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I.

Description of the Proposal

This programmatic environmental assessment has been
prepared to document the environmental impacts of the
proposed continuation of the use of chemical pesticides by
the National Park Service (NPS) for the period 1976-1985.
In addition, the statement addresses the proposed increased
emphasis
on
mechanical
and
biological
methods
as
alternatives
for
controlling
biological
populations
traditionally subject to control
by
chemical
means.
Collectively,
these
methods
will
be
the means of
implementing the NPS's pest control
program
in
the
approximately
31-million-acre
National
Park
System
(hereafter referred to as System).
The System presently
contains 287 units, of which 74 are administered as natural
areas with management emphasis on perpetuation of natural
values;
167
as
historical
areas
with emphasis on
preservation
of
archaeological,
historical,
and
architectural resources; 4 5 as recreational areas with
emphasis on providing opportunities for outdoor recreation
in a natural setting; and 1 cultural area, the National
Capital Parks (see Figure 1 and National Park Service,
1975a). (The 94th Congress, Second Session, added seven new
areas and changed or combined three for a new total of 291
units in 1976.
These changes are not reflected in this
environmental assessment.)
The
environmental
assessment also includes and
analyzes the impacts of proposed guidelines for operation of
the agency's pest control program in the future.
A.

Policies and Procedures
1.

Department of the Interior

On July 31, 1970, the Department of the
Interior (USDI) issued policies and guidelines on the use of
chemical pesticides in the pest control programs of agencies
under its jurisdiction (Department of the Interior Policy,
refer to copy included as Appendix A ) . The policy and
guidelines of the NPS with respect to pesticide use will
reflect compliance with these USDI requirements.
2.

National Park Service

a.
Policy.
The NPS
concerning pesticide use is as follows:

pesticide

policy

"Chemical pesticides and herbicides will be used
only where feasible
alternatives
are
not
available or acceptable. The NPS's use of all
pesticides shall be approved by the Director.
Application
shall
be
in
accordance with
applicable laws and Department and
Service
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guidelines and EPA regulations."
Service, 1975b.)

(National Park

b.
Proposed
Guidelines.
Although
informal working guidelines for pest control have been
available for agency use since 1970, the guidelines have not
been finalized and have not received formal review by other
agencies and the public.
The following guidelines are
proposed to effect minor changes in existing procedures and
to provide the basis for pest control activities in the
future:
(1) The management of natural and
historical resources requires very long-range planning.
Pest control proposals will be critically evaluated with
respect to their long-term effects on the perpetuation of
park resources and the enjoyment of these resources by
future generations of park visitors.
(2) Any
pest
control
activity
undertaken by NPS will be the minimum procedure to bring the
problem under control.
(3) In determining the need for pest
control, the NPS will make every effort to allow natural
processes to operate unaffected by artificial substances and
human activities. In the event pest control is necessary,
the NPS will give the highest priority to control methods
that are target-specific and have minimal effects
on
ecological
processes.
After
considering
no action,
biological control methods will be evaluated. If a suitable
method
is not available, mechanical methods, such as
trapping, hoeing, and cutting, etc., will be considered.
Only if no mechanical or biological control methods are
available, and if the pest problem is not likely to abate
within a reasonable time frame as a result of natural
processes, will application of chemical pesticides
be
considered.
(4) Even if no alternatives to the
use of chemical pesticides are available, the NPS will still
avoid the use of pesticides unless: 1) there is a clear and
present danger to the health and safety of man; and 2) there
is danger of damage or destruction of significant property
or resources.
(5) Pesticide
usage
will not
authorized when endangered or threatened biota could
adversely affected.

be
be

(6) Pesticide
usage
for
visitor
comfort will be reduced to the greatest possible degree in
natural areas of the System. This would include practices
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such as fogging
mosquito control.

campgrounds

and

residential

areas

for

(7) Attempts will be made to reduce
pesticide usage for the management of exotic biota unless it
is determined that the specific exotic species will cause
more damage to park resources than the pesticide.
(8) Original
pesticide
containers
will be disposed of in accordance with the rules and
regulations established by EPA (Environmental Protection
Agency, 1975).
(9) Persons applying or coming in
contact with pesticides used in the System, including
contract, concession, and NPS employees, will be guided by
rules and regulations promulgated by the Occupational Safety
and Health Administration, as it concerns the handling and
exposure to such toxic materials.
B.

Proposed Pest Control Program
1.

Objective

The general objective of the proposed pest
control program is to eliminate or reduce adverse effects on
park visitors and park resources due to the presence of
culturally or ecologically undesirable organisms in units of
the System.
Included within this broad objective are a
number of specific purposes for which pest control will be
undertaken.
These purposes are discussed briefly below in
the approximate order of their decreasing importance in the
System as a whole (Table 1). The percentage figures
following each identified purpose reflect the percent of
total chemical pesticide usage in the System in 1975.
Because use of nonchemical means for controlling specific
pests constitutes only a small part of the NPS pest control
program (less than 10 percent of total affected acreage),
and because the NPS's pest control problems are not likely
to change appreciably in the near future, these figures
should
be
considered
representative of the relative
importance of the various purposes for which pest control
will be undertaken during the next 10 years.
Tree and Shrub Protection
(22 percent).
The NPS will
continue to devote the largest portion of its pest control
activities to protection of trees and shrubs from disease,
insect infestations, and, to a lesser extent, from damage by
rodents and other animals (Table 1 ) . The principal focus of
these activities will continue to be the protection of
natural vegetation and ornamental plantings in the vicinity
of public use areas. The control of outbreaks of plant
diseases and insect infestations in natural ecosystems will
continue to be implemented only when allowing the condition
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Table 1. 1975 Pesticide Usage Relative to Purpose of Application:
% of Total
Pesticide Use

Purpose
Tree & Shrub Protection

22

Public Health & Visitor Comfort

18

Site Protection & Restoration

12

Turf Protection

10

Employee Health & Morale

9

Orchard Protection

6

Structure Protection

6

Crop & Pasture Protection

5

Roadside & Trail Maintenance

5

Historical Preservation

3

Greenhouse Plant Protection

2

Livestock Protection

1

Compliance with State Noxious Weed Laws

<r^ 1

Compliance with U.S. Public Health Service

<^ 1

Compliance with USDA Quarantine Act

^

Defoliation

<^ 1

Fire Hazard Reduction

^

1

Utility Right-of-way Clearance

<

1

5

1

to run its course is unfeasible or ecologically undesirable.
Such pest control activities will be required (perhaps less
than 5 percent of total program) infrequently, but will be
locally significant because the acreages involved are likely
to be greater than for landscape maintenance applications.
Public Health and Visitor Comfort (18 percent). Pesticide
use for public health and visitor comfort (Table 1) will be
focused primarily in the vicinity of developed areas. This
would include applications to control outbreaks of plague,
arboviruses.
Rocky
Mountain spotted fever, and other
diseases that are important public health considerations.
Where possible, the use of pesticides strictly for visitor
comfort will be reduced when
compared
with
current
practices; the greatest use of pesticides for visitor
comfort will be to reduce annoyance from mosquitoes and
biting flies.
Site Protection and Restoration (12 percent). The NPS will
use pesticides to control pests which have adverse effects
on the protection or restoration of nonhistoric sites within
park areas.
The specific purposes
of
pest
control
activities include (a) reduction in the proliferation of
weeds and brush in campgrounds and other public use areas,
and (b) protection of objects such as fences and picnic
tables from infestation by powder post beetles and termites.
Turf Protection (10 percent). Pest control measures will be
taken to control insects, weeds, and diseases on lawns, golf
courses, earthworks, and other areas that are generally
maintained to support turf grasses.
Other purposes for the use of pesticides in the System, such
as employee health and morale, orchard protection, structure
protection, crop and pasture protection, roadside and trail
maintenance, etc., will individually account for less than
10 percent of the total program. These uses are identified
in Table 1.
2.

Methods
a.

Mechanical

Mechanical
methods for controlling
specific pests are not used extensively in the System.
Although use of mechanical equipment for highway safety
purposes and for maintaining general aesthetic qualities
occurs in nearly every unit of the System (e.g., cutting and
mowing for vista clearing, roadside maintenance, and trail
maintenance), such activities are outside the purview of the
pest control program. Prediction of the role of mechanical
methods for pest control is impeded by lack of records on
the use of such methods in the recent past. However, it is
likely that use of mechanical methods for target-specific

6

pest control will increase from their presently minor
importance (probably less than 10 percent of total acreage
affected by the program), as the efficiency of mechanical
control methods improves, and as the new NPS guidelines for
program implementation, which require full consideration of
mechanical methods before pesticides may be considered, are
implemented.
The outlook for improved availability
of mechanical pest control methods is promising. Both basic
and
applied
research
is being conducted by various
organizations on the physical and mechanical control of
pests.
studies
include research on the response of
different insects to various wavelengths of visible and
invisible electromagnetic radiation. For example, the light
trap has proven to be important in the early detection of
insect
infestations, which may have the potential of
facilitating avoidance of pesticide applications before they
are needed. Research is also being conducted on the use of
sound, wind currents, barriers, and other nonchemical means
of controlling insects in livestock buildings. Some of
these measures may eventually be adapted to meet NPS needs.
Mechanical methods are most commonly
employed for weed control.
Tillage is used to directly
destroy weeds or to physically alter their relationship with
the soil. The weeds may be topped, torn into parts, or
forcibly
removed
from the soil, thus reducing their
regenerative ability. Mowing and cutting, used most often
for maintaining aesthetic quality and highway safety, are
also important in weed control. Frequent mowing favors the
proliferation of certain desirable grasses and reduced
populations of many broadleaved weeds. Weed control in sod
would be difficult, if not impossible, without use of these
mechanical methods.
Implements
such as power shovels,
draglines and dredges could be used to a greater extent for
weed
control
in
drainage canals and
other aquatic
environments. Smothering is another mechanical practice
that can be used for weed control. Heavy mulches of straw,
sawdust, bark, woodchips, gravel, and other organic and
inorganic
materials
can
be employed to prevent the
establishment and growth of weeds. These materials are most
effective against annuals, but they offer limited control
for other plants as well.
b.

Biological

Biological
control is the use of
parasites and predators to suppress pest
populations.
Biological control refers to effects brought about by
introduced organisms such as insects, viruses, bacteria, and
fungi whose populations are reciprocally regulated by the
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abundance of their hosts.
Because biological
control
technology is still in an early stage of development, these
methods are generally unavailable and will continue to
constitute a small but increasingly important part of the
total program. As with mechanical methods, the proposed
guidelines for the NPS pest control program specifically
require evaluation of biological control methods before
chemical
or
mechanical
methods
may
be considered.
Biological control methods in use at present, and likely to
remain a principal focus of biological control in the near
future, are confined to a few limited applications, such as
the use of Bacillus thuringensis for control of Japanese
beetles.
Parasites and predators—The value of
natural control agents such as insect
parasites
and
predators,
birds,
and
small
mammals in
regulating
destructive insect populations is generally recognized even
though the NPS use of these agents is currently quite small
(less than 1 percent of total program). The benefit derived
from
effective parasites and predators should not be
underestimated. Excellent results have been obtained by
introducing parasites and predators of important pests such
as the cottony cushion scale, Comstock mealy bug, the
Japanese beetle, and others. Any use of biological control
reduces the amount of pesticides required and thus helps
alleviate residue problems.
In certain cases, biological
control may totally eliminate the need for pesticide use.
Insect diseases
Insects are subject
to attack by a wide variety of microorganisms—bacteria,
fungi, viruses, protozoa, and nematodes—and under natural
conditions these assist in regulating insect populations.
The successful use of Bacillus thuringensis to control the
Japanese beetle, and a polyhedral virus to control the
European pine sawfly, clearly point out the potentialities
in using different microorganisms for insect pest control.
The advantages of insect disease organisms are that they are
usually highly specific against certain insects, do not
adversely affect other beneficial insects, and are not
hazardous to lower animals and man.
c.
Pesticides.
The types of pesticides
that will be used in the NPS are extremely
diverse
regardless of the type of classification used. For example,
it is anticipated that nearly every generic category of
pesticides
(organic
phosphates,
carbamates, cyclo
compounds, phenoxy-compounds, benzoic acids, phenylacetic
acid, aliphatic acids, urea compounds, amides, acetamides,
and others) will be used for the control of pests, normally
in very small amounts.
Additionally, the NPS will use
materials
classified
as
fungicides,
rodenticides,
insecticides, and herbicides.
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In 1975 the NPS approved the use of
approximately 200 different chemical pesticides which were
composed of about 50 different active ingredients that were
applied in more than 600 environmentally different sites
(Appendix C ) . This diverse use of pesticides will continue
due to the uneven distribution of pesticides available to
the individually scattered parks across the Nation.
The manner in which pesticides will be
applied is equally diverse. For example, the NPS applies
pesticides via injections, soil incorporation of granular
pesticides, soil drenching with liquid pesticides, broadcast
spraying,
topical
spraying,
fumigation, vaporization,
dusting, and fogging. These methods of application will
continue to be used since each offers certain benefits in
terms of human safety,
ecological
consequences,
and
effectiveness of pest control.
In 1975 pesticide use accounted for
approximately 90 percent of the total pest control program.
However,
with the implementation of the proposed NPS
guidelines, the quantities of pesticides required will be
reduced
by
about 10 to 15 percent.
The individual
applications of pesticides are normally very small-scale.
In 1975,
617 programs were approved. Approximately 80
percent of these involved application of pesticides to an
area less than 10 acres.
It is anticipated that the
existing pattern of many individual low-level applications
in widely separated geographic areas will continue.
Proposed use of pesticides—It is very
difficult, if not impossible, to determine quantities and
specific types of pesticides that will be used in the
future.
For example, new
or
more
effective,
less
environmentally toxic pesticides are manufactured each year,
and certainly NPS pesticide usage would be affected by these
beneficial changes.
Projected Servicewide annual use of
pesticides—The use of pesticides in the NPS is extremely
small when compared with the size of the System. For
example, of the approximate 31 million acres in the System,
only about 21,000 acres, or about 0.06 percent of the total
acreage, were proposed to receive pesticides in 197 5 (Table
2).
Furthermore, since the weight of the total proposed
application in 1975 was approximately 222,900 lbs. (Table
2) , the rate of application for the System as a whole would
have been less than 0.008 pounds per acre if all the
material requested was used.
Current pesticide usage,
therefore, is extremely small and is likely to decrease in
existing units of the System as the proposed guidelines for
the pest control program are implemented.
However, it
should be mentioned that if large, urban areas are added by
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Table 2.

Projected Annual Use of Major Pesticides in the National Park System,
1976-1985

Pesticides

Area
(Acre)

Annual Rate
(lbs)

Herbicides
Kuron
2,4-D
Banvel v
Diesel Fuel
Roundup
Ammate
Oil
Paraquat7
Tordon y
Other

10,000
2,000
800
200
150
150
75
50
5
5
6,565

120,000
15,000
2,500
400
50,000
750
4,000
28,000
5
100
19,245

190
15
18
3
2
5
8
2
1
2
134

Insecticides
Methoxychlor
Malathion
Diazinon
Chlordane y
Baygon
Other

10,000
1,400
1,200
130
50
10
7,210

100,000
6,500
37,500
7,500
3,500
1,500
43,500

344
19
60
37
35
16
177

1,000
350
200
40
20
1
389

2,500
40
10
700
350
600
800

42
3
1
2
3
2
31

100
10
10
80

400
35
15
350

71
12
11
48

21,000

222,900

647

Fungicides
Benelate
Karathane
Daconil
Lime Sulfur
Borax
Other
Rodenticides
Fumarin
Warfarin
Other
Total Pesticides

x

Requests based on proposed uses in 1975; see Table 1.

v

Pesticides classified as restrictive by USD I.
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Number of
Requestsx

Congress to the System, the Servicewide use can change
dramatically since potentially urban areas may require
greater pesticide usage.
Projected
annual
use
of
major
pesticides—The major pesticides that are projected to be
used in the NPS are presented in Table 2. Also, this table
estimates future annual use for major pesticide classes
(e.g.,
fungicides,
herbicides,
insecticides,
and
rodenticides) and also for the most important pesticides
used in the System on the basis of 1975 data on numbers of
requests, amounts used, and acreages affected.
The table
shows that approximately 50 percent of the pesticides
requested will be insecticides, but that more pounds of
herbicides will be applied in the System than all other
pesticide classes combined. It appears that malathion is
likely to be used most often and in the greatest quantities,
while silvex will be used over a greater area. Table 2 also
includes
all pesticides in the NPS program that are
classified as restricted by USDI (see Appendix B for a
complete listing). The use of these materials, however, is
quite small—less than 1 percent of the total number of
requests. Pesticides classified as restricted will no doubt
change during the time frame
of
this
environmental
assessment, but the usage of this class of materials will
remain extremely small.
A complete listing of all materials
proposed for use during 1975 is found in Appendix C. It is
important to note that the data presented in Table 2
represents pesticide quantities and areas, assuming that all
the project proposals were implemented. Other data have
shown that only about 50 percent of the pesticide requests
are actually implemented.
This means that the area and
annual rate data from Table 2 represent roughly twice the
pesticide quantities that were actually used and that the
areas affected are also approximately two times greater than
actual.
For the purpose of projecting pesticide usage, the
NPS usage, even with the proposed addition of recently
recommended Alaskan lands, probably will not exceed the
rates or areas listed in Table 2.
Projected annual use of pesticides for
administrative categories in the System—Table 3 indicates
that the majority of the pesticides used by the NPS are
applied in historical areas (6 8 percent, with natural areas
and recreational areas receiving considerably less use—21
percent and 11 percent, respectively). The natural areas of
the NPS comprise approximately 26,000,000 acres, while
historical areas total only 500,000 acres. This means that
about 70 percent of NPS pesticide usage will occur on less
than 2 percent of NPS lands.
In addition, recreational
areas will apply about three times as much pesticide per
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Table 3.

Projected Annual Use in Natural, Historic, and Recreation Areas of the National Park Systemx

NPS
Administrative
Categories Y

Approximate Annual Pesticide Use
_ _ _ _ _ _ _ _ _ ^ _ _ _ _ ^ _ _ _ ^ ^ ^ _ ^ ^ ^ ^ _ _ _ _ ^ _ _ _ _ _ _
Fungicides
lbs.
%of
total

Herbicides
lbs.
%of
total

Insecticides
lbs.
%of
total

Rodenticides
lbs.
% of
total

All Pesticides
% of
| DS .
total

Historic Area

250

90

78,000

65

65,000

65

200

50

151,572

68

Natural Area

125

5

30,000

25

20,000

20

140

35

46,809

21

Recreation Area

125

5

12,000

10

15,000

15

60

15

24,519

11

to

Total

x

Data based on 1975 pesticide proposals.

Y Refer to Section 11 for discussion of categories.

222,900

acre as do areas administered as natural.
It should be
pointed out that pesticides generally will not be applied in
a designated wilderness area unless: (1) there is without:
doubt a substantial threat to natural or historic resource;
or (2) the NPS determines public health to be seriously
threatened or endangered, i.e., plague infected rodents.
The NPS will normally permit pesticide
usage only at developed sites regardless of the park's
administrative category.
For example, in natural area
parks, such as Yellowstone, pesticide applications will be
confined to campgrounds, trails, employee residences, and
other administrative and public use areas.
The use of
pesticides in undeveloped areas to control exotic biota and
to eliminate or reduce threats to public health and safety
will be continued.
Projected annual use in NPS regions—
The NPS is divided into nine administrative regions (North
Alantic, Mid-Atlantic, National Capital Parks, Southeast,
Midwest, Southwest, Rocky Mountain, Western and Pacific
Northwest).
These regions vary greatly in size and in
acreage of lands administered by the NPS in these areas
(Table 4). For example, the largest region is the Pacific
Northwest which has more than 9.5 million NPS acres, while
National Capital Parks is the smallest with about 75,000
acres. Table 4 presents the projected pesticide use for
each region.
To account for variations in regional park
acreages, the total pesticide usage is expressed in an
adjusted
total
which
has
been weighted to reflect
differences in area. Table 4 also contains an unadjusted
total
which
represents the total (percent) amount of
pesticide expected to be applied in each region without
regard to amount of NPS land administered.
By analyzing the unadjusted total in
Table 4, it is anticipated that the Southeast and Western
Regions will account for the greatest amount of pesticide
use, 22.2 percent and 18.0 percent, respectively.
These
rates can be partially explained by the climate conditions;
e.g., mild temperatures and adequate moisture, which make
possible the survival and reproduction of large insect and
plant populations.
This will result in the
use
of
relatively large amounts of insecticides and herbicides to
control such plant and animal pests.
Low pesticide usage
will occur in the North Atlantic, Midwest, Rocky Mountain,
and Pacific Northwest Regions, while moderate usage can be
expected in the Mid-Atlantic, National Capital Parks, and
Southwest Regions.
On the other hand, if one considers
the area-adjusted totals in Table 4, it is apparent that
more than 90 percent of our projected pesticide use on an
acreage basis will occur in three regions: National Capital
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Table 4.

Projected Annual Pesticide Use Relative to NPS Regions31
Approximate Annual Pesticide Use
Total Park

NPS Regions

Area (acre)

Insecticides

Herbicides

Fungicides
lbs.

% of

lbs.

%of

lbs.

total

total

%of

Rodenticides

% of Total

lbs.

% of

Pesticide Use Pesticide Use

total

(unadjusted)

(adjusted)^

total

% of Total

North Atlantic

133,440.51

70

7

3,600

3

8,000

8

4

1

4.8

13.0

Mid-Atlantic

356,801.81

130

13

15,600

13

14,000

14

56

14

13.5

14.0

National Capital Parks

73,162.78

260

26

12,000

10

14,000

14

12

3

13.2

65.0

Southeast

3,189,902.62

120

12

32,400

27

27,000

27

92

23

22.2

2.6

Midwest

1,141,938.53

40

4

6,000

5

4,000

4

40

10

5.8

1.9

Southwest

1,593,797.64

100

10

9,600

8

9,000

9

40

10

9.2

2.0

Rocky Mountain

6,818,021.19

10

1

14,400

12

5,000

5

40

10

7.0

0.4

Western

8,075,049.63

150

15

20,400

17

17,000

17

92

23

18.0

0.8

Pacific Northwest

9,644,395.51

120

12

6,000

5

2,000

2

24

6

6.3

0.3

Data based on 1975 pesticide proposals.
v

Total adjusted is used to account for differences in regional areas.

Parks (65.0 percent), Mid-Atlantic (14.0 percent), and North
Atlantic (13.0 percent). National Capital Parks will use
pesticides extensively on the large formal plantings of
ornamentals which require constant
protection
against
insects and diseases. The other six regions will use less
than 10 percent of the area adjusted total pesticide usage
(Table 4) .
This is mainly due to the abundance of large
natural, undeveloped areas in these regions which would
require minimal pesticide use.
Projected
annual use by biome—In
order to describe the diverse natural environments contained
in the System, a biome designation, adopted from Shelford
(196 3), is used.
Biomes are
defined
as
relatively
homogeneous areas based on characteristic flora and fauna.
The biomes are discussed fully in Section II, Description of
the Environment.
A map delineating biomes of the United
States is presented in Figure 2.
Biomes vary greatly in
size, as do the sizes of the areas administered by the NPS
(Table 5). The biome with the largest amount of NPS lands
is the tundra (7,085,454 acres), while in the chaparral
there are only 19,744 acres (Table 5). To account for the
fluctuation in sizes, the total pesticide usage is expressed
in an adjusted total which has weighted
these
area
differences.
Table 5 also contains an unadjusted total
which represents the total amount (percent) of pesticides
expected to be applied to a biome without regard to the
amount of NPS-administered land in the given region.
Table
5
indicates
the projected
pesticide usage relative to biomes. It is apparent from the
nonadjusted totals that over 50 percent of the pesticides to
be used by the NPS will be applied in the eastern deciduous
forest
biome (Table 5). All other biomes considered
individually will receive less than 10 percent of the
proposed use (Table 5) . Usage differences within pesticide
class
(fungicides,
herbicides,
insecticides,
and
rodenticides) are also presented in Table 5, with greatest
expected use in each pesticide class found in the eastern
deciduous forest biome.
Tundra, chaparral, and coastal
marsh biomes combined will account for less than 2 percent
of the total unadjusted pesticide use.
By analyzing the area adjusted totals
in Table 5, it becomes apparent that the chaparral biomes
will receive the most concentrated pesticide effort. In
using adjusted totals, over 80 percent of the predicted
pesticide usage will occur in three biomes (chaparral,
eastern deciduous forest, and southern mixed forest).
This
can partially be explained by the presence of the National
Capital Parks administrative region (highest area-adjusted
pesticide use) in the eastern deciduous forest biome.
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TERRESTRIAL
1.
2.
3.
4.

* 5.

Tundra
Boreal F o r e s t
Pacific F o r e s t
Dry Coniferous F o r e s t and Woodland
a.
F o r e s t (Douglas-fir, ponderosa
pine
b. Woodland (pinyon pine, juniper)
E a s t e r n Deciduous and Southern Mixed
Forest
a.
E a s t e r n deciduous forest
b. Southern mixed forest

Fig. 2.

6.
7.
8.
9.
10.

Grassland and Sagebrush Steppe
Chaparral
Desert
Tropical E c o s y s t e m s
Coastal M a r s h e s

AQUATIC (not shown on map)
11.
12.
13.
14.
15.

Marine Environments
Estuaries
Underground E c o s y s t e m s
Lakes and Ponds
Streams

Biomes of t h e United States
f r o m S h e i f o r d , 1963.

Table 5. Projected Annual Pesticide Use Relative to Biomesx

Approximate Annual Pesticide Use
Park Acreage
Biomes x

within Biome

Fungicides
lbs.

%of

Herbicides
lbs.

total

total

7,085,454

—

—

—

_

_

2.

Boreal Forest

1,928,287

-

-

-

-

-

3.

Pacific Forest

1,622,839

450

18

4,800

4

3,000

5,791,159

225

9

6,000

5

-

6,000

1,500

60

277,495

150

1,157,886

150

4,025,987

5A. Eastern Deciduous Forest 1,631,869
5B. Southern Mixed Forest
6.

-

Rodenticides
%of

lbs.

total

Tundra

4B. Dry Coniferous Woodland

-

% of Total

% of Total

%of

Pesticide Use

Pesticide Use

total

(unadjusted)

(adjusted ) v

0.0

0.0

4

1

0.3

0.1

3
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6

7.8

3.8

7,000

7

56

14

8.8

1.2

5

8,000

8

40

10

5.7

l.l

60,000

50

57,000

57

164

41

52.0

25.2

6

2,400

2

9,000

9

28

7

6.0

17.1

6

20,400

17

5,000

5

44

11

9.7

6.6

3,600

3

1,000

1

-

-

1.0

40.0

3,600

3

6,000

6

28

7

4.2

0.7

12,000

10

3,000

3

12

3

4.0

1.3

1,200

1

1,000

1

0.5

2.9

Grassland and Sagebrush
Steppe

19,744

7.

Chaparral

8.

Desert

5,093,964

9.

Tropical Ecosystems

2,409,039

10.

Coastal Marshes

133,919

-

25

-

1

-

Data based on 1975 pesticide proposals.
v

lbs.

1.

4A. D r y Coniferous Forest

H1
-J

Insecticides
%of

Biome classification adapted from Shelford's The Ecology of North America (1963).
Adjustment made to account for differences in the acreage of each biome.

Projected use by site of application—
Pesticides are applied to a number of different types of
sites in the NPS. Table 6 presents the major types of sites
and approximates the anticipated pesticide usage at these
sites. Only about 2 percent of the NPS's pesticides will be
applied near water. This would mainly involve the treatment
of
sewage
lagoons to control vegetation.
All other
applications of pesticides will be 100 feet or more from any
water.
Ornamental
plantings
and
turf
maintenance will account for about 35 percent of the
pesticide use.
The high percent in this category is
partially due to the continuous maintenance necessary to
protect
ornamentals and turf from insect and disease
problems.
About
25
percent
of
the total
pesticide effort will be required to protect and maintain
the buildings in the System.
The two major needs in
buildings, both historic
and
nonhistoric,
would
be
structural protection from termites and the control of
household pests such as flies and cockroaches to help
maintain sanitary conditions in the buildings.
Campgrounds
and picnic areas will
require about 12 percent of the total pesticide effort
(Table 6). Mosquito control at these sites would probably
result in the largest pesticide use.
All other sites (agricultural lands,
roadsides and trails, orchards and undeveloped land) will
receive individually less than 10 percent of the total
pesticides used (Table 6 ) .
3.

Administration

A schematic flow diagram of the mechanics
of pesticide proposal submission and review is located in
Figure 3.
The specific form used for proposals and the
guidelines used for completing this form (10-21A) are found
in Appendix E. Plans for the proposed use of any pesticide
will originate at the park level.
Before a pesticide
proposal is submitted, however, the park superintendent will
have considered the USDI and NPS pesticide policy and the
NPS guidelines concerning alternatives to pesticide use. In
reaching this decision,
the superintendent will
seek
guidance,
as
appropriate,
from
NPS
specialists or
professionals and from others in state and federal agencies.
The pesticide proposal (Form 10-21A) is then prepared by the
superintendent and forwarded to the appropriate regional
office
for review.
In this office, the proposal is
evaluated in light of regional objectives, priorities, and
directives. The regional office review will help ensure the
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Proposed Pesticide Use Relative to Site of Application5*

Table 6.

% of Total
Sites

Pesticide Use

Aquatic

C 2

Terrestrial
1.
2.

3.
4.
5.
6.
7.
8.
x

*~ 98

Ornamental Plantings & Turf
Buildings
a. Historic
b. Nonhistone
Campgrounds & Picnic Areas
Agricultural land
Roadsides & Trails
Orchards
Undeveloped land
Other

Approximations based on 1975 pesticide proposal data.
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35
25
8
17
12
9
8
6
< 1
< 2

Figure 3.

Flow Diagram for Pesticide Proposal Submission, Review and Approval
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continuity of specific pest control programs from year to
year, and will also ensure that proper pesticide use and
disposal records are maintained.
If the regional office determines that a
particular proposal is acceptable, it is forwarded to the
Natural Resources Management Division, Washington Office
(NRMD/WASO), for further evaluation and review. This office
will also evaluate each proposal relative to USDI and NPS
policy and guidelines and to interrelationships with other
state and federal programs.
Next, NRMD/WASO will send
selected
proposals
to
qualified
specialists
and
professionals who will review them with respect to their
ecological consequences and human safety
implications.
These suggestions will then be used by NRMD/WASO in the
evaluation of these pesticide proposals and in making
appropriate decisions.
NRMD/WASO then forwards all proposals
for the use of restricted pesticides—the only unregistered
use is through a "crisis exemption" by EPA to the Federal
working Group for
Pesticide
Management
(FWGPM),
an
interdepartmental
group
of highly qualified pesticide
experts. Appendix D lists pesticides that currently fall
into
the three categories—prohibited, restricted, and
nonrestricted (USDI). With respect to the NPS pest control
program, FWGPM evaluations of proposals will normally be
limited to instances where (1) the extent of the proposal
application
exceeds
6U0 contiguous acres, or (2) the
pesticide will be used in or near water.
Following review by NRMD/WASO and, if
necessary, FWGPM, proposals are approved and returned to the
appropriate regional offices for transmittal to the parks
for possible implementation.
Proposals
rejected
are
returned to the regional office for transmittal to the park
superintendent, who will reevaluate the need for pest
control activities and, if appropriate, prepare a revised
proposal or take other action as appropriate.
C.

Interacting Projects

The NPS has minimal interaction with local,
state, or other federal agencies in the conduct of the NPS
pest control program.
Responsible officials will keep
informed on the efforts of others in pest control and will
coordinate NPS activities with others when necessary. The
NPS will modify its pest control program in light of other
agencies' experiences if it is determined that these changes
would be beneficial to the NPS program.
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Formal interactions are limited to the following:
1

•

Forest Service (FS)

The NPS pest control program interacts with
Forest Service programs when the
two agencies operate
adjoining land management units and/or where pest problems
in one unit may affect resources in another.
The interaction is particularly important
in areas where insect infestations and/or plant diseases in
NPS areas may spread to FS lands that are managed for timber
production. Examples of cooperative effort include control
of spruce budworm populations, and the spraying to control
the plant pathogens such as white pine blister rust.
2.

U.S. Fish and Wildlife Service (USFWS!

The NPS interaction with the U.S. Fish and
Wildlife Service in pest control activities is minimal.
Principal interaction will occur in areas where USFWS
refuges or preserves are included within the boundaries of
an NPS unit. An example of such a cooperative effort would
include the mosquito control projects at Canaveral National
Seashore where the USFWS administers Merritt Island National
Wildlife Refuge which is within the park unit.
A similar
situation exists at Assateague Island National Seashore.
USFWS is also Interior's
lead
agency
on
pesticide
applications and represents the Department on the FWGPM.
NPS relies on their recommendations to a large degree
specifically
concerning
impact
on fish and wildlife
resources.
3.

State Agencies

The NPS cooperates with several states in
the control of noxious plants. This effort is usually aimed
at eliminating mature fruiting plants which are seedproducing and whose seeds are disseminated to non-NPS lands.
This could be particularly important in areas where NPS
lands abut privately owned agricultural lands.
Similarly, the NPS cooperates with state
agencies in the control of insect problems.
For example,
the state of Utah requires that apple orchards in Utah be
managed so that apple maggots are controlled. As a result,
an apple orchard in Zion National Park was sprayed to comply
with the desires of the state, even though the maggots posed
no real problem in the park.
4.

Local A g e n c i e s

The NPS cooperates with local communities
in the control of insect populations. For example, at Fire

2_2

Island
National
Seashore
the
NPS has a continuing
relationship with the Suffolk County Mosquito
control
Commission in its mosquito abatement efforts.
5.

Vegetation
Boundary

Management

Along International

On NPS administered land that is in contact
with international borders, there may be pest control
efforts.
For example, in Glacier
National Park the
International Boundary Commission may occasionally utilize
pesticides
for
vegetation
management
along
this
international boundary with Canada.
Such activities may
adversely affect the scenic quality and ecological integrity
of park areas and thus require close interagency cooperation
to minimize adverse effects.
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II.

Description of the Environment
A.

The National Park System

The National Park System of the United States
comprises nearly 290 areas covering some 31 million acres in
47 states, the District of Columbia, Puerto Rico, and the
Virgin Islands. These areas were classified in 1964 into
natural,
historical,
and
recreational categories for
administrative convenience and to clarify park purposes for
the public.
1.

Natural Areas

A natural area is an expanse or feature of
land or water of such scenic and scientific value and
quality as to be worthy of preservation as a national park,
national monument, or national preserve.
Natural areas
contain one or more distinctive attributes such as forest,
grassland, tundra, desert, estuary, or river system.
They
may contain "windows" on the past for a view of geological
history, imposing landforms such as mountains, mesas,
thermal areas, and caverns, and they may be habitats of
abundant or rare wildlife and plantlife (Table 7 ) .
Generally, a national park covers a large
area. It contains a variety of resources and encompasses
sufficient land or water to ensure adequate protection of
the resources. Chosen primarily for scenic and scientific
values, all the national parks but one are natural areas.
The exception is Mesa Verde National Park, Colorado, a
historical area.
A national monument is intended to preserve
at least one nationally significant resource. It is usually
smaller than a national park and lacks its diversity of
attractions.
In 1974 Big Cypress and Big Thicket were
authorized as the first national preserves. This is a new
category of natural areas established primarily for the
protection of certain resources. Activities such as hunting
and fishing or the extraction of minerals and fuels may be
permitted if they do not jeopardize the natural values.
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Table 7
Types of Natural Areas in the National Park System
Type of Area

Number

Acreage as of 1/1/75

national parks

37

15,566,855.73

national monuments

35

9,606,690.59

national preserves

__2

669.550.00

74

25,843,096.32

TOTAL
2.

Historical Areas

Although best known for its great scenic
parks, the System contains more than twice
as
many
historical
areas
(167) as natural areas (74). These
historical areas preserve places and commemorate persons,
events, and activities important in the Nation's past. They
range from archaeological sites associated with prehistoric
Indian civilizations to sites related to the lives of modern
Americans. Historical areas are customarily preserved or
restored to reflect their appearance during the period of
their greatest historical significance (Table 8 ) .
In recent years, national historic site has
been the title most commonly applied by congress
in
authorizing the addition of historical areas to the System.
A variety of titles—national military park,
national
battlefield park, national battlefield site, and national
battlefield—has been used for areas
associated
with
American military history. But other areas such as national
monuments and national historical parks
may
include
features
associated
with
military history.
National
historical parks are commonly areas of greater physical
extent and complexity than national historic sites.
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Table 8. Types of Hstorical Areas in the National Park
System
Type of Area

Number

Acreage as of 1/1/75

national battlefield parks

1

6,661.98

national battlefields

7

7,197.52

national battlefield sites

2

1,801.00

national cemeteries*

-

218.36

national historical parks

16

61,952.06

national historic sites

52

13,556.34

national memorial parks

1

70,408.64

national memorials

21

5,917.71

national military parks

11

34,623.88

national monuments

46

244,585.75

national parks

1

52,036.24

parks (other)

4

White House

1

18.07

national mall

1

146.35

national v i s i t o r center

1

18.01

167

503,508.69

TOTAL

4,366.7 8

•Acreage figures are for nine national cemeteries legally
separate from, but administered in conjunction
with,
associated historical units of the System.
Five other
national cemeteries have been legally incorporated into
associated units and are not reflected in these figures.
3.

Recreational Areas

Units of the System in the recreational
area category have been set aside primarily to provide
opportunities for outdoor recreation. Although natural and
historical features worthy of careful preservation are often
found within these units, recreational areas are subject to
more intensive public use development than those in the
natural or historical categories (Table 9).
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Originally national recreation areas in the
System were units surrounding reservoirs impounded by dams
built by other federal agencies. The NPS manages many of
these areas under cooperative agreements.
The concept of
recreational areas has grown to encompass other lands and
waters set aside for recreational use by an act of Congress
and is no longer restricted to dam impoundments.
National
scenic riverways and national
rivers preserve ribbons of land bordering on free-flowing
streams
which
have not been dammed, channelized, or
otherwise altered by man.
Besides preserving rivers in
their natural state, these areas provide opportunities for
outdoor activities such as hiking, canoeing, and hunting.
Two areas of the System have been set aside
primarily as sites for the performing arts. These are Wolf
Trap Farm Park for the Performing Arts, Virginia, America's
first such national park, and the John F. Kennedy Center for
the Performing Arts, D.C.
Two historical areas. Ford's
Theatre National Historic Site, D.C, and Chamizal National
Memorial, Texas, also provide facilities for the performing
arts.
Preserving shoreline areas and offshore
islands, the national lakeshores and national seashores
focus on the preservation of natural values while at the
same time providing water-oriented recreation.
Although
national lakeshores can be established on any natural
freshwater lake, the existing four are all located on the
Great Lakes.
The national seashores are on the Atlantic,
Gulf, and Pacific Coasts.
National parkways encompass ribbons of land
flanking roadways and offer an opportunity for leisurely
driving through areas of scenic interest. They are not
designed for high speed point-to-point travel. Besides the
areas set aside as parkways, other units of the System
include parkways within their boundaries.
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Table 9
Types of Recreational Areas in the National Park System
Type of Area

Number

Acreaqe as of 1/1/75

national lakeshores

4

190,365.53

national memorials

1

17.50

national parkways

4

168,427.54

16

3,495,625.25

1

94,146.00

10

604,726.71

national scenic riverways

3

150,479.61

national/scenic trails

1

50,000.00

parks (other)

5

27.302.78

45

4,781,090.92

national recreation areas
national rivers
national seashores

TOTAL
4.

Nationa1 Capital Parks

As the Nation's Capital, Washington, D.C.,
has a unique park system. Most of the public parks (which
in other communities are maintained by a municipal park
agency) are administered by the federal government through
National Capital Parks (NCP), a regional unit of the
National Park System.
National Capital Parks has inherited duties
originally assigned to three Federal commissioners appointed
by President Washington in 1790.
The city's parks were
administered by a variety of federal agencies until this
responsibility
was
assigned
to
the
NPS under the
Reorganization Act of 1933. Most parklands in the city are
included in the federal holdings, although the District of
Columbia also operates parks, playgrounds, and recreational
facilities.
B.

Natural Environment
1.

Biomes

There are hundreds of natural environments
in the System, ranging in size from small tracts to vast
natural areas of more than 2 million acres. These natural
environments are found from northern climates with short
growing seasons to areas in the tropics with continuous
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growing seasons. Of the 287 units in the System, 71 are
managed as natural areas.
There are also substantial
natural environments within 44 recreational areas.
In order to describe these diverse natural
environments, the biome designation, adapted from Shelford
(1963), is used.
This system takes advantage of the fact
that the biologic features of the country tend to be
regionally distributed, thereby facilitating division of the
country into relatively homogeneous areas based on their
vegetations1 and faunal characteristics.
The vegetative
components of the biomes are more conspicuous than the
faunal components and are more stable with respect to
location and population density.
Therefore, the
name
designations
for the biomes are based on predominant
vegetation types.
Natural components of the environments such
as groundwater, soil type, and annual precipitation that
influence vegetation, animal life, and their associations
are discussed for each biome.
a.

Tundra Biome

Tundra is a treeless area on which the
principal vegetation consists of grasses, sedges, perennial
herbs, and dwarf shrubs.
The terrain is often poorly
drained and the climate is characterized by a continuously
cold, long, harsh winter and a very short, cool to cold
summer. The tundra is subdivided into arctic and alpine
areas.
Arctic tundra occurs at high altitudes
and often is underlain by permanently frozen ground called
permafrost.
Associated with the permafrost are such tundra
peculiarities as solifluction (a flowing of soil downslope),
soil polygons, and frost boils.
characteristic animals
include such far-north mammals as arctic fox, arctic hare,
caribou, and lemming. Extensive arctic tundra exists in a
broad plain across the northernmost reaches of
North
America.
Several of the proposed NPS units in Alaska will
contain excellent examples of arctic tundra vegetation.
Alpine
tundra occurs on the high
mountain slopes in the Rocky Mountains, Sierra Nevada, and
other ranges, and becomes more extensive northward until it
gradually merges with the arctic tundra. Plant species of
the alpine tundra are closely related to those of the
arctic, but wildlife of the arctic tundra
is
quite
different.
For example, the hoary marmot, bighorn sheep,
and pika are common in many alpine tundra areas but are
lacking in the arctic.
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In the northern Rocky Mountains alpine
tundra occurs above timberline at an elevation of about
7,000 to 8,000 feet and covers large areas, even though
mountain summits are much lower than
farther
south.
Sedimentary rocks are much more common than elsewhere in the
Rockies, and a variety of substrates (limestones, shales,
sandstones, etc.) results in great habitat diversity. Many
arctic plant species reach the southern limit of their range
in the northern Rockies. Glacier National Park contains a
good representative sample of the alpine tundra vegetation
of the northern Rockies.
In
the
southern Rocky Mountains,
alpine tundra occurs at 11,000 to 11,500 feet, but covers
large areas because numerous peaks exceed 14,000 feet.
Arctic species frequently occur there as relict populations
in
isolated
localities with particularly cool, moist
microclimates or with unusual soil conditions. Most of the
predominant
plant
species
are endemic to the Rocky
Mountains.
Alpine vegetation also occurs on the
Colorado Plateau, such as on the San Francisco Peaks
(Arizona) and the La Sal Mountains (Utah) .
The plant
communities closely resemble those found under similar
environmental conditions in the southern Rocky Mountains.
Alpine
tundra is also present in
Olympic National Park, where the timberline occurs at about
6,000 feet. The alpine flora has close affinities with that
of coastal British Columbia. Red heather and white heather
are conspicuous species in the vegetation.
Alaska supports an extensive mosaic of
arctic and alpine tundra communities. Scattered throughout
interior
and
western Alaska are patches
of tundra.
Interior Alaska is comprised primarily of dry alpine tundra
on well-drained highlands supporting a low shrub vegetation
of willow, alder, dwarf birch, and heaths. In wetter areas,
sedges and mosses predominate. The tundra of western Alaska
is more variable and extensive and contains large areas of
dry upland tundra; moist willow-cottongrass tussock-heath
tundra on moderately wet areas; and a sedge tundra on
floodplains.
Dense thickets of willow, alder, and dwarf
birch occur on the Seward Peninsula and locally throughout
western Alaska.
The northern portion of Alaska—600
miles long and 100 to 200 miles wide—known as the Arctic
Lowlands, is an area of arctic tundra that is underlain by
permafrost. The wetter portions are covered by a moist
tundra of closely spaced cottongrass tussocks in association
with low heath shrubs, moss, and lichens.
Willow brush
commonly grows along the streams. Small scattered areas of
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sparsely vegetated dry tundra are present on well-drained
ridges.
Many, if not most, of the shallow permafrost-type
lakes and ponds are not suitable for fish life, but fish are
present in many other lakes. Streams and rivers generally
have shallow gradients and may cease flowing during the long
winters.
Native fish species of lakes and streams include
whitefish, sheefish, Arctic char, Dolly Varden, Arctic
grayling, blackfish, stickleback, sculpins, and burbot.
Three species of Pacific salmon are found near the coast.
b.

Boreal Forest Biome

Just south of the arctic tundra is a
belt of forest stretching from western Alaska eastward to
the Atlantic coast in Labrador, Newfoundland, and Nova
Scotia.
Two principal trees characterize this forest:
white spruce and paper birch. In the eastern part of the
biome, balsam fir and jack pine are also prevalent.
In northern New England, red spruce
and balsam fir dominate the boreal forest. Black spruce is
common in wet sites and near timberline in the White
Mountains. White spruce, the climax dominant over huge
areas of boreal forest to the north and northwest, is a
successional species here. Forests of Acadia National Park
represent this type.
The boreal forest of the Great Lakes
region is dominated by white spruce and balsam fir, with
paper birch as a common associate. Jack pine is an abundant
successional species, often forming pure stands after fire.
This forest type is well represented in the coastal portions
of Isle Royale National Park.
There is a small extension of the
boreal forest southward along the Appalachian Mountains to
North Carolina at Tennessee. Here white spruce is replaced
by red spruce, paper birch is replaced by yellow birch, and
in North Carolina and Tennessee, balsam fir is replaced by
the closely related Fraser fir. This vegetational community
is well represented in Great Smoky Mountains National Park.
In the West, a corresponding southward extension along the
Rocky Mountains is characterized by a diverse vegetation of
subalpine fir and Engelmann spruce, and successional forests
of lodgepole pine. The type is widespread in Rocky Mountain
National Park and other parts of the central and southern
Rocky Mountains.
The climate of the boreal forest is
less severe than that of the tundra; summers are longer and
precipitation somewhat greater.
Paper birch, aspen, jack
pine, lodgepole pine, red pine, and white pine are very
common serai species in the boreal forest and may survive
for many years as
recognizable
communities.
Faunal
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representatives include woodland caribou, moose, snowshoe
hare, timber wolf, red fox, red squirrel, marten, wolverine
and lynx, and several species of grouse and thrush are
common.
Interior Alaska vegetation is a vast
mosaic of forest, bog, and tundra. White spruce, the major
tree line species, grows to elevations of 2,000 to 3,000
feet in the interior, and 200 to 800 feet in western Alaska.
White spruce may grow in relatively pure stands or mixed
with black spruce, larch, paper birch, quaking aspen, balsam
poplar, alder, and willow.
Pure stands of black spruce
occur on poorly drained permafrost soils.
Pure or nearly
pure stands of quaking aspen and white birch commonly form
successional forests following upland forest fires.
Bogs
support dwarf birches, heaths, and sedges growing on dense
sphagnum moss.
Water resources in the boreal forest
region of Alaska vary from large, clear, glacially formed
lakes to brown sphagnum bog ponds, and from clear turbulent
mountain streams to slow-moving, silt-laden rivers.
This
area contains the largest rivers in Alaska—the Yukon and
the Kuskokwim.
Surface water is a dominant landscape
feature in many areas. Hundreds of thousands of lakes and
ponds are present and are often associated with bogs and
glaciated uplands.
Little cultural modification of these
streams and rivers
has
occurred,
and
native
fish
associations are found in most of them. Although lakes are
often barren of fish in highland and bog regions, many have
substantial fish populations containing such native species
as lake trout, Dolly Varden, Arctic grayling, northern pike,
whitefish, sheefish, burbot, sculpins, and longnose suckers.
All five species of Pacific salmon are present in some lakes
near the coastline and occasionally in lakes far to the
interior. Precipitation is not great, but the evaporation
rate is low and surface water does not percolate due to
permafrost. Water in the region is generally free of
cultural pollution.
The large rivers are often turbid
during the entire ice-free season.
c.

Pacific Forest Biome

Bordering
the
Pacific Ocean from
Alaska to northern California is a
region
of
mild
temperatures with moderate to heavy precipitation. The
region extends from the coast inland to include (with the
exception of the Central Valley and southern fifth of
California) the seaward slopes of the Cascade and Sierra
Nevada ranges.
The mountainous terrain of much of this
region creates altitudinal zones that vary in climate and
plant and animal life.
On the highest peaks there are
perpetual fields of ice and snow; below this is the tundra;
below the tundra are the forests of the Pacific forest
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biome. In the Sierra Nevada and Cascades, the higher
forests are usually referred to as subalpine and contain
such species as red fir, silver fir, mountain hemlock, and
lodgepole, foxtail, and western white pines. The lower
forests are called montane forests and consist of white fir,
sugar pine, ponderosa pine, sequoia, and many others. The
forests at low altitudes along the coast consist mainly of
conifers such as western arborvitae, Douglas-fir, western
hemlock, redwood, and Sitka spruce.
Northward from the
Olympic Peninsula, hemlock and Sitka spruce are predominant.
Southward from central Oregon, Douglas-fir and redwood
become increasingly dominant.
Animals
common
in this community
include black bear, mule deer, coyote, cougar, raccoon,
mountain beaver, golden-mantled ground squirrel, chickadee,
and several species of chipmunks.
Mount
Olympus
(7,965
feet) and
surrounding peaks in the Olympic Mountains of Washington
receive the heaviest snowfall in the United States and
support many glaciers.
The Coast range of Oregon and
California is plateau-like and reaches its highest point at
Mary's Peak (4,097 feet).
Redwood National
Park
is
representative of this area.
The
most luxuriant development of
Pacific forest xs found on the Olympic Peninsula, where
western
hemlock, western arborvitae, grand fir, Sitka
spruce, and Douglas-fir are dominant species in lowland
forests. Pacific silver fir and subalpine fir typify higher
elevations here.
Such forests occur along the coastal
region of Washington and Oregon. Coast redwood was once the
dominant tree species along
the
coast
of
northern
California.
Redwood National Park and Muir Woods National
Monument contain such a forest.
Surface water is an important feature
of this region. Major rivers include the Columbia and a
number
of
large coastal streams.
Lakes are also a
significant feature. Some of the best examples of streams
and lakes are located in Olympic National Park. Small
streams are abundant in the upland areas. Water quality is
excellent except in local areas which are subjected to
municipal and industrial pollution. Typically, streams and
rivers of the region are short and carry large amounts of
water due to high rates of precipitation and runoff.
Coastal stream flows are highest in middle to late winter
and lowest in autumn.
Cutthroat trout are native to many
coastal streams, particularly those north of Humboldt Bay.
These are genetically different from interior populations of
the species and several anadromous populations are known.
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Because of the relative isolation of these coastal streams,
species composition in adjacent streams may be
quite
different. Rainbow trout are more typical of streams in the
southern portion of the region.
Pacific
salmon
and
steelhead spawn in many of the coastal streams.
Estuaries are extensive in this region
because many moderately large rivers empty fresh water into
the ocean.
Redwood National Park and Point Reyes National
Seashore contain some estuarine habitat.
Although a number of lakes in the
region have been modified by man, relatively
natural
conditions are found in many others.
Cutthroat trout,
rainbow trout, and Colly Varden are native to many lowland
lakes of the region.
d.

Dry Coniferous
Biome

Forest

and

woodland

On the lower slopes of the Rocky
Mountains and the eastern slopes of the Cascade-Sierra
system, there occur belts of coniferous forest and woodland
dominated by Douglas-fir, ponderosa pine, and
pinyonjuniper.
The climate here is warmer and drier than that of
the boreal (or subalpine) forest of Engelmann spruce and
subalpine fir above.
Drought sets the lower limits of
elevation where these dry forests are replaced by steppe or
chaparral.
Mule deer, black bear, porcupine, coyote,
chipmunk, magpie, Steller's jay, and pigmy nuthatch are
common animals.
Forests of ponderosa pine are very
widespread in western Montana and in much of
Idaho.
Douglas-fir, frequently mixed with grand fir, occurs at
slightly higher elevations. The only dry coniferous forest
found in Glacier National Park consists of small open stands
of Douglas-fir and limber pine.
Waters in most of the region are well
suited for cold- and cool-water fish species. Native fishes
include cutthroat and Dolly Varden trouts. Rocky Mountain
whitefish, suckers, sculpins, Montana grayling, and several
small
minnows.
Anadromous fishes (Pacific salmon and
steelhead) are present only in the northwest portion of the
area.
Native game fishes have been reduced throughout the
region and are presently found, for the most part, as
remnant populations in mountainous regions. Both the west
slope cutthroat trout and the
Montana
grayling
are
considered either rare or endangered. Most lakes in this
region have been stocked with introduced species for many
years.
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Dense
stands of Douglas-fir occur
below the subalpine zone in the
southern Rockies.
White
fir and blue spruce are common associates of Douglas-fir in
relatively moist sites. At lower elevations, ponderosa pine
forms extensive stands.
Dry coniferous forest receives
adequate representation in Rocky Mountain National Park and
Florissant Fossil Beds National Monument.
Many
of
the
alpine
lakes were
originally barren of fish due to natural barriers, but most
have been artificially stocked in the past 90 years and now
contain cutthroat trout, suckers, and several minnows. Some
alpine lakes are located in Rocky Mountain National Park.
Ponderosa
pine,
Douglas-fir,
and
southwestern white pine occur in widely isolated stands in
various combinations.
These three species occur in the
Guadalupe Mountains (Texas/New Mexico), but only ponderosa
pine and Douglas-fir are in the Chisos Mountains (West
Texas). The Davis Mountains (Texas) have only ponderosa and
limber pine. Several juniper and pinyon species are common
in this region and are well represented in Guadalupe
Mountains National Park and Chiricahua National Monument.
Douglas-fir and grand fir are dominant
at middle elevations on the relatively dry east slopes of
the central and northern Cascade range. Ponderosa pine
forests occur at lower elevations.
Lodgepole pine, a
successional species, forms extensive stands on recently
burned sites. In the southern Cascades, ponderosa pine,
Jeffrey pine, sugar pine, and white fir occur in Lassen
Volcanic and crater Lake National Parks.
Pinyon-juniper woodland grows at 5,500
to 7,500 feet in the mountains of the Mohave Desert and is
well represented in the mountains of Death Valley National
Monument.
Ponderosa pine, white fir, and
Douglas-fir
forests occur in many mountain ranges of southern Arizona,
including the Rincon Mountains in Saguaro National Monument.
Ponderosa pine and white fir also occur in the Spring
Mountains and Sheep Range of the Mohave Desert.
Pinyon-juniper woodlands are extensive
on the lower slopes of ranges in the states of Nevada and
Utah.
White fir and limber pine forests are common at
higher elevations. Ponderosa pine is present in only a few
ranges.
A small stand of pinyon-juniper is present at
Lehman Caves National Monument.
Pinyon-juniper
woodland
is
very
widespread on the Colorado Plateau, although the pinyon
species (Pinus edulis) is different from that of areas of
the west (Pinus monophvlla). A different juniper (Juniperus
monosperma) is
also
present.
Both pinyon-juniper and
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ponderosa pine forests are well represented at Grand Canyon,
Zion, Bryce Canyon, Arches, and Canyonlands National Parks,
and at Natural Bridges and other national monuments of this
region.
e.

Eastern Deciduous Forest Biome.

From a central area in the southern
Appalachia highlands, winter-deciduous trees spread in all
directions.
In the Great Lakes area, sugar maple is the
dominant species in deciduous forests and yellow birch is
its most common associate. White pine and red pine are fire
successional species. Lakes in this region are so abundant
and diverse that few accurate generalizations can be made
concerning them. Flowage (clear-water) and seepage (brownwater) lakes are present. The fish population is composed
of pike, perch, whitefish, lake trout, burbot, pike perch,
and
trout
perch.
Several species of whitefish are
endangered. Stream habitat in the region is suitable for
cold-water fishes.
Stream and river gradients are low and
water quality is good.
Westward through the first tier of
states west of the Mississippi River, post oak, blackjack
oak, Shumard's red oak, water oak, overcup oak, white oak,
red oak, and black oak share dominance with
various
hickories.
Shortleaf pine shares dominance with post oak
and blackjack oak on dry sites.
Shortleaf
pine
is
especially
abundant
in
the
Ouachita
Mountains and
occasionally forms large pure stands.
These types of
forests are represented in the Hot Springs National Park and
the Ozark National Scenic Riverways. Lakes are uncommon in
the region although streams are abundant, particularly in
the Ozarks.
The largest river in the region is the
Arkansas.
Man-made reservoirs are the most conspicuous
water features in the area, and most of the rivers have been
impounded.
Portions of several rivers in southeastern
Missouri—the Current, Eleven Point, and Buffalo—are still
free flowing.
Typical native fishes are walleye, sauger,
black bass, suckers, and minnows.
Caverns of the Interior Highlands have
a rich cave fauna, which includes blind cave fish (two
species), a salamander, crayfish (two species), amphipods
(at least 14 species), isopods (six species), planarias
(four species), and millipedes (three species). Many of
these caves are present in the Ozark National Scenic
Riverways.
The eastern deciduous forest attains
its optimum development in the Cumberland and southern
Allegheny Mountains and on the adjacent Cumberland and
Allegheny Plateaus in
Kentucky,
West
Virginia,
and
Tennessee.
Beech, tuliptree, basswood, sugar maple, sweet
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buckeye, red oak, white oak, and eastern hemlock are the
most abundant tree species here, but 20 to 25 others may be
important in climax stands of this area.
The Great Smoky
Mountains National Park contains the best examples of
eastern deciduous forest in the National Park System.
The most significant lakes in the
region are the New York Finger Lakes, which lie partially in
the lowland region to the north. Numerous small lakes occur
in the northern parts of the biome but are infrequent in
southern areas. In the north, lake trout, whitefish, brook
trout, burbot, yellow perch, and white perch are typical
species. Suckers, minnows, sunfish, catfish, largemouth and
smallmouth bass, and mooneye are among the species found in
the southern and central parts of the region. Cultural
pollution has become increasingly serious in many lakes
where eutrophication has been accelerated.
Most of the major streams in the
region have been impounded although many smaller streams
remain free flowing. Mine drainage pollution is widespread
in the central and southern parts of the region. Industrial
and
domestic
pollution is locally severe in heavily
populated areas. Fish species in streams of the northern
part of the region include brook trout, yellow perch, white
perch, minnows, and suckers. In the south, fish species
include a variety of sunfish, largemouth and smallmouth
bass, catfish, suckers, and minnows.
The region has more described species
of cave organisms than any other in the United States.
Beetles,
crayfish, millipedes, amphipods, isopods, and
planarias are prominent cave fauna.
A species is often
confined to a single cave or to a group of caves within a
single valley. Resistant sandstone strata typically prevent
interconnections between the cavern systems of adjacent
limestone valleys. This situation results in many species,
each with a small distributional range.
Along the Atlantic coastline forests
are made up of beech, white oak, sweet gum, and red maple
in mixed stands. Live oaks are climax dominants in the salt
spray zone along the southern Atlantic coast.
Estuaries
of
the
Atlantic coast
exhibit great variety and have high productivity.
The
estuarine
zone
in the northern section (New Jersey,
Delaware, Maryland) consists of a few large drowned river
valleys and some small marsh and barrier beach systems
receiving fresh water only from
local
runoff.
The
Chesapeake Bay is a unique estuary system, consisting of the
drowned valleys of the Susquehanna River and numerous large
tributaries.
This large bay is isolated from direct ocean
effects and has a reduced salt concentration. Fire Island,
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Assateague Island, Cape Hatteras, and Cape Lookout National
Seashores
contain
diverse
ecological
communities
characteristic of the immediate coast and adjacent estuarine
areas.
Lakes, rivers, and streams of the
region typically contain the native fish species such as
bullhead, sunfish, gizzard shad, suckers, bowfin, gar, pike,
and a variety of minnows.
Forests of the New England states are
characterized by a mosaic of deciduous, coniferous, and
mixed forest communities. Sugar maple, beech, yellow birch,
eastern hemlock, and white pine are climax dominants.
The estuaries of New England such as
those abutting Cape Cod National Seashore are drowned river
valleys in an early stage of evolution—narrow embayments
with open access to the sea.
Rainfall is moderate and
snowfall is heavy. Large amounts of fresh water are emptied
into estuaries by swollen rivers during the spring.
The lakes in the northern portion of
the region are typically unproductive and contain cold-water
species of native fish such as brook trout, lake trout,
whitefish, yellow perch, burbot, sculpins, and several small
minnows
and suckers.
shad, alewife, Atlantic salmon,
eastern lamprey, and eel are common examples of anadromous
and catadromous species that are found in' the lakes.
Freshwater populations of shad are common in the northern
and eastern lakes.
The smaller lakes in the southern
portion of the region are often more productive and more
suited to such fish species as perch, bullhead, chubsucker,
fallfish, and pickerel. Freshwater populations of Atlantic
salmon and Arctic char are found in a few northern lakes.
These landlocked forms, as well as the anadromous Atlantic
salmon, are now considered rare or endangered in the United
States.
Habitats
vary
from
rapid, clear
mountain streams to large, low gradient, usually clear
rivers.
Native inland fishes include brook trout, yellow
perch, pickerel, white perch, sculpins,
minnows, and
suckers.
Large numbers of anadromous herring, lamprey,
Atlantic salmon, and the catadromous eel were formerly found
in
most
of the rivers of the region.
Impoundment,
diversion, and pollution have drastically reduced the number
of these fishes in most areas.
f.

Southern Mixed Forest Biome

Vegetation is strongly influenced by
geological substrate. Substantial vegetational differences
are present in the various zones of this extensive coastal
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plain. Hardwood forest may occupy one geological zone,
prairie and red cedar the adjacent zone, and pine forest the
next zone. Pine forests occupy large areas in this region—
loblolly pine in the north, slash and longleaf pine in the
south. Live oak forests are widespread near the coasts.
Beech-magnolia forests provide an interesting combination of
deciduous and evergreen broad-leaved species.
Evergreen
magnolia, beech, several deciduous oaks, live oaks, and
sweetgum are among the dominants. This forest type attains
its best development on the bluffs of the Appalachicola
River in Florida and Georgia, where several endemic tree
species occur.
Swamp forests are well developed along the
lower Mississippi River, where bald cypress and water tupelo
are dominants.
A
coastal
variant of tall grass
prairie occurs in the coastal plain of Louisiaria.
Many of
the same species found in the tall grass prairie farther
north are present here—tall bluestem, little bluestem,
switchgrass, Indian grass, and others. Texas needlegrass,
seacoast bluestem, silver bluestem, and sacahuiste are a few
of the additional dominants found here. More than 150 grass
species occur in this area. Thus this coastal prairie is
richer in species than the "typical" tall grass prairie.
Attwater's prairie chicken, once common in the coastal
prairie of Texas and Louisiana, has now been reduced to less
than 1,000 individuals due to habitat destruction.
The estuaries along the Gulf Coast are
mostly moderate-sized embayments with barrier beaches and
extensive marshes. Many large rivers empty fresh water with
a high sediment load into the Gulf.
Fish populations are found in all
lakes of the region where conditions are suitable.
Some
species, notably the mosquito fish, can even exist in waters
with very low dissolved oxygen concentrations.
The fish
fauna
of the region contains many species.
Commonly
associated with the lakes are suckers, bullheads, many
species of minnow, several herrings, crappies and other
sunfish, gar, bowfin, and killifish.
The fishes of the
rivers and streams include many marine species that can
tolerate low salinities, some of the largest freshwater
fish in North America are found in this region: paddlefish,
sturgeon, gar, channel catfish, flathead catfish, buffalo,
blue sucker, and sheepshead. Mooneye, bullhead, suckers,
gizzard shad, skipjack, pickerel, white bass, black bass,
sunfish, and a large number of small minnows are. other
typical fishes.
The Florida Peninsula has a mixed
hardwood forest—a forest type composed of
broad-leaf
evergreens and deciduous trees.
Pine forests, with such
species as longleaf, slash, loblolly, and sand pine, cover
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large areas where fires burn periodically.
forested with cypress and hardwoods.

Swamps are

Most of the lakes in the region are in
solution-type basins and their water levels
typically
fluctuate.
Many are suitable for fish, although dense
vegetation makes some marginal.
Fish species
include
bowfin, gar, catfish, crappie, largemouth bass, bluegill,
chain pickerel, chubsuckers, a few minnows, and killifish.
Shad, striped bass, and other anadromous species are found
in a few lakes. Marine species are also occasionally found
in lakes of the region.
Rivers
and
streams
are
characteristically slow
moving,
highly
colored,
and
occasionally
choked
with
vegetation.
Fish
include
largemouth bass, bluegill, catfish, bowfin, gar, killifish,
mosquito fish, flagfish, and chubsuckers. Portions of Big
Thicket
National
Preserve
contain
representative
associations of this biome. Parks such as Fort Sumter, Fort
Frederica, and
Fort
Matanzas
contain
representative
environmental characteristics.
g.

Grassland and Sagebrush steppe Biome

Grassland is the most extensive biome
in North America, extending westward from the edge of the
eastern deciduous forests and covering the lowlands about
the foothills of the Rockies to Sierra-Cascades and from
southern Saskatchewan and British Columbia to southern
Texas. Throughout this biome, rainfall is so low that the
soil regularly dries out and the grasses become dormant each
year. Total annual precipitation ranges from between 30 to
U0 inches in the east to about 7 inches just east of the
Cascades. In the north, winters are long and very cold, but
in the south, winter temperatures seldom drop much below
freezing.
Because
there
are large climatic
differences within the grassland formation, there
are
corresponding differences in the vegetation.
Along the
eastern border of the formation, where precipitation is
greatest, "tall grass prairie" is the major vegetation type,
some of the dominant grasses are Stipa spartea, Bouteloua
gracilis. B. curtjpendula, Andropogon scoparius. A. genardi.
Panicum virgatumff and Sorghastrum nutans.
composites and
legumes are especially conspicuous among the broad-leaved
herbs.
Tall grass prairie also dominates many
sites
formerly subject to regular burning in Illinois, Wisconsin,
Minnesota, and Missouri.
In the western portions of the central
plains, where precipitation is lower are the "short grass
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plains."
Bouteloua gracilis and Buchloe are the dominants
in this area of short grasses.
Between the Rockies and the CascadeSierra system, rainfall is mainly restricted to winter,
rather than being concentrated in summer, as it is east of
the Rockies, and the
character
of
the
steppe
is
correspondingly
different.
Characteristic grasses are
Agrophyron spicatum, Festuca idahoensis.
and
Oryzopis
hymenoides.
Over most of this area there is a conspicuous
overstory of shrubs, especially sagebrush or shadscale.
Much
of the interior valley of California originally
supported grassland in which Stipa pulchra was the leading
dominant.
Bison, elk, coyote, wolf, jackrabbit,
kit fox, badger, ground squirrels, prairie dog, pocket
gopher, prairie chicken, sage hen, and blackfooted ferret
are characteristic of grassland.
Bison and
elk
are
essentially restricted to areas of summer rainfall.
This area is characterized by large,
low gradient rivers, fewer small permanent streams, and few
lakes.
The Missouri is the largest river and has been
impounded several times, as have most of the major rivers in
the region.
One area of interior drainage is northeast of
the Missouri River in North Dakota.
The large reservoirs
are the most conspicuous surface water features of the
region. Several rivers are still free flowing in their
major portion.
These include the White River in South
Dakota and Nebraska and the Colorado and Brazos Rivers and
the Rio Grande in Texas.
Only a few small streams are
represented in NPS areas.
Fishes
in
the
region
are
representative of a very complex fauna.
The minnow and
sucker families are represented by a large number of
species. Some of the large fishes include paddlefish,
sturgeon, gar, channel catfish, and mud catfish. Sunfish,
pike, buffalo fish, and bowfin are also present although
their major center of distribution is farther east. Natural
associations of these fish are still found in some of the
free-flowing streams of the region.
Ponderosa pine forest covers most of
the Black Hills area and extends westward, where it is
represented in Devils Tower National Monument.
Much of central Texas is covered by
juniper-oak savanna.
Stands of juniper in the Edwards
Plateau are the habitat of the golden-cheeked warbler, the
survival of which is dependent upon the survival of this
vegetation type.
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The most widespread vegetation type of
this region is short grass prairie.
Annual
precipitation
averages 10 to 20 inches here. Buffalo grass and blue grama
are the most important species, with needle-and-thread and
western wheat grass locally dominant. Mixed grass p r a i r i e —
a mixture of short grass species with such taller species as
little bluestem, tall bluestem, and sand dropseed—covers
the eastern edge of the Great Plains.
The Nebraska
Sand
Hills, due to favorable soil-moisture conditions, support a
variant of tall grass prairie. Mixed grass prairie receives
fairly good
representation
in the NPS with tracts in
Badlands National Monument, Wind Cave National Park, and
Theodore Roosevelt National Memorial Park.
Two important cave areas occur in the
Great P l a i n s — i n the Black Hills of South Dakota and in the
Edwards Plateau of Texas. Wind Cave National Park and Jewel
Cave National Monument preserve characteristic Black Hills
caves that are believed
to have more than 200 species of
cave life, of which only about 20 percent have been
scientifically described.
Fish
(two described species),
salamanders (four species), beetles, millipedes, amphipods,
and isopods are among the known cave fauna.
h.

Chaparral Biome

The Southern California coastal region
has a "Mediterranean" climate characterized by moist winters
with moderate temperatures and warm, dry summers. Chaparral
is extremely rich in species, most of which are endemic
to
the region.
The vegetation of Pinnacles National Monument
is a good example of chaparral.
The dominant plants of chaparral are
broad-leaved, mainly evergreen trees and shrubs with
thick
leathery leaves occurring as a dense scrub or woodland or in
scattered arrangement
with
grass
interspersed.
Two
subdivisions may be m a d e :
(1)

W o o d l a n d — E v e r g r e e n forest trees, oak and
species of
the
genera
Ceanothus
and
Arctostaphvlos
predominate
and others,
including
California-bay,
madrone,
chinquapin, and wax myrtle.

(2)

S c r u b — S h r u b s of many genera and species,
the most important of which are magnolia,
chamise,
buckbrush,
scrub
oak,
and
mountain-mahogany.

Rivers and streams of this
region
originally contained an interesting and unusual fish fauna.
Species present included the Sacramento perch, the only west
slope sunfish, the thick-tailed chub, and the
three-spined
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stickleback.
Large spawning runs of Pacific salmon and
steelhead formerly entered the rivers of the region. Due to
impoundment, diversion, and pollution in many rivers, most
of the native and anadromous fishes have been nearly
extirpated.
San Francisco Bay, receiving fresh
water from the combined Sacramento and San Joaquin Rivers,
is the only large estuarine system in this region, other
estuaries are small coastal embayments at the mouths of
small rivers.
Little fresh water empties into the Pacific
Ocean south of San Francisco Bay.
Rivers of southern
California are short and because of low precipitation their
flow is small or intermittent.
i.

Desert Biome

Deserts
range from areas with no
vegetation to areas with sparse, shrubby vegetation.
The
most important common denominator of the vegetation is the
relative absence of perennial grasses.
Throughout the
deserts, variations in soil texture, drainage, and salinity
produce distinctive variations in vegetation.
The
North
American
desert
is
traditionally divided into three geographic subregions:
Mohave Desert, Sonoran Desert, and Chihuahuan Desert. The
Great Basin of Nevada, Utah, California, and Arizona is also
included in this biome.
The Mohave Desert includes southern
Nevada and a large segment of southeastern California.
Death Valley, where temperatures reach up to 134 degrees
Fahrenheit and mean annual precipitation is less than 2
inches,
is
part of the Mohave Desert.
The extreme
environment, resulting from high temperature
and
low
moisture availability, support very simple plant communities
dominated by creosote bush and bur-sage.
The majority of
plant species found are inconspicuous winter annuals which
depend on autumn rains for germination.
Reproductive
success of desert rodents has recently been shown to depend
on the presence of these small winter annual plants.
Joshua-tree is a conspicuous species at upper elevations
(3,000 to 4,000 feet) in the Mohave.
Death Valley and
Joshua Tree National Monuments give good representation of
this desert type.
The Sonoran Desert lies mainly in
Baja, California, and inland Mexico but extends north into
southern Arizona.
In contrast to the Mohave, the Sonoran
Desert is rich in species and has a mixture of bizarre life
forms.
Saguaro and organ-pipe cactus are large columnar
forms characteristic of this desert.
creosote bush, bursage, mesquite, ocotillo, and paloverde are common. The
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unusual desert life forms are most prevalent in Baja,
California,
where such species as boogum tree (Idria
columnaris) and elephant tree (Pachvcormis sp.) occur. The
portion of the Sonoran Desert within the United States is
well represented in Saguaro and Organ Pipe Cactus National
Monuments.
Saguaro and Organ Pipe Cactus National
Monuments have evergreen shrubs and small trees at middle
elevations. Manzanita, several Ceanothus species, mountainmahogany, and several scrub oaks are the dominant species of
this zone.
Alligator juniper and Mexican pinyon are often
present.
The major river system in the MohaveSonoran Desert complex is the lower Colorado River.
Its
major tributary in the region, the Gila River, has become
intermittent due to changes in land use during the past 80
years. In the Mohave Desert area drainage is interior. The
major river, the Mohave, is intermittent.
Temporary playa
lakes are a widespread feature of the entire region. The
largest surface water features are reservoirs on the
Colorado River.
Native
fishes
of the region are
typical of the Colorado River system.
several
large
minnows, several suckers, killifish, and topminnows are
examples. The Devil's Hole pupfish is restricted to a
single spring located in Death Valley National Monument,
other significant species include the Gila trout in the
headwaters of the Gila River.
The Chihuahuan Desert has the main
portion of its area in Mexico, but it extends north into
southern New Mexico and western Texas. Its elevation is
mainly between 4,000 and 6,000 feet.
Temperatures are
cooler than temperatures in the Sonoran Desert. The plant
communities are less complex than many in the Sonoran
Desert, partially as a result of the more frequent frosts
here. Ocotillo, creosote bush, mesquite, sotol, century
plant, and numerous cactuses are the most conspicuous plant
species of the Chihuahuan Desert. Big Bend and Guadalupe
Mountains National Parks are representative of this desert
type. White Sands National Monument contains an atypical
segment of this desert.
Permanent lakes and ponds are uncommon
in the Chihuahuan Desert. Desiccation of the region has
left scattered small populations of minnows and killifish,
some of which are endemic to a single location.
At least
two of these populations are considered endangered—the
Commanche Springs pupfish and the Big Bend gambusia. The
latter species is endemic in Big Bend National Park.
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The only major stream is the Rio
Grande. Most other streams are intermittent.
Impoundment
of the Rio Grande has altered native fish distribution.
Native fishes include gar, catfish, sucker, many species of
minnows (particularly of the genus Notropis), killifish,
topminnows, sunfish, darters, and one cichlid. This latter
species (Rio Grande cichlid) is at the northern terminus of
the range of distribution. The family is native to streams
in tropical America and Africa.
The Great Basin is not a single large
basin as its name implies. Instead, it contains more than
150 desert basins separated by mountain ranges. Widely
isolated areas of alpine vegetation are present in the Great
Basin.
The most extensive tundra vegetation of this region
occurs in the Ruby Mountains of northeastern
Nevada.
Subalpine forests of mountain ranges in the Great Basin show
remarkable variation between
ranges.
Subalpine
fir,
Engelmann spruce, whitebark pine, and bristlecone pine are
known to occur on the various ranges.
Pinyon and juniper
woodlands are extensive on the lower slopes.
The
Great
Basin desert or "cold
desert" is dominated by shrubs of the sunflower family
(Compasitae) and
beet family (Chenopodiaceae). Average
temperatures are much lower here than in the deserts
discussed previously, and killing frosts may occur at any
time. The Great Basin desert is represented in the System
at Lehman Caves National Monument.
The
entire
Great
Basin
is
characterized by closed drainage and arid
conditions;
consequently,
permanent
surface
water
is relatively
uncommon. The annual precipitation ranges from 4 to 12
inches at low elevations.
The few permanent lakes are
highly saline and many are unsuitable for fish.
Several
springs in the region contain species of minnows and
killifish.
j.

Tropical Ecosystems Biome

Tropical areas within the System are
limited to the southern tip of Florida, Hawaii, Puerto Rico,
and the Virgin Islands. Due to the geographic dispersion of
tropical lands belonging to the
United
States,
the
vegetation is highly differentiated.
Seasonal variation in the tropics is
minimal, and lowland areas are warm and frost-free year
round.
Wind patterns, continental position, and mountain
ranges often give rise to rain-shadow phenomena and create
seasonally wet-and-dry areas. Altitudinal variations also
create vast differences in
climate,
vegetation,
and
attendant animal life.
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Tropical

formations

of

major

importance are:
(1)

Lowland
rain forest—temperature more or
less constant and warm, with any
tendency
toward
drought offset by a coincident
season of lower temperature.

(2J

Summer-deciduous f o r e s t — a forest with wet
and dry periods alternating each year, and
the trees, or many of them, leafless during
the dry season.

(3)

Woodland and scrub formations—found
in
areas of still more pronounced
drought,
with small-leaved
shrubs and low trees
among which legumes are conspicuous.

(4)

Swamp and mangrove formations—forest or
scrub growing where saline or fresh water
covers the soil during at least part of the
year.

(5)

S a v a n n a — g r a s s l a n d , usually with scattered
t r e e s , related to unusual soil conditions
or recurrent burning of summer-deciduous
forest.

(6)

Montane rain f o r e s t — e v e r g r e e n forest of
the cool, misty upper slopes of mountains,
extending to upper tree line.

(7)

Alpine vegetation—nonforest vegetation of
areas
on
mountains
where
there
is
insufficient heat for forest growth, as on
Hawaii.

The vegetation of the southern Florida
Peninsula is different from any other vegetation of
the
United States. Many plant genera and even some families of
West Indian origin reach the United States only here.
The
complex vegetation pattern
is highly dependent on geology
and minor topographic differences. An elevation
difference
of only a few feet separates hammock forest from sawgrass
marsh.
Precipitation
is
fairly heavy
in
southern Florida.
Extensive
salt marshes occur behind
barrier islands on the east coast and on the gulf coast
north of Tampa Bay. Mangrove estuaries are well represented
in Everglades National Park.
The
original forest cover of
Virgin Islands was removed during the plantation era of
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the
the

1700s, but most species of the native flora are believed to
have survived, at least on St. John. Second-growth forests
have reclaimed much of the land on this island and give some
indication of what original conditions may have been like.
The major vegetation types are: (1) moist forest, (2) dry
forest, (3) dry forest with cactus, (4) cactus woodland,
(5) wind-flattened
scrub,
(6) mangrove,
(7) beach
vegetation, and (8) croton-acacia scrub.
Many of these
vegetational
types
are represented in Virgin Islands
National Park.
Hawaii, the youngest, largest, and
most geologically and topographically complex
of the
Hawaiian Islands, exhibits a corresponding environmental
diversity. This is caused by temperatures ranging from near
tropical at sea level to alpine above tree line; moisture
patterns ranging from orographic rainy regions and soaking
bogs to desert rain shadows; and substrates varying from
fresh lava flows and ash deposits to deep ancient soils.
These conditions provide an infinite ecological variety
which are reflected in vegetational patterns.
Major
native vegetation types are
strand, mixed lowland forest, acacia koa forest, dry-land
sclerophyllous forest, Heteropogon grassland, Metrosideros
forest, cloud forest,
mixed
mesophytic,
Metrosideros
woodland with Gleichenia, Sophoro-Mvoporum parkland, high
altitude wet cliffs, dry cliffs, microphyllous
scrub,
Chenopodium oahuense scrubs, tussock grassland, and lava
flows with pioneer vegetation.
Most of
the
lowland
vegetation has been seriously altered and the nature and
extent of the original vegetation can scarcely be surmised.
Striking
differences occur in the
vegetative aspects of the four large mountains on the
island.
Low, wet forests, bogs, and incipient bogs cover
the top of the Kohala Range. Sphagnum is abundant at the
heads of spectacular gorges which contain rich shrubby
flora. The clinkery mass of volcanic rock on Hualalai's
higher altitudes supports an open mixed small-leaved scrub
with scattered Sophora and Mvoporum.
The volcanic ash
substrate of the upper reaches of Mauna Kea supports a broad
belt of Sophora-Mvoporum parkland with open scrub vegetation
mixed with the parkland that extends above it. The scrub
reaches its highest altitude on the mountain.
Barren
volcanic rock caps Mauna Kea. Between 6,660 and 7,600 feet
on Mauna Loa exists what is essentially a tree line zone.
Although forest lobes and typical high altitude scrub extend
beyond this zcne in places, most of the upper Mauna Loa
dome, with its slaglike lava flows, is barren or sparsely
populated with mosses, ferns, or grasses.
Hawaii
Volcanoes
National
Park
contains representative samples of most vegetation types,
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even though several native species may not be represented.
The major volcanoes have several vegetation types in common,
but species composition may vary appreciably from one
mountain mass to another.
The north and east slopes of Haleakala
are densely covered with acacia koa, Metroscideros, and
cloud forest between elevations of 1,200 and 6,600 feet.
Below 1,200 feet, the native lowland forest has largely been
altered by man. Above 6,600 feet the forest gives way to
heathlike matrix and grassland, recently described as one of
the finest native grasslands remaining in Hawaii. Welldeveloped mixed small-leaved
scrub,
sometimes
called
subalpine vegetation, dominates the upper west slope and
portions of Haleakala Crater. Pioneer vegetation occurs on
the desert-like ash and cinders. Dry sclerophyllous forest,
once an important native forest, has been destroyed or
severely altered, except for remnants persisting on the
southwest slope of Haleakala.
Typical strand communities
occur along the coastline. Haleakala National Park contains
representative samples of most major vegetation types.
k.

Coastal Marshes Biome

Coastal salt and fresh marshes are
most extensive along the Texas and Louisiana coasts. These
areas are covered by water almost all of the year, usually
with daily fluctuations of water depth due to tidal flow.
Characteristic plants are cordgrass and spikerush. Marshes
are more productive than any other biome in terms of the
conversion of solar energy to biomass, thus providing much
of the primary energy for the maintenance of breeding areas
for many marine organisms, including commercial fisheries.
Characteristic animals are muskrat, otter, and numerous
waterfowl.
Padre Island National Seashore is typical of
this biome.
2.

Target Species

The major anticipated target species and
the biomes in which they are expected to occur are listed in
Table 10. This projection is based on a compilation of data
from pesticide proposals for three consecutive
years.
Exotic species are denoted with an asterisk.
3.

Endangered and Threatened Species

Endangered and threatened animal species
will be considered in accordance with the Endangered Species
Act of 1973 (87 Stat. 884) before implementing any NPS
pesticide proposal.
A survey of endangered and threatened plant
species existing within the System has not been compiled.
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Table 10.

Anticipated Target Ogranisms for NPS Pest Control Activities
in Relation to Biomes

TARGET ORGANISMS

/ / / /i/Mf// /J /
/tiJtJmff4fm/p Mm

Plants - terrestrial
Ailanthus *

x

x

Amaranth*

x

Australian Pine*

x

Bermuda Grass*

x

Bindweed*

x

x

x

Blackberry*
Bull thistle*

x
x

Burdock

x

Canadian thistle

x

Catalpa*

x

Chickweed*

x

x

Cocklebur

x

Crabgrass*

x

Dalmatian toadflax*

x

Dandelion

x

x

Dock

x

x

x

Ekoa*

1

x

Fayatree*

x

Fescue

x

Field Garlic

x

Foxglove

x

Foxtail*

x

Goldenrod

x

Guava*

x
x

'Exotic Species
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/ /

TARGET ORGANISMS

/ /4*A%$*/1/&7 / / e/

'i/iM£muWM/i/Jm/

Plants - t e r r e s t r i a l (cont'd)
Italian thistle*

X

Knapweed*

X

X

X

Kudzu*

X

Japanese honeysuckle*

X

Johnson g r a s s *

X

X

X

Lantana*

X

Leafy s p u r g e *

X

Melalucae*

X

Mes quite
Milk thistle*

X
X

Mimosa*

X

Morning glory*

X

Mullein*

X

Mustards

X

Nightshade

X

X

Nutgrass

X

Opiuma*

X

Pigweed

X

Poison ivy

X

Poison oak*

X

X

X

Princess t r e e *

X

Purslane

X

Quack g r a s s

X

Ragweed

X

Russian thistle*

X

X

X

Schinus*

X

Silky oak

X

* Exotic Species

50

/

TARGET ORGANISMS

/ / /$ /$$jfe&/ $A^/ /

/«./

/$ AAATM^MW/A Jiff***

Plants - t e r r e s t r i a l (cont'd)
Smartweed*

X

Spotted s p u r g e

X

Sumac

X

Tamarisk*

X

X

Thistle*

X
X

X

X

X

Vervain

X

4-wing s a l t b r u s h

X

Aquatic Plants
Cladophora

X

Laurenia

X

Water hyacinth*

X

Water milfoil

X

Insects & Related Pests
Ants

X

Bagworms

X
X

X

X

Black Hills bark beetles

X

Chinch bugs

X

Cockroaches*

X

X

X

X

X

Dry wood termites

X

Elm bark beetles*

X

Elm leaf beetles*

X

X

European scale insects*

X

Fire ants*

X

Fleas

X

•
*Exotic Species
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X

>

X

Gypsy moths*

X

X

4 /
TARGET ORGANISMS

/iMi/i/MmmJ/i/m/
I

'

I

I

Insects & Related Pests (cont'd;
Japanese beetles*

x

Mexican bean beetles*

x

Mosquitoes

x

x

Mosquito larvae

x

x

Pine bark beetles

x

x

x

x

x

Red spider mites

x

Silverfish

x

Slugs

x

x

Snails

x

x

Southern pine bark beetles

x

Spiders

x

Tent caterpillars
Termites

x

x

x

x

x

Ticks

x

x

x

x

Wasps

x

Webworms

x

Rodents
Ground squirrels

x

Mice

x

x

x

Moles

x

x

x

x

x

x

x

x

x

Pocket gophers

x

Prairie dogs

x

Rats*

x

x

x

'Exotic Species
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x
x

x

x

x

The authority used for such determinations is the Report on
Endangered and Threatened Plant Species of the United
States, Smithsonian Institution (1974).
As stated previously, no pesticide usage
will be undertaken when such use might further jeopardize
the existence of the designated endangered and threatened
species.
c

«

Cultural Resources

There
are 167 historical areas, comprising
503,609 acres, included in the System. These areas include
such diverse sites as cemeteries, battlefields, Indian
ruins, orchards, and croplands; structures of architectural
significance such as ranches, homes, lighthouses, barns,
canals, fences, libraries, and theaters; and historical
objects such as the Liberty Bell, ships, inventions, tools,
volumes of literature, paintings, sculptures, automobiles,
documents, and memorabilia that are reminiscent of our
historical past.
These
diverse
historical resources require
equally diverse pesticide applications to insure their
proper maintenance and preservation.
It is projected that nearly 70 percent of the
total pesticide program will
be
involved
with
the
preservation of historical resources.
The protection of
structures from termites will be the major consideration of
the pesticide program to preserve historical resources.
Rodent control, the protection of structures from the
destructive
effects
of
plants, the protection of a
historical scene from invasion by exotic plants, and museum
specimen preservation will also be important considerations.
the NPS
themes:

The cultural resources under the jurisdiction of
may be categorized according to the following

The Original Inhabitants theme is represented in
24 parks within the System, 15
of
which
represent Southwest Indian villages and which
are of archaeological as well as historical
significance.
This theme covers the prehistory
and history of the people
who
originally
inhabited the United States.
European
Exploration
and
Settlement
is
represented in a major way by 22 parks.
The
activities of Europeans, including the Spanish,
French, English, Dutch, Swedish, and others are
included within this theme.
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The Development of the English Colonies deals
with the physical* military, and
political
development of England's North American colonies
and is represented primarily
in three areas
within
the System and secondarily in six.
Structures such as forts and churches
are
representative of these parks.
Major American Wars is a theme dealing with the
seven major wars in which the United States
engaged between 1775 and 1915.
It receives
representation in 36 areas of the System.
Thirty-two units of the System are devoted to
the representation of Political and Military
Affairs.
While the theme covers the political,
diplomatic, and military events (other than the
major wars) in the United States, most of the
designated areas are
devoted
to
American
Presidents
and
the
preservation of their
birthplaces, homes and monuments.
Presently 22 areas of the System contribute the
theme
Westward
Expansion.
1763-1898.
representing the great explorers of the West,
the fur
trade,
military-Indian
conflicts,
western
traits
and
travelers, the mining
frontier, the farmer's
frontier,
and
the
cattleman's empire.
America at Work deals with those aspects of
American life that
have
contributed
most
significantly
to the Nation's economic and
material progress—agriculture, commerce
and
industry, science and invention, transportation
and communication, architecture and engineering.
Eleven
areas
have
been
devoted
to the
preservation
of
historically
significant
laboratories, workshops, industries, etc.
Three areas within the System are representative
of The Contemplative Society, a theme dealing
with trends and developments in philosophy,
education, literature
and
the
fine
arts
furthered by non-aboriginal peoples within the.
United States.
Society and Social Conscience is represented in
nine areas dealing with the Nation's social
structure,
social
reform
movements,
environmental conservation, and the history of
recreation in the United States.
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The preservation of the historical buildings,
objects, and sites represented in each of the above-stated
themes requires a planned pesticide program that will be as
unique and varied as are the historical resources being
considered. For example, when planning the stabilization of
Indian ruins, the program will be concerned with the
prevention
of
structural
deterioration.
Structural
deterioration is accelerated by the mechanical and chemical
action of plant roots and the activities of burrowing
rodents.
The pesticide program would be designed
to
eliminate these effects without alteration of the original
fabric. On the other hand, the maintenance of a historic
battlefield
would require a completely different pest
control program. Here the main concern would be lawn, turf,
tree,
and shrub protection.
The preservation of the
historical building and the battlefield would likely have a
common pest control program to prevent the destruction due
to burrowing rodents.
D.

Recreational Environment

The System now consists of 287 areas in 47
states. It is a diverse system containing national parks,
national seashores, lakeshores, recreation areas, monuments,
parkways, historic sites, and wilderness areas, and embraces
more than 31 million acres. Areas in the System range from
tiny historic properties to vast natural areas of over
2,000,000 acres in size.
These parks are found from
northern climates with short seasons of active visitation,
in the deserts with medium long-use seasons, and to the
tropics where use can occur year-round. They are found in
our largest cities, such as Gateway National Recreation Area
in New York City, and in remote, sparsely populated regions,
such as Big Bend National Park in Texas and the proposed
Alaskan parks.
Visitors, through their expenditures at park
concession facilities and in the vicinity of System areas,
contribute to the Nation's leisure industry which is now
estimated to be in excess of $20 billion annually.
Use of
parks has been increasing faster than income and population
during the past 20 years. Trends in annual visitation from
1960 through 1975 are illustrated in Figure 4. More leisure
time,
greater
affluence,
improved
dissemination
of
information on the parks, and greater personal mobility are
the principal causes of increased visitation to national
parks, as well as increased size of the System itself.
Increased visitor use of the System areas has resulted in an
increased demand for pest control.
Figure 5 gives a breakdown of the
statistics for the year 1975 by state.
Use of
park areas is significantly affected by the costs
the supply of complementary or
substitute
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visitation
individual
of travel,
recreation

Figure 4.

Visitation Trends to the National Park System from 1960-1975
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Maine
2 Areas
1 Reporting
2,786,700 Visits
New Hampshire
1 Area, 15,200 Visits
Massachusetts
9 Areas
8 Reporting 8,074,000 Visits
Rhode Island
1 Area Reporting 0
New Jersey
5 Areas 3,388,600 Visits
Delaware
0 Areas
Maryland
13 Areas, 8,178,100 Visits

N A T I O N A L CAPITAL PARKS
Administers all areas in the District of
Columbia as well as several areas which
lie totally or partially in Maryland (11
areas), Virginia (6 areas), and West
Virginia (2 areas).

Areas indicated are National Park System and Affiliated Areas authorized as of
December 3 1 , 1975. Map excludes the Appalachian Trail, Roosevelt-Campobello
International Park, and 17 other non-Federally owned areas.

VISITATION BY STATE

Visitation is for areas es iblished, operating and reporting as of December 3 1 , 1975.
Several parks embrace lands in two or more states. State "Areas" figures show the
total number of authorized areas wholly or partially in each state. Where not all are
reporting, the latter information is added. "Visits" data for a multi-state area are
allocated to its several states, in most cases by visitors' point of entry.
Indicated cities (*) are regional offices.

NATIONAL PARK SYSTEM
CALENDAR YEAR 1975
Figure 5

facilities,
the
accessibility
of the park to major
transportation corridors and metropolitan areas, and the
climate.
Changes in tastes and preferences for activities
in parks, as well as the public's perception of the quality
of park experiences, also have an important influence on use
patterns.
Approximately 90 percent of the total pesticide
program contributes to the preservation of socioeconomic
resources (Table 1). For example, 27 percent of pesticide
use will be concerned with the maintenance and improvement
of public health and visitor comfort, as well as employee
health and morale. These projects will reduce biting and
stinging
insect populations, help eliminate poisonous
plants in developed areas, and control rodents.
The
remainder of the projects will be concerned with the
protection of resources such as trees, shrubs, turf,
orchards, and crops that contribute to an aesthetically
pleasing scene and a high quality visitor experience.
E.

Park Development

As previously mentioned, all pesticide use in
the System occurs in developed areas with the exception of
exotic biota control programs or to eliminate or reduce
threats to public health and safety.
For the purpose of
this assessment, park developments include all areas of
public
use
and
park
management
facilities.
Park
developments requiring pest control for preservation and
maintenance
include
residences,
concessions,
visitor
centers, roads, and trails.
F.

Probable Future Environment Without the Proposal

If
the NPS pest control program were not
continued in its present scope, a number of environmental
trends would develop.
In general, there would be a proliferation of
the previously discussed anticipated target pests.
For
example, there would be an increase in the number of weeds,
particularly in the vicinity of park developments and other
disturbed
areas.
There would be an increase in the
incidence of plant disease and insect infestation.
There
would be invasions or dramatic increases of exotic plants
into natural environments, such as Brazilian pepperbush and
Australina
pine
in Everglades National Park, with a
resulting decline in the populations of natural plant
species.
Progressive
impairment
of
the comfort of
visitors and ultimately the quality of the
visitors'
experiences would take place due to the local increases in
pest populations such as mosquitoes, stinging and biting
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insects, and culturally undesirable plants such as poison
ivy or thorny vines and shrubs in public use areas.
Progressive deterioration of historic buildings
and objects, as well as nonhistoric structures, would occur
due to the cumulative actions of wood-destroying insects,
such as powder post beetles, termites and carpenter ants,
destructive insects such as silverfish and moths, burrowing
and gnawing rodents, and destructive plants.
In the absence of a pest control program, there
would be a resultant loss of natural resources—natural
environments would be invaded by exotic biota; historical
resources—historic
buildings
and
objects
would
be
vulnerable to attack by insects, plant and rodent pests; the
rate of increase in visitation would decrease as the visitor
experience becomes impaired by nuisance pests such as
mosquitoes, poison ivy, ground squirrels, etc.; developed
resources—residences, concessions, visitor centers, as well
as all other developed resources, would suffer damage due to
termites and gnawing rodents. Trails and roads would become
progressively overgrown with vegetation, and many would
become unusable.
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III.

Environmental Impacts of the Proposed Action

Use of chemical, biological, and mechanical methods
of pest control by the NPS collectively comprise the
vehicles for implementing this agency's small-scale, lowimpact pest control program.
Because
biological
and
mechanical
techniques
of pest control are used very
infrequently, principal impacts of continuing the pest
control program will result from the use of chemical
pesticides. The application of these substances will be
small-scale and will make only a small contribution to the
total chemical pollution burden of the environment.
The implementation of the pest control program will
involve the use of the four major generic classes of
pesticides—herbicides,
insecticides,
fungicides,
and
rodenticides.
Environmental impacts will be associated
primarily
with
the
localized use of herbicides and
insecticides, which together comprise 99 percent of the
total projected annual pesticide use (estimated at a maximum
of about 222,900 lbs. per year on 21,000 of the System's 31
million
acres.
It should be emphasized that use of
environmentally persistent pesticides and pesticides highly
toxic to humans and/or wildlife will be extremely limited.
Present projections
indicate
that
only
three
such
substances—picloram, chlordane, and lindane—will be used
in a carefully regulated manner to control particular target
organisms.
Picloram is a persistent highly phytotoxic herbicide
that is very effective for control of deep rooted perennial
plants such as leafy spurge. In 197 5, two requests were
received to use about 50 lbs. of picloram (Tordon) for
topical
application
to
individual
plants
scattered
throughout two 30 to 40 acre plots. The very small amount
of substance used, and the extremely limited area of
application, will have no persistent measurable effect on
the environment, except for the localized reduction of the
pest population. Wherever possible, the less toxic and
persistent herbicide, dicamba will be used as a substitute
for picloram in an effort to eliminate picloram
use
entirely.
Chlordane
is
a
highly
persistent chlorinated
hydrocarbon that is detectable in soil for 5 to 10 years
following application. The substance is extremely effective
in controlling termites around building foundations; the
material
normally
is applied as a liquid, which is
incorporated into the soil. The projected annual use of
3,500 lbs. of chlordane, in about 35 different locations, on
a total of about 50 acres of developed lands is expected to
continue.
In research by Nash and Woolson (1968) to test
the relative mobility of nine chlorinated hydrocarbons in
cultivated soil, the compounds remained primarily in the
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cultivated layer and, further, chlordane was the most
immobile of all compounds tested. The projected low level
of chlordane use by the NPS is expected to have no
measurable environmental effect other than reduction in
termite populations in the immediate sites of application.
Lindane is usually classed in the broad category of
chlorinated hydrocarbons.
It
is
considered
to
be
persistent, although it is more readily metabolized and less
likely to accumulate in the
environment
than
other
substances of similar chemistry.
In 1975, 26 lbs. of
lindane was applied to scattered, individual infested trees
which were felled for controlling both southern pine beetle
in Natchez Trace Parkway, Tennessee-Mississippi, and 50 lbs.
of lindane to control the western pine beetle in Sequoia
National Park, California.
Although the cumulative impact of implementing the
pest control program will not be significant, environmental
impacts will be important in localized areas. Impacts on
aesthetics, both beneficial and adverse, associated with the
use of herbicides
and insecticides; improvement in human
comfort and safety associated with use of insecticides and
rodenticides; and protection of structures—particularly
historic structures—associated primarily with the use of
insecticides, will be the most widespread of the program's
impacts. A more detailed discussion of the impacts of the
pest
control
program
on
various components of the
environment is provided below.
A.

Impacts of the Natural Environment
1.

Impacts on Aesthetics

The use of chemical pesticides, as well as
the implementation of nonchemical control measures, will
have
substantial,
but
highly
localized, effects on
aesthetics, primarily associated with the projected annual
use of as much as 120,000 lbs. of herbicides and 100,000
lbs. of insecticides at scattered locations throughout the
System. It is estimated that about 40 percent of the 600 to
700 pesticide applications projected for the annual program
will result in enhancement of aesthetic conditions, whereas
about 16 percent may cause impairment.
The discoloration, deformation, and death
of plants as a result of using herbicides for maintenance of
utility
rights-of-way,
roads and trails, as well as
restoration and maintenance of development sites, will have
adverse aesthetic effects. These impacts will normally be
short-lived, on the order of days or weeks, and will
diminish as new growth obscures the aesthetic damage. In
1975, approximately 103 requests for herbicide use would be
expected to result in temporary adverse effects of this
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nature. The total acreage of the individual applications
normally is small (less than 5 acres), but, since many of
the applications sites are linear, the visual impacts of the
applications sometimes may be apparent for a considerable
distance, on the order of hundreds of feet or miles.
Other
adverse effects occasionally may occur as a result of wind
borne drift of herbicides from the application site in
nontarget locations.
Damage to vegetation and resultant
aesthetic impairment will be minimized if the direction for
use of these materials is carefully followed.
The
use of herbicides for controlling
undesirable
species
in
turf,
ornamental
plantings,
croplands, and other intensively managed areas (63 requests,
comprising 10 percent of the total number of pesticide
proposals
in
1975,
approximately
11,000
lbs. of
material) will improve the orderliness, uniformity, or other
aesthetic qualities for which the lands are managed. These
beneficial effects will be local, because applications will
generally be confined to groups of individual plants and
small acreages (only 5 requests in 1975 involved use of
herbicides on more than 20 acres).
Use of insecticides for protection of turf,
trees, and ornamental plantings accounted for 42 percent of
344 proposed insecticide applications in 1975 (about 42,000
lbs. of material). The continuation of this land use will
reduce or eliminate unsightly conditions caused by insectinduced defoliation, discoloration, and deformation
of
plants.
Effects will normally be local, involving single
plants, small groups of plants, or small acreages of
vegetation.
In 1975, only 28 of the proposed insecticide
applications that would be likely to result in these
aesthetic benefits involved more than 20 acres. Adverse
aesthetic impacts due to the use of insecticides are
unlikely if directions for their use are carefully followed.
Use of fungicides for disease control on
trees, turf, and ornamentals will reduce or eliminate
discoloration, deformity, and death of vegetation due to
fungal pathogens.
These effects will enhance aesthetic
quality, particularly in the vicinity of park developments
where more than 95 percent of the total use of these
materials will occur. In 1975, 42 requests for the use of
fungicides were received (2,500 lbs. in 42 sites), generally
for topical application to individual plants or groups of
plants. Most (76 percent) of the requests were from the
parks in the Pacific forest, eastern deciduous forest, and
southern mixed forest biomes near the Atlantic and Pacific
coasts
regions
where
climatic
conditions favor the
development of fungal disease.
The
above
beneficial
aesthetic effects will, therefore, be greatest in warm,
humid, luxuriantly vegetated areas, and least in the desert,
tundra, and other climatically severe environments.
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Many
pesticides
are
aromatic organic
chemicals and have disagreeable odors.
Odors associated
with
the application of such materials as 2,4-D and
malathion will be offensive to many people in the vicinity
of the application site.
The adverse effect will be
greatest when broadcast spraying of
insecticides
and
herbicides is implemented in the vicinity of visitor use
areas, such as campgrounds and picnic sites.
The effects
will be most pronounced during the application and for a
half hour or so thereafter, when atmospheric concentrations
of the pesticides are greatest. However, disagreeable odors
following application of a few substances, such as 2,4-D,
may persist for several days. Olfactory impacts will be
reduced to a minimum by spraying at times when the number of
people in the affected area is as small as possible and when
atmospheric conditions favor dispersion of the offensive
substances.
2.

Impacts on the Aquatic Environment

In 197 5, five areas of the System proposed
the use of pesticides in or on water. These projects may be
continued in the future.
Three of the projects were for
control of water plants using three different herbicides for
an annual total of 204.8 lbs. of chemical per year over 8.65
acres. Two projects are for control of mosquitoes using a
total of 9,129 lbs. of insecticide per year over 8 acres.
At Everglades National Park a 0.15-acre
boat ramp was treated with 0.2 lb. copper sulfate 24 times
per year, for a total of 4.8 lbs. Fort Pulaski, South
Carolina, treats a 0.5-acre, 5-ft. deep, closed masonry moat
with 10 lbs. endothall in 10 treatments for a total of 100
lbs. for control of water weeds. The Chesapeake and Ohio
Canal treats 8 acres of canal locks with 100 lbs. of 2,4-D
for control of weeds to improve fishing.
Because of the great dilution effect beyond
the area of treatment in the first project, we expect no
measurable effect on the environment except control of the
algae. Barring very unusual events that would break up or
flood the moat, we expect the treatment of the moat to have
no effect beyond the control of the weeds in the moat
itself.
In the event that some seepage should occur, no
effect would be expected since endothall breaks down quite
rapidly and has low toxicity (1,2). 2,4-D at the rates used
and as a result of its rapid breakdown is not expected to
have any adverse effect on the CSO Canal (1) .
Yosemite National Park in California treats
2 acres of wet land near the Hetch Hetchy reservoir with a
water emulsion of Abate 4E at a rate 0.043 lb. active
ingredient per acre for control of mosquitoes as larvae.
This rate is lower than that used in U.S. Fish and Wildlife
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Service studies which showed no direct effects on bluegill
and aquatic invertebrates (3) . If accidental high water did
wash some of the chemical into the reservoir, no adverse
effect would be expected. Other than this, the only impact
of importance will be the control of the pest.
Lake Meredith National Pecreation Area,
Texas, uses and may continue to use malathion for control of
biting flies. Application is at the rate of 1.8 oz. active
ingredient per acre over 5 acres of wet land near the beach.
Malathion is very short-lived in soil, 2 to 8 days (1) , and
in warm shallow water and mud milieu its degradation should
be fast. We expect, therefore, no impact on the environment
other than control of the pest, and perhaps some limited
population reduction of certain other arthropod inhabitants
of the treated area.
3.

Impacts
Species

on Wildlife Habitat and Endangered

The proposed NPS guidelines for pesticide
use state that "pesticide usage will not be authorized when
endangered
or
threatened
biota
could reasonably be
affected." There will, therefore, be no adverse impacts on
endangered or threatened species as a result of pesticide
use. There could be unintentional impacts due to use in
areas where designated species occur but have not yet been
reported.
Less than 3 percent of the pest control
program applications for proposed pesticide use is on more
than 100 acres, and none on 640 contiguous acres or more.
The larger-scale uses are primarily in developed areas and
agricultural leased lands. The continued use of pesticide
in these areas is not expected to increase the level of
impact on wildlife habitat. Most of the pesticides used are
not highly persistent, and the limited continued use of such
materials will decrease as more dependable, less persistent
pesticides are developed. The only exception to this, i.e.,
no increase in impact level, may be the use of methoxychlor
for elm bark beetle control. Methoxychlor is a chlorinated
hydrocarbon and is quite persistent, but its toxicity to
other animals and accumulation characteristics are such that
its contribution to wildlife problems is small. (Little,
B.J., G.J. Gogue, and C.J. Hurst, 1977, Pesticides Commonly
Used by the National Park Service. In Press.) In 1975, 12
parks submitted requests for the use of 8,977 lbs. of
methoxychlor at 550 sites, of which approximately one-half
that amount was actually used, i.e., 4,489 lbs.
Because of the small size of NPS pesticide
applications, and the scattered nature of applications, we
expect that habitat modifications, if any, may affect
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individuals, but will not affect the size and
populations and ecological communities.
4.

stability

of

Impacts on Wilderness

The
NPS
will
not normally be using
pesticides in wilderness areas.
The only
effect
on
wilderness would be the remote possibility of some pesticide
being moved downstream from the point of application.
This
is unlikely, as in the parks where pesticides are used, the
uses are almost always downstream from the park wilderness.
In most other areas, any pesticide that might possibly be
washed from the application site is not likely to affect
wilderness, because the pesticide generally used by the NPS
is rather quickly degraded, and the small amount that might
be moved would be rapidly diluted to the point that there
would be no persistent measurable effect on the wilderness
environment.
B.

Impacts on
Environment

the

Recreational and Socioeconomic

Thirty-two percent of all the NPS pesticide uses
will be made to benefit humans by improving safety, health,
and comfort.
This includes control of such pests as
cockroaches, flies, and other household pests, and dangerous
arachnids through the use mainly of diazinon. Mosquitoes
will be controlled through the use of larvacides (Abate) and
adulticides (malathion and naled). More than 90 percent of
rodenticide use will be for control of rodents that are
potential vectors of disease. Various herbicides (2,4-D,
silvex, ammonium sulfamate) will be used
to
control
poisonous plants.
Algae on boat ramps will be controlled
with copper sulfate. Both activities are to improve human
safety.
The recreational experiences of park visitors
will benefit from the use of pesticides.
Some of these
benefits are coincident with those mentioned above under
health, safety, and visitor comfort. Control of
algae on
boat
ramps
(one
project) will
enhance
recreational
experiences by improving safety,
i.e.,
reducing
the
likelihood of falls. Control of poisonous plants, such as
poison ivy and poison oak (19 projects), reduces the
likelihood of discomfort and impairment of a recreational
experience that might result from contact with such plants.
Control of mosquitoes and biting flies (26 projects), when
their population reduction reduces the likelihood of human
contact, will also reduce discomfort to visitors.
Chemicals will be applied according to label
instructions. Pesticide applications will not be made when
other humans are in the area. We will attempt to comply
whenever possible with the EPA regulations that
require
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that all personnel applying pesticides be certified to show
competence in their proper use in order to assure safety of
the applicator, other humans, and nontarget plants and
animals.
Accidents involving the inhalation, ingestion,
or contact with pesticides are always possible in spite of
precautions taken to protect the health and safety of both
users and the public. Available data since
1970 indicate
an average rate for pesticide-related accidents requiring
medical treatment of about one accident per year. To date,
all accident victims have been treated and released; no
residual impairment of health from these minor accidents has
been reported.
Except for uses intended solely to enhance human
comfort, almost every pesticide use has either direct or
indirect economic implications. These range from economic
benefits due to savings in medical expenses and lost work
time that might occur if the health and safety uses were
not carried out, to direct economic benefits associated with
the use of herbicides. It is difficult to conceive of an
herbicide use that could not be replaced by vigilant hand
grubbing, cutting and pulling, whether dandelions in the
lawns of National Capital Parks or kudzu in Great Smoky
Mountains National Park. Many of our insecticide treatments
are for vegetation protection.
Without such treatments
plant mortality would be high, but the plants could be
replaced, however, at great expense. Special use permittees
such as at Blue Ridge Parkway often use pesticides to
benefit their (private) agricultural efforts.
These uses
(27 projects) provide economic benefit to the permittees by
preventing loss of livestock and crops by insects, disease,
and weeds.
The use of pesticides in compliance with state
noxious weed laws and U.S. Department of
Agriculture
Quarantine Acts provide economic
benefit by controlling
spread of plant and insect pests that are deleterious to
various horticultural and agronomic pursuits.
Utility right-of-way clearance provides economic
benefit to utility companies by making transmission lines
accessible for maintenance purposes, and by reducing the
high costs of manual vegetation clearance. There were seven
such projects in 1975.
Some NPS areas provide their own nursery stock
for various horticultural purposes. This stock is protected
from insects and weeds by the use of pesticides. Such
protection entails considerable
economic
benefits
by
preventing loss of stock and the expense of replacement. In
1975 four NPS areas had a total of nine such projects.
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A small but important pesticide use is for
control of vegetation around buildings and fuel tanks to
help prevent spread of fire to such structures. This
provides the potential for obvious economic benefits and
also has safety implications, since accidental fire is
always a safety hazard.
C.

Impacts on Cultural Resources

The protection, preservation, and restoration of
historic structures, objects, and scenes will constitute the
largest number of pesticide uses by the NPS. In 1975
approximately one-half of the total number of proposals for
pesticide use were for this purpose. Among the different
kinds of pesticides, the uses were as follows: More than 75
percent of all fungicide and 50 percent of all herbicide
proposals were for these uses;
15
percent
of
all
insecticides and 8 percent of the rodenticide uses were to
accomplish these purposes.
Similar use
patterns
are
expected for the duration of this proposal.
The
use
of
fungicides
is primarily for
protection of historically important plants or plants that
are important to a historical scene. No one use is very
large. The user with the most requests has been Fort
Vancouver National Historic Site (Washington) with five for
protection of a historical fruit tree orchard.
The kinds of herbicides used are extremely
varied, but the main use is for control of "weeds" in turf,
ornamental plantings, historical orchards, and agronomic
areas. There is also some use of herbicides for clearing
and control of vegetation growing on historic structures.
Insecticides are used to protect historically
important plants, horticultural and agronomic scenes, and
historic structures.
In 1975 three insecticides stood as
being used often in historical areas:
Chlordane, diazinon
and malathion.
Chlordane use was requested 19 times for
termite control; proposed use was 19,195 lbs. Diazinon was
requested 17 times for a total of 1,248 lbs. Diazinon is
used for the control of a variety of insect pests on plants.
Malathion is also used for control of a wide variety of
insect pests on plants. In 1975 there were 31 proposals for
the use of 4 50 lbs. of malathion for historic preservation
purposes.
All the above uses will have beneficial effects
on cultural resources. Since the purposes of use are for
protection,
preservation,
and restoration, it is not
expected that any use would be made that would have adverse
effects on the cultural resources themselves.
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There will be other pesticide uses in these
areas that will be primarily for human health, safety, and
comfort.
Since conservation of the resource is of prime
importance, no pesticide use pattern will be effected that
would have an adverse impact on the resource.
D.

Impacts on Park Development

About one-half of all the pesticides the NPS
uses will be for the benefit of park development.
This
includes all pesticide uses for structure protection and
aesthetic purposes. There will be no adverse impacts on
park development.
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IV.

Mitigating Measures Included in the Proposed Action

The proposed guidelines are designed to mitigate most
of the adverse effects associated with a pest control
program, notably by providing for critical review of all
chemical uses by NPS personnel with both management and
scientific competence and by requiring the consideration of
nonchemical control methods before chemical methods are
considered.
Projects employing pesticides on the USDI restricted
list and/or pesticides of interest to the Federal Working
Group for Pesticide Management (Table 10) will be reviewed
by the Federal Working Group. The FWGPM will also conduct
reviews if one or more of the following is proposed:
a.

Use of any pesticide in any manner other
than that specified by the label.

b.

Use of any pesticide that would be applied
to water or could reasonably be expected to
get into water.

c.

Use of any pesticide on an area of more
than 640 contiguous acres.

d.

Use of a pesticide that might affect a
threatened or endangered species.

e.

Use
of
any
pesticide
on a federal
installation when that
usage
is
not
directly supervised by a federal employee
trained in the safe and effective use of
pesticides.

These
reviews
will reduce possible
personnel, visitors, and the environment.

hazards

to

Visual
monitoring
of pest control projects by
management, and in
some
areas
by
specialists
and
professionals, will be done to check on efficacy of the
treatment and for undesirable side effects.
Adverse impacts that may result from disposal of
containers and small amounts of pesticide will be mitigated
by following EPA guidelines for such disposals.
(See
Section I) .
Additionally, adverse impacts on both the environment
and human safety will be mitigated by following OSHA rules
and regulations governing the application and exposure to
such chemicals.
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V.

Adverse Impacts Which Cannot Be Avoided Should the
Proposed Action Be Implemented

The use of pesticides by the NPS has a general
adverse impact on the environment in that biocides are
released into the environment. In this case the amounts are
relatively small, and their release
is
fairly
well
controlled, but there will be an addition to the total
pollution load. This effect cannot be avoided so long as
such
chemicals are used to accomplish the management
purposes of the Service.
Of the very persistent chemicals used by the
NPS, only methoxychlor is applied in a manner (mist blower
and hydraulic sprayer) and on a scale (8,977 lbs.) that
would entail the possibility of local adverse impacts. This
use will continue until more specific methods for effective
protection of elm trees against Dutch elm disease are
developed.
The
use
of
herbicides
for
right-of-way
maintenance, site maintenance and restoration, and road and
trail maintenance will result in some adverse impacts on
aesthetics and individual experiences. The sensory impacts
will be manifest as deformed, dead, and dying plants, and
the presence of characteristic odors of some herbicides that
lingers for several days. These impacts cannot be avoided
so long as such pesticides are employed.
There is always
the possibility of accidents. Personnel using pesticides
may accidentally come in contact with the chemical being
applied.
Application of a pesticide using inappropriate
techniques or under inappropriate conditions results in
public contact with the substance. The immediate effects of
human contact with pesticides include such symptoms as skin
rashes, dizziness, and nausea. Long-term health effects are
not well-known, but some pesticides are known to
be
carcinogenic in laboratory animals when very high dosages
are administered.
Past experience with
the
use
of
pesticides indicates that accidents, typically involving
short-term inhalation or skin contact, will be minor and
will
have
no detectable residual effects on health.
Accidents requiring medical treatment are expected to occur
very infrequently, probably averaging around the present
level of about one per year.
In spite of precautions, pesticide applications
may accidentally be applied in environmentally sensitive
areas, such as in the vicinity of endangered species
habitats.
Such applications are most
likely
to
be
inadvertent, occurring in places where the environmental
values of the affected area have not been documented or have
been
inadequately documented.
Such accidents will be
extremely infrequent, but probably cannot
be
avoided
entirely.
Since most NPS applications will be very local
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and will use small amounts of materials having the least
possible
toxicity
to nontarget organisms, effects of
accidents are not likely to adversely affect the status of
plant and animal species at the population level.
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VI.

Relationship Between Local Short-Term Uses of Man's
Environment and the Maintenance and Enhancement of
Long-Term Productivity

Generally, pest control problems can be most quickly
and efficiently solved by the use of chemicals.
This has
the short-term advantage of getting the pest controlled, and
if management is vigilant, controlled early when the least
treatment is necessary.
However, there may be long-term
injury to the environment through pollution resulting from
the
release
of
some
persistent chemicals into the
environment.
In addition, there will be a short-term abuse of the
environment when easily degradable chemicals are released
for the control of pests, but there will be the long-term
benefit of preventing damage to the resource and protecting
visitors and employees.
Most uses of herbicides for horticultural purposes,
right-of-way maintenance, site maintenance and road and
trail maintenance will have short-term disadvantages of
leaving dead, dying, contorted vegetation at the treatment
site.
The long-term result is the effective control of
undesirable vegetation for protection of the resource and
the
visitor,
as
well
as improvement of management
efficiency.
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VII.

Irreversible
and
Irretrievable
Resources Which Would Be Involved
Action Should It Be Implemented

Commitments
of
in the Proposed

Chemical
pesticides
once
released
into
the
environment are irreversibly lost. Beyond this, the program
makes
no irreversible or irretrievable commitments of
resources.
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VIII.

Alternatives to the Proposed Action
A.

No Action

The
no
action
alternative
would involve
cessation of all pest control activities except those needed
to meet a public health emergency, and certain others
required by law, such as public health requirements for
control of vegetation on inner banks of sewage lagoon. It
is even possible the NPS could close a park or a section of
a park rather than comply with a public health law, which
could adversely affect other park resources, until the
emergency has passed.
The no treatment alternative would result in the
following impacts:
Aquatic
environment—In
1975,
five
areas
proposed the use of pesticide in or on water.
As described in Section III, no measurable
persistent
adverse
effect
is
expected.
Therefore, except for the elimination of a brief
period of slight pollution prior to degradation
of the chemicals in the water, no action would
have no beneficial effect. There would be some
adverse impacts to the aesthetic resource if the
moat at Fort Pulaski National Historic Site
(Georgia) became overgrown with water weeds and
eventually started sinking.
There would be
adverse impacts on water-oriented recreation due
to loss of fishing
opportunities
in
the
Chesapeake and Ohio Canal National Historical
Park (D.C.-Maryland).
There
are
two
insect
control
projects
(mosquitoes and biting flies) using abate and
malathion.
The abandonment of these projects
would have some small adverse effects on human
comfort, and a small beneficial reduction in
short-term water pollution.
Wilderness—The
assessment
of the original
proposal indicates that there would be
no
significant impact, beneficial or adverse, on
wilderness. It is therefore expected that the
no action alternative would likewise have no
impacts either
beneficial
or
adverse
on
wilderness.
Endangered species and wildlife habitat—There
are no expected effects of the proposed program
on endangered species. No treatment would also
be expected to have no impacts on endangered
species.
The no-treatment effect on wildlife

74

habitat would be almost none; because
the
proposed treatment has no beneficial effects,
its absence will not be adverse, and little if
any beneficial impact would be expected.
Impacts on aesthetics—Since a large part (39
percent) of the NPS pesticide use
is
for
enhancement of aesthetics, it is expected that
the no-treatment alternative would
have
a
considerable adverse impact on the aesthetic
qualities of those areas that now depend on
pesticides for their maintenance. The effects
would show up as weedy turf and ornamental
plantings
and
diseased
trees, turf
and
ornamentals. As discussed in Section III, there
will be localized short-term adverse impacts on
aesthetics associated with dead, dying, and
discolored
vegetation.
Some of these impacts
would
be
reduced
by
the
no-treatment
alternative, but in some cases these benefits
would be offset by the presence of the weeds
themselves.
The no-treatment alternative would relieve the
short-lived adverse olfactory impact associated
with some pesticides.
Impacts on cultural resources—Pesticide uses in
historic areas, will be for the benefit of the
resource and/or humans.
Those that do not
directly benefit cultural resources will not
impact them adversely. All other uses provide a
beneficial impact. The no-treatment alternative
would therefore adversely impact these resources
by allowing their deterioration through insect
and plant-induced deterioration of structures,
and insect, disease and weed destruction of
historic vegetation and the setting for historic
resources.
Impacts on the socioeconomic and recreational
environment—Many of the pesticides used in the
proposal
have beneficial effects on public
health and safety. Applications for controlling
mosquitoes
(27) and fire ants (6) would be
eliminated, as these are essentially for human
comfort only.
The no action alternative would
result in a small adverse impact to human
comfort,
and
beneficial
impact
on
the
environment due to stopping the release of 1.6
lbs. of mirex, as requested in 1975, 1,829 lbs.
of naled, and 11,720 lbs. of malathion.
As
mentioned earlier, a survey showed that actual
application was running about one-half
the
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approved amounts, so no treatment would save the
environment from 0.8 lbs., mirex, 915 lbs.
naled, and 6,000 lbs. malathion.
Except for the purely human comfort uses, almost
every other use has either direct or indirect
economic
implications.
These
range
from
economic loss due to lost time and medical
expense that might be incurred if the health and
safety uses were curtailed to
the
direct
economic
benefits derived from the use of
pesticides by the agricultural lessees. The
expense
of
hand
or mechanical vegetation
management is reduced by use of herbicides. The
investment
in
buildings
for visitors and
employees, turf, trees, and ornamentals
is
protected
through the use of insecticides.
Costly repair
and
restoration
(when
not
impossible) of historic structures are decreased
by reducing destructive action of plants and
animals.
The no-treatment alternative would
have an adverse economic impact by eliminating
the above benefits of pesticide use as proposed
in the present program.
If the no public health treatment option was
also invoked, there would be
a
loss
of
recreational opportunities to the public.
Impacts on public hea1th—This alternative would
provide public health benefits by meeting public
health emergencies, such as control of fleas in
rodent colonies or the rodents themselves when
plague
is
present, and preventing disease
carrying mosquitoes from breeding along sewage
lagoon banks.
B.

Less Restrictions on the Use of Pesticides

A
reduction
in the degree of control or
restriction over pesticide use could have a very prominent
effect on the natural resources in the parks. Delegating
authority to approve such programs, from the Director where
it now rests, directly to the park superintendent, is the
primary way for such to occur. The current requirement to
defer approval for a particular pesticide use to the highest
organizational level eliminates the need for each park
superintendent and his staff to be highly knowledgeable
about pesticides. This of course saves time and money in
having to develop expertise among employees and reference
systems which would have to be duplicated at each area.
At
the present time, only a limited number of employees need to
be knowledgeable to the degree necessary to advise optimum
pesticide use for each area.
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Allowing each area to approve pesticide use also
makes each park superintendent more vulnerable to the high
pressure
salesmen whose latest product represents the
panacea to exactly solve the superintendent's pest problem.
This of course could adversely impact the park's resources.
The impacts of pesticide use have been mentioned
previously in other sections.
The
effect
of
less
restrictions would increase the magnitude of these impacts
by an undetermined amount.
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IX.

Consultation and Coordination with Others
A.

Consultation and Coordination in the Preparation
of the Environmental Assessment

The following agencies and organizations were
contacted during the development of this environmental
assessment, and provided technical assistance in assessing
the impacts of the NPS pesticide program:
Federal
Department of
Department of
Fish and
Environmental

Agriculture
the Interior
Wildlife Service
Protection Agency

Others
American Cyanamid Company
E.I. DuPoint de Nemours and Company
Louisiana State University
Montana State University
Rohm and Hass Company
Utah State University
Washington State University
B.

Coordination
Assessment

in the Review of the Environmenta1

Copies of the environmental assessment have been
sent to the following:
Federal Agencies
Advisory Council on Historic Preservation
Department of Agriculture
Agricultural Research Service
Cooperative State Research Service
Forest Service
Soil conservation Service
Department of Commerce
National Marine Fisheries Service
National Oceanic and Atmospheric
Administration
Office of Coastal Zone Management
Office of Sea Grant
Department of Defense
Corps of Engineers
Department of the Air Force
Department of the Army
Department of the Navy
Department of the Interior
Bureau of Indian Affairs
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Bureau of Land Management
Bureau of Mines
Bureau of Outdoor Recreation
Bureau of Reclamation
Fish and Wildlife Service
Geological Survey
Department of Transportation
Federal Aviation Administration
United States Coast Guard
Energy Research and Development Administration
Office of Conservation
Office of Environment and Safety
Environmental Protection Agency
Federal Working Group for Pesticide
Management
Federal Power Commission
Congressional Committees
House Committee on Interior and Insular Affairs
Subcommittee on National Parks and
Recreation
Subcommittee on Public Lands
House Committee on Merchant Marine and
Fisheries
Subcommittee on Fisheries and Wildlife
Conversion and the Environment
Senate Committee on Interior and Insular Affairs
Subcommittee on Environment and
Land Resources
Subcommittee on Parks and Recreation
Conservation and Related Groups
Environmental Defense Fund, Inc.
Environmental Policy Center
League of Women Voters of the U.S.
National Audubon Society
National Parks and Conservation Association
National Recreation and Park Association
National Wildlife Federation
Natural Resources Council of America
Natural Resources Defense Council, Inc.
Resources for the Future, Inc.
Sierra Club
Society for Range Management
Society of American Foresters
Sport Fishing Institute
The American Forestry Association
The Conservation and Research Foundation, Inc.
The Conservation Foundation
The Izaak Walton League of America

7lJ

The Nature conservancy
The Wilderness Society
The Wildlife Society
Wildlife Management Institute
State Clearinghouses
Alabama
Alaska
Arizona
Arkansas
California
Colorado
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
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Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Virginia
Virgin Islands
Washington
West Virginia
Wisconsin
Wyoming
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Enclosure 1

Department of the Interior
DEPARTMENTAL MANUAL
Environmental Quality

Page 1 of l

Part 517 Use of Pesticides

Chapter 1 Policies and Procedures

^37 I I

.1 Purpose. The purpose of this part is to prescribe the basic policy
regarding the use of pesticides in areas and programs under the jurisdiction of this Department.
.2 Scope. The provisions of this part are applicable to all Bureaus
which conduct or finance pesticide programs.
.3 Basic Policy en Use of Pesticides. Certain basic principles are
involved in the use of pesticides in areas and programs under the jurisdiction of this Department. These principles are:
A. The Department of Interior has the responsibility of assuring
maximum protection to the environment.
B. The Department will use all its means to reduce pollution
resulting from pesticide use.
C. It will be the policy of the Department to consider safety and
environmental quality as the primary factors in making the decision on
whether or not to use a pesticide.
D. In areas and programs under its Jurisdiction, it will be the
policy of the Department to:
11) Conform with all provisions of Federal and State pesticide
law.
(2) Not to use chemicals on prohibited list. (Appendix l)
(3) Use chemicals on restricted list (Appendix 2) only when
non-chemical techniques have been considered and found to be inadequate;
and use can be limited to small scale operations.
(1*) Use of any chemical pesticide must be aimed at a specific
pest problem and involve minimum strength and frequency of application.
.U

Guidelines for Use of Pesticides.

A. Chemical pesticides should not be used alone when non-chemical
or integrated chemical and non-chemical techniques offer an alternative
option.
B.
that :

No pesticide will be used where there is a basis for belief
(1) Water .quality will be degraded and

(2) Hazarsis exist that will unnecessarily threaten fish, wildlife, their food chatza or other components of the natural environment.
7/31/70 (Release No. .1215)
Replaces None- NEW
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Department of the Interior
DEPARTMENTAL MANUAL
Environmental Quality

Part 517 Use of Pesticides

Chapter 1 Policies and Procedures

517.1.UC

C. Large scale non-specific applications will not be made of any
pesticide.
D. A contingency plan will be developed for all pesticide storage
areas to:
(1) Prevent pesticide spills from affecting areas outside of
the storage areas,
(2) Take remedial action if the spill extends out from the
storage areas,
(3)

Formulate disposal methods.

E. Federal, State and Local authorities will be kept informed
concerning pesticide research and control programs of interest to them
and their views will be solicited and considered when formulating
Departmental policy.
F. All applications of pesticides will conform to guidelines
and standards of the Pesticides Subcommittee of the Cabinet Committee on
the Environment.
G. Technical Assistance. The Federal Water Quality Administration,
The Geological Survey arrd The Fish and Wildlife Service will assist in
securing compliance with these guidelines.
H. Responsibility for Review of Pesticide Programs. Each Interior
Bureau which conducts ox finances pesticide programs will appoint a
pesticide representative to coordinate and review their Bureau's
programs.
I. Reporting Requirements. All Interior Bureaus and Offices are
directed to report any potential or actual contamination of the environment from pesticides to that Interior Bureau having statutory authority
or responsibility for the abatement of such pollution. If no Interior
agency has such authority or responsibility, the condition will be
reported to the Intradexartmental Pesticide Working Committee for the
attention of the Secrelssry.

7/31/70 (Release No. 12E3
Replaces None - NEW
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APPENDIX B
List of USDI-restricted and USDI-prohibited pesticides as
well as pesticides of interest to the Federal Working Group
for Pesticide Management.
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APPENDIX B

List of USD I Restricted and USDI Prohibited Pesticides as Well as
Pesticides of Interest to the Federal Working Group for Pesticide
Management.

/

Aldicarb
Aldrin
Amitrole
Aramite
Arsenical Cmpds (inorganic)
Arsenical Cmpds (organic)
Azinphosmethyl (Guthion)

/

/

/

/

4
>

X
X
X
X
X

and homologs
Azodrin
Benzene hexachloride
Bidrin
Carbaryl
Carbofuran (Furadan)
Carbophenothion (Trithion)

X
X

X
X

X

X

X
X
X

X

X
X

Chlordane*
Coumaphos
Cyanide Cmpds

X
X
X

DDT
DDD(TDE)
Demiton

X
X

X
X
X

Diazinon

X

Dicamba
Dieldrin

X
X

Dinatro-cresols (All DN Cmpds)
Dioxathion

X
X

X

Diquat
Disulfaton (Di-Syston)
Duriban
Endosulfan (Thiodan)
Endrin
EPM
Ethion (Nialate)

X
X
X
X

X

X

X

X
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/

/

Endosulfan (Thiodan)
Endrin
EPM
Ethion (Nialate)
Fensulfathion (Doxanit)
Fenthion (Baytex)
Heptachlor
Kepone

&

/

&

/

X

X

X
X
X
X

X
X

X

X
X

Lindane

X

Mercurial Cmpds.
Mevinphos (Phoxdrin)
Mirex
Nicotine Cmpds

X

Paraquat
Parathion and homologs
Phorate (Thimet)
Phosphamidon
Picloram
Sodium Monofluoroacetate (1080)
Strobane
TEPP (Tetron)
Thallium Sulfate
Toxaphene
Zictron

X
X
X

X
X

X
X
X
X
X
X

X
X
X
X
X
X

X

X

X
X
X
X

* The use of chlordane for termite control does not require FWGPM
Form No. 2.
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APPENDIX C
Summary of Requests for the Use of Pesticides in Units of
the National Park System in 1975.
C-1 Fungicides
C-2 Herbicides
C-3 Insecticides
C-4 Rodenticides
C-5 Special-purpose Substances
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APPENDIX C - 1

Fungicide Use Requests — 1975

Product

o

Requests

Park

Region

Target

Area T r e a t e d

Benlate

3

Natl Capital-West
Natl Capital-West
Salem Maritime NHS

NC
NC
NA

Dutch Elm Disease
Dutch Elm Disease
Dutch Elm Disease

Borax

2

Yosemite NP
Sequoia NP

WE
WE

Root 8 butt r o t
Root 8 b u t t rot

15,000.0 s q . f t
500.0 plants

Bordeaux mixture

2

Natl Capital P a r k s
Scotts Bluff NM

NC
MW

Downy mildews
Needle cast

1,300.0 s q . f t
450.0 plants

C . O . C . S . Copper

1

J o h n Muir NHS

WE

Peach leaf c u r l

Captan 50 WP

2

Fort Vancouver NHS
Stones R i v e r NB

PN
SE

Coryneum b l i g h t
Root r o t

Carbamate

1

Natl Capital P a r k s

NC

Rose black spot

Cyclohexamide with
Thiram

3

Carl S a n d b u r g Home

SE

Fort Matanzas NM

SE

De Soto NMem

SE

Leaf r u s t , b r o w n p a t c h
276,000.0 s q . f t
of turf, g r a y leaf spot
Brown spot of turf, r u s t s , 92,000.0 s q . f t
g r a y leaf spot
Gray leaf spot
138,000.0 s q . f t

Fort Vancouver NHS
Fort Vancouver NHS

PN
PN

Fort Vancouver NHS
G. Washington MP
Chamizal NMem

C y p r e x 65-W

Daconil 2787

3

2

•

600.0 a c r e s
400.0 a c r e s
5.0 t r e e s

41.0 t r e e s
42.0 p l a n t s
1,000.0 s q . f t
64.0 p l a n t s

7.0 p l a n t s
49.0 t r e e s

PN

Peach leaf c u r l
Fungal diseases, brown
r o t , blossom b l i g h t
Brown r o t , blossom b l i g h t

21.0 t r e e s

NC
SW

Rose black spot
Brown patch of turf

0.5 a c r e s
35.0 a c r e s

Fungicide Use Requests — 1975

Product

Requests

Park

Region

Target

Area T r e a t e d

Dexon

1

Natl Capital P a r k s

NC

Pythium

9,000.0 s q . f t

Dichlone

1

Fort Vancouver NHS

PN

Coryneum b l i g h t

Dikar

1

Hopewell Village NHS

MA

Scab . r u s t s . r o t s .fruit
spots

235.0 t r e e s

Dithane Z-78

1

Statue of Liberty NM

NA

Sycamore a n t h r a c n o s e

110.0 t r e e s

Duter

1

Lyndon J o h n s o n NHS

SW

Pecan scab

15.0 a c r e s

Ferbam

2

Natl Capital-West
Pea Ridge NMP

NC
SW

Rose b l a c k spot
Cedar apple r u s t

10.0 a c r e s
2.0 a c r e s

Ferbam 76 WP

1

Geo Wash B i r t h p l a c e

MA

R u s t s , fungal d i s e a s e s

Folpet 50-WP

1

Natl Capital P a r k s

NC

P o w d e r y mildew, leaf spot

30,000.0 s q . f t

Karathane

1

Home of FDR NHS

NA

P o w d e r y mildews

7,000.0 s q . f t

Karathane WD

3

Natl Capital-West
Natl Capital-East
I n d e p e n d e n c e NHP

NC
NC
MA

P o w d e r y mildews
P o w d e r y mildews
P o w d e r y mildews

50.0 a c r e s
126.0 a c r e s
0.1 a c r e s

Lime Sulfur

3

Natl Capital P a r k s
Blue Ridge P a r k w a y

NC
SE

P o w d e r y mildews
P o w d e r y mildews

1,300.0 s q . f t
16.0 a c r e s

No-Mo-Rot

1

El Morro NM

SW

F u s a r i u m rot

2,000.0 s q . f t

Ortho Volck Oil

1

John Muir NHS

WE

Peach leaf c u r l

Stauffer Carbon
Disulphide

1

John Muir NHS

WE

Oak root fungus

38.0 t r e e s

3.0 a c r e s

41.0 t r e e s
1.0 a c r e s

Fungicide Use Requests - 1975

Product

Request s

Park

Region

Target

Area Treated
2.0 acres

Tersan LSR

1

Scotts Bluff NM

MW

Fungal diseases

Thibam 75

1

Yosemite NP

WE

Snowmold

Wettable Sulfur

1

Colonial NHP

MA

Powdery mildews
Downy mildews

0.1 acres

Zineb-75

1

Hopewell Village NHS

MA

Cedar apple rust
Season rots

235.0 trees

43,600.0 sq.ft

APPENDIX C - 2
Herbicide Use Requests - 1975

Product
Aatrex 4L

Request s
3

Park

Region

Allegheny Portage NHS

MA

MA
J o h n s t o w n Flood NM
Geo Wash B i r t h p l a c e MA
Aatrex 80W

3

G e t t y s b u r g NMP
G e t t y s b u r g NMP

MA
MA

City of Refuge NHP

WE

Target
Thistle, morning glory,
crabgrass, mustards
Burdock, morning glory
Foxtail, witchgrass,
mustards, nightshade

Area Treated
2

acres

1.5 acres
70
acres

Ragweed, smartweed
Mustards, foxtail,
witchgrass
Herbaceous plants fiweeds

440
440

acres
acres

40

acres

500

acres

Ammate X-NI

1

Hawaii Volcanoes NP

WE

Lantana, Christmasberry,
silky oak, blackberry

Amchem B r u s h Killer

1

Olympic NP

PN

Alder, salmonberry

Amine #4

2

E v e r g l a d e s NP
E v e r g l a d e s NP

SE
SE

Brazilian holly
Water hyacinth

Amine 4D

1

Fort Sumter NM

SE

Dandelion, dock, thistle
mustards

Ammate X

8

Cape Cod NS
Home of FDR NHS
E v e r g l a d e s NP
Chickamauga NMP
Chickamauga NMP
Pipestone NM
Yosemite NP
Mount Rainier NP

NA
NA
SE
SE
SE
MW
WE
PN

Poison ivy
Suckers
Poisonwood
Kudzu, poison ivy
Herbaceous plantsSweeds
Poison ivy
Elm, maple, apple,pear
Alder

Ammonium Sulfamate

1

Sequoia NP

WE

Poison oak, grasses

Apollo 445

1

Yellowstone NP

RM

Dandelion

Aqua Kleen

1

C60 Canal NHP

NC

Water milfoil

1.1 acres
1,500
10
1

acres
acres
acre

4,000
2
10
5
16
1
60
38.2

sq.ft
acres
acres
acres
acres
acre
trees
acres

100

acres

55

acres

8

acres

Herbicide Use Requests — 1975

Product

Requests

Park

Region

Target

Area T r e a t e d

B-nine

1

Natl Capital P a r k s

NC

Herbaceous p l a n t s

6,000

sq.ft

Balan

4

Natl Capital-West
Natl Capital P a r k s
A n d e r s o n v i l l e NHS
Kings Mountain NMP

NC
NC
SE
SE

Crabgrass
Crabgrass
Sandbur
Crabgrass

12
2,300
60
8

acres
sq.ft
acres
acres

Balan G

1

G. W a s h i n g t o n MP

NC

Crabgrass

30

acres

Banvel

2

Fort Laramie NHS
G e t t y s b u r g NMP

RM
MA

Canadian t h i s t l e , b i n d w e e d
Canadian thistle

30
175

acres
acres

Banvel 5-G

1

Wind Cave NP

RM

Canadian thistle

5

acres

Bladex 80

1

G e t t y s b u r g NMP

MA

Nightshade, barnyard
g r a s s , pigweed

300

acres

Bo-Rid 10H

2

Aztec Ruins NM
El Morro NM

SW
SW

H e r b a c e o u s p l a n t s Sweeds
S a n d b u r , gamma g r a s s ,
sunflower

B r u s h Killer

2

Great Smoky Mtns NP

SE

Great Smoky Mtns NP

SE

Kudzu, honeysuckle,
catalpa, ailanthus
Kudzu, honeysuckle,
princess tree
Russian

9,000
sq.ft
1,306.8 Msq.ft
68

acres

68

acres

5

acres

Casaron G4

1

Coulee Dam RA

PN

Knapweed,
thistle

Chem Weed - 265

1

Yosemite NP

WE

Herbaceous p l a n t s Sweeds

5

acres

Chevron Weed Oil

2

City of Refuge NHP

WE

10

acres

Sequoia NP

WE

Ekoa, opiuma, c h i c k w e e d
sandbur
Herbaceous p l a n t s Sweeds
grasses

50

acres

Herbicide Use Requests — 1975

Product

U1

R e q u e s ts

Park

Region

Target

Area T r e a t e d

Chlorobo-X

1

Kennesaw Mtn NBP

SE

Grasses

Copper sulfate

1

E v e r g l a d e s NP

SE

Cladaphora,

Cycocel

1

Natl Capital P a r k s

NC

Woody p l a n t s 6 weeds

144

sq.ft

Dacamine

2

Natl Capital P a r k s
H e r b e r t Hoover NHS

NC
,MW

Knotweed, plantain
Knapweed, d a n d e l i o n ,
chickweed

16
70

acres
acres

Dacthal W-75

Yosemite NP

WE

Crabgrass

5

acres

Dalapon 85

E v e r g l a d e s NP

SE

H e r b a c e o u s p l a n t s fiweeds
grasses

10

acres

Ded-Weed ME-6

Capulin Mtn NM

SW

Dandelion

3

acres

Ded-Weed Silvex LV

A n d e r s o n v i l l e NHS

SE

H e r b a c e o u s plantsfiweeds

60

acres

Ded-Weed 40 Amine Salt

B a n d e l i e r NM

SW

Ailanthus

32

trees

DEF 6

Natchez T r a c e Pkwy

SE

Cotton defoliation

500

acres

4,600
laurenia

sq.ft

0.2 a c r e s

Del Select

2

Wind Cave NP
Lake Mead NRA

RM
WE

Most broadleaf p l a n t s
Spotted s p u r g e b u c k w h e a t

1
15

acre
acres

Diesel fuel

2

City of Refuge NHP

WE

40

acres

Puukohola Heiau NHS

WE

H e r b a c e o u s p l a n t s Sweeds
Ekoa, opiuma, chickweed
Edoa, opiuma, chickweed

77

acres
acres

Diphenamid

1

Cabrillo NM

WE

Foxtail, crowfoot g r a s s ,
p u r s l a n e , Johnson g r a s s

2

Diuron

1

A n d e r s o n v i l l e NHS

SE

Herbaceous p l a n t s fiweeds

0.3 a c r e s

DMA-4

1

Fort P u l a s k i NM

SE

Herbaceous plantsBweeds

60

acres

DMA-6

1

San J u a n NHS

SE

Woody plantsSweeds

50

plants

Herbicide Use Requests — 1975

Product

Reques ts

Park

Region

Target

Dow Formula 40

1

Natl Capital-East

NC

Thistle, honeysuckle,
poison ivy

Dow Pon

3

G. W a s h i n g t o n MP
Colonial NHP
Mount Rainier NP

NC
MA
PN

Grasses
Johnson grass
Herbaceous plants fiweeds
grasses

Dow Pon C

1

A r k a n s a s Post NMem

SW

Grasses

2

acres

Dow Pon G r a s s Killer

1

Lincoln Birthplace NHS SE

Grasses

3,500

sq.ft

Dow Pon M

7

Fort McHenry NM
A n d e r s o n v i l l e NHS
Guilford Courthouse
Homestead NM
Chamizal NMem

MA
SE
SE
MW
SW

0.5
0.1
2,000
10
1

acres
acres
sq.ft
acres
acre

Cabrillo NM
Hawaii Volcanoes NP

WE
WE

Grasses
Herbaceous plants fiweeds
Grasses
Smooth bromegrass
Fescue, Johnson g r a s s ,
Bermuda grass
Bermuda grass
Herbaceous plants fiweeds
Woody plants fi weeds

Dupont T r y s b e n 200

2

Mount Rushmore NMem
Mount Rushmore NMem

RM
RM

Poison ivy
Canada thistle

Enide

1

John Muir NHS

WE

Mustards fi grasses

Eptam-5G

1

Cabrillo NM

WE

Nut g r a s s , quack grass

Eptam-6E

1

Cabrillo NM

WE

Bermuda g r a s s ,
herbaceous plants fiweeds

Esteron-99

2

Richmond NBP
Pecos NM

MA
SW

Dandelion, field garlic
Kochia

Esteron-4

1

Fort Laramie NHS

RM

Dandelion

Area Treated
12

acres

0.5 acres
100
acres
5
acres

1
16

acre
acres

13
acres
2.5 acres
1

acre

30

acres

8

acres

30
25

acres
acres

8

acres

Herbicide Use Requests — 1975

Product

Reques ts

Park

Region

Target

Area T r e a t e d

Esteron 99 Cone.

3

Pipestone NM
Pipestone NM
Point Reyes NS

MW
MW
WE

Canadian thistle
Dandelion, poison ivy
Italian t h i s t l e , Milk thistle
Bull t h i s t l e , poison oak

Formula 40

1

Whitman Mission NHS

PN

N i g h t s h a d e , thistle

Hydrothol 191

1

Fort Pulaski NM

SE

Aquatic p l a n t s 6 weeds

2.5 a c r e ft

Hyvar X

1

Gran Q u i v i r a NM

SW

4-wing s a l t b r u s h ,
orchard grass

2

Hyvar X-L

3

Mammoth Cave NP

SE

0.1 a c r e s

Wupatki NM
Pecos NM

SW
SW

Herbaceous plantsSweeds
Woody p l a n t s 6 weeds
Elm leaf beetles
Herbaceous p l a n t s S w e e d s

Natchez T r a c e Pkwy
Natchez T r a c e Pkwy

SE
SE

Hawaii Volcanoes NP

WE

1

Lyndon J o h n s o n NHS

SW

Ball moss

15

Bighorn Canyon NRA
Colorado NM
Yellowstone NP
C80 Canal NHP
C80 Canal NHP
G. Washington MP
Natchez T r a c e Pkwy
Chickamauga NMP
Cumberland Gap NHP
Kennesaw Mtn NBP
Kings Mtn NMP

RM
RM
RM
NC
NC
NC
SE
SE
SE
SE
SE

Poison ivy
Tamarisk
Toadflax
Poison ivy
S u m a c , s y c a m o r e , maple
Poison ivy
Herbaceous p l a n t s fiweeds
Kudzu
Kudzu
Kudzu
Dandelion

Karmex Diuron Weed
Killer

Kocide 101
Kuron

3

Grasses
Herbaceous p l a n t s fiweeds
Woody p l a n t s 6 weeds
Herbaceous p l a n t s fiweeds
Woody p l a n t s 6 weeds

60
acres
6.1 a c r e s
500
acres
82

acres

acres

21
trees
1.8 a c r e s
15
500

acres
acres

16

acres

15

acres

2
15
100
1,000
100
1,000
500
12
8
1.5
8

acres
acres
acres
acres
acres
sq.ft
acres
acres
acres
acres
acres

Herbicide Use Requests — 1975

Product
Kuron

Requests

Region

Death Valley NM
Hawaii Volcanoes NP
J o s h u a T r e e NM
Lake Mead NRA

(continued)

Lasso

Park

2

Geo Wash

WE
WE
WE
WE

B i r t h p l a c e MA

G e t t y s b u r g NMP

MA

Target
Tamarisk
Fayatree, linociera, ekoa
Mesquite
Tamarisk

1,000
500
4
20

trees
acres
acres
acres

60

acres

300

acres

Mustards, laurentia
Herbaceous plants Oweeds
Woody plants 6 weeds

60

acres

Herbaceous plantsSweeds
Woody plants 6. weeds
Kudzu

13.5 acres

Purslane, carpetweed,
witch g r a s s , foxtail
Lambsquarter, pigweed

Lorox

1

Geo Wash

Maintain CF 125

2

Manassas NBP

NC

C h i c k a m a u g a NMP

SE

Methyl Bromide

Big Bend NP

SW

Cicada, cytospersis,
Bermuda grass

Milogard 80W

Natchez T r a c e Pkwy

SE

Herbaceous plantsfiweeds
Woody plants 6 weeds

Monuron 80WP Weed
Killer

Capulin Mtn NM

SW

Most vegetation

NS-610

Hampton NHS

MA

Ortho B r u s h Killer A

Cumberland Gap NHP
Bandolier NM

Paraquat

Natl Capital P a r k s

Pennamine D

Custer

00

Pramitol

1

B i r t h p l a c e MA

20

acres

8,700

sq.ft

500

acres

4,500

sq.ft

Broad-leaf weeds

13,100

sq.ft

SE
SW

Poison ivy
Ailanthus

150
10,000

plants
sq.ft

NC

Weeds 8 grasses

B a t t l e f i e l d NMRM

G e t t y s b u r g NMP

Area Treated

MA

Dandelion, thistle
morning glory
Herbaceous fiwoody plants

4.2 acres
12

acres

0.5 acres

Herbicide Use Requests — 1975

Product

Reques ts

Region

Park

Target

Area T r e a t e d

Pramitol 25E

5

Mount Rushmore NMem
Hopewell Village NHS
San J u a n NHS
Fort Sumter NM
Hot S p r i n g s NP

RM
MA
SE
SE
SW

0.5
Canadian t h i s t l e , r a g w e e d
0.1
H e r b a c e o u s p l a n t s Sweeds
H e r b a c e o u s p l a n t s Sweeds 212,000
G r a s s e s , f e r n s , mosses
6,000
Grasses
1.5

acres
acres
sq.ft
sq.ft
acres

Pramitol 5P

1

Fort F r e d e r i c a NM

SE

Herbaceous p l a n t s Sweeds
Grasses

sq.ft.

P r i n c e p 4G

2

I n d e p e n d e n c e NHP
Yosemite NP

MA
WE

H e r b a c e o u s p l a n t s Sweeds
H e r b a c e o u s p l a n t s Sweeds
Woody p l a n t s 6 w e e d s

P r i n c e p 4L

1

Geo Wash

P r i n c e p 80W

2

Salem Maritime NHS
Sequoia NP

NA
WE

P l a n t a i n , dandelion
Grasses

2.5 a c r e s
5
acres

Roundup

5

A s s a t e a g u e Island NS

MA

3

acres

C h i c k a m a u g a NMP
City of Refuge NHP
Puukohola Heiau NHS
Sequoia NP

SE
WE
WE
WE

Beach g r a s s ,
goldenrod
Kudzu
Ekoa, opiuma,
Edoa, o p i u m a ,
Scotch t h i s t l e ,

12
70
20
1

acres
acres
acres
acre
acres

B i r t h p l a c e MA

Lambsquarter, mustard,
n i g h t s h a d e , purslane

marigold,

chickweed
chickweed
foxglove

1,500

2
acres
0.9 a c r e s
70

acres

Silvex 4L

1

National Capital P a r k s

NC

16
Henbit t h i s t l e , g r o u n d ivy
d a n d e l i o n , spotted white clover

Tandex

2

C80 Canal NHP
P a d r e Island NS

NC

Poison ivy
Herbaceous p l a n t s Sweeds

15
acres
1.5 a c r e s

T o r d o n 22-K

2

Devils Tower NM
T h e o d o r e Roosevelt

RM
RM

Leafy s p u r g e
Leafy s p u r g e

10
40

acres
acres

Herbicide Use Requests — 1975

Product

i- 1

o
o

Requests

Park

Region

Target

Area Treated

Treflan

1

Cabrillo NM

WE

C h i c k w e e d , downy brome
grass

Triox

1

Cumberland Gap NHP

SE

Grasses

Trysben

3

Kings Mountain NMP
Natchez T r a c e Pkwy
R u s s e l l Cave NM

SE
SE
SE

Kudzu, honeysuckle
Honeysuckle, kudzu
Kudzu

Tupersan

3

Cape Cod NS
Natl Capital P a r k s
I n d e p e n d e n c e NHP

NA
NC
MA

Crabgrass
Bermuda 6 c r a b g r a s s
C r a b g r a s s , honeysuckle

Turfood 10-6-4

1

Home of FDR NHS

NA

Ultramar Amine

1

Haleakala NP

WE

Amaranth, cocklebur,
guava, vervain

100

acres

Ureabor

3

Fort Laramie NHS
Yellowstone NP

RM
RM

40
100

acres
sq.ft

Cape Cod NS

NA

Gamma g r a s s , blue g r a s s
Elk s o d g e , h e a r t leaf
arnica, pine grass
H e r b a c e o u s p l a n t s Sweeds
Woody p l a n t s 8 weeds

3,300

sq.ft

Crabgrass

2

acres

1,500

sq.ft

506,000
sq.ft
5
acres
0.1 acre
0.5 a c r e
10
acres
1
acre
0.2 a c r e

Ureabor #80

1

Whitman Mission NHS

PN

H e r b a c e o u s p l a n t s Sweeds
Woody p l a n t s 6 weeds

4

acres

Vapam

1

Yosemite NP

WE

Herbaceous p l a n t s Sweeds

24

sq.ft

Weed-B-Gon

4

Dinosaur NM
Natl Capital-West
Colonial NHP
Fort Caroline NMem

RM
NC
MA
SE

Dandelion, R u s s i a n thistle
Herbaceous p l a n t s Sweeds
Henbit
Clover

Weed-Out

1

Bighorn Canyon NRA

RM

Bindweed

0.8
15
3
38,400
24

acres
acres
acres
sq.ft
acres

Herbicide Use Requests — 1975

Product

Re q u e s ts

Weedar 64

t-1

o

i-1

5

Park

R egion

Capitol Reef NP
Guilford Courthouse
Guilford Courthouse

RM
SE
SE

Fort L a m e d NHS
Homestead NM

MW
MW

Target

A rea T r e a t e d

Milkweed
Poison i v y , k u d z u
Dandelion, c a r p e t w e e d ,
P l a n t a i n , thistle
Dandelion, fireweed
Milkweed, poison i v y ,
ragweed, bindweed

50
1
6

acres
acre
acres

150
90

acres
acres
acres

Wee done LV4

1

Chamizal NMem

SW

Dandelion, t u m b l e w e e d s

32

Weedone 170

2

Shenandoah NP
Carl S a n d b u r g Home

MA
SE

Woody p l a n t s 6 weeds
H o n e y s u c k l e , poison ivy

45.3 a c r e s
2
acres

Weedone 2 , 4 , 5 - T P

2

Ozark NSR
Whiskeytown NRA

MW
WE

Herbaceous p l a n t s Sweeds
Poison oak

2 , 4 - D Amine Weed Killer

5

Geo Wash B i r t h p l a c e
Kings Mountain NMP
Ocmulgee NM
Scotts Bluff NM

MA
SE
SE
MW

Scotts Bluff NM

MW

Poison i v y
Honeysuckle, kudzu
Kudzu
C l o v e r , Russian t h i s t l e ,
d a n d e l i o n , h e r b a c e o u s plants
and weeds
Herbaceous p l a n t s S w e e d s

Fort Vancouver NHS

PN

Lava Beds NM
Nez P e r c e NHP

PN
PN

Herbaceous plantsSweeds
dandelion
Mullein
Water hemlock

2,4-D Amine D

3

2,4-D

2

F r e d e r i c k s b u r g NMP
Chickamauga NMP

MA
SE

Poison ivy
Kudzu

2,4-D Amine #4

3

Hopewell Village NHS
Biscayne NM
Nez P e r c e NHP

MA
SE
PN

Herbaceous p l a n t s Sweeds
Australian p i n e
Morning g l o r y

200
65

acres
acres

0.2
8
5
7.5

acres
acres
acres
acres

5

acres

50

acres

133
140

acres
acres

4
12

acres
acres

10
500
200

acres
trees
acres

Herbicide Use Requests — 1975

Product

o

to

Requests

Park

Region

Target

2,4-D 6 MCPP

1

Wolf Trap Farm

NC

Chickweed

2 , 4 - D Del Select

1

Wind Cave NP

RM

2,4-D Lo V ester
Weed Killer

1

Capitol Reef NP

33 Weed Killer

1

Shenandoah NP

Area Treated
43,500

sq.ft

Dandelion

1

acre

RM

Ailanthus, willow

3

acres

MA

Herbaceous plants aweeds
Woody plants 6 weeds

21.5 acres

APPENDIX C - 3
insecticide Use Requests — 1975

Product

Park

Region

G e t t y s b u r g NMP
Yosemite NP

MA
WE

Mosquito larvae
Mosquito larvae

Aero-Term

Colonial NHP

MA

Insects

446,000

cu.ft

All O r g a n i c Insecticide

Yosemite NP

WE

Aphids

280

sq.ft

Arab-U-Do-It
(Chlordane)

Hot S p r i n g s NP

SW

Termites

14,700

sq.ft

Aspon 6E

Cape Cod NS

NA

Chinch bugs

100,000

sq.ft

Aspon 2E

Home of FDR NHS

NA

Chinch bugs

23,000

sq.ft

Statue of Liberty NM
Fort McHenry NHS
G e t t y s b u r g NMP
V i r g i n I s l a n d s NP
Fort F r e d e r i c a NM
Fort P u l a s k i NM
Ocmulgee NM
R u s s e l l Cave NM
Jefferson NEM NHS
Yosemite NP

NA
MA
MA
SE
SE
SE
SE
SE
MW
WE

4,200
12,000
15,000
100
9,700
3,000
230
1,400
16,000
240,000

sq.ft
sq.ft
sq.ft
sq.ft
sq.ft
In.ft
In.ft
sq.ft
sq.ft
sq.ft

Sequoia NP

WE

Cockroaches
Cockroaches
Cockroaches 5 fleas
Wasps
Cockroaches
Cockroaches
Cockroaches
Cockroaches
Silverfish 6 cockroaches
Spiders, ants 6
cockroaches
Cockroaches

8,000

sq.ft

Guilford C o u r t h o u s e
H e r b e r t Hoover NHS

SE
MW

700
26,000

sq.ft
sq.ft

P a d r e Island NS
Lake Mead NRA

SW
WE

9,000
344,000

sq.ft
sq.ft

Abate 4E

O

Baygon

Baygon 1.5

Reques?ts
2

12

4

Target

Ants
Ants, roaches , silverfish , crickets
Cockroaches
Cockroaches, ants,
crickets

Area Treated
12
3

acres
acres

Insecticide Use Requests - 1975

Product

o

Reques ts

Park

R egion

Target

Area T r e a t e d

Beetle Belter

2

Mount Rushmore NMem
Rocky Mountain NP

RM
RM

Black hills b a r k beetle
Pine b a r k beetles

70
78

plants
plants

Biotrol

2

Sagamore Hill NHS
A r k a n s a s Post NMem

NA
SW

Gypsy moths
B a g w o r m s , fall w e b w o r m s

25
70

plants
acres

Black Leaf Chlordane

Allegheny P o r t a g e NHS

MA

Termites

Black Leaf Fly 6
Mosquito Killer

Allegheny P o r t a g e NHS

MA

Flies

Black Leaf 40

Fort Vancouver NHS

PN

Bug-It

Yosemite NP

Carbaryl

203

In.ft

7,500

In.ft

P e a r Psylla

35

trees

WE

Mosquitoes, flies

12

head

C u r e c a n t i NRA

RM

Fleas

60

stations

C a r b a r y l 4F

Natl Capital-West

NC

Scale i n s e c t s

4

acres

C arbophenothion

De Soto NMem

SE

Chinch b u g s

13,600

sq.ft

Chacom 50

Cabrillo NM

WE

Ants, flies, spiders
r e d s p i d e r mites

1,000

sq.ft

P r i n c e William F o r e s t
Carl S a n d b u r g Home
Cumberland Gap NHP
E v e r g l a d e s NP
Fort Caroline NMem
Gulf I s l a n d s NS
San J u a n NHS
V i r g i n Islands NP
Andrew J o h n s o n NHS
Great Smoky Mtns NP
Kennesaw Mtn NBP
Kings Mountain NMP
Natchez T r a c e Pkwy
Shiloh NMP

NC
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE

Termites
Termites
Termites
Termites
Termites
Termites
Termites
Termites
Termites
Termites
Termites
Termites
Termites
Termites

Chlordane

22

300
266.3
8,500
3,060
1,000
1,925
18,000
2,000
640
14,400
880
252
7,500
800

In. ft
In.ft
sq.ft
In.ft
In.ft
In.ft
sq.ft
In.ft
In.ft
sq.ft
In. ft
I n . ft
In.ft
In. ft

Insecticide Use Requests — 1975

Product
Chlordane

o

Requests
(cont'd)

Park

Region

Target

Area T r e a t e d

Ocmulgee NM
Cumberland Island NS
R u s s e l l Cave NM
A r k a n s a s Post NMem
Pea Ridge NMP
Grand Canyon NP
Lake Mead NRA
S a g u a r o NM

SE
SE
SE
SW
SW
WE
WE
WE

Termites
Termites
Termites
Termites
Termites
Termites
Termites
Termites

3.352
1,500
1,220
360
740
100,000
25,000
1,265

In.ft
In.ft
In.ft
I n . ft
I n . ft
sq.ft
sq.ft
In.ft

Chlordane 72 EC

1

F r e d e r i c k s b u r g NMP

MA

Termites

1,000

In.ft

Chlordane 4 Cone.

1

C60 Canal NHP

NC

Termites

3,836

In.ft

Ciodrin

1

Point Reyes NS

WE

Horn flies

400

head

Co-op Chlordane

1

Piatt NP

SW

Termites

648

I n . ft

Cygon

2

Sagamore Hill NHS
G e t t y s b u r g NMP

NA
MA

Hemlock scales
Bagworms

Natl Capital-West
Natl Capital P a r k s
Natl Capital P a r k s
Hampton NHS
Carl S a n d b u r g Home
S a g u a r o NM

NC
NC
NC
MA
SE
WE

Yosemite NP
Sequoia NP
Edison NHS
Hopewell Village NHS

WE
WE
NA
MA

Leaf m i n e r s
Leaf m i n e r s
Scale i n s e c t s
Hemlock scales . b a g w o r m s
Leaf m i n e r s , m e a l y b u g s
Houseflies,
b a r n y a r d flies
Flies
Muscoid flies
Hemlock scales
A p h i d s , mites

Fort Vancouver NHS

PN

A p h i d s , mites

Cygon 2E

C y p r e x 65 WP

10

1

15
1
40
104
4
155
200
65,000
1
1,000
5
235
86

plants
plant
acres
plants
plants
plants
I n . ft
sq.ft
acre
sq.ft
acres
trees
plants

Insecticide Use Requests — 1975

Product

Reque s t s

Park

R egion

Target

Cythion

2

Assateague Island NS
Gulf I s l a n d s NS

MA
SE

Mosquitoes,
Mosquitoes

Cythion 5E

3

Edison NHS
Kings Mountain NMP
Lake Meredith NRA

NA
SE
SW

Hemlock scales
Bagworms
Flies

Death Jet

1

Yosemite NP

WE

Bees , hornets , wasps
yellow jackets

Di-Syston

1

Lyndon J o h n s o n NHS

SW

Aphids

Diazinon

7

Allegheny Portage NHS
Hampton NHS
Guilford C o u r t h o u s e
Mammoth Cave NP
Mammoth Cave NP
Natchez T r a c e Pkwy
Fort Vancouver NHS

MA
MA
SE
SE
SE
SE
PN

Ants
Cockroaches
Cockroaches
Cockroaches
Cockroaches
Ticks
Blister mites, psyllids

Diazinon AG-500

7

Geo Wash

1

(o

B i r t h p l a c e MA

SE
De Soto NMem
San J u a n NHS
SE
Lincoln Birthplace NHS SE
Scotts Bluff NM
MW
Chamizal NMem
SW
Pea Ridge NMP
SW
Diazinon 14G

1

Fort Caroline NMem

SE

greenflies

Area Treated
50
40

acres
acres

5
50
5

acres
plants
acres

1,000

sq.ft

15

acres

240
10,000
2,000
11,500
14,600
75
8

In. ft
sq.ft
sq.ft
sq.ft
sq.ft
acres
trees

Potato beetles, bean leaf
1.5
beetles
Sod webworms
130,700
Silverfish, moth larvae
130,700
Fall webworms, bagworms
30
Cutworms
1
Grub worm
1
Ticks, chiggers
1
Chinch b u g s , fall webworms

322.000

acres
sq.ft
sq.ft
plants
acre
acre
acre
sq.ft

Insecticide Use Requests — 1975

Product

Reques ts
16

Diazinon 4E

O

Park

Region

P r i n c e William F o r e s t
Montezuma Castle NM
Casa Grande NM

NC
WE
WE

Lyndon J o h n s o n NHS
C a r l s b a d C a v e r n s NP
C a r l s b a d C a v e r n s NP
Colonial NHP
I n d e p e n d e n c e NHP

SW
SW
SW
MA
MA

Castillo d e San Marcos
San J u a n NHS
Great Smoky M t n s NP
R u s s e l l Cave NM
Lincoln Home NHS

SE
SE
SE
SE
MW

S a g u a r o NM
Tonto NM
Tuzigoot NM

WE
WE
WE

Lassen Volcanic NP

Target

Area T r e a t e d
acre
I n . ft
sq.ft

WE

Cockroaches, bedbugs
1
S c o r p i o n s , black widow
10,000
Scorpions , a n t s , silver11,000
fish , c o c k r o a c h e s
Chinch b u g s
5
Spiders, scorpions
10,000
Cockroaches
1,000
Insects
1
Silverfish, cockroaches,
100,000
ants
Chinch bugs
261,400
6,000
Moths, c o c k r o a c h e s
88,000
Ants, cockroaches
1,400
Ants
Cockroaches, carpet
600
beetles
S c o r p i o n s , ants
4,000
Scorpions, brown recluse
7,000
7,000
Scorpions, silverfish,
cockroaches
Soft s h e l l ticks
56,000
720
10

sq.ft
acres

Diazinon 4S

2

Lassen Volcanic NP
Lassen Volcanic NP

WE
WE

C a r p e n t e r ants
Soft s h e l l ticks

Diazinon 50W

4

G. Washington MP
G. Washington MP
Fort Vancouver NHS

NC
NC
PN

Fort Vancouver NHS

PN

Leaf m i n e r s
Tent c a t e r p i l l a r s
Mites, a p h i d s , fall
webworms
F r u i t flies, codling moth
larvae

•

acres
sq.ft
sq.ft
acre
sq.ft
sq.ft
sq.ft
sq.ft
sq.ft
sq.ft
In.ft
sq.ft
In.ft
sq.ft

1,400
1,450
80

plants
plants
plants

84

plants

Insecticide Use Requests - 1975

Product

O
CO

Reques ts

Park

Region

Target

Area Treated

Dibrom 14

4

Cape Hatteras NS
Fort Matanzas NM
Fort Caroline NMem
Chalmette NHP

SE
SE
SE
SW

Mosquitoes
Mosquitoes
Mosquitoes
Mosquitoes

100
6
7
157

Dichloricide

1

C u s t e r Battlefield NM

RM

Moths

Dichlorvos

1

Kings Mountain NMP

SE

Ants, wasps, spiders
bees

Dicofol

1

Kings Mountain NMP

SE

Red s p i d e r mites

Dithane Z-78

1

Montezuma Castle NM

WE

Lacebugs

Doom

2

Salem Maritime NHS
Edison NHS

NA
NA

Japanese beetles
J a p a n e s e beetles

Dursban

3

Fort Necessity NB
C h i r i c a h u a NM
Lake Mead NRA

MA
WE
WE

2,500
Ants, wasps, cockroaches
S c o r p i o n s , s p i d e r s , t e r m i t e s 10,100
C o c k r o a c h e s , black widow 25,000

sq.ft
sq.ft
sq.ft

Dylox Chemagro

1

Natchez T r a c e Pkwy

SE

Fall w e b w o r m s

1,000

trees

Earl May 57 Malathion

1

Homestead NM

MW

Clover mites

3

acres

Ethion S u p e r i o r 70 Oil

1

Salem Maritime NHS

NA

A p h i d s , scale i n s e c t s

30

plants

Ethylene dibromide

2

Yosemite NP
Sequoia NP

WE
WE

Pine b a r k b e e t l e s
Pine b a r k b e e t l e s

500
500

trees
trees

Fire Ant Bait

3

Gulf I s l a n d s NS
Natchez T r a c e Pkwy
Ocmulgee NM

SE
SE
SE

Fire ants
F i r e ants
F i r e ants

100
160
144

mounds
mounds
mounds

Flora-Fog Vapona

1

Natl Capital-East

NC

Whiteflies

F u n d a l - G a l e c r o n 4 EC

1

Hopewell Village NHS

MA

Mites, c a t e r p i l l a r s

Gardone-75

2

Mammoth Cave NP
Cumberland Island NS

SE
SE

Ticks
Ticks

13
17,900

acres
acres
acres
acres
stations
sq.ft

50

plants

175

trees

0.5 a c r e s
1,000
sq.ft

1,000

cu.ft

235

trees

40
20

acres
acres

Insecticide Use Requests — 1975

Product

Requests

Gold C r e s t C-100
(chlordane)

Region

Target

Wolf T r a p Farm
Colonial NHP
Richmond NBP
Indiana Dunes NL
Organ Pipe Cactus NM
Tumacacori NM
Sequoia NP

NC
MA
MA
MW
WE
WE
WE

Termites
Termites
Termites
C a r p e n t e r ants
Termites
Termites
Termites

Golden Malrin

Sequoia NP

WE

Gordons C h l o r d a n e

Ozark NSR

Gro-Well 50 Malathion

Area T r e a t e d
1,350
84,100
254
25,000
34,000
436,000
1,000

In.ft
I n . ft
I n . ft
sq.ft
sq.ft
sq.ft
sq.ft

Flies

500

sq.ft

MW

Termites

200

sq.ft

Sagamore Hill NHS

NA

Golden oak scales

201

plants

Big Bend NP

SW

F l i e s , mosquitoes

1,000

sq.ft

I-so-sect

Yellowstone NP

RM

Silverfish

365,000

cu.ft

Imidan 50 WP

Capitol Reef NP

RM

Codling moth

900

trees

Inject-a-cide

Wupatki NM

WE

Elm leaf beetles

21

trees

Insecticide aerosol

Yosemite NP

WE

Mosquitoes, flies, ants

10,200

sq.ft

Gulf S p r a y Insect Killer
o

7

Park

1

Kelthane

4

Home of FDR NHS
Hopewell Village NHS
Natl Capital-East
National Capital P a r k s

NA
MA
NC
NC

Hemlock s c a l e s
Mites
Mites
Red s p i d e r mites

12
235
200
47,500

trees
trees
acres
sq.ft

Kelthane E. C.

3

G. Washington MP
Natl Capital-West
Guilford C o u r t h o u s e

NC
NC
SE

Red s p i d e r mites
Red s p i d e r mites
Mites

2
15
5

acres
acres
trees

Kill-Ko

3

Fort Sumter NM
Natchez T r a c e Pkwy
Natchez T r a c e Pkwy

SE
SE
SE

Mosquitoes
Bagworms
Aphids, lacebugs

3.4 a c r e s
75
acres
3,000
acres

Insecticide Use Requests — 1975

Product

o

Park

Region

Target

Area Treated

Lindane

3

Blue Ridge Pkwy
Chickamauga NMP
Natchez T r a c e Pkwy

SE
SE
SE

Pine bark beetles
Pine bark beetles
Pine bark beetles

1,500
5,000
1,500

trees
acres
trees

Lindane 20

1

Sequoia NP

WE

Pine bark beetles

23,500

sq.ft

Bryce Canyon NP
Pea Ridge NMP
Hot S p r i n g s NP
Dinosaur NM
Home of FDR NHS
Natl Capital-East

RM
SW
SW
RM
NA
NC

Manassas NBP
Natl Capital P a r k s
F r e d e r i c k s b u r g NMP
F r e d e r i c k s b u r g NMP
P e t e r s b u r g NB
Cumberland Gap NHP
De S o t o NMem
Gulf I s l a n d s NS
Fort F r e d e r i c a NM
Fort P u l a s k i NM
Andrew J o h n s o n NHS
Andrew Johnson NHS
Natchez T r a c e Pkwy

NC
NC
MA
MA
MA
SE
SE
SE
SE
SE
SE
SE
SE

V i c k s b u r g NMP
Effigy Mounds NM

MW

75 stations
Fleas, adult
8,000
sq.ft
Crickets, millipedes
561
plants
Mealybugs
25
acres
Mosquitoes, b l a c k f l i e s
14
plants
Japanese beetles
1,000
acres
Leafhoppers, aphids,
bagworms'
Scale insects
10
acres
Red spider mites, aphids
70
trees
Scale insects
30
acres
Red spider mites, aphids
15
acres
Crickets, spiders
1,300
sq.ft
Flies, mosquitoes
7
acres
Mosquitoes
24.8 acres
Mosquitoes
2.5 acres
Mosquitoes
100
acres
Mosquitoes
40
acres
Whitepine aphids
500
sq.ft
Bagworms
0.1 acre
Mosquitoes, flies, red
41
acres
spiders
sq.ft
Cockroaches, ants, spider 15,100
2,500
sq.ft
Silverfish, cockroaches,
ants

Malathion

H
H

Requests

32

SE

Insecticide Use Requests — 1975

Product
Malathion

Reques ts

(continued)

H

Malathion-50

13

Park

Region

Bandelier NM

SW

Lyndon Johnson NHS
Lyndon J o h n s o n NHS
El Morro NM
White Sands NM
Tonto NM
Tumacacori NM
Yosemite NP
Whitman Mission NHS

SW
SW
SW
SW
WE
WE
WE
PN

Grand Canyon NP
Sequoia NP

WE
WE

Edison NHS
Edison NHS
Fort McHenry NHS
I n d e p e n d e n c e NHP
Richmond NBP
Richmond NBP
Blue Ridge Pkwy
Cumberland Gap NHP
Fort P u l a s k i NHS
Ozark NSR

NA
NA
MA
MA
MA
MA
SE
SE
SE
MW

Scotts Bluff

MW

NM

Big Bend NP
Coulee Dam RA

SW
PN

Target
A n t s , b l a c k widow s p i d e r
centipedes
Aphids
Casebearers
Clovermites
F l i e s , mosquitoes
G n a t s , mosquitoes
Red s p i d e r mites
S p i d e r s , c r i c k e t s , ants
Moth l a r v a e , a p h i d s ,
tent c a t e r p i l l a r s
Houseflies
Grain beetles
Scale i n s e c t s
Aphids, thrips
Bagworms, aphids
Aphids
Wax s c a l e s
Bagworms
Ants, cockroaches
Ants, cockroaches
B a g w o r m s , fall webworms
Brown r e c l u s e s p i d e r s ,
cockroaches, crickets
B a g w o r m s , fall webworms
red spiders
F l i e s , mosquitoes
A p h i d s , o y s t e r s h e l l scale

Area T r e a t e d
4,500

sq.ft

160
15
800
5
6,000
0.1
95,000
70

plants
acres
sq.ft
acres
sq.ft
acres
sq.ft
plants

1
1,000

acre
sq.ft

9
1,000
35
3,900
0.3
1
83,000
5,500
5
200

plants
sq.ft
plants
plants
acres
acre
sq.ft
sq.ft
plants
sq.ft

2

acres

3,000
50

sq.ft
acres

Insecticide Use Requests — 1975

Product

Reques ts

Park

Rtsgion

Area T r e a t e d

Malathion E5

2

Jefferson NEM NHS
Jefferson NEM NHS

Malathion S

1

Geo Wash

Malathion ULV
Concentrate

2

Biscayne NM
E v e r g l a d e s NP

SE
SE

Mosquitoes
Mosquitoes

Malathion 5

1

Mound City Group NM

MW

Moth l a r v a e , J a p a n e s e
beetles

76.8 a c r e s

Malathion 5E

2

Home of FDR NHS
Nez P e r c e NHP

NA
PN

Scale i n s e c t s
Aphids, grasshoppers

13
15

plants
acres

Malathion 51

2

RM
C u s t e r Battlefield NM
Geo Wash B i r t h p l a c e MA

Pine n e e d l e s c a l e s
Mosquitoes

143
30

trees
acres

Malathion 55

4

G. Washington MP
G. Washington MP
Natl Capital-West
Natl Capital-West

NC
NC
NC
NC

Bagworms
A p h i d s , J a p a n e s e beetles
J a p a n e s e beetles
Wax s c a l e s

Malathion 8 s p r a y

1

Montezuma Castle NM

WE

Lacebugs

175

trees

Marlate-50

2

F r e d e r i c k s b u r g NMP
Natchez T r a c e Pkwy

MA
SE

Cankerworms
L e a f h o p p e r s , boll weevils

200
500

plants
acres

Pipe S p r i n g NM
Adams NHS
Adams NHS
Adams NHS
Adams NHS
Sagamore Hill NHS
Natl Capital-East
Natl Capital P a r k s

RM
NA
NA
NA
NA
NA
NC
NC

Elm leaf beetles
Elm b a r k beetles
Elm b a r k beetles
Elm leaf beetles
A p h i d s , scale i n s e c t s
Elm leaf beetles
Elm b a r k b e e t l e s
Elm b a r k b e e t l e s

25
8.5
8.5
8.5
8.5
1
190
237

plants
acres
acres
acres
acres
plant
trees
trees

Methoxychlor

13

MW
MW

Target

B i r t h p l a c e MA

Bagworms
Leafhoppers

1
acre
0.5 a c r e

Japanese beetles, red
s p i d e r mites

1.5 a c r e s
20
125

1,450
1,400
10
3,000

acres
acres

plants
plants
acres
trees

Insecticide Use Requests — 1975

Product

Re q u e s t s

Methoxychlor (continued)

Park

Region

Target

Area Treated

Natl Capital P a r k s
Colonial NHP
Fort McHenry NHS
Fort McHenry NHS
Guilford Courthouse

NC
MA
MA
MA
SE

Elm leaf beetles
Fall webworms
Elm bark beetles
Elm leaf beetles
Aphids, elm leaf beetles

237
20
5
5
5

trees
acres
trees
trees
trees

Methoxychlor EM-2

3

Natl Capital-West
Natl Capital-West
Natl Capital-West

NC
NC
NC

Dutch elm disease
Elm leaf beetles
Case bearers

600
600
3

acres
acres
acres

Methoxychlor 2 E . C .

2

G. Washington MP
I n d e p e n d e n c e NHP

NC
MA

Elm bark beetles
Elm bark beetles

500
26

trees
acres

Methoxychlor 25

1

H a r p e r s F e r r y NHP

NC

Elm bark beetles

90

trees

Methyl b r o m i d e

1

Tumacacori NM

WE

Dry wood termites

24,000

cu.ft

Methyl p a r a t h i o n

1

Shiloh NMP

SE

Boll weevils

16

acres

Milky s p o r e d i s e a s e

1

Home of FDR NHS

NA

Japanese beetle larvae

1

acre

Mirex

3

Fort Sumter NM
Horseshoe Bend NMP
Chalmette NHP

SE
SE
SW

Fire ants
Fire ants
Fire ants

New P u r g e II

3

C a r l s b a d C a v e r n s NP
Grand Canyon NP
Pea Ridge NMP

SW
WE
SW

Flies
Insects and flies
Wasps

Nicotine smoke g e n e r a t o r

1

Edison NHS

NA

Aphids

Nicotine sulfate

1

Lincoln Home NHS

MW

O r k i n b a n 2-E

2

Bandelier NM
El Morro NM

SW
SW

1,440
8,800
50

mounds
mounds
mounds

142,500
cu.ft
4,500 M.cu.ft.
6,000
cu.ft
18,000

cu.ft.

Aphids, mites, scale
insects

2,000

sq.ft

Spiders, cockroaches, ant
Spiders, ants

4.5 sq.ft
1,000
sq.ft

Insecticide Use Requests — 1975

Product

Requests

Park

Region

Target

Area Treated

OrkinBan Plus

1

Death Valley NM

WE

Brown w i d o w ,
scorpions

Orkin Booster Concentrate 1

Ozark NSR

MW

Brown r e c l u s e s p i d e r s ,
cockroaches, crickets

200

sq.ft

O r k i n t r o l Formula WE- 131 1

Kennesaw Mtn. NBP

SE

Cockroaches

880

I n . ft

s i l v e r f i s h , 1,200

sq.ft

Ortho Dormant S p r a y

1

Chalmette NHP

SW

Leaf scale

Ortho Malathion

2

Cumberland Island NS
John Muir NHS

SE
WE

Mosquitoes
A p h i d s , codling m o t h s ,
mealybugs

Ortho Malathion 50
Insect S p r a y

1

Catoctin Mountain P a r k

NC

Bedbugs

Ortho Volck Oil S p r a y

3

Home of FDR NHS
J o h n Muir NHS
J o h n Muir NHS

NA
WE
WE

Scale i n s e c t s
Black s c a l e s
Wasps, aphid eggs

Ortho- Klor 74

1

S h e n a n d o a h NP

MA

Termites

Paradichlorobenzene

3

Capitol Reef NP
Fort Laramie NHS
Tuzigoot NM

RM
RM
WE

Peach t r e e b o r e r s
S i l v e r f i s h , moths
Moths

1,400
trees
33 stations
21 stations

Penta-wood P r e s e r v a t i v e

1

Booker T . Washington

MA

Termites

8,600

cu.ft

Pentachlorophenol

1

Carl S a n d b u r g Home

SE

Powder post b e e t l e s

20,000

sq.ft

P r a t t s Malathion

1

Cumberland Gap NHP

SE

Tent c a t e r p i l l a r s ,
J a p a n e s e beetles

P r a t t s EC-5

1

Hopewell Village NHS

MA

Cankerworms, mites,
leaihoppers, aphids

80

plants

10
200

acres
trees

46,000

sq.ft

130
5
150
232,000

50
235

plants
trees
trees
sq.ft

plants
trees

Insecticide Use Requests — 1975

Product
Pyrethrins

Requests
7

Park

Region

Target

Custer Battlefield NM
Carl S a n d b u r g Home
Scotts Bluff NM
Tuzigoot NM
Death Valley NM
Natl Capital P a r k s
White Sands NM

MW
WE
WE
NC
SW

Mosquitoes
Flies
Houseflies
Ants, spiders
Scorpions , ants , flies
Whiteflies
Flies , mosquitoes , gnats

RM
SE

Pyrethrum powder

1

Grand Canyon NP

WE

Silverfish

Raid

2

Wind Cave NP
Sequoia NP

RM
WE

Flies, wasps
Flies, wasps

Repel-X

2

Glacier NP
Richmond NBP

RM
MA

Horseflies, deerflies
Stable flies, d e e r f l i e s ,
blackflies

Roach p o w d e r

1

Lake Mead NRA

WE

Silverfish, cockroaches

Rotenone

1

Geo Wash B i r t h p l a c e MA

Ruelene 25E

1

Point Reyes NS

WE

Scalicide

1

Sagamore Hill NHS

NA

Sevin

3

Sevin 5 Aqua

Area Treated
12
acres
5,446 M.cu.ft
1,100
sq.ft
46,000
sq.ft
135,000
sq.ft
11,500
sq.ft
6 stations
10.3 acres
1,000
sq.ft
1,600 M.cu.ft
55
2

head
head

9,000

sq.ft

43,500

sq.ft

Cattle g r u b s , horn flies

640

head

Scale insects

200

plants

Geo Wash B i r t h p l a c e MA
Shiloh NMP
SE
Chalmette NHP
SW

Army worms, thrips
Corn borers
Ants, fall webworms

120
50
25

acres
acres
trees

1

Natl Capital-East

NC

Wax scales

200

acres

Sevin 50 W

2

Pea Ridge NMP
Aztec Ruins NM

SW
SW

Tent caterpillar, bagworm
Elm leaf beetles

200
300

trees
plants

Silvisar 510

2

E v e r g l a d e s NP

SE

500

acres

Sequoia NP

WE

Guava, Brazilian holly ,
ardisia
Pine bark beetles

300

trees

U1

Moth larvae

Insecticide Use Requests - 1975

Product

Reiques ts

Park

Region

Target

Spectracide

1

Natl Capital P a r k s

NC

Whiteflies, a p h i d s

S t a r b a r M6M

1

Point Reyes NS

WE

Summer Oil

1

Fort McHenry NHS

S u p e r i o r Dormant Oil

1

S u p e r i o r Miscible Oil
S u p e r i o r Nu-Oil #70

Area T r e a t e d
44,700

sq.ft

Horn flies

710

head

MA

Peach s c a l e s

100

plants

I n d e p e n d e n c e NHP

MA

Scale i n s e c t s

26

acres

2

Hot S p r i n g s NP
Hot S p r i n g s NP

SW
SW

Mealybugs
Wax s c a l e s

561
2,000

plants
plants

8

G. Washington MP
Natl Capital-West
Natl Capital-West
Natl Capital-East
Natl Capital-East
Natl Capital P a r k s
Natl Capital P a r k s
Colonial NHP

NC
NC
NC
NC
NC
NC
NC
MA

Scale i n s e c t s
Oak k e r m e s scale
O b s c u r e scale
Scale i n s e c t s
Scale i n s e c t s
O b s c u r e scale
Peach s c a l e s
Oyster s h e l l s c a l e s

400
2,000
800
325
325
4.7
8
1

trees
trees
trees
acres
acres
acres
plants
acre

T e r m i n e x Inside Residual 1

Gulf I s l a n d s NS

SE

Cockroaches

22,000

sq.ft

T e r m i n e x GP-Mal Cone.

1

Gulf I s l a n d s NS

SE

C o c k r o a c h e s , ants

22,000

sq.ft

Thuricide

3

T h e o d o r e Roosevelt
Salem Maritime NHS
G e t t y s b u r g NMP

RM
NA
MA

Tent c a t e r p i l l a r s
Tent c a t e r p i l l a r s
Tent c a t e r p i l l a r s

Thylate

2

Home of FDR NHS
Hopewell Village NHS

NA
MA

Apple s c a l e s , c e d a r r u s t
S c a b , apple s c a l e s ,
a p h i d s , mites

136
235

trees
trees

Unico Ant S Roach Killer

1

Kings Mountain NMP

SE

Cockroaches

168

In.ft

H
H

2.7 a c r e s
4
acres
40
plants

