pas ture 3,614 $ 12,649.00 1972 - 929
Irrigatcd Pasture 324 25,920.00 1973 - 1 ,289
Cereal Grain 1 ,300 312,000.00 1974 - 1 ,561
Row Crop 550 346,500.00 1975 - 2,009

Total Loss 5,788 $ 697,069.00

REPORTED LOSS FROM COYOTES : $7,150.00

Sheep 1 $ 100.00
Lambs 133 6,650.00
Pigs 1 100.00
Calves 3 300.00

Extensive damage reported to irrigation systems and roadways.

RWN :ms
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APPENDIX D

DE P A R Tf I 1Ef lT O F f lORI CULTURE
C(~IUNTY OF SAN LUIS OBISPO • P. 0. BOX 637. SAN LUIS OBISPO , CALIFORN I A 93406

County A irpo rt - Edna Road Tclcphonc *c1805 543-1550 , Ext. 254

August 9, 1976

SURVEY DATA OF GROUN D SQUIRREL DAMAGE TO CROPS ADJACENT TO CAMP ROBERTS

Seven adjacent property owners that farm over 12,000 acres have reported
the following doll ar losses due to ground squirrels from Camp Rober ts
destroying their crops . Also shown is their estimate of their extra cost
of controlling squirrels due to reinfestation

1973 1974 1975 1976 TOTAL

CROPS
Wheat $ 2,000.00 2 ,000 00
Barley 3,317.22 4 , 889.13 5 ,089.53 5 ,704.47 19 , 000.35 —

Safflower 1,200 00 l ,200 00
Pas ture 3,095.00 3,225.00 3,384.00 3,665.00 13,369.00
Other 110.00 100.00 215.00 375.00 800 00

Sub-Total 6,522.22 8,214.13 9,888.53 11,744.47 36,369.35

REINFESTATION
Cost of retreatment 870.50 1,040.92 1,341.66 1,724.80 4,977.88

Total $7,392.72 9,255.05 11 ,230.19 13,469.27 41 ,347.23
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APPENDIX E

LAUD u SE Rm ~.ATlONS FOR AJtFA “B”
- C!.. I ~IM~lTS, CA

1.  Thcco Land 13cc Rogulati ons arc intended to provi.do for multiple purpose
;‘~e ~,f thoco lands for r~ilitary p i r 1~~sos , craz i.nc by domestic livc~thck
.-t~d , at tho c~ no tino, protect thc ecology and environment of the area to
~~ mro continued habitat for indi -~cnous wildlif e forms. Adherence to the
1.;ln d Use Regulation s will conserv-e and onhance the natural environment while
i~crmitting beneficial use. -

2 .  Uce of the leased pranisoa by the lessee sh all be United to SHEE P
.~2LI\Z~r Ci oIlY.

3. Thc follauing definitions shall apply for the purpose of this lease,
nutul t~hcLonding any other commonly Ia-~o’im definitions:

‘.n ina]. Unit (Au ) - Five (~~~ ) E~zes with lamb, or Ram s or weaned lambs
~r (.ldCr cheep.

An L-ial Unit Honth (AU!-I) — One (1) Aninal Unit grazi.ng for ~ z entire
ncnth .

h. The availability of adequate forage and the general condition of the
~~~~~ as T~ t1BI~ ) BY TUE DISTRICT ]~ GD~2~R , shall goverm the intensity
- ~r~~in;- by the lessee. The protection of the range cover from d~~age
or (ie~~ruction by ovorgrazin3, fire, erosion or other causes is expressly
c- n~~ lered a part of’ good range managenent. Accordingly, the lessee shall
c( npl:’ ‘~;ith the following management practices:

a. Gr.~zin.g ca~~city - 3~OO Animal Unit I-fonths, as defined above, for
t:-~ 1-~iaic-d 1 Cc~ obc r to ~O Scptcabcr annually. !3P~ L ORT~.AS E IU f~~ GP~\ZI~G
c;.::.~ri’Y j 2JST HAVE ThT PRIOR flVfj I~ A PPROVAL OF TIlE DIS~~ICT GII EI~~. IT
13 L S ~ EX fl1ESSLY UI IDERSTOOD THAT ‘fl rE DISTRICT GI]TE F~ rtES~ Wcs 1111 RIGH’
Tii ( ‘)  L~~IT THE ~~~~ Oi~’ SH~~P AT TI~ 13~~flfl~ThG OF THE GI1AZ~~G SEASON,:~r~ (2) REMJCE TIlE ALLC7~A R,E 1~~I ’ s Ill A I~OR FORAGE YEP4!1, OR ~-Jl3~~TEVI~1 1~EC-
~~~~ TO RtOT~~T OR C- -flS~~ VE TIlE RESOURCES. If the lessee grazes nore
t:.—~ ~~ O MJI ’3 du-in~ the ~ij~j-~i’aJ. period of 1 October to 30 Scptc~ber‘1 053C ’ c.:~il pa:? fcr ec.ch addtional AUII at a rate as determined by dividin g
th-.- -~a~ rent by 35(X) AUII. C~mverscly, if the lcasce is prevented fr3n
~r~~ rg 3’~OO during th~ said annual period as a res~ -t  of cr~rnlirnce ~:ith:;r ~ t t r n  in~ tr11c ti -ns fL -~~-1 the District I~~inoer req~ir~~~~~~~~~ tion_in
~~~ - ] n ~~~~’S, the i.e~~ce ~~I - ~~~l he crcdited~~~r c-ach AUM not (~ra7.ed ~t a
rate detcr- [ncd by the aforesaid formula. 

—_______
h . Gra .ing seacon - The pri ’-iary grazing season shall be from I January

~o 1 June . Grazin g earlier in the winter period will ho permitted onl:,r
~:hen the District ~ iginoer determines there is adequate new growth of for—
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r” i:ISSion to graze prior to 1 January must be obtained in writing frc.n
the District t~r i.neor. Unde r n rnal conditions, no grr~zing will be allowed
~eLt;con 1 Juno and 1 September f each year. Any exceptions must be ob—
tam ed in writing from the District E~ gineor .

c. Sa 1ting atations — Will not be placed adjacent to artificial lakes
r potable water points and will be moved a~ needed to provont soriou.stranpl lng of vegetation .

The primary use of C-~np Roberts ’ iilitary Reservation is for military
trr inir~g and related activities; tIr gr~ z5ng of sheep on the installation
3s socc-ndary and ~rb,~oct to theoc activities . Consequently, the  lessee
is expected to c’,nduct hi~ Crazing operatiün in a manner w~iich will notnterforo with s~:ch miJ itary use or objective s at any tine . Grazing will
be cloocl y cuorchn atod with the Post C~~~tandcr , C~~p Robert s , or his
.m Lhur izod representative , so that no interforence with military trai.nlx.g

I i  occu r. Also coo Land U~o a~gu1ation No. 6. ~1hcn military c~ r c - ;icta~cOG
so ti-’i rrant, the lessee agrees to move his livestock to another ~~~a (wi thin
t’e l eased premises) within three (3) days after being notified in ur it ing
by sz~id P~ st Commander or his a’ithorizcd representative. There may be
‘— ccasi nal circ~nctancos that will require the livestock be moved to ~~othcr
area w~ thin the 1ca~ed premises on shorter notice. No reduction in rental
will he all - t ied for the movement of livestock required pursuant to this
C c f l I j  t-~ (m and the lo~seo shall hold th~ Government harmless for any loss
of uci ~ht to livestock resulting therefrom.

(~. ~!hen l ivestock arc grazing on the premises, the lessee , or his repre-
zcntat ~ ye , will contact the 1)irector of Operations and Train ing Office ,
Ca-ip R -bcrt.s, on a daily basis , unless otherwise requested by the Post
C. :~ ~rder , in order to maintain adequate coordination between milit.arj
uses and the lessee regarding the grazing operation.

7. I.cssoe shall bury or otherwise dispose of dead livestock in a manner
satis~-~at: ry to the Post Cosr~ander; or his authorized representative, withintwenty-four (2i~’) hours after detecti-an by the lessee or notification by
the G.’vorrrient.

~ c scee shall insure proper cleanup of areas used by his personnel, i .e.,
disp- sal of all types of refuse and debris generated at temporary living
and w-’ric sites . 

-

9. Lessee gill insure that all his por~c nnel operating under the terms of
this lease are acquainted with and comply with the following:

a. P-stod spoed Units and pertinent trafficoantrol signs.

b. Posted (restricted) areas.

c. Hunting and fishing regulations.

246

— ~~~~~~~~~~~~~~~~~~~~~~



- 
- —‘ 

- 
- - — 

- 
‘ :—  _-__I.___ _

S

10 . ~I 1”  ~ ‘ruiod praises will ho o~t b .~oct to fioh ing arid hunting by autho—
rizr’~1 

~ rs~
nc during the regular ccac no.

1 1.. •n r before the 10th day uf each month during Ui gr azinr~ pofiod,
L~~r~ l ’ : ; : ; ’ I shall ~ itb-iit a certificate under the pcna1.t~,r of por ,iur~, that
‘ inLs L~i n umber of An imal Unit ~1(nths grazed on the area (1urT nr~ the

f C V ’ -  ~nt.h . The form s ul] 1 be provided by the District LLgineer.
~er t i i~5 oath till]. bo propared in duplicate and aul~~ittcd to the fol-

3. . w5n ,~:

T)~~s~~r ic t  ~i’~thcor Reserve Components Train ing Command
~ ~~ ty ~‘.-~lr.oor District, Sacramento California ~‘ational Guard
1~’’f ~~: SI~~?. -~~1 ATTN : Facilities L~igincer
‘~ O Cr~pit - 1 ~:~~l Camp Roberts, CA 93i~5l
3acranento, California 9~8lb

12 . The sheep will be in b— :- ’1~ of not more than 1,600 head and shall. be
-. n ~ .-nlcd by a herder. The sheep ‘w ill. not be bedded down more than
three (3) nights in any one ~.roa.

13. The Lessee will have ,Thint ~ise of the Nacinionto Rivor for sheep
-
: ~~~~‘-scs. Any matter s ~~rt~~ning to this joint use not settled

bc~ :~ :n L~:s Os will be arbitrated by the Post C~snandor t-ihose doicisionwill be fin al .

]1~. Areas fenced for ~fldl5.Se purposes and reforestation enclosures ohall
not be grazed .

I ~~~. The lessee shall conp i :,’ with applicabl e Federal , State-, and local
:~~~-inl heal th laws and regulations of sheep placed on the leased prenises,
:~cl v~~n request furnish written evidence to this effect to the District
~~gimocr.

. I e:;sor~ shall shoop graze the cantonment area of t~e East Garrison
r~z rC :  c sLed and prescribed by tho Post Cortiwndor for the ~>iirpozes of reducing
t~o fi rn  ha zard in this area.

17. Lessee at this ct-ni ccst and expense shall perform the follwiiig ocr—
Vic~~s of maintenance, repair or protection s

: . Lessee will na~ntain in a cheep tight condition , all Rcscrvatic~
‘ fl( 1n~~~ T? cnco , cxcopt~ng chr in  link fence , and all. other ‘cncing sop-

~~~~~ his leased premises from ad,joinlng Government ~~ non-Goverr~mont
‘~crty. All material s uso~ in maintaining Governsicnt—o~rned fences be-come

:~ ‘~ro~,-orty of the U.S. G- - - v~rnment and shall not be r~~oved by the Lessee .
.
‘
. c ’r ~Jfica te th at all fences are sheep tight will be made a part of the

nthly report on range usage .
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13. ~~~
• rk t -~ he per - u . ~~J~~T the lessee for which a credi.t or refund will.

he ~l 1 ,  wed ivy - Lhe G~ yr on innt is s h u n  ~n the a L L~ehed .o ” :  SrJ~ec]ule.xi~oun ~li of credit or ret~-nd to be allowed by tho Govc imr ;c~ t uii ~ bC the
lessee ’s ~ctua3 . cos t r ncrfc’rming the work hut not to O ;~C CC (1 the amoun t
r the C ve~m—ic nt esL~.i~ te shcr.rn 5n the Uork S~~~ 1u~~~~ TTi~~~~istri~~~~~gineor
~i~T~fl~ ve the righ~~ t- . perform u U  t of the lessee ‘s records for th~r 1 rr’isO uf detcnninin~-; the accuracy and allowability of costs clained for
snid wurk. The lccsoe shall n otif~y the Facilities 1~ gincer, Camp Roberts,
at ie~~e three (3) days prior to ccii~nencing the t-:ork ~nc1 innecliately uponccmp].cti’•n thereof. Work as used herein includcd all labor , equi~in ent , and
iin terials. Th~ ~i~tirct fl~gineer reserves the right to modify any of the
i~~- i o  of said work as nay ho in Lhe best .iriLerest of the Government. The
District ~�i-~incor alsc reserves the right to negotiate with the lessee for
ace inlj s~rion~, of additi -nal work items dur.in~ the torn of th~ lease. Lm
additi n t’ the work shown on the attached ~-Ior1c Schedule, it is specificallyundcrst~icd that ~i’e lessee agrees to perform, in accordance with the pro-visi  rs of this ara~~: mh, s~:ch rodent, Loco l~Jeed, and Russian Thistle
contr~ . u r!~ as nay i’o determined by the District ]~igineer to be in theheat interest of the (k’vernment.

19. Effective on r about 1 Hay of each year cert ain areas t-iithin the
leased ~~~~~~~ may ~ i~tro~—~ucnod ~y the Government. The location
and size w actual birn areas may vary according to nUitary require-
ncnts. The Government asst~nes no responsibility for the loss of grazing
due t~ controUe~ burrdng on these areas.
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APPENDIX F

EXAMPLE SPECIMEN LABELS FOR SEVERAL GROUND SQUIRREL
RODENTICIDES . THESE LABELS ARE PRESENTLY LEGAL
UNDER CALIFORNIA LAW , BUT ARE CURRENTLY BEING
UPDATED TO MEET STRICTER STATE AND EPA STANDARDS
UNDER CALIFORNIA SECTION 24-C REGISTRATIONS
(LEVINGSTON , PERS. COMM.).
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, SP [ CJM I U I, AB [L
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J~ ~CROSSIIONI.S 108() P0 1 50W HA lT  — OAT GIWATS CJ OSSHONI S

F’O l SON PH I SUN

DANG[fl: KEEl’ OUT Or REACH OF C HJLD R[N

JN ~ R [ f l i F N T  ST A T [ M[ NT:

Active Inqredie nt: Sodium Fluoroacetate U. l?O’~
I iiert [nI)red ieut .s 90 . ~~ ‘L1~ 

lUf ) (
~O() 

~-

DANGER: Harmful  i f  swa i i  owed - May caus e seco nd ary r° ‘.uii i i i q  i f l  n Iher
ali lifla 1 S . Keep pe t.s and (tOme s t. Ic an i na 1 s away f rum t o ni  ted d eras - Feet I

out of reach of 1 rresporis I hi e persons. Do not contami ni t ’  feed and food-
s t u f f s .  Spilled bai t ~hou1 d be cleaned up immediately.  Wash hands a f te r
using.

FIRST AID TREATI-WNT : If swallo w ed , immediately induce vom iting by qiv inj
a tab lesp oontul of salt in a qiass of warni ma ter and repeat nut ii vomi t.
flu id is clear. Then give t\’,() tabi espoonf ui s of F ie,om ~,al I. in n.j I er . lL’ivc
vi ctim li e (town ,ii~1 keep OoI rI il , iiio l (luir I. Ca ll a ~diy’. ic i an i i t f l h I 1 1 t  a t e l  y

DlR rc iU ) N s FO R U~l’ : Spread ha i t .  c~en ly  by hand , macli inn Spre1ld C ’r , or
ai rcra t t (CON S II It ‘ ‘ ( IU ldP l ines I or ‘\~p1y 1 f l (j  Rodent Ha i t s  by /\ i ,’ I- ’a It  fo r
Control  of (“ round Squir re ls ” for further procedures) 0.i t the ra te  of fiv e
or S i x  pounds pnr st -iath acr e through i r if es ted  area , depa ndi ny on degr~e
of in fes ta t i on .  Hal I should be appl ied in st - .’at hs 30 feet wide w i th  30 feet
between s~ia ths . This pni son bait is to he applied only under the super-
v is ion of the County Agr icu l tura l  Corn missi .mc ’r .
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() I ~,flH U/\ II t.Rt ) ’ .!;(~~ :~
P01 5O~I NI I

DA!U;ER: K L EF ~ OUT OF REAC H OF CHIL DREN 
- 

-

I fl( fl1 Dl E~ T STM i~ [NT:

- 

- - 

Act iv e  Ingredient: Sodiu m Fluoroacetat e 0 .0~’~Y
m en Inqre( Iirnts:

1OTI\I Ito . (~~ ( )  -

I)ANGLR : f ta r ’i mful ii St-in 11 owed . May cause seconda i-y po iso imi  nq i t t  olber
dO Ifln I ‘~ . Keep pet’; and domik ’S I i c aiii ma is awa y front hal ted at -en ~ -
out ol reach o i rt e S F ’ Oi S I I-’] e pvrsons . Do not. co it t~ iti inn Ic I I C ( C ( l  and I t ’ o d —

stuffs . Spill ed b a it ~,huuld be cleaned up imnine di a te ly. Wnnh h i nd- ; m l  Lt ’r
using.

F!RS1 ID T F E4{MEN1’ : If swal lowed , immediately induce vo ml t in (m by g iv ing  a
t ab le s p oonf u l  of sa l t  in a glass of warm mater and repe at unt.il v o m i t  f l u i d
j
~ r l  eai- . Then g ive two tab l e~ poonful s of [psoin sal I in w ate i  . av 1i 0~ ( lii i
lie down and keen wa rm and  quiet . Call a phy nic ian innt~ed in te  l y .

(liIfl (’l lOri s l ii i li\F I vr’iol y cc .~Her  a t e .t c po n I I  (]Wlfll i ni to , ’ i (.~I or ~i i f  °
~~~~

hal t,~ l Ie ) ’  pound ) on ham - e ground to covet ’  2 to 3 square feet a L ii’’ II I’ ~‘ t ’ ’ i t : t t l
each burrow . Do m iol ovc-r bait , and do not place bait in pi 1 ~~ , Ti t  I-; pni~~~an
bai t is La be appi led o~~y under the supervisio n of the Count.~’ ..\~jr~cnl t’.ira1
Contid ss i ot t er .
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sPEC]1-ii-:N rj uu~r,

7 INC P I IO C P i l l  I )) 13ROADCA ~ POISON c i~~i N BAIT (

‘ 

—

(l ’or Ground Squirrel , Rat and Meadow Mouse Control )

nx ;Rr-~piJ- :U’r n’t -A rE t-tENT :

Active Ingredic-nt: Zinc Phosphide 1.69%
inert  i ngredi en t s~ 93 .31%

TOTAL ~OO .OOi.

PI1~ST 1~]’T) 1’R~ ATMI~N T :  Call a phys ic i an  immed ia t e ly .  If co1o - i :j ou~~~,

induce vo: Li r i ;  by g i v i n g  a tab lespoonfu l  of salt in a gla:;:~ of w~i orni
water  and repeat  until vomit fluid is clear. Give m i l k  or wh i te  of
egg beaten wi th  w a t e r .  Keep pa t i en t  warm and quiet.

INSTflUCTIONS FOR USE: A permit from the County Agricultur al Commissioner
is required t.o possess this bait material.

i-’o r c rounc l  Squirrel: Spread b a i t  evenly by hand , mechanical spreader
or aircraft at the rate of six pounLs per swath acre through infestcn
area .

For Meadow Mice: Spread bai t evenly by hand , mecha nical spreader or
aircraft at the rate of 5-10 pounds per acre , depending on the densi t y
of the infestation .

For Rats : Spread bait evenly by hand , mechanical spreader or aircraf t
C-wrs r i nf p ~~t-ed area at the rate of three to eiqht pounds per acre ,
depending on rat density .

Con sul t ag ricultural commissioner for specific instructions .
‘t ’ f-\~ 0 i’-i~~-~~i~wTiON -~- Harmful  if swallowed . Avoid breathing du st or fumes .  Avoid

contact  wi th  skin . Wash hands a f t e r  using . Avoid c o n ta m in a t i o n  of
feed and foodstuffs. Keep away from children and domestic anin,~h; w i t h
due regard to w i l d l i f e .  If applied by hand wear rubber gloves. . Clean
up spilled bait arid dispose by suitable means.
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r ’ci men Frihell

ZINC PIIOSPII ii n-; SPOT POln N GI~~IN BAIT I
(For Gr on nO Squ i ~ m , }-

~~ t a i id Meadow Mouse Con trol)

INCRJ -;o) flN T STn’t-:~it -:N T : “
~~~

- -

Active Inq red i en t :  Zinc l’ho~ i)hitJ e 0 . 8%
Inert Ingrc ’dient s~ 99. 2%

TOTAL lOO .O~.

FIRST All) EATM°~t-iT: Cal]. Physician immediately. If victim is con-

sciou s , induce v om i t i n g  by giving a tablcsj oonfu) of sal t  i i i  a g lass
of warm water  and repeat until vomit fluid is cl -~ l . Give victim
m i l k  or w hit e  of eqy beut  en w i t h  water. Keep patient quiet and warm .

INSTEIJCTIONS FO 1-~ USE: A pe rmi t  from t h e  County A q ri c ult u ra l  Commis-
Sionci is requ i red to possess th is  ba i t  m a t e r i a l .
For Ground Squirrels: Evenly scatter a tablespoon quantity of bait
on bare ground at side or behind each active burrow .

~~L!1~~
dow_Mice : Liqhtly scatter teaspoon quantit~ er of bait in

runways near active burrows .
For flats: Place a teaspoon quant i ty of bait in each active burrow
or scatter small amounts of bait  in protected places frequented by
rats , but inaccessible to livestock , poultry and other wildlife.

WA RNING: Harmful if swallowed . Avoid b rea th ing  dust  or fumes . Avoid
contact with skin. If applied by hand , wear rubber gloves. Do not
contam inate feed or foodstuff. KOCP out of reach of children , domestic
animals and wildlife . Spilled bait should be cleaned up immediately.
Was h hands  a f t e r  using .
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~;J’ECIMF-:N T,Tuir:L

AN Ti --COAGUIJ\N’J’ RAT AN!) 590 IRREL BA 11’

ING }<1 -~Dl I N T  ST1~Tnr ’n vi’

Active In g r e d i en t :  (2—! ) i ph eny l acc ty l )—l , 3—ir idan d ionc . .01%
In er t  I n g r t - l i e n t s ~ 99 .99%

TOTAL. . .  . ] O 0.O0~.

CAUTION : KEEP OUT OF REACH OF CHILDREN .

FIR ST AiD TREAThI NT: Call a physic ian . If consious, induce v o m i t i n g  by
g iv ing a tables± oonlul of salt  in a glass of warm water and repeat until
vomit f l u i d  is c l e i r .  Keep patient  quiet .

I N S T R U C T T C N S  FOR USE : Place a cupful  of bait in bai t box or in shallow
contai m~ - m preferably in protected feed stations, bait s t a t i o n s  should be
locat ] in dry hc’jtions frequented by rats. Broadcast bait for squirrels
at a hand fu l per hole , wearing protective gloves. Inepect stations daily
and add Lil t  as needed , increase the amount wijen con ta ine r s  are emptied
overnight. Continue as long as any bait is taken , which may be from two
to four weeks. For roof rats put bait at ground f loor and top floor or
attic levels. For Norway rats put bait at or near ground level and at
burro~-,’e and harboroges.
Note : A single feeding on this bait will not control rats and squirrels.
B~ jL itiu~~~L be eciLcim cii ~ cVCLci1  feedings oh five or store successive days ,
with no periods longer than 4]3 hours between feedings.

C I -c _ 1 - -

W r ~ N~-NG : Keep away from humans , domestic animals and pets. If swallowed ,
this material may reduce the clotting ability of the blood and cause
bleeding . In such cases, intravenous and oral adminis tration of Vi tam in K
combined wi th  blood t r a n s f u s i o n s  arc indicated as in the case of hemorrhage
caused by overdoses of bis-hydroxycoumarin. Spilled ba it should be cleaned
up immediately. Warli hands a f te r  using .
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Skull and Skull and
Cross Bones METHYL BROMIDE FUMIGANT Cross Bones
POISON POISON

For Ground Squirrels

Active Ingredients: 100% P-O-T--A--S-H

Methyl Bromide: 100% DO NOT INHALE VAPORS

WARNING: POISONOUS LIQUID AND VAPOR! Contact with liquid
may produce burns. Do not breathe vapor. Do not get in
eyes, on skin, or on clothing. In case of contact,
immediately remove all contaminated clothing, including
shoes. Wash skin thoroughly with soap and water and flush
eyes with water for at least 15 minutes. Get medical
attention.

DIRECTIONS: Use one 20cc ampoule per squirrel burrow.
Bre~~ each ampoule , while enclosed in cloth bag , at least
one foot below the soil surface using a special applicator
available from the Agricultural Commissioners Office.
Immediately fill or cover each burrow with soil and pack.

DANGER: Keep out of the reach of children .

CAUTION: Do not drop or throw. Store in a cool, well
ventilated place. Use only in well ventilated building
or in open. Do not remove ampoule (enclosed in white
cloth bag) from the cloth bag.

ANTIDOTE: Remove victim to fresh air immediately. Keep
victim lying down and warm. Give artificial respiration
if breathing has stopped. Call a physician immediately.

Net Contents: Each ampoule 20cc

State Registration No.: ___________________
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APPENDIX H

‘ STATE OF CALIFORNIA—THE RESOURC ES AGENCY EDMUND G. BROWN JR., Goo.rnor

DEPARTMENT OF PARKS AND RECREATION
SACRAMENTO 95811

(916) 322—2204

April 12, 1977

Ms. Dolores Brown
Jones and Stokes Associates, Inc .
2321 P Street
Sacramento , California 95816

Dear Ms. Brown:

The Office of Historic Preservation has reviewed the Draft Environmental
Impact Statement for the proposed ground squirrel control project at Fort
Ord Complex in Monterey County.

Thank you for the opportunity to provide comeents in accordance with the
National Historic Preservation Act of 1966. My staff has reviewed the
Draft Environmental Impact Statement and concurs that the proposed squirrel
eradication program will not affect existing cultural resources.

If you have any questions, or if we can be of any further assistance in this
matter , please do not hesitate to contact Eugene Itogawa of my staff at
(916) 322—2204.

Sincerely ,

~~~~~~
Dr. Knox Mellon
Historic Preservation Coordinator

G—2/1262
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THE RES OUR CES A G E N CY OF CALIF OR N I A

SACRA MENTO . CALIFORNtA

AUG 4 1975

Colonel Dean R, Paquette
Acting Di rector of Facilities Engineering
Corps of Er..Ti:.c3rs
Depar- t~ ent oz~ t ic Array
Of Tic~ of tti.~ C ~ie~ of Engineers
Wasbington, L.L. 2O31l~

Dear Colonel Pa~uette:

The C~lifo ri~ia :-~~~ ft’-~ent of• Fish ~nd Get~e hts ~~port~ c. t~ ne that your cb ia~ i~ r~
of extr c:.~~.Ly h~ :~ porulations of ground sc-uirre].c on ~~~~~~~~~~~~~~~~ ~~~ C~~~ F.o~~~ ”t~
are correct. ~~ -:~~‘j h~ve not as~es&ed t~e ~rouz~d saui~,..-€l topu1atio~ lev~1s at o;:-.er
car:pz of the ~~ •‘; Ord Complex nor did the nid-Apri,1, 1976 r eetir3)~ cn the
&qu12•’rc :l r r c~~L.. ~ -~ i~ rc ss itself to ~rr; r~ili:ary zt~.i1~tions oz~~ r ~~:2:~ :.L~~~cr-
Lig

~~
tt a:~ci C..-t.p ~ooert a . 

-

The ou~ ct ic~~ :‘~~‘i e~~t~ rated do rot relate er1t irely to tnis A~~ncy~ ~~ -e~ vo~
h1v~? ~~~~ ~,r rj t ’ ~- , ~o t~~~ A ric l’-.’~ -.e ~r--~ Services A~~?~~J ar~ã tn~tt ~~~ - .-;~~ 

-.‘-~~~~~ :; ~,r: ~ t
£ t:~
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an d t j  t~-.-
-
~ 

, 
met~~ .1s ~ r~~x r-.~’,t.~ r~~ is :or th~~,r co:~t r~ i.. ~y~ -a. - c- • . 

- ,  
~~~~ ~~ -

~~~i? _ _ . ~ 
‘
~~-~

‘: :: 0r~ ~rcund tG~.:irr-~ , :~c . ~c~ ion ~t C(z~ i~OL~~rtS ~~~~ ~~~~~~~~~~~~~~~~
- -

~~~~~~~~~~:

(1~~t ~):~
• 

~~~~~~ ~:y’3 ar’..i ~:~~ c~S “;ci be .~~i-’oil~ J? If 440 54 on ... ~‘

~~~~~~~~~~~~~~~~ ~~~~ :- :) -3 :r.:- ‘-
- : J,~4.t::c~~ ~~~~ r~r~1y ‘t~b1e c~ o~ -~~ to ~e c-:-’ :~±~~~~; ~

—.~i._~-
_ _ 

1. ’,’ ::. _~~ 
- r - .~~,- ‘,‘--s r’T ~~:::-~~ ‘-  ~~~~~~~~~~~~ ::r~~ 1:’’~ i;~ :- ’ • i _~) t~~X :~t~~ :~~

-.-‘. -:- .

at~ur ‘ .: :~: • ~~~ ~ ‘~~:. z ~ ~ ‘~~c~~~~~ydy . r~~~ - -~~:•~ i , i a’-~1 1.’-~r ~~~~~~~ ~o : v~,t:~~ 
-: ‘

~ .

c~o ~~~~ t1~: ~~~~~~~~~~~~ ‘ - :::: ~~~~ c: ~~~~~~~~~~~ ~~‘--:r ~r:c~~:.~ c . ~~~:~~:L ~~~~~~~~~~~~~ ‘:~~i.
1c2 .i:~

:
~~~

’ _ .:‘.‘,- :~~~. :r ~~~ t~
-
~~~ :- .: :~, :1~~ - :~~~~. L 1 Q . 1 1 - ’ L t i t:~ t r c r  .~~ :.- _ - .i ;..~ - -. -

~-”,-
- .-~~~• ~~~~ ~~~~~ ter...r.~~ . ‘. ~at”ier or ~~~~~~ i~ ::~i ~~~~~~~~~~~~~~~

t ’u~ :‘~ ‘r or i’~ -i .“,~~~~~ o~ c~ r :~: ~~
- - -~~~i ~~~~~~~~~~~ ;~~ i..~~risivc ~~~~ . ~:rre 1

- .  . 1  ..l ~~~~~~~~~~~ I . )  4. . • . . ..~ 
,...‘._ - r ’ 1 . _ ’~.

- tO - ‘ - :~~r u:’.1’~~.~~’. ~~~~~~~~~ ~~ - - - c
- —~~ •~~~~~ - 

-- 
- . ‘ 3 -  - ‘

_
‘

_ . S .  

~~~~~~~~ -z ~~~~~~~ - 
-

L 

, : - - - ‘ - :  . ‘; : ‘  - . C -  ‘~~~‘ ‘- 
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :

27 1 ,

p 

- . 

,

‘

~~~~ -— ~~ .—~~~~ -- “_ —-~~- 4 -  - 4 -  --~ — -  _ . • . 4 _ ) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - ‘ - - S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



• ~~ ~~~ - -4- — — -•- - —“-4- . — -—‘- -
~=~~ 

- 
~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

~~~~~~~

— 

~~ 

—

‘-~::~:‘-—‘- -- - 4—

I 

C&one 1 1~)ea.n iL Paquette -2- AuG 4 1978

~u estion “b ’: Have ground squirrels caused adverse effects on beneficial wildlife,
endangered species and domestic ani.i~a1s?

Answer : Wildlife StLdies on quail and ground squirrel relationships have shown that
in certain areas arid under certain conditions ground squirrels can be a very
destructive ~.ezt precia~or on cunil eggs. ~or~aUy this is not the case arid specit-ically , at Carnp Robert s and Hunter-Tiggett , field bio1oc~ists of the Depart~ er.t of
Fish and G-~~e report that both quail and ~rou~td squirrels have been enjoy’in~ ~ ic~i
population levels since the first of a series of moderately wet winters starting
In 1972-73. This D~I.st winter and spring were extrenely dry and tae field bio1o~zists
report poor quail nesting success. The point is that ~,eather , not ground squirrels ,
Is the ii~port ant factor on Camp Roberts and Hunter-Liggett under recent and present
conditions.

Two Specie3 on the federal list of endangered wildlife that inhabit Camp Roberts aria
Hunter-Li~~ et~ ~nd that are suscept ible to certain rodent control toxicants ar-~ t~-.e
California c04z~or and the San Joacu,in ~it fox. Both of these species are sus~et

’.
~.ib1e

to strychnir~~. The kit fox is susce~tible ~o c~~pound. 1080 (sodit~~ ~OflotlUOrc~ ce~ ac~ ),
Both species i~~ d on ground s~uirrels but not as a Enajor food Item. Th3 absence or
presence of ~rcun d squirrels is of little importance to these two en dan~ered specie s.

The re1ationsh~~ between ground scuirrels and domestic anircals can best be ans~ere~1
by the AEricu1 -;~re and Serviees Agency.

Question “c”: Are ground squirrels causing any emergency situation to exist pur suant
to Executive Or-ier U67O’~

Answer: !ot as far as the Resources Agency ’s ir~terests and responsibilities are
concerned.

- - Question ‘d ’: 3 ground squirrels need to be cont rolled, . . . by what r,etho~ s ~~~
~ 

- r..-~teria1s (short- tern measures artd lon~-ter~ solu-tions)?

i~sr z~-.er ~0s p~-~~.’iously stated , this s~ ou1d ~~ answered by the A~ ricu1tur~ ~~~
A --~~z:.- . 

:- . -
~~ ‘~~~r~~ -i-:~~t O~ Fi~~i ~r..i G:..~~ s ~ :ry z.ctiv~ ~~ ~: ti ~~~~ .-~ x-~ ~~~~~~~~ 

-

in C2. 1iI’)~:rr ~:5~-’~ , but l~~~i s  is done in an aciiis~ rv ca-:~ city t~ rc~~- r ~ ~~~ ~~~ :e L a--- ~:
o s:- 

~~~~~~~~~ 
•:.:‘:~ :~~ . ‘j C ’~~~ .t i’ r~~ a~nd ir~ t)~).rfl ~~‘rC’J~~ t~~e C:unty ~ -:‘ic ’~.1tu - .~ . .‘c

T
~

-
~ 

T-~~~ r - -~~t of ~‘i. :~ z r .c Gi~ c is ~1so i~ ’.’ci-.-~ d in tL~ ~~~;eiD~ -~~~~~ C: ~~, T- _r.t
ar: -i--. -~J, c~ .. Dl pro~~r ’:~~ using t~~3t~i ’i~b3 . 2~~~ir ~ irti c~ —~~z:cr in t~~f~~ ir ~st :r . z . ’
t ::3 ~-~i~1d ~~~~ ) 4 r .~~~~3 ~- -

~‘-) - raz~s ;~~~ :~::s~ ~:‘~ s5i0ie S~ L~~~~~ u ?1’~~ - o r  nc:;t :r ‘-at  :- - ~c~ :S.
~~ rticuIar care is .~ rcisei to protec; rare , ~~ 1an :~ r~~& . ~~~ t :~~-z~~tn ..~~i ~~eci-~~
from any urito~~~rd ~ i’~ -~z t s  of z~:’’ \-e:-’ceor ~~ 2 ~~st c-’z’~trc,~ ~~~~ t .  ~r z - .. .\ ~~~~‘.:l r:’.’:e~p roc~’cure r.~ s b-~ er i ez~~i~ 1i~ hed to screen out or mo~ ify r— ~~t control pr~ - :
pot~ nti~~~ y h~~~ fu1 -to this group of animals .
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C~1or.~’. . Dean R. Faquette 

~u6 4 ‘.- --

~~~

Should you desire further assistance in evaluating the feasibility o~ ~~~~of the squirrel control proç’rarn, please feel free to cail on the services of ::e
~~par~~ent of Fish and Game .

Sincereiy

(~~L ~~~~~~~~~Secretary for P.esources

cc: R. Kahier Mart irisori
Regional Director
U. S. Fish and Wildlife Service

Ma. Rose Bird
Secretar’, for Agriculture and Services

E. C. F~11ertcn , Director
Departr~erb  of Fish and G~.me

-
.

273

1~

- -  ~~
-

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~ -~~ ~~~~~~~ -~~~~ -- ~~~~~~~~~~~ ~~~~~~~~~~~~~~~



-4 -— - -~~~~~~~~~ -- - - - - ~~—~~~~~~~~~~
-
~~~~~~~~~~ -- 

- - 
- ---

C O M M E N T S  A N D  R E S P O N S E S
T O  T H E

D R A F T  E I S

In t roduc tion

The D r a f t  EIS (DFJ S)  for the proposed ground squirrel
control at Fort Ord was filed with the Council on Environ-
mental Quality on February 5, 1977. A 45—day review period
was established for acceptance of comments. Extensions were
granted on request to individuals who would not have adequate
time to prepare their comments within the 45—day review period .

The Office of the Facilities Engineer distributed 375
copies of the DEIS to governmental agencies with responsibi—
lities or interests in the proposed action and to representa-
tives of all interested citizen organizations and numerous
individuals . Copies were placed in the main libraries of
Monterey and San Luis Obispo Counties and were available
at t’ie Office of the Facilities Engineer , Fort Ord , California ,
for review.

A public meeting was held in King City at 7:00 p.m.,
Thursday , F e b r u a r y  24 , 1977 to discuss the DEIS. The hearing
lasted approximate ly  f i v e  hours , and 39 presen tations were
made. All the presentations made are acknowledged or
responded to in this section . A verbatim transcript of the
proceedings was made and is available for public inspection .

Over 100 written comments on the DEIS were received .
They included statements made at the publ ic hearing , peti-
tions with many signatures , general letters expressing public
opin ion , and letters wi th specific substantive questions
and comments.

Due to the large number of comments and ti’e overlap
among them , only the representative letters wi th detailec
substantive questions and comments and the letters that
addressed the widest variety of issues were  pu b l i shed  in
the t e x t .
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Substantive letters representative of public concern are
included in this section and grouped by federal agencies ,
state and local agencies , organizations and individuals.
Comments or questions requiring some form of response have
been marked with a heavy line and numbered . Those parag raphs
which appear to warrant some discussion rather than changes in
the  EI S test , appear as boxed entries immediately following
t he  letter or statement. Those comments which lead to change
in the text are marked in the marg in changed, or chan9ed with
the  page number where the change is made. Comments which did
not lead to changes in the text are acknowledged by noted in
the column next to the paragraph . In some cases the reader
is referred to a pertinent page in the text.

The remaining letters and publ ic  h e a r i n g  comments were
also analyzed and included in a table of general comments.
Most of these letters did not directly comment on the draft
or do not require a response from the Army . The concerns
of these letters were recorded by categories in the following
table. Thus, even if a letter is not reproduced , it has
been acknowledged and the issues contained therein have been
answered by responses in the most substantive letters.

The Department of the Army wishes to express its appre—
ciation to all commenting agencies , groups and individuals
for the time and effort spent in reviewing the DEIS. All
comments will be considered by the Department in making
decisions regarding a ground squirrel control program .

Pub l i c  H e a r i n g  Summary

A public hearing was held at the County Fairgrounds in
Monterey County on February 24, 1977 at 8:00 p.m. This meeting
was attended by approximately 300 persons , who completed
attendance cards.

The hearing was conducted by Col. McNeill of the Engineer—
ing F a c i l i t y ,  Fort Ord. Following his opening remarks arid
comments by Col. O’Shei of the Sacramento Dis trict Office of
the Corps of Engineers , Mr. Robert L. Jones of Jones & Stokes
Associates presented a review statement of the DEIS.

The hearing was then opened to comments and statements
from the audience with an attempt to limit oral presentation
to three minutes. Thirty—nine statements were presen ted , of
which 22 were critical of the proposed action and/or the DEIS.
Fifteen statements supported the proposed action and/or the
DEIS , and 4.wo witnesses took no position regardin q the pro-
posed action. The objections may be generally categorized as
fo l lows :
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1) Opposition to the use of 1080 unde r any circumstances.
2) Concern with impacts to threatened and endc3ngered

species.
3) Concern with impacts to other non—target species.

3 4) Request that present grazing practices be modified
or that grazing be terminated.

5) Belief that land management should be more thoroug hly
evaluated as an alternative ground squirrel popu-
lation control measure.

6) Belief that the present ground squirrel population
and plague information did not represent an
emergency.

Testimony was only taken orally , and no rebu ttals or
discussions of specific challenges to the proposed action
were made except to clarify information .

The hearing adjourned at midnight and the recorded
transcript of the hearing and written statements submitted by
the audience were collected and returned to Fort Ord for
processing , review and answering .

The t r a n s c r i p t , because of its bulk , is not included
in t h i s  EIS , however is available at Fort Ord for inspecLion .
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46

0
4 6 .4o 4 6 0

a
o 50 SI
.-4 01 O CI) S 55 4J

• H ~ 4 H  .4 4) .SX .4
1.~ N 46 U~~ 4 6 4 )• 4) 46 (6 41 46

1 4 1 4  0 14 14 46 1 4 4)  ) 1 4  0 5
0 0  0 0  0~ 4 6 0  4 6 0  0 1 4  14
O.•.~ 0”s 14 D~ 41(6 ...4~~~ ~~~d.J 46
P.’46 0i0 6) (6 50. ~~~5 5  0.5 ~ .-4 O E  6) 5 S .-4 4)
( 0 4 6  0(6  0 0. Z H  P~~46 C04 0

GOVERNMENTAL AGENCIES

U. S. Department of Transportation
F. E. Hawley, Regional Administrator x

Member of Congress
Leon B. Panetta x

28th Assembly District
• Henry J. Mello x

California Department of Fish and Game
William Griffith X

San Luis Obispo County Health Department
Mike Doherty X

Monterey County Ag~icultural CommissionerRichard Nutter x

PRIVATE ORGANIZATIONS

League of Women Voters, San Luis
Obispo County, California
Dorothy Conner X

California Native Plant Society
Ralph C. Baker x x x

Sierra Club, Ventana Chapter
Betty S. Davis, Ph.D. x x x x X

Monterey County SPCA
Thomas A. Little x x

Monterey Bay Area Veterinary Medicine
Association
David R. Stroshine, DVM x x

Cholame Township Sportsmen Association
Mrs. Dorothy Fleig x x x

National Audubon Society
Cynthia E. Wilson x

Valley Historical Association
Rachel Gillett, San Antonio x

N. Cuesta Audubon
Mrs. Thomas Collins x x

Society for Animal Protective Legislation
Christine Stevens X x
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Sierra Club, Bay Chapter H
Pamela Ferris—Olson x

Salinas Bowmen
Roy B. Slater X

Animal—Kind , Inc.
Ann Gonnerman x

International Society for Protection
of Animals
Nick Carter x

Animal Protection Institute
Gary Paul Pike x x x x

Animal Welfare Information Service
Gwendolyn R. May x x

— Monterey County Farm Bureau
• William Barker 

• 
x

Monterey Peninsula Audubon
Elgin B. Huribert x X

California Cattlemen’s Association
Floyd M. Grigory x

Monterey Bay Veterinary Medicine
Association
Dr. Gerald R. Petkus x X X

PETITIONS

Timothy M. Murphy & friends
(7 signatures) x x

Priscilla Nesbitt, et al.
(7 signatures) x x x

Richard Cooper, et al.
(10 signatures) x x

Carl Davis, et al. from Salinas
Nigh School (39 signatures) x x

Tina Bricker, et al.
• (over 200 Monterey County

resident signatures) x X

INDIVIDUALS

Timothy J. Owens x 4 -

Marialice Chawpe x x

Frances Boeri x -

Hubert Farley x x
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Will J. Erickson x x

J. T. Hollister, DVM x x

Mr. and Mrs. J. A. Johnson x x x

Bobbie Harm s x x x

- • Mr. and Mrs. D. K. Davidson x x x

The Cat’s Whiskers (Evelyn Nolt,
Paulla Rogers, Phillipa Hastings) x

Anita N. Hackett X X

Roland W. Scheffler X

Jeanne Bernier X

Ian McMillan X X

Wayne S. Shiver, L~. USN X X

Mr. and Mrs. Edward Graves X X

Craig and Eileen Cunningham x

Mrs. Victor M. Colton X

Mr. and Mrs. Alfred Bequette X X

John and Suzella Cole X X

• Ann Nowell x x

• Maj orie Wisecarver X X

John A. Osborn x

William J. Francis x X

Shirley Vergeer x x X

Cathleen A. Telanik x x

Jack Arnold x

Gertrude P. Worner x

Michael Bronson x x

• Mr. and Mrs. James R. Beernan x

Anne Armstrong x x x

Mr. and Mrs. L. G. Jones x x
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Richard Spotts x x

Marjorie Fontana x x

Harold MiosSi x x

William H. Smart x

Linda C. Harris x x

Xathleen A. Blount x x

Terrie L. Gray x x

Evelyn Nolt x x

Mrs. Julian F. Rowe x x

William S. Lindsay X X X

Charlotte P. Anderson x x

William Martella x

John Davis x x

Theo J. Maggini x

Mike Orradre X

John W. Natwick x x

Conrad E. Marion x x x

Edward L. Balengee x x x x

Hilary Hinckley X

Joyce E. Raye x x x
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LETTERS OF COMMENT FROM FEDERAL AGENCIES:
Page

1) Ambrose , Col. Bernard J., U. S. Army , Deputy Post
Commander , Fort Hunter Liggett, CA 284

2) Army , Department of, FORSCOM, For t McPherson , GA 284

3) Bartlett, G. L., Headquarters U. S. Marine Corps,
Washington , D. C. 286

4) Custard , Charles, Office of Environmental Affairs,
Depar tment of Health, Education and Welfare ,
Was h ington, D. C. 287

5) DeFalco, Paul , Jr., Regional Administrator , U. S.
Environmen tal Protection Agency , Region IX, San
Franc isco , CA 288

6) Doremus, Stanley D., Deputy Assistant Secretary of
the Interior , Washington, D. C. 291

7) Johnston , Laurence, Ph.D., U. S. Army Environmental H
Hygiene Agency, Denver , Colorado 293 H

8) Lum , Francis C. H., U. S. Department of Agriculture ,
Soil Conservation Service 295
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