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Preface

Authorities and Background

The Bureau of L.and Management (BLM) has the statutory
duty to control and eradicate noxious weeds on public
lands. Section 302(b) of the Federal Land Policy and
Management Act of 1976 directs BLM to "take any action
necessary to prevent unnecessary or undue degradation
of the [public] lands” 43 U.5.C. 1782(b)(1982).

Supplementing this mandate in Section 2(b){2) of the
Public Rangelands Improvement Act of 1978, Congress
declared as policy that BLM will "manage, maintain and
improve the condition of the public rangelands so that they
become as productive as feasible...." 43 U.S.C.

1901 (b)(2).

Expanding the Federal Government's commitment to
control and eradicate noxious weeds, Congress stated in
Section 2 of the Federal Noxious Weed Act of 1974, "the
growth and spread of weeds...interfere with navigation,
cause disease, or have other adverse effects upon man or
his environment..." 7 U.S.C. 2801 (1982). Moreover, the
Carlson-Foley Act of 1968 directed BLM "o permit the
commissioner of agriculture or other proper agency head
of any state in which there is in effect a program for the
control of noxious plants to enter upon any lands under
[the federal agency's] control or jurisdiction and destroy
noxious plants growing on such land..."

Noxious weeds have become thoroughly established on
public lands administered by BLM in Idaho, Montana,
Oregon, Washington, and Wyoming. Fourteen weed
species have been mandated for control and, where
possible, eradication. These 14 weeds are commonly
known as Canada thistle, hoary cress (white top), leafy
spurge, Russian knapweed, spotted knapweed, diffuse
knapweed, dalmatian toadflax, common toadflax, common
tansy, tansy ragwort, Dyers woad, yellow starthistle, musk
thistle, and Scotch thistle. Also in the northwest United
States are 33 other noxious, troublesome, or poisonous
plants on BLM public lands.

Noxious weeds reduce and eliminate desirable vegetation
from public lands by competing with native plants for
water, sunlight, and soil nutrients. The secondary effects
of this competition include lower soil quality, increased
erosion, and reduced livestock and wildlife yields through
the presence of less desirable forage.

Noxious weeds also result in less efficient use of both
public and private lands and incur costs. Governmental
agencies and private landowners must spend money to
control and eradicate the undesired plants. Noxious
weeds decrease public and private property values. Lands
infested by noxious weeds cost more to manage, and
noxious weeds may limit crop choices.

On April 8, 1886, BLM announced a program for
controlling noxious weeds infesting public lands it
administered in Idaho, Montana, Oregon, Washington and
Wyoming. The program involved the integrated use of four
methods to control noxious weeds: biological, chemical,

manual, and mechanical. BLM had evaluated the program
in its Final Northwest Area Noxious Weed Control
Program Environmental Impact Statement (FEIS)
(December 1985).

On June 26, 1986, the Department of the Interior
announced that it was suspending the earlier decision's
provisions to use chemicals to control noxious weeds on
public lands in the Northwest. The announcement also
stated that chemicals would not be used until the FEIS's
discussion on the subject was supplemented and a new
record of decision issued. This document provides the
requisite supplementation.

This FSEIS discusses the environmental consequences of
BLM's proposal to resume chemical treatment of noxious
weeds in conjunction with the other methods decided
upon in April 1986. BLM's intended use of chemicals is
nearly identical to the proposal described in the FEIS's
Alternative 1-Proposed Action.

To assist the reader in understanding the environmental
consequences of BLM's proposal to resume chemical
treatment, a summary of the proposal follows. The
following is only a summary of the FEIS's provisions
governing the proposed use of chemicals. For a complete
description of the Proposed Action's intended use of
chemicals and its mitigative design features, see the FEIS,
Chapter 1 and Appendix |, and all BLM policies and
manual sections referenced in that document.

The Proposed Action is to resume using six herbicide
formulations to control noxious weeds: Banvel, Rodeo,
Tordon 22K, Tordon 2K, Esteron 99 and DMA-4. These
herbicides contain different active ingredients designed to
kill or retard the growth of noxious weeds. Banvel's active
ingredient is dicamba, Rodeo's is glyphosate, Tordon
22K's and Tordon 2K's is picloram, and Esteron 99's and
DMA-4's is 2,4-D. Each of the herbicides may also contain
emulsifiers, solvents, preservatives, anti-volatility agents,
and other substances commonly referred to as iners.

The proposal to use the six herbicides is somewhat limited
in scope. BLM plans to use them on less than half the
estimated acres of public lands to be treated annually for
noxious weed control. The proposal assumes that an
estimated 21,243 acres of public lands infested with
noxious weeds would be subject to chemical treatment
annually. Three means of application are proposed. The
BLM projects that herbicides would be applied aerially on
5,900 acres annually, by ground vehicle on 13,665 acres
annually, and by hand on 1,678 acres annually. The
maximum amount of each herbicide’s active ingredient to
be applied aerially, by ground vehicle, or by hand is shown
in the FEIS's Table 1-3. Chapter 1 of the FEIS details the
typical chemical treatment of an area by each means of
application and the governing restrictions.

BLM also proposes a set of priorities governing when to
eradicate or control noxious weeds and how best to do so.
See the Text Revisions section of this FSEIS. Generally,
herbicides are proposed for use if they are more effective
than other available means. The proposal also includes
requirements for pretreatment surveying of public lands



identified for treatment to assure that environmental
degradation is minimized. See the Text Revisions section.

Finally, BLM previously has looked at three alternatives to
the Proposed Action in the FEIS. The first alternative is to
forgo applying herbicides aerially. The second is to forgo
using all herbicides, relying instead on biological, manual,
and mechanical methods. The third alternative is to forgo
using all methods controlling noxious weeds. The FEIS
describes and analyzes the three alternatives.

Issues

The public raised several concerns in its comment letters
on the Final Northwest Area Noxious Weed Control
Program Environmental Impact Staternent (FEIS) and
later responses to the Department of the Interior's motion
of partial dissolution of the injunction (Civil No. 83-6272-
E). In addition, new data relating to human health has
increased the need to supplement the FEIS arising from
BLM's proposal for managing public lands infested with or
threatened by invading noxious weeds.

The issue of most controversy then and now concerns the
appropriateness of using herbicides containing dicamba,
glyphosate, picloram, and 2,4-D to control or eradicate
noxious weeds. The following questions were manifold:
What are the short- and long-term effects of these
herbicides on human health? What are the worst-case
effects on human health of exposure to these herbicides?
Will the herbicides drift to nontarget species? Will the
herbicides injure or destroy nontarget species in amounts
that harm wildlife? What are direct and indirect effects to
wildlife from being exposed to herbicides? What are the
effects of the herbicides on ground water, streams, and
soils? What is the persistence of herbicides in the
environment? The issue was also raised that the inert
ingredients of the chemicals may be of toxicological
concern.

In this FSEIS, BLM has endeavored to fully consider and
address the important questions raised by the public.
Changes made include the following: replacing some
studies concerning human health that were judged to be
invalid; further analyzing the impacts on the environment
from the use of dicamba, glyphosate, picloram, and 2,4-D
to control or eradicate noxious weeds; improving the
technical explanation of procedures, and introducing new
test data that has been obtained since publication of the
FEIS.

BLM has focused its attention on the environmental
consequences that might arise from using hericides
containing as their active ingredients dicamba, glyphosate,
picloram, or 2,4-D. This document also draws attention o
the outstanding question of whether the inert ingredients
in the herbicides proposed for use are of environmental
concern.

Requirements for Further

Environmental Analysis

Funding will determine how many acres infested or
threatened with noxious weeds would be treated in any
year. Assuming that adequate funding exists, BLM would

iv

treat an estimated annual average of 44,414 acres using
all control methods. The BLLM state directors in the
Northwest would decide through consensus, the specific
acreage to be treated in each state. BLM state and district
offices that would treat noxious weeds would decide
where, when, and how to treat them,

The FEIS and this supplement constitute a regional
programmatic statement for controlling noxious weeds on
BLM-administered lands in Idaho, Montana, Oregon,
Washington, and Wyoming and is intended to guide this
program for the next 15 years. Site-specific environmental
analysis and documentation (including application of
categorical exclusions where appropriate) will be
accomplished at the state or district level on proposed
weed control plans. During site-specific analysis and
documentation, BLM will invite the public to participate in
accordance with the CEQ regulations for implementing the
National Environmental Policy Act. Interdisciplinary impact
analyses will be based upon this and other related EISs,
such as EISs for resource management plans, timber
management plans, and grazing management plans.



Chapter 3
Supplement

Environmental Consequences
of Chemical Treatment

Chapter 3 supplements the FEIS by providing more
discussion on possible impacts to the natural and human
environment from the use of chemicals in noxious weed
control.

Impacts on Air Quality

Chemicals may move through the air either from spray
drift or from volatization. The movement of chemical
particles through the air is of concern if they remain there
for an appreciable time and in detectible levels significant
enough to pose undue and unnecessary hazards. This
concermn, however, is not expected to manifest itself under
the proposed action.

Spray drift is commonly defined as the movement of
airborne spray particles from the target area. The amount
of a chemical's spray drift largely depends upon the size
of the droplets and the wind speed. Liquid spray droplets
most prone to drift are ordinarily smaller than 100 microns
in diameter (Klingman and Ashton 1982). The spray
equipment to be used under the Proposed Action will be
calibrated to produce liquid spray droplets twice that size,
thereby reducing the possibility of spray drift. When
herbicides are applied aerially in & 5 mph wind, the spray
that will drift 100 feet downwind is less than 1 percent of
the concentration found on the target area (USDI, BLM
1983). Aerial spraying will be prohibited when wind
speeds exceed 5 mph.

The reports and studies on the spray drift of the active
ingredients of the herbicides proposed for use by BLM are
relatively meager, with the exception of 2,4-D. Research
shows that 2,4-D's potential for spray drift depends on the
formulation. Two researchers at Washington State
University have observed that under certain
meteorological conditions, highly volatile formulations of
2,4-D have the potential to drift for long distances
(Robinson and Fox 1978). A study of 2,4-D butyl ester
also arrived at a similar conclusion (Maybank et al 1978).

In contrast, when inspecting many areas within 100 feet of
Oregon and Washington transmission power line rights-of-
way sprayed with 2,4-D low volatile ester formulations and
nonvolatile amine formulations, Norris (1983b) found little
or no herbicide effects of offsite drift on nontarget
vegetation. He concluded, therefore, that spray did not
drift to a major degree. And in two field operations in the
Northwest, only 1 of 36 air monitors attached to ground
observers (who were used to represent anyone who might
be in the area of the spray operation) collected a
detectable level of similar 2,4-D formulations in the
"breathing zone" of a site where the chemical was applied
from a helicopter. The detectable level (0.05ug) was
considered negligible in relation to any possible human
health hazard (Lavy and others 1981).

In estimating 2,4-D amine salt and ester drift and vapor
loss in the field, Grover (1972, as cited in Hartley and
Graham-Bryce 1980) could not detect amine spray
droplets for more than 3 minutes after application. He



detected the ester for up to 30 minutes after application.
Grover suggested that the ester transport resulted from
vapor loss rather than from the drift of the droplets.

Given the nature of the two 2,4-D formulations proposed
for use and the resuits of the above-mentioned studies,
little or no spray drift is likely. The herbicide DMA-4
contains a dimethylamine salt of 2,4-D. As Grover has
stated, formulations of this type will remain in the air for a
hegligible time. Esteron 99 contains a low volatile isooctyl
ester of 2,4-D. As Norris (1983b), Lavy and others (1981),
and Grover (1972, as cited in Hartley and Graham-Bryce
1980) have observed, these types of formulations, when
they drift, pose a negligible risk. In focusing on other
formulations of 2,4-D, the other studies do not apply to the
Proposed Action.

The reports on the spray drift from herbicides containing
picloram are less certain. EPA (1985b) acknowledged that
it could not determine if nontarget plants are being
damaged by picloram's drift and that the damage might
result from other factors, including applicator error,
misuse, leaching, runoff, or persistence.

In examining areas treated with herbicides containing
picloram, however, Norris (1983b) observed little or no
herbicide effects of offsite drift on nontarget vegetation. He
concluded, therefore, that spray drift largely did not occur.

Because provisions governing the application of all
herbicides, including dicamba, are designed to produce
large spray droplets and to avoid climate conditions that
might cause drift, spray drift is not expected to be notably
different regardless of the herbicide used. As to
glyphosate, this is largely irrelevant because the proposed
action prohibits it being aerially applied.

Volatility is the tendency of a chemical to vaporize or give
off fumes. The amount of vapor emitted or fumes given off
is directly related to the chemical's vapor pressure.

The volatility of 2,4-D has received much attention, The
amine and sodium salts of 2,4-D have little or no volatility
hazard, while the ester formulations vary from low to high
volatility, depending on the vapor pressure (Klingman and
Ashton 1982). Norris (1983b) reported that 2,4-D esters
may volatilize, but only briefly because the ester
hydrolizes to nonvolatile forms within a few hours or days
after application. Grover (1972, as cited in Hartley and
Graham-Bryce 1980) also noted that ester vapors were
detected up to at least 30 minutes after certain types of
2,4-D were applied. Because both DMA-4 and Esteron 99
contain 2,4-D formulations with low vapor pressures, the
reports’ tindings suggest little or no hazard to the air from
volatility.

Norris (1983b) stated that glyphosate and picloram are
unlikely to volatize because they have a low vapor
pressure. The Weed Science Society of America (1983)
also reported loss from volatilization to be negligible.
Dicamba may volatize from soil surfaces, but because it is
less volatile than most 2,4-D formulations, it is also
expected to pose little hazard of volatility.

In addition, because most project areas are extremely
small, widely scattered, and far from urban centers, overall
effects on local or regional air quality are unlikely from the
spray drift or volatility of herbicides proposed for use by
BLM.

Impacts on Soils

Removal of solid stands of noxious weeds by chemical
treatment may result in short-term insignificant increases
in surface erosion,which would be mitigated as vegetation
reoccupies the treated site.

The behavior of a chemical substance in soil is
determined by several properties relating both to the
chemical and to the soil environment. Two of the more
important properties are persistence and mobility.
Persistence refers to the length of time a herbicide
remains active in the soils. Persistence is important in one
sense because for some herbicides, such as picloram
beads, it influences the length of time that weed control
can be expected. Persistence is also important because, if
a herbicide is present in the soil in high enough quantities,
its residual toxicity can have unintended after-effects that
may injure succeeding plants for a period of time after
application. Mobility refers to the ability of a herbicide to
move within the soil profile. Mobility is important because
if a herbicide is present in the soil in high enough
quantities and moves throughout the profile, its residual
toxicity can have unintended after effects that may injure
plants.

Many factors affect a herbicide's persistence and mobility
in the soils. To aid the reader in understanding the two
properties under consideration, the factors are briefly
outlined. Soils contain a number of microorganisms that
use all types of organic matter, including herbicides, for
energy and growth. If a herbicide reaches the soil, these
microorganisms immediately attack it. The rate at which
microorganisms decompose a herbicide in the soil
depends on their type and quantity, which is determined
by soil factors such as soil temperature, moisture content,
aeration, and the amount of organic matter. This process
of microorganisms attacking herbicides is known as
microbial decomposition. A related process is known as
chemical decomposition. Different soils contain different
chemicals that may interact with a herbicide to either
destroy it or activate it.

Colloid refers to the microscopic inorganic and organic
particles in the soils. These particles have unusual
adsorptive, glue-like capacities. Observations in research
work shows that soils high in organic matter and clay
content have a tendency to hold herbicides for a longer
time than sandy soils, which are more porous and allow
things to move more readily through them. In contrast,
leaching refers to the movement of a substance by water
through the soil. The movement of a herbicide by leaching
may determine its effectiveness or selectivity, or may
account for its leaving the soil. The degree to which a
herbicide may leach depends upon its adsorptive
relationship with the soil, its solubility in water, and the
amount of water passing through the soil. Volatility may
also affect soils. Some herbicides that are highly volatile



Table 3-1 Behavior of Herbicides in Soils

Ingredient/Common Name Behavior In Soll

2,4-D/Esteron 99 and DMA-4

Degradability in soil depends on microbial activity but is fast in organic and moist soils.

Persistence is short, and mobility is relatively high.

Dicamba/Banvel

Moderately persistent, does not adsorb readily to soil particles, and is highly mobile.

Mapnly lost from soil by microbial decomposition.

Glyphosate/Rodeo

Strbngly adsorbed by soil. Adsorption is higher with organic soils and lowest in sandy

soils. Decomposed rapidly and completely by microorganisms.

Picloram/Tordon 22K and 2K

Highly stable in plants, can be leached, relatively nonvolatile. Moderately to highly

persistent in soil. Relatively mobile. Degradation results from sunlight and microbial

action.

may move into porous soils as a gas. Finally, some
herbicides may decompose if exposed to light, whereas
others may not be susceptible to it. The process is known
as photodecomposition.

The behavior in the soil environment of herbicides
proposed for use is summarized in Table 3-1 and
discussed below.

The soil and its surface make up an extremely dynamic
biological system that provides processes by which
herbicides can be destroyed, thus preventing
accumulation and redistribution. The mobility of herbicides
in soil depends on solubility, adsorption, and persistence.
Degradation is usually biological, but chemical and light
degradation also have a role.

The persistence of herbicide formulations containing 2,4-D
has been studied in a variety of soil types and under a
wide range of environmental and laboratory conditions.
2,4-D persists only briefly in most soils, generally less than
1 month (Ashton 1982). Norris (1983a) found the half-life
of 2,4-D in soil to be 1 to 4 weeks with little potential for
bioaccumulation. In general, 2,4-D is relatively mobile in
soil compared with other herbicides. 2,4-D thus moves
more readily through the soil profile, especially if a soil is
low in organic matter. This mobility is less in soils higher in
organic matter, such as those in northern Idaho, western
Montana, and western Oregon (Ghassemi and others
1981). Microbial degradation (see Glossary) is the major
mechanism by which 2,4-D is lost from the soil, especially
under warm moist conditions with high soil organic
matter—conditions that stimulate the growth of
microorganisms. Only minor losses of 2,4-D activity occur
due to photodecomposition and, for most formulations,
due to volatilization.

The fate of formulations containing picloram in soil is
determined by several factors, including volatilization,
photodecomposition, adsorption and leaching, runoff, and
chemical and microbial degradation. Volatilization is not
considered a major determinant of environmental fate
because of the low vapor pressure of picloram. Picloram is
degraded by natural sunlight and ultraviolet light, although

the extent of photodecomposition under field conditions
has not been measured. it is generally considered to be a
mobile herbicide because its adsorption to soil particles is
low. Picloram's mobility is governed by net water flow and
the amount of organic matter, with mobility being less in
soils high in organic matter.

Preliminary studies with various soil types found that
picloram is usually confined to the upper 1 foot of the soil
profile when application rates are low (less than 1 pound/
acre) but that picloram can readily move to depths greater
than 3 feet, even in relatively dry areas, when the
application rate is high (3 to 9 pounds/acre) (NRCC 1974).
BLM application rates will not exceed 1 pound/acre.

The persistence of picloram in soils is considered to be
moderate to high and is related to both treatment rate and
climate. The half-life of the compound has been reported
to range from more than 4 years in arid regions to 1 month
under highly favorable conditions of moisture, tempera-
ture, and organic content of the soil (NRCC 1974). Mitchell
(1969) indicated that picloram residues may occasionally
damage arable crops. NRCC (1974) stated that picloram
is relatively persistent in soil, particularly under dry, cold
Canadian conditions.

On the other hand, two studies of picloram persistence in
arid and semiarid soils suggest that application rates not
exceeding 1 pound/acre/year significantly reduce the
potential for accumulation in the soil. Scifres and others
(1971) reported that studies on semiarid rangeland in
northwest Texas found dissipation of 0.25 pound/acre of
picloram from the soil profile within a year and usually
within 90 days under warm, dry conditions. Residues
usually were restricted to the top 12 inches, at least for 60
days. Five ppb or less were detected below 12 inches,
120 to 180 days after application. NRCC (1974) also
states that at low rates of application, picloram rarely
moves downward beyond the top 30 cm of the profile,
especially in semi-arid regions. '

Vore and Alley (1982) reported that studies on different
soil types in Wyoming showed that the highest
concentration of picloram was in the top 8 inches of soil.



At applications of 1 pound/acre, concentrations ranged
from 0.991 to 0.062 ppm after 117 days. As a comparison,
the acceptable picloram tolerance level for forage grasses
is 80 ppm (40 CFR 180.29). Picloram application rates will
not exceed 1 pound/acre/year to reduce the potential for
accumulation in arid soils of the EIS area.

Bovey and Scifres (1971) reported that picloram was not
detected in a Texas soil after 1 year regardless of
application rate or sampling depth. They also mentioned
that 2 pounds of picloram per acre disappeared from the
top:2 feet of soil at 6 and 12 weeks after treatment,
respectively.

Dicamba has a moderate (3 to 12 months) persistence in
soil compared to other herbicides (Ashton 1982). Dicamba
does not adsorb readily to soil particles and colloids (see
Glossary) and thus has a high degree of mobility in most
soils. The major route for loss of dicamba in soil appears
to be microbial degradation rather than chemical
degradation or photodecomposition.

Glyphosate is rapidly and strongly adsorbed to soil
particles and accounts for its observed lack of mobility, its
tendency not to leach in soil, and its unavailability for root
uptake. Adsorption to soil is believed to be through the
phosphonic acid component. The phosphate level in the
soil influences the amount of glyphosate adsorbed, and
glyphosate adsorption is greater in soils with high
concentrations of trivalent metals such as aluminum and
iron, rather than high concentrations of sodium and
calcium (Dost 1983).

Dissipation of glyphosate in soil is fairly rapid (half-life of
about 2 months) and results mainly from microbial
degradation. The main soil metabolite of glyphosate is
aminomethylphosphonic acid (AMPA), which itself is also
highly biodegradable. (USDA, FS 1984).

An estimated annual total of only 147 acres (out of
approximately 51.5 million acres of public land in the EIS
area), made up of small, widely dispersed blocks, will be
treated with glyphosate under the proposed program.

Since the persistence of 2,4-D and glyphosate in most
soils is short (Ashton 1982; USDA, FS 1984), and they
break down rapidly and completely in most soils, they will
not be present in sufficient amounts or long enough to
reduce the productivity potential of those soils. There has
been at least one study that suggests glyphosate may
effect soil productivity for a period of time after application
in soils containing more than 80 percent sand (Eberbach,
1983). However, the average sand content of rangeland
soils in the EIS area is closer to 30 percent, which is far
below this figure. Considering the low application rates,
number of applications (primarily only once a year), and
physical characteristics of the soils in the EIS area,
glyphosate application should not substantially affect soil
productivity under the proposed program.

Dicamba, because it is mobile and persists longer than
glyphosate or 2,4-D in most soils, will have more of a
possibility for effecting soil productivity. The possibility,
though, is lessened by the low application rates, number

of applications proposed (primarily only once a year), and
physical characteristics of the soils in the EIS area.

Some of the literature reviewed (Mitchell 1969; NRCC
1974) indicates the persistance of picloram in some soils
may detrimentally affect residual plant growth for a period
of time. However, other literature strongly suggests that at
BLM's proposed low rate of application, soil quality and
productivity potential should not be substantially affected.

Impacts on Water
Resources

Chemical treatment would have varying impacts on water
resources from the introduction of herbicides into the
water. The degree of impact would depend on the size of
the treated area, closeness to water, existing water
quality, and type of treatment.

Impacts on Surface Water

The likelihood of a herbicide entering surface water
depends upon the herbicide's persistence and mobility
(see Glossary). Herbicides would most likely enter
streams through drift. Some herbicides could also enter
streams in surface runoff or through erosion of previously
treated soils.

Where large streamflows occur, as in western Oregon and
Washington, herbicides entering streams are heavily
diluted so that little if any herbicide is detected.

In arid or semiarid areas, the normal streamflow is low or
ephemeral. Where streamflow results from thunderstorms,
surface runoff may flush herbicide residuals into streams
in detectable levels. Amounts would depend on the length
of time since spraying in which microbial action has been
degrading the herbicide. The longer the interval, the less
chance of residuals being present.

A study with 2,4-D applied for brush control on hill
pastures in southern Oregon (Norris and others 1982)
found that during 7 months following application, 4 to 5
grams of 2,4-D were discharged into streams,
representing 0.014 percent of the total amount applied.
They concluded that most of the herbicide discharged into
streams in this study were deposited in dry stream
channels or streambanks.

Frank and Sirons (1980) reported an analysis of 949
samples from 11 agricultural watersheds in Ontario,
Canada, in which 66 samples (7 percent) had 2,4-D
residues ranging from 0.1 to 320 parts per billion (ppb).
The two highest residues, 320 and 15.9 ppb, involved
sample collections during the applying of 2,4-D to ditches
and streambanks.

Ghassemi and others (1981) have determined that

2,4-D may remain stable for many months in cool,
nutrient-poor, natural surface waters. This time would
decrease as more microorganisms become present to
biodegrade the 2,4-D. 2,4-D photodecomposes, but
photodecomposition is not considered a major mechanism
for removal of 2,4-D from water. Studies have shown that



2,4-D does not adsorb readily to particles and sediment in
water (USDA, FS 1984) and that the maximum residues of
2,4-D in aquatic environments, when found, are in the
parts-per-billion rather than parts-per-million range
(Ghassemi and others 1981).

From 1977 to 1982, BLM collected water samples from
aerial application of 2,4-D in western Oregon, analyzing
337 samples but finding only 69 testing positive for
2,4-D residue. All of the positive samples contained less
than 30 ppb (USDI, BLM 1983), less than the 1976 EPA
water quality criteria recommended limit of 100 ppb for
drinking water. These sites were sprayed aerially on
relatively steep forest land, whereas the proposed
treatment areas consist mainly of rangeland, which
generally has gentler slopes. Approximately 2,200 acres
are proposed for aerial application of 2,4-D.

On the basis of the previously cited studies on the
environmental fate of 2,4-D in the environment and with
the use of such design features (listed in the FEIS) as
buffer strips, wind restrictions, temperature restrictions,
and pretreatrment surveys to highlight potential problems
and derive solutions, the use of 2,4-D is not expected to
have any significant adverse impact to surface water.

Ghassemi and others (1981) reviewed the persistence
and fate of dicamba in aquatic systems. Because dicamba
salts are highly water soluble and rapidly enter the soil,
sufficient residues are unlikely to remain for transport via
precipitation runoff into nearby water bodies. Frank and
Sirons (1980) found dicamba residues (0.7 ppb) in only 1
of 949 stream samples after dicamba was applied to
watershed soils.

Norris and Montgomery (1975) sampled a stream
following treatment of 165.5 acres of a total 602.7-acre
forest watershed in the Pacific Northwest sprayed aerially
with dicamba at a rate of 1 pound/acre. Samples taken
where the stream flowed out of the watershed contained

dicamba residues within 2 hours after the start of spraying.

These residues rose to a high of 37 ppb at 5.2 hours and
then dropped to background levels (less than 1 ppb) 37.5
hours after the start of spraying. The authors attributed
these residues to drift and to direct application of dicamba
to water surfaces.

In sampling water and bottom sediments in an area of
intense agricuttural use of dicamba, Butler (1980) found
residues in only 2 of 57 water samples with a maximum
concentration of 0.01 ppb. Residues were detected in 5
out of 55 bottom samples with a maximum concentration
of 2.6 ppb.

These studies show that dicamba generally enters the soil
rapidly and is not available for transport into surface
waters. The studies also show that when dicamba enters
surface waters through drift or direct application, it dilutes
or disperses to an undectable concentration in a relatively
short time. With the use of buffer strips and controls on
allowable wind speed for aerial application of herbicides,
dicamba has little chance of reaching surface water in
measurable amounts.

Because of its mobility, picloram may be carried by
surface runoff to nontarget areas, including streams and
ponds. Runoff, however, removes less than 3 percent of
the total picloram applied to soil, and the concentration of
picloram in runoff generally decreases with time as well as
with the time between application and the first rainfall
(Trichell and others 1968 in National Research Council of
Canada 1974). Other factors that decrease the
concentration of picloram in runoff include decreases in
the slope of the terrain, the use of slow-release granular
formulations rather than liquids, and the distance over
which the runoff flows.

Aerial application of a mixture of picloram at 2.5 pounds
active ingredient (ai) per acre and 2,4-D at 5 pounds
ai/acre resulted in detectable levels of picloram in runoff
for 30.5 months from a semiarid watershed in Arizona
(Johnsen 1980). The highest concentration of picloram
detected was 320 ppb in the first storm after treatment. Of
the total picloram applied, 1.1 percent eventually left the
area in runoff.

Butler (1980) sampled stream water and bottom
sediments in an area of Wyoming where picloram was
intensely used in agriculture and found residues in 19 of
57 water samples with a maximum concentration of 0.7

ppb.

BLM's water sampling conducted with the aerial
application of picloram on forest land in western Qregon
from 1977 to 1982 found residues in 2 out of 21 samples
collected. Concentrations were less than 10 ppb in both
positive samples (USDI, BLM 1983).

An average annual acreage of 3,700 acres would be
treated aerially with formulations containing picloram.
Treatment areas would be widely dispersed and generally
smaller than 100 acres. The maximum proposed picloram
application rate and use of the required design features
would prevent formulations containing picloram from
entering the surface water in significant amounts. All of the
determined toxic levels of picloram to plants and animals
are shown in parts per million (ppm), but the studies
showing picloram in surface water have detected it at
parts-per-billion levels. The use of picloram is not
expected to have significant adverse effects on surface
water quality.

Glyphosate has a low tendency to run off because it
strongly adsorbs to both organic and mineral matter and is
subject to biodegradation in natural waters, mainly by
microorganisms. Glyphosate has been found to have a
half-life of from 7 to 10 weeks in natural surface water
(USDA, FS 1984).

The strong adsorbtion of glyphosate to soil particles
greatly reduces its mobility through leaching and surface
washout. Rueppel and others (1977) tested the mobility of
glyphosate in three different soils by means of soil thin-
layer plates spotted with radiolabelled glyphosate. These
plates were washed twice with water, and the final
distribution of radiolabelled glyphosate was determined by
beta camera analysis after each washing. On all three
soils tested, even after the second washing, glyphosate



moved only a short distance, indicating that it is an
immobile herbicide.

Comes and others (1976) investigated the leaching of
residues from irrigation canal banks treated with
glyphosate in the Yakima Valley of Washington. They
detected neither glyphosate nor its metabolite,
aminomethyl phosphonic acid, in the first flow of water
through canals that had been dry for 23 weeks after
glyphosate had been sprayed on the ditch barks at a rate
of 5 pounds/acre.

Annually, an average of 147 acres are proposed for
treatment with herbicide formulation containing
glyphosate, of which 42 acres would be treated by hand
and the rest treated with a vehicle-mounted hand gun.
Little potential exists for drift, and therefore the herbicide
will be almost entirely bound up immediately in the treated
vegetation or by soil particles. The insignificant amount of
glyphosate that might enter the water would quickly come
into contact with water-borne sediment or organic matter
and bind to the medium. The use of glyphosate is not
expected to significantly affect surface water quality.

The proposed application of herbicides would involve
relatively small, widely dispersed areas whose sizes would
rarely exceed 100 acres and most would be smaller than
10 acres. Aerial spraying at the upper reaches of a
watershed often does not attempt to exclude ephemeral
stream channels, which range from a couple of feet to
several yards wide. In these channels, one of two
situations usually apply to preclude the flushing of
herbicides downstream in amounts likely to cause
impacts: (1) enough rain falls to induce runoff but not
enough for the streamflow to reach the next order stream,
or (2) if the streamflow is great enough to reach the next
order stream, enough water flows to dilute the herbicide.
Larger ephemeral stream channels, typically near or in
valley bottoms, would be protected by restrictions similar
to those that apply to other areas such as riparian zones
or wetlands.

With the use of buffer strips and restrictions on equipment,
windspeed, and application rates, significant impacts to
surface water quality are untikely to occur from the normal
use of herbicides. In herbicide spraying operations that
have not applied these restrictions, the amount of
herbicide entering the water has been in the parts-per-
billion range and not in the parts-per-million range that
appears to be the level for most adverse effects. Since
most treatments would be applied not more than one time
per year, little potential exists for herbicides to accumulate
in harmtul amounts.

Alternative 1 is expected to have slight or nonexistent
cumulative effects on water quality. With the design
features proposed, such as buffer strips, restrictions on
allowable wind speed for spraying, restrictions on air
temperatures, and others, little or no herbicide is expected
to enter the water, and any herbicides entering the water
would be dispersed and degraded before the next
application with little or no chance of accumulation.

In Wyoming, the U.S. Geological Survey, in cooperation
with the Wyoming Department of Agriculture, conducted a
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study (Butler 1980) to assess herbicide impacts on water
quality. They selected an area of intensive herbicide use
along rivers and found that only 13 of the 55 bottom-
material samples contained detectable levels of
herbicides. The highest concentration was 8.0 mg/kg of
2,4-D. The report concluded, "...the herbicide
concentrations in Wyoming streams in areas of intense
herbicide use do not seem to be significant” (Butler 1980).

In most instances, treatment areas on BLM-administered
lands are small and dispersed and do not undergo intense
herbicide use. If areas of intense herbicide use along
rivers show little or no detectable levels of herbicides, then
BLM spray operations, which are dispersed, normally
small, and require buffer strips, are not expected to
contribute to long-term measurable levels.

Impacts on Ground Water

The likelihood of a herbicide entering ground water
depends on its ability to move vertically through the soil
profile. Its ability to move depends on factors such as its
ability to adsorb to soil particles, its solubility in water, and
its time period of existence. Physical factors such as soil
type, organic content, soil porosity, and available soil
water are also important for herbicide movement potential.
A highly mobile herbicide is readily soluble in water, has a
low ability to attach itself to soil particles, and persists for
several months. Since picloram, dicamba, and 2,4-D are
mobile herbicides under the above criteria, the potential
exists for detectable traces to enter the ground water.
Glyphosate readily attaches itself to soil particles and is
considered to be a relatively nonmobile herbicide. (See
Soil Impacts section and Appendix K in the FEIS for more
herbicide characteristics.)

The degradability of picloram, 2,4-D, and dicamba highly
depends on the presence of microbes in the soil and
water. Microbes abound in areas of high precipitation, as
in western Qregon, and in areas of high ground water
retention such as flood plains and wetlands. Microbes are
less abundant in the semiarid environment of much of the
BLM-administered grazing land.

The drier grazing land has fewer microbes to degrade
herbicides but also has deeper aquifers and less rainfall to
leach herbicides into the soil profile. The potential for
herbicides to percolate depends on several factors, such
as soil type, organic content, porosity, available soil water,
and chemical composition of the soil. Studies have shown
that herbicides applied at the proper rates do not
concentrate residues below the first foot of the soil profile.
Existing information reveals that herbicides are rarely
leached below the top 10 inches of soil found on the
proposed treatment areas (Ghassemi and others 1981;
USDA, FS 1984),

BLM does not know of any existing studies in the EIS area
that have analyzed ground water samples collected in
conjunction with herbicide application on BLM land. Two
known instances of ground water contamination in
Montana and Wyoming have no relationship to BLM
operations. In the Montana situation, Missoula County had
a special area for washing and rinsing its herbicide
applicator trucks. The resultant rinse water flowed into a
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Table 3-2 Terrestrial Plant Susceptibility to Picloram, Dicamba, and 2,4-D '

Susceptibility?

Picloram Dicamba 2,4-D Ester

Douglas-Fir (Pseudotsuga menziesii) Sl S I-R
Lodgepole Pine (Pinus contorta) MS - -
Spruce (Picea spp.) | I-R -R
Juniper (Juniperus spp.) MS-§ Sl R
Willow (Salix spp.) 8 S-| S
Cottonwood (Populus spp.) S S S-l
Alder (Alnus spp.) S S S
Quaking Aspen (Populus tremuloides) S S S
Big Sagebrush (Artemisia tridentata) R S S-Is
Fringed Sagebrush (Artemisia frigida) S 82 S
True Mountain Mahogany (Cercocarpus montanus) S E !
Rubber Rabbitbrush (Chrysothamnus nauseousus) S S-14 8
Black Greasewood (Sarcobatus vermiculatus) S S S
Serviceberry (Amelanchier spp.) - - S-t
Shrubby Cinquetoil (Potentilla fruticosa) MS-54 S3 S-14
Antelope Bitterbrush (Purshia tridentata) S3 S3 83
Snowberry (Symplocarpus occidentalis) MS 59 S
Lupine (Lupinus spp.) 83 S3 S-l
Geranium (Geranium spp.) S S S-l
Clover (Trifolium spp.) S - S
Alfalfa (Medicogo sativa) S 83 89
Indian Ricegrass (Oryzopsis hymenoides) R3 R3 R
Bluegrass (Poa spp.) R R? R
Thickspike Wheatgrass (Agropyron dasystachym) R3 R3 R4
Western Wheatgrass (Agropyron smithii) R? R R4
ldaho Fescue (Festuca idahoensis) R3 R3 R
Spike Fescue (Festuca kingi) R? R3 R4

Taken from USDI, BLM 1982, this table is a compilation of data from the following sources: Dow Chemical Co. 1979; Klingman 1961, Bovey 1977; Alley 1978

?R-resistant, MS-moderately susceptible, S-susceptible, I-severely injured or partially controlled by 1 itb/acre or less of 2,4-D. S-1 - Control of plant falls

between the susceptible and intermediate ciass.

3Source: Alley 1978

*Studies by the authors shown above found the susceptibilty of ditterent species within a given genus. Generally members within the same genus respond

similarly 1o the same herbicide.

sThe ester formulations are effective on big sagebrush. but the amine formulations little affect this species.

depression that served as a recharge area for the local
ground water aquifer, from which water was used for
drinking. This practice has been discontinued.

The incident in Wyoming resulted from Tordon beads
being applied on frozen ground on a steep slope directly
above an irrigation canal. The overland flow flushed the
pellets into the canal, which flowed across a sandstone
formation, and half of the flow was lost to the ground water
aquifer. The pellets at that time used borate as the carrier,
whereas such pellets are now made with a more soluble
ammonium sulfate carrier. This application was made by a
private party on his own land.

In contrast, two EPA-funded studies in the EIS area have
looked at ground water in relation to farmland use of
herbicides and do provide a basis for drawing some
inferences. One study (Bruck 1986) was conducted in the

vegetable-producing farmland around Ontario, Oregon.
These fields were intensely irrigated, had high water
tables, and annually received relatively high amounts of
herbicides. Of the 13 pesticides tested, only one of the
four chemicals analyzed in this EIS (2,4-D) was included.
The report includes only the analysis results for Dacthal,
which was detected at a maximum level of 290 ppb. EPA
established a health advisory of 500 ppb for dacthal.
Dacthal is not approved for application on rangeland and
would not be used by BLM, Through personal
communication with Bruck on January 14, 1987, it was
learned that no detectable amounts of 2 4 D were found in
the study sample analysis.

The other study (Montana Dept. of Agriculture 1984) was
conducted in three areas of Montana where farm
crops—potatoes, grains, hay—were grown. Selected were
sites that had "the greatest potential for ground water



contamination in Montana." With this direction, the "Field
investigators selected sites with permeable soils, high
water tables, irrigation, and a history of pesticide use."
The maximum level of 2,4-D detected was 0.00039 ppm,
and the maximum level of dicamba was 0.00074 ppm.

Both of these studies were conducted in situations unlike
those at sites to be treated on BLM land. The sites on
BLM land would not be irrigated, would normally not have
a high water table, and would not receive a high annual
rate of herbicide aplication over a relative long period.

From the two previously mentioned EPA studies of
herbicide application on irrigated farmland in the EIS area
(which have detected levels below any suggested limits or
EPA water quality criteria), one can assume that 2,4-D
and dicamba, with the required design features (listed in
the FEIS), would not adversely affect ground water on
BLM-administered land. These design features might
include buffer strips on areas with high water tables, or
timing herbicide application during the drier period of the
year.

Along streams and wetlands, ground water is often close
to the surface. Depending on the hydraulic head of the
aquifer, these areas can be gaining or losing water. If they
are losing water to the aquifer, a potential exists for
herbicides that are flushed into these areas from over
surface flow to be introduced into the ground water. As
addressed in the surface water section, studies have
shown the concentration of herbicides in surface flow to
be in parts-per-billion, and with the further dilution from
entering into the stream or wetland, the concentration
would be even lower. Streams and wetlands are normally
high in micro-organisms, the main agents for
biodegradation of herbicides.

If herbicides do enter the ground water, they might persist
for relatively long periods. Colder water temperatures and
lack of microbiological activity would slow the action
needed to degrade the herbicides. Ground water pumping
could purge the acquifer in some cases, but it is a slow
and expensive process.

BLM has found no studies dealing strictly with herbicide
application on rangeland and its effect on ground water in
the semiarid EIS area. On the basis of studies conducted
on farmland in the EIS area, some conclusions can be
reached. These studies have shown that detectable levels
of 2,4-D and dicamba reached the ground water but under
conditions tavorable for movement of them into the ground
water. Picloram was not included in the studies, but under
identical favorable conditions, it is assumed that picloram
may also be detectable in the ground water. Notable
among these conditions are the following: heavy to
intense irrigation, permeable soils, high water tables, and
heavy use of herbicides. Most of these conditions,
however, are not present on BLM land proposed for
noxious weeds spraying.

Most of the BLM herbicide applications will occur on small,
widely dispersed areas, and with low application rates.
Using studies showing that herbicides are rarely leached
below the top 10 inches of soil, examining studies where
heavy use of herbicides occurred on farmland with little
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detectable amounts in the ground water, and applying
design features such as buffer strips and low application
rates, BLM does not believe its Proposed Action would
adversely affect ground water.

Impacts on Vegetation

Terrestrial vegetation is the environmental component that
would be most affected by the proposed weed control
program. Treatment of noxious weeds could affect both
target and nontarget vegetation. The susceptibility of the
noxious weeds to the proposed herbicides is summarized
in Appendix E of the FEIS. Herbicide use may kill some
nontarget vegetation. The adverse effects on nontarget
plants would depend upon their susceptibility to the
herbicide, residual effects of the herbicide, the rate of
application, and the number of herbicide applications over
the 15-year period of treatment,

Alternative 1 would have the greatest effect on noxious
weeds (target vegetation) in the EIS area by providing the
best possible total cooperative weed control effort.
Alternative 2 would have a somewnhat smaller impact than
Alternative 1. The effectiveness of each herbicide on
individual weed sEpecies is presented in Apgendix E of the
FEIS. Appendix E also shows the susceptibility of many
nontarget plants to 2,4-D, dicamba, picloram, and
glyphosate. Table 3-2 shows terrestrial plant susceptibility
to picloram, dicamba, and 2,4-D. In general, the largest
area of treatment will not exceed 100 acres at one site,
and most often will be less than 10 acres. The publication
Relative Plant Susceptibility to Picloram (Dow Chemical
Company 1983) also shows the susceptibility of many
nontarget plants to picloram.

Except for glyphosate, the proposed herbicides are
selective, affecting broadleaf plants but not grasses.
Glyphosate is a broad spectrum, nonselective herbicide
that affects most perennial plants, annual and biennial
grasses, sedges, and broadleaf plants. Under chemical
techniques, some chemical residue may be left for varying
periods, depending upon soil and climatic conditions.

Dicamba is phytotoxic to a variety of plants, including
conifers. Plant susceptibility depends on differences in the
distribution of dicamba within a plant and differences in
the range of adsorption, translocation, and metabolism.
2,4-D is phytotoxic to many nontarget plants and is highly
toxic 1o young pine seedlings. Impacts to nontarget
species, however, would be localized and site-specific
because of the few acres treated with herbicides and the
methods of controlled application used. Dicamba and
picloram would not be applied by broadcast methods
where conifers grow but would be specifically applied to
target species. Potential loss of nontarget species will be
analyzed in site-specific environmental analyses prepared
before any control measures are implemented.

Aerial application of herbicides, rather than ground
application methods, presents the greater risks for effects
on nontarget vegetation because of the broadcast
application. (Note: glyphosate would not be aerially
applied.)

Because chemical drift could injure or kill nontarget
vegetation, herbicides would not be applied when weather
conditions would defeat their effectiveness or when



controlling the treatment would be a problem (Appendix |
of the FEIS).

Impacts to off-site, nontarget species would be controlied
by method of application and weather conditions at the
time of application. Spray drift would be 1 percent or less
of full concentration at 100 feet downwind, assuming a 5
mph wind during helicopter application. With ground
vehicle application, off-site nontarget species should be
much less affected.

Several incidents of damage to nontarget plants from
picloram spray drift have been reported (see Appendix K),
but the opportunity for spray drift of picloram would be
much reduced because the granular form would be
applieg to 2,800 acres of the estimated 3,700 acres to be
treated.

Table 3-2 presents the susceptibility of terrestrial
vegetation to herbicidal active ingredients. Glyphosate, the
least selective of the herbicides to be used under
Alternatives 1 and 2, would result in the greatest loss of
nontarget vegetation. An estimated 105 acres are
proposed for glyphosate treatment by ground application,
and 42 more acres are proposed for hand wiping of
glyphosate to individual plants. Because these methods
are more successful at exclusively treating target species
than is nonspecific broadcast application, impacts to
nontarget species should be slight. For dicamba, picloram,
and 2,4-D, broadleaf plants would be the main nontarget
group affected. Plants such as rabbitbrush, greasewood,
mountain mahogany, sagebrush, willow, aspen, and many
forbs in or near treatment sites could be weakened or
destroyed.

The extent of any nontarget vegetation loss would depend
on closeness of desirable species to treated weeds,
method and rate of herbicide application, formulation of
the herbicide, and herbicide used. Because hemicide
application rates would be reduced in riparian areas, injury
to nontarget plants in these areas would be minimized.

Most grasses resist applications of the expected use rates
of picloram, dicamba, and 2,4-D. Grasses should become
more abundant as plant competition is reduced after weed
control is implemented.

The impacts of chemicals would be greatest under
Alternative 1 and less under Alternative 2, since more non-
target vegetation would be subjected to direct application
of the herbicide due to the nondiscriminate nature of
applying chemicals aerially.

Although some nontarget plants would be harmed in the
immediate treatment area, only a relatively small area
would be treated. Treatment areas have an average size
ot 5-10 acres and rarely exceed 100 acres. Only about
44,000 acres are proposed for all forms of weed control
annually under the Proposed Action, and less than half of
this area would be treated by chemical methods. BLM-
administered land in the EIS area totals 51.5 million acres,
whereas the area proposed for chemical treatment under
the Proposed Action amounts to 0.87 percent of the total.
In addition, only 147 acres would be treated annuaily by a

nonselective herbicide (glyphosate), of which 42 acres
would be treated by hand application to specific plants. No
areas treated would be denuded of vegetation.

Potential loss of nontarget species will be analyzed in
specific environmental analyses to be prepared before any
control measures are implemented.

Impacts on Animals

Impacts on Livestock and Wild

Horses

2,4-D is partially metabolized by the liver and rendered
more polar, which later facilitates its excretion via the
kidney (EPA Seattle, Region X comment letter dated
January 12, 1987). Dicamba does not tend to accumulate
in the bodies of animals, but is carried in the blood and
digestive systems until animals excrete it from their bodies
or it is metabolized to 3,6-dichloro-2-hydroxybenzoic acid
(USDA, FS 1984). The same is true for glyphosate
(Monsanto Company 1982) and picloram (Fisher and
others 1965).

Most treatments under the proposed alternatives would be
applied when livestock are not in treated pastures, but a
few spot treatments could be applied at any time,
regardless of the presence of livestock. Herbicide
treatments would follow all label directions for livestock
grazing and management (see Appendix O in the FEIS).

Studies of force-feeding of herbicides to cattle and sheep
show some detectable levels of residue, but no study
found livestock to be harmed by ingesting amounts of
chemical equal to or less than the no observed effect level
(NOEL) (USDA, FS 1984).

Levels of ingestion of forage treated with herbicides
proposed for use under Alternatives 1 and 2 fall well below
the NOEL, and thus livestock and wild horses would not
be harmed.

Impacts on Wildlife and Fish

Chemical control of noxious weeds would improve
selected habitat areas, cause the loss of some habitat
diversity, destroy a few small animals, and temporarily
displace a minimal humber of large animals. The most
important impact would be to improve habitat used as food
and cover by removing undesirable vegetation. Projects
that prevent further degradation of important habitat would
benefit fish and wildlife over the long term (National
Academy of Sciences 1968; Morris and Bedunah 1984).

The loss of habitat diversity would be localized and reduce
some wildlife numbers for only a short period. Most short-
term impacts would be low over the entire area because of
the small areas treated (usually less than 100 acres and
most often less than 10 acres) as compared to the land
base that is spread over five states. Some chemical
control treatments that remove 100 much nontarget
vegetation on small, unique, or crucial habitat areas could
harm selected wildlife populations. To prevent
unacceptable adverse impacts to those sensitive wildlife



populations, key habitat areas would be avoided. Site-
specific plans would weigh the losses and gains of each
project to ensure that wildlife and fish populations and
habitat diversity would be maintained. Mitigation measures
such as seasonal restrictions, partial treatment, buffer
zones, or replanting would be used to minimize impacts to
wildlife and fish. Few acute or chronic toxic impacts are
expected to occur from chemical treatments.

Noxious weeds that invade small unique habitat areas or
dominate wide expanses of important habitat areas are
usually detrimental to wildlife and fish. Noxious weeds
usually reduce habitat diversity or eliminate key plants
used for food or cover by animals. Although noxious
weeds provide some food or cover for a few wildiife
species (goldfinches eat Canada thistle seeds, leafy
spurge provides some ground cover for horned larks),
most native communities have greater vegetation diversity
and better forage and cover for wildlife and fish (Yoakum,
1979). In most cases, control of noxious weeds that
degrade such wildlife habitat would actually be more of an
overall benefit to wildlife and fish.

Native forbs and shrubs are usually susceptible to
herbicide treatments, and the loss of these important food
or cover plants could harm wildlife and fish on small or
unique habitat areas (e.g., riparian, wet meadows,
wetlands). Wildlife or fish species that are restricted to
isolated habitat areas or that are not mobile are highly
susceptible to large changes in their habitat. In the short
term, these wildlife and fish could be harmed by major
losses of nontarget vegetation.

A risk assessment for wildlife and fish was made to
determine the potential impact to wildlife from the use of
herbicides for BLM's weed control program. A summary of
the risk assessment follows.

Wildlife risk is a function of the inherent toxicity (hazard)
and the amount of the chemical (exposure) that animals
may take in from the herbicides. Doses are determined by
using a series of highly conservative, simplifying
assumptions concerning spraying operations for likely
(routine) dose estimates or highly unlikely (extreme dose
estimates.

2,4-D is only moderately toxic to most wildlife species but
is toxic to highly toxic to aquatic species. Some small
mammals, amphibians, and reptiles may experience minor
to moderate acute toxic effects (routine dose exceeds the
EPA risk criterion of 1/5 the LDsgp). Amphipods and
aquatic snails are the most sensitive species. Exposure
estimates for all terrestrial species are well below the
LDsp. Adverse effects are unlikely to occur in aquatic
animals from exposure to 2,4-D.

Glyphosate (Rodeo formulation) is generally of low toxicity
for most wildlife species. LDgg's for wildlife from
glyphosate are well below the 1/5 LDgq criterion for
routine and extreme doses. No adverse effects to aquatic
species are expected. It is practically nontoxic to aquatic
organisms.

Picloram is of low toxicity to most wildlife. Tordon 2K and
Tordon 22K are slightly toxic to aquatic organisms. Bluegill
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are the most sensitive species tested. Doses for both
routine and extreme cases are well below the 1/5 LDg
level for wildlife and domestic animals. No adverse effects
to these animals are expected.

Dicamba is of low toxicity to most birds and mammals. It is
slightly toxic to most aquatic organisms. Amphipods have
the greatest sensitivity to dicamba. Exposures for most
species are below the LDg(. Several species will be
exposed to levels exceeding 1/5 LDsq. Some species,
particularily small animals, could be harmed by exposure
to dicamba. Aquatic species are not expected to be
harmed by exposure to dicamba.

These herbicides are generally low to moderately toxic to
terrestrial wildlife. Aquatic species are more sensitive to
most of the herbicides. Dicamba and picloram are usually
less toxic than 2,4-D and glyphosate. In routine cases,
most animals are unlikely to be exposed to fatal doses of
the herbicides. In extreme cases, individual animals could
receive acute doses.

The order of risk to wildlife from proposed noxious weed
control programs in decreasing order is dicamba, 2,4-D,
glyphosate, and picloram. Risks depend on application
rates, exposure rates, and inherent toxicity of the
compounds. Use of lower rates for 2,4-D and dicamba
could reduce the risk to wildlife.

A more thorough summary of impacts on wildlife and fish
from exposure to 2,4-D, glyphosate, picloram, and
dicamba may be found in the Wildlife Health Effects
section of Appendix K.

Chronic (long-term) effects of herbicides on wildlife and
fish are not expected. Fish and wildlife excrete herbicide
residues, which tend not to be concentrated in body
tissues (USDA, FS 1984).

Controlling exotic noxious plants and encouraging native
plant growth would ensure future productivity and use of
the land for livestock grazing and wildlife. Implementing
the proposed weed control program, however, would
cause a temporary loss of habitat diversity of treated sites,
where treated vegetation serves as food and cover for
wildlife.

In the short term, the loss of target and nontarget
vegetation would cause temporary loss of food and cover
for wildlife in the treatment areas. Over the long term,
increased vegetation diversity of grasses and forbs would
increase the productivity of the land for wildlife. Failure to
control or limit the spread of such noxious weeds as
knapweed and leafy spurge could reduce as much as 60
percent the long-term productivity of palatable native
plants (Bucher 1984; Baker 1983).

Under Alternatives 1 and 2, habitat diversity would
improve over the long term and benefit most animal
species. A few wildlife and fish populations on isolated or
small unique habitat areas could be temporarily harmed.



Impacts on Human Health

Introduction

The analysis of the potential human health effects
of the use of chemical herbicides to control noxious
weeds was accomplished using the methodology of
risk assessment generally accepted by the scientific
community. (The reader is referred to the Glossary
for definition of scientific terms.) In essence, the
risk assessment consists of comparing doses peo-
ple may get from applying the herbicides (worker
doses) or from being near an application site
(public doses) with doses estimated to be safe
based on animal laboratory studies.

The analysis in this SEIS is aimed at answering the
following questions relating to the human health ef-
fects of BLM’s noxious weed control program.

1. Will people die if they are exposed to the
herbicides?

2. Will people experience toxic effects that are not
fatal, such as appetite loss, changes in body
weight, nausea, irritated eyes or skin, decreased
enzyme levels, or kidney or liver damagse, if they
are exposed to the herbicides?

3. Will a woman’s reproductive success, as in-
dicated by either fertility, toxicity to a fetus, or the
survival and weight of her offspring change if she
is exposed to the herbicides?

4. Will a pregnant woman’s embryo or developing
fetus be malformed if she is exposed to the
herbicides?

5. Will people develop cancer if they are exposed to
the herbicides?

6. Will the genetic information in a person’s
reproductive cells be damaged, e.g., mutate, if he
or she is exposed to the herbicides?

A number of problems contribute to the uncertainty
in this process of judging risks to human health
from laboratory animal studies. First, the estimated
safe levels established in the laboratory are the
result of tests on laboratory animals, particularly
rats and mice, where dose levels produce no
observed effects. To allow for the uncertainty in ex-
trapolating from these no-observed-effect levels
(NOEL’s) in laboratory animals to safe levels for
humans, additional safety factors are used. The
generally accepted factors (Thomas 1986) are 10 for
moving from animals to humans (between species
variation) and another 10 to account for possible
variation in human responses (within species varia-

tion). This 10 times 10 or 100-fold safety factor
means the laboratory NOEL dose reduced one hun-
dred fold would be considered a safe dose. In this
risk assessment a margin-of-safety (MOS) has been
calculated for each estimated dose by dividing the
animal NOEL by the estimated dose. The computed
MOS is then compared to the 100-fold safety factor
to judge the risks of toxic effects.

A second area of uncertainty lies in comparing
human doses received only once or over a period
of less than a week to doses received by animals
over a period of months or years. (All public and
accidental doses are generally one-time events.)
This risk assessment uses the MOS approach
discussed above in comparing one-time human
doses to lifetime animal doses in all of these cases
even though this leads to an exaggeration of the
risks.

A different approach is used to assess the risks to
humans of chemicals that may cause cancer since
they are assumed to have no comparable margin of
safety so that there is some risk even at extremely
low doses. In this case a cancer potency value, ex-
pressing the probability of developing tumors at in-
creasing dose levels, is taken from lab animal
studies and adjusted for the differences in body
weight and lifetime duration between the lab
animals and humans. This potency times an
estimated human lifetime dose provides an estimate
of human cancer risk.

A third area of uncertainty involves the estimation of
the human doses liable to occur in herbicide use.
This risk assessment has been designed to
overestimate doses to err on the side of safety. All
exposures were calculated on the basis of applica-
tion rates 20 to 30 percent higher than actually pro-
posed. In reality, workers are likely to receive some
low level doses because they work with the
chemicals routinely. However, standard safety prac-
tices and the use of protective clothing will normally
reduce their actual dose levels far below those
estimated in this analysis. The same is true of the
doses from any spraying or spill accidents that
might occur, since the normal procedure would be
to wash immediately. In addition, no member of the
public is likely to receive as high a dose as
estimated in this risk assessment; again because
normal safety practices, and the remoteness of
most treated areas limit the possibility of the public
receiving any dose at all. Furthermore, the public
doses estimated here exaggerate the amount they
could receive. No herbicide degradation is assumed
to occur, the public is not assumed to wash
themselves or their food items after a spraying, and
they are assumed to consume water that has
received herbicide from drift or a spill immediately
after the event. Thus, the way in which exposures
are estimated in this risk assessment and the way
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the risks are judged both tend to exaggerate the
real risks, to err on the side of protecting human
health.

Finally, attention must be drawn to the fact that the
herbicides proposed for use, Banvel, Rodeo, Tordon
22K and Tordon 2K, and Esteron 99 and DMA-4,
have not in themselves as formulated products
been subject to extensive toxicological testing.
Rather, the active or technical ingredients in each of
those herbicides, respectively, dicamba, glyphosate,
picloram and 2,4-D, are what have been in varying
degrees tested. Each herbicide proposed for use,
though, contains in its formulation other ingredients
commonly known as inerts. EPA has recently ex-
pressed a general concern about the toxicity and
risks of some inerts in some formulations of some
herbicides. Accordingly, one segment of the public
has offered the opinion that unless and until her-
bicides are evaluated as formulated products, taking
into consideration their active and inert ingredients,
no complete evaluation of the herbicides, toxicity
and risks can be presumed. The opinion, though, is
largely beside the point here. EPA has determined
that the herbicides proposed for use here, with one
lone exception, contain inerts that do not support a
specific concern for toxicity or risk. (EPA 1987b).
The one exception is a petroleum distillate in
Esteron 99. The risk posed by that inert is as-
sessed. But otherwise, in light of the EPA report,
the analysis here focuses on the active ingredients
of Banvel, Rodeo, Tordon 22K and Tordon 2K, and
Esteron 99 and DMA-4. Since each herbicide’s in-
erts are neither of toxicological concern nor sug-
gestive of concern, with the one noted exception,
and because a number of assumptions
overestimate the exposure from each herbicide’s ac-
tive ingredient, an analysis of each herbicide’s ac-
tive ingredient should subsume each herbicide’s
risk as a formulated product.

Worst-Case Analysis

Recently, the Council on Environmental Quality
amended its regulation (40 C.FR. 1502.22), which
addresses incomplete or unavailable information in
an environmental impact statement. The new
regulation provides that in instances where relevant
information concerning adverse impacts is not
known and the overall costs of obtaining it are exor-
bitant or because the means to obtain it are not
known, the agency must undertake four steps in its
environmental impact statement. Specificially, the
new regulation provides that the agency must in-
clude within the document:

(1) a statement that [the] information is incomplete
or unavailable;

(2) a statement of the relevance of the incomplete
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or unavailable information to evaluating reasonably
foreseeable significant adverse impacts on the
human environment;

(3) a summary of existing credible scientific
evidence that is relevant to evaluating the
reasonably foreseeable significant adverse impact
on the human environment; and

(4) the agency’s evaluation of such impacts based
upon theoretical approaches on research methods
generally accepted in the scientific community.

The new regulation also rescinded the old require-
ment that the agency prepare a worst-case analysis
on the risk of proceeding in the face of uncertainty
about a proposed action’s environmental effects.
The Council on Environmental Quality has stated
that “[if] on environmental impact statements in pro-
gress, agencies may choose to comply with the re-
quirements of either the original or amended
regulation.”

While this SEIS was prepared after the Council on
Environmental Quality amended the original regula-
tions, it nonetheless also includes a worst-case
analysis. It is included because this document sup-
plements an EIS prepared under the original regula-
tion. The approach maintains consistency between
the FEIS and SEIS.

Glyphosate. Information gaps include lack of ex-
posure studies for workers and the public and for
animals in the spray area. EPA’s preliminary
analysis of a study in August 1985 showed that
there may have been a weak oncogenic effect.
More recently, EPA’'s FIFRA Scientific Advisory
Panel found the data to be inconclusive. Therefore,
BLM has prepared worst-case analyses.

2,4-D. Information gaps include the lack of ex-
posure studies for the public. A number of studies
have assessed the carcinogenicity of 2,4-D, and
thus far, there are no conclusive data demonstrating
the carcinogenicity of 2,4-D (JARC 1977; Mullison
1981). However, there is also general agreement
that none of these studies was adequate (EPA
1982; WHO 1984). A long-term oncogenicity study
has been received and is under review. Preliminary
findings by EPA indicate that it is positive for
cancer. There are also some questions regarding
the ability of 2,4-D to cause heritable mutations.
Therefore, BLM has prepared worst-case analyses.

Dicamba. No field data exists for exposure studies
for the public and for animals in the spray area.
Therefore, BLM has prepared a risk analysis on
threshold effects.

EPA has requested more studies for cancer and
chronic effects, but because existing chronic
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feeding studies do not show chronic effects or pro-
vide tumor data, cancer potency curves cannot be
calculated. Without a base of information from
which to calculate cancer potency curves, a cancer
risk analysis on dicamba can not be meaningfully
conducted. The worst case, however, is
hypothesized.

Picloram. Information gaps include lack of ex-
posure studies for the public and for animals in the
spray area.

The issue of carcinogenicity has also been raised in
the case of picloram. A carcinogenesis bioassay of
picloram in rats and mice was conducted by Gulf
Research Institute for the National Cancer Institute
(1978). Picloram was not found to cause cancer in
mice or male rats. However, the study concluded
that under the bioassay conditions, the findings
suggested the ability of picloram to induce benign
tumors in the livers of female Osborne-Mendel rats.
According to a classification scheme devised by the
National Cancer Institute (NCI), however, picloram
was listed among chemicals where evidence for
carcinogenicity in animals was equivocal at best
(Griesmer and Cueto 1980). EPA has requested ad-
ditional data and both rat and mouse cancer
studies should be completed this year. Because
there is scientific uncertainty regarding the ability of
picloram to cause cancer, a worst-case analysis was
conducted.

BLM does not have the staff, expertise, or funds to
fill the existing data gaps, and the time required to
perform these studies would seriously delay the ex-
ecution of state-mandated noxious weed control pro-
grams. To fill all the data gaps pertaining to the car-
cinogenicity potential of picloram, 2,4-D, and
glyphosate would require a total investment of be-
tween $3.5 million and $4.2 million and 5 years (see
Appendix M in the FEIS).

Most, if not all, of the research to fill these data
gaps for 2,4-D is being conducted by a task force of
manufacturers. Research on picloram is being con-
ducted by Dow Chemical Company (1984).
Therefore, BLM’s conducting such studies would
constitute unneeded duplication. Additionally, the
Courts, citing the requirements of NEPA (Southern
Oregon Citizens Against Toxic Sprays, Inc. vs. James
Watt et al., 1982), ruled that BLM must perform a
worst-case analysis evaluating the risks of using
herbicides and assessing the probability of the
worst case actually happening. Therefore, the worst-
case analysis for 2,4-D, glyphosate, and picloram is
included in this SEIS as Appendix N. A risk
analysis for dicamba is also included.

Structure of the Risk
Assessment

The risk assessment methodology that was used in
this SEIS consisted of three principal steps: a
hazard analysis, an exposure analysis, and a risk
analysis. Appendix N presents a complete descrip-
tion of the assumptions, calculations, and results of
these analyses.

In the hazard analysis, a review was made of rele-
vant public literature and publicly available sum-
maries of proprietary data to determine the hazard
that each herbicide may present. The hazard
analysis included a review of relevant laboratory
animal studies on acute (single dose), subchronic
(short term dosing), and chronic (long-term or
lifetime dosing) exposures via dermal, inhalation,
and ingestion routes. Appendix K presents reviews
of the relevant toxicological literature for dicamba,
2,4-D, picloram, and glyphosate.

The second step of the analysis consisted of deter-
mining the highest exposures workers and the
public are likely to receive under the proposed pro-
gram. Because no analysis of this kind could con-
sider all the combinations of circumstances under
which a herbicide might be sprayed, a generic ex-
posure analysis, which investigators conducted
represents a conservative, simplified description of
both operational parameters and potential routes of
exposure for humans. Appendix N presents the
assumptions and results of the exposure analysis.

The analysis of risk was conducted once exposures
were determined in this generic analysis. The
human exposure levels were compared with the
animal hazard levels detailed in the first step. These
comparisons were used to determine the risk to
humans under the specified circumstances of ex-
posure. Appendix N presents the quantitative results
of the risk analysis. The following sections sum-
marize the results in layman'’s terms.

Hazard Analysis

Types of Toxicity Studies

Acute Toxicity Studies. Acute toxicity studies are
used to determine the median lethal dose (LDsp ),
which is the dose that kills 50 percent of the test
animals. The lower the LDsq, the greater the toxicity
of the chemical. The LDs, ranges and toxicity
categories used in this risk assessment are those of
the EPA classification system using rat LDso’s, as
shown in Table 3-6 (adapted from Maxwell 1982, as
cited in Walstad and Dost 1984). Because lethality
is the intended toxic endpoint, dose levels usually
are set relatively high in acute studies. The animal
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most commonly used for oral LDsg's is the rat. Rab-
bits are used most often to determine dermal
LDso,S.

Because death represents the extreme toxic conse-
quence for judging possible effects from the use of
herbicides, the policies of regulating agencies
regarding acceptable intake levels of these
chemical compounds are most often based not on
acute studies, but rather on longer term toxicity
tests designed to find the dose level that produces
no effects in the animal species tested.

Subchronic Toxicity Studies. Subchronic studies
of up to 90 days duration are designed to determine
the toxicity reference level called the no-observed-
effect level (NOEL), which is the highest dose level
at which no toxic effects are observed. If a chemical
produces effects at the lowest dose tested (LDT) in
a study, the NOEL must be at some lower dose. If
the chemical produces no effects, even at the
highest dose tested (HDT), the NOEL is equal to or
greater than the HDT. Subchronic studies, normally
employing lower dose levels than acute studies,
provide information on systemic effects, cumulative
toxicity, the latency period (the time between ex-
posure and the manifestation of a toxic effect), the
reversibility of toxic effects, and appropriate dose
ranges to be used in chronic tests. The adverse ef-
fects may include death; decreased rate of food
consumption; change in body weight; decreased
enzyme levels; changes in blood constituents, such
as red blood cells (RBC’s) or white blood cells
(WBC'’s); undesirable constituents in the urine; or
microscopic changes in tissues.

Teratogenicity tests (teratology studies) determine
the potential of a chemical to cause malformations
in an embryo or a developing fetus between the
time of conception and birth. These studies,
generally using rats or rabbits, may be conducted
over several generations. The animals are
monitored for functional as well as structural
deformities.

Chronic Toxicity Studies. Chronic studies, like sub-
chronic studies, are used to determine systemic
NOELs. All other things being equal, the longer the
study from which the NOEL is derived, the more
reliable the resulting value. Chronic studies, are
also important in determining doses that are hazar-
dous to reproductive success or in determining
whether the chemical causes cancer. Tests for
systemic effects, teratogenicity, reproduction effects,
and carcinogenicity provide the bulk of chronic data
on laboratory animals.

Feeding experiments of more than 90 days are con-
sidered to be chronic studies. These tests can
determine systemic NOELs and define organ sites
where long-term exposure can cause deleterious ef-
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fects. Blood chemistry, hematology, microscopic,
and gross pathology of the laboratory animals can
provide detailed information on the effect of the her-
bicide during the animal’s lifetime.

Reproduction studies are conducted to determine
the effect of the chemical on reproductive success
as indicated by fertility (production of reproductive
cells), fetotoxicity (direct toxicity to the developing
fetus), and survival and weight of offspring. These
tests are performed at doses similar to those used
in teratogenicity studies and generally use rats.
Both male and female rats are exposed to the
chemical for a number of weeks before mating. The
number of resulting pregnancies, stillbirths, and live
births are recorded. Tests are usually conducted
over two or three generations.

Carcinogenicity tests (cancer studies or oncogenici-
ty studies) examine the potential for a chemical to
cause cancerous (malignant) or nonmalignant
tumors when fed in the diet over the animal’s
lifetime. Testing is normally conducted with rats or
mice for a 2-year period.

Mutagenicity Assays. Mutagenicity assays are us-
ed to determine the ability of a chemical to cause
physical changes (mutations) in an organism’s basic
genetic material (DNA) that could be passed on
from one generation to the next. The species used
in these tests range from primitive organisms, such
as the bacteria Salmonella, Escherichia, and Strep-
tomyces; the mold Aspergillus; the yeast Sac-
charomyces; and the fruit fly Drosophila, to the
more advanced organisms that include mammalian
species. Tests may be conducted in vivo (within the
body of the living organism) or in vitro (on cells
cultured outside the body in a petri dish or test
tube).

Mutagenicity assays may be divided into three
categories: 1) tests for detecting gene mutations, 2)
tests for detecting chromosomal aberrations, and 3)
tests for detecting primary DNA damage. Included
within the first group are microbial assays, involving
prokaryotic (bacteria) and eukaryotic microorgan-
isms, developed to detect reverse mutations and 1o
a limited extent, forward mutations. Examples of
tests for detecting chromosomal effects include
mammalian cytogenetic assays in Chinese hamster
ovary cells in vitro, and mice bone marrow
micronucleus in vivo. The existence of DNA
damage caused by mutagens is detected by
biologic processes such as DNA repair and recom-
bination, which occur after DNA damage. Tests to
determine such processes utilize bacteria, yeast,
and mammalian cells in vitro, with or without
metabolic activation.

A detailed discussion (with complete citations) of
the toxicity of the four active ingredients in the



herbicide formulations proposed for use is
presented in Appendix K. This information includes
the most recent studies available from EPA. The
following section summarizes the toxicity for each.

Dicamba. In experimental studies with mammals,
dicamba was a mild skin irritant, a moderate skin
sensitizer, and a severe eye irritant, although the ef-
fects were transient. Acute oral doses of dicamba in
laboratory animals resulted in slight toxicity. A sub-
chronic rat study that found slight liver cell altera-
tions at the highest dose tested produced a NOEL
of 25 mg/kg/day. Chronic consumption by dogs and
rats showed no adverse health effects, but chronic
consumption by mice caused decreased body
weight and increased liver weight. No carcinogenic
effects were noted in these chronic feeding studies.
EPA does not consider these chronic studies ade-
quate for the registration guidelines under the
Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) and has requested additional studies for
both chronic effects and cancer. A recent cancer
study that EPA considered adequate showed no
carcinogenic effect (Taylor 1986).

Although EPA now has valid data to determine that
dicamba is not a carcinogen, the guidelines require
negative data on three species. Data to complete
the guidelines package has been requested by
EPA.

Dicamba caused no reproductive or teratogenic ef-
fects in rats. In rabbits, dicamba caused post-
implantation losses, decreased number of live
fetuses, and decreased fetal weights. The NOEL for
this study was 3 mg/kg based on maternal toxicity.
EPA has requested additional information on the
mutagenic potential of dicamba. On the basis of a
number of bacterial and in vitro test systems not
reviewed by EPA, dicamba has not been shown to
produce mutagenic effects.

2,4-D. Based on acute toxicity, 2,4-D is moderately
toxic to humans. Acute and chronic toxicity studies
in mammals revealed general systemic toxic effects
following ingestion of large doses of 2,4-D. Similar
clinical symptoms have been observed in human
cases. Even though dermal absorption of 2,4-D is
limited, the herbicide has produced peripheral
neuropathy (nervous system damage in the limbs)
in a few individuals after accidental exposure. In a
limited number of cases, the recovery has not been
complete. A recent chronic rat feeding study
resulted in a NOEL of 1 mg/kg/day based on kidney
effects.

In reproduction and teratogenesis studies,
decreases in birth weight, litter size, and fertility
were observed; however, these adverse effects were
caused by high doses that also caused maternal

toxicity (WHO 1984). The lowest NOEL from a rat
teratology study was 25 mg/kg/day. The lowest
NOEL from a recent multigeneration reproductive
study is 5 mg/kg/day.

2,4-D has shown weak mutagenic activity in some
assays, but generally has been found to be non-
mutagenic in most of the microbial systems
investigated. 2,4-D may be a weak mutagen but
probably is without significance as an environmen-
tal mutagenic hazard.

Previous chronic studies were not regarded as
positive for cancer by the majority of the scientific
community, although there was a concensus that
more data were needed. Epidemiology studies con-
ducted for farmworkers in Kansas have suggested
an increased risk of a certain type of cancer (non-
Hodgkins lymphoma) in humans exposed to
phenoxy acids and chlorophenols. EPA has recently
received and is in the process of completing their
review of a new cancer study. The Agency con-
siders the new study to show 2,4-D as positive for
cancer. However, EPA has stated that the cancer
potency values based on a previous study that are
used in this risk analysis would not underestimate
the risk of cancer for 2,4-D (EPA 1986c).

Picloram. Acute LDsp’s of greater than 3,000 mg/kg
classify picloram as slightly toxic. Although picloram
alone does not cause skin sensitization, in com-
bination with 2,4-D it is capable of producing sen-
sitizing reactions in humans. No birth defects have
been shown in laboratory animals, but in a
3-generation reproduction study, reduced fertility
was observed at the highest dose tested (NOEL =
50 mg/kg/day). A six-month dog study resulted in a
NOEL of 7 mg/kg/day based on increased liver
weights. Cancer studies conducted by the National
Cancer Institute indicate that picloram was not car-
cinogenic in mice or male rats and that at high sus-
tained doses could produce benign liver tumors in
female rats. EPA considers this study of ques-
tionable value and has requested additional data.

Glyphosate. Glyphosate generally has low toxicity
to mammals, as reflected by its acute LDso value of
5,400 mg/kg in rats. It is only slightly irritating to the
skin and eyes. A 2-year chronic feeding study did
not indicate any oncogenic or other chronic effects
at the highest dose tested (31 mg/kg/day). Studies
have shown that glyphosate is neither teratogenic
nor mutagenic, and a recent 3-generation reproduc-
tive study reviewed by EPA set a NOEL of 10
mg/kg/day.

In a review of preliminary data from recent
glyphosate cancer studies using mice and rats, EPA
found one study to be positive for cancer. However,
in these cancer studies on both sexes of two
species of test animals, the incidence of only one
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Table 3-3. Summary of Acute and Chronic Toxicity Thresholds Based on Results From

the Most Sensitive Species

Provisional4

Allowable
Reproductive? Daily Intake

Acute Oral Systemic Toxicity2 Toxicity NOEL Set by EPA
Herbicide LDso in mg/kg NOEL in mg/kg/day in mg/kg/day in mg/kg/day
2,4-D 100 1 5 0.01
Picloram 2,000 7 50 0.007
Glyphosate 4,320 30 10 0.1
Dicamba 75 25 3 0.0125

1Based on review by Sassman and others 1984.

2Lowest NOEL found in the literature (see Appendix K) for general systemic effects such as changes in kidneys, liver, or decreased food consumption.
ILowest NOEL found in the literature (see Appendix K) for reproductive effects such as birth defects, fertility, fetotoxicity, or maternal toxicity.
4EPA used the lowest NOEL and reduced it by a safety factor (100, 1,000, 100, and 2,000 for 2,4-D, picloram, glyphosate, and dicamba respectively).

Table 3-4. Comparison of Acute Toxicity
of Technical Active Indgredients (a.i.)
Versus the Formulated Products

Herbicide Technical LD, (mg/kg)  Formulation LDs, (mg/kg)
24-D2 35 Estron 99 = 2100

DMA-4 =1000
Dicamba? 757 Banvel D =2629

Banvel CST = >5000
Glyphosate' 4320 Rodeo = >5000 mglkg
Picloram? 2,000 Tordon 22K = 10,330 mg/kg

Tordon 2K = >5000 mglkg
Source:

1Tom Hooganhem, Monsanto Company, St. Louis, Missouri, Personal
Communication, February 1987.

2Alice Organ, Dow Chemical Co., Midland, Michigan, Personal Com-
munication, February 1987.

IWeed Science of America, 1983,

tumor type in one sex of one species was found to
increase with increasing doses of glyphosate. This
increase in tumors occurred only at very high ex-
posure levels (much higher dosing than normally
used in long-term studies of pesticides) and the
positive findings depended upon the presence of
tumors in only 4 of 149 treated animals. To the ex-
tent that it is actually an oncogen, EPA has stated
that these results indicate that glyphosate is likely
to have only a weak oncogenic effect. More recent-
ly, EPA’'s FIFRA Scientific Advisory Panel found that
the data on glyphosate’s oncogenic potential are in-
conclusive. The Panel proposed that glyphosate not
be classified until a data call-in for further studies in
rats, mice, or both provides clarification of unre-
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solved questions. Based on the information current-
ly available, EPA has indicated that it does not ex-
pect any significant risk from the use of glyphosate
in accordance with label directions.

The State of California Department of Food and
Agriculture has undertaken an ongoing review of
studies submitted to it for registration of glyphosate.
Some of those studies were also submitted to EPA
for the federal registration process. The State’s
preliminary findings as they relate to EPA's review
summarily are as follows:

Chronic rat, onco rat, and repro rat studies had a
data gap, were inadequate studies with no adverse
effect indicated; chronic dog, terato rat, terato rab-
bit, gene mutation and chromosome studies had no
data gap, had no adverse effect indicated; onco
mouse study had no data gap with possible
adverse effect indicated; and DNA damage study
had a data gap, was an inadequate study with
possible adverse effect indicated. The neurotox
study was not required (CDFA 1986).

The results of the hazard analysis for each her-
bicide, including the LDs, and the lowest no obser-
vable effect levels (NOELSs) for systemic and
reproductive effects found in the literature, are sum-
marized in Table 3-3.

Inert Ingredients

inert ingredients are chemicals used with the active
ingredient in preparing a formulation of a herbicide.
Inert ingredients are used to provide a carrier for
the active ingredient that facilitates the effective ap-
plication of the herbicide. Inerts are not intended to
supplement the herbicide’s toxic properties.



Table 3-5. Lowest Margins of Safety for Occupational and Public Exposures

Workers
Aerial
Pilot
Mixer-loader
Supervisor
Observer

Ground Vehicle
Driver
Mixer-loader
Driver-mixer-loader

Ground Hand

Mixer-loader-applicator

Public
Dermal (drift)
500 feet
1/4 mile
1/2 mile

Oral Ingestion
Water
Meat
Berries

Dermal and
Oral Exposure (Public)

Dermal Exposure
Aerial Spray (Public)

Ground Hand
Applicator with
Oral Exposure
(Occupational)

Spills onto skin

(0.5 liter)
Concentrate
Spray Mix (Aerial)
Spray Mix (Ground)

Spills into Water

(1 liter consumed)
Pond, Helo
Reservoir, Helo
Pond, Truck
Reservoir, Truck

Dicamba

2,4-D Picloram ./ Glyphosate
(NOEL = 1) (NOEL = 7) (NOEL = 10) (NOEL = 3)
Lowest Margins of Safety for Major Mixing Errors
9 180 —_— 77
2 41 —_ 18
23 500 —_—— 214
6 135 —_— 58
10 212 102 45
2 41 20 9
2 35 17 7
4 90 43 19
>5,000 >10,000 >10,000 >10,000
>10,000 >10,000 >10,000 >10,000
>10,000 >10,000 >10,000 >10,000
213 >5,000 >2,000 349
714 >10,000 >5,000 >1,000
909 >10,000 >10,000 >1,000
Lowest Margins of Safety for Extraordinary Exposures
118 >2,000 >1,000 150
10 >10,000 83 100
4 87 41 18
Lowest Margins of Safety for Doses Due to Spilis
94 1.5 -7.2 -31
-14 15 — -9
-1.4 175 71 1
13 280 — 120
1,000 >1,000 _ 882
9 194 91 14
667 >1,000 >1,000 1,000
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EPA’s Office of Pesticide Programs (EPA 1986h)
has identified about 1,200 inert ingredients that are
now used in approved pesticides and has reviewed
the existing evidence concerning the toxicity of
these inerts, including laboratory toxicity data,
epidemiological data, and structure/activity relation-
ships. Of particular concern in reviewing the inerts
was their potential for causing chronic human
health effects. The EPA review resulted in
categorizing the 1,200 inerts into four lists.

List 1 contains about 55 inerts that have been
shown to be carcinogens, developmental tox-
icants. neurotoxins, or potential ecological
hazards and that merit the highest priority for
regulatory action.

List 2 contains approximately 50 chemicals that
have been given high priority for testing because
toxicity data is suggestive, but not conclusive, of
possible chronic health effects or because they
have structures similar to chemicals on List 1.

List 3 contains about 800 chemicals that are of

lower priority because no evidence from toxicity
data or from a review of their chemical structure
would now support a concern for toxicity or risk.

List 4 of about 300 chemicals contains those in-
erts generally recognized as safe.

Because EPA normally classifies inert ingredients
as “‘Confidential Business Information’’, information
on them does not have to be released by EPA to
the public under the Freedom of Information Act
(see also 40 CFR 1506.(a)). Nonetheless, the BLM
requested that the EPA review the herbicides pro-
posed for use, specifically, Esteron 99, DMA-4, Tor-
don 22K and Tordon 2K, Banvel and Rodeo, and
disclose whether any of them contained inert ingre-
dients of or suggesting toxicological concern. EPA
has so informed the BLM. (EPA 1987b).

The EPA has reported to the BLM that none of the
herbicides proposed for use, with one exception,
contain any inert ingredients appearing on either
list 1 or list 2. The exception is that Esteron 99
contains a petroleum distillate of high priority for
testing. Accordingly, a risk analysis has been con-
ducted on the human health risk from exposure to
the petroleum distillate in Esteron 99. Otherwise,
the six herbicides proposed for use contain inerts
that EPA generally recognizes as safe or that do
not support a specific concern for toxicity or risk.
EPA’s report to BLM is that ‘‘[a]lthough an ex-
haustive literature and data search was not carried
out and it is possible that new information could be
uncovered that would trigger concerns for these
chemicals, the Agency is reasonably confident,
within the limits of this analysis, that these inert in-
gredients do not support a specific concern for tox-
icity or risk at this time.”’
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EPA also noted in its report that concerns regard-
ing the acute toxicity of inert ingredients are usually
addressed through tests of the herbicides as for-
mulated products. In this regard, another indication
of the toxicity of the formulated product (which in-
cludes the inert ingredients) can be shown by com-
paring its acute LDsg’s to the active ingredients’. As
shown in Table 3-4, the formulations of the her-
bicides proposed for use by BLM are less acutely
toxic than their respective active ingredients. Of
course, the main difference shown is the effect of
dilution of the active ingredients. However, it does
indicate that given the same volume of material, ac-
tive ingredients are generally more acutely toxic
than the products they are formulated in, i.e., the
herbicides proposed for use.

While the herbicides as formulated products have
undergone acute toxicity testing, they generally
have not undergone extensive chronic toxicity
testing, or cancer, reproductive, developmental or
mutagencity tests. The gap in the testing of the
herbicides as formulated products, according to
one viewpoint, gives rise to one inference that the
environmental consequences, including hazards to
human health, from using them are largely
unknown. The theory holds that regardess of what
is known about each herbicide formulations’ two
components, that is, the active ingredients and in-
erts, the possibility obtained that the formutated
product may pose greater risk than separate con-
sideration of each component may suggest. Given
the little information that is available on each her-
bicide’s formulation, the possibility can not be dis-
counted entirely. Neither can it be presumed as
true. The possibility that the herbicides’ formula-
tions may pose greater risk than their components
is largely an untested hypothesis, and as to the
herbicides’ formulations acute toxicity, as Table 3-4
shows, the possibility should not follow. Turning to
the competing viewpoint, and the one adopted in
this SEIS, the data gaps about the herbicides as
formulated products is largely beside the point
since the risks posed by the herbicides’s active in-
gredient are over stated. Any risk posed by the her-
bicides as formulated products is considered to be
subsumed by the analysis of the active ingredients.
Moreover, it must be recalled that each herbicide
as a formulated product contains two types of in-
gerdients: active and inert. Each type of ingredient
has known and suspected properties. The her-
bicides’ active ingredients have undergone cancer,
reproductive, developmental and mutagencity tests
of varying degrees. The herbicides’ inerts have
undergone categorization according to their toxicity
and risks, if any. With only one lone exception, no
specific concern exists with the herbicides’ inerts.
Thus, because the herbicides’ active ingredients
here, not their inerts, pose the risks, it logically
follows that an analysis drawing attention to the
former as opposed to the later is properly focused.



And, as to Esteron 99’s inert ingredient of tox-
icological concern, an analysis of that risk now
follows.

One of the 2,4-D formulations proposed for use,
Esteron 99, contains a petroleum distillate of tox-
icological concern, whose toxicity can be estimated
from the toxicity of diesel oil. Diesel oil is classified
as a slightly toxic mixture on the basis of its acute
oral toxicity of 7,380 mg/kg (about 20 times higher
than 2,4-D). Diesel oil is not irritating to the eyes,
but it is a skin irritant. Diesel oil does not cause
teratogenic effects, but it has been shown to cause
chromosomal abnormalities in the bone marrow
cells of rats. Although diesel oil has not been
shown to cause cancer, it is likely to have slight
carcinogenic potency because it contains small
amounts of chemicals known or suspected to cause
cancer. Among these chemicals are benzene and
benzo(a)pyrene. A cancer potency for diesel oil was
calculated in Appendix K. Because it is about 1,000
times less likely to cause cancer than 2,4-D and
assuming the petroleum distillate is of the relative
same toxicity as diesel oil, Esteron 99’s inert of tox-
icological concern would not add significantly to the
potency of the 2,4-D formuiation.

Exposure Analysis

The exposure analysis estimates doses for the
categories of people shown in Table 3-56. The
analysis exaggerates the doses that humans are
likely to receive because all exposures were
calculated based on minor and major mixing errors
that would cause a 20- to 30-percent increase in
the concentration of the active ingredient above
that actually expected in BLM's program. In addi-
tion, no protective clothing is assumed to be worn
by workers and herbicide residues were not assum-
ed to degrade before they are ingested.

All worker doses were based on field studies of
workers using herbicides while doses to members
of the public were calculated using data from field
studies that monitored deposition of sprayed
chemicals on different surfaces. Three categories of
exposure are shown, including maximum exposed
individuals and accidental spills. No member of the
public is likely to be exposed to doses that exceed
those analyzed here.

Risk Analysis for Threshold
Effects

The impacts on human health of a given chemical
depend upon the toxicity of the chemical and the

level of the exposure. It is clearly established that
most chemical effects on biological systems follow
a dose-response relationship-—that is, as the dose
increases, so do the effects. For most toxic

responses (but not cancer or mutations) chemicals
are assumed to have a threshold of toxicity below
which no ill effects occur. For chemicals evaluated
in this document, it has been possible to establish
a no observed effect level (NOEL) in laboratory
studies, which is the highest dose (below the ef-
fects threshold) to which animals have been expos-
ed without causing an observable toxicological
response.

Chemical exposure may be brief (acute) or prolong-
ed (chronic). The chemical’s toxic effects on an
organism depend on the way the organism takes in
the chemical (that is, orally, dermally, or through in-
halation) and its frequency of exposure, coupled
with the chemical’s specific mechanisms of toxicity.
Some chemicals may affect the nervous system;
others may cause damage to organs such as the
liver or kidneys. A highly toxic chemical may cause
limited or no effects if the dose is low and the ex-
posure time is short, just as a chemical of limited
toxicity may be quite hazardous if the dose is high
and the exposure time is extended.

The principal reason for routine laboratory toxicity
testing is to assess the risks associated with
human exposure to chemical substances. Most ex-
perimental toxicological studies are carried out in
the laboratory using specially bred species of test
animals, and these results are extrapolated to
humans. This method has certain limitations
because of the variation of responses between and
within species. For animal studies, small numbers
of animals are fed relatively high doses of a toxi-
cant, and the resulting data are extrapolated to a
possible situation where large numbers of people
may be exposed to much lower levels,

There are two basic approaches for extrapolating
from laboratory animal NOEL’s to the general
human population: the acceptable daily intake ap-
proach and the margin-of-safety approach. Under
the acceptable daily intake (ADI) approach, “safety
factors' based on the quality of the data are ap-
plied to either the highest (Thomas 1986; Doull and
others 1980) or lowest (EPA 1986g) NOEL found in
animal studies. These safety factors have been us-
ed for the estimation of acceptable human ex-
posures based on experimental human and animal
studies where noncarcinogenic effects were observ-
ed following exposure to a toxic chemical
substance (Thomas 1986). For example, an uncer-
tainty factor of 10 has been used in the estimation
of safe levels in humans from experimental studies
when there are valid human studies available and
no indication of carcinogenicity. An uncertainty fac-
tor of 100 is used when there are few or no human
studies available but there are valid long-term
animal studies; when there are very limited tox-
icological data 1,000 or greater could be used to
estimate acceptable human exposure.
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Safety factors and the “ADI approach’ are used by
Federal regulatory agencies such as the FDA and
EPA to set ADI's for chemicals that a broad seg-
ment of the general public are liable to be exposed
to for an indeterminate period of time. Thus, the
ADI is a lifetime safe dose for threshold toxic ef-
fects based on the best available toxicity informa-
tion on a particular chemical. Cancer and mutation
effects are not dealt with in this way since they are
not assumed to have a predictable threshold of
reversible toxic effects.

The second approach called the margin-of-safety
(MOS) approach is used in this risk assessment
and is based on the same concepts of a threshold
of toxicity (approximated by animal NOEL's in long-
term studies) and of the safety of a dose. However,
it differs from the ADI approach in several impor-
tant ways. First, the MOS approach is not being us-
ed here to establish a regulatory standard safe
level for the general public against which samples
of possibly contaminated products, for example,
marketed vegetables or drinking water, would be
tested. The margins-of-safety computed here are
dose ratios that are direct comparisons of the
doses estimated in this risk assessment with the
NOEL’s from animal studies. For example, an MOS
of 100 means the laboratory-determined level is
100 times higher than the estimated dose. Although
they correspond with the safety factors used to
determine the ADI's, they are applicable only to
this risk assessment. It should also be pointed out
that a margin-of-safety does not always mean that
the dose is safe. A MOS of 3, for example, could
represent a high risk of toxic effects for repeated
exposures,

Second, the ADI as a standard level for comparison
of tested samples should remain relatively stable
over the years, modified only when the results of
new toxicity tests produce a new NOEL or make a
change in the ADI safety factor appropriate. The
MOS, however, vary with the estimated doses in a
particular exposure scenario and are thus used to
indicate the potential toxic effects of the proposed
chemical under differing conditions or routes of ex-
posure or in comparison with alternative chemicals
that may be used for the same purpose.

For most systemic effects in this risk analysis,
uncertainty factors of 100 have been used, unless
otherwise indicated by the experimental data. Thus,
an estimated exposure producing an MOS of 100
or greater shows a small risk of most toxic effects
other than cancer.

The larger the MOS (the smaller the estimated
human dose compared to the animal NOEL), the
lower the risk to human health. As the estimated
dose to humans approaches the animal NOEL (as
the MOS approaches 1), the risk to humans in-
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creases. When an estimated dose exceeds a NOEL
(giving an MOS of less than 1), the ratio is re-
versed (the dose is divided by the NOEL) to in-
dicate how high the estimated dose is above the
laboratory level; a minus sign is attached to in-
dicate that the dose exceeded the NOEL; and the
result is no longer termed a margin of safety but is
simply called a negative ratio. A ratio of -3, for ex-
ample, means that the estimated dose is 3 times
the laboratory-determined level. A negative ratio im-
plies that the estimated dose (given all assumptions
of the scenario) represents a clear risk of possible
acute or chronic effects.

When repeated doses to humans are higher than
the animal NOEL (the MOS is less than 1), there is
a distinct probability of harmful effects. Conversely,
when the human dose is small compared with the
animal NOEL (giving an MOS greater than 100),
the risk to humans can be judged smali. Comparing
one-time or once-a-year doses (such as those ex-
perienced by the public) to NOEL's derived from
lifetime studies tends to greatly overestimate the
risk from those rare events. The lowest margins of
safety are shown in Table 3-5.

In this risk analysis, the risks to humans potentially
exposed to the herbicides 2,4-D, picloram,
glyphosate, and dicamba were quantified by com-
paring the dose shown in Tables N-5 and N-6 (see
Appendix N for N tables) with the laboratory-derived
NOEL’s determined in the most sensitive test
animal shown in Table N-7.

Risk to Workers.

To answer the questions posed at the beginning of
this section, one must interpret the MOS’s shown
in Appendix N and summarized in Table 3-5.

To answer the question of whether non-cancer
related deaths are expected among workers, one
must examine the margins-of-safety and ratios be-
tween the exposures and LDso's. Under routine
scenarios, the smallest ratio between the rat LDgq
and the highest occupational exposure is greater
than 700, indicating that no worker fatalities are ex-
pected to occur from general systemic effects.

Because the highest doses occur under the ac-
cidental scenarios, one must examine the ratios
shown in Table N-19 through N-22 to determine the
potential for fatalities. Under the accident
scenarios, both spills of herbicide concentrate on
workers and truck and aircraft crashes were analyz-
ed. These scenarios are not designed to show what
will happen as a result of a given treatment opera-
tion, but rather what could happen when all of the
conditions specified in the scenario are met in the
actual operation. For instance, worker doses are



based on no protective clothing, which is contrary
to BLM policy.

The lowest MOS (and therefore greatest risk) is
from the accidental spill of approximately a pint of
spray mix of 2,4-D. If an individual did not wash the
herbicide off, there is a clear risk of severe effects,
such as nausea, dizziness, and neurological effects
(i.e. neuropathy).

The ratio between the 2,4-D rat L.LDsy and human
dose from a spill of about a pint of 2,4-D concen-
trate also shows the potential for fatal effects.
However, no deaths from short-term exposure to
2,4-D have been reported in the literature.

To deterimine whether workers could experience
adverse health effects such as appetite loss,
decreased enzyme levels, or kidney or liver
damage, margins of safety less than 100 for
systemic effects were identified.

There is also a risk of general systemic effects for
workers, including sensitive individuals, as shown
in Table N-8. The risks are greatest for 2,4-D,
followed by the mixture of 2,4-D/picloram, picloram,
glyphosate, and dicamba. The margins of safety in-
dicate that ground vehicle mixer-loader-applicators
are at greatest risk, followed by aerial mixer-
loaders, and backpack applicators. All MOS’s for
worker occupational exposures for 2,4-D are less
than 15 with the exception of supervisors, which
are less than 25. These low MOS’s show that ap-
plicators using 2,4-D have the greatest chance of
experiencing adverse health effects. If they
repeatedly receive these worst case doses, there is
a clear risk of kidney effects as shown in the
studies cited in Appendix K. 2,4-D has also been
reported to produce peripheral neuropathy in some
individuals following high acute exposures.

Likewise, individuals exposed to the 2,4-D/picloram
mixture could experience similar, although lesser,
effects. The most likely effect from the
2,4-D/picloram mixture is skin irritation. However,
the margins of safety indicate the possibility of
adverse health effects, especially among sensitive
individuals. Ground vehicle mixer-loaders of dicam-
ba could possibly experience liver damage (reduc-
ed glycogen storage) if they repeatedly received
doses as high as shown here, although the risk of
chronic health effects is less than 2,4-D.

It is unlikely that BLM employees will experience
these effects for a number of reasons:

1. The number of days they are expected to be ex-
posed per year is relatively small (except for
ground-vehicle applicators using 2,4-D).

2. The projected doses shown in Table N-5 greatly
overestimate average exposures.

3. All doses are based on workers not wearing pro-
tective clothing. The use of protective clothing
would reduce the exposures and thus increase
the MOS by 30 to 90 percent.

To examine whether the fertility of male or female
workers or a pregnant woman’s offspring would be
affected by the herbicides proposed for use,
margins of safety of less than 100 for reproductive
effects were identified (see Table N-8B). None of
the chemicals proposed for use have been shown
to interfere with male reproductive success in
laboratory animals. The MOS’s, however, indicate a
possibility of maternal and fetotoxic effects of preg-
nant women mixer-loaders using dicamba,
glyphosate, and 2,4-D. The MOS for workers using
picloram and the 2,4-D/picloram mixture are all
greater than 100 and thus indicate a negligible risk
of reproductive effects.

Table N-8B in Appendix N presents the margins-of-
safety for reproductive effects. Pregnant female
ground vehicle operators using glyphosate and
dicamba are at greatest risk. It is important to note
that neither of these chemicals has been shown to
cause birth defects in laboratory animals. However,
a conservative assumption is that any developing
fetus would be at high risk in women who repeated-
ly receive doses as high as a ground vehicle mixer-
loader, The MOS’s for aerial and ground mixer-
loaders of 2,4-D indicate the potential for maternal
and fetotoxic effects in pregnant sensitive in-
dividuals. An operator’s frequency of exposure as
shown in Table N-1, however, is small. Contract
employees who are exposed throughout the spray
season are at greater risk.

Risk to the Public

Table 3-5 shows that large margins of safety
(MOS’s) (greater than 200) exist for every category
of routine exposure for 2,4-D, dicamba, glyphosate,
and picloram. Although the public should not be
chronically exposed to these herbicides (indeed,
given the remote location of most spray areas, the
public will not be exposed at all in most spray
operations), these large margins of safety mean the
public could be repeatedly exposed to these levels
and suffer no adverse effects. This is true for preg-
nant women and most sensitive individuals.

Because all of the doses shown in Table N-6 are
below the provisional acceptable daily intakes
(ADIs) (see Table 3-3) set by EPA, EPA considers
all of the estimated doses to the public safe for
lifetime exposure.

Tables N-9A and N-9B present the MOS’s for
children, who are generally considered to be sen-
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sitive individuals. The MOS’s for a 10 kg child
drinking a liter of water contaminated at about 120
ppm show the potential for effects on the kidneys if
exposure at this level continues. However, this
worst-case estimate is about six times higher than
has been found in water monitoring studies. Most
forest field studies have found nondetectable levels
of herbicide in streams, even immediately after
spraying. (Drifting modeling studies show that 1
percent of the onsite concentration would be
deposited at 100 feet; with a 6-inch stream, the
concentration would be only 30 ppm under a 4
Ib/acre 2,4-D application rate.) In addition, the ex-
posure to the child would be one-time, rather than
repeat or chronic, further decreasing the probability
of harmful effects.

In conclusion, this analysis shows that under
routine operations the public should not suffer
adverse health effects as a result of BLM’s using
any of the four herbicide formulations.

® No member of the public is likely to die.

® No general systemic effects are likely to occur,
except in the unlikely event of a small child
repeatedly drank water contaminated with high
levels of 2,4-D.

@ No reproductive effects, including birth defects,
are likely.

® A negligible chance exists of the public getting
cancer or producing heritable mutations as discuss-
ed in Appendix N and summarized in the next
section.

There is always the possibility that some very sen-
sitive or high risk individual will experience adverse
health effects. However, the MOS’s indicate that
the vast majority of even sensitive individuals
should not be affected.

Risk to Maximum Exposed
Individuals

Doses and MOS’s calculated for extraordinary
situations are shown in Table N-10. The first situa-
tion involves a member of the public who is directly
under an aerial application. The doses were
calculated on the application basis of the rates
shown in Table N-3 and under the assumption of 2
square feet of exposed skin. The MOS’s show only
negligible chance of adverse health effects
resulting from direct spraying with the herbicides
glyphosate, picloram, or dicamba other than skin or
eye irritation. For 2,4-D there is greater risk.
However, although the MOS is relatively low, the
risk of irreversible effects is not considered to be
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high because the NOEL is based on chronic rather
than one-time exposure.

MOS values for the public are for days of maximum
exposure, which is generally the day of spraying.
Since the dermal dose will only occur on the day of
exposure, the MOS values for subsequent days in-
volving only oral doses would be higher. MOS
values for public dermal exposures are typically
high, often 500,000, particularly for picloram and
2,4-D/picloram mixture. Dose comparisons show
that the public (through all age classes) would
receive a dose that even remotely approaches the
NOEL level only when directly sprayed by an air-
craft or when collecting and consuming relatively
large amounts of sprayed berries, water, or deer
meat containing herbicide residues. For many
reasons, these are low probability events. Sprayed
areas would not logically attract visitors seeking
wild foods. Nonetheless, the calculated extraor-
dinary situation MOS values show that even when
improbable events occur, health impacts would be
highly unlikely with such a transient dose.

Again, the low MOS’s for ground applications of
2.,4-D show the risk of toxic effects if these doses
are sustained. The risk would be reduced if
workers wear protective clothing.

Summary of the Worst-Case
Cancer Analysis

The highest risk of cancer under operational condi-
tions would be to the worker exposed for 40 years
at the maximum exposure from ground application.
The probability of these carcinogenic exposures
was on the order of magnitude of 2 out of 10,000
workers exposed.

The type of exposure with the highest probability of
causing cancer would be on the order of magnitude
of 2 out of 100 million from drinking water from a
stream just sprayed with no dilution and being ex-
posed for 20 days in this manner.

The probability of cancer is lower than the cancer
probability from eating 0.5 pounds of broiled steak
per week (3 out of 10 million) or drinking one pint
of milk per day (2 out of 1 million).

Chronic carcinogenic probability was greatest also
to the worker splashed with concentrate. This was
on the order of magnitude of 2 out of 100,000 and
similar to taking contraceptive pills (2 out of
100,000) (Goldman 1984).

The highest probability of getting cancer by the
public through drinking 1 liter of water containing
herbicide residue after a major spill was on the
order of magnitude of 2 in 100 million. This pro-



bability of cancer is much lower than the probability
of death by storms in the U.S. (8 out of 10 million),
bites of venomous creatures (2 out of 10 million), or
earthquake in California (16 out of 10 million).

The preceding summary of the worst-case cancer
analysis refers to the active ingredients glyphosate,
picloram, and 2,4-D; it has no relevance to dicam-
ba. No traditional cancer analysis can be con-
ducted for dicamba, worst-case or otherwise
because the existing evidence has not produced
the tumor data needed to calculate cancer protency
curves. Indeed, all existing information leads to the
inference that dicamba does not have a car-
cinogenic effect. Nonetheless, because the data is
not conclusive when measured against current pro-
tocols and because a cancer risk analysis cannot
be performed, the worst case of proceeding with
the use of dicamba in the context of cancer must
be hypothesized. The worst case is that the
hypothesis that dicamba may have a carcinogenic
effect of some unkown magnitude at any dose-
exposure may prove true at some time. This is the
risk of proceeding with the use of dicamba. The
scenario, though, is a hypothesis, and as such, no
probability of its occurrence or nonoccurrence can
be assigned. The worst case regarding dicamba
rests on speculation squared.

Synergistic and Cumulative
Effects

Synergistic Effects

Synergistic effects of herbicides are those that oc-
cur because of simultaneous exposure to more
than one herbicide and that cannot be predicted
based on the effects of the individual chemicals. A
synergistic effect occurs when the combined effect
of two chemicals is much greater than the sum of
the effects of each agent given alone. Based on
the limited amount of data available on pesticide
combinations, it is possible but unlikely that
synergistic effects could occur as a result of ex-
posure to two or more of the herbicides considered
in this analysis. One known synergistic effect is that
the combination of 2,4-D and picloram produces
skin sensitization, whereas neither herbicide alone
has this effect (EPA 1985b).

The effects of many of the possible herbicide com-
binations have not been studied. This is not surpris-
ing because the first priority must be to study the
effects of the herbicides individually, and this type
of information is not yet sufficient in some cases.
Moreover, the combinations that could be studied
are too numerous to be listed. The combinations of
interest include not only combinations of two or
more of the four herbicides, but also combinations
of the herbicides with other chemicals, such as in-

erts in the formulated product or insecticides that
exist in the environment.

Moreover, for several reasons synergistic adverse
effects are highly unlikely to result from exposure
to more than one herbicide applied in separate pro-
jects. First, unlike the situation in conventional
agriculture, herbicide residues in plants and soil are
not expected to persist from one application to
another, even for the more persistent herbicides.

Second, none of the herbicides accumulates in
human tissues, so exposure of an individual to two
herbicides at different times would be unlikely to
cause simultaneous residues within the body.

Third, exposures to the herbicides, especially for
the public, are normally small. The exposures con-
sidered would occur only infrequently, and the pro-
bability of the accidental exposures is extremely
low. Because the probability of a large exposure is
small for any one chemical, the probability of large
exposures simultaneously to multiple chemicals is
negligible. The probability of two independent
events occurring simultaneously is the product of
the probabilities of the individual events. For exam-
ple, if the probability of a person receiving a given
exposure is 1 in 1,000 for two herbicides, then the
probability of receiving that exposure to both her-
bicides would be 1 in 1 million.

Simultaneous exposure to more than one chemical
is likely in cases where those chemicals are com-
bined in a single spray mixture. Although most
vegetation control projects in the EIS area would in-
volve only a single herbicide, some areas would be
treated with mixtures of herbicides, but only mix-
tures that have been approved for use by EPA.

The EPA guidelines for assessing the risk from ex-
posures to chemical mixtures recommend using ad-
ditivity models when little information exists on the
toxicity of the mixture and when parts of the mix-
ture appear to induce the same effect by similar
modes of action. Separate margins of safety are
computed in the risk assessment for the mixture of
2,4-D and picloram used in ground vehicle and
ground hand applications. The EPA guidelines sug-
gest a hazard index, HIl, based on the dose on tox-
icity reference level for each chemical as follows:

o, D
Ly L2

HI =

where
D, is the dose of the ith component
L; is the level of safety (NOEL, ADI, etc.)

As the HI approaches 1, the risk from the mixture

becomes greater and greater. On the basis of the
highest exposures for adult members of the public
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in this risk assessment for systemic effects (drink-
ing water - major mixing error), the Hl is 0.00133.
This amount shows little possibility of toxic efforts
from the mixture.

Although the herbicides used for vegetation control
are unlikely to have synergistic toxic effects, other

substances occurring in the diets of exposed peo-

ple may have some influence on the toxicity of the
herbicides. This is one of several factors that may

influence the sensitivity of individuals.

Factors Affecting the Sensitivity of
Individuals

Individuals typically display a range of suscep-
tibilities to toxic effects of chemicals. Factors that
may affect susceptibility include diet, age, heredity,
preexisting diseases, and life style (Calabrese
1978). These factors have been studied in detail for
very few cases, and their significance in controlling
toxicity of the proposed herbicides is not known.
However, enough data has been collected on other
chemicals to show that these factors can be
important.

Elements of the diet known to affect toxicity include
vitamins and minerals (Calabrese and Dorsey
1984). For example, the mineral selenium can pre-
vent the destruction of blood-forming tissues by
chronic heavy exposure to benzene. Large doses of
vitamin C have also been shown to protect animals
and humans from toxic effects of chronic benzene
exposure. Vitamin A seems to have a preventative
effect on cancer induced by chemicals such as
benzo(a)pyrene (found in cigarette and wood
smoke) and DMBA. This effect has been seen in
laboratory animals and human epidemiological
studies. The food additives BHT and BHA may also
be active in preventing the carcinogenicity of ben-
zo(a)pyrene. Various levels of the B vitamin
riboflavin have also been tested with mixed results.
Vitamin C has been shown to prevent nitrites from
combining with amines to form nitrosamines, and
vitamin E seems to be at least as effective. These
vitamins would be likely to prevent formation of N-
nitrosoatrazine and N-nitrosoglyphosate if condi-
tions are otherwise favorable for their formation in
the human stomach. (Calabrese and Dorsey 1984)

Genetic factors are also known in some cases to
be important determinants of susceptibility to toxic
environmental agents (Calabrese 1984). Suscep-
tibility to irritants and allergic sensitivity vary widely
among individuals and are known to largely depend
on genetic factors. Race has been shown to be a
significant factor influencing sensitivity to irritants,
and some investigations have indicated that women
may be more sensitive than men (Calabrese 1984),
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A variety of human genetic conditions have been
identified as possibly enhancing susceptibility to en-
vironmental agents. For example, persons with beta
thalassenia may be at increased risk when exposed
chronically to benzene. But only one condition,
G-6-PD deficiency, has conclusively been shown to
cause enhanced susceptibility to industrial
pollutants. Several other genetic conditions have
been shown to involve defects in the cellular
mechanisms for repair of damage to DNA. Persons
with these diseases share an increased sensitivity
to the effects of UV light, which can cause cancer.
Cells from individuals with at least one of these
diseases, xeroderma pigmentosum, are also sen-
sitive to a variety of chemical substances implicated
as causative agents of human cancers. (Calabrese
1984)

Persons with other types of preexisting medical
conditions may also be at increased risk of toxic ef-
fects. For example, sensitivity to chemical skin ir-
ritants can be expected to be greater for people
with a variety of chronic skin ailments. Patients with
these conditions may be advised to avoid occupa-
tional exposure to irritating chemicals (Calabrese
1984).

On the basis of the current state of knowledge, in-
dividual susceptibility to toxic effects of the four
herbicides cannot be specifically predicted. The use
of safety factors have traditionally been used to ac-
count for variations in susceptibility among people.
As described in the introduction to this risk assess-
ment, a safety factor of 10 is used for interspecies
variation, an additional safety factor of 10 is used
for within-species variation. Thus, the normal
margin of safety of 100 for both types of variation is
generally sufficient to ensure that even sensitive in-
dividuals should experience no ill effects. Where
chronic data is lacking, an additional safety factor
of 10 is sometimes used, possibly increasing to
1,000 the margin of safety at which a certainty ex-
ists that no adverse effects would oceur.



Chapter 4
Supplement

Consultation and Coordination

Public Participation

In July 1986, BLM announced in the Federal Register and
to the news media its intent to prepare a supplement to
the Northwest Area Noxious Weed Control Program Final
EIS. The notice provided the reasons for issuing the
supplement. This supplemental environmental impact
statement (SEIS) was prepared by an interdisciplinary
team of specialists from the five-state EIS area and a
private contracting firm, Labat-Anderson, Inc. BLM began
writing the SEIS in August 1986 and consulted and
coordinated with agencies, organizations, and individuals
throughout the preparation of the draft and final
documents. In addition, a peer review was conducted on
the material prepared by Labat-Anderson, Inc. The draft
SEIS was released to the public on November 3, 1986.
The public comment period ended on January 5, 1987.

Written Comments

The following list provides the names of organizations and
individuals that submitted written comments on the draft
SEIS. Each person, organization, or agency that
commented in writing was assigned an index (letter)
number. Apendix material was enclosed with letters 11,
35, 42, and 45, and may be reviewed at BLM's Oregon
State Office.

Letter
No.  Agency, Organization, or Individual
1. ldaho County Weed Control and Livestock

Programs, Grangeville, Idaho

20O Nooks & D

12,
14.

15.
16.

17.
19.
20.
21.

Idaho Weed Control Superintendent's Association,
Inc., Grangeville, idaho

Roosevelt County Weed District, Culbertson,
Montana

USDA, Soil Conservation Service, Boise, Idaho
Diane M. Schrack

Professor James W. Cox, University of Montana
Idaho Weed Control Association, Twin Falls,
Idaho

Curry County Weed Control, Gold Beach, Oregon
Gem County Weed Department, Emmett, Idaho
Southwest Idaho Weed Control Association,
Southwest idaho

Coos-Curry Council of Governments, Coos Bay,
Oregon

idaho County Farm Bureau, Riggins, Idaho
Darrell Granbois

Clatsop-Tillamook Intergovernmental Council,
Cannon Beach, Oregon

Elliott Bernshaw

Coos-Curry Council of Governments, Coos Bay,
Oregon

Morrow County Weed Control, Heppner, Oregon
Oregon Executive Department, Intergovernmental
Relations Division, Salem, Oregon

Montana Public Lands Council, Helena, Montana
Curry County Soil and Water Conservation
District, Gold Beach, Oregon

Wyoming Department of Agriculture, Cheyenne,
Wyoming
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Monsanto Agricultural Company, St. Louis,
Missouri

Montana Stockgrowers Association, Inc., Helena,
Montana

Wood River Resource Conservation and
Development Area, Gooding, Idaho

Montana Association of State Grazing Districts,
Helena, Montana

Richland County Weed Board, Sidney, Montana
C. W. (Bill) Pogue

Idaho Department of Agriculture, Weed Control
Coordinator, Boise, Idaho

USDI, National Park Service, Seattle, Washington
Ada County Weed and Pest Control, Meridian,
Idaho

Province of British Columbia-Ministry of
Agriculture and Food, Creston, B.C.

Idaho Cattle Association, Boise, Idaho
Wyoming Office of the Govemor, Cheyenne,
Wyoming

Bingham County Noxious Weed Control,
Blackfoot, Idaho

Fred H. Mass

Caribou County Weed Control, Soda Springs,
Idaho

Northwest Coalition for Atternatives to Pesticides
Eugene, Oregon

Bonneville County Weed Control, idaho Falls,
Idaho

Georgia E. Hoglund

George Wooten

Portland Audubon Society, Portland, Oregon
USDI, Fish and Wildlife Service, Boise, Idaho
USDA, Forest Service, Portland, Oregon
Southern Oregon Northwest Coalition for
Alternatives to Pesticides, Grants Pass, Oregon
US Environmental Protection Agency, Seattle,
Washington

Department of the Army, Coms of Engineers,
Portland, Oregon

Prairie County Weed Board, Terry, Montana

L -



1 IDAMD WEED CONTROL BUPRERINTENDENT'S ASSOCLATION INC

IDAHO COUNTY
WEED CONTROL and LIVESTOCK PROGRAMS

Carl Crabtree, Superviage

Grangeville. Idaho 85350 November 17, 1986
Phone; (208) 983-2667

November 13, 1986

Oregon State Director

Oregon State Director Bureau of Land Management

Bureau of Land Management

P.0. Box 2965
F.0. Box 2965
Portland, Ore. 97208 Portland, OR 97208
Daar Sir:
Dear Sir:

I am wriring in respcnas to the draft of the Supplament to tha
Northwest Area Noxious Weed centrol program, Final Environmental Tmpact I am writing in response to the drafe of the Supplement to the
Statemant (Oct. 1986), Norehwest Area Noxious Weed control program, Final Environmental Impact

Statement (Ocr. 1986).
It is our opinlen that the assessment In the document, more than

adequarely covers the envirenmental impact, 1t is ocur opinion that the assessment in the document, more than

adequately ¢overs the gnviornmental impact.

1t is further our opinion that continued delays in implemgntation ate

costing the raxpayers millions of dollara. This cost 1s otturing, not just 1t is furrher our opinion that continued delays in implementation
in papervork and labor ceae, but in the resulting logarithmic increase in are cogting the taxpayers millions of dollara. This cost is occuring,
noxiovs weed population. not just it paperwork apd labor cest, but in the resulting logarithmic

increase in noxlout weed population.

We urge you to move foreward with on=site weed control. Your
environmental impact statement addresses the Lakues raised, beyond any We urge you to move foreward with on-site weed comtrol. Your
reasonable doube. enviornmenral impact statement addresses the imsues raised, bayond any
Teasonable doube.

Carl Crabtree
Carl Crabires
Superviaar President

cC/em

ce:  Idaho Coynty Commisaioners

.|

H ﬂ ﬂ n ﬂ n ﬂ STRTAMATG TETON | TR PeanT REBTURCES

3 4

Roosevelt County Weed District @ ) o Roon 345, 304 North 8th Srrest

Cornrvation

P.0. Box 418 Agnoultura Sarvice Boise, Idaho 83702
Culberison, MYT 88218
Noveuber 19, 1985

Novenber 18, 1986
Charles W, Luscher
Oregon State Director Oregon Stata Director
Bureau of Land Management (935) Buraay of Land Management
P.O. Box 2965 P.0. Box 2963
Portland, Oregon 97298 Portland, Oregon 97208
Deatr Mr, Luscher, Daat Birt
A3 Supwrvisor of the Roosevelt County Weed District, I would like to cowment ¥e have raviawad the draft supplemant to the Northwest Ares Hoxious Weed
on the draft supplement to the final environmental {mpact statement (DSELS) Control Program Finel Environmental Tmpact Statessnt (DSE1S).
for noxicus weed contyo) in five northwestern atates - Idahe, Montana, Oregon, £
Washington, and Wyaming. In our area of Eastern Montana, all of the spraying Wa support the Tdaho Noxious Weed Control Workshop rscommendmtions for
would be done as not to volncide with the tourist, or cutdoors seasen of June, public lands submitted to Idaho Bureau of Land Nanagement State Offlce
July, August, and September, We would spray either very early spring (Apeil, sarlier this ymar, You should hava racaivad a copy early thia spring.

May) or late fall (October),
Va have no additional commants.

All of the BLM land in this area is out of range of the general public, There

is very remote chance af hikers or other persons outside of land leaseholder Sincerely,
being in the area when apraying takes place. Because of the remotucwss of
thig avea, there are no residences located close to the BLM land,
(P )(u*" {Acting)
The targeted land in this area will pequite pellet work only, &0 we will have
lesa worry about drift to off target vegetation. According to the DSEIS the
greatest chance of exposure would be to pergong mixing and loading the STANLEY N, HOBSON
sprayera. Thi# is significant because I ag a Weex District Supervisor, and State Conswrvationiat
people working for the weed District as mixers, are specially trained to
handle chemicals and dress properly to minimize risk of chemical exposure, We cct
are also trained to handle accidental spilla and leaks, to prevent further Mike Somarvillae, B8RC, 5CE, Boise

environmental damages.

By using buffer zones, well trained applicators, and ground crew, chemicals as
diacussed in the DSEIS, good guality control programs can be implemented with
little hazard to the public and the environment, We feel a good control
program will have less damage on the environment than the spread of noxious
wonds .

Sincerely,

T S S

Henry L. Lannen
Waed Supervisor

HLL:cxls

Tha Soi Coamsruahion Service
 an ngancy ot the.
Dmpartmant of Agricullure

27
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RESPONSE TO COMMENT LETTER &

BLM is aware of ongoing remsavch invelving the use of livestock for
antrolling esrtain noxlous weeds. To date, use of livestock has not
provan adequate for sradicating noxicus weeds. BLM 1z cooperating in
this type of sarch,

(& University 6
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Dpartment of Chemistry #  Missouls, Montans 39812 &  (406) 2434022
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Equal Opportunity is Education and Employment

Sdaho Weed Control Association

1730 FUM AV KATT
TWIN Paliy, 1b dadol
HOMY 7303000
Hovenber 24, 1986

Oragon Etate Diractor
Bureau of Land Management
F.O. Box 296%

Fortland, Qregen 97208

To wWhom It May Concern:

Recantly the Idaho Weed Control Association Board of Dirsctors
met and discuszsed the impending decision to be reachad on the issue
of herhicide application on fedarally owned lands by the Bureau of
Land Management for control of noxious weeds. The following comments
represeénts the feeling that 17 membsr Board as well as the hundreds
of membars of the Idahc Weeed Control Assoclation.

It is quite distrubing to us to advocats control of RoXicus weeds
throughout the State of Idaho by way of seminars and publications and
then learn that the land ownad by the government 18 going unchecked
for mpread of noxious weeds, Even more distressing is to think that
the reason for such lack of control stems from gpacial intersst groups
involved in protacting all of mankind.

It i estimated by the University of Idahe College of Agriculture
in 1980 that annual loases to weeds in six major crops, patatoes, wheat,
barley, baanx, corn and sugarbeets, of $135 millien ankually. If added
logass to livestock, seed and minor crops, waterways, highways and
right-of-ways are conyidered the total loss sxcesded $500 million.

Since the Enviromantal Tmpact Draft Supplement continues to dis-
pell concerns of speclal Llaterést groups it seems logical to conclude
that & ¢ontinuation of restrictions on control of noxious weeds on fed-
¢ral lands would work to tha detriment of all concerned. Noxious weed
problamg whare ever they oceur effect all of us either directly or in-
directly. Please then consider it the wigh of this Assoclation that
a program of noxious weed control by teans of biological, mechanical
and chemical means be reinstated on BLM land.

Sincerely,
_,qi? )ﬁ«—-?
Greg Lowry

President, IWCA

GL/ma
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Curry County Weed Control
O Bex 748
GOLD SEACH, ORE 97444

Bill Keil

Orogon-Washington State Director
Bureau of Land Management

P.0. Box 2985

Portland, Oregon 97208

Dear Bill;

Curry County Weed Control fully supports the BrM effort
to once aghaln resume the use of herbicides in the fight againat
noxious weeds.

Weed Control feels that both the final and supplemental
enviromental impact statements are adequately written and
provides a complete intergrated weed control program.

Sincerely,

z @{‘C/
wmes E. Periand
Weed Control Supervisor
P.0. Box 748
28425 Hunter Creek Complex
Gold Beach, Oregon 97444

phone; (503) 247-7087
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SOUTWEST IDAHO WEED CONTROL A$SOCITATION
ADA, ADAMS, BOISE, CANYON, ELMORE, GEM, OWYHEE,
PAYETTE, VALLEY & WASHINCTON COUNTIES

December 3,1986

Oregon State Direcror

Bureau of Land Management (935)
F.0. Box 2965

Portland, Oregon 97208

Commanta of the
Southwest Idaho Weed Control Associatian

Afrer reviawing the DSEIS for noxious weed control on ALK
gtounds in the five Norhtwestern States. I find that che
has been ghly + and 18 well thought
out, informative, and portrays an overall anaylais of
spacific problems and concerns, with a realistic approach.

on and ication are the needad ingredients ro
stic mathod of Weed Management on BLM grounds
throughout the five scaces. We feel thet on some BLM ground
in 8.W. Idaho veed management can only be accomplished by
chemical control, dua to the of the ong
Wot being allowed to use chemical methods of weed managenent
has already allowad the apread of noxious wee and valuable
time has beon lost. The spresd of noxious weeds from BLM
ground to private ground has cauked serious economical damage
to many farmers and ranchers in this area. I feol that if
this ban on chemical control methods is not 1ifred very woon
any progress that hax been made will be loat. Thig delay ia
costing everyone in loss of money already put inte weed
managanent efforts, by nov lerting the weeds multiply

hecked to larger inf ion than they were before the
ban. In economic pressure to farmers and ranchers affected by
apread of noxious weeds adjacent to BLM ground, By having to
start over again with our programs to initiace contro) teo
infestations, that could have been at manageable levels 1f
chemical concrol could have been umed.

o 9
GEM COUNTY WEED DEPARTMENT
2N, Hayn

EMETT, IDAHD $M17
(S0KR5-3300

Da#cember 3, 1986

Oregon State Director

Bureau of Land Management (915)
P.0. Box 2965

Portland, Oregon %7208

In regards to the DSEIS, I think it represents all of the areas

of concern. It is a well researched and well written decument,
that shows the apirit of cooperation on behalf of the BLM. It
deals with spacific areas of concern in a comprehensive manner.

I feel that the BLM plan is a realistic one as shown in this DSEIS.

The greatest problem in weed control is that weeds know ho bound-
eries. The infestations are capable of maving, sometimes man:
milas away. Many of the weeds we are worriad about are not native
apecies, and they can out compete our native vegitation. They
also reduce the grazing capacity of the ground. This hurts both
the land users and the wildlife. Thes¢ weeds alse move to private
ground where they cause aconomic damage to farmers and ranchers.
Weads have got to be managed no matter where they are, I feel
that if chemical control iz not allowsd that oup management effarts
will be reduced to a no effect level in many of our management
areas. This will lead to areas that hava constant sources of seed
that can be spread to new places. Thim will only increage our
problems.

Biological control plays a major role on our Rugh Skeloton Wead
infestation in Gem County, but it has limitationa. Even in optimum
conditions it doesn't sesm that our biclogical control agenta
#stabliah as rapidly as the host spreada, We would like to ba able
to hold the infestations where they are until the biological agents
have multiplied to a pumber that can help us. The regions where

I am talking about are rugged areaz that only biglogical or
¢hamical control can be used. It is my opinion that either form
of control without the help of the other is not effective. Howsver
together they form an effactive arsenal for the management of thia
patentially threatening weed,

It is my opinien that aome of these snvironmental groups are not
tor proper weed control methods, and propes use of pesticides, They
are rallying to Atop all use of pesticides. If the conflicting
parties cannot openly cemmunicate and cooperate with one another,

a realistic weed management effort cannot be found, I believe that
for the economic and ecological goog of the State of Idaho, extreme
measures must be taken, It is my opinion that the majority of
ldahoans would be in favor of this proposed plan presented by the
BLM. I beligve it would be in the interest of both parties to pasa
this DSEIS and get on with a good Wead Managemant Program.

Brisn Wilbur, Superviger
Gem County Weaed Control

In decreased prices for agricultural goods cauasd by spread
of these noxious wei 4 cime vhen cur farmers and
ranchere are in & depreseed state anyway, In the repatitious
collection of already valid data inre official EIS decumenta.

I balieve that if an agreement caonot be reached between
the conflicting parties that there will hava to be extrems
measures taken for the economic and ecological good of the
State of Tdaho. T feel that it is in the besat interest of
both parties to pams this DSEIS and get on with a beneficial
Woad Management program.

Agaln I would like to state that Cooperation and
Communication fa the only vay ro come up wirh a realiatic
wead managemant program for BLM lands.

Brian K. Wilbur
Chairman
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COOS-CURRY COUNCIL DF GOVERNMENTS e e 60 US.0.1 - 8N State OFtice

JOE JAKOVAC. Te
170 & SECOND STREET, SUITE 204 SAMDRA DHDRICH, Digcigr Northwest Moxious Weed Contro} Program — Final EIS
COO0S BAY, OREGON 87420

267-6500

December 8, 1986

U501, Bureau of Land Management
Oregon State Office

P.0, Box 2965

Portland, OR 97208

Attn: Philip Hamilten

Daar Mr. Hamilton:

SUBJECT: ODraft Final Environmental Impact Statement
Northwest Area Noxiauz Weed Contrgl Program

Enclosed 15 a copy of the staff report prapared on your proposed
project from materials submitted to our office for review. Pleaze
ba advised that this project will be conzidered by the Coos—Curry
Council of Governments at their meating on Thursday, Dacember 11,
1986 at McFarland's Restaurant in Bandon, The meeting will begin at
6:30 PN,

An agenda 12 enclosed for your information. Please contact aur
office if you or your representativa would Tike to attend the
meting, If you are unable to attend, you will recaive a letter
advising you of the Council's action,

Sincerely,

;;lmm Do)

Jana Doerr,
Support Services Manager

Jrd

Enclosuras

AEFKESENTING MEMEERSHIF GF GINERAL FURPGEE ANO

Box 239
Rigginx, ID 83549
December 9, 1986

Oregon-Washington State Directo 935
Bureau of Land Management - (9%5)
P.0. Hox 2965

Portland, OR 97208

Dear Sir:

F::llcwlng are comments on the draft supplement for t
(’;rgéem“;dc:n“gmns noxivus weed control on public lands in Washingto:
o lduho, Montana and Wyoming. Noxious weed e
to private and public lands, to a n apland and pastere fartd,threat
b . omestic cropland and
Putlic lands and wildlife habitat, F bo nnds ta eopend to
+ Every effort muat be made to {
;;xig::b\;z::;; I; o:r ;rca knapweed and yellow atar thistle are ;eo::;::lar
L + Lentrol measures must be undertuken b. ing B
entities, This includes private, « 0 Foderal Tonan " poE
n « County, state and federal land:
reason it s particylarly importmnt that fed ha the B
Taunch conseop meicularly 3 at federal agencies such ag the BLM
the Erderal lands i
County and gtate groups must do the same. Fhey adninister. Friveee,

he environmental 1mpnct

:dd;;i?:ally, federal agencies should be
crbleides that are registered for appli
i plicable ugses, Fed
::Le:;:::‘l;xied tz enter into exteasive technical Wsun;r:'l‘du:;:ﬁs:;:::ld
4 © make o worst case mnalysis, The EPA
make oxheustive tests and ansl ¥ o i repapamutactarer
yges before a product ix i
#pproved for yse. Vedersl agencies sho ey eetheg and
M d 3 uld not be "
wheel” g0 to speak before they can use appraved huzx:.f:;:: fo Tretivent the

permitted to use any and all

BLM should puraue a vi
! v " @ Vigorous program of chemical weed control
;::(El:n }r:pa;!,s to wildlife habitat and to surrounding priv:tet:nsv:z:re
LN onk you for the OppoTtunity to comment on the draft supp!emeﬂt

Stncerely,

President,
Idaho County Farm Bureau

SPECIAL PURPOBE UNITE OF GOVERNMENT IN COOB AND CURRY COUNTIES.

12

PROJECT:  Raeviww of DRAFT Final Environmental Impact Statement (DFEIS):
Supplement to the Northwest Area Noxious Wesd Contrsl Pregram—
Washingtan, Oregon, Montana, Idaho, and Wyeming states.

PROJECT DESCRIPTION: The propused Action is the use of chemical
treatments {i.e. dicamba, glyphosate, picloram, and 2,4D) to control or
eradicate noxious weeds on public Tands controlled by the Department of
Interior Bureau of Land Management in the Northwest.

PROJECT PURPOSE: Noxious weeds have become thoroughly established on
publie Tands adminfstered by BLM 1n Idahe, Montana, Oregon, Washington,
and Wyoming. Fourteen weed species have been mandated for cantrol and
where possible, eradication, These 14 weeds are commonly known as Canada
thistle, hoary crass {white top), leafy spurge, Rutifan Knapwsed, spotted
Knapweed, diffuse knapweed, dalmatian toadflax, common toadflaxz. common
tansy, tansy ragwarth, Dyers woad, yellow starthistle, musk thistle, and
Scotch thistle. Also in tha northwest United States are 33 other noxisus,
troublesome, or polsonous plants on BLM public lands. The Bureau of Land
Management has the statutory duty to control and eradicate noxious weeds
on public lands and in so doing is propesing to use chemical treatments
for this control.

STAFF COMMENTS: The general public raised several concerns in its common
Tettars on the Fiaal Northwest Ares Noxious Weed Control Program
Envirenmental Imoact Statement (FEI5) and later responses to the
Department of Interior's motion of partial dissolution of the injunction
(Civil No. B3-6272-E). In addition, new data relating to human health has
Thereasad the need to supplement the FEIS arising from BLM's propesal for
managing public lands infested with ar threatened by 1invading noxious
weeds.

Assuming that adequate funding exists, BLM proposes to treat an estimated
annua) average of 44,414 acrws, The BLM state directors in the Northwest
“would decide through consensus, the specific acreage to be treated in each
state. BLM state and district offices that would treat noxious weeds
would decide where, when, and how to treat them,

The final EIS (1985) and this sypplement constitute a regional
programmatic statement for controlling noxious wesds on BLM-admintstersd
tands in the states shown above and 1s intended to guide this program for
the nest 15 ywars, Site—specific envirpnmental analysis and documentation
(including application of categorical exclusions where appropriate) will
be accomplished at the ctate or district level on proposed weed control
plans. During site-specific analysis and documentation, BLM will {nvite
the public to participate in sccordance with the Counctl On Environmental
Quality (CEQ) regulations for implementing the National Environmental
Poliey Act. BIM has sttempted to answar the public’s concerns with this
supplementa’ documentation.

RECOMMENDED ACTION: Favorable review.
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December 10, 1986

Qregon State Director

Bureau of Land Mapagement (935)
P.0. Box 2965

Portland, OR 97201

Mr. Luscher,

1 have reviewed the Draft EIS and the Draft Suovplament to
the Final EIS. As a former Pesticide Specialist with the
Montana Department of Agriculture, I feel qualified to
comment., 1 appreciate the concerns of the special interest
groups who had the foresight to require the documentation
©f the human health aspects of herbicide use on federal
land. It is obvious that your review of presently available
research la thorough and well rounded.

The importance of controlling the spyread of poxious weeds on
federal, as well as on private land cannot be understated.
However difficult to document, it ia not hard to visualize
the encrmous economic impact weeds have on resource values
in the EIS area.

1 support Alternative 1 as the preferred alternative in vour
plan to mitigate the spread of noxious weeds. I feel it is
the most realistic approach considering existing technology.
I fully support the use of biological means to control pests
of all kinds but at preasent their wideapread use is not
viable, economically or ecologically.

Alternative 1 is alse in line with present legislation, which
requires private property owners to control noxious weeda.

In that regard, you should realize the additional benefit of
An ease in tension between BLM and neighboring private property
owners. After all, is it fair to require farmers and ranchera
to control weeds op private ground that have origins on
property owned by the federal government? That is a double
atandard we can all live without,

Although evidence is clear that aerial vesticide applicationa
result in more off-site Arvift than ground applications, it
goes without saying that the job you have at hand does not
come without risk, The risk in this caese may casily be
buffered by the judicious use of pesticides in the hands of
competent applicators. wWind spead and high temperatures
have more to do with the drift of volatile chemicals than
application techpique. T trust the federal government to

6.1
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Payge 2

keep a watchful eye on weather patterns in order to alleviate
the annoying censequences of off-target drift. I would also
fully expect the BLM to be financially respongible for remun-
eration of costs incurred by neighboring vrivate propertvy
owners for the contamination or destruction of farm commodities
damaged as & result of the improvwer use of pesticides on
federal land.

1 believe that everyone igvolved in the management of our
natural resources should commit themselves to the control or
cradication of noxious weeds., However, the use of pesticides
should be considered one of many ootions to evaluate in a
aystematic approach to i nast a . Tt s
still extremely important to give bilological pesticides a
chance to prove themselves as an rconomical alternative to
synthetic pesticides,

Thank you,

L i

Oarrell Granbois
1103 Knight
Miles City, MT 59301
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Elliott Bernshaw
PO.Box 6235
Salt Lake City, Utah 84106

Decemtrer 10. 1986
BLM.
Oregon State Director
PO. Box 2965
Portland, Ore. 97208

Detar Sir:

RE: COMMENTS ON "N.W. NOXIOUS WEED CONTROL PROGRAM™

1 stilt object 1o your lack of discussion of the role of livestock grazing as
a suspected primary factor (or the unnatural concentration of the weeds on 15-1
lands, both public and private.

Until more attention is given to the cause of the presence of increased
weeds on land, we will be treating only the symptoms of “"something-going-

Your control program, thus, could be an ever-repeating waste of
tax-payer money for the express benefit of the public-land livestock
grazing industry (which 1 submit is an economically insignificant minority
nationally ),

Yours truly,

AbBesd

Elliott Bernshaw

PS5 Please update your mailing list to include my new address as per the
above letterhead.
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CLATSOP-TILLAMOOK
INTERGOVERNMENTAL COUNCIL

Box 488 = Cannom Beach. Dregom 97110+ Phiver 436-1156
Donald M. Flelds. Director

Rajnmar Bartl. Planner
Mike Morgan. Planner

December 10, 1986

USDI, Bureau of Land Management
Oregon State Office

P Box 2965

Portland, Oregon 97208

Attention: Philip Hamilton
Dear Philip:

Thank you for submitting your apptication for the
Draft Supplement to the Northwest Area Noxious
Weed Control Program.

This was brought before the CTIC Board on November
25, 1986, and was approved.

S$incerely, !
F
L 4//
Don Fields
Director

MEMBERS: Astoria, Bay City, Cannon Beach, Clatsep County, Garibaldi,
Gearhart, Hammond, Port of Aatoria, Rockaway, Tillamook County, and
Wheeler. ASS0C, MEMBER: North Tillamook County Sanitary Authority.

RESPONSE TG COMMENT LETTER 15

Heavy grazing by either livestock or big geme cen contribute to the
nexious wesd prodvlem by reducing desirable vesetatlon, allowing
noxious weeds Lo better compete. One cannot say that noxlous weeds
oceur ag 4 tesult of heavy livestock grazing or only in areas that
ars heavily grazad by livestock. Moxious weeda grow in forast land,
national parks, good condition rangaland, and in aress ungrazad by
livestock,

Noxious wesds have become a problem in Yellowstone Natlonal Park,
where the infestation could spread to 200,000 acres and cut the
northern Yellowstone elk hard in half. Dalmatian tomdflax infasts
another 4,000 accee of the park. Although prevention remains a major
thrust of waed contrel in the park, Tordon 22K (picloram) is being
uked in accordance with a written noxious weed control plan. A park
official said, "We need to use herbicides--carefully--wheraver they
fit and only when necessary. But we would be dereilct in protecting
these natural respurcas if wa didn't use them" (Sweaney 1986).

Ax dincuszad in Common Issue 7 in the Northwest Area Noxious Waed
Gontrol Program FEIB (December 1983), weed species are spread by
9everal methods. Humans are the most important agents of this spremd.
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CODS-CURRY COUNCIL OF GOVERNMENTS

170 S. SECOND STREET, SUITE 204
CO0S BAY, OREGON 97420
267-6500

Dacembar 12, 1986

USD1, Bureau of Land Management
Oregon State Office

P.0. Box 2965

Portland, OR 97208

Attn: Ph1111p Hamilton

Dear Mr, Hamtlton:

SUBJECT: Draft Final Environmental Impact Statement
Northwest Area Noxious Weed Control Program

16

TMM BLATER, Chairman
PHIL MATBON, Vica-Ghairman
06 JAKOVAC. Tramaurar
SANDNA DIEORICH, Oirwtior

As part of Oregon's Intergovernments) Project Review, the Coos-Curry
Council of Governments, on December 11, 1986, reviewad the above noted

project,

The action of the Council was for favorsble review,

Should you have any questions regarding this action by the Council,

please do not hesitate to contact us.
Sincarely,

Sy Qb

Sandra Diedrich,

Director

Jrd

Executive Department
VICE&""A’EEN 1556 COTTAGE STREET NE., SALEM, OREGON 97310

December 16, 1986

OREGDN STATE DIRECTOR

Bureau of Land Management (935)
P.0. Box 2965

Portland, OR 97208

SUBJECT: Noxious Weed Control Program
PNRS #: ORB61105-005-4

Thank you for submftting your Draft Supplement to the Final

REFRESENTING MEMBERSHIF OF GENERAL PURPOSE AND
SPECIAL FURFOSE UNITS OF GOVERNMENT IN COOS AND CURRY COUNTRS

18

Environmental Impact Statement for State of Oregon review and comment.

Your draft was referred to the appropriate state agencies for review.

The Department of Agriculture offered the enclosed comments.
Sincerely,

INTERGOVERNMENTAL RELATIONS DIVISION

L rtrce, Jlartee—

Dolores Streeter
Clearinghouse Coordinator

17
MORROW COUNTY WEED CONTROL.

P.0. Box 127
Hepphar, NR 97836

Phone (%03) 676-5452
December 12, 1586

Oregon State Director

Bureau of Land Management (935)
PO Box 2965

Portland, OR 97208

Dear Sir:

T have reviewed the draft supplement to the final envirormental impact
statement (DSEIS) for noxicus weed control in five northwestern states.
This document 13 very well written and advises adequately the possible
impacts to the human enviromnment from the chemical application portion
of the atatement,

Thank you for the opportunity to review this document. Please let us
know if we can be of further assistance.
Sincerely,
Wv-...\lﬂmk.’vv\hl_a_
“Mm VYan Winkle
Morrow County Weed Supervigor

Supplement to the Northwest Ares Noxious Weed Control Program — Final EIS
BLM

OREGON INTERGOVERNMENTAL PROJECT REVIEW

State Clearinghouse
Intergovernmental Relations Division
158 Cottage Strest N. €.
Salem, Oregon 97310

Phone (503)378-3732 or Toll Fres In Oregon 1-800-422-3600

STATE ACENCY REVIEW
Project Nusber: R 86 1105'005"4Rnurn pate: __DEC 12 1985

ENVIRONMENTAL IMPACT REVIEW PROCEDURES

If you cannot respond by the above return date, please call to arrange
AN axtension at least one week prior to the return date.
Yata Tegarrale

ENVIRONMENTAL IMPACT REVIEW
ORAFY STATEMENT

t7lﬂl Project has no significant environmental impact.
(974

The environmental tmpact 15 adequately described.

€ ) We guggest that the following points be considered 1n the
preparation of a Final Environmental Impact Statement.

{ ) No comment,

Remarks

Seil & Water Conservation Districts can be helpful and should be contacted when chemical

DS:Th:0578¢ tréatment is to be used thar may have an impact on soila, water, vegetation and livestock.

Enclosure There {8 a soll & water conservation district located in all counties of the srare that
have jurisdiction over certain areas and are responsible for various programs as described
by ORS Chapter 568, 501l & Water Comservation District Law.

Diserices are available to serve the general public and work with all agencies to davalop
the bear selution for soil and water relared matters.

Thiz USDL BIM Final EIS covers the issue af a nexicus weed control program {n the northwes
area of Washington, Montana, Oregon, Idaho and Wyoming very well, and the districts would !
help you in yeur implementation, and advice of how hest to utilize such a program.

Aguncyﬂmﬂkjﬂﬁ/ﬂ/ 2 [

IPR %5




MONTANA PUBLIC LANDS GOUNGIL

P. 0. BOX 1679 — HELENA, MONTANA 59624

Phone (406) 442-3420 omacrons
4. 0. ANDEAY R ciivsnd
Lot S il o
S ane, Phwig ey
Jasmd g Couah Terky - CHAIRMAW il Y' a
Rati o Cutoo .t camnon
bk SECRETARY/ TREAEURIA-

woMS L. TEOEN
STLART W, BOGGETT. WELENA, - ABST. SECRETARY/TREAVUIE

December 16, 1986

Oregon &tate Director

Bureau of Land Management (935)
P.D. Box 2965

fortland, Oregen 97208

Deay Eir:

The Montapa Public Lands Council would like to offer the following commente
in regard to the Supplement to the Northwest Area Noxious Weed Control
Program.

The Montana Public Lands Couwncil is comprised of approximately 550 paying
members throughout the State of Montana. We understand this supplement
deals with human health impacts resulting from herbicide use and may
affect the availability of noxiouz weed control in thne State of Montana.

Noxious weeds have been and are beacoming a real problem on the rangeland
of Montana. The citizens of Montana need to control the growing problem
of noxious weeds. The control of noxious weeds la a responsibility of
all landowners, whether public or private, and long-term management plans
need to be implemented. Without $ome type of contrel, noxious weeds will
reduce desirable forage for livestock and wildlife. 1In the long run,

the people who use these lands will be greatly affected by the $pread

of noxious weecds.

This brings us around to discuss the effects of control to the human
environment. T1f uged properly, the effect on the human environment

should be minimal. Most individuals who use the chemicals for control
must have a license to do $o. This license is not just given out, a
person must pass a test in order to receive the license. Thus all

impacts on the human environment should be few when the licensed operators
practice weed control

Prequency of treatment will also affect the human enviropment. On page
4 of the supplement in regard to water guality, it is stated that most
treatments would not be applied more than one time per year, thercfore
accumulation in harmful amounts should not take place.

Location of treatment areas will also affaect the human environment. In
Montana most of the control is remote from the general population so it

=more-

Curry Soil and Water Conservation District

b FOST OT FICE DOX 666 GOLD BEACH, OREGON 27444

December 16, 1986

Bill Keil

Oregon=Washington State Director
Bureau of Land Mansgement

P.0. Box 2964

Portland, Otegon 97208

Dear Mr. Keil:

Curry County So0il and Water Conmmgrvation Diacrict aupporte
the Bureau of Land Management in their efforta to control
noxious weeds by using herbicides.

We have raeviewed the final and supplemeéntal environmentel
impact statement. We concuxr that the atatements adequately
addrees the safe use of herbicides.

Yours truly,

W@WMM
ere ommaYane

Chairman
Curry County SWCD

CONBERVATION - DEVELOPMENT . SELF GOVERNMENT

Page 2
Oregon State Directoy BLM
Dacember 16, 1986

therefore should net be harmful a2 stated on pages § and 17 in the
supplement.

With regard to the person who uses these chemicals becoming affected, the
risk is minimal as they are trained in the proper use of the chemicals.
See page 17,

Ingesting the chemicals through the congumption of wild foods is a very
low event. Areas sprayed are usually far removed from human traffic and
edible berry bushes and prime food habitat usually do not oceupy noxious
weed infested areas as stated on page 46.

Accumulation of herbicidea due to exposure to more than one herbicide is
unlikely because none of the herbijcides accumulates in human tissue.
Exposure to the herbicides is small and herbicide residues in plants and
s0ila are not expected to persis from one application to another as stated
on page 21.

Factors such as diet, age, heredity, pre-existing diseaszes and life style
also govern the way a human will react to toxic environmental agentsa.
Therefors chemical contrel cannot be the scapegoat for human reaction to
noxious weed contrel.

After reading the draft supplement to the Northwest Area Noxious Weed
Control Program, the Montana Public Land Council Directors have

determined the effect to the human environment to be minimal and recommends
that noxious weed control be continued in the State of Montana. Approxi-
mately $334,000 has already been spent during the past two years in weod
control in Montana and the yeasults have heen encouraging. If control is
atopped now, all of this money and hard work will have been in vain.

During a time when ¢consumers are worrying about wasted money invelved in
many programs, this program nead not be one of them. Another item to

point out i% that for every year noxious weeds aren't controlled, they
spread over 16 percent more of Montana. Furthermore, we feael the State

of Mentana should not be included in this area whoru cuntrol of nuxivue
weeds is stopped. Agrigulture makes up most of our state's industry and
when the tand we produce our products on is taken over by weeds, therc

goes the economy. The State of Montana did not have any problems with
the control of noxious weeds in the first place and are anxious to continue
to control them.

Thank you for the opportunity to comment on this draft supplement.
Sincerely yowrs,
Cruticy |

m Courtney, Chairman
Montana Public Lands Council

JCrejr

21

OF WYQOMING D HERSCHLER
GOVERNOR
Wyoming Deparbmont of Agricallure
TELEPHONE: (307) 777.7321 CHEYENNE. WYOMING 82002.0100
JOWN ORTON. COMMIZSIONER BOARD MEMBENS

LON OLEON Witk ATCARG.
bt
JOHN RANKINT wom ANO
it o SBERT
RUTH GEIER RICT St Bal
JDSEPH I WULKLEY CONTyn1r
PETFR HANSLN Lust
TD HERSCHLER Govtanax
DN LEE H BULLA R
AN COLLULE OF Adumie Tk
AV BEITY G WML £ AXAM

December 17, 1986

Mr. Charles W. luscher
Oregon State BLM Director
P, 0, Box 2965

Portland, Oregon 97208-2965
Dear Mr. Luacher:

Re; Supplement to the Northwest Ares Noxioua Weed Control Program (EIS)
We bhave no addicional comments to make at this time, One would almost
have to be a Toxicologlst to comment on the supplemental draft. Our
main concern is that we get through with the paper work and get on with
the contrel progred,

Sincerely,

MJ‘W

Goorge F. Hitrle
Weed & Peat Coordinator

GFHiaw
Filea: USDI/BLM, NANWCP

"AGRICULTURE—the baekbane of Wyoming"
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22
Monsanto

MOMBANTO AGRICULTURAL SOMSANY
80U N 1 ivtnargh

8. Linra, Mumoum §3167

Picrs. (314) B94.1000

December 17, 1986

Oregon State Director

Bureau of Land Management (935)
P. O. Box 2965

Portiand, Oregan 97208

Dear Sir:

Honsante Agricultural Company is pleased to provide comments vn the document
entitled "Supplement Lo the Northwest Area Noxfous Weed Gontrol Program,
Final Envi. tal Impact Stat £, manufactures and markets the
chemical ingredient glyphosate, whose envircamental impact ig discussed in
this document.

Atter review of this document, it 1g my belief that the authors have done

a more than ad jol 1y tg the environmental impact of
using glyphosate to control noxious weeds. More importantly, the results
of the worsat case analysis, which purposely overestimates exposure and con~
siders toxicelogical properties in the most conservative senge, clearly
show risks to the general public to be inmignificant, cegardless of what
selentific measure {g utilized. In sddition, issues previcusly challenged
in court an being inadequately addressed, have alac in my opinion, now been
sufticiently investigated.

1 urge the Bureau of Land Menagement to vigorously defend this document as
is necessary and sggressively move to implement the proposed moxions weed
control program.

Sincevely yours,

em
ssues Manager

TJH: Tk

2 .0r1 0l Mgmeante Compary

Page 2
Oregon State Director BLM
Docember 16, 1986

therefore eghould not be harmful as stated on pages 9 and 17 in the
supplement.

With regard to the person who uses these chemicals becoming affected, the
rigk is minimal as they are trained in the proper use of the chemjicals.
See page 17.

Ingeeting the chemicals through the consumption of wild foods iz a very
low event, Areas sprayed are usually far removed from human traffic and
edible berry bushes and prime food habitat usually 4o not occupy noxious
weed infested areas as 4tated on page 46.

Accumulation of herbjicides due to exposure to more than one herbicide is
unlikely because none of the herbicides accumulates in human tissue.
Exposure to the herbicides is small and herbicide residues in plants and
soils are not expected to persis from one application to another as stated
on page 21.

Factors such as diet, age, heredity, pre-existing diseases and life style
2ls0 govern the way a human will react to toxic environmental agenta,
Therefore chemical control cannot be the scapegoat for human reaction to
noxious weed gontrol.

After reading the draft supplement to the Northweat Area Noxious wWeed
Control Program, the Montana 5tockgrowers Association Directors have
determined the effect to the human environment to be minimal and recommends
that noxicus weed control be continued in the State of Montana, Approxi-
mately $334,000 has already been spent during the past two years in weed
control in Montana and the results have been encouraging. If control is
stopped now, all of this money and hard work will have been in vain.

During & time when consumers are worrying about wasted money involved in
many programs, this program need not be one of them. Another item to

point out is that for ecvery year noxious weeds aren't controlled, they
spread over 16 porcent more of Montana. Furthermore, we feel the State

of Montana should not be included in this area whore control of noxious
weeds is stopped. Agriculture makes up most of our state's industry ang
when the land we produce our products on is taken over by weeds, there

goes the economy. The State of Montana did not have any problems with

the control of noxious weeds in the first place and are anxious to continue
+0 control them.

Thank yow for the opportunity to comment on thig draft supplement.
Sincerely yours,
bdit.

Jack Eidel, President
Montana Stockgrowers Association

JE:ejr

MONTANA STOCRGROWERS ASSOCIATION, INC, 23

P, 0. BOX 1679 — 420 NO. CALIFORNIA ST. — PHONE {406) 442-3420 — HELENA, MONTANA 59824
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December 16, 1986

Oregon State Director

Burgau of Land Management (935
P.0O. Box 2965

Portland, Oregon 97208

bDear Sir:

The Montana Stockgrowers Association would like to offer the fallowing
comments in regard to the Supploment to the Northwest Area Noxious Weed
Control Program.

The Montana Stoekgrowers Association is comprised of approximately 2600
members throughout the State of Montana. We understand this supplement
deals with human health impacts resulting from herbicide uee and may

affect the availability of noxious weed control in the State of Mentana.

Noxious weeds have been and are becoming a real problem on the rangeland
of Montana. The citizena of Montana need to contre) the growing problem
of noxlous weeds. The control of noxious weeds is a responaibility of
all landowners, whether public or private, and long-term management plans
need to be implemented., Without aome type of control, noxious weeds will
reduce desirable forage for livestock and wildlife. In the long run,

the people who use these lande will be greatly affected by the spread

of noxious weeds.

This brings us sround to discuss the effocts of eontrol to the human
environment. If used properly, the effect on the human environment

should be minimal. Most individuals who use the chemicals for control
muat have a license to do a¢. ‘This license is not just given ount, a
person must pasa a test in order to recelve the licenee. Thus all

impacts on the human environment should be few when the licensed operators
practice weed gontrol.

Frequency of treatment will alee affect the human environment, On page
4 of the supplement in regard to water quality, it 4% stated that most
treatments would not be applied more than one time per year, therefore
accumulatien in harmful amounts ehould not take place.

Location of treatment arsas will also affect the human environment. In
Montana most of the control is remote from the general population so it

=more-

SERVING MONTANA'S CATTLE INDUSTRY SINCE 1684

D RIVER 24

Wi
RESUURCE CONSERVATION and DEVELOPMENT AREA

BLAINE.CAMAS-00ODING: LINCOLN Countian, Idsho

131 3rd Avenue East

Gooding, Idaho 83330
(208) £34-4149

December 19, 1986

Oregon State Director

Burewu of Iand Management (935)
PO Box 2965

Portland, OR. 97208

The Wood River Reaouree Area feels that since both the Northwest
Arvea Noxious Weed Control Program EIS and supplement 0 4t shows
that herbicide use tn ¢ontrol noxious weeds is a safe and sound
management practice, we should start using them to help eontrol weeds
before more of owr public lands are ywined for theiy various values
auch as; wildlife, yecreation, watergheds, wilderness and forage
production.

Sincerely,

Goewt? (Ut
EVERETT WARD

cc:  Senator Jameg MsClure
Senator Steve Symms




MONTANA ASSOCIATION OF STATE GRAZING DISTRICTS 2 5
420 North California St,
Helena, Montana 59601

(406) +42-1430

DIRECTORS

Bl Almy. timay

Jakn Plaft Frovident Lynn Cormuerll Gilaggou
Sanor Enkreaad, Vice President Mark Davien Chinauk
et Drggolt, Exvcutive Secratary Jor Etchart Cilaugons
Jark Hughes CErasrange

December 16, 1986

Oregon State Diraector

Bureau of Land Management {935)
P.0. Box 28965

Portland, Oregon 97208

Pear Sir:

The Montana Association of State Graing Districts would like to offer
the following comments in regard to the Supplement to the Northwest
Area Noxious Weed Control Proyram.

The Montana Association ¢f State Grazing Districts is comprised of 30
grazing districts which cover most of the eastern area of Montana. We
understand thiz supplement deals with human health impacts resulting

from herbicide use and may affect the availability of noxious weed contral
in the State of Montana.

Noxious weads have been and are becoming a real problem on the rangeland
of Montana, The citizens of Montana need to control the growing problem
of noxious weeds. The control of noxious weeds is a responsibility of
all landownera, whether public or private, and long-term management plans
need to be implemented. Without some type of ¢ontrol, noxicus weeds will
reduce desirable forage for livestock and wildlife. In the long run,

the people who use these lands will be greatly affected by the spread

of noxious weeds,

This brings us around to discuss the cffects of contrsl to the human
cnvironment. If used properly, the effect on the human environment

should be minimal. Most individuals who use the chemicals for control
muz¢ have a license to do $0. This license is not just given out, a
person must paxs a test in order to receive the license. Thus all

impacts on the human environment should be few when the licenaed operastors
practice weed control.

Frequency of treatment will also affect the human environment. On page
4 of the supplement in regard to water quality, it i{s stated that most
treatments would not be applied more than one time per year, therefore
accumulation in harmful amounts should not take place.

Location of treatment areas will also affect the human enviconment. In
Montana most of the control is remote from the general population 8o it

-more=

26
Richland County Weed Board

Con Doryan, Wend Supervisor
County Extension Office
P.O, flox 1028

Sidney, Montana 59270

December 23, 1986

Charles Luscher, State Director
Oregon State Unjversity

Bureau of Land Management

P.0. Box 2965

Portland, OR 97208

Dear Mr. Luscher,

The Richland County Weed Control Board has been following this
herbicide review process for several years now, and we are plessed
o have the opportunity to respond.

In reviaving the Draft Final Environmental Impact Statement, we
have just two comments:

1. We feel that the committee has assembled a fine reference
book for those of us who need to know more complete in-—
formation on the chemicals that we use regularly in our
businesa. Further, you have addressed the human health
hazard 4n the Draft Final Environmental Impact Statement.

2. One possible addition would be thiz: Require a blood
base line analysis for workers. Ia this way, a history 26-1
could be developed for each chemical to be used for each
iadividual worker over the project time frame.

Thank yow for your consideration and continued support of noxious
weed control in the Northwest Area.

LI P

Coraelius T. Donvan
Richland Councy Weed Supervisor

CT0/cc

cc: Director, BLM, Miles City Discrict Office, P.0, Box 940, Miles City,
Mt. 59301

Johrnia Johnsten Red Lavae Garw Foas  Klous Jonmson  Lyle Larson  Oon Wotts
Chotrman-Poplor  Secratory-Sideey Culbertson Savoge Savoge Falviuw

Fage 2
Oregon State Director BLM
Pecember 16, 1986

therefore should not be harmful as stated on pages 9 and 17 in the
gupplement.

With regard te the person who uscs these chemicals hecoming affected, the
rigk 13 minimal ags they are traiped in the proper use of the chemicals.
See page 17.

Ingesting the chemicals through the consumption of wild foods is a very
low event. Areas sprayed are usually far removed from human traffic and
edible berry bushes and prime food habitat uspnally do not oceupy noxidus
weed infested areas as stated on page 46.

Accumulation of herbicides due to exposure to more than one herbicide is
unlikely because none of the herbicides accumulates in human tissue.
Exposure to the herbicides is small and herbicide residues in plants and
$0ils are not expected to persis from one application to ancther as stated
on page 21.

Factors such as diet, age, heredity, pre-existing diseases and life style
also govern the way a human will react to toxic environmental agents.
Therefore chemical control cannot be the scapegoat for human reaction to
noxious weed control.

After reading the draft supplement to the Northwest Area Noxious weed
Control Program, the Montana Asgociation of State Grazing Districts has
determined the effect to the human environment to be minimal and recommends
that noxious weed control be continued in the State of Montana. Approxi=-
mately $334,000 has already been spent during the past two years in weed
control in Montana and the results have been encouraging. TIf control is
stopped now, all of this money and hard work will have been in vain.

During a time when consumers are worrying about wasted money invelved in
many pregrams, this program need not be one of them., Another item to

point out is that for every year noxious weedz aren't controlled, they
spread over 16 percent more of Montana. Furthermore, we feel the State

of Montana should not be included in this area where control cof noxicus
weeds is stopped.  Agriculture makes up most of our state's iadustry and
when the land we produce our products on ls taken over by weeds, there
goes the economy. The State of Montana did not have any problems with

the control of noxious weeds in the first place and are anxious to continue
to cottrol them.

Thank you for the opportunity to comment on this draft supplemcnt.

Sincerely yours,

(ot ot

John Pfaff, President
Montana Association of State
Grazing Districts

JPiejr

REEPONSE TO COMMENT LETTER 26

26-1 BLM will look inte the possibility of this suggestlion on 8 voluntary
basia for BLM employess. Most of this work, however, is done in
cooparation with stete and couniy weed boards, and BLM thus has no
authority fot suech & program.
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C.W, (Bill) Pogue
P.O. Box 1470 27
Oldtown, Idaho, 83822

January 3, 13287

Charies W, Luscher

Qregon -Washington State Director
Bureau of Land Management

Dept. of the Interior

p.O, Box 2965

Portland, Oregon 97208

Dear Mr, Luacher,

After reading the final Envirpnmental Impact Statement of December 1985
and the supplement draft to Northwest Ares Noxious Weed Control Program
I wish to make the following comments,

The amount of time and money that was gpent to research and davelop the
documentation in thege reports must have been enormous indeed, all paid
for by the taxpayer, It ims ridiculeous that s few can be so0 blind as to
not gee the magnitude of problems that noxious weed cost the U,S, tax-
payer,

1f wo would have gtarted a real sound program 20 years agn we would'nt
have such a gigantic problem today and it can in no way be corrected
by waating funds to write lengthy reports as to correct the problem. It
does appear that just jobs are created and held unto by just doing that
while ghe problem still remains,

For instance knapweed in the Washington, the Panhandle of Idaho and
Montana has reached epidemi¢ proportions basically because of @ few that
8ay the BLM and the U.§. Forestry can't spray so the State and Counties
don't want to spray as they are atraid of lswsuits, I think the time has
come Lo take the monkey of our backs snd put the lawsuits unto the

"Do Gogders” that say we can't spray this or that, They are tausing

with the continued spread of weed seeds the following:

1, Damaged over 2 million acres of quality environment timber and
forage production in Montsna for wild game ( deer and welk),

2, Gpotted napweed produces a toxia that weakens most native grasses,
fyrage and shrubs and nothing will then grow.

%+ Loee to the sportsmen is devaustating to big game., In the next 10
years Montana alone will luse cloge to 200 elk each year just from
spotted knapweed,

4o Loss of grazing land, Spotted knapweed will reduce cattle grazing
capacity by 60 to 70 %, costing the Northwest in excese of 10 millicn
dollars annual

2. Loss of quality wilderness and reserves, Thors is not a single place
that knapwead 1g not found or deeply entranched. In Montana alone,
Cabinet, Mission Mountain, Bob Marshell, Scapegoat, Bitterroot,
Selway, Glacier National Park, National Bison Range and go many more
here in ldaho snd in Washington.

Dis

JOHN V. EVANS
Goveranr
KICHARD R. RUSH

irector

P.0. BOX 7%
BOISE, IDAHO 53712

(208) 334240

December 31, 1986

Hr. Charles Luscher
Qregon State Director
Bureau of Land Management
P.0. Box 2965

Portiand, OR 97208

Dear Mr, Luscher:

1daho 15 vitally concerned about the damage being caused to the
state by noxious weeds. We appreciate this opportunity to offer our
comments.

1. Weeds devastate fisheries, destroy wildlife habitat, ruin our
shrinking rangelands, reduce tourist attraction, and increase the cost
of food, Threatensd and endangered plants - as well as the irreplaceable
native flora - are completely obliterated by the stronger, more competitive
exotic vegetation. Worry about product harm that is less Yikely to happen
than being struck by a meteorite suggests that we can lose perspective; we
have more serious things to think about. The alternatives are clear:
Judicial use of chemicals in an IPM program, or unrestrained environmental
destruction from noxious weeds.

2. We are not apprehensive about ground water hazards from these
herbicides. We do not have any information showing valid instances of
ground water contamination in ldaho from use of the plamned chemicals.

3. There {s adequate documental analysis. Any document, we suppose,
will have shortcomings. However, anyone who has the background and interest
to read this one should not find it difficult to understand, and it is as
readable as ft 18 necessary to be. Our concern is not with the fmmaculacy of
the EIS, but with halting the environmentally destructive noxious weeds.

4. The laws of the State of Idaho demand attention to noxjous weeds
by the citizens and entities of the state. We should expect the same
attention to weeds from the federal sectors, Intelligent, directed IPM
programs must be re-instituted and sustained on federal lands in ldaho.

5. We live in a chemica) society - gasoline, plastics, medicines,
water purification, ad infinitum. No one wants health hazards, but after
so much testing, further impediments become harrassments. The end result
has not changed; there has been much tax money spent on 1itigation and
paper which should have gone for weeds; herbicides have been identified
which are far less potentially damaging than the weeds they control; and
noxjous weeds fin untreated areas are flourishing,

EQUAL OFFORTUNITY EMPLOYER
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5, Logs of Touriam and Outfitting, Motels, hotels and restaurants
and most everybady iz affected by the losses.

This monumental task can not be done by the Federal Government
alone, The property owners are now paylng the bill. What we need

ig a motor fuel tax for Federal, State and County level to fight
this noxious weed problem,

The weed seed are gpraad 99% by motor vehicies so lets stop playing
games and make anyone that drives a car, truck or train pay the
till, I mean you and I, interstate trucks or grivat.a trgnsportation,
tourkst , hunter , fishermen eic¢. Leta take the burden off the
property owner, I etrongly support Propossl # 1 , lets get to it,

Sincere

B p *
Bl

Mr. Charles Luscher
December 31, 1986
Page Two

6. It would seem that a statement of the Sterra Club is appropriate:
"Not blind apposition to progress, but opposition to blind progress”.
Tt §s the belief of the Idaho Department of Agriculture that the Bureau's
IPM plan §5 not "Blind Progress", but that further {mpediment is "Blind
Opposition”, Any unknown elements of this proposed Integrated Pest
Management program are of inconsequential significance compared to further
rampant, uninhibited destruction of the environment by noxious weeds.
These ecosystem predators must be controlled. Any weaknesses of the BLM
proposa) are surmounted by the urgency for on-the-ground action.

There has been enough assessment. Rapid implementation of the EIS is
essential. Further delay will only cause unnecessary harm to our wildlife,
recreation areas, watersheds, and our productive lands.
Sincerely,
_--‘—'."";;wl'/i"g“d ac.

"Loal A, Vance
Idaho State Weed Control

LAV/sme



United States Department of the Interior 2 9
NATIONAL PARK SERVICE
Facific Northwest Region
WY MR 1O 2 South King Street, Sulte 212

X7617(PNR-RE) Seattle. Washington 8104

DESBE/141

DEC §0 106

Memorandum

To: State Director, Bureau of Land Management, Portiand, Oregon

From: Acting Regiona) Director, Pacific Northwest Region

Subject: Comments on the Draft Supplement to the Northwest Area
Noxious Weed Contro} Program: Final Environmenta) Impact
Statement, (DES-86/41)

We found the subject draft Supplement to be well prepared, and
reflective of the current 1iterature, in most regards. In particular,
we noted the reference on page 27 to the recent publication by Hoar,
et al. (1986), on the risks for certain cancers related to the use of
herbicides for agricultural purposes.

While we agree that some use of chemical herbicides will be necessary
to control weeds on lands administered by the Bureau of Land
Management, we continue to support ‘Integrated Pest Management
approaches whenaver possible, A1l means of replacing chemical
applications with biologica) and cultural methods should be explored.

Cﬁmm Jﬁs’.ﬁg‘w_e”'["

Provincs of Ministry of Dlatrict e 3 1
Buitish Columbila Agriculture and Food Box 1980,

Creston, B. C.

VOB 160

December 31, 1986.

Oregon Stare Director,

Bureau of Land Management (935},
Box 2963,

PORTLAND, OR. 97208

Dear Sir:

Over the past few yeara we have enjoyed a very cooperative
relationship with Boundary County weed control personnel work-
ing out of Bonners Ferry, Idaho. There are a nunber of noxious
weeds especislly spotted and diffuse Knapweed that are a major
concern to us in Britiah Celumbia and the ability to work with
United States weed control crews to ensure these weeds are
chemically controlled along both mides of che international
torder is very important te beth programs.

We are shocked ro learn that your department ix seriously
considering the banning of chemical control on Bureau of Land
Management and Forestry Lands. We underatand the kind of

that snvi 1iata can bring to besr, as we have
ximilay problems here. However, we hopa that the impact of
weeds on agriculture, forestry, and wildlife concerns will be
taken into account in your deciaion. A decision to ban pest—
icides, swypecially herbicides, would cause serious prohlems
for us ia the Creaton area and, in Fact, in the Eaat Kootenay

Region of British Columbia.
Yours very truly, 7
%'ﬂ/

Brian T. Laing, F. -
Districr Agriculturist.
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WEED AND PEST CONTROL
517 N. Meridlan St.
Meridian, idaho 83642
{208) 888-2316

DR County

EUGENE ROSS
ager

Janauary 2,1987

Oregon State Director
Bureau of Land Management
F.0. Box 2965
Portland,Qregon 97208

Dear Sir:

After reviewving both the Final EIS and associated DSEIS to
the Northwest Area Noxious Weed Control Program on BLM lande.
I wish to offer the following comments.

Noxious weed eradication,containment and control on public
lands 18 extremely critical when iwplementing and conducting
extensive noxloua weed control measures on the county and
state level.failure on tha part of Federal Land Management
Agencies to control and mAnage noXilous weeds on their lands
can only lead to heavy economic and unnecessary cost to
adjacent landowners and managers.

The DSETS provides adequare information on the impacts and
anvir 1 q of chemical it of noxious
weeds,eapecially those impacts on human health.With the
adoption of the interated noxlous waed menagement program
( Page 61 DSEIS ) thar (s designed to set noxious weed
treatment priorities,the atage is now met for the
discriminate and intelligent use of herbicides as a

tool.The i ted noxious weed management
program now gives toral meaning to the entire EIS on BLX
lands.

T recommend adoprion of Alternative 1. The Froposed Action
and full aceeptance of tha final EIS and DSEIS for noxious
weed control on BLM lands in the Nothwest area.

32

PRESDENT EXECUTIVE VICE PRESIDENT

i Lithe, Emmati inoen. Bome

PRESIDENTELECT k
R Sctvovchr, Artumican Fals

NATIONAL CATTLEMEN § A880C-ATM

Y idaho Cattle Association

2120 AIRPORT WAY January 2, 1987

1cCA

Charles W. Luscher,

Oragon State Divecror,

Bureay of Land Managmmant (935)
Post Office Box 2965,
Portland, Oregon 97208,

RE: NOXIQUS WEED CONTROL PROGRAM, NORTHWEST AREA

Dear Sircmi

T have spent part of my holiday season reviewing the Fimal Eaviron-
mental Impact Scatement for the five northwest staces.

Please accept wy compliments for a deocument that {s an excellent
presantation of the vechnical data required €0 snsver certain critice
of apy snviroamental program,

We are in the process of creating a nev organizarion in Idaho that
will be patterned after the Orepgonians for Food and Shelter. (OFS).
Paulatte Payle of OFE has been most helpful in our organizational
efforts.

Wa are working very clesely with Delmar Vail and the Idaho Noxious
Wweed Study CGroup.

This briaga me to one of the main points In this letter. Do you have
additional copias of the October 1986 Supplemant to the Northwest
Arwa Noxious Weed Control Program? If so, we would be interest in
purchasing up ko 10 coples of this document.

I think the document would be an exceéllant text for our library for
this nev broad based organization.

Yuurg for a successful New Year.
- )

. /

ST £t (.

TOM HOVENDEN
Exacutiva Vice Fresident

PO, BOX 15307 = BOISE, IDAHO B3715 » 208 / 3431615 or 344-8482
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£ HimCHLER
BOVERNGR

Dacember 31, 1986

My, Charlee W. Luscher

Oregon State Director

Bureau of Land Management (935)
P.O. Box 2965

Portland, Oregon 27208

Dear Mr. Luscher:

The Supplement to the Northwest Area Noxious weed
Control FProgram final environmental impact statement has been
circulated for state agency review. Copies of agency comments
are enclosed for your consideration and use.

. Thank you for the opportunity to review and comment on
this document. Please keep us informed of the progress in  this

etfort.
sinccrfl'y, \‘ //// .
Lpini

State Planning Coordinator

pol
Enclosures

¢o:  Hillary Oden w/enc.

Wemoredus to Mandolph Wood
Deosaber 31, 1986
Page 2

4, Fage 4, Column 2, Paragraphy 1-3 -
No monitoring data 13 available for glyphosate,

5. Historio use of pesticidez in the northwest part of Wyming does act appear
to bave resultsd in exoesdences of EPA recomended omowntrations.

Inplementation of the nckicus weed program as outlined in thia dooument will
protubly have no aignificant tmpact on water quality in Wrowlus.

33

THE STATE OF WYOMING 20 HERBCHLER
GOVERNOR
@eﬁadmeul a/ Environmenlal Qua/l'/’
WNales DBualily Bivision
HERSCHLER BUILDING CHEYENRE, WYOMING 82003 TELIPHONE 307 7777731
MEMORANDOHM

TO: Fandolph Woed, Direstor, DEQ

FROM: Bath Wesael, water Quality State Program Planning Coardimt(')/

DATE: Deaembar 31, 1986

BUBJECTt Reviev and Couments on the Draft Supplement to the Rorthwest Araesa

Noxioua Weed Cantrol Program

E, J. Fanning wnd Michael Carnevale have peviewed the abeve refersnced

deoument. and have the folloving aomments:

1.

3.

331

Page 3, Impacts on Surface Water, Column 2, Paragraph 2 -.—

-
The 1976 (rather than 1977) EPA "Quality Criteria for Water" recommended fm'®
level of 2-4.D for drinking water waa 100 ppb rather than 50 ppb., The May 1,
1986 EPA "Quality Criteria for Water" reccumends & muoh more 1ibers) 3.09
#g/1 for protection of public health, although it recommends a taste and odor
threshold of 0.3 ppb. U, 5.6.5. water quality menitoring data for the water
year 1985 indicate a seasceal peak (July 30) aoncentration of 0,22 ppd in
Bitter Cresk at Garland, Wyoming. Bitter Creek ia a amll collection
dratinage for irrigation return flows. Thus, the probabllity of elevated
concentrations of herbioidea would be the greatest, Information an lcnal
usags of 2-4-D and other herbiofdes 1a probably available through the
Cooperative Extension Service and/or the Wyoming Department of Agrioulture,

but haa not been utilized for these oammants,

Page 3, Column 2, Paragraphs S-6 and Page 4, Colum 1, Paragraph 1 ---

At U,5G,3. station #06284500 (Bitter Creek near Garland, Wyaming) the
2easonal high (Juse 13) oomoentration of Dicamba for Water Year 1985 wam
0.280 ppb. The 1986 EPA "Quality Criteria for Water® reconmended level for
dichlercbenzanas 1s 400 ppb for drinking water.

Pege 4, Column 1, Paragraphp 8.7 —-.

The highast concentration of pileloran measursd at U,%5,G,.3. atation #O6284500
a July 30 (1985 Water Year) was 0,010,

RESPONSE TO COMMENT LETTER 33

Thank you for noting our errors, The “Quality Criteris for Water”
was the 1976 edition, and the 2,4-D recommended liait 1a 100 ppb
racher than 50 ppb, These changes hava been mede in the text.

-
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THE STATL

Flale lﬂ'n"c'luﬂ 4 0//6'00 Nov 51 By

HERSCHLER BUK DING
November 17, 1986

CHEVENNE. WYOMNG §2002

Charles W. Luacher

State Director

U.S. Burean of Land Management
Oregon State Office

P,0, Box 2965 {B25 NE Multnomah 5t.)
Fortland, Oregon 97208

Re: Drafy Supplsment to the
Northweat Area Noxious
Weed Zontrol Progrem Final
Environmental Ippact Statement.

Dear Mr. Luacher:

We have briefly reviewed the subject draft supplement and have no
particular comments at this time.

We do, however, have a comment on the Final EIS itself. By
memorandum of July 9, 1985, from this office ( Ko. 34-9, page B2 of
the Final EIS), we questioned the listing in Table 2-1, page 29 of
thres endangsred sprciss as occurring in Wyoming. These include
the Bonytail chub, Huwpback chub, end the Colorado Squawfish. The
Final EIS 4id not remove these fish, not found in VWyoming, from
Table 2-1, or vas there sny comment about our questioning the list.

We request that Tsble 2-1 in the Final EIS be clarified, regarding
the inclusion of species in Wycming, in the Supplement as an addenda 33-2
to the Final EIS,

Singarely,

(oo K Aoyl

State Engineer
GLC/ht

cc:  Paul Cleary
Natural Resources Analyst
State Planning Coordinator's Office
Herschler Building
Cheyenne, Wyowing 82002

34

BINGHAM COUNTY NOXIOUS WEED CONTROL

P.0. Box 583 Maxlyn J. Nelson
Blackfoot, Idaho B3I21 Bingham County
Phope: 7085-8005, Ext, 270 wWeed Suparvisor

January 2, 1987

Oregon State Director
Bureau of Land Management
P.0. Box 2965

Portland, OR 97208

Dear Sir:

I have reviewed the Draft Supplement Environmental Impact State-
ment for the Northwest Area Noxious Weed Control Program.

1 feel that it is very adequate concerning any potential problems
that may arise. The margins of safety and risk analysis are discussed
very well and show that there is very little risk to human health tnvol-
ved in using herbicides as part of an integrated Pest Management Program.
We do need to keep those individuals who handle these products well
trained and equipped so as to minimize what little risk there is.

1 appreciate the opportunity to commeat on the supplement ang
would strongly urge its adoption.

Thank you,
Sincerely,

-/77&4,‘ y y A

Marlyn Nelson, Superintendent
Bingham County Weed Control

33-2 Bemytail chub, huspback chub, and the Celorade squawfish are listed
in the Federal Regiscer (50 CPR 17.11 and 17,12, Endangered and
Thraatensd Wildlife and Plants, January 1, 1986) as endangered in
Colorade and Wyoming. Therefore, these figh are included in Table
2=1 a9 listed.
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RESPONSE TO COMMENT LETTER 35

35.1 Thank you for the materiml. It will ba reviewsd and considarsd in
preparing the final supplement. Anyone wighing to review the
mater should contact the BLM Orsgon State Office {Lloyd Center
Towar, 16th floor, 825 NE Multnomah Street, Fortland, Oregon, (503)
231-6268.

Oyegon State Director
Page two (2)

Your (D3EIS) coverage iy concise and adequate for any pereon
ot organjzation with a will to be reagonable and realistic.

Sincgrely yours,
’/§€22“4’/szi: 2%—&<§/€£ﬂé£b!k?
Reao Mickelson, Sup't
Caribou County Weed Control

Caritoy County Wead Contr,

Re kelion Supt, orerel 36
153 S0, Main ’

Sodia Springs, Idaho 83276

January 2, 1987

Qregon State Director

Bureau of Land Management (935)
P.0. Box 2965

Portland, OR 97208

Re: The Supplement to the Pinal Environmental Impact Statement
(PSELS)

Dear Bir:

Congratulations on your willingness to go the second mile
with your (DSEIS).

In the final EIS, December 1985, many lettere breathed
appreciation for the axtensive coverage by the Bureau of Land
Management on the safety of herbicide usage on Public Lands.

Thousands of acres in the Pacific Northwest have been
rendersad useless by the on going take over by noxious and
undesirable plantg.

Page 29 (Draft 1986) Disagreement of Experts Toxicity
Paragraph six (6)

Page 45 (Draft 1986) Risk Analysis
Paragraph five (5)

Page 46 (Draft 1986) Rigk to Members of the Public
Paragraph one (1)

Page 51 (Draft 1986) Accidental Spill Scenario $#1
Paragraph two (2)

Page 57-58 (Draft 1986) Incjdence Levels of Cancer H.S.
Paragraph cne

I have usad herbicides for 44 years by hand-gun, back-pack,
helicopter and trucka. I am glad that you noted the realism of
herbicides usage by denoting the fact that herbicides are diluted
100x's prior to ungage, that only the targeted weeds are to be
sprayed and the unrealigtic chance and remote posgibility of
ingeation by human or any endangered gpecie.

There needs to be on going efforts in poison plants and
noxious weed contrel, whether on public or private lands. Over
300 sheep were loat to "death camus* on Caribou County's public
landg. Many cattle have died from "tall larkspur” and "poison
hemlock”. FPifty cattle died at one time on Brockman Creek drain-
age in Gray's Lake outlit ares by eating "water hemlock® (the
moBt toxic plant in North America; raference Poison Plant Center
of Logan Utah.)
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NORTHWEST COALITION for
ALTERNATIVES to PESTICIDES

P.O.BOX 1303 EUGENE, OREGON 07440 (507 344-5044

Charles W. Luscher

Oregon State Director

Bureau of Land Management (935)

P.0O. Box 2965

Portland, OR 97208 January 4, 1%87

Comments of the Northwest Coslition
for Alternatives to Pesticides
on the
Draft Supplement to the Northwest Area Noxicus Weed

control Program Final Enviranmental Impact Statement
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issuing the Sugglement? .The BLM is admitting that its decision
to issue a SUpplement does not comply with NEPA requirements that
subgtantial changes in the proposed action are being made or
gignificant new circumstances bearing on the action or its
impacts are present.

NCAP agress that the BLM hag not made any changes in its
analysis. The same deficiencies remain in this Suﬁglement as
were pressnt in the FEIS that was withdrawn, for the BLM has
chosen to dig in its heels and window-dress rather than honor the
requlations of the National Environmental rolicy Act (NEPA) (40
CFR 1500-1508):

1) The BLM does not state or make clear the extent of
incomplate and Gnavallable Infofmatlion on the human toxicology .
HLIHIEEG effects, or environmental fate of the five herbicide
formulations proposed for spraying (40 CFR 1502.22).

2} The BLM does not insure the scientific integrity of its
analyses of the potential environmental an ea mpacts o te
propesed program (40 CFR 1502.24) .

1) The BLM does not evaluateé the potential range of adverss
impacts of its proposed program as indicated by crsaisle
scientific evidence (40 CFR 1502.16).

4) The BLM does not include the major reasonable
alternative of grazing management and classica ntegrated pest
management , although this deficiency has baen noted by NUMEIOUS
Commenters since the firat Draft EIS. Since, as noted in the

NEPA regulations, "This section is the heart of the environmental
impact statement® (40 CFR 1502.14), the heart is still missing.

4) The BLM does not insure the scientific integrity of its
risk analysis or discussion of the acceptability of rig FR

1502.24y.

The BLM has before it an example, here in the Northwest, of
a federal lanpd management agency that is attempting to follow the
mandates of NEPA for its vegetation management EIS. RS it writes
the EIS, Region 6 of the Porest Service ls including all
sugyested, reasonable alternatives and is, as of this dats,
undefensively considering all evidence of adverse impacts of
herbicides.

1f the BLM produces its FEIS out of the Supplement that is
here being commented wpon, the contrast hetween the Forest
Service EIS and the BLM EIS will be the contrast between a NEPA
document and & document that ignores NEPA.

The following comments document examples of each of the five

major deficiencies of the Su lement NCAP recommends that the
BLM also reread or read eatlier comments of NCAP (July 31, 1985

NORTHWEST COALITION for
ALTERNATIVES to PESTICIDES

P.0.80X 1393 EUGENE, OREGON B7440 (503) 344-5044

Charleas W. Luscher

Qregon State Director

Bureau of Land Management {935)

P.0. Box 2963

Portland, Qregon 37208 January 4, 1986

Comments on the
Draft Supplement to the Northwest Area Noxious Weed
control Program Final Environmental Impact Statement

The following comments are submitted on behalf of the
Northwest Coalition for Alternatives to Pesticides (NCAP)

I. Introduction

This Draft Supplement fails to remedy the severe
deticlenci®s of the ginal Environmental Impact Statement (FEIS)
that was withdrawn on June ,

NCAP has now commented on the deficiencies of the Draft EIS
and Final EIS {FEI%}, and has submltted legal affidavits
documenting the deficiencies of the FEIS.

in the preface to the Supplement, BLM claims that public
concerns railsed in the response to the FEIS and in the responses
to the Department of Interior's motion for partial dissolution of
the injuction spurred the agency to {ssue a document that takes
"the opportunity to correct technical errors of merit that
appmared in the PELS.... These changes, however, are nhot expected
to change the overall analysis." (p. i}

The NEPA regulation on prepsring a Supplement tov an EIS
identifies two occasions when a Supplement needs to be issued:
When the agency makes substantial changes in the proposed action
that are relevant to environmental c¢onc¢erns; or when there are
significant new circumstances or information relevant to
environmental conceérhs and bearing on the propesed action or its
impacts (40 CFR 1%02.9).

Apparently, the BLM has issued a Supplement that iz supposed

to trigger changes in the EIS, yet the BLM denies that any 37-1

changes .in-the overall analysis occur. What is the point of

comments on the Draft EIs; February 3, 1986 and Pebyuary 6, 1986
comments of NCAP on the FEIS); Warrative Statements of Mary
0'Brien, Ruth Shearer, and Nerma Grisr and the Response to
Department of Interior Motion for Partial Dissolution of
Injunction submitted by Ralph Bradley in the 1986 NCAP v. Block
challenge of the Fina)l EIS. Most of those comments remain
applicable to the FEIS and its Draft Supplement.

41



BLM

II. The Supplement Does Not State or Make Clear
The Extent of Incomplete and Unavailable Information

Example #1: Secret Ingredients

The Supplement attempts various quantitative risk analyses
of the foTlowing four publically revealed herbicide ingredientsa:
dicamba, glyphosate, picloram, and 2,4-D. No analyses are given
of the environmental and chronic health effects of Esteron 99,
Tordon 2K (granular), Tordon 22K (Liguid), Banvel, or Rodeoc. The
BLM does not propose to spray dicamba, however; {t proposes to
spray Banvel. It does not propose spraying glyphosate; it
proposes spraying Rodeo (FEIS, Appendix 0).

The guantitative risk analyses are computed assuming that
humans, other animals, and plants will! be exXposed only to the
revealed ingredients dicamba, glyphosate, picloram, and 2,4-D.
All other secret, but potentially biologically active ingredients
in Esteron 99, Tardon 2K, Tordon 22K, Banvel, and Rodeo are
entirely ignored in the risk analyses, either in terms of volume
or toxicity, alone or in the formulated mixtures.

In the case of Torden 22K (liguid), for instance, this means
the risk anslyses consider 24.4% of the volume of chemigal
ingredients to which the environment and its humans will be
exposad.  The BLM indefensibly ignores the various types of
potential toxicity of 75.6% of the chemicals in Tordon 22K.

The BIM blithely assigns two paragraphs to this enormous 37-3
data gap in the risk anolysis (Supplement, p. 13):

Several cemments are in order, corresponding to the letters
I have marked an the two paragraphsa:

"A" YEPA recently hasz yndertaken a study of inere
ingredfencs and identified chemicals of toxiEolugxcal congcern,
None of the formylatlons proposed for use by BLM has any inerts
of toxicological concern according fo EPA (1986)."

These two sentences are misleading. The D.5. Environmental
Protection Agency, which has registered 1200 “inevt" (secret
ingredients for use in pesticides, indicates that it knows
nothing about the toxicity of approximately 800 of the
ingredients, knows 55 "have been shown to be carcinogens,
developmental toxicants, neurotoxins, etc.," knows that the
chemlcal structures of an additiongl 51 ingredients are
suggestive of these same problems,” and is “concerned about
petroleum distillates which occur in about 80% of all p«.‘itlcide
formulations...and pose signficant regulatory problems.” Thesae
petroleum digtillates are of highly variable c¢hemical composition
and "The polynuclear aromatic components of petroleum distillates
have s high potential for Garcinogegicity and the aliphatic
content may pose problems as well."

The EPA (1986) reference is a letter from Therese Murtagh,
Chief of the Information Services Section of the Program
Management and Support PDivision of EPA's Office of Pesticide
Progtams to Guy Baier, Acting Assistant Director of the Bureau of
Land Mahagement. In this letter, Murtagh states that {a) none of
the 55 inerts known to pose toxicological hazards are present in
Esteron 99, Tordon 2K, Tordon 22K, Banvel, or Rodeo, and (b)
Esteron $9 coptains petroleum distillates,

Three comments are in order:

(1) Citizens are equally concerned about the 800
ingredients about which the EPA knows nothing and the other 51 37-4
that are likely to be simjlarly and may be more dangerous than
the 55 known "bad actors."

(2) The EIS fails to mention the comment by Therese Murtagh
that Esteron 99 contains petroleum distillates and that the EbPA 37_5
has noted that these have a high potential for carcinogenicity.

(3) Murtagh does not indicate how she arrived at her
conclusions regarding the 55 ingredients that are known to pase
toxicological hazards. 1f she has looked at evidence, it is
proprietary data unavailable for public review. (“"Material based 37-6
on proprictary data which is itself not available for review and
comment shall not be incorporated by reference." 40 CFR 1502.21

ingredients are generally more acutely toxic than their

"B" "[Gliven the same volume of material, active
BLM
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Inert Ingredients

In addition to active ingredients, pesticide formula:
tions may contain a number of other chemical com-
pounds to increase penstration, reducs drift, atc.
EPA racently has unidigriaken a study of inert Ingre-
dignts and identitied ehemicals of toxicological con-
¢tarm. None of tha formulations proposed for use by

A BLM haa any inerts of toxicological concern accar
ding to EFA (1986).

Another indication of the texitity of the formulated
product (which inchides ineriz) and the technical
grade material can be demonatrated by comparing
their acue LDg ' A3 shown in Table 3-4, the for-
D mulationg proposed tor use by BLM are not more
acutely texi¢ than their active ingredients. Of
coursh, the main difterence shown is the eHect of
dilution of the active ingredient. However, it does in-
dicate that given the same volume of matarial, ac-
tive ingredients ara ganerally more acutely toxic

B than their forrulated products. Theratore, the risk
analysis shauld not underestimate effects dus 1o the

product. For see

C the gection on synergistic and curnulative wifects.

bll‘\~:OFMUIated products. Therefore, the risk analysis should not

underestimate effects due to the formulated produyct.”

(1) FEven if the formilations are not "generally more
acutely toxig" than the active ingredients, the risk ana ysis
treats the secret ingredients as if they are not toxic at all and
4s if their volume does not exist. This means the risk analysis
does underestimate effects due to the formulated product. 37=-7

{2} Acute toxicity is not the only or even the major area
of concexn. What of the gsecret ingredients' potential to cause
birth defects, cancer, nerve damage, chronic damage, etc.? What
of their onvironmental fate? What of their ¢ffects on wildlife?

"C" "For additional infoymation see the section on
synergistic and cumulative effects,”

The EiIS "section on synergistic and gumulative effects" (pp.
20=22) speaks only of synergism and not at all of cumulative
affects. The discussion of syneygism speaks only of combinations
©of revealed ingredjents of herbicides, and not at all of
combinations of an herbiclds's revealed ingredient(s) and its
segret ingredients.

The section on synergism indicates that (a) there are too
many combinations of herbicides to feasibly taat, (b) people are
unlikely to encounter two herbicides in separate projects, and
(c) residues of any of the two herbicides would not be likely to
be simultaneoualy present in the bady.

Clearly, none of these assurances applies to the problem of
ayheryism of the various ingredients in one formulated product
sprayed by the BLM: (a) the BLM is apparently proposing only five
formulations (based wn the five labels given in Appendix 0 wf the
FEIZ), (b) people ang other animals will encounter both active
and secret ingredients if they are exposed to the herbicides, and
(¢) the residues of all of the formulation's ingredients will be
simultaneously present in the body.

Neither the synergism nor cumulative effects of the secret
and revealed inqredients of the five proposed herbicides have 37-8
been considered in this EIS. This is a violation of 40 CFR
1502.16,

"As_sanown in Table 3~4, the formulations proposed for
use by RLM are not more acutely toxic than thelr active

ingredients ™

Table 3-4 iz as follows, and commentg ¢orrespond to the
numbers marked on the table;
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Table 3-4. Comparlson of Acute Toxiclty
of Tachnical Active Indgedients (a.i.)
Versus the Fe F

Hortlcde  Technical LDy {mglg)© Formulation L0y mﬂ)b

240 s 2% formauiation
LDy = 2830
0% fermulation
L0y ~20000

Dicarba n B56% ai
10 » 2900

Biyphosate A.’.!Zﬂa ch

p— 0€  pemani®
triclopyr 325%
Dy = 251"

Trickop 630 438% 81, L0y = 2140

B al. LDy = 5000

“Tha 8 4n indicaban ol e gNeY TOKCHY of Inclopye an shiown b,

8 ix comments are in order ragarding Table 3-4:

(a) WNo references are given for these LD_.3%, the species of
experimental animals are not indicated, and thd routes of
expogure are not listed.

{b) What formwlaticns are these?

(c) An LD, of 5,400 my/kg (oral, rat) for Roundup is
listed in the Héghxcxde Background Statements (USDA FS, 1984 as
listed in this SuEgIement but presumably the BLM is not
proposing to use Roundup, if it is only propozing to use those
herbicides $of which labels are provided in Appendix 0 of the
EIS., (The EIS fails to c¢learly state which formulations will be
used for which situations. Tt must state this.}

The only glyphosate formulation listed in Appendix 0
(Herhicide Labels} is Rodeo, The Lbgg for Redeo 15 not given in
the EIS.

Are any ©f the Table 3-d4 formulations those that the BLM is
intending %o use? Wwhat are the LDg,5 af the formulations BLM is
intending te use?

fd} On p. 31 of the Sugglement, the BLM netes that
glyphosate has an LD of &, mg/kyg (raes). If the LD, of
J1yphosate is 5,500 A9/kg and that of Roundup is 5,400 m3fkg as
listed in Table 3=-4, then the secret ingredients, which make up
59% @f the formulation, have an LD of about 5,300 ma/ky. This
means they are more acutely toxic ?Ran glyphosate, the
environment will be exposed to a greater volume of secret
ingredients than glyphosate, and the risk analysis is Calculated
on the Dasis that the toxiclty and volume of secret ingredients
will be zerol

{¢) Although no reference iz given for this picloram LD,
of §,200 mg/kg, the EPA's Science Chapters on plcloram indicaég
the picloram test that yielded an acute oral LD, 0 of B,200 mg/kg
(oral, rat, Dow Chemjcal Co. Tox. Res. Lab., Jafs 1%, 1963, MRID#
0068961) is invalid. What is the BLM reference for the 8,200
mg/kg LDy g, and what is BLM's evidence that the LD, is valld?

The anly picloram LD {oral, rats} listed as valid in the
Science Chapters is for mé?e vatas and it is 3,250 mg/kg, which is
2.5 times as acutely toxic as indicated in Table 3-d.

f. Why is a picloram and triclopyr formulation LD given?
Is the BLM intending to u8e that mixture? If so, it hagg't
stated this.

The following conclugions must be clearly stated in the
Final T1&, because they are true and they are of significance:

37-9

jo
!
1. The BLM does not know what chemicals it is proposing ko
spray.
2. None of the herbicide formulations proposed for spraying
has Sadn theted tor eancec, wlcih detects, mimalcty e o ness o gragnicalyy indicate tho fact tnat there
3 4 ger el are no valid dicamba chronic toxicity, oncugenicity, or 37-11
3. The secret ingredients in the herbicide formulations may mut:geplcltyf(qene mu;a;ion, chromusume aberration, or other
cause eancor, Birth defects, mutagenicity, reproductive effects, mechanisms of mutagenicity) data on file with the EPA.
nerve damage, or chronic effects. Moreover, since Banvel i3 the chemical that is being 37-12
. . : praposed for spraying, the BLM needs to indicate what information -
4. At least one of the formulations BLM is proposing to use i - N
(Esteron 99) contains petroleum disti{llates, whose polynuclear 37-10 EQEPEE:D::: tf:grsg?:‘ﬁ} {and likewise for the ukher formulations
aromatlc nydrocarbons have a high potential for narcinogenicity. N M . .
BANVEL] - dicamka, + secreét msteé\m\‘s
5. fhe risk analyses in the EIS are based on only one &éﬁx“&m \ m . &
revealed ingredlent in the herbicide formulation, not on the full Lo e E e i m a Y,
formalation that is being proposed for spraying by the BLM. 256 Chyane By Ay Qneegemiedty  Effects Yo I agenu®y
None i Wisked w - ' . -
6. The BLM is unable to claim that it knows anything about ke E\S
the ghronic effects of spraying the full formulations of the
herbicides. The BIM proceeds to calculate a NOEL for "chronlc toxicity"
: . ces of dicamba (Table N-7, p. 45), although thé&re s no valid chronic
7. The BLM is unable to assume, with any sclentific effects stud . i
. ¢ - y to ¢ite., The only study available is a subchronic
AR L e e e i SErects 150t Sat ey Chedala e e the Bl Shate s
ingedionen lP Ye M““"m‘r“ LD othec Ingredients in the gicamba registration standard that "The available toxicity
hg &, alone or in coml ith othe J data are insufficient to fully assess the ¢hronic human risk of
the formulation. dicamba."
o wr TS0 She B0 cuet state chat Lt e ot oyt sk e £ toxicunogiont conc nion nozuithasandina, cre B is
herpicide formalations (except in the case of cancer and 2,4-D undaunted.  The DLM p;oceeds to develop "margins of safety* for
férmulatian" for which theée exist epidemiolo icai-data] i systemic effects of dicamba (Tubles N-8A, N-%A, pp. 47-48) and to
s o 3 pidemiclog . state that any "makgin of safety" over 100 means "the risk to
bhumang ¢an be judged negligible" (p. 45) and can be “considered a
N L. safe dose" (p. 9). (NCAP will not here repeat the scientific
Example #2: Digamta Missing Information objection to the wuse af the term “margins of safety” when
y . : refecring to any exposure below a non-human NOEL. The objection
. Although the BLM quotes extensively from the EPA dicamba is contained in Ruth Shearer's Narrative Statement in the 1986
fagirseacion stamars for Les Slommenion of ot o Ry Bl Shallenaeoc the TELS. N2 o bres raseal of
never ¢learly lays out the data that are missing for dicamba and :?o?;téd.:ht plain Fnglish meanings of "margins” and "safety® are
the relevance of this missing information to its rlsk analysis of
dicamba. The BLM does note that EPA reduces the dicamba subchronic
. N - . wffects study NORL by a factor of 2,000, rather than the factor
raban oo 1983, when the dicamba feglstration standard wes of 100 used for chemicals with an adequate chronic effects data
establisned, the following data were available: base, but the BLM makes no such allowance for missing LAformation
_fevealed msrehe\ﬂ' of Banvel i . and scientific uncertainty (Supplement, p. 25, and Table N-7,
Nete: A solid bex whdiedws na acceptraole data areknown Yo the EPAL footnete 4, p. 451
Re predudive .. . In other words, in contrast to the EPA's consideration of
LDso Chronic Efects Qnco e géeds ‘mﬁogum Mw\ngmuh the relevance of missing information to the tune of a factor of
—rE. . . 00, the BLM pyonouncement of the adequacy of a "margin of
(275 pecles) zzﬂ""‘"§ fetal foxidhy Gewe mutoloney Safety" of 100 for dicamba denies the significance of missing 37-13

#simka g W | I |
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3 Ot nmations of mutgmed
[ k?) §

dicamba information (40 CPR 1502.22). Other than public dermal
expoyure estimates, all public and occupational exposures to
dicamba estimated by BLM and found in Table 3-5 (p. 15) are
greater thap would be considered “"safe" by the EPAL
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T11. The BLM Does Not Insure the Scientific
Integrity of its Analyses

Example #1: Glyphosate Toxicolegy
Examp

By looking closely at just one column of text, it is clear
that the BLM has abdicated its respongibility to insure the
scientific integrity of its analyses.

Reproduced on the next paye is a column on glyphosate from
p- 31, Appendix K, the Chemical Hazard Assessment. Comments
refer to the letters that have been marked on the column:

*A" This paragraph speaks of Roundup and glyphosats, but 37-14
prasumably the BLM is intending to spray Rodeo, not Roundup?

The BLM makes no mention of the most disturbing implication
of this paragraph: the secret ingredients in Roundup are more
acutely toxlc than glyphosate (i.e., the LD, 0 of Roundup 1% lower
than the LD.. of glyphozate). Do the secrei ingredients also
cause more agncer? Do they pese risk of birth defects, liver
damage, nerve damage? Is there any evidenhce that they do not?

A 2l-day subacute dermal toxicity study found the Roundup
formulatian, its surfactant, and an alternate sur(actans caused
severe testigular skin reaction and atrophy in rabbits, The
test was in part a repetition of an earlier study that found use
level dilutions of Roundup caused severe local skin reactions,
atrophy of the testes, and death in some of the rabbits. The
repeat study determined that the surfactants, and not glyphosate,
were causing the severe reaction. Whether these same aurfactants
are still being used in glyphosate formulaticns is not clear. If
different surfactants have been added, NCAP has seen no studies
of the effects of the current formulations of Roundup on animals.
This concern was raised by Ruth Shearer in her Narrative
Statement for NCAP v. Block in 1983. The BLM has never
acknowledge the problem.

If the surfactants in Roundup ¢an cause severe skin
reactions and testicular atrophy, what else can they cause? No
chronic feeding, birth defects, reproductive effects, or 37-15
oncogenicity studies have been perfaormed on Roundup (or Rodeo,
Banvel, Tordon 22K, Tordon 2K, or Esteron 99%).

The BLM muszt discuss the potential problems associated with
incomplete inTarmation on the full formulations of the herbicides
they propose to spray.

"B" The Monsanto (1982) reference cited in the paragraph
marked "B" gives 4 dermal LD5 only for technical glyphosate, not
Roundup. Presumably Roundup gsn't even being considered for use

by the BLM, however, and the BLM gives no dermal LDg, for Rudec. §37-16

The Newton and Dost (19B1) reference does not mention
rabbit eye or rabbit skin tests for Roundup.

"o California Department of Food and Agriculture {CDFA
toxicologlsts are independently reviewing the tests Monsanto has
submitted to California for registration of glyphaosate {as well
as data submitted for other pesticides registered in California).
It is possible to match tests described by the EPA with tests
described by the CDFA. The CDFA has found both of the teratology 37-17
studies cited in the BLM EIS to be ungcceptable, due to major
variances from EPA study guidelines, The rat study, for
instance, did not present necropsy/histopathology data, did not
presont an analysis of the dose solution, did not justify the
dosage selection, and did not present obaervations, individual
animal data, and litter data, among other problems,

Different problems plagued the rabbit teratology study: The
health status of the dam$ was poor, the cause of death was not
determined for most females, too few animals were in¢luded in the
high dose group, and ho necropsy findings were presented, among
other problems.

The 2-year rat chronic feeding/oncogenicity study has
dged unacceptable by CDFA for a variety of roasons
in¢luding the fact that the highest doses were too low,
statistically significant humber of testicular tumors were noted [J37-18
in the high dose males when compared to concurrent coptrols.
“Conclusion: need more infu on the testicular tumor.”

In the glyphosate registration standard, the EPA also notes
the testes tumors in this rat study a$ well as the fact that the
doses were too low for the study to qualify as an oncogenicity
study. Since the testes tumors were observed even at the doses
that were 100 times too low, the Toxicology Branch Oncogenigity
Roview Committee speculated that at higher doses, "tumors might
have been induced.®™ The BLM does not mention this oncogenicity
informatien,

The CDFA indicates that three of the seven mutagenicity

assays acceptable to EPR (EPA, 1984d) are unacceptable, including §47-19
the rat DNA repair study, the domingnt lethal mouse study, and

the B, subtilis mutagenicity study.

\3

Appmndix K
{Chemical Hazard
Assesament -
Glyphosate),
Supplement, p.31

ute Oral Toxlcity. Roundup (41-percent glyphasate
;; welght) is ranked as mederately to stightly toxic (Doull
and othars 1980), based on an LD, of 5,400 mg/kg In rats
A and an LDy, of 3,800 mg/ky in rabbits. Fure glyphosate
has & $iightly higher LDy in rats, 5,500 mg/kg body waight
(EPA 1884d).

permai and Eye Toxlcity. The dermal LDy, in rabbits
B for both the Reundup formulation and pure glyphosate is
greater than 5,000 mg/kg bedy waight (Monsarto 1952).

Reundup is rarked a3 moderately imitating whan instiled
C in the rabhit eye and moderately irritating on rabbit skin in
skin irritation tezta (Newton and Dast 1981).

luctive Toxlcity. Taratokgy studies of

:I::mdsa(e conduc\ed"zmh ratg lt:r?d rabbits alsa have
been reviewed by EPA. These studies were negative for
teratogenic effects. In these sludies, teratogenic effects
wera not cbserved at \he highast dose tasted (3,500

D mgiday) in the rat or at ihe highest dose tested (350
mg/kg/day) in the rabbit. Matemal efiects such as
inaclivity, #tamach hemomhage, reduced bedy weight
gain, and death were obsarved in the rat at the highest
dosa testad. In the rabbit, soft stools, diarhea, nasal
discharge, and death were observad at ihe highest dosa
tested. Tha maternal NOEL for the rat was 1,000
mavkg/day. The matemnal NOEL for the rabbit was 175

In addition, icity studies on gf

have baen reviewed and determined to be negativa (EPA
1884d),

Chronle Toxigity. A 2-year rat teeding study using
technical glyphosate has replaced invalidated chronic
teeding slucies conducted by IBT. This replacemant sludy

E has been reviewed by EPA, which reparta no oncogenicity
at the highest dase tested and a systamic NOEL greater
than 31 my/kg/day (EPA 1984d). Based on these study
resutte, EPA has established a gyatemic NOEL of 30
m/kgyday.

A 3 K p gtudy of
glyphosate in rats has been reviewed by EPA, The NOEL

i rom thase dala is 10 /
(EPA 1984d). EPA has astablished an acceptabla daily
inlake (ADI) of 0.1 mg/Akg/day. The ADI is based on the
NOEL of In

he 3

Study and utiizes & hundradiokd safety factar. The ADI
ptovides a yardstick for determining sate levals of chronic
axposure,

., was it i
microbial agsays and mammalian celfl ass2y systemns both
F i vitro and in vivo (EPA, 1984d). There ls no evidence to
Indicate that it is Mutagenic or presents any rutagenic
risk 1o humans.

Oncogenicity. Bazed on results from a 2-year chronic
1eedling mousa study that used technical glyphosate, EPA
determined in Augm 1985 that glyphosate may be 8
waak oncogen (EPA 1985c). A treatrment-related increasa
in the Incidence of renal tumors was fourd in glyphosale-
freated male mice.

Going from a data base missing all chronic effects data on
dicamba (let alone Banvel) to exposure estimates and "margins of
safety" for dicamba ranging from -31 (Table N-22, p 58) to a 37-20
precise 395,238 (Table N-9A, p. 48), the BLM Summarizes that “"No
adverse impacts [are] expected from use of herbicides” {e.g..,
Banvel) in its program {Table 1=4, p. 62).

Aside from the fact that the "margins of gafety"” are
calculated only for the revealed ingredient dicamba and not the
herbicide BLM intends to spray (Banvel), they are calculated
without sufficient data and interpreted without scientific
integrity.

The same denial of the relevance of missing information
occurs with respect to cancer. No valid oncogenicity study
exists for alcamba, so the BLM considers dicamba to POse no 37-21
cancer risk. The BLM states that “existing chronic feeding
studies do not indicate that dicamba is a carcinogen, therefore
no cancer risk analyais was conducted" (SuEElement, p. 107.
{One needs to recall that po adequate chionic eading studjes

exist, either, see Supplement p, 25.)

Although the BLM claims on p. 10 that it is performing a
worst case analysis for all four known ingredients in its
herbicide formulations, it 1s not. Clearly, if dicamba has not
been tested for oncogenicity, the possibility exists that it may
he carcinogenic,

The BLM must state that dicamba and/or Banvel may cause
cancer, because that is the logical relevance of missing
oncogenicity information (40 CFR 1502.22).

1t is appalling enough that dicamba (Banvel) is even heing
allowed to be gold in the U,5. with no acceptable chronic
effects, mutagencity, or oncogehicity studies, It is totall
unaccaptable for the BLM to then calculate “"margins of ga ety”
for dicamba, and act as if there is no cancer risk. It is
unsupportable scientifically. -

The BLM must geArch its EIS for places where it agsumes "no
risk" on the basis of "no information™ or incomplete information.
All such statements lack acientific integrity and must be
replaced with statements that the BLM “does not know,” and these
statements must not be accompanied by $uch ridiculous gualifiers
as, “But there is no evidence that the herbicide causes (some)
problem.” This includes all references to full formulations and
“herbicides,” unless the BLM has documented studies on the full
formulatiens.




The BLM must consider CDFA reviews of industry studias of
their proposed four revealed ingredients as wall as EFA reviews,
pecause the studies are not published, are not peer-reviewed, and
are not readily available for public review. If the BLM
considers only EPA reviews of these studies and ignores
contradictory CDFA reviews while not themselves independently
reviewing the study data, the BLM is abdicating to the EPA.

The BLM neads to obtain all available CDFA reviews of th

e
studies discussed in the EIS, for it will help the BLM judge the | 37=22
adequacy of the data base for making conclusions.

Example #2; "2,4-D Contaminants”

Regarding 2,4-D contaminants, the BLM makes several
statements that are ungupportable scientifically.

“...2,3,7,8 TCDD has never been found in any sample of

1)
%LH 2,4-D." (Supplement, p. 26.)

Response: A 1984 EPA document on dioxins writes, “Though

2,4~D is not expected to contain 2,3,7,8=TCDD and does not in
eneral, production trains are often used for production of
chemicals whose manufacture necesasitates the use of similar
process equipment. In the manufacture of ¢hemicals on a
production train previously contaminated with PCDDs
[polychlorinated dibenzo dioxins), both the products and waste
generated can be contaminated with PCDDs. Thus, 2,4-D, which
otherwise was not axpected to be contaminated with §‘§‘7.§-TEDD.
13 indeed contaln some ,8-TCDD bacauze the equipment used
In its manufacture een employed previously to produce
2,4,5-T (45 FR 32677)."" (Emphasis added.)

37-23

The BLM must note that 2,3,7,8-TCDD has been found in 2,4-P
and that 2,4-D produced by Vertac Chemical company may $till be
producing 2,4=D contaminated with 2,3,7,8-TCDD.

As noted in a September 24, 1981 EPA Dioxin Task Force
meeting summary, "Vertac has in storage approximately 3,200 drums
of TCDD wastes resulting from the production of 2,4-D
(Dichlorophonoxyacetic Acid)} between September 13979 and May 12,
1980, These wastes contain TCDD because the equipment used to
produce 2,4-0 had beep used previously to produce 2,4,5-T, and
the equipment remained contamin’g with TCDD after production
shifted from 2,4,5-T to 2,4-D."

5ix months later, a meeting summary of the EPA Chlorinated
Dioxin Work Group noted that Vertac's "existing stores of
{TcDD-contaminated] 2,4-D wastes will be recycled into the
manufacturing stream; Vertac anticipates that the existing 29
inventory of 2,4-D wastes will be thus depleted by late 1985.7

(3) What of the risk posed by the dioxin contaminants? The
BLM writes, without reference, that "...2,7-dichlorodibenzo-
p-dioxin {DCDD), which differs only slightly in structure from
the well-known 2,3,7,8-TCCDD ([sic],...differs by about a
million=-fold in toxicity.... OCDD has been found in 3 of 30
samples of U.5.-produced 2,4-D along with traces of other

relatively nontoxic chlorodioxins with three and four c
(P. 28)

Reaponse: In fact, dioxins are poorly tested, and the BLM
must eI:Eer Jocument its conclusions about the low toxicity of
these dioxins or state that they do not have toxicological
information on the dioxins.

orines."

ar-25

In what is one of the more amazing admissions of the voodoo
of risk assessment in the absence of adaquate data, a position
document of the U.5. EPA Chlorinated Dioxins Workgroup entitlied
"Interim Risk Assessment Procedures for Mixtures of Chlorinated
Dxbunzcdicfans and -Dibenzofurans (CDD$ and CDFs)" notes the
tollowing:

"Given the high potency and strong structure-activity
relationships exhibited in‘in vivo and in vitre studies of CDDs
[chlorinated dibenzodioxins] and CDFs (Chlorinated
dibenzofurana}, the CDWG [Chlorinated Dioxins Working Group)
racognizes that the potential risks posed by the congeners other
than 2,3,7,8-TCDD need to be addressed. Detailed consideration
of the toxicity of the vast majority of the CDDs/CDFs is limited
by the lack of toxiecolo: studies on most Of the congenars....
{T)the CDWG beliav: that 1t would be unwlise, uneconomical and
uhhecessary to conduct...extensive testing on each of the CDD/CDF

$ prior to ting an t of their risks."
(Emphasis added.)

This in spite of the CDWG's admission that "limited data
suygest that some of the 74 other CDDs [dioxins) may have toxic
e!tectslaimxlar to those of 2,3,7,8-TCDD, again at very low
doses."

The BLM must admit that it does not know the risks that may
be posed by 1,3,6,8-TCDD and 1,3,7-trichlérodibenzo-p-dioxin and
other chlorinated compounds in 2,4-D. The BLM cannot assume, in
the abgence of information, that these compounds pose minimal
risk.

Obviously, the literature on contaminants of Banvel, Rodeo,
Tordon 2K, and Tordon 22K needs to be searched more clogsely by
the BLM.

(4) "The conclusion...is that neither 2,4-DCP nor 2,7-DCDD,
at maximum occupational or environmental exposures to 2,4-D,
represents a human hazard.® (Supplement, p. 28)

M

(5)
E\N[_Ln 2,4-D.

In other words, Vertac was allowed to add the TCDD-contaminated
wastes into the 2,4-D it was producing.

(2) "Special attention” need be paid to only two 2,4-D
contaminants: 2,4-dichlorophencl (2,4~DCP), and
2.7=dichlorodibenzo-p-dioxin (DCDD) . {Supplement, pp. 27-28}

‘Regponse: At least one tri- and one
tetrachlorodibenzo-p-dioxin have also been found in 2,4-D, as
well as "unidentified® chlorinated compounds and nitrosamines
(see (5) below for a discussion of nitrosamines).

Surveys have found 1,3,6,8=TCDD in 2,4—D.a 9
memo #ntitled 'Analyses for Di and Tetra Chlorinated
Dibenzo-p-dioxins in 2,4,-D," notes, "The presence of
1,3,6,8=-TCDD in 2,4-D is not surprising. This laboratory
reported the presance af 1,3,§,G-TCDD in a 2,4-D process water to
EPA Region 5, in early 1979."

As an EFA

To quote from Ruth Shearer's 1983 NCAP v. Block first
Narrative Statement, "...[Iln 1980, Canadian scientists reported
that 12 out of 26 commercial samples of 2,4-0 analyzed for dioxin
content were positive at 80 to 8000 ppb {parts per billion) for
three types of dioxin: 2,7-dichlorodibenze=-p-dioxin (DCDD),
1,3,7=trichloredibenzo-p-dioxin, and
1,3,6,8=tetrachlorodibenzo-p=dioxin (1,3,6,8-TCDD). After
regeiving this information, the EPA still put no restrictions on
2,4=D, put did begin a sampling program to determine whether
dioxin contaminants are present in U.S. products. bDuring the
first phase of thls program, 3 out of 30 samples were found to
¢ontain DCOD in concentrations below 100 ppk, and no TCDD was
detected, However, when the three positive samples were sent to
another laboratory for higher resclution confirmatin, DCDD was
detected at concentrations up to 184 ppb, and 2 of the 3 samples
showed 1,3,6,8=TCDD at 6 to 11 pph. The other 27 samples were
not assayed by the more 2enzitive procedure, and none of the 30
samples was teésted for the trichloro-dioxin found In the Canadian
anafxses. in addition, the highet resolution laboratory reported
THat extremely high concentrations of unidentified chlorinated
contaminants were also present in the 0.5, samples., {Cites "EPA
(December 22, 1980) Dioxins in 2,4-D - Interim Progress Report”.)
{Emphases added.)
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What does all this mean? That the BLM must acknowledge the
presence and potential presence of 1,3,6,8-TCDD and
1,3,7-trichlorodibenzo-p-dioxin and other, unidentified
chlorinated compounds in 2,4=D formulations. This was pointed
©ut ta the BLM in court in 1983 and the evidence presented in
court was a repeat of svidence tnat had been presented to the BLM
for years before that. It gets old (not to mention illegal),
this depial of problems with the herbicide formulations.

Regponse: This conclusion has no sclentific integrity given
the preceding evidence cited by the BLM that (a) "The effects of
2,4-DCF on human health have not been well studied,® that it is a §37-26
weak tumoy promotor, and that it is extraordinarily velatile; and
{p) 2,7=-DCDD is fetotoxi¢ and a possible carcinogen. (P.2B.)

The BLM does not mention the presence of nitrosamines
To quote from NCAP's June 12, 1986 comments on the BLM
Supplement to the Western Oregon Frogram - Management of
Tompeting Vegetation Draft Environmental Impact Statement, "The
BLM does not dlscuss the fact that four Z,4-D amine salts have

been found to contain 120-150 ppb of one or both of two N-nitroso
compounds: N-nitrosodimethylamine and N-nitrosodiethylamine.

|ar-27

Diethylnitroscamine has been tested in 20 species, 1n§iuding
primates, and has been a potent carcinogen in all of them.

N-nitroso-dimethylamine and N~nitroso-diethylamine are
believed to generate alkylating intermediates believed to be
responaible for the mutagenic, toxic, and ggrcinoqenic effects of
the parent compounds in vive and in vitro.

The BLM must discuss the potential for 2,4=-D formulations te
contain carcinogenic nitrosamines.
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IV. The BLM Does Not Evaluate the Potsntial
Range of Adverse Impacts of 1fs Froggsed Program

Example #1: Impacts on Wildlife and Fish

The discussion of impacts on wildlife in this five-state,
fifteen-year, five-pesticide EIS is wholly inadequate. Numercus
aweeping statements are made without documentation, the
l4-paragraph section, "Impacts on Wildlife and Fish" (pp. 7-8)
basically lncorporates by reference a lengthy Cannabis
eradication EI$, and no attempt is made to discuss the effects of
killing broadleaf planta and or pesticides on wildlife
communities of vangeland, the main type of land addressed in this
ELS.

Unreferenced statements: The following statements must either be

documented or removed from the EIS:

(a) "Nexious weeds that invade amall unique habitat areas or
dominate wide expanses of important habjtat areas are usually
detrimental to wildlife and fish.™ (p. 8.)

Response: Are introduced rengeland grasses any less
detrimental?

(b} “Noxious weeds usually reduce habitat diversity or
eliminate key plants used for food or cover by animals."

Response: Do the foraging animals or the introduced
rangeTand grasses do less of this? More?

(e} “Although nexious weeds provide some food or cover for
a few wildlife species...most native communities have greater
vegetation diversity and better forage and cover for wildlife ana §37-28
fish. In most cases, ¢ontrol of noxious weed [sic] that degrade
su¢h wildlife habitat would actual}ly be more of an overall
benefit to wildlife and fish." (p.

Response: Aside from being unreferenced, what de “native
communities" have to do with gragzed rangeland? .Millions ang
millions of acres of rangeland are being seeded with crested
wheatgrass. The efforts of the BLM to maintain “pative
communities” under the pressure of grazing and “"production” need
to be documented. They are not well known.

Note the contradiction stated in the sentence that follows

the two sentences quoted above: “Natlve forbs and shrubs are 37-29
usually susceptible to herbicide treatments." If taking out
a2
R esponse: This is a non-sequitur. Cite some responsible
source for such a ridiculous statement or take it out. This kind
of statement is why the public doesn't trust that the BLM is even 37-30a

attempting to face the problems their pesticide spraying may
pose.

Example $2: Cancer Risk Analysis and 2,4-D

The supposed "worst case" worker risk of cancer from
exposure to 2,4-D is based on one 1971 laboratory experiment with
dogs (Hansen, et al., 1971, cited in Supplement, p. 26) and an
extenzive series of axpoaure estimates regarding drift,
absorption, inhalation, amount of exposed skin, ingestion,
¢onsumption, ete.

Nowhere does the BLM apply the rate of non-Hodgkins'
lymphoma observed among human farmers wha were exposed to 2,4-D
twenty or more days a year (Hoar, et al., 1986, cited in the

Supplement an p. 27).

The incidence of non-Hodgkina' lymphoma in the general
population 45 11/100,000 (personal communication, Shelia Hoar
Zaum, researcher of Hoar, et a), 1986), so the yearly incidence
rate among those exposed 20 days or more a year would be
66=B8/100,000 (i.e., & oxr 8 times 11}, an increase of
55-77/100,000 for only one cancer for each year!

This is 2 1/2 to 3 1/2 times higher than the BLM's "worst
case™ lifetime (as opposed to yearly) cancer risk from
"extraordinary dosaqes to wrokers [sic] exposed [up to 44 days 3 year
(Table N-1)] for a 40~year working lifetime® with major mix
errors for 40 years (Table N-13, p. 53). The highest of 16
lifetime worker risks thus calculated by the BLM for all 2,4-D
caused cancer is 21/100,000. So much for “worst case analyais

Obviowsly, the Hansen dog $tudy cancer potency based on the
revealed ingredient only, combined with numerous selected "worst
cage" estimates of exposure parameters, has greatly
underestimated what has actually been happening among humans here
in the U.5. (and 5weden, according to the study that found, five
YoArs ago, a similar risk increase for non-Hodgkins' lymphoma
among workers exposed to phenoxy herbicides and chlorophenols.
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The BIM must use human data from exposure to full herbicide
formulations In preference to a 15-year old laboratory dog study
invoiving exposure to the revealed ingredient alone, particularly
when the risk to humans from the formulation appears much higher
than has been calculated on the basis of the revealed ingredient
and dog data.

In addition, the Hear, et al. (1986) study, by showing that
the BLM 2,4,-D worst case analysis underestimates cancer, raises J

2y

noxious weeds algo takes out native forbs and shrubs, and the BLM
is supposedly trying to save the diversity of “native
communities,” what has been gained?

(d) "OQver the long=term, increased vegetation diversity of
BLM | grasses apnd forbs [from this BLM program) would increase the
productivity of the land for wildlife" (p. B).

Response: Why would forbs be increased? Most of the
proposed Rerbicides kill forbs, What evidence has been gathered
from years of BLM spraying on rangeland for the conclusion that
the productivity of the land for wildlife has been increased? If
there iz po documentation, no monitoring, no evidence, ramove the
sentence as wishful thinking,

{€} "Failure to control or limit the spread of such noxious
weeds as khapweed and leafy spurge, weuld reduce by 60 percent
BLM]| the long-term productivity of palatable native plants. {Bucher
1383; Baker 1984)" (p. 8.)

Response: NCAP has not yet reviewed the Bucher reference on
spotted knapweed. The Baker reference is totally undocumented
and does not lead to the conclusion of the sentence. If numbers
like 60% are going to be associated with “noxious weeds® in
general, there had better be evidence.

The l4-paragraph treatment of "Impacts on Wildlife and Fish"
on pp. 7-§ 1s wholly inadequate. It is replete with
undocumented, sweeping statements. It is haphazard. It vefers
the reader to the Cannabis eradication EIS for a full discussion.f] 37-3Q
Thls is unacceptable.

When the city of Seattle wanted to assess the sffects on
aguatic organisme of uging four hevbicides in lakes to control
aquatic vegetation, the potential effects of 2,4-D were reviewed
on 93 pgges, and those of the other three herbicides on 62
pages, Thias was For effectsz on aquatic organisms alone.

The point is not that the BLM should print 155 pages on
wildlife effecta of their use of f£ive herbicides. The point is
that BLM must indicate that it has done & thorough review of the
potential impacts of using these five herbicides on the types of
communities that are proposeg or spraying in the five states
undey this program. This has not bewn done.

(f) “The aquatic extreme case for glyphosate {[in the
Cannabis eradication EL5] shows that a temporary exposure dogse to
BIGEGIT] could reach 61 porcent of the lowest LC reported for
bLM that species, but concentratjons would decline rggidly and
exposures would be brief. Therefire, [sic] no aguatic organism
should receive a dose of glyphosate large enough to result in
adverse effects.” (p. 32.)

3

questions about whether the other BLM "worst case" analyses of
nen-¢ancer and cancer risks are also gqross underestimatas.

An aside: Om p. 27, The BLM refers to another laboratory
study that has recently found brain tumors im rats exposed to
2,4~D (active ingredient only) and states that the EPA has
informed the BLM that the cancer potency is similar to that found
in the Hansen study. The reference given for this is "EPA 1986."
There is no such reference in the bibliography.: When NCAP

mentioned this problem to the BLM in a Freedom of Information Act 37-32

request of December 11, 1986, the BLM responded on December 22,
198& that "The reference to EPA 1986 on page 27 of the draft
Supplement is an error, Thank you for pointing it out; it will
be corrected in the final.” fThe BLM did not supply NCA? with a
correct reference or documentation that ¢ould be reviewed before
the Final Supplement is issued.)

Example #3 Environmental impacts:

There are serious errors in the discussions of drift,
volatilization, soll impacts, and water contamination in the EIS.
The following exemplary c¢omments sheuld convince the BLM to
rewrite the environmental impacts section on the herbicides:

- (a) "preliminary studies with various goil types found that
picloram {s usually confined to the upper 1 faot of the sojl
profile when application rates are low {less than 1 pound/acre
but that picloram can readily move to depths greater than 3 feet,
even in realtivley [sic] dry areas, when the applicatiun rate is
high (3 to 9 pounds/acre) (NRCC 1974). BLM application rates
will not exceed 1 pound/acre,® (p. 2.)

BL“\ "Scifres and others (1971) reported that studies on semiarid

rangeland in porthwest Tex4s found .., residues (ot 0.25
pound/acre of picloram] usually were restricted to the top 12
inches, at least for 60 days. Pive ppb ur less were detected
below 12 inches 120 to 180 days after application.” (p. 2.}

"Pic¢luram appligation rates will not exceed 1
pound/acre/year to reduce the potential for accumulation in arid
soils of the BIS area.” (p. 2.}

Response: NCAP has not peviewed the Scifres, et al, (1971)
reference C}EEd in the BI1S, but NCAPF has a 1971 Bovey and Scifres
publication on picloram residues in grassland ecosystems. Tt
notes that pilcloram, applied at 1 pound/acre did not remain
within the "upper one foot" of soil in three of thTee soil types
near Mayaguez, Puerte Rico: Nipe and Fraternidad clay, and
Catuno sand. Three months after treatment at one pound per acre,
picloram had moved to (and heyond?) the lowest depth monitored
(45-51 inches). Up to 259% ppb were found below 12 inches.

37-33
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tb} "Herbicides in surface water will disperse and degrade
rapidly with no long-term impacts. If herbicides enter ground
water it can have relatively long-term impact, but it is not
expected the {sic] occur under proposed action.® (Table 1-4,
Summary ©f Impacts by Alternative, Long=-Term and Cummulative
[2ic) Effects (Proposed Action), p. 62.)

Response: This blithe assurance of "no problem” is
supposedly the summary of the BLM text that has written, "Since
picloram, dicamba, and 2,4-D are relatively mobile herbicides,
the potential exists for detectable traces to enter the ground
water," (p, 5); "Dicamba 13 considered a highly mobile herbicide.
Studiea have shown that szalts of dicamba readily leach in
80il..." (p. 24); and "Because of the water solubllity of
picloram and its salts and its leaching tendenciesz, runcf# from
treated areas can contain relatively high concentrationz of
picloram” (p. 29}.

What does it take for the BLM to summarize that their use of
picloram may have adverse impacts on water guality?

{c}) T"Existing information reveals that herbicides are
rarely leached below the top 10 inches of so0il."™ (p. 5)

"Studies have shown that herbicides applied at the proper
rates do not concentrate residues below the firat foot of the
s0il profile.™ (p. 5.)

Resgonse: In his introduction to the 1984 EPA "List of
Potential Ground-Water Contaminants," Ground-Water Team Leader
Stuart Cohen, writes, "Some interesting observations can be drawn
from the tableg,[on the 45 "leachers"]. Seventy per cent are
herbicides..." Both picloram and dicamba are on the list.

In the EPA's 1985 "Reviaed List of [30) Analytes for the
National Pesticides Survey," both picloram and dicamba are in the

category of highest ErXOrxtx for mapitoring because of their
characteristics an nown mobility.

The drier grazing land has few microbes to degrade

leach herbicides into the soil profile."™ (P. 5.)

a)
Euq[:herbicides but alzo has deeper aguifers and lesa rainfall to

&L

&M

Response: Document this. In both years {1983 and 1985) in
which monitoring has been undertaken, in eastern Oregon hear
Ontario, the herbicide dacthal has been found in grnundfgter.
The ground water is only 9 to 11 feet from the surface.
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(e) "Herbicides are not known to have contaminated ground
water on BLM-administered lands in the E(S area." (p. 5.

=6

have seen off-site drift on nontarget vegetation following use of
Z,4-D.

The picloram registration standard (EPA, 1985) writes: "The
Agency [i.e., EPA] is requiring data on technical picloram for
nontarget area phytotoxicity.

"Rationale: Picloram is highly phytotoxic, easily absorbed
by roots and foliage.... The Agency has determined that damage
to hontarget plants is occurring. Phytotoxicity data will be
required becauge the Agency is unable to ascertain whether this
damage is a result of applicator error, misuse, drift, leaching,
runoff or persistence.” (Emphasis added.)

Maybe Nerris didn't find off target phytoxicity walking
around before the NCAP v, Block trial, but EPA has.

th) "In two actual field operations in the Northwest, only
1 of 36 air monitors attached to ground observers (who were uszed
to represent anyone who might be {n the area of the spray
operation) collected a detectable level of 2,4-D in the
'breathing zone' of a site where the chemical was appliad from a
nelicupter. The detectable level (0.05 ug) was considered
negligible in relation to any possible human health hazard (Lavy
and other 1981)." (p. 1.)

Response: On the cther hand, there are contradictory data
not c1te§ Dy BLM. Summarizing a number of years of 2,4-D air
monitoring in the Yakima valley of central Washington, Washington
State University researchers Elmer Robinson and Lawrence FoX
write, “Coryelations between atmospheric monitoring data,
observed vineyard damage, and weather patterns indicate that long
distance transport - 10 to 50 mil§§ = is an important factor in
the 2,4-D concentration pattern.™

The average 2,4-P concentrations by volatility type for
eight Yakima vallgyzgonitoxing stationsg for the month of May,

I37-36
1973 was 310 ug/m”.

(1) ™since the persistence of 2,4-D and glyphosate in most
soils is short (Ashton 1982; USDA, FS 1984), they will probably
not be present in sufficient amounts or long enough to reduce the
productivity potential of the soil."

Response: A sandy loam treated with glyphosate at
recommended application rates {(e.g., 2, 5, and 10 ug/g soil)
found to drastically reduce nitrogen fixation, growth, and
nodulation of subterranean clovegéﬁhizobium trifolium planted 120
days after glyphosate treatment.

was

37-33a
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Responsa: This is getting old. In reviewing the Final EIS
for this BLM Noxiouws Weed program, I sent a Freedom of
Information Act request (January 27, 1986) to Oregon BLM stating,
"On page 106 of the FEIS in response #44-24, there appears the
statement that 'there are no data revealing that BLM=-applied
herbicides have been detected in groundwater.' ... We request
documentation of all BLM testing for pesticldes in groundwater:
the sites tested and their history of pesticide application
(pesticides used, rate of application, and dates of application),
the methods used (in¢luding dates of testing), level of
sensitivity of detection, peaticides and metabolites tested for,
and results of the tests,"

On February 13, 1986, BLM Acting State Director Edward Lewis
replied, "very little data exist on the subject of ground water
contamination by herkilclde use, BLM does not have a detailed
monitoring program for ground water.”

For the BLM to say herbicides are not known to have
contaminated groundwater on BLM land when they have never locked
iz fraudulent. Knock it off.

(£} "A small amount ©f herblcide may move (via spray drift
or velatizatlion) from the treated area during or shertly after
aerial application." {(p. 1.}

BLM "Norris (1983b) reported that 2,4-D esters may volatilize,
but only briefly because the ester hydrolizes [sic] to
nanvolatile forms within a few hours or days after application."
{pr 1)

Response: In a review of icide delivery success,
pimentel notes, "Maybank et al.lﬁaf reportad that as much as 35%
of the butyl ester of ?,4=D volatilized after being applied to
Canadian prairie soils during the summer. This high level of
vapar drjift compares with only a 3% droplet drift resulting from
ground applications of 2,4-D. In Auatria, 75% of spray damage
from hTSE}ciges may be capsed by vapor rather than droplet
drift.

The BLM needs to calculate the potential volatilization loss
(and resultant drift) of 35% of 2,4-D into the air.

. (g) "When inspecting many areas within 100 feet of Oregon
and Washington transmission power line rights-of-ways sprayed
with 2,4=D and picloram, Norris (1983b) saw little or no
herbicide effescts of off-gite drift on nontarget vegetation,"

()

Response: Come on. The reference is an NCAP v. Block
. mesponag: : et

affidavit in which Norris merely states that he didn't see many
herbicide wffects, If that's the kind of reference you're going

ta cite, then let us submit similar statements by citizens whe

This i3 documented reduction of productivity potential.
‘what documentation does the BLM have for its assumption that
glyphosate will "probably not" reduce the productivity potential?

The examples go on and on. The BLM has cited those
references it wishes to cite and ignored relevant literature.
The result is that the BLM is not evaluating the potential range
of adverse impacts of its proposed program as indicated by
credible acientifie evidence (40 GCFR 1502.16).

You get what you pay for. The BLM must rewrite the EIS
fqllowing consultation with expsrts who are aware of the
literature of concern about pesticides as opposed to only being

awarg of the 1iterature of optimism regarding pesticides, Just
as with groundwater contamination on BLM lands (see "e" above},

you won't f£ind it if you don't look.

37-35
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V. The BLM Does Not Include the Major Reasgonable
Alternative of Grazing Management
and Classical Integrated Pest Management

As noted in the NEPA vegulations, presentation of
alternatives is the "heart of the environmental impact statement®
(40 CFR 1502.14), but the heart is still migsing from this
noxious weed EIS. As explained by the Council on Environmeatal
Quality, “This section [on alternatives] rigorously explores and
objectively evaluates all reasonable alternatives including the
proposed action.® (Question 7, Fort¥ Most Asked Questions,
emphais added.) The BLM EIS as Supplemented fails to conaider
the major reasonable alternative of grazing management and
classical integrated pest management {(IPM), even though this
alternative has been reguested by numerous commenters i{n response
to the Draft EIS {summey 1985), Pinal EIS (winter 1986) and NCAP
court documents {(spring 1986).

37-38

Az is gurrently being demonstrated by Region § Forest
Service, it is feasible for a federal agency to develop a
<¢lassical IPM alternative. The program proposed in the BLM
Supplement does not describe a classical IPM program.

1) A classical IPM Ero?ram is reasonable and presents a
strong alternative for managing noxious weeds. NCAP has
repeatedly noted the need for & well-conceived alternative
developed that is based on the classical definition of 1PM as put
forth by pest management specialists such as Rabert van den Bosch

and Mary Logyse Flint, authors of Introduction to Integrated Pest
Management.

This alternative is not merely one of an infinity of

"possibla” alternatives. It is the major alternative that has
been repeatedly called for by commenters on the various drafts of
this EIS.

The IPM approach to vegetation management considers a plant
3% it relates to the other plants, insects, animals and resources
in the ecosystem that surrounds it. This is in contrast to the
BLM proposed action that isolates a problem plant from the
ecosystem and considers only techniques to identify, classify,
eliminate, or ¢ontrol the plant. IPM puts primary emphasis on

reventing noxious weeds problems. It is a specific

decislonmaking process in which managers understand the biolegy
of the natural systems in which they work, assess on a site
specific basis the “"problem vegetation® in relation to other

30

2) A grazing alternative and integrated pest management program
have been reduested by numerous parties.

In public comment on the DEIS, twelve commenters mentioned
the need to include an alternative that strives to prevent
noxious weed problems, looks to changes in management practices
that strengthen the ecosystem so that problem vegetation can be
resisted, and/or implements a ¢lassical IPM program. In the
comments on the Final EIS, NCAP documented all of these requests
and noted the inadequate BLM response to these concerns. NCAP
wrote:

The BLM refuses to include an integrated pest management
alternative in the FEIS as reg by the ters,
choosing instead to label the BLM Proposed Action an
integrated pest management alternative. Calling the MX a
Peacemaker doss not alter the fact that it is a nuclear
war weapon, and calling the Proposed Action an IPM
alternative does not alter the fact that it is & program
that, in opposition to an IPM approcach, treats noxious
weeds symptomatically and almost entirely chemically.
(NCAP Comments on FEIS, p. 11}
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Further, Norma Grier's Narrative Statement and Ralph
Bradley's Response to the Department of Interjor‘'s Motion for
Partial Dissolution of the Injuction in NCAP v Block describe how
a preventive IPM alternative that assesses grazing management as
a solution to noxious weeds iz reagonable and should be described
in the EIS.

BLM's disregard for development of this alternative deapite

fumérous requests to include such a program is a violation of
NEPA {40 CFR 1503.4).

3) the IPM alternative requested by NCAP is qualitativel
different from the "integrated" approach proposed in the EIS as
supplemented.

The EIS emphasizes methods in defining the integrated
approach. "“Under this integrated approach, managers would use
herbicide, manual, and biological methods to treat an estimated
44,014 acres of noxious weeds annually in the EIS area." (FEIS p.
6) In other wordsa, the program is integrated because it uses a
mix of methods.

The Supplement revises the FEIS and describes how the BLM
will set prEorItIes fox weed treatments, The emphasis is still
on treatment and methods, with some elaboration on funding
designations. There is nothing in the EIS that describes .
incorporation of assessment of problem vegetation in the context
of the ecosystem, mahagement of the scosystem for prevention of
"problem" vegetation, setting of injury and action levels, site
-specific assessment of desirable action, or syatematic

B

organiams on the sjte, conzlder the potential impacts of their
decisions, select techniquesz that work in the best long-term
interest of society, and assess, on a continuing basisz, the
results of their actions.

There are five steps in an IPFM program:

(a) The first step and the program's Erimnrx commitment
must be monitoring. Specific records must ba kept o mportant
factors in the ecosystem including information on associated
plant gpecies, environmental factora that influence plant species
presence, survival, and growth, and various indicators in the
ecosystem that may be important to maintaining the long-term
health and productivity of the ecosystem.

For example, rangeland monitoring would identify measurable
factors that would be used in making a decision on the need for
action {i.e., soil type and ¢onditions, signs of erosion, plant
species and plant associations, signg of animals or insects, and
habitat)., Rights-of-way monitoring would include factors such as
road use patterns, various plant species' growth and association,
and insect and animal signs. Monitoring would point to whether
use patterns are degrading the condition of the site.

(b} The second step is to determine the injury level of
specific plant species on gpecific sites. What level of
o¢cupancy by associated plant species is tolerable? What level
of occupancy will permit yields, safety, or longterm site health
without action? The economic or environmental injury of the
plant species must be documented. Such documentation by the BLM
has often been shoddy or nonexistent in the past.

j3r-3e

(c} The third step is to determine the action level, that
level of plant ocoupancy that will trigger action to prevent
reaching the injury level., It is critical that injury
projections be accurate and independently verifiable 5o that
citizens can be certain that money is not spent on wasgted
efforts,

{d) The fourth step is to select effective pest management
treatments that are least disruptive of the environment and pose
the least harm to human health. Treatments are chosen that are
directed at the weak links in the &cosystem {e.q., disturbance or
stress) that allow a site to be ogcupied by a "prablem" plant, or
at the weak links in the problem plant’s life cycle, Treatments
that are disruptive must be accompanied by rehabilitation of the
site.

{¢) The fifth step is evaluation of the program. Managers
must know what effect thelr decisions have on plant and animal
associations and on the site, Thiz step feeds bhack into the
first monitoring step.

3

post-action monitoring.

All of these steps are central to &
classical IPM program.

A classical IPM program would strive to achieve goals that
are set for the land (wildlife habitat, fisheries reaources,
water quality values, liveatock yrazing, recreatioen, etec,)
witnou; isolating one species of plant from the ecosystem in
which it survives and targeting that one plant for control. 1IPM
works to achleve ecosystem and resource goals without the need
for action. When action is warranted, it is done with the least
alteration of the natural ecosystem and by pesing the leagt risk
to human health,

i Whnile failing to describe the site-specific criteria that
will trigger specific actions, the Supplement blocks the public
from participating in the davelupmeﬁiggf“ifii specific programs:
"{Slpecific Species assignments [to priority categories] are left
to each BLM district in cooperation with county weed control
authorities.” (p. 61).

The BLM "integrated” program basically involves simply 1
categorizing which weeds will be gingled out for treatment: 37-4
A) Priority I weeds are potential new invaders and the BLM
will be empﬁaslzinq education and awareness for these weeds. In

5\94 gddition to displays of weeds, BLM managers will share
information about weed treatments on an annual basis.
Identification and recognition of spscific weeds appear to be the
goal of this priority.

Where is the systems approach to management in this
priority? How will BLM be monitoring their management of the
land to ensure that BLM is not encouraging noxious weed
establishment? How can BLM build on a data base that is ongoing
to ldentify the weak links in the ecosystem that permit noxious
weeds to establish at levels that are injurious? This priority
as it is written merely encourages managers to knew which planta
to pick off when they are found on location.

. B) Priority Il weeds are the new invaders, the weeds that
QIM will recelve e most attention and funding. Eradication, or
total elimination of the species, is the goal of this priority.

No standards ars indicated in the Su
when eradication is feasible or sconomical. What is the
potential for reintroduction? I3 the infestation surrounded by
areas on which the plant is established? Does the lifecycle of
the plant lend itself to control? Can infestations be accurately
delimited?

lament to identify

Supposedly, "A key [BLM] factor in treating Priority 11
8 weeds is to prevent the conditicns that allow noxious weeds to
become establighed" (p. 61).
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. Of what this "prevention” consists is not identified, Does
;gt:nviigﬁs;ltgratigna_of grazlnq patterns? If so, what kinds of Will weed species be controlled adjacent to private lands

ra
Gmviously, for the pablie te be comvinoed that prevention will in and along rights-of-way regevdless of the level of infestation on
fact be "a key fact " surrounding lands? Will herblcides be relied on as the only
prevention negdsasuogpé2a:§§:::2325r:25i§¥p{:i::gdia t;:agls To “immediately effactive control measure” for these types of
the contrar the BLM do t elabo 1 treatments? What about longterm effectivensss of contrel? How
for its ukez‘factot'n es not elaborate at all on what it plens does this proposed program avoid being am herbicide treadmill?

It seems a little lat 5 Under Priority 111 (c), BLM will "consider the
conditions favorable1faiaaew:gdf:::;rtzégkw::gu:pséizzn;;:gbeen ai}‘ practicality/cost-effectiveness of the method [of treatment]
fuun? in an area. A classical IPM program would monitor for site compared to the likeliheod of success" (p. 61)
conditions on an ongoing basis, tai
plant is dlscoveredqin :n :i;:_ certainly before an unwanted BLM should also consider the environmental and health costs

of the method, and indicate hoy these will be considered..
When a new invader is identified, the BLM i3 directed to

LM ;:gge“tmtgﬂiﬂtzé_Effgctive poxizus we;d control measures to cantrg?dzﬁ ;;;n(g;éegigtié:;mih:::ts:gc:;é;u?szqgézéogigzl
n e ies from " . . s N STy
F going to seed” (p. 61) BLM | Research and development efforts will concentrate on priority IIL
) What does this mean? Will BLM be avaluating the potential weeds .
é?giﬁtixgg aft::atmgng m:tnod g"d using methods that are least This L% an extremely limited view of biological control
a e ecos: 2 ront
healtg? will herbicidz: §2 3:edpg:§yt2§ ;eizgth$;z°§2?hug:n3* a potential. Biological ¢ontrol need not be a technique tbat is
First ““”é?e? How will the "effectiveness® of methods ba uged only after ¢hemical and eradication efforts have failed.
Jetermine In terms of " " GG
vegetation? Increased diezigit$§°ble" plants™?  Succerding For example, effective control (pupulations below levels of
: economic harm) can be achieved when the biological control agent
The BLM will "survey lands next to infested t ig introduced at a point when the target organism is at low
BL'“{:;hat all i i areas to ensure lations T hitefly control i h es, for exampl
new infestations ha “ populations, In whitefly cont n greephouses, mple,
ve been identiffed® (p. 61). "{tlhe magt successful control resulted from the 'classical’
How will this be done? What about lands not immediately wethud in which whitefly is deliberately introduced into the
adjagent? What about lands upstream? What standards will be 3:?22::§5f23"d52;°s:§3§3 i:;?:r:h:néngizizti Eggm::iingi;:szks e
:?TdéhAHOZSHéééiiziigg b?T§2°T?§irztﬁﬁe‘2ﬁdfZﬁigfcjtigi!iQg is weaknessés of various conérol methods in-this EIS. Biolgqicai
st ith fai s control may be the most effective method to consider for Priority
reun Wk ailures due to inadequate surveying.) II situations that meet certain conditions (e.g., a new
BIM will "identify and treat the causes of [priority II] infestqtiun such as Oregon's skeleton weed which 15_surrounded by
BLM} noxious weed infestations to reduce the possibility of re-entry" established infestations of skeleton weed {n all adjacent
{p. 61). states) .
Hi i1l i i i ; Subcategory 1II(e) directs BLM to use management prectices
manaqe§:7wlw1t§2$: ;i:::1:§§b::§:;§:eig zg:rgiéon:hgoguggrc has in conjunction w*Lh control uct&vlLie; such as introducing .
no assurance that a preventive, systems approach to weed BLM v1gorous"¥eqctaglo?, moving and/or using livestock, and moving
management will be implemented. Without this elaboration, the and/or wslng vehicles.
con gévestg lxcgnzﬂ v open the nozzle and spray with minimal This is the First mention of livestock as a factor in
consideration o e congequen . . = : R
consed ces vegetation management. It must be considered with Priority 11l
) Priority IJI weeds atrc the established infestations for and even Priority 1 YEEds&an:":m°f§?aq?iu::i;igg‘:t:d mention of
which eradication 1s uplxkely. The treatments will "emphasize this tac (%-e-rﬁgrﬂél"gbl_ gemen 4
cuntfinlng and preventing the further spread of the infestation", non-responsiveness to public comments.
‘b\Jﬂ and “give highest treatment priority to ‘'breakouts' from the main . 1 " nt would b
infestation and {nfestations along rights-of-way...and next to ) »iin a g}ass;ca Le LpzoqramélTinaggmzh - 'te a
private land. Apply acceptable but immediately effective control congideration throughou ileQEI hbvg b 2 Er{:fl ¥ 1d b
measures in such areas" (p. 61). designations. The overa health of the ecosysiten wou e a

primary objective of the program, and not just of concern whaen
sites are occupied by unwanted vegetation.

Moreover, the methods of "moving and/or using livestock®
would be operationalized. Ranchers have been "moving and/or
using livestock” for guite a few decades now, With varying
degrees of degradation of public rangeland ecosystems. How da : .
the BLM's plans for "moving and/or using livestock® differ from VI. The BLM Does Not Insure the 5?192t151° c
degrading practices? Integrity of the Rick Analysis or Discugsion o
the Acceptability of Risk$
4) BLM must initlate a process to fully develop a classical IPM |
Tnatly 3 he Noviod : 37-42 _ _ _
alternatlive for consideration in the Noxious Weed E£[S The presentation of risk inappropriately relies on
When Region & Forest Service decided tu wrilte a new EIS for quantification frumlunquantif?ed or missing data andldoes not
their vegetation management programs, the agency approached NCAP consider the public's perception of risk.
and asked us to explain what the IPM alternative would look like. .
NCAP has repeatedly indicated the need for EIS integrated pest A. The level of guantification is unsupported by the data hase.
management @lternatives that ace recognizable to the _ - -
environmental community as IPM. TEé‘%ﬁEIic participation that ., In Tables N-8 through N-10 and N-19 through N-22, 604k
EEEIEE‘E‘FE?EE?‘EEFVIEE‘ESE‘ZEscerea will result in an different "marqina of safety" are given for public and w?r er
alternative being presented in their vegetation management EIS 'ASK of threshoéd ‘2?"‘233’;4;; advirszhgﬁiiggséf i:n::: izvs_;ie
that embodies classical tPM principles of resource management. through N-14 and N=23, pfterent e . " ®
BLM needs to follow the example of the Forest Scrvice and given for the public and worke;s for three harblqides and ahe
establish a process to develop an IPM alternative. Without mixture of two "harbicides" (with no indication of how the
better communic¢ation with the interested parties for this margine of safety were calculated for the mixture)
rogram, BLM will only continue failing in its course that
‘ﬁevelops an inadequate, bandaid document that BLM hopes to push These are all based on the revealed {nqredlent‘gn;y, og ggls
through the courts. chronic toxicity tests for three of the five revealed ingredier
{dicamba, picloram, and "2,4-D/picloram”), no gancer test tor twol
i i A f the ravealed ingredients (dicamba, "2,4=D/picloram®), and
The risks associated with BLM's proposed program are ngt 4 .
"acceptable® because the BLM has not considered all reasonable other major categories of test data mAsgxng. They w<»based on no
alternatives. By now citizens are too familiar with classical nerve damage or immune suppression studies, no consideration of
IPM to countenance the BLM's failure to include IPM as an the particular physiological susceptibillty of ch11d§e§, infants,
alternative in gnig EIS i ill, or aelderly people, and no testing (other than mxnlgal acute
) toxicity testing) of any of The herbicide full formulations.

Numerous Northwest BLM staff have attended Holistic Resource

Management workshops on rangeland management presented by Alan B. The diECUESi?ﬂ of ECfEPtﬂbllitY of rigks does not utilize a
savory of Albuguerque, NM. That is one form of I1PM. The BLM is range of scientlfic opinion.

aware of alternatives to its proposed vegetaion management i i p

program, rangeland scientists are aware of alternatives, NCAP and Thg BLM writes, "Hne: canﬁ:rcggozagiléggiistézigtg iﬁ: Liak
other public commenters ace aware of alternatives, and, finally, compared to eve:gday EV:ﬂbir e ; o UPA hasisyadd;é-) =

BLM has been warned that such alternatlves must appear in this that may be found acceptable. p- ¢ EMp]

EI5. Such alternatives are not present. They are reasonable Tables N-15 and N-16, the supposed canhcer risks to the public and
they are feasible,and they are operational 4 workers are compared ta hazards from rare and everyday
; 3 ° oCCUrCencus.

Using these tables, the BLM makes such comparisons as *(Tlhe
probability of an individual contacting [sic]l cancer from a
5-year oral exposure to 2,4-D would be 4.3 chances in a billion.
The probability of contacting [si¢) leukemia from eating 1 eqg
per day for the same pefiod of time is much nigher at 50 chances
ih 1 billien."”

These Tables (N=-15 and N-16) are referenced to Goldman
(1984) and Crouch and Wilsen {1982). In a November 20, 1986
Freedom of Information Act (FOIA) request, NCAP vequested the
Goldman refevence because it is an unpublished paper on *flealth

49
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Fffects" presented at the Rizk Assessment and Briefing Session,
of the American Mining Congress, July 10, 1984, Waahington D.C.

In thelr letter of December 9, BLM informed NCAP that they
could view the documents requested through FOIA at the Eugene
District BLM office. The requested Goldman reEereaqe had not
been sent, but, interestingly, a Paul Slovic paper

presented at the same session at the same American Mining
Congress oh the same day had instead been sent. THe Slovic
paper, although obviously in BLM's possession, has not been cited

in the EIS or used in the discussion of "acceptable risk.”

The Slovic paper is interesting, because it indicates that
(a) comparing quantified risks of different dimensions {(such as
risk from valuntarily ting eggs vs. involuntary exposure to
herbicides) 1s inappropriate; (b} rlsk perception research
indicates that "riskiness" means more to people than "expected
number of fatalities" (the basis of BLM Tables N-15 and N-16);
(g) it is not risks, but alternatives with some degree of risk
that are or are not "acceptable™ (and the BLM has not presented
all reasonable alternatives, see Section V of thase comments);
(d) the public must be allowed to participate at a very earl
stage in specifying options (see Section V); and, (e} unless the
public is convinced the decisionmaking process in intelligent,
open, and fair, gﬁven the best efforts at communicating risk will
be ineffective."

5lovic's paper graphically displays the results of severai
research studies on perception of risk, and two are of particular
interest, In one, a guadrant is drawn and various risks are
placed in the various guadrants:

I iy «
Unknown isks Unknown TkKs (fnctudes paticides)
Undreaded risks | Drended ¢ kks**

L .
Known Cisks ¥ nown tisks
Urdrended visks | Dreaded risks

Funknowns: not ebsorvable, unknown to those exposed, effect
delayed, new risk, risks unkpown to science.

**dreaded: uncontrollable, consequences fatal, not equitable,
catastophic, high risk to future generations, not
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The BLM EIS entirely ignores citizens' "broader conception
of risk" as researched by scientists.

“All too often, comparative risk estimates ave rejected by
the public for ignering uncertainties and attempting to compagg
qualitatively different kinds of risks (apples vs. oranges).”
{Slovic, page 7)

“The susceptibility of perceptions to 'manlpulation'
indicates that the presentation of risk information is an

ethically andaaulitxcallx significant act, and ahould be treated
accordingly.” (5lavic, page 7, emphasis added.)

"An acceptable risk is the risk associated with the most
acceptaible alternative . . . . We never sccﬁpt risks. We accept

an alternative that has some level of risk. (STovie, page 7,
emphusis added.)

"A critical aspect of risk management is framing the
decision problem (i.e., specifying the optionz)., Whenever
possible, the public should participate in this. 1f they do not
feel comfortable with the way the problem is framed, they may
reject even the best assessments of risk and the most appropriate
decisions made within that frame. This implies that the public
musit be allowed to participate at a very early stage in the risk
management process.

"process is the key. The overall process of structuring
public communication and participation {5 the key Eo gainin
respect and acceptance for risk management decislons. The public
must be convinged that the process 1s intelligent, open, and
fair. If puwople have this confildence, they wi cooperate with
Institutions and agencies in a much more constructive manner.
Withput this, even the best efforts at aiiessing and
communicating risk will be ineffective.” (Slovie¢, page 8,
emphasis added.)

Thesze lengthy guotations are cited to help the BLM
understand that their quantified presentation of risk is not only
scientifically incorrect, but that their comparisons of
guantified risks are inappropriste in terms of current risk
research. It is important to note that the BLM has not presented
the major reasonable alternative to its preferred alfernative
{see Section V) and cannot therefore decide that the risk of itz
preferred alternative is acceptable.

If it wishes, the BLM can cectainly c¢ite Goldman and Wilsen,
who prenoaunce for society that a risk is "acceptable" if it is
estimated to be similar to risks of activities voluntarily
undertaken. The BLM needs, however, also to discuss the risk
rescarch of Slovic, which it gatheresd, but has failed to use.
Slovi¢ is a past president of the American Society of Risk
Analysts and & preeminent researcher in the field,
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easily reduced, risk increasing, involuntary, affects
me.

Pesticldes are placed by people in quadrant III (dreaded and
unknown yisks) among such other risks as nuclear power, lasers,
DNA research, and radlation therapy. According te Slovic, risks
in quadrant III should not be compared to risks {such as sating
an &gy a day) that are in other guadeants.

Another table shows the gap between the public's perceived
benefit and perceived risk for thirty activities and
technologies. Pesticides rank fourth of the thirty (behind
nuclear power, handguns, and smoking] In having a large risk to
bBéhefit vatlo. In other wotda, people perceive pesticides as
pozing 4 high risk and bringing only moderate benefit. (Slovic,
Table 1, page 3)

Other passages in this paper are in direct contrast to BLM's
presentation of risk:

"Ihere is not just errer in public perceptions, there is
also wisdom. The public has a muech richer conception of risk
than Fhe experts. Experts FGCUS DArrowly on actual or expected
mortality and marhidity. The public goes beyond these
quantitative factors to in¢lude such considerations as
voluntariness of exposure, dread, catastrophic potential,
uncertainty in the estimates, e:ansfer29£ risks to future
yenerations, and other equity issues,® (Slovic, page 2,
emphazis added.)

The BLM EIS includes no factors but actual or expected
mortality and morbidity in their consideration of risk.

"Wilson {1979) [the other author beside Goldman cited for
the BLM Tables N-15 and N-16] argued that we should ‘try to
measure our risks quantitatively . . . . Then we could compare
risks and decide which to accept oy reject' (p. 43). Likewise,
Fowby (l9653) observed that we need to pay more attention to 'some
of the other risks of life' when deciding whether or not we are
regulating radiation hazards properly, and Lord Rothschild (1978}
added, 'There is no point in getting into a panic about the risks
of life until you have compared the risks which worry you with
those that don't, kut pethaps should. '’

"Risk perception research suggests that these comparisons
will often not be very satisfactory. People's perceptions are
determined not only by sxpected value statistics but also by a
variety of quantitative and qualitative characteristlca--—
including 4 hazard's degree of controllability, the dread it
evokes, its catastrophic potential, the equity of its
distribution of risks and benefits. In short, 'riskiness' means
more to people than 'expected number of fatalities.' Attempts to
characterize, compare, and regulate risks myst be sensitive Eo
the broadep conception of risk that underlies people's
concerns.nm (Glovic, payt 6, emphasis added.)
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If the BLM fails to discuss the research of §lovic, it is

failing to discuss responsible s¢ientific opinion that 37-45
contradicts the BLM eclaim that the pesticide risks its program
poses are “acceptable" to the puhlig.
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VII. What the BLM Must bo

In order to meet the requirementsz of the National
Environmental Policy Act, the BLM must alter its Final EIS and
Draft Supplement in four major ways. Correcting the EIS in this
manner will require a new Draft Supplement because, unlike the
changes made for this Supplement, 1t will significantly alter
the presentation of the range of alternatives and their relative
impacts.

1. The EIS must present the major reasonable alternative
the publiC hag repeatedly urged the BLM to include in the EIS.

While the BLM may have long=-established habits of killing
weeds as if weeds are the problem, the public is clearly aware of
the major alternative: alteration of land management practices
to prevent the establishment of problem plants and the
strengthening of the ecosystem's ability to control problem
plants, In & classical integrated pest management alterpative
(IPM), herbicides may occasionally be used as a last resort, but
only in conjunction with a pregram of treating the ecosystem and
in conjunction with non-chemical methods.

The BLM cannot avoid presenting classical integrated pest
management as an alternative to its proposed weed-killing plan.
If the BLM feels that development aof such an alternative 1s
beyand their skill, it should contact the Interdisciplinary Team
currently preparing the Region 6 Forest Service vegetation
management EIS. In particular, the BLM could speak with Tom
Atzet, the Region & 1D Team member responsible for preparing the
IPM alternative.

Region 6 Forest Service is relying heavily an input from
NCAP, the environmental community, and the public as it prepares
the TPM alternative, While NCAP and the Oregon District BLM have
talked about the possibility of developing an IPM alternative for
the Oregon B8LM Decision of Record regarding the Final EIS as

Supplemented, the BLM has never contacted NCAP with any question I37'46

a5 to how to develop the IPM alternative for the EIS. Regarding
the process of public {nvolvement, the BLM could speak with Gary
Larsen, responsible for overseeing the writing of the Region 6
Forest Service Vegetation Management EIS.

2. The BLM must make ¢lear the extent of incomplete and
unavailgble Information and_tne rulevance of this uncertalnty to

dn analysis of adverse impacts of their program.

Ha

Likewise, the BLM must discusa the range of sclentific
evidence relating to the acceptability of risk to the public.

In Table 1-4 (page 62), the BLM ¢oncludes that their
propused alternative is "Likely to generate more constructive
social responses and concerns" compared to the other alternatives
which are "Likely to generate polarized reactiong,"

Aside from the fact that the BLM hasn't even considered the
major alternative to their preferred alternative, the statement
is scientifjcally untenable.

As long as the BLM only listens to such experts as Richard
Wilson, who basically figures if voluntarily eating eggs is
acceptable, then invaluntarily drinking water contaminated with
pesticldes will be acceptable, the BLM {ia likely to dream up
their absurd Table 1=-4 summary of expected public reactions to
their proposal to inject toxic chemicals into the environment.
Richard Wilson's mathematical world (he is a physicist} isn't how
soglety worka, however.

The BLM must use the 5Slovic paper that is in their
possession to extend thelr discussion of the acceptability of
rigk. It is based on studies of the public's perception of risk,
rather than on a physicist's calculator.

4. The BLM musk evaluate the potential range of adverse
impacts of its proposed program.

In its comments on the praft EIS, FEIS, and Supplement, NCAP
hag cited several studies that contradict the BLM presentation of
adverse impacts. These citations are only examples, and if the
BLM intends to relmse a new Supplement that makes a serious
attempt at facing the xange of adverse impacts their proposed
pesticide use may have, NCAP will assist in locating crucial
literature and experts who can help them.

The Draft FEIS as Supplemented is so bagically flawed that a
Final EIS aa Supplemented cannot include corrections before
another Draft Supplement is issued that actually "makes
substantial changes in the propesed action that are relevant to
environmental concerns” and presents “aignificant new
circumstances" and "information relevant to environmental
conterns and bearing on the proposed action" and "its impacts”
(40 CFR 1502.9).

The Region 6 Forest Service process of writing a vegetation
management EIS stands as a model of the process intended by NEPA
regulations. The BLM will not be able to claim that the BIM is
currently doing everything feasible to observe NEPA. The Region
6 Forest Service process stands as testimony to the fact that the
BLM has not begun.

4l

The BLM does not know what chemicals it is spraying, the
herbicide formulations have never been tested for anything but
acute toxicity (if that), and major gaps exist for testing of
even the revealed ingredientsa. This is never clearly stated in
the EIS.

The BLM must graphically present these gaps so that
decisionmakers and the public readily understand what information
is missing, as illustrated for dicamba and Banvel in NCAP's
comments (Section II, Example #2). In addition, the relevance of
this missing information to the inability to predict risks and
the possibility of significant risks must be explained.

3. The BLM muat insure the scientific integrity of its
analyses of Impacts and risk, and its discussion of the

2cceptability of rigks.

The BLM cannot rely on risk estimates of the revealed
ingredients as 3 stand-in for risk estimates of the secret
ingredients or full formulations. Although it is a common
practice of hired risk assesors to assume that the revealed
ingredient somehow iz the full formulation and inadequate testing
samehow suffices for adequate testing, it is scientifically
untenable.

NCAP appreciates the fact that the current pesticide law In
our country does not require that full pesticide formulations be
tested for their risk or that the revealed ingredients be fully
tested before they are sold and used, That does not allow the
BLM to rely on lesall¥~sanctioned inadequate testing to
unseientifically conclude that it knows the "margins of safety”
for the herbicides it is spraying when the data are not there.

It makes no sense to claim that a 50-50 mixture of gasoline
and water is safe to drink bascd on the fact that half of it is
water. Likewise¢, it makes ne sense to claim that the margin of
safety fFor chronic effects for the public expased to BIM's use of
dicamba (in the form of Banvel) will be 104,167 based on dicamba
data and that there will be no cancer risk when (a) dicamba is
only some small propertion of Banvel (the label included in the
BIS does not state the proportion), and (b} dicamba (let alone
Banvel) has not been tested for either chronic toxicity or
carcinogenicity.

The flaws in the Federal Insecticide, Fungicide and
Rodentlcide Act and the willingness of some hired risk assessors
to quaptify anything notwithstanding, the BLM has to face up to
its respon5151{1ty to state EIS conclusions with a modicum of
scientific inteqrity.

The BLM must state the range of adverse impacts Lt may

unkoowingly be causing by spraying unknown mixtures of untested
chemicals into public lapd, water, and air.
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RESFONSE TO COMMENT LETTER 37

37-1 The BLH prepared this supplement bacausa it "daterminad that the purposes
of the Act {¥EFA) will be furthered by doing so." Zea 20 CFR
1502.9(c)(2). The supplement, when contrasted with the FEis's discussion
on the subject, plainly evidences numarous changes in analysiz on the
anvirenmental congequences from using chsmicaly to control noxlous waeds.

37-2 BLM beliaver that its rasponses and the substantive changes it has mada
in the F3EIS reflact the Bursau'e intent to fully comply with NEPA.

in p to yout » BLM has the gectlon on inwct
ingredients in the FSEIS.

37-4 To ansvar the concerns raised in your letter, the BLM asked EPA for a
more thoroaugh discussion on the inert ingredients contained in the
herbicides proposed for use. EPA hat reportad to the BLM that none of
the herbicides proposed for usw contain any inert ingredients of
toxicological concern or suggestive of concern, with ons lons axception.
The report furthar avidances, besed on EFA'e review of avallable
literatura and analysis of chemical structures, that the inert ingredients
in the herbicides propossd for usa, with the one noted exception, do not
support @ specific concern for toxicity or risk. The exception, g
petroleum dlgtillate in Esteron 99, has been acknowledgad in the SEIS.
An analysiz of the risk poged by that substance has been utdertaken.

The EPA report referred to, becauss it is important to understending the BLM'a
approech te the question of inerts, follows comnent 37-4.

Note: tha exception the EFA is reterring Lo ia a petroleum dixtillate in
Exteron 99.

37.5 fThe 5K13 fully acknowledges that EPA has reported that Esteron 9%
contains a patroleum distillate that metits toxicological concarn. The
document aAlgo analyzes the risk pozed by that substance.

37-6 In reporting to tha BLM, EPA et rorth how and on what baxis inart
ingredients are placed into the categories of (1) toxicologicsl concern
(2) suggesting toxicological concarn {3) not supporting = gpecific
concern for texicity or risk and (a) generally recognized ae xate. The
report algo sets forth that EFA then identified the inert ingredients in
the herbicides proposed for use and comparad them against the substances
in amch category. EFA'2 report algo notws that the inart ingredients in
the herbicides propoved for use were identified frem the confidantial
gtatements of fortula submitted by the companies that manutacture and sell
the herblcidea. The SEIS fully sats forth how the EPA arrived at ita
conclugions. Ome finel note. The BLM is mersly reporting EPA's
conclusions; in no way doms the SEIS purport to incorporate tha
proprietary data relied on by EPA in deciding what inevrt ingredients are
found in the herbicidez proposed for use. Since NCAP's concerns ahout
lnert ingredients found their ganesiz in EPA'® statement on the xubject
lust year, the BLM decided to go to EPA to ascartain whether NCAP's
concarn wag with merit in the specific context of the herbicides proposed
for use hare. The EPA has answered in the negative.

EPA has further identified about fifty inert ingredients
which the Agency believes are potentially toxic and should be
asaeased for effects of concern (Liat 2). Many of these inerta
are structurally similar to chemicals known to be toxic., For
vome of them there are data suggesting a baais for concern
about the toxicity of the chemical. Mast of the chemicals
on List 2 have been designated for testing through the National
TaXxicology Program, the Office of Toxic Substances, or other
regulatory or governmental bodigs. The FIFRA Scientifie
Advisory Panel has alao reviewsd this list.

Inert ingredients were placed on List 4 (minimal hagard
or risk} if they were gensrally regarded aa innocuous. These
inert ingredients include substances such aa cookie crumbs,
corn cobs, and substances “"generally recognized as safe
(GRAS)" by the FDA (21 CFR Part 182). There are ApPpProxi=
mately 300 inert ingredients in this category.

The liat of 1200 inert ingredients was circulated through
several Agency officea and toxicologists were asked to pravide
any information they had in their files that would support
a concern for the toxicity of any of the inert ingredients.

An inert ingredient was placed on List 3 if this review provided
no basis for placing it on any of the other three listas. “There
are approximately BOO inert ingredients on List 3. Although an
e@xhaustive literature and data search wae not carrjed out and it
im possible that new information could be uncovered that would
trigger concerns for these chemicals, the Agency isx reasonably
confident, within the limits of thias analysis, that these inert
ingredients do not support & specific concern for toxieity or
risx at this time. It should be noted that concerns regarding
the acute toxicity of inert ingredients are generally addressed
through testing of the formulated product. Such acute data are
required by the Agency before a product ¢an be conditionally
regiatered under FIFRA.

In regard to the specific herbicides proposed for use
by BLM for noxious weed ¢ontrol, the Agency has determined
that, with one exception, none of the inert ingredients
listed in the Confidential Statements of Formula are contained
on Liste 1 or 2. Thisk exception was addreased elsewhere.

If I can be of further assistance do not heaitate to
contact me.

Sincerely,
Amy §&. Rispin, Director

Science Integration Staff
Hazard Evaluation Division (TS-769C)

o 'Vap.‘

" anart

¥ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C, 20440

orrice as
ATICIDNS ANB TEXIC SUBSTANE RS

FER 1 9 o7

Guy Baier

Assistant Deputy Director
Bureau of Land Management

U.5 Department of the Interior
lsth and C §t., N.W.
wWashington, D.C. 20240

Dear Mr. Daier:

of

T am writing in response to the request from the Bureau
Land Manmgement that the Office of Peasticide Programs

revigw the herbicides proposed for use in BLM's draft Environ-
mental Impact Statement for the Northweat Area Noxioua Weed
Control Program to determine whether they contain inert ingre-
dients of toxicological eoncern. The specific herbicides
proposed for use are Esteron 99, DMA 4, Torden 2K, Tordon 22K,
Banvel and Rodeo.

EPA has divided the approximately 1,200 intenticnally=-

added inert ingredients currently e¢ontained in pesticide
praoducts into four toxicity categories asx follows:

1} Inerta of toxicological concern (List 1)

2) Potentially toxic inertsa/ High priority for
testing (List 2)

3) Inerts of unknown toxicity (Liat 3)
4) 1Inerts of minimsl concern (List 4)

EPA has identified about fifty inert ingredients ae

being of signifiesant toxicological concern {Liat 1}. This
list was assembled on the baaia of known toxicity of the
chemical. No consideration was given to the potential

for exposure. The criteria used to place chemicals on

Liut 1 were known carcinogenicity, adverae reproductive
effacts, neurotoxicity or other chrenic effects, or
developiwental toxicity (birth defects). These effects muat
have bheen demonstrated in laboratery or human studies and the
data muat have been peer reviewsd. The criteria alsc include
doeumented ecelogical effecta and the potential for bidaccumu=-
lation. These criteria and the list itself were reviewed by
the FIFRA Bcientific Advisory Panel.

ar-9

7-10

37.1)

3ar-1z

37-13

The S815 dircloses that none of the herbicides, 33 formulated products,
have undergone extensive testing for chronic, carcinogenic,
teratongenic or mutagenic effects. The document also explains the
limited wignificance of these data gaps since much is known about the
herbicides' active ingradients and beca the EPA has concluded that
tha herbicides' inert ingredientaz do not support & specific concern for
toxicity or risk. The document also acknowledges the competing point
of view.

The DSE1S's statement that more information abeut the harbicides' inert
ingradients could be found in the section on synergistic and cumlstive
affects was in error. The suppluinent's discussion on inerts iz
contalned wholly in the section labeled Inert Ingredients. The
discuzeion on the harbicides' synwrgistic and cumulative effects go
ta the diffevent question of how the herbicides may interact with sach
other.

The critlque of Tabla 3-4, as it appemrwd in the DSEIS, is well-taken.
BLM hax revised it. The table is provided merely as an sxample of the
acute toxicity of technicel sctive ingrediente versus the formulated
products.

BLM hag reviewsd the chemicale it ix proposing to use, including the
inart ingredients; has clariflied among other itemd that the formulated
products generully have not undergons subchronic or chronic testing;
atd hay added information on petroleum aistillates. Pl note that
BPA does not consider these formulations' inerts, with one exception,
to be of any specific concern. Also ses responss to comments 37-3 to
ar-?,

BLM har stated in Appendix K whare EPA considers that it has adequate
data and where it has requested more information. The text sumsarizes
those conclusions. Please note that EPA does have valjd chronic
toxicity studies on dicamba.

Ses responses to comments 37-3 to 37.7.
wote that EPA hus reviewsd and validated two chronic studies.

Plaass no
Although these studies do not meat the curcent FIFRA chranic study
guidelines, they do provide soma information on chronie affects.

The term margin of safaty (MOS) is used in tandard scientific
mannar. (Baw "Guidelinew for the Health A ment of Suspect
Developmental Toxicanta™ publiahad in the Federsl Rexizter Vol. 51 No.
185, sept, 24, 1986,)

The use of HOSs in thia cikk sment versus S8PA'y use of safety
factors to aatablish ADIe i discuswed in the Risk Anslysis for
Threshold Bffects section of Chapter 3.




37-14

37-15

i7-16

37-17

37-18
37-19

I-20

3721

37-22

37-31

37-32

3733

Becsuss EFA's ADI for dicamba is 0.00125 par day, all publiec axpokures
la W-6 in this FIEIR) ace balow this lavel that EFA consl
wafe,” except for a child drinking 1 liter of watar. Table 3-5 usek
the repraductive NOBL of 3 mg/kg/duy (for which EFA beliaves the study
meste current guidelines) rathar than the systanic NOBL of 25 mg/kg/day
urnd to xst the ADI.

BLM hay sdded information about Rodeo, the formulation proposad for
vex. The refersnces to Roundup were inadvertant. The BLM doez not
Propose to uss Roundup.

BLM has clavified that it does not propose to use Roundup. Rodeo has
not bean ghown to cause savers skin reactions. Also see response to
commant 37-7.

Sas rcasponka to compant 37-14.

Tha SEIZ has been cevised and acknowladges that the State of
California's Dapartment of Food and Agriculture is engeged in en
on-going review of toxicologleal data on gl BLM hax
working papers from the Stute of California, including a document
entitled "Summary of Texicol Dats " dated 2y
1986, As disclosed in that summary etatament, the Stata of
California’s praliminary findings abowt the toxicological date on
slyphosate ara disclosed in the SEI2'sx text and appendix K in
appropriate places.

§ee response to comment 37-17
Yo response to comment 37-17.

BLM hag rounded these numbers to the nearest hundrad to show the limits
of their precision. Table 1-4 hss been revised,

The 3813 has been revised end acknowledges that available studies do
not conclusively disprove the hypothesis that dicamba iz carclnogenic.
The studies, though, in pacticular, = recent cancer study, provide a

» mince the studies sre not conclusive, the SEIS now poBits
that the worst case of proceeding with the use of dicsmba is that the

% that it iz car ™Ay prove true. The worst case ls
described qualitatively, not quantitatively.

In light of the comment, BLM obtained and reviewad the CDFA ceviews to
which you refer. They are disclosed in the SEIS's text and appendix

K. In addition, BLM usad 1i saarchas through the
USDA Forast Service's WESTFORMET and the USDA Agricultural Ressarch
Servicw to gain on topics in this EIS. BLHM alzo

obtained publications from its state and district office libraries
within the EIS a . BLM spacialists contacted their counterparts in
the scademic world and in state and other fedaral agencias to determine

Tha Hoar and others {1926) study and esrlier spidemioclogical studies on
2,4-D ara describad on page 27 of the DBEIS snd in this SEIS also.

They wers not used ta pradict 2,4-D cancer riyk becsuze uncontrolled
confounding factors made it Aiffieult to susass axposure-dissane
relationships. Therefore, sn aenimal study, applying establishaed
scientific mathods, was used to pradict humen cancer risk.

BLM has included more information, including an accurate citation, om
the most recent rat cancer study in this FSEIS.

Wipe clay iz a subtropical series of the Oxisol order. Oxizols are
minersl soils that have relatively rapld permwability, allowing
herbicides to wore readily move down through the soil profila than do
the range soils of thae EIS area. Catsno wand is of the Entisel order
and occurs only along the sandy baaches of Pusrto Rico. MNéna of thase
gubtropical Puerto Rican 2oll series occur in the EIS area. Many of
our rangeland soils have durjpans, which impede and often restrict the
downward movement of chemicals through the solil protile.

In addition, BLM would 1lke to draw your attentlen to the magnitude of
picloram detectad balow 12 inches-.259 ppb (parts pev Rillien). Az @
comparizon, the acceptable plcloram tolarance level for foraga gr ¥
is B0 ppm (partz per millien), an amount significantly higher than what
you tate the authors found in the prafiles of the three soils, It i
important to distinguish butween sisply detecting the presence of a
herbicide in the s0il and a whathar a herbicide ix present in amounts
high encugh to pose a threat to the snvironment.

We noticed that your commant 4id not mention that the application rate
at which this level (239 ppb) was detected wae 9 pounds per acra, nine
timas higher than our proposed vate of application. At our proposad
rate (1 pound par acre), picloram was barsly detectable in the soil
profile of all thras of these Pusrto Rican xoils ¢ monthe sfter
treatment and, with the excaption of 1 ppb at the 45- to dl-inch depth
in Fraternidad clay, wes totally nondetectable sfter 12 months (page
15, Table 7 of the document te which you rafer).

In reviawing the refarance you cited (Bovey and Scifres 1971), we noted
acme more comments by the authors regarding studies of picloram in the
goil profila in Texas, including rangeland armas:

Two pounds of picloram per acre digsappeared trom the top 2 feat of
woil st & and 12 weeks after treatmant {page 12).

Pleloram was not detected in soil from victoria and Carlos (Texas)
ufter 1 year, regardless of application vate or ssmpling depth (page

37-23

17-24

3r-2s

-26

127

37-28

37-29

37-30

37-30a

37-33a

ar-aa

A7-34

the avallebility of unknown publications or unpublizhed studias. The
BLM also consulted with EPA. Although it could not review everything
written on the subjects addressad in this EI3, BLM 4ld conduct a
thorough gearch on the topics.

As you know, 2,4,3-T ir no longer being menufactured. EPA has been
carefully monitoring the contaminants of 2,4-D and has found no
2,3,7,8, 1C0D in recent years.

BLH hes reviped the BEIS to acknowledge that thers may be other less
toxic dioxin contaminsnts im Z,4-D, but EFA’9 Chlorinated Dioxins
Working Group doag not consider these other dioxing as being of the
same loval of toxicolegical concarn as 2,3,7,8 TCDD.

BLM has clarifled that other dioxine have not Desn well studied.

BLM stands by the statement zince the environmentsl exposure to either
contaminant, even at maximum exposures to 2,4-D, 1@ so low when
comparad to the studies observing effects.

Becauss the formilations proposed for use are not amines, they would
not be contamlinated with N-nitrosoamines.

Each statement in the DSEIS ix about the adverse consequances poged by
noxicus weeds wes unaccompenied by citation because each one was
consideréd self-evident. To the extent citation is required, attention
is drawn to the Follewing sources, all refarenced in the earlier FRIS:
Chaxe, 1985; Bucher, 1984; Kelsay, 1984; Morris and Bedenah 1984; and
Penhallegon, 1983, The adverse effect noxious weeds have on native
plant communities ix of concern since many acres of public lands in the
nocthwest contain vegetation of that type. The fact that other acras
hava bean seaded with new plant speciss, like crasted wheatgrass, is
begide the point. Similarily, the BLM's afforts to maintain nmative
communities, end the concurrent effort to.introduce new species, ave
being addressed in rasource managemant plans and E{Ss accompanying
these.

That many noxious weeds invade and outcompete native shrubs and torbs
has been documented. Long-term detripental effscts of noxious waeds on
native plant diversity outweigh the short-term effects of temporary
loge of & few native plants, including forba and shrubs.

The section on impacts to fish lwd wildlife has besn revised

ially. It ix d by & detailed rizk sssessment
appearing in Appendix X. The changes ware a response to your criticism
of the DSRIS's discussion on the subject.

A complete risk asgessment for fixh and wildlife hax been added to this
F8EIS.

Twenty-five semples from a plot sprayed wlth B pounds per acre of
picloram were taken to a depth of 2 feet. Picloram residue was not
detectable in any ssmple (page 12).

Piclovam at 1 pound per acre dizeppeared from the sandy soil after
3 manthx (paga 12).

Ficloram was not detected 1B monthe atter application of 1 and 3
pounds par acre to gand and 1 pound per acre to clay suriwces bere of
vagatation (page 14).

Bovey and Scifres (1971) also menticoned the following stataments:
Picloram hay a low order of toxicity to wildlife snd fish (page €).

Treatment of rangelands [with picloram] would not result in levels of
residue in food or feed toxic to humans or livestock (page &).

It is generally concluded that the use of picloram presents no hazard
to humang, livestock, or wildlifs (page

Table 1-4 hes been changed to stata that harbicide detection is
posvible but that levels of detection would be in all probability so
low that advecte impact should not occur as measured by EPA criteria.

BLM i8 aware of the potential mobility of picloram and dicamba. For
two major reasong, however, BLM'e analysis has concluded thet the use
of thase harbicidex ix unlikely to substantially contaminate ground
water. First, BLM's Proposed Action ham been related to studies ot
hecbicide use with Little if any detection in the ground water.
Swcond, BLM would apply design features to further mitigate the
pospibility of contamination,

The mtudy you rafaer to was completed in saxtern Oregon on intenssly
utwd fartland where the main crop consisted of vegetables. The
nerbicide used--Dacthal--is registered by EPA for vegetable c¢rops and
ornamental turf but not for rangeland use end would not ba used by BLM.
The goil in the study sres wes well drained and recaived intensive
irrigation. The report states that ..approximately 80 percent of
the water available for ground water recharge is from diverted surface
watars." Thus, thism area of relatively low precipitation derives most
of ite #0il melsture feom ivrigation. This condition ia not typical
of BLM land,

According to the Dacthal label, application rates may very from

6 to 14 pounds/acce. Thim rate im higher than the cates BLM proposes
for applying the herblcldes analyzed in the FEIS. For crops such as
enions, herbicides are usually spplied snnually with similar high
application rates. BEven under all the conditions favorable for
contaminating ground water, tha atudy found concentrations with tha
maximun detection level only slightly higher than half the EPA 1982

53
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31-41
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37-43
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Health Advisory Limit. Because the conditions of herbicide use
proposed by BLM are almost opposite of thoss cited in thiz study,
detection levels are expected to be lowar or nonexistent in ground
water assoclated wlth nexiocus wead control asites.

some 1,400 different formulations of 2,4-D exist, renging from high
volatile forms to low volatile forms. BLM haz ceviewed studies on the
volatility of 2,4-D presented in your comment letter in addition to
other studies.

In his study, Waybank stated that vapor drift depends on vaper
pressure, 8o0il surface temperaturs, wind speed, and atmospheric
turbulence. He mentioned that most of the chemical picked up on
monitora consisted of the butyl ester formulation of Z,4-D. Although
he did find that for z,4-D butyl mstar, 33 percent of the appliad
chemical evaporated from the ground and migrated downwind, for the
legs volatile octyl formulatlion the figure wag 12 percent. For the
low volatlle esters and nonvolatile amine formulations, this figure
dropped to frem 3 to 5 parcant.

Haybenk advocated that the problam could be eliminated by phasing out
the high voiatile esters, certainly the butyl ona that BLM ig not
Proposing to use. DMA-4 ix a dimethylsmine salt of 2.4.D. Esteron 99
is & low volatile, isoctyl ester of 2,4-D.

The alr quality impact analysis in this FSEIS is baxed on BLH's
Proposal to use only a low volatile formulation and to adhere to
climatic restrictions built inte the design of the proposal. MLM's
mitigative approach i based upon a knowledge of the potantial for
adverse effects and @ desire to protect the environment. The impact
analysis if Accurate as pregented and ie supported by studies. Also
zee TREPONSE to comment 37-36.

BLM iy aware of the Robinson and Fox (1%76) study but haz found it not
to apply to the impact anelysis of the Propomed Action. BLM has
reviewed another study by Robinson end Reisinger (1976) desling with
long-distance, aerially applisd, high volatlle 2,4-D transport in the
south-cantrgl washington grape growing region. The authors corralated
the long-distance transport of these high volatile formulatienxt with a
specific set of “poor apraying" synoptic condltions for a spacific
geogtaphic arem, which (1) included Pacific prefrontal backing surface
tranaport winds and (2) limited surface heating to produce vertical
mixlng. The surface transport winde were blowing from the south
toward the nearby grape-growing tegions to the north, BLM deex not 27-38
propose aerial application in Oregon or Washington. Mor does it
intend to sarially apply herbicides if such synoptic conditions ware
te occur in tha other three states.

BLM hag reviewed thix refgrence. In this Australisn study, glyphosate
wax added directly to samples and concentratad in an sxtramely thin 2
et layar of 3 sendy loam mixture lying in shallow, plastic-linad

tha magnitude of noxicus weed infagtations, BLE defined tha program as 37-45
mainly perferming contrel and eradicatien. The program focuses on
ameliorating the symptome given the magnitude of the problem.

The suggested slternative is beyond the zcops of the program that BLM

iz consldering. Other BLM planning efforts address the gquestion of

livestock grazing management. The public knowsz and BLM acknowledges

that it hes an ongoing program to prepare planz and EISs on how to 17-a8
best manage livestock grazing on publiec lands. To consider an

elternative here focusing on livestock grazing would be duplicatlve.

Heavy grazing and ita influenca on noxious weeds are proparly

addressad ¢lgewhere,

This is the first tima during this lengthy 2.year process that the
idea of analyzing & “classical” integrated pest mansgement (IMP)
altarnative has been suggestad. Haverthelees, the five-step process
presented on page 29 of this comment letter ix in concept, the very
IFM Alternative (Proposed Action--Alternative 1) BLH analyzed in the
draft EIS (May 1985) and tinal EIS (Dmcember 198>) and is reflected in
the Project Design Features (Appendix I) and the Herbicide Application
Monitecing Plan.

This flve-step process is bggically the concept BLM is uging in ite
IPM program (8ee Appendix I of the FRIS—-pages 183-185 and text
revisions, page 61 of the DSEIS). In ragards to your Eourth stap,
item (d), BLM ia alao concerned abcur. uslng m effective and
cost-efficient pest 1 biologlical
control agent mxists, such as the clﬂn«hr mt\z tfor tansy ragwort in
Oregon, BLM will use it first. If a successful biological contrel
agent doms pot exist and our other nonchemical control cptionm will
not contain or control (whatevaer the objective) an infastation, BLM
may use A herbicida. Also see response to comment 44-45% in the FEIS.

Sae response to comment 37.38.

A representativa from NCAF participated fully with the Idaho Woxious
Wead Workgroups in developing this program. NCAP's representative
approved this plan, and BLM understands that it was agreed with by the
offiemcx of WCAP.

See response to comment 37-38.

Both the mergine of safaty and cancer potency for the mixture were
haged on averages. BLK has clarified this ixsue in the FSEIS.

BLN hag clearly atated tha status ot variocus chronic studias. The
SEIS deals with sansitive individuals in a sepsrate section. Also sas
tedponse to comment 37-7.

trays. Aftar 120 daye, the soil mixture wes transferced to 200g pots,
which ware later planted with clover. The soil samples consisted of
82 parcent sand,

Although the authors noted a decresse in nitrogen fixation 120 deys
aftar treatment in the pots, they elsc advocated that a review of
othar literature suggests that thelr cbserved glyphosste-nitrogen
fixation correlation may not hold trus in soils with a eand content of
legs than 80 percent, probably because glyphosate is rapidly
inmctivated by strons adeorption to goil particles. The authors cited
anothetr study whers 90 percent of the glyphosste digsipated in a moil
14 daye after application. The sand content of thie goll wae 6
percent.

Ha inow of no solle in the area propoged For treating with glyphoszate
that contain profiles with sand peccentages as high as the authors of
this study used in their pot mixture. If fine sands are also
considered, the mean sand content of rangeland soils in the BIS area
is 30 to 35 parcent, If fine sands are not included, the sand content
would be about 25 to 28 percent.

One should almo congider that the authore applied the herbicide
directly to an extremely thin and restrictive 2 cm layer of soil,

This condition would not oceur in the field, They also uwed & glaxs
rod to thoreughly mix the formulatien into the soils, which ig not a
common practics in field application. As & rasult, all the roote of
tha clover growlng in the pots were restricted to the glyphosate-mixed
moil. In the fleld, vagetation and litter intercapt much of the
herbleide bafore it ceaches the goil. Tharefors, the amount of
formulation actually reaching the soil surface under normal fiald
application would no doubt be lexs than in this study.

The potantisl ip extremely remote for the mixing of a plant's antice
root-growing zone with the lavelp of glyphosate under the conditions
simulated in thiz study, In the field, plant coots extend beyond the
surface layar. In & soll containing 82 percent sand, roots af
perennialg extend far beyond the eontral dapth of this atudy.
Therafore, plent roote would not be restricted to only that portion of
4 growing medium containing glyphosata. One must asseax the methods
uged in this study, the results and conclusions obteined under these
methode, and how the methods relate to what is actually being proposad
undar field conditions.

Several tommentars on the Final Northwest Acea Hoxious Weed Control
Frogram EIS (Dacember 1984) suggested that BLM forgo procesding with
any slternative Eor contrplling or eradicating noxious weeds wntii it
avaluates reducing livestock grazing and pursuing other forms of
intensive livestock graging management. The inference of this
suggested alternative is that overgrazing by livastock contributes to
or iz & ceves of noxlous wewds. This alternative ignoras that, given

The information in the DSEIS and repsated in this supplement
concerning scceptable risk was only included to provide some
perspactive on the risks. A determination of what constitutes am

risk will be mede by the decisionmaker and documented in
the Record of Dacigion. Blovie's papar, among others, will be
raviewad at that time,

BLM racaived no comments from NCAP during the scoping period for the
deaft £15. Algo see response to comments 37-38 and 37-41,
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Bowneuttle County Weed Control
iDAHO FALLS, IDAHO §340
Fhone 329-1397

Office
2925 Rollandet

January 2, 1987

Charles W. Luacher
Oregon State Director

Buteau of Land Management (933}
P.0. Rox 2965

Portland,Oregon 97203

Dear Mr Luscher:

T find the draft supplement to tha final environmentsl impact statement
very thoroughly dotumented in all areas, leaving very little room for
further challenges.

The 1986 season was the fourth consecutive year of no noxious weed control
it our area on lande administered by the Bureau of Land Managemeat. The
Tegultant {ncraase {n infestation of noxiove weeds have reached the
point of irreveraibility and i» a contributing factor in the spread
of noxious weeds on to privately owned landa.

Those not involved in Weed Control inforcement or food production eeem
to be unaware and or indifferent to the seriousness of the problems
caveed by weeds,

Unlegs there ix a resumption of a realistic, effective approach towards
noxivus weed ¢ontrol, including herbicide usage in 1987 on Federal lands,
sryicr regulation in the use of Federal lands for all purposes may be
the solution to curtail the spread of noxious weeds.

Thank you for the apportunity for comments.

¥4j;¢4d ;@ng4¢v‘;££;

Sud Morishita
Superintendent
Bonneville County Weed Gontrol

Consequently, the agency's actlons on this iasue are so groaa,
the BLM is in substantial violation of CEQ regulationa as cited
above. Therefore, the agency has invalidated the draft supplement.

In addition to NEPA violations, the failure to insure that
information be made svailable is detrimental to the Idaho noxious
weed control program. For over a ysac, we have bargained in good
fairh with the Idaho Noxious Weed Workgroup and struggled to build
up public trust in the BLM and Foreat Service noxious weed programs.
We have aucceeded in getting broadbase support for both BLM and
Forest Service programa. Our success has been duze in a large part
to the willingnesas of federal agency workgroup members to share
information and other vesources with the public which has enabled
the public to take part in a truly meaningful way in the developnent
of federal noxious weed programs. Oregon BLM has shown a callous
disregard for the Idaho public and caused some citizenas to question
wvhether or not the Idaho BLM iz still sincere about their desire
totgontinue negotiations through the workgroup. This is a serious
matter.

Moreover, the invalidation of the draft supplement could
mean another delay in getting the Idaho BLM noxious weed plan implemented.
Thus the Oregon BLM has succeeded in disrupting succeasful negotiations
and undermining the workgroup's progress. Since continuity during
implementation is a key factor to the auccess of the idaho noxious
weed plan, this may jeopardize the entire program. It is clear
these problems could have been aveided had the Oregon BLM aimply
acted according to the letter and spirit of NEPA.

(2) Draft fails to consider serioua queastionas which have
been raised concerning inect n; dients: The draft aupplement's
trenttent of inert ingredients ia mis ding and gives the impression §3gQe=3
that inert ingredients are not a aignificant issue. Page 13 of
the draft astatea: “None of the formulationa proposed foar uswe by
BLM has any inerta of toxicelegical concern according to EPA."

|39-2

The document does not mention that inert ingredients are
considered trade secret. Therefore, the preparers of the drafe
aupplement to not know what jnert ingredients are contained in the
herbicides proposed for use.l In other words, the complete chemical
make up of the herbicides proposed for use are not known.

Of the 1200 chemicala regiatered as inert ingredienta, EPA
doea not know the toxicity of 700 - 800 of theae chemicals. Of
theae, at least 50 are stru:tuslly similar to “chemicals with demonatrated
health or ecological effects.”

Additionally, teating of herbicides for chroniec toxiecity
{e.g. birth defects, mutationa, cancer) {s required only for active
ingredients. Therefore, the chronic effecta are not known far inert
ingredients in combination with the active ingredients.
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Georgla E. Heglund

3012 N.E. 129th Avenue

Vancouver, WA 98662

(206) 253-8413
January 3, 1987

Charles W. Luacher

State Director

Bureau of Land Management
P.0O. Bax 2985

Portland, OR 97208

RE: DRAPT SUPPLEMENT TO THE NORTHWEST AREA NOXIOUS
WEED CONTROL PROGRAM EIS.

Dear Mr. Luscher,

These comments on the above menticned draft supplement are
submitted on behalf of the Idaho Natural Resourcea Legal Foundation
and Citizena for Environmental Quality.

The document is seriously flawed and haa not complied with
the National Environmental Policy Act (NEPA) and its implementing
regulations because of its failure to: (1) make documents incerpovated
hy reference ceasonably available to the Idaho public; (2) consider
serious questiona which have been raised concerning inert ingredientas:
(3) provide meaningful risk assessments.

(1) Documents 1n:orgoraued by reference not made reasonably
available to Idaho pu Although the draft covers five states.

including Idaho;, the BLM has only made the documents incorporated 39-1

by reference available for review in the Portland office. Referenced
documents wers not made avallable for review in any BLM office in
the atate of Idaho.

Additionally, Oregon BLM haa refused to exercise their authority
under the Frawdom of Information Act (FOIA) (5 USC 552) and CEQ
regulationa (40 CFR 1502,21, 40 CPR 1505.3(d) and 40 CRPF 1506.6(f))
to waive copying fees and provide Citizens for Enviconmental Quality
and the public they represent vith maeeriala incorporated by reference
during the period for comment. The Oregon office of BLM has taken
the position that if Citizena for Environmental Quality or other
members of the Idaho publie wish ta review the referenced documents,
they can travel to Portland to do so and/or pay copying feea. Since
the majority of ita members are low-income, Citizena for Environmental
Quality can nat afford travel expenses or copying fees. Conseguently.
by placing an unreasonable burden on the affected public in northern
Idaho: the BLM has deliberately failed ta insure that environmental
information is svailable to Idaho cltizena before decisions are
made and acElon taken{40 CFR 1500.1(b)). Public scrutiny is esaential
o implementing NEPA (40 CFR 1500.1(b)). NEPA proceducea do not
allow federal agenclea to create roadblocka to public involvement
which the Oregen BLM haa done.

Thus, the aAgency does not knew what inert ingredients it
proposea to usme, the EPA does not know the toxicity of many of these
inerta, and the chronic and/or combined effects of inerta with active
ingredients has not been tested. FPailure of the draft to consider
theae aerioua queationa ia a further viwlation of NEPA (40 CFR 1502.21)
& 40 CFR 1502.24).

(3} No meaningful risk assessments are presented in the
draft supplement: Since the complets chemical makeup of the herbicidesl of
proposed for uae are not known, &3 diacusasd abous, the quantitative
risk nssessments (e.g. "the margin of safety ia 26, “The riak of
cncer ia 3 in & million.") presented in the draft are inadequate.

As Mary O'Brien puta it, "(gluantification of the risk of an active
ingredient which having next to no information on the secret ingredients
or on the intecraction of the active ingredient with the secret ingredients
(e.g., for cancer, birth defects, chronic toxicity, tveproductive
effectsa, nerve damage, genetic toxicity) does not put the riak “in
pecspective.” It is misleading under the plaih language of risk.* 3
(For discussions on how the supplement should diacuas risk in the
face of miasing informatien refer te: 1) Appendix 1 (Macry O'Brien
letter to Niek Heyer, US Focest Service, Region 6, Nuvember 18,

1986 with attached memorandum Risk analyaia in the face of missing
health and environmental data, November 19, 1986) and 2) Appandix

2 (EIS'a, PESTICIDES, and TOXICOLOGY. Pcepared by Mary O'Brien

for the workahop sponsored by NCAP for the Foreat Service. Bugene,
Ocegon, July 9, 1986.).)

Therefore, in order ko demonatrate acientific integrity and
comply with NEFA, the supplement should deacribe the risks of sach
hecbicide in qualitative terms and avoid quantitative risk asaessments.
Failure to do so flys in the face of NEPA (40 CFR 1502.22).

As explained above, the draft is ao inadequate as to preclude
mganingful analysis. Consequently, in order to comply with NEPA,
a new deaft should be prepared and c¢irculated.

Although the Idaho Natural Resources Legal Poundatien and
Citizens for EBnvironmental Quality do not intend te sppeal this
document, we reseécve our right to appeal futwre environmental impact

statementa and/or supplementa lf thease violations are neot corrected.

Re tfully submltted,

Gaorqnd E. HnglunM

for the Idaho Natural
Reaources Legal Foundation

& Citizens for Environmental
Quality

¢ct Bdwin 5tockly, INRLF

Janice Masterjohn. CEQ
Stave Ellia, INWWG
Norma Grier, NCAP

3=
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REGFONSE TO COMMENT LETTER 139

39-1 Weithar BLM's Oregon nor Idaho Stats Offices haw sver cecsived a
twquest from any Idaho resident to make available for review in any
BLM office in Idaho any one or all four of the documants incorporated
by refarsnce in the DSEIS. Please note that only four of the
documents listed in the Refersnces Citad section of the DRI are
metually § by in with A0 CFR
1502.21. Thase four documents may be reviewsd in BLM's Idaho Ztate
Offlce in Boi

39-2 BLM iz complying fully with NEPA gui . ?leu [ P to
commants 37-1 and 37-2,

39-3 Sea rasponse to comments 37-4 and 37-10.

294 BLN has clarified the text to put the use of margins of safaty into

parapactive. Almo

responss to commant 37-7.

Hissisaipp: knows, the BLM is vavaslly the causs of auch
degradation in the first place. BLE land is an axample of
what happens when a group from private industry (cattle)
gmine control of & branch of the government and Tuns their
opsration £or their own intereats rathar than for any
general good. Wheraver one crosses the boutdary into BLM
land, the effect of poor wardship of the land becomas
okvigus;: the sanageament of tha BLM haa laft its land
overgrazed, weed-choked, and thiraty for reliaf from
“management”. The continued suppert of an EIS riddlaed
with acientific baatiality makes me recoil from contact
with such & corrupt agency [eultl.

Examples of Inedsduocies in the Draft Supplemant

In the following commant awction I have addr S my
quastions to you on certain problem areas in the order thay appear
in the Supplement, and hava indicoted their page number and
Placemant on the pages by fumbaring emach page’s paragraphed
indentations from the top ©f the page diarmgarding title headings
QF figures or tablea. 3So, from the beginning. . .

P.1, indentation 3: Is there & known referance, Norrim (1983b) or l‘g-‘
is thia a typo of the 3upplement?

P.3, ind. 2: An organic chemist would apprecinte inclusion of the
structures of the molecules repressnting thae active ingredients.
No common name or trade name is as Clesr as a aimple "ball and
atick" modml would be in reprasenting the structure of glyphoaate.
For your information, the structure of thia phosphates esster of
mathyl glycine followa:

Ot
A

1
HO~-P-CHy =N e
i ﬁﬁz_-c\cﬁ

Knowledge of the atructurs of a compound halpa
toxicologiata and biochamists s the rationala for the deaign
of such an agant (if any): it helps menufacturing cheaiata to
demign the synthesis of such malacul and thus aids in the
#warch for possible as yst unencountared toxic contaminanta; and
it nids in the discovary of the mode of action of auch a compound.
For instonce, a substantial amount of work has bean parforsmd to
slucidate t mode of action of glyphomate, and o revisw of such
work might lead to an understanding of ita potantiol hazards.
Suggestions have besn made that it acts via the inhibition or
suppression of chorismate mutass and/or prephanate dehydr
perhapa that it acts at the sarlier stage of ahikimate to
cherismats converaion, spacificelly the inhibition of tha anzymas 3
~ #noclpyruvyl - shikimets - 3 - phoaphaote synthetase (ref. 1, 2),

Qlc-a. ic’&“]”"s

or

40

George Wootwn

Prasident, Floradora Perfumes
223 Rta }

Winthrop, WA 98862

January 4, 1986

Oregon State Director

Bureau of Land Managament (93%)
PO Box 2953

Portland, Oregon 97208

Lopmants on the
Reoft Jupplement to the Herthwest Aces Noxious Wesd
Senkrel Program Finel Enviropmental Impact Steatspsnt

lotroduction

Upon review of the Draft Supplemant, the following issuea
nead clarificatiaon?

1. Where dowa tha docusant stete or make clear the axtant

@f ipcomplets and unavailable inforaation pertaining to ‘._‘
tha herbicide spray program, aa raguiraed by the Netional
Environmantal Poligy Act (NEPA) in 40 CFR 1502.227

2, Why is the potantial range of sadversa impacts

quantified aa to smpacific riske, when in fact the lack of
available aciantific informetion on the environmental ana [ 40=2
toxicological fate of the proposed herbicide formulations
invalidates much esilly figures (40 CFR 1502.24)7

are the reascnable |‘°.’

(40 CFR 1502,14>7

3. As in tha firat documsnt, wh
altarnatives to the spray progra

4. Hew dows thia documant include justification that the
propoasd actions will indesd fulfill tha mandste in
Section 2(b)(2) of the Public Rangelands Isprovement Act
of 1978, that the BLE will "manoge, maintsin and imaprove
the condition of the public rangelanda so thay bacoms as
productive sa feaaible® (43 U.%.C, 1901(B)(2)27 What
gaurantes does the public have that the BLA is not juat
trying to favor the interests of ita own grazing

, despoiled
by the ona industry it seeKs to favor (grazing)?

2. As in Sectien 302(b) of tha Federal Land Policy and
Managmamnt Act of 1976, whaen has tha BLH aver taken “any
action Neceasary to pravant unnac ry or undua
dagradation of the [publicl landa™ (43 U.8.¢.

1782(b) (194217 As sveryons who lives weat of tha

and since theas are anzysas pr Nt in aAnimal as well as plant
tissues, & closer look at their direct eifact on th anzynes
would yield safety information on glyphosate. Unfortunataly,
ntudies of the effect of 9lyphosste on corn (refs. 3, 4) and
soybsana (refm. 5, 6) indicated wlevatud lavals on the snzyse
phenylalanine ammonia-lynse accompaniad by reduced lavels of
phenylalanine, an » mtial amino acid in both plants and animals.
Interfarence with the #nzZymes concerned with such crucial
metabelic tranaformations had better ba vary specific to plant
anzymes only for an herbicide to pass safety tesats with human,
An :ndication that glyphoaate ia not vary spacific at all and may
indesad be & much mores ganaral poison is8 indicated by the above
affacts and the following furthar mffects. Glyphosate inhibitam
transpiretion in baan leavas (raf. 7), This procesa indicatas
that it may act as & mitochondrial polmon, affscting the
canversion of oXygen to carbon dioxide. All higher planta and
animala po a mitochondria; just how many of tham are saffected in
thim wey by glyphosata remains %o be tested. In barley and corn,
glyphoaste inducad a significant decresse in the content of 8 -
amino - levulinic agid, & precursor of chloraphyll, cytochres
paroxideses and othey vital plant conetituents (raf. 8). Such
fonspacificity of action really landa me to doubt the exacting
calculationa of mafaty given by the BLM in view of thair ignorance
of thia deta and aimilar data on all their propoaed herbicides.
Do you hava information on the nature of mierobial soil
matsbolites of Diceamba, glyphoastae, or Picloram? Have any data
appsarsad on tha products of photuchemical or chemical 40-8
decompositions of 2,4-D, Dicamba, glyphosate, or Picloram? Any
date to suggest higher toxicity! Does the BLN (or anybody wlse,
for that mattar) know how thess chemicals are manufectured and
what side products are to be sxpected in pure formulations of the
sctive ingredient? Claarly, information of this mort ia usafyl in
ony rimk camssment such as the ona the BLM ix trying to produce;
as stated in my introdugtion, point number on the the extent of
the lack of information on harbicid haa not baan atatad by thae
BLE in tha Draft Supplament, and it is y to ses why. Beacauams
1s wall as plants resulting
£ chamicala such as
§lyphosnts, widappresd use on public landa would do untold damage
to the credibility of tha BLW, not to manticn any valusbla
that might bha parmesnently oblitarated from sarth
itm hrash program.

P-5. ind. 13{ Since the BLM has not parformed testing for
grounduater, tha Draft EIZ then assumesa that “harbicides are not
axpwcted to ba introduced into ths ground water in detectabla
amounta”. Yat in both years that monitering of groundwatar ha .
baan dons in eastern Orageon (1943 snd 1983), the harbicide dacthal § 4@=@§
haa baen found (ref. 9). Tha BLM nasd not have mada auch a

Presumption ragarding groundwater contasinetion. If not cutright
dimhonest in ita appraisal of the effecta of harbicides on the
@nvironment, the GLK ia at least downright ignorant.

p-7, ind, 3! For yeara, our company has bean ccaxing rare and



unusual plenta to flower and grow in their arid hebit +  Such
divaraity in the flors of a raglon means that futurs gensrationa
will he sahle ta anjoy the righ wealth of natural producta, both
mconomic and aathatic, that are milable from a rich bounty of

s and plenta that ia tha haritage of the vast.. For
qualities that brought tha

t, replacing natural feunas with cattle and natural
with crested wheatgrass. Than, whan tha land bagan to
fail under this totalitarisniam of the soil, and cheat gress and
other wesda took advantage of the poor practicea of the BLN land
managers and others who wers shortaning the life of the lands.
converting what thay aaw as uaeless acrub to more usel Euramian
importa, thim EIS appwars with the propom:tion that chwmicals be
brought to the aid of the cattle in converting their land to a
vast stretch af wind blown =mand. Herbicides kill all native
plonts would bw an appropriate comment to dwsmalinizw the BLN s
alkaline resssurance that grasses ahould become more abundant
sfter mpraying. There are native gra ® in urgent naad of
protection from the BLM. FPerhaps a apray program could be
initisted to aliminate the agency.

p.?, ind. 13: Any information on contaminated fish, wildlife
populaticons (particularly trout)? Loma of habitat (other than
goldfinchas, larks)?

40-7

p.9, ind. 91 There are fau anough atudiwa on chronic risk to
axpaRura to th chemicale a8 the BLM stetas here. Thua 1t ias
mducational to review all the raferancea to such atudi that one
can find, On pmge X7 of the Draft Supplemant, a reference to
Hoar, at al reveala that the preparers of the document are sware
of an obaervad 6- to 8-fold increase in non-Hodgkin’a lymphoma
among human farm workers expomad to 2,4-D for 20 or mcre days a
year. fTheee figures are veral times higher that tha BLMN'w 40-8
“worst case” lifetime cancer risk, and an accurate representotion
of the integrity of BLM “managers” in protecting the public from
their apray program reaulta. The u af minimal data to
axtrapoclate to worst case human affectz is clwarly inadequate to
the task of this EIS, As I datailad in point 2 of my

introduction, mislwading data such tha Hanmon dog study (whan I 409

other more relevant data is available) violates the NEFA.

p. 10, ind. 9: The data on the weak oncogenic affect of
glyphoaate concern one of two raquired teata done. A mouss atudy,
at 1/100 of the dose of the rat study, showad suggestions of

t & humors. Thim wtudy has to be redona, I would like to
recomment that it be psrformad on BLM’‘a honcho Burford.

40-10

p. 10, ind. 11: What are the authora and title of the long term

ONncogenicity study on 2.4-D7 |40-11
p- 11, ind. 8 (and Table 3-6): Is any data in the tabls directly
conparehle with LD-50‘a found for the pure ingredients? What use
im a tablas of mixtures only: where is the control? Where is the
refarance to Maxuall (198237 How im it that the LD-30's for ?.l—UJ

40-12

we haven't found yet?

p. 32, ind, 10: Right hare in Washingten. tha Department of
Ecology is now handling the case of a fellow who knowingly,
willfully dumpwd pesticides in @ major River aystwsm, the Okanogan.
The fines ars in exceas of oné willion dollars. Tha man involvad
has dimappsarsd. When the BLM vork crew gets fed up with the boss
and craches the helicopter into a canyon, BLM going to atick
around for the clean-up like that man did?

p. 36, ind. 7: Need data on tha langth of famding in the study
invelving renal pathology.

p. 43, ind. 1: Amide from the obvious beo-boo of multiplying by
the number of Kilograms in an adult human inatesd of dividing, tha
rasult im mtil)l B8.7E-5 mg/Ky (uncorrected for major or minor mix
arror) which wvhen correctad for mix arrors is about 20% lower that
the result in Teble N-6., Have you gone through recalculating any
other ma)or errors in tha table or the others in the Supplament?

40-21

In the past, public involvement in the decision making
process was minimal, leavipg corrupt agencies like the BLM carte
blanche in thair little mini-land cartel. Today, with incraased
awaren of the role played by the public in the decisicon making
process, there is no reason why the BLM should continue its

-aa.,yb 0

in mixtures & tha mame for some very diffarant mixtures and
different for oth

p:11,ind. 10: Other toxicological paremeters may have bean viabla
indicatora for viak mant; in view of tha fact that the NOEL
misses toxic effects on OLher organa, manifest in other, perhaps
more malignant ways, at higher than NOEL dosages, why 18 no
mantion made in the Draft Supplement of the conaidaration of auch
alternatives? Particularly, studiss on supprassion of the immune
ayatam, narvous tiseus, or svan the “Ames” teata for
pharmacological mafety by environmental pollutants might be
applicable.

40-13

p. 13, ind. 9: Why, in the summary uf &CUte oral toxicity of
Roundup given on paga 31, does pure glyphosate have & higher LD-30
than Roundup with only 41% glyphosate? Obvicusly, the "inart
ingradients™ ar# Not inert, arm thwy? Wh&t inerts does BLh
propose to uga, mince thesd seem to be =0 potent, dre they luiated
somawhare?

|40-14
|4o-15

p. 13, ind, 10 (and Table 3:4): Do you have any intelligent data
on the itnerts? What are they? How was the teat done? Why is the ‘°-1°
LD-%0 data for the different conceantrations of 2,4-D qurved?

p. 14, Takle 2-3: Have you found any lower, valid LD-30‘e ot '40_17
NOEL‘m an your atudiea?

p. 14, Tepla 3-4: Do¢m the NOEL beat represent a methad of

quantifying the toxicological data? Perhaps not; it 19

quantitative, trying to give a number ansver 1n an area where

nothing is glearly black and white., Managars should be awara that
quentifiad data im Oftwn simpler to ammecss, and in the caae cof

thie document, wasier Yor the preparers to write (thay are in way

ovar thair heads anyway), &nd easiar for the reviewéyrsa to Leliave
(particularly in this sleazy document).

P. 16, ind, 2t Tha NOEL’'S are & method of eatimatind poas)ble
te%ic hazards when ne r human data 1a availabie. The BLNM has
mhown that it would rathar ignore auch valid data and rely on such
whtimates, %Such i1gnorance in the foce of bliss reminds me of tne
Space Shuttle Challencer. . .

-

p. 21, ind. 1 (and Table 3:6): Why list thema particuiar I“P-1e
combinationa? Ia BLM just trying to pad the Supplemenc:

p. 21, ind. 10: On tha face of it, the very fact that one yenetid
deficisncy disoansme prediaposes some pacplae to toxicolosicad
hazards would a#em to ipdicata that myrisd OULher unxnown or
unteated deficiencies might mimilarly put those individuéia AT
rimk to various forma of pallution. Do you have any data an tne
pollution riaka for any othar genetic variants 1n the human
population?

l40-19

p. 27, ind. 9: Gad! What othar tumors are linked with I,4 0 that

RESPONSE TO COMMENT LETTER 40

A0-1 BLM hap scknowlsdged missing or incomplete information throughout the
DSEYIS under the approptiate wactlons that are addressed.

40-2 BLM attempted to measure human heslth rizks in the absence of
apecific datas, uging an sccepted scientific model.

AQ-3 BLM analyzed the alternatives in both the draft EIS (May 1985) and
the fingl E18 {becember 1%85) and hax not changed the Froposed Action
in this supplement. Algc ses rasponse to comment 37-1.

ADw4 Sen Referances Cited, page 83, right column of the DSEIS.
40-5 The requested information is summarized under each chamical in the

Environmental Fates sections of Appendix K, Chemical Hazard
Asvosgmuent . )

AQ-8 Sew cegponse Lo comment 37-34 concerning the ground water study in
eastern Oregon.

A0-7 Appendix K of the DSELS addr the health effects to wildlife.

Genersl habitat lotsas ara addrassed in the Impascts on Wildllfe
ction (pagas 7-8). Specific habitat losses will be addrassed in
anvironmantal analyses on site-specific planx.

40-8 §e0 response to commant 37-31,
40-9 Bos response to comment 37-33.
40-10 The EPA Scientific Adviwary Panal has stated that the mouse study was

inconelutive for cancar. Both the mouss and rat studies are being
repoated.

40-11 Another mouse study was conducted by Hazelton Labaratories and is
entitled "Oncogenicity Study in Mice with 2,4a-Dichlorophenoxyscetic
Acid.” EPA has information on the author and exact title of the rat
study.

40-12 Table 3-6 shows the LDsg of mixtures of various herbicides and the
LDgo of their components. Table 3-6 whows that, without sccount
for the sffect of dilution, no LDsg for a mixture waz lower than
any component of the hecbicide. BLM has delated this table becauss,
from the data presented for the studiae, it was unable to account for
dilution.

40-13 The use of animsl NOELs to sytimate risk to humans iz = wall
documented practica. Sas Thomad (1986).

AQ-14 The Lbgy for Rodwa is given graater than 3,000 mg/kg bDecauss no
rats died st that level. Alsc see response to comment 37-7.

40-13 LPA hax a list of inert ingredients for each formulation proposed for
use. Also ses responses to commentw 37-4 and 37-10.
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40-16

40-17

40-18

40-19

As mtated on page 13 of the DZRIZ, the main differance shown i the
effact of dilution. Also ses responss to comment 37-7.

A new, lowsr NOEL for glyphosate systamic toxicity has bean added to
Appendix X in this F28IZ. It iz not used in the rlsk analysis
because quastions regarding the affacts gtill need to be answered.

These particular combinetions were used 3y examplas to show the
potential of synergistic effacts. Algo sea rasponse to comment A0-12.

BLH hes discussed certain types of high-risk individuals in the
Sengitive Individuals sectien.

This wae & 2-year study.

You are corract that the example calculations on page 43 of the DSEIS
should have divided by the weight of an adult mele. The caleulation,
however, is corract. BLM hag rechecked the margin of safety tablex
and corrected eny errors.

Furthermore with the exception of those states affected by an aerial
heérbicide ban, it is highly unlikely that any of the alternatives other than
Alternative 1 will be chosen, because, “The objectives af the Proposed Action
and federal and state laws would not be met,” FEIS, p.7. Therefore, an
adequate range of alternatives that would incorporate an IPM alternative that
may 1nclude chemical treatment but not hinge upon a chemizal program is

needed.

ENVIRONMENTAL CONSEQUENCES [F CHEMICAL TREATMENT

Table 1

Note: new Table 1-4, p. €2 , replaces table in the FEIS on p. 12-13.
Although, this table appears in Chapter 1, it ix a summary of impacts by
alternative dealt with by topic in the Chapter 3 aupplesmont,

A criticism of this presentation s the overall cgtimism concerning
Adverse impacts and recovery of non-target species that may be affected
by a chemical program, The following cowments deal primarily wit
Alternatives 1 (Proposed Action) and 2 (non-aerial herbicide application),

Vegetation —- (Alt. 1 and 2), “Non-target species will become reestablished
after treatment." This is optimistic considering planned treatment gver 13

years.

One acsunes that the targeted species could also become reestablished

and that if the program goal is eradication non-target species would he
injured or destroyed. (Alt. 2,) "Degree of affects would be less than under
the Proposed Action (fewer acrea treated with herbicides).” We oppose asrial
herbicide application due to unavoidable impacts on non-target species.

Animals, Livestock, Wild Horses, Wildlife —- A rather all inclusive category.
“Adverse chort-term impacts would be temporary and localized. However, over
the short and long term, animal habitat would improve benefiting all species
populations. ~-- Long~term animal habitat would improve benefiting atl

species.”

Hhat are the cumulative impacts on non-target animals species from l a1-3

a 15-year treatment program?

Livestock grazing iz currently one of the primary uses of BLM lands in the
EIS area, (PRIA, 1978). This may be a contributing factor to the noxious

weed overabundance in the "affected areas.” Native range in good or
excellent condition is not susceptible to invasion by most weeds. Cost
effectiveness of a noxious weed program is highly questionable considering
the Bureau’s questionable mandate concerning the use of the public landx
ac rangelands.

Fizh -- “Leng term animal habitat would improve benefiting all speci

| o-s

Wilderness and Special Arsas —— “Non-target broadleaf plant species may
be injured or destroyed in arsas of treatment over the 15=-yesr period
of treatment.” These areas are of great concern to us. Chemical
tampering could result in the injury or decimation of wildlife and plant

C Odmeun i

s for which these areas have been set aside. HMinimal axsurance

is given in the document concerning protection for these areas from

chemical
does state

treatment. Revised Chapter 2 under “Impacts on Wildlife and Fiwh®
o B. 7, "To prevent unacceptable adverse impacts to thoxe

TO: Charles W. Luscher, Oregon State Director
Bureau of Land Management
P.0. Box X963
Pertland, Oregon 97208

FROM: Lynn Herring, Conservation Comaittes
Fortland Audubon Soclety
151 N.W. Cornell Road
Portland, Oregon 97210

SUBJECT: NORTHWEST AREA NOXIOUS WEED CONTROL PRDGRAM, DSEIS

DATE; Janyary 3, 1987

These comments constitute a response from the Comservation Committes

of the Portland Audubon Eociety to the Morthwest Area Noxious Weed Control
Program, Draft Supplement to the Final Environmental Impact Statement
(DSELS). The Portland Audubon Soclety, a 5000 member chapter of the
National Audubon Society, shares Lts parent organization’a Iong~standing
concern about the impacts of pesticides on our wildlife, native plant,
and gverall habitat ba: You may also refer to our response listed as
letter 52 in the FEIS, December 1985, vhich addresses our original
concerns with this program and remping applicable to the ns:rg.

INTRODUCT ION

With regard to issues that have been raised by the publiz, we are
didappointed to read in the Preface, p. 4, that although the "BLM has
taken the opportunity to corvect technical ervers of merit that appeared in
the FEIS - - - (t)hess changes, however, are not sxpected to change

the overall analysis.™ In terms of new information and major changes

that have necessitated the need to produce this supplement, the legal
acceptance of this product becomes moot.

Ax for reguirements for further environmental analysik, if the FEIS and
this supplement conatitute a regional programmatic sta ement, site-apecific
environmental analyais and documentation must be actomplizhed at a state or
district level in a timely fashion (not two weeka before or after treatment
has bequn) to allow public participation in accardance with CEQ regulations
for implementing NEPA. It i obvicusly important to accomplish an inventory
of those non-target plants and animala that may he especially susceptible to
2 proposed control measure hefors it takes place.

ALTERNATIVES

Still there is no adequate range of alternatives. For ipstance, an
a 5 i por afes vre\'urwr\tm uedsures and

alternative such as non—grazing that incor
examtnes a likely contributor to the noxicus ueed problem has not been
included. Moreover, Alterpative 1 (the agency's Preferred Alternative and
Proposed Action) is not a true IPN alternative. We relterats that
Alternative | and the current array of alternatives as a package are heavily
biased toward chemical treatsent for noxious weeds. (See FEIS, Table -2,
p.6.) 1n fact, Common Issue #1 remponse on p. 38 states, "A high proportton
of the expected control acreage is proposed for spraying with herbicides.”

sengitive vildlife populations, key habitat areas vould be avoided. Site-
apecific plans would weigh the losses and gains of each project to ensure

that wildlife and fish population and habitat diversity would be maintained.”

The section “Impacts on Vegetation” shoyld contain similar language.

Water Quality -- "Herbicides in surface water will disperss and degrade
rapidly with no long~term impacta. 1f herbicides snter ground water it can
have relatively long-term impact, but it is not expected (the) accur under
proposed action. All the mors reason to have a site specific analysis and
adequate publie involvement. Accidents can also occur. Need we remind you
of the incredible accident-frought spruce buduvorm Spray program in NE Oregon
in June 1983. We are concerned about this overly optimiatic assessment,

Human Health -- (Alt. 1), *No adverse impacts expected from use of
herbicides. Human health would benefit from control of those noxious weeds
that adversely affect husans. No long term adverse iupacts. Some long term
beneficial effects on human health.” UWe are highly suspicious of this
dssessment. We will defer to the Northweat Coalition for Alternatives to

Pesticides to address the human health impacts, (Alt. 2), "Herbicide related

impacts similar to those under Alt, 1. More workers would be sxposed to

herbicides. Hazards of manual control methods would increase.” You have not

made a case on this score mgainst a non-asrial Sspray alternative. Again,

please review the jll-fated spruce budworm spray program in NE Oregon in June
I

Chap 3_Gupplewent

“Impacts on Vegetation,” p, 5,6,7

The need for site specific analysis of each proposed treatment unit is
critical. We are concerned about the potential loss of nontarget species.

From the revised text of this section and an analygis of Tahle 3-2 on p, &
and Appendix € in the FEJS, one can draw the follewing conclusions:

1) Sueceptibility to a herbicide or herbicide combination must be determined
and conaidered for non-t
herbicides will be nacessary as a result.

“The adverse effects on nontarget plants would depend upon their
usceptibility to the herbicide, residusl effects of the herbicide, the rate
of application, and the nusber of herbicide applications over the 15-year
period of treatwent.®, p.%.

2) Glyphosat ill affect b broadleaft o it -
nh((?vity An:‘prwo“d li:neﬂ'wpli.:at?g?th:pe z:;‘ 3‘11??&*?“5&1"?3

use it.

"Except for glyphosate, the proposed herhicides are selective, affecting
broadleaf plants but not grasses. Glyphosate is a broad spectrum,
nonselective herbicide that affects wost perennial plants, annual and
bisnnial grasses, sed and broadleaf plants. Under chemical technigues,
=ome chemical residue way be 1eft for varying periods, depending upon soil

get species in a treatment unit. Avoidance of some

41
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RESPONSE TO COMMENT LETTER 41

i i ity . ——— Glyphosate, the least selactive of the 4.1 Pratreatmant surveys, as discussed in Appandix I, Project Desizn
;::h;:::::lzuc: ul::nﬂ!r Mt?gluand ;. would result in the greatest loss Features, of the FEIZ, would include the needed wildlife inventories.
of nontarget vegetation.® 41-2 Ses rasponse to combent 15-1. The FEIS (December 1985) does presant

an analysis of an adequate ranges of aitarnativaa. The inclusion of
chamicaly a» one of four {rastment methods under the Proposed Action
in no wvay mweans that the Propomsd Action is not an JPM altermative.
In fact, lasm than 50 patcent of tha proposed anmual acreage would ba
trested with chemicals, and more than 50 pavcent would ba treated by
manval, mechanical, snd biclogical methads.

~Impacts on Wildlife and Fish, " pp. 7,8

Again, site-specific analysiz for a proposed treatment is critical to aveid
injury and loss of nontarget aspecies.

From an sxamination of the revised test for this section and en analyais of

Appendix K, the folloving conclusions have been draun: 41-3 Cumulative (long-term) impacts on wildlife sre addressed in the last

1} Due to the susceptibility of specific animal species to certain thres paragraphs on page 8, Chapter 3 of the DSEIS

herbicides and herbicide combinations, it may be necessary to avoid the

f aome herbicides on a site-specific basis 414 Wetive range in good or excellant condition is not immune to invasion
use o - .

by noxious weads. Any soil disturbance, including that done

- . . naturally by vodants, can open up a niche that bacomes a ssadbad for
The risk of wildlife and fish health effects from exposure to dicamba and noxious wed weed (personal comsunication with Dr. Robert Callshan,

i:‘;lc:;;:h:?::a; i?u‘r’;;:”i"’s’l;;di“’ than that arising from the use of 2,4-D Univeraity of Idaho, January 13, 1987).
N .
41-5 The required xite-specific analyses ai
turther Environmental Analysis, an pa
vestated in the Preface of the SEIS.

discussed in Requirements for
14, Chapter 1 of the FEIS and

“Wildlife or fish species that are reatricted to isolated habitat areas or
that are not mobile are highly tutceptible to large changes in their habitat.
In the xhort term, these vildlife and fish could be harmed by major losses of

o ®
nontarget vegetation, 416 Tha toxicity of 2,4-D in dincusxed in depth in Appendix K of the

2) The hazard assessment and worst case analysis for the DEA's FEIS on the DSEIS under 2,4-D (page &5) and wildlife Health Effects (page 11).

Evadication of Cannabis on Federal lands should not merely be incorporated . X
N A1.7 Impactn to nontarget speciag were assessed in Appendix K of the

by reference. More complate data iz needed. Moreover, this atudy evaluates DSR1S, and measures to protect aquatic insects are found in Appendix

only 2,4-D and glyphosate. I, Project Design Features, of the FEYS.

3} The FEIS and supplement make 3 case for not using 2,4-D due to its impacts
on wildlife.

"Because 2,4-D is the higher risk chemical proposed for use in the noxiogus
weed program for both acute and chronic effects, the dose levels to wildlife
have been included in Table K-2.", p. 22,

"Dicamba and picloram are generally nontoxic to wost wildlife* 41-‘
(USDA,FS,1984), p.32. No Such statewent is made about 2,4-D.

“Geientific uncertainty exists about the carcinogenicity potential of the

herbicides Z,4-D, picloram, and glyphosate.” Appendix N, p. I5.

4) Hore information is needed on adverse impacts on insects from the

proposed application of these four herbicides and combinations. After all,

insects form a feeding base for a number of animals, participate in 41-7
some Cases as predators for so—called pest aspecies and/or in pollination,

and have an intrinsic worth or their own.

END
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United States Department of the Interior

] LIFE ; widespread and a factor over which your mgency has considerable

FISH AND WILD! SERVICE control. The document ahould discuss in detail how livesteck
BOISE FIELD OFFICE grasing will be managed by BLM to mipimize noxious weed | 42-3

4696 Overland Road, Room 576 establishment, spresd, wnd re-establishwent after plant control.

Boise, Idaho 83705 :
We are pleased that BLM will prepare site specific environmental

soulyses before plant control measures ars implemented on the
January 5, 1987 ground. The Fish and Wildlife Service offices of Ecolaogical
Services and Bndengered Species in the cities listed in the firet
paragraph of this memo should be ipvited to comment on each site

To: State Director, BLM, Oregon State Office, Portland, OR analysis in their respective mrea of jurisdiction.
From: Field Supervisor, USFWS, Boise Field Office, Boiae, ID Using full disclosure am a guideline, the document should include
' ' an estimate of wspecific habitat acreages (criticsl deer and
Subject: Drmft Supplement to Northweat Area Noxious Weed Control wntelope winter range, upland habitats, wetlmods, ngd riparian
Frograw FEIS (FWS comments on BC-86/38) habitats) expected to be uffected by herbicide spraying on an
annual basie. Based on thie information, the type and nagnitudc
of impact(w) expucted on theae habitats should be identified and
These are the Fish snd Wildlife Service’s consolidated comments presanted. This analysis could be limited to the primary noxious
on the subject draft from our field offices in Boise, Idaho; waeds targeted for control.
Billings and Helena, Montana; Cheyenne, Wyoming; Olympia,

Washington; and Portland, Oregon.

Spegific Cowments for Bupple
On  July 26, 1985, the Portland Regional Office of the Fieh mnd

wildlife Service provided comments to you on the draft EIS on 1. Pake 9 peregrsph 3. Gimply clting the Capombis report ia not

Northwest noxious weed centrol. Thowe Service comments werse not § #2=1 adequate. Instead you should wummwarize from the Cgppabis report ] 42-4

wddre in the final BIS. We are pleased that the draft the 2,4-D and glyphosate riake, similarly to what you did on

supplement offers thn opportunity aguin to express our views. pagea 31-32 of the supplement.

genaral Comments 2.8pecific 2sl|:ns| 1» pur July 26, 1985, ]atter that yre Dot
sddrepsed ip the Su t.

The document ahould expand the preferred alternative discussion

concerning impacts to anadromous and resident fish, especisily .
N he draft EIS
regarding the likely death of some fish food organiams. Alsc a. Page €, Alternptiys 1., It im stated in ¢
the draft supplement notea that chemicml trestment of weeds will :hat.;’; °::i::§':lg“"‘:2: "—'";:'::.:m‘!‘:“:.":::;.::“’l':"h:.n;r::::: 42~5
s Ll trees. | Meerias araes n vt o neay fih T L S IR el vyl A
fr : i of mome areas is required We recommend thut Table 1-2, FPage 6
sfforts to protect non-tsrget plunts by using back-pack spraysrs b N ded t ject total acreage trested
or mechanical control measures. Aerial herbicide application ta of the draft EI, e expandec to Pre :: ¢ r eage that may
riparisn wrews should not be done. Wetlanda are unique hubitats 42-2 over m l0-yesr period, including any estimate of mcreap
on which many wild snisals depe The treatment of noxious Beod to be retreated.
wosds in wetlands, like riparian =, should be done with back-
pack ;Prlvrr;l or mechanical methods. HWetlands ashould net be Alter;gtiv: ‘e!\"lzaialnnLT‘Ekf-aal\:&th t%‘.—"z:gzluf§°nllsifég {1E|¥|
sprayed merially. . Alter tiy
Y Y habitat conditions mnd population levels would r.--l: :nck:ngzd. 42-8
i - d the drift of herbicides
Noxious weeds frequently grow in disclimax environments. Ramoval of atream-aide vegetation an 4
Disclimax conditions result when fire, ercsion, <conatruction inte water courses is posaible. A mors complete analyeis i
activities, pesticides, or livaeatock (overgrasing) d needed in the HIZ document.
peraansnt nati vagetution 4 provide conditions neceasary for
the noxious weeds to astabliwh and flourish. Thus, a good way tao ©. FPaxe 21, V'l“ﬁ&l?n::!l&ll!‘:‘ ;gd n‘x‘f|£$:5“ ::;;:.:l ::
raduce the need for coxicus weed control is to minimize diselimax indication what portian of :‘11 { vestern Oregom. 42-7
environmenta by improving vapge conditions. Livestock graring is ;;::"“:hm"{;'-h:"“::d::'::sa‘;:'g;‘ ;;::; ;oc\yma:t and could be

listad in & tablae.



msrial applications, wince on page 9 of the draft EIS, handheld
spray guns could be used for treeting wesds up to the high water

d. FPage 24, . MNorthern Gresi Blains Sprigs !ggn Bexign

Prairie rose and buffslobarry are apeciss mentione ms  being line. The width aod applicability of the buffer nseds to be
common in drmws and narrow valleys. Often these apecies, in clarifiad.
ansocietion with asnowberry, comprise the only woody shrubs in
such aress. These woody species are {mportant to many species of £ Appendix G. The docuwent states thet big sagebrush, a
wildlifa inhabitiog this regian. The susceptibility of rows and plant  important to wildlife, haw "§-1" sukcsptibility te 2,4-D
buffaloberry te Tordon, Banvel, mod 2,4-D should be included in 42-8 ester. Ths wmine formulutions of 2,4-D have little effect on big
Appendix G of the EIS. Based on our limited axperience, Roma ebrush. Eince big sagebrush is not shown as & noxious weed or
species are highly susceptible to damage from Tordom. poisonous plant in Appendix ¢, the finsl KIS should sxplain why
the ester, rather than the amine formulation of 2,4-D, would ba
®. Pages 24-26 and 28, threatspsd and Eudaygered Plants sug used on some wites, You ahould clarify whether the aster wouldf#2=12
Animals. The Service bas determined that Federmlly-listed only be ywed where big segebrush is absent. Further, Johnaon and
threatened or endengered spacies are present within the project Finley* ahow that the dimethyl amine salt of 2,4-0 is much lesws
arom und may be present in the immediate ures of apecific 42-9 toxic to fish than any of the ten other formulations they tested.
herbicide application wites. When detwiled aspray plans are The ester formulatioss they tested were all sorw toxic to fish
prepared at your district le » the Service should ba consulted mpd  mquatic insects. You whould dimcuws whether the dimethyl
informally to determine if limted, proposed, or candidate species amine salt would be used, if so where, and if not, why.

may be preaent.
h. Appendix N. It iw noted that a worst-came unulysis of

Two spacies should be added to the listed or proposed threatened impacts on human heslth has baen presented. In our opinion, a
and aendangered apecies list for Montane shown in Table 2-1 opn mimilar analyais should be parformed for fish and wildlife, since 2-13
page 29 of the draft EIS. They are listed below and shown in these resources wre quite likely to be mffected by the noxious
Attachment A. wead control and eradication progrum. 1In thim regard, the woret-

cmee analysis could be limited to the chemical control aspects of

the program as this relates to critical wildlife habitwts, These

include winter range, upland bird nesting hubitate and winter

Listed Specice 42-10 cover, ciparisn habitats, and wetlands (including isolated
wetlandas) ., The worwt-case alysis should include a cumulative

Least tern Bndangered Spacies - Montana impact a mont for w 10— r period.

(Bterps antillarum) o~

Eroposed Spagige
John F. Wolfiin

(Charadrius melodus) Threatened - Northeast Montana
Attachments
ec: FW8, BRE/BEC, Washington, D.C.
Endengered species responaibilities are outlined in Attachment B. FWS, R-1, HR, Portland (Camphell)
Should your biological mssesement dotsrmine that = listed apecies FWS, R-8, HR, Denver
im likely to be wffected adverssly by the project, you ghould FW5, B8, Billings, Cheyeuns, Olympin, and Portland
requaat formal Section 7 consultation through the appropriate FNB, ZE, Helena

Service field office.

f. Page §7. Impscis g¢n Water Reggurces. The draft KIS
states that w buffer atrip between live water and the ares

spraysd would be provided. In this regard, you refar to Appendix *#Johnaon, W. and M. Finley. 1980, HRandbook of Acute Toxicity of
I. In Appendix I it is implied that the width of the buffer strip §#2-11 Chamigals to Fish and Aquatic Invertebrates. USFWS, Resource
would be whatever is required by atats regulation or guidelinas Pub. 137. Pages 58-60,
for streams, lakes, or penda. Apparently, this refers only te
3 4
RESPONSK TQ COMMENT LETTER 42 4z-11 The sublect of buffer strips wae addresged in the FEIS (Appandix I,
page 183) and in the Text Revisions smection of the DSEIS on page 64.
42-1 BLM never received such a letter. On at laast two previous Buffer strips mumt be addressed as part of the site-spacific snalyzis
occaslons, BLM has requested copims of the July 26, 1985 letter Frem required befors application. Width and applicability of buffar
your files and has naver received it. etrips are a function of many factors such ae land slope, propossd
chamical, target wead spacies, associated vegstation, soil typm,
42-2 Riparian and watland areas would not be sprayed ascially, See bext herbleide label restrictions, and spplication method. gome Btates
revislons in this FSEIS and Chemical Methode, pages 9-11 of the FEIS. also have buffer strip restrictlons that must be complied with. All
thete factors suggest that the final determinstion of the nesd for
42-3 Sae regponse to comment 15-1, buffer stripx and the necessary width are a function of the
vite-speclfic analysis.
42-4 As stated in paragraph 9 on page B of the DSEIS, a thorough mummary
of all the herbicides used, including the Cannabis report, is AZ2-12 BLM has investigated the inert substences in the amine formulation of
included in Appendix X of the D3EL3. 2,4-p that it proposas to use and has found that no inert substances
of toxlcologicel concern are pregent. Therafora, BLN hes included a
42.5 The total of 24,564 egtimated acres thet would be traated annually as label for an amine walt form of 2,4-D, which will be considerad for
listed in Table 1-2 of the draft BIS has been incressed to 44,014 use when important fish streams are near the project site and whers
acres. This increase it mainly @ result of the incresse of mignificant ameunts of big eagebrush grow on the projuct nite,
biological control by insects from 2,140 acres to 21,390 actws.
Usually, fewsr acves would be treated than are listed bacguse the 42-13 Inpacts to wildlife health were included on pages 201.204 of the FEIS.

treatment estimates provide for retremtment of some areas.

A2-6 A more thorough digcuseion of impacts to riparian vegstation and
drift of herbicides Into watsr courses is included in the Impacts on
Surfece Water and Impects on Terrestrial Vegetetion sections of
Chapter 3 of the DSEIS.

42-7 The Chemical Methods saction of Chapter ) on page 8 of the FEIZ liste
slyphosate as the herbicide that would be used alang weterways.
Table 1-3 in the FEIZ ghows 105 acras proposed for treatment with
Elyphosate from ground vehicles and 42 acras proposed for traatment
on the ground by hand. These 147 scres occur in small patche fpread
over 51.5 million acres in fiva states. This small sres seams
insignificant from this viewpaint.

42-8 Appendix G of the FEIZ lists a repressntative sample of planty and
their susceptibility to certain herbicides. BLM will include a mora
aite-gpacific plant list in the pesticide uge proposal and narrative
justi€fication that it will prepare after on-the-ground investigations
of arsas to ba trested,

Az-% BLH's vequirement for tonsultation with the Fish and Wildlife Service
on threatened and andungered spacies iz listed on pages 7 and 14 of
Chaptar 1 of the FEIS.

42-10 The leust tern (E-Montans) end plping plover (T-Montana) have besn
addad to Table -1 in the Text Bevision section of this FSEIS.
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United States Torsst Faoifio 319 8.V, Pine 43
Dapartment of Sarvics Northwest P.0. Box 3623
Agrioulturs Eegion Portland, OR 97308

Filer 1950

Date: AN ¢ 1387

My, Charles Luschar, Stats Diractor
Bursau of Land Management

PO Box 2965

Portland, OR 97208

Dear Mr. Luscher:

We appreciate the opportunity to review the Drart Supplement to the Final
Eavironmentsl Ispact Statewent for Hoxious Weed Contrel in Fiva Western
States, Raviau has bsen aomplated by my Range and thrlhld and Forsat
Pest Managemsat staff groups umant affsotivaly
Bupp} eman £ FRIS the intent of the CEQ ameidments Lo
Ragulation KD CPR 1502.22 (Incomplets or Puaysiisble Ioformstion).

4 major concern for the Pseific Northwest Region 1s the relationship of
Worst-Cass Anulysis in the Roxious Weed Control Program Doaument and the
recent joint Forest Service-—-Bureau of Land Hanagemant effort through
Labat-Anderacn, Inc. The =msthodology, logic, and findiogs of the two
assessments appesr to be consistent. We fesl that the DSEIS satifactorily
addressss the ismaus of inert ingradisnta (pg. 13) and incorporstes new
available information on the herbicide 2,3-D {pg. 27). The Berbicide
Application Monitoring Plan elements (pg. 64) display the operational
cantrols snd restraints used in project-lavel isplamentation and fellow up.

Information in the DSEIS will be = useful referesnce for the development of
our Vegeitation Ispact Statesent, If thers

aft
ares oomMANts or queations, plaass contaot Gary Larsen of my staff.-—Phone:
2212727,

=

AMES F. TORRENCE
Regional Forester

L H

PLAN (Eent Churchill)
FPM (Jim Badfield)
WO-FPH (Max Ollieu)

COMMENTS ON THE SUPPLEMENT TO THE NORTHWEST ARFA NOXIOUS WEED CONTROL PROGRAM

1. SONCAP's original comment letter on the EIS has not been incorporated into
this Draft Supplement. This Draft Supplement ignores the wandare in NEPA 1502.9 44-1
by not acknowledging or incorporating substantive changes, se suggested by
SONCAP and others, into this Supplement.

Please rersad #and reepond to original SONCAP cowments in full.

2. There is no stated Alternative which represents an Integrated Pest
Menagement Alternative, as requested by SONCAP and others. The incorporation of
the text ravisions cited on page 61 which would add Prioritiss to the weed
management program do not constituts an Integrated Pevt Management (LPM) process R4 4-2
as outlined by SONCAF and NCAP.

3. Thers is not an adequate range of alternatives nor an sdequate compsrison of
alternatives as specified in NEPA.

4. The discusaion of the health and -nvlrnnwnt’\ effects from INERT
ingredients of pasticides 1o {nad e do not fully cover [ 44-3
the potencial fmpacts from full forlulnlonl of peacicides.

5. The BLM has not sufficiently deale with data gaps, as cited previously by
SONCAP and NCAP. Registration etandards, for example, ars incomplate. l 44

6. The experts employed to make scientific riek nts were not well

balanced in teras of blas and perspective. The use of an “egg-s-day ve

ticide exp " risk technique has been found to be faulty, a=58
because it compares known risks to unknown riske. Other risk assessmenr experrs 4
ahould be conwulted, and other techniques of assessing these unknown pesticide

visks should be explored.

7. Finally, the Preface atates that “In this DSEIS, BLM has taken the
opportunicy to cotrect technicel errors of merit thar appearsd in the
FE15...These changes, hovever, are not expected to chenge the overall analyais."

This statemant jllustrates that thia document does not meet the intent of NEFA
under which it was initiated, and it Indicares cthat the agency ie not acting in
&ood faith.

In concluwion, no substantive changea or additions were wade. Undocumented
aciencifte claims vewain undocumented. Daca gaps are being ignored. The
umption that “the sgency knows all" continues to bog it down in bad science.

You atill don't underetsnd what you're supporting
when you advocate the use of thess polsons.

~ - and of comments - -

44
Southern Oregon Northwest Coalition for

Alternatives to Pesticides

RO.Box 402, Grants Pass, Oregon, 97526
503-474- 6034

January 5, 1987

Chatles W. Luscher, State Director
BLM - Dregon

PO Box 2963

Portland, Ok 97208

Dear Mr. Luscher,

Thank you for this addirional opportunity to comment on the BLM's Noxious wWeed
Control Program. SONCAF has been an acrive parriefipant in the development of
thig EIS, and we wish to express our dedicarfon t¢ producing a sound document.

I apologize for submitring this comment letter 2 daym late. However, [ have
been asgured by Ma. Alice Johnson in your offfce that thix comment letter will
be considersd in preparing the finsl supplement {f postmarked by January &,
1987. Thank you.

SONCAP 1% a non—profit educational organization of grass-roots volunteefs and
fam{lies living in Southwest Oregon. We are the regional office for the
Northweat Coalition for Alternatives to Pesticides centered in Eugene. OUur
goals are to educate the public and work with governmental agencies to imprave
the standard practicas for handling pesticides, herbicides, fungieides, and
other toxic materials here on Earth.

foed luck in your future efforts,

ey L birman

Julie Kay Norman

for SONCAP
RESPONSE TO COMMENT LETTER 44

A4-) BONCAF's originel comment letter on the EIS was included in the FE1S
(Dacembar 1985) along with BLM's response to those commente. See
PREed 91 to 95 of the FEIS.

442 Sae vesponwe to corments 37-38 and 37-41.

A4-3 BLM hes expanded the sectlon on lnert substances., Also see response
to comment 37-7.

Ade4 See responsges to comment letter 3}, All of the herbicides axcept for
2,4-D have registration standards.

4A-5 The risk aseesement methodology chosen is well documented and

gunerally accepted in the scientific community.

61
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3. On page 17 under Public Risk the polnt is made that “"the public
could be repeatedly exposed to these levels and suffer NO adverse effects,
This is true for ALL individuals including children, tnfants, pregnant women,
and the majority of sensitive individuals.” The loglc and concepts discusseq
here are probably valid for non-carcinogens when considered merely as whether
or not & no observed effect level (NOEL) is exceeded, and whether the margin
of safety is large or small. However, f the substances are assumed to be
CARCINOGENS as the document latec assumes they are in its risk assessment -
then the statemants on page 17 are not logical. This is because under the
conservative assumptions of the documert, ANY dose of a carcinogen can
contelvably be harmful.

4. On page 59 the supplement makes the statement In paragraph 2 that
"NO epidemiologic studies are avallable that assoclate ANY of the herbicides
with neritable mytattons”. This )5 guestionable.

GRAZING

The document states that “Grasses should become more ahundant as plant
competttion is reduced after weed control i< implemented” (page 7). Such an
assumption should be supported by ELS documentation of commltments for
adequate grazing controls (the final €IS appears to move the responsibility
for making such commitments to the district office level). Furthermore, the

document appears to make the assumption that weeg control projects would '@
“prevent further degradation of important habitat" and "would benefit fish and A
wildlife over the long term." Such an assumption §s not necessarily accurate ‘,)

unless the EIS 35 revised to contaln the commitments for accomplishing all the
integrated land management actions (of which weed contral would be a part)
that may be required to achieve the above beneflts. Also, the goal should
fnclude improvement of habltat where needed (not just to "prevent further
degradation”).

BIOLOGICAL EFFECTS

There ts 1limited discusslon on the long-term vegetation impacts of
chemical controls. HWe suggest that more effort be divected toward the
blological and ecological consequences of vegetation control. For example,
spraying herbicides may be the best and most cost effective means of
controlling the weeds, but what about the effect of continually eradicating
undesirahle plants as an artificlal practice of essentially "farming” the
environment? When new niches are created by eradicating the gresent weeds, I
more noxious weeds can then invade the newly availadle niche.

SPECTFIC COMMENTS

3 Photodegradation doesn't appear Lo be discussed as a depletion mechanisml
for herbigtdes in surface water.

7 Under Impacts on Livestock and Wild Horses, the statement that 2,4-D is
“carried in the hlood and gigestive systems until animals excrete 1t from
their bogies" 15 somewhat incorrect. Actually, (as stated correctty
later in the document), 2,4-0 is partially metaboltzed by the liver and

RESPONSE TO COMMENT LETTER 45
43-1 BLM has included 2]l the latest intormation provided it by EPA.

45-2 The stresm clasges you referred to in the glossary were included as
an example of a claszification gystem and were not meant to be all
inclusive. This example lg used by the State of Wyoming. It was
mentioned in the text on page 184 of the FEIS and intended to be an
example of things to conaider when addrassing the need and acope of
water monitoring or studiag., BecBuse Lhe gtream classification
systems of all states differ, the atate syslem where the treatmant
site is located will be used. Ac noted in the Interrelationships
sectlon of the FEIS, BLM works closely with the state agency
regpongible for water quatity requirements.

45- 3 Seq response Lo comment 42 11.

a%-4 Thank you for providing a copy of this report. It hag been itcluded
in our analysis of ground water effects. See Chapter 3 of the FuEIS,
Impacts on Ground Water.

45-5 BLM doas not expecl that the ground water will be contaminated under
its Propused Action, nor do the clted studiez show any
contamination. Some detectable levels of herbicide have been found,
but these do not exceed recommended limits, and the ground water ls
not congidered contaminated. IF an aquifer should become
contaminated, geveral actlone are possible, including pumping,
injecting chemicale or microbes to chenge or degrade the herbicide,
ar using alternatlve water sources. fThe action to be taken would
dapand upon guch aquifer characteristics ss porosity, depth,
direction of flow, and transmissivity. In the unllkely event of
contamination, Lhe heeded correctiva action would be gelected. These
characteristics can only be determined at individusl sitee.

45 6 Studies conducted on farmland within the EIS area have shown low or
no detectable amounts of herbicides. Applying the contrast between
favorable conditions for affecting ground watec on farmland and
unfavorabie condltions present on rangeland, one can aggume that the
potential risk from the Proposed Actlon would be low. With the uge
af design features listed in the FEIS, the risks for affecting ground
water appear even lower. Also 566 response to comment 45.5.

45 7 The pretreatment surveys will highlight the wildlife and fish values
potentially affacted, and the resultant site-spaciflc project plan
Will direct the needed wildlife and habitat monitoring program.

458 All potable water supplies are considered high priority, but
potability is not the only ¢riterion for monitoring water quality.
See Water Monitoring and Studies on pages 184 and 185 of the FEIS for
more guidance. The pretreatment survey will highlight potential
provlems, and the resultant plan will direct the needed monitoring.

a5
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55
67

45-10

45.11

45-12

4%-13

45 14

as-1

rendered more polar, which subsequently facilitates its excretion via the
kidney. The statement needs to be re-worded, although the intent 15 well
taken.

The Final EIS should include a statement of the relevance of the
incomplete or unavailable Information to evaluating reascnably
Foreseeable significant adverse Impact on the human environment.

The two paragraphs beginning on the end of page 10 and the beginning of
page 13 on data gaps should be reworded or deleted.

Sometimes the document does not adequately reference \ts statements on
toxlcity, For Instance, page 13 and page 29 both state that picloram in
combination with 2,4-D s capable of producing sensitizing reactions in
humans. Nelther of these statements is referenced, as far as can be
determingd. The same 15 occasionally true Tor selected other portions of
the document, although most key toxlcologle statements are referenced
adequately.

Table 3-5 15 unclear. Without examining the table in close detail, we
are unable to detecmine whether the NOEL for 2,4-D s in fact 1 mg/kg
(per day?), or whether the NOEL for 2.4-D is merely assigned a value of ’a.
1, and then used as a basis for comparison with the other (less toxic and

generally less risky} fhres herbicides, Unlts are needed in the table. @)

(Table 3-6) HMWhat is "Comp 1, Comp 2" and so forth? The table cannot be
followed logically. Also, why tnclude Paraquat (a much more toxig and
pharmacologically unique substance than any of the four herblcldes being
considared by the EIS) In combination with the others in the tahle?
Also, how can the LDgp for paraguat possibly be 20,000 mg/kg? This
must be an error. The table should be omitted if it cannot he greatly
clarified as to what was intended.

(Table N-7) IF the LDgs and both the systemic and reproductive

toxleity NOELS for 2,4-D are significantly lower than those faor picloram,
why is the provisional ADI for plcigram ¢0.007) lower than that for 2,4-D
(0.01)? %

Othar factors can atso affect absorption. These include which herbicide
ts fnvolved, the carrier it s dissolved in, the Kg, of the material, ’\f
whether or not the skin 15 abraded, and so forth,

(Taule N-15) MWhy is benzene a risk from eating eggs? I’\S‘ °
Y
The Tist of groups and agencies to whom coples of the EIS were sent does 0’

nat appear to tnciude even a single state or local health department.
Thls would appear to be a cerious omission, zfnce many of the questionsg

of exposure and health risk from the citizenry at large are directed at ¥,
these agencies, rather than to the various other state and local groups
indicated 1n the @istribution 19st. For that matter, other environmental
interest groups suth as Trout Unitimited, Ducks Unlimited, and so forth
could also be included on the list.

5276E

All our water guality monitoring i# directed to compars the measured
parameter against the aestablished standard, but EFA hes not developed
water quality standards for herhicides. The established EPA Water
Quality Crlteria for particular herbicldes will be the figures to
which the detected amounts will ba compared.

Contlngency plans for spills are covered in several ways. A§ you
know, ¥PA has & National Contingency Flan for spills of ail and
hazardous materisle, In additien, each EPA ragion has a contingency
plan for oll spille and hazardous materials. Also, each state
government has developed a contingency plan for oll spllles and
hazardous materials under the guldance and authorization of EPA.
Pesticides, which include herbicides, arm listed and treated as a
hazardous material and will be responded to in that regpect, BLM
Marnual 9222 gtates that a apill contingancy plan wlll be developad
before a herbicide ig applied on BLM land. Manusl 9222 also givee
guidance on contingency plan development.

The herbleide monitoring plan you reférred to on page 64 of the DSEIS
does not, nor was it intendad to, refer only to surface water. As in
determining the need for and the type of water quality monitoring for
surface water, these declolonn can be applied only site-specifically
tor gtound water.

You are corract in steting that ground water monitoring le expensive
and raqulres detalled planning to ensure that quality data im
obtained. Factora such as water depth, directlon of flow, and
aquifer transmiszivity are important, but probably mere important is
having @ source to sample. Obtaining a source eften requiras
drilling 8 well at great expensa. If a potential exists for
intreducing herbicides into an important aquifer and monltoring
capabilities do not exiwst, treating noxious weeds by herbicides may
have to be pracluded in that area. This detarmination will de made
on a site-by-gite basis as newded.

See response to commant 43-10,

Thie FEIS and FSEIS will serve ax the guides for the noxious weed
control program for the next 15 years. Site.spacific environmental
analysls will be conducted at the state or district lavel on the
proposed weed control plans, and the public will be invited to
participate, See Requirements Eor Further Environmental Analyszisz on
page i of the DSEIS, which atates that “Interdisclplinacy impact
analyses will be basad upon this and other EISx, such ws EISe tor
resourcy management plane, timber management plan, and grazing
management plang.” ALl the EISx and menegement plans are used to
thoroughly analyze the impacts on the environment and when poseible
to pravant degradation of natural resources.

BLM L8 revising this table with information provided by its
consultant, LAI. The assumption made from this information will
probably not change the outcome.

These items are discussed in USDA, F¢ (1984), which has been
incorporated by referenca inte this EIS, Thix mattar has been
elavified in Appendix X of the FSEIS,
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Hr, Charles W. Luscher

Oragon State Director

Bureau of Land Managment {935)
P.0. Box 2965

Portland, Oregon 97208

Dear Mr, Luscher:

In accordance with our responsibilities under Section 309 of the Clean
Afr Act and the National Environmental Policy Act we have reviewad the Draft
Supplement to the Northwest Arsa Noxfous Weed Control Program Final
Environmental Impact Statement (EIS). This document provides more discussion
on the posstble impacts to the natural and human environment from the chemical
treatment partion of the proposad pragram than was inclyded in the Decembar
1985 Final EIS.

Based on our review, we have rated this Draft Supplemental EIS EC-2
(Environmental Concerns-Insufffcient Information). We have concerns bacause
ground-water monitoring was not included and the supplement somewhat
understates the ground-water contamination potential. We have enclosed a copy
for your review of a ground-water study undertaken by the Montana Department
of Agriculture in 1984. We noted also that pertinent toxicity information for
2,4-D and Picloram and chronic effects for pesticides were not fncluded in I45"
this supplement. The enclosed review report details our comments.

If you have any questions abaut our review, please contact Wayne Elson at
(FT$) 399-1463.

Sincerely,

Robert S. 8urd
Director, Water Division
Enclosures

cc: 1,5, Forest Service, Reglon 6

chemical, physical, and biological integrity under the Clean Water
Act does not apply to just potable sources);

3. tnclude water quality standards compliance as a "Characteristic |45-9
Evaluated" for water monitoring;

4. and to include contingancy plans for spllis, excessive application, lv
or accidental misapplication. G’\

The passibility of ground-water monitoring is mentioned in comments in
the fina) EIS (page 131). Also, the Herbicide Application Monttoring #lan (p.
64) contains no proviston for ground-water monitoring. The "Nater Monltoring -
Samples” referred to in the chart appear to be specific to surface water. The \f\
supplement should address ground-water monitoring and the process surrounding pd
a monitoring decision. Monitoring that 1s incorrectly done provides false r
information at considerable expense.

The Final EIS should Include & commitment that BLM wil) consult with all
affected agencies and organizations in designing the monitoring program. The
monitoring plan only recognizes reviews by the “authorized certified
applicator” and the BLM Washington Qffice. The “Interrelationships" section
of the supplement also lacks this specificity on monltoring program reviews.

Although the supptement addresses several accidental spill scenarios
(page 51), it only discussed the potential impact on human health. There i5
no discussion of the plan needed to deal with these spills should they occur. \?\
This aspect will have to be ¥ncluded In each site-specific plan, ’a

The degres to which the resource management plan (RMP/EIS) establishes
resource management requirements and descrides environmental impacts, tn
general, has been extensively debated. The noxious weed control EIS should "
establish the role of the RMP/EIS in providing such information, e.g..
fdentification of sensitive areas and assoclated management requirements, and
the monttaring program for the specific resource area.

TOXIC EFFECTS

In general no data are included for chronic effects of these pesticides
on aquatte 1ife coupled with concentrations expected during runoff (frequency
and duration).

LC50s of species that are avallable in the open literature were not
considered in the supplement. For example, the following are data from
Johtison and Finley (1980) pertalning to 2,4-D and picloram (which are lower
than those in Table K-3):

2,40
s,
Organism 48/96 hr. LC50 \’
v
Lake trout 0.9 parts per million (ppm}
Cutthroat trout 0.9 ppm
Btuegit?! 0.5-0.6 ppm

Review Report For Supplemental Draft DEIS
Northwest Noxious Weed Control Program

WATER QUALITY

The definition of "STREAM CLASSES* used on pages 75-76 needs to he
ravised. The definition should incorporate stream classifications as a
component of state water quality standards (WQS}, and make the distinction 45-2
gftwaen state W05 classifications and the classification system described by

Some standards are now included for buffer zones along water bodfes
{page 64). We question the use of only a4 25 foot width buffer zone when a
boom sprayer 1s used. The buffer zome requirament for aerial applications
should be included. The adequacy of propesed buffer zone standards needs to
be documented. 45-3

As we indicated in our comments on the DEI5, the buffer zone standards
need to he wstablished for all wetlands (as defined by the Cowardin system).
This should be included n the Final EIS,

The supplement does not mention the pesticides in ground-water study
undertaken by the Montana Department of Agriculture 1n 1984, Routine use of
herbicides resulted in datectable concentrations of ground-water 45-4
contaminants, We have enclosed a copy of this report for review and inclusion|
into the Final EIS.

No mitigation measures are mentioned for the situation where herbicides -
contaminate an aquifer. Such mitigation should be discussed in the Final EIS. 45-5

The tupplement does address the impact of specific pesticides on
g:o:nd-water. However ft tends to understate the potential contamination |45-6
risks.
MONITORING

The fnclusion of a monitoring plan (page 54) is commendable. However,
the supplement states that the plan’s "methods and frequency,,.would be used
1f monitaring fs begun.” The Final EIS should include specific commitments to
tnitiate and carry out the plan.

The monftoring plan should be revicad to:

1. assure that the effects of herbicide treatment on tarrestrial andl 45-7
aquatic scosystems are measured;

&. {include water monftoring for non-potable water {protection of 1 45-8

Cypridopsts (ostracod) 0.4 ppm
Channel catfish -3

Pteloram

QOrganism 48/96 hr. LC50
Cutthroat trout 1.4 ppm
Pteronarcys (stonefly) 0.048 ppm
Gammarus fasctatus (amphipod) 0.027 ppm

These data change the margin of safety of 2,4-0 (page 32) from 19 percent
to as much as 28 percent of the median lethal concentration. The Final EIS
should also compute the extreme case scemario in which the organitsms could be
exposed to 230 and 700 percent of the median lethal concentration.

A review of the 1iterature suggests that the alkanolamine salt and the
dimethylaming formyulations are the least toxic to fish, whereas the !sopropyl e,
ester and buty] ester were the most toxic. These aspects were not discussed "\'
in the supplement nor the differences In LC50 valuss for 2.4.D or other 3
herbicides when waters from two different sources were used 1n toxicity tests.

Related to statements on page 10 on carcinogenicity of 2.4-D, EPA 1%
reviewing the Hoar study (Journat of the American Medica) Association, ’8‘
September 9, 1986), which indicates a correlation between exposure to phenoxy ~7,
herbicides, especially 2,.4-D, and non-Hodgkins lymphoma §n humans. This study (]
shoutd be considered tn Final EIS.

For pictoram, the supplement did not include any aquatic LC50s and stated
that "picloram was only slightly toxic (defined as having an LCS0 exceeding 10
ppm) to most Fish and moderately toxic (LCS0 of 4.0 ppm) to rajnbow trout”
(page 32), The fish-food organisms included 1n the above data showed the
invertebrates to be very sensitive [LC50% of 27 and 4B parts-per-billion
(ppb>] to picloram. A more complete presentation of effects on aquatic tife
(inciuding invertebrates) 1s needed.

Page 10 states that "EPA has requested additional studies for cancer and
chronic effects. However, existing chronic feeding studies do not indicate
that dicamba 1s a carcinogen.” The way these two statements are juxtaposed
intfers that negative data concerning dicamba's carcinogenicity Indicates that
this pasticide 15 not carcinogenic. This is in contrast to EPA's efforts to
obtain Further Information on both carcinogenicity and chronic effects of this
chemical. If this is the point that 1% being made the Final EIS should
explain why the negative data are sufficient to con¢lude that dicamba is not 3
carcinogenic.

The supplement used absolute terms at inappropriate times, For exampie:

1. On page R, paragraph 8 states that the alternatives would eliminate
ANY adverse impacts from applying picloram. Such descriptors as ALL and ANY
are too absolute and should be modified accordingly.

2. On page 13 under Inert Ingredients, the absolute terms NONE and AN‘II
are used \nappropriately. .
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a5-16

45-18

45-19

45-20

45-23

45-24

453>

45-26

4a5-27

45-28

RERLY TO
ATTENTION OF

This ctudy was considered in the DSEIZ. FPlease gee page 2/ of Lhix
document .

The definition of slightly toxic as hsving an LCsy excesding 10 ppm
i found on pagas 1Z and 15 of Pegtjcide Background Statements (USDA,
FS 1984). The word “moderate" has been delated from page 3z of
Appendix K of the DSEIS.

Sec rasponse to commant 3/-13.

Plaasa note that thase terme come from a dlrect quote from Lhe Office
of Pestlcide Programs’s letter to BLM, dated (October] 1986.

This discussion sppears under the pubheading Risk Analysis For
Threshold Bffects on page 14 of the DSE1Z. Carclnogenic rigks are
dealt with in the naxt section.

ee response to comment 42-3.

This statement would be true only if a geed soucce now exigis, The
8lte-specific analyzis and narretlve statement will contain
information on the probabllity of noxiocus weeds roinvading a treatad
ares. Range conditions giffer from crop conditions. When noxious
weeds are brought to » controlled lavel or eradicated, the desirabla
nativa forage species tend to come back and can then compete with
noxicus weeds. Bialogical and ecnlogicsl controls of noxious weeds
are nat now univerzally svallable or affective. Soma maans of
centrol mist be uged In the interim untll other methods are davaloped.

Photodegradatlon has been noted by chemical In Appendix X, Chemical
Hazard Assesmment, of the DSEIS, Fhotodegradation le a process tor
dograding herbicider in the sunlight environment and should be
congideraed as part of the reason for low detectabla levels of
herbicides reaching surface watecs as clted In the studies. The
DSEIZ (psge J) recognizes that photodecomposition is not a mejor
mechanism for removal of 2.4.D from water. Consequently,
photodegradation has not been highlighted as a major factor in this
analysis of herbleide use, nor will it ba sdded to the final report.

BLM hes reviged tha text in response to your comment.

In addition to page 10. BLM discussed the relevance of the incomplete
er ungvailable information ln Appendix N of the DREIZ,

The information was taken from the picloram reglstration standard
published by EPA.

Az chown in Table 3-3 of the DSEIS, 1 wg/kg/day is the NQEL tor
Z,4-D. BLM hag sdded units to Table 3-5.

BLM has revized this taeble.

DEPARTMENT OF THE ARMY 4 6

NDKTH PACIFIC DVEION. COMPS OF SNGINFERS,
PORTLAND. OREGON 07208-2470

January 6, 1987

Environmental Resources Branch

Charles W. Luscher
Oregon State Director
Bureau of Land Management

FO Box 2965

Portland, OR 57208

Dear Mr. Luscher:

We have

reviewsd your Supplement to the Northwest Area Noxious Weed

Control Program, final EIS and have no comments.

We appreciate the opportunity to review and comment on this document,

Sinceraly

D.E.;Zson:

Y Chief, Planning Division

45.29

4%-30

45-131

45-32

The EPA, Office of Pesticide Programs gat the ADI for plcloram and
#,4-D. Your questions should be directed to them. BIM'sz
utderstanding le that different safety factors were used.

As noted in Table 1-3 of the FELZ, the only liquids used as carriars
BT water.

BLM cannot verify the reasoning behind this statement and heg
thersfore deleted it from Tabla M-15,

As noted, pages 67 and 68 of tha DSEIS conszixzt of only & partial
lidting because a complete listlng of evary federal, mtata, and local
organlzation (national and lacal levels), and individuals racaiving
copieg of thit EIS would involve soma 2,500 names. Thig list is
compiled from the master malling lists in eaeh BLM nffice in the EIS
area, scoping P 5, tersz on all 4 publighed thus
far, and anyone slge requesting to be placed on the mailing list. 1In
addition, as 5 standard practice, EPA receives & complets copy of the
majling list along with the EIS filing package.

47

PRATRIE COUNTY WEED BOARD
#

Turry, Mentana 59349

January 7. 1987

Dear Sirs:

RE: Final Envirormmontal Impact Statement to Supplament the
Northwest Area Noxious Weed Control Program

Our county is roughly one-half BLM land, With this huge:
acreage it is imperative that the Fedoral Governtent take an
active stand in noxious weed control and cventual eradication.

As a local grass roots organization we heartily support the
concept of intergraded control using eultural, biclegical and

chemical contral of noxious weeds to protect our grassland and
henceforth our livelihood.

We urge that control measures are adopted as 8con as posaible
and hoartily thank the BIM for past efforts in weed control.
Sincerely
e
47%

Jomes H. ' Lindatroom
Prairie County Weed Board Secretary

-
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Appendix K

Chemical Hazard Assessment

65 Dicamba
67 2,4-D
72 Picloram

74 Glyphosate

76 Wildlife Health Effects

Detailed information of the fate and behavior of dicamba,
2,4-D, picloram, and glyphosate in the environment and
toxicity to humans and wildlife may be found in the
following source documents: Ghassemi and others 1981;
USDA, FS 1984; and DOE, BPA 1983. In accordance with
40 CFR 1502.21, these documents are incorporated into
this FSEIS by reference. Toxicity data was always
checked against the EPA tox-oneliners to ensure that no
invalidated Industrial Bio-Test Laboratories (IBT) studies
were cited.

Common Name: Dicamba
Chemical Name: 3,6-dichloro-o-anisic acid
Proposed Formulation: Banvel

Major Applications in Noxious Weed Control:
Dicamba is used to control or cause growth suppression
of a broad spectrum of woody plants and certain annual,
biennial, and perennial broadleaf weeds in crop sites,
pasture, rangeland, and noncropland areas.

Environmental Fate

Dicamba degrades best in soils with high organic matter
and high moisture content and at higher temperatures
(USDA, FS 1984). Degradation mainly results from
microbial action. Under aerobic conditions in soil, dicamba
degrades with half-lives ranging from 1 to 6 weeks
depending on soil texture (EPA 1983b). It may be leached
out of the zone of activity in humid regions in 3 to 12

weeks. Dicamba may persist longer under conditions of
low soil moisture and rainfall. However, under field
conditions, dicamba will probably not persist more than
several months in most soils.

Dicamba has been shown to volatilize from soil and leaf
surfaces, but the extent and significance of losses due to
volatilization have not been determined. Dicamba is
considered a highly mobile herbicide. Studies have shown
that salts of dicamba readily leach in soil and that dicamba
only slightly adsorbs onto nonpeaty soil types.
Photodecomposition probably is not a major route of
degradation (EPA 1983a).

Few studies, however, have been conducted on the fate
and persistence of dicamba in water. EPA has requested
additional studies in this area (EPA 1983a). Model
ecosystem studies show that, in water, dicamba and its
metabolites persist in conjugated or anionic forms.
Dicamba slowly transforms to 5-OH dicamba in water
(about 10 percent after 32 days) and is slowly
decarboxylated. Phytotoxic dicamba (free acid) residues
are photodegraded in water to nonphytotoxic levels (EPA
1983b).

Norris and Montgomery (1875) studied a watershed in
western Oregon treated with dicamba-2,4-D. This
treatment area was next to, and at some points crossed,
small tributaries of a creek that discharged from the area
at 57 liters/second. A 1-pound/acre treatment resulted in a
peak concentration at the feeder outlet of 37 parts per
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billion (ppb) about 5 hours after application and then
dropped to background levels (less than 1 ppb) 37.5 hours
after the start of spraying.

Toxicity to Nontarget Organisms

Dicamba is phytotoxic to a variety of plants, including
conifers. Plant susceptibility depends on differences in the
distribution of dicamba within a plant and differences in
the rate of adsorption, translocation, and metabolism.

Existing data shows that dicamba is practically nontoxic to
fish and wildlife and is unlikely to directly affect organisms.
Use patterns of the chemical do not present any problem
o endangered species. (EPA 1983b)

Dicamba has a low level of acute toxicity to mammals and
birds. The oral LDs, of technical dicamba to rats is 1,707-
2,900 milligrams per kilogram (mg/kg); to mallard ducks,
2,009 mg/kg. Dicamba is more toxic to fish; the 96-hour
LDs, is 135 milligrams per liter (mg/l) for bluegills and
rainbow trout. Dicamba has been shown to be relatively
hontoxic to bees. It does not bioaccumulate (USDA, FS
1984).

The following source documents present detailed
information on the fate and behavior of dicamba in the
environment and potential impacts: Ghassemi and others
1981; USDA, FS 1984; DOE, BPA 1983. In accordance
with 40 CFR 1502.21, these source documents are
incorporated into this DSEIS by reference. The following
discussions on toxicity and hazard assessment were
extracted from "Pesticide Background Statements”
(USDA, FS 1984) and "Guidance for the Reregistration of
Pesticide Products Containing Dicamba as the Active
Ingredient" (EPA 1983a). All studies were checked against
the most recent (1984) EPA tox one-liners to ensure that
no invalidated studies were used.

Toxicity in Animals and Humans
The following discussion on toxicity is taken from the 1983
EPA Reregistration Standard (EPA, 1983a):

Existing data show that technical dicamba is a severe eye
irritant but has low oral and primary skin irritation toxicities.
Supplementary data shows low dermal and inhalation
toxicities. Technical dicamba is classified under Toxicity
Category | based on eye irritation.

Data to support the establishment of reentry protection
standards are not required because the Agency has deter-
mined, based on the use patterns and available toxicity
data for dicamba, that the criteria in 40 CFR 158.14 are
not met. Categories for acute toxicity are shown in Table
K-0.

A three-generation reproduction study (Case No.
00028249) in male and female rats showed no evidence
of toxicity among the rats from any of the generations
utilized in the study. No test-article related effects were
evident for any of the reproduction indices examined
during the course of the study. This study found a NOEL
of 25 mg/kg/day.

The teratology study (Case No. 00028236) in female
rabbits was done at levels of 0, 1.0, 3.0, and 10.0
mg/kg/day. The 10 mg/kg/day dose caused slightly
reduced fetal body weights and increased post-
implantation loss. Dicamba was not found to be
teratogenic in this study. The no-observed effect level was
3.0 mg/kg/day for maternal toxicity.

A 90-day subchronic feeding study (Case No. 00128093)
with male and female rats at dosages of 0, 1,000, 5,000
and 10,000 ppm found no compound related changes in
general behavior and appearance. The high dose groups
showed a slight decrease in comparative body weight
gains and food consumptions. No gross lesions or organ
weight gains variations were found in treated groups. An
absence or reduction of cytoplasmic vacuolation of
hepatocytes indicating reduced glycogen storage in high-
dose groups. The NOEL was 250 mg/kg/day (systemic).

M

Table K-0 Categories of Acute Toxicity®

Inhalation LC,,
Toxicity Signal Oral LDg, Dermal LDy, Dust or Mist Gas or Vapor
Category® Word (mg/kg) (mg/kg) (mg/liter) (ppm) Eye Effect Skin Irritation
- Severe 50orless 200 or less 2o0rless 200 or less Irreversible comeal opacity at Severe irritation or damage at
7 days. 72 hours.
- Moderate 50 through 200 through 2 through 20 200 through Corneal opacity reversible within Moderate irritation at 72 hours.
500 2.000 2,000 7 days. or irritation persisting for
7 days.
H- Slight 500 through 2,000 through 20through 200 2,000 through No corneal opacity, irritation Mild or slight irritation at 72 hours.
5.000 20.000 20.000 reversible within 7 days.
V- Very slight 5,000 or 20,000 or 200 or greater 20,000 or No irritation. No irritation at 72 hours.
greater greater greater

*Adapted from U S. Environmental Protection Agency toxicology guidelines. summanzed in Ashton 1982 in USDA. FS 1984

"Adapted from EPA by Maxwelt 1982, as cited in Walstad and Dost 1984,

m
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More recent information now follows:

A chronic rat study with dicamba was conducted by IBT.
At present this study cannot be used to satisfy a data
requirement. EPA has requested chronic and cancer
studies for dicamba. A new rat study that does meet the
new FIFRA guidelines also does not show any evidence of
cancer (Taylor 1986).

The manufacturing process for dicamba has the potential
of resulting in traces of 2,7-dichlorodibenzo-p-dioxin as a
contaminant. 2,7-dichlorodibenzo-p-dioxin is present at
levels to 50 (ppb). The more toxic dioxin isomer 2,3,7 8-
tetrachlorodibenzo-p-dioxin has not been found at the limit
of detection (2 ppb) of the method and is not expected as
an impurity in dicamba. Dicamba products formulated with
dimethylamine have the potential of adding dimethyl-
nitrosoamine (DMNA) contaminant. Nitrosoamine levels in
the diethylamine formulations are expected to be less than
1 ppm. The risk levels for the dicamba products with the
nitrosoamine contaminant are inthe 1 x 107 -1 x 108
range. EPA considers the benefits to outweigh the risks
associated with the nitrosoamines.

No birth defects were found in a number of rat and rabbit
teratology studies, although fetotoxic and maternal toxic
effects have been observed. No reproductive effects were
observed in two 3-generation rat studies (EPA 1984b).

EPA has reviewed and validated two other studies (a 2-
year rat feeding study and a 2-year dog feeding study).
Although these studies do not meet the current FIFRA
registration guidelines, they do provide information on the
chronic effects of dicamba. Likewise, although none of
these studies was conducted as a cancer study (nor would
they meet today's strict guidelines for cancer studies), the
pathologic analysis and other results showed no
oncogenic effects. A recent 2-year rat study, accepted by
EPA, showed no oncogenic or systemic effects at the
highest dose tested (2,500 ppm) (Taylor 1986).

Although EPA now has valid data to determine that
dicamba is not a carcinogen, the guidelines require
negative data on three species. Data to complete the
guidelines package has been requested by EPA,

Ina 1962 2-year rat feeding study (5, 50, 100, 250, 500
ppm), no systemic or oncogenic effects were seen at the
highest dose tested (500 ppm) (EPA 1984b). In a 1962 2-
year dog feeding study (0.5, 25, and 50 ppm), the only
effect seen was decreased body weight (EPA 1984D).
Both of these studies were conducted by Kettering
Laboratories.

Dicamba has been tested for mutagenicity and for its
effect on unscheduled DNA synthesis. EPA has no
validated mutagenic studies for dicamba and has
reuested additional information on dicamba's mutagenic
potential. The following studies are cited in USDA FS,
1984, and have not been reviewed by EPA. The results
were negative for Salmonella typhimurium (Poole and
others 1977; Eisenbeis and others 1981; and Anderson
and others 1972), Escherichia coli (Poole and others
1972), and Saccharomyces cerevisiae (Poole and others
1977). Unscheduled DNA synthesis was assayed in

human fibroblast line W1-38 and was negative for
dicamba (Poole and others 1977). Dicamba was positive
in relative toxicity assays in E. coli (Poole and others
1977). Dicamba has been negative in in-vitro test
systems, except those measuring relative toxicity. On the
basis of these results, dicamba is not considered to be
Mmutagenic.

The lowest NOEL found in the literature is from a 90-day
rat study. The systemic NOEL is given as 500 ppm (25
mg/kg/day) based on slight liver cell alterations at the 800-
ppm dose. EPA (1983) has set a provisional allowable
daily intake (PADI) of 0.0125 mg/kg/day and a maximum
permissible intake (MPI) of 0.7500 mg/day based on the
subchronic rat study NOEL of 25 mg/kg (500 ppm) and a
2,000-fold safety factor, and a maximum permissible
intake (MPI) of 0.7500 mg/day.

Common Name: 2,4-D
Chemical Name: 2,4-dichlorophenoxyacetic acid
Proposed Formulation: Esteron 99, DMA-4

Major Applications in Noxious Weed Control: 2 4-
D is used as a selective annual, biennial and perennial
broadleaf weedkiller in grass pastures, rangelands, and
honcropland areas.

Environmental Fate

Plants readily absorb, translocate, and metabolize 2,4-D.
The formulation influences the degree of absorption. Once
absorbed, 2,4-D may be chemically altered by a variety of
mechanisms. Residues at phytotoxic levels are believed
not to persist in dead vegetation.

2,4-D is considered a relatively nonpersistent herbicide.
The 2,4-D acid is degraded mainly by microorganisms.
Esters and amines of 2,4-D hydrolyze to acid form within a
few days after deposition in the soil. In warm, moist soils
with a high organic content, 2,4-D can degrade within
days, but in cold, dry soil conditions 2,4-D can persist for
many months. Leaching of 2,4-D is more extensive in soils
with less organic matter and a lower pH. Leaching and
adsorption are inversely related. 2,4-D generally remains
within the top foot of the soil profile (Ashton 1982;
Ghassemi and others 1981; Mullison 1981).

In water, esters of 2,4-D are also rapidly hydrolyzed to the
acid form. The persistence of the acid depends on the
presence of microorganisms adapted to 2,4-D
degradation. In cool, nutrient-poor, natural surface waters,
2,4-D may remain stable for many months. Photodecom-
position has been shown in the laboratory, but the degree
of 2,4-D degradation in the field with natural sunlight is
unknown. Volatilization is usually not a major mechanism
for removal of 2,4-D from water (Ghassemi and others
1981).

Toxicity to Nontarget Organisms

2,4-D is phytotoxic to many nontarget plants, including
some crops and ornamentals. The toxicity of 2,4-D to fish
varies highly, depending on the species, water quality, and
2,4-D formulation. Most ester formulations are rated as
toxic to highly toxic 1o aquatic invertebrates and fish, while
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salt and acid formulations are generally only slightly toxic
to those organisms. In general, 2,4-D has a low toxicity to
birds with L.Dg,'s ranging from 300 to 5,000 mg/kg. The
toxicity of 2,4-D to honey bees is low. In mammals, 2,4-D
is moderately toxic with acute oral LDsy's in the range of
300 to 1,000 mg/kg. Chronic effects are described in the
next section. 2,4-D does not tend to bioaccumulate in fish
orin mammals (USDA, FS 1984).

Detailed information, summarized above, concerning the
fate and behavior of 2,4-D in the environment and
potential impacts may be found in the following source
documents: Ghassemi and others 1981; USDA, FS 1984;
and DOE, BPA 1983. In accordance with 40 CFR
1502.21, these documents are incorporated into this
DSEIS by reference.

Toxicity in Animals and Humans

After a review of the existing toxicology data base -
supporting 2,4-D registrations, EPA (1982) concluded that
the scientifically valid toxicology studies on 2,4-D did not
indicate that the continued use of 2,4-D posed a
significant health hazard when used in accordance with
label directions and precautions. EPA did conclude,
however, that more information on 2,4-D's toxicological
properties was necessary. EPA has requested data on the
following areas of potential health concern: acute toxicity,
tumor formation, reproduction, birth defects, neurotoxicity,
and metabolism (EPA 1982). With the exception of
reproductive effects, these additional studies have been
completed and are undergoing review by EPA.

There was particular concern that 2,4-D could be
contaminated with 2,3,7,8 tetrachlorodibenzo-p-dioxin
(TCDD), as was 2,4,5-T. This dioxin has been linked with
potential fetotoxic and carcinogenic effects. While as of
1982, 2,3,7,8 TCDD had not been found in any sample of
2,4-D (EPA 1982), EPA has since then noted the
possibility of the contaminant being found in some
formulations of 2,4-D manufactured sometime ago. Since
2,3,7,8 TCDD is no longer manufactured, the likelihood of
finding it in formulations of 2,4-D today is highly remote
(EPA 1987a).

Acute Oral Toxicity. 2,4-D has been tested in several
different animal species, including mice, rats, guinea pigs,
rabbits, swine, sheep, cattle, and monkeys, for acute
toxicity. The acute oral LDy, in these animals ranged from
300 to 1,000 mg/kg body weight. Female rats given
dietary 2,4-D at a concentration of 100 mg/kg for 113 days
showed no adverse effects. An additional group of rats
given 1,000 ppm in the diet for the same period had
depressed weight gain, increased liver weight, and
increased mortality (Rowe and Hymas 1954). It is
therefore classified as moderately toxic (Gehring and
Betso 1978).

Dermal Toxicity. Skin absorption of 2,4-D is limited. The
acute dermal LDy, of 2,4-D in the rabhbit is greater than
10,000 mg/kg. Feldman and Maibach (1974) found that
approximately 5 to 6 percent of the 2,4-D dermally applied
to humans was recovered in the urine. When dermal
contact continues, nausea, vomiting, muscular weakness,
and diarrhea have been reported, indicating absorption
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(Poland and others 1971). Acute eye irritation can result
from occupational exposures (WHO 1984).

Neurotoxicity. Four groups of male and female Fischer
CDF 344 rats (15 rats/group) were used in a study to
determine whether repeated dermal exposure to 2,4-
dimethylamine on the peripheral nervous system of rats
would result in pharmacological or toxicological effects.
The skin of the animals in the three treatment groups was
painted with a 12 percent 2,4-D amine solution for 2 hours
per day, & days per week, for 3 weeks. Control animals
were treated with tap water.

Dermal exposure to 2,4-D resulted in two systemic effects:
(1) treated rats weighed less than control rats, and (2) the
kidneys of treated rats weighed more than those of the
control rats. Even though the rats had clear systemic
effects of exposure to 2,4-D, there were no treatment-
related changes in the function or structure of the nervous
system (EPA 1986d).

Peripheral neuropathy also has been reported to result
from dermal exposure to 2,4-D. In one study, Goldstein
and others (1959) reported three cases in agricultural
workers following dermal exposure to 2,4-D. The
neuropathy was characterized by progressive numbness,
aching of the extremities, muscular fasciculations,
denervation of muscles, and decreased conduction
velocity in the ulnar nerve. The condition may be partially
or totally reversible, depending on the dose level and the
individual exposed (Goldstein and Brown, 1960; Todd
1962; Berkley and Magee 1963; Wallis and others 1970).
In one patient, only partial recovery was reported, even
after 3 years of treatment (Goldstein and others 1959). His
estimated exposure was 60 cc of a 10-percent ester
solution, approximately 60 mg/kg.

Reproductive and Developmental Toxicity.

Schwetz and others (1971) examined the effects of 2,4-D
and two esters of 2,4-D on fetal development and
neonatal growth and survival in rats. Dose levels up to the
maximum tolerated dose of 87.5 mg/kg/day were
administered to the laboratory animals on days 6 through
15 of gestation. The fetuses then were delivered by
cesarean section on day 20 of gestation and examined for
anomalies. The anomalies observed include decreased
fetal body weight, subcutaneous edema, delayed
ossification of bone, lumbar ribs, and wavy ribs. Since
none of these anomalies interferes with fetal or neonatal
development and survival, they were classified in this
study as neither embryotoxic nor fetotoxic. There were no
treatment- related teratogenic responses observed. From
this study, a reproductive NOEL of 25 mg/kg/day was
established.

EPA has recently reviewed a teratology study on rats that
used an acid form of 2,4-D (EPA 1985a). Based on
fetotoxicity and delayed ossification, a NOEL of 25
mg/kg/day was established; the lowest effect level was
found to be 75 mg/kg/day.

A recent multigeneration rat study was conducted at dose
levels of 0, 5, 20 and 80 mg/kg/day. During gestation and
lactation of the original parents, the female high dose
group was actually receiving about 120 mg/kg/day.



Adverse effects on the original parents in this high dose
group and their offspring were excessive, and the 80
mg/kg/day dosage level was terminated (Mullison 1986).
According to EPA, the results found no effects a 5
mg/kg/day. At the next higher dose tested (20 mg/kg/day),
however, maternal body weights and pup weights
decreased (EPA 1986d).

Chronic ToxIcity. Based on a 2-year feeding study with
dogs (described fully under the section on oncogenicity
that follows), a systemic NOEL of 500 ppm (12.5
mg/kg/day) was determined (Hansen and others 1971).
Results from the first year of a chronic feeding study on
rats have been reviewed by EPA (1985a). Based on renal
effects, a NOEL of 1 mg/kg/day was established; the
lowest effect level was 5 mg/kg/day. Based on this study
and utilizing a hundredfold safety factor, EPA has
established a provisional ADI of 0.01 mg/kg/day.

Oncogenicity. Several chronic studies have been
reported in the literature using various esters of 2,4-D.
Innes and others (1969) reported that the maximum
tolerated dose of butyl, isopropyl, or isooctyl esters of 2,4-
D was fed to two strains of mice for up to 78 weeks with
no significant increase in the turnor incidences observed
at a 95-percent confidence level. A study was reported by
Hansen and others (1971) in which, over a period of more
than 2 years, rats were fed 2,4-D at 0, 5, 25, 125, 625,
and 1,250 ppm, and dogs were fed 2,4-D at 0, 10, 50,
100, and 500 ppm. In the dogs, no increased tumor
incidence was observed, and no other lesions were
attributed to 2,4-D. The rats showed a high incidence of
tumors (30 percent) in both the treated and untreated
(control) groups. The male rats had a significantly higher
incidence of malignant tumors in the high-dose group
(1,250 ppm), and the female rats showed a trend toward
increased tumor formation with the logarithm of dose.
However, Hansen and others (1971) concluded that, since
the turmors were not target organ types but were randomly
distributed types normally found in aging Osborne-Mendel
rats and survival rates were not affected, the data "support
the pathological interpretation that a carcinogenic effect of
2,4-D has not been shown."

A later review of this study by the National Cancer Institute
(as cited in USDA, FS 1984) agreed that a carcinogenic
effect was not demonstrated for 2,4-D. However, one
expert, Dr. M. Reuber, has reexamined the data and
challenged the conclusion that no carcinogenic effect was
demonstrated (Reuber 1979). Because some uncertainty
exists regarding 2,4-D carcinogenicity, an upper limit value
for cancer potency has been calculated based on the
tumor data from the Hansen study in Appendix N.

According to the World Health Organization (WHOQ)
(1984), "the carcinogenic potential of 2,4-D and its
derivatives such-as the amine salts and esters has not
been adequately tested. The reports on animal bioassays
carried out so far are either too brief for proper evaluation
or have been the subject of scientific controversy.”

EPA has recently reviewed a long-term study on the
oncogenic potential of 2,4-D (Adalbert Kostner,
Histological Evaluation of Brain Sections obtained from F.

344 rats exposed to various doses of 2,4-D in a 2-year
chronic oral toxicity study, 1986). Preliminary findings
indicate an increased incidence of brain tumors in rats.
But EPA's review of the recent cancer study is not yet
complete. EPA has requested an independent expert to
review the brain tissue slides from this study. EPA may
also request a review of this study by the Scientific
Advisory Panel. Thus, a thorough review of this study may
take months to complete. Therefore, EPA does not believe
it is now appropriate to derive a specific numerical
estimate of cancer potency based on the new data, but
has stated, that from its preliminary review the level of
cancer potency indicated by the reported results would be
of about the same order of magnitude as the potency
value based on the Hansen study which has been used in
previous risk analyses (EPA 1986c).

At 106 weeks, a preliminary pathology report from a
recent mouse study found that 2,4-D was not oncogenic at
dosages of 1, 15, and 45 mg/kg/day. (Hazelton
Laboratories 1986.)

2,4-D Mutagenicity. Several studies have been
performed to examine the mutagenic potential of 2,4-D.
These studies, reviewed by Newton and Dost (1981) have
shown negative, weakly positive, and positive results,
depending upon the test systems used and the purity of
the test substances. Eight strains of histidine-requiring
mutants of bacteria (Salmonella typhimurium) exposed to
2,4-D failed to show point mutations (Anderson and others
1972). Styles (1973) failed to show increases in mutations
with serum from rats treated with 2,4-D in a host-mediated
assay with histidine-requiring S. typhimurium mutants. The
sex-linked lethality assay of 2,4-D using Drosophila was
negative (Vogel and Chandler 1974), weakly positive
(Magnusson and others 1977), and positive (Rasmussen
and Svahlin 1978) in three different studies. According to
WHO (1984), "studies available at present are not
adequate for the quantitative evaluation of the mutagenic
effects of 2,4-D and evidence does not suggest that 2,4-D
derivatives are potent mutagens.” Newton and Dost
(1981), in their review, concluded that 2,4-D may be a
weak mutagen "but is without significance as an
environmental mutagenic hazard."

Epidemiology. Several epidemiological investigations
have been conducted to examine the link between human
phenoxyacid herbicide exposure and cancer. In the mid
and late 1970s, Hardell and colleagues (Hardell and
Sandstrom 1979; Eriksson and others 1981; Hardell and
others 1981) conducted a series of case-control studies in
rural Sweden. These studies found a significant increase
of five- to sixfold in the relative risk of soft-tissue
carcomas, Hodgkin's disease, and non-Hodgkin's
lymphoma among farmers using various herbicides.
However, because of selection bias, observation bias, and
uncontrolled confounding variables, many have
questioned the validity of the results of these studies
(Colton 1986). In addition, a case-control study conducted
in New Zealand by Smith and others (1984) was negative
for soft-tissue carcomas showing an estimated relative risk
of 1.3.

Recently, Hoar and others (1986) completed a case
control study in Kansas examining the risk of lymphoma
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and soft-tissue sarcoma in men from agricultural herbicide
exposure. The study found no association between
exposure and soft-tissue sarcoma or Hodgkin's disease,
but observed a significant association for non-Hodgkin's
lymphoma and phenoxyacetic acid herbicide exposure,
especially 2,4-dichlorophenoxyacetic acid exposure. In
addition, individuals exposed to herhicides for more than
20 days per year had a sixfold increase in non-Hodgkin's
lymphoma.

This study, however, suffers from the same inherent
limitations as other case-control studies, mainly that it
relies on the subject's and the next of kin's recall of
exposure status. If recall is faulty, then misclassification
occurs. Assessing exposure-disease relationships in these
types of epidemiological studies is especially difficult
(Thomas 1986). For example, common exposures to other
carcinogenic agents or other factors may result in disease
but be undiscovered in the interview and confound the
results. Thus, uncontrolled confounding factors in
observational epidemiological studies can be particularly
troublesome in interpreting the results. The apparent dose-
response relationship observed in the Hoar and others
(1986) study for non-Hodgkin's lymphoma (NHL) is of
public health concern and needs further examination. Now
under way are at least two more studies that should be
helpful in assessing risk to humans from the use of 2,4-D
and other phenoxy herbicides (Colton 1986).

A recent review of the Hoar and others (1986) study
conducted by Brian MacMahon, M.D., Ph.D. of the
Harvard School of Public Health for EPA concluded:

“In my opinion the weight of evidence does not support
the conclusion that there is an association between
exposure to 2,4-D and NHL. It is axiomatic that, except
when relative risks are very high - and sometimes even
then - no single study will establish an association
between an exposure and an outcome. The acceptance of
an association depends on a number of studies showing
consistent results across populations and across different
epidemiologic methods. The study of Hoar et al (1986) is a
strong study - stong enough on its own to establish a
hypothesis of relationship of exposure to 2,4-D with some
small proportion of cases of NHL - a hypothesis that
clearly deserves attempts at refutation or support in other
populations. When one attempts to place the results of
this study among the results of those published previously,
the picture becomes very confusing - much more so than
if Hoar et al. had been the only study published. Taken as
awhole, | believe that the weight of evidence indicates
that an association between 2,4-D and NHL remains a
hypothesis that is still to be tested. | am unwilling to
speculate as to whether 2,4-D causes NHL (or some
cases of NHL) until the evidence is clear that there is an
association between them.”

Esteron 99 contains petroleum distillates as inert
ingredients. The toxicity of the petroleum distillates can be
estimated from the toxicity of petroleum oil.

Petroleurn oil is a complex variable mixture of

hydrocarbons with a boiling point range of from 350° to
700° F and an aromatic content ranging up to 35 percent
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(DOE 1983). Petroleum fuel is usually a straight-run
distillation product that boils below 650° F, contains few
polycyclic aromatics, and has not been shown to be
carcinogenic. A 2-year oncogenic skin-painting study
(terminated after 62 weeks), during which Swiss Epley
mice were exposed to 0.05 mL (41 mg) of petroleum fuel
products, resulted in skin carcinomas in 2 of 50 animals.
These results were not statistically significant by chi-
square analysis. The study was prematurely terminated
because of the presence of extensive skin lesions in test
animals (American Petroleum Institute 1983). Higher
boiling point (greater than 700° F) petroleum products
subjected to more refinement processes, such as cracking
or hydrogenation, and that contain polycyclic aromatics
may be carcinogenic to experimental animals (Bingham
and others 1979).

Beck and others (1982) conducted a short-term exposure
study examining the acute toxicity of 19 petroleum
hydrocarbons in acute oral, acute dermal, subacute
dermal, and eye irritation studies. On the basis of an acute
oral LDs, of 9.0 wikg (7,380 mg/kg), diesel oil can be
classified as a very slightly toxic compound. The LDs, is
about 20 times greater than that of 2,4-D. The most
marked acute toxic effect observed after the adminis-
tration of petroleum oil to test animals occurred during
primary dermal irritation studies. A single petroleum oil
exposure to rabbits resulted in a rating of "extremely
irritating” based on a score of 6.82 (on a scale of 1 to 10).
Irritation may have been caused by chemical additives
used to make petroleum oil burn more efficiently in internal
combustion engines. Petroleum oil was nonirritating in
primary eye irritation studies. A subacute 3-week dermal
study of eight rabbits resulted in an average weight loss of
0.38 kg at a dose level of 4.0 wlkg (3,280 mg/kg) and an
average weight loss of 0.55 kg with a 67-percent mortality
rate at a dose level of 8.0 Wwikg (6,560 mg/kg).

An inhalation teratology study in which rats were exposed
t0 101.8 ppm or 401.5 ppm (5.09 or 20.075 p/l/kg) of
petroleum fuel on days 6 through 15 of gestation resulted
in no significant teratogenic effects (Mecler and Beliles
1979 as cited in American Petroleum Institute 1983).
Petroleum fuel was nonmutagenic when tested in the
Ames assay and the mouse lymphoma assay, but it was
found to be clastogenic (causing chromosomal breaks) in
rat bone marrow cells (Conaway and others 1982).
Because petroleum oil contains polycyclic aromatic
hydrocarbons and other constituents that are known or
suspected mutagens, this risk assessment considered it a
mutagen as a worst-case assumption.

Petroleum oil has not been shown to be carcinogenic, but
itis a complex mixture that typically contains small
amounts of substances known or suspected of being
carcinogenic. For the purposes of this risk assessment,
petroleum oil is assumed to be carcinogenic because of its
benzene content and its content of polycyclic aromatic
hydrocarbons, typified by the potent carcinogen
benzo(a)pyrene. But these carcinogens occur in such
small amounts that they do not contribute significantly to
the potency calculated for 2,4-D. Consequently, cancer
risk was not calculated separately for petroleum oil but
only for the total mixture with 2,4-D.



The oncogenic potential of petroleum fuels is directly
related to refinery processing methods used to obtain the
petroleum product and the crude oil composition from
which the fuel was derived. An evaluation of the
composition of petroleumn fuels has revealed a positive
correlation between polycyclic aromatic hydrocarbon
(PAH) content and carcinogenicity in human epidemiology
studies or experimental laboratory studies (Bingham and
others 1979).

Substances known or suspected of being carcinogenic
and contained in petroleum oil in small amounts include
benzo(a)pyrene and benzene. Benzo(a)pyrene (BaP), a
potent carcinogen, is a PAH that also occurs at low levels
in foods and in products of combustion, including cigarette
smoke. Bioassays have found that the concentration of
this single carcinogen can often serve as a guide in
predicting carcinogenic potency, although other
substances are also known to be involved (Bingham and
others 1979).

There is sufficient evidence for the carcinogenicity of BaP
in experimental animals: BaP has produced tumors in all
of the nine species for which data have been reported
following various methods of administration (DHHS 1985).
It has both a local and systemic carcinogenic effect. EPA
(1986e) has estimated the carcinogenic potency of BaP as
11.5 per mg/kg/day.

For benzene, another aromatic known to be present in
petroleurn fuels, sufficient evidence exists for its carcino-
genicity in experimental animals and in humans (DHHS
1985). Benzene has been shown to cause leukemia in
workers with chronic exposure. The carcinogenic potency
of benzene, however, is much less than that of BaP. EPA
(1986f) has estimated the carcinogenic potency of
benzene as 0.0445 per mg/kg/day. But benzene can occur
at greater concentrations (about 29 ppm in No. 2 fuel oil)
than BaP occurs in petroleum oil. Consequently, the
carcinogenic potencies of petroleum oil have been
estimated for this FSEIS on the basis of the potencies of
both benzene and BaP.

The cancer potency of the petroleum distillates in Esteron
99 was estimated from the potencies of both benzene and
benzo(a)pyrene. Samples of petroleum oil and fuel oil
have been found to have a BaP content of only 26 ppb,
but No. 2 heating oil (which may be subjected to cracking
rather than straight-run distillation) can contain 600 ppb
(Bingham and others 1979). The midpoint of this
concentration range--313 ppb--has been used to calculate
the carcinogenic potency of the petroleum distillates
atthough most petroleum fuels can be expected to have
fewer BaP contents. The content of benzene was
assumed to be 28.5 ppm on the basis of an analysis of
water extracts of No. 2 fuel oil by Anderson (1975), with
corrections for solubility relationships. The resulting
estimate of carcinogenic potency of the petroleum distilltes
is 4.9 x 10 -6 (mg/kg/day)-1 . Seventy-four percent of this
potency is due to the BaP component. Because this
potency is about one thousandth of that of 2,4-D, it would
not add significantly to the potency of the 2,4-D mixture.

2,4-D Contaminants

In the case of 2,4-D, special attention must be paid to two
contaminants, one of which is also a metabolic product in
microorganisms.

in the manufacture of 2,4-D, 2-4-dichlorophenol (2,4-DCP)
is an intermediate, a minute fraction of which may remain
in the final product. it is also an environmental metabolite
of 2,4-D. Because of its relatively low toxicity (the LDs, i
approximately 1,300 mg/kg), 2,4-DCP has not been
judged sufficiently toxic to be eliminated from 2,4-D
formulations.

The effects of 2,4-DCP on human health have not been
well studied. Boutwell and Bosch (1958) examined the
carcinogenicity of 2,4-DCP and found it to be a weak
tumor promoter. It was also found to inhibit oxidative
phosphorylation in rat liver and brain mitochondria
(Mitsuda and others 1963).

Somani and Khalique (1982) found that after intravenous
administration of 2,4-DCP in rats, the chemical was rapidly
metabolized to glucuronide and other conjugates and was
eliminated from the body. They showed that half-lives in
the kidney and liver are longer than in other tissues,
indicating that the liver is a major organ for metabolism,
and that the higher levels in the kidneys correlate with that
being the route of elimination.

Seyler and others (1984) performed some preliminary
reproductive screening procedures and found that 2,4-
DCP did not depress sperm penetration of ova and sperm
motility in vitro when compared with controls. A 2,4-DCP
teratology study recently reviewed by EPA found a NOEL
of 350 mg/kg/day; the lowest effect level was found to be
750 mg/kg/day with the effect being delayed ossification
(EPA 1985d).

in conclusion, 2,4-DCP appears to be less toxic than the
parent herbicide 2,4-D. 2,4-DCP is the immediate
microbial breakdown product of 2,4-D, and is in turn
further oxidized by the same organisms. The rate function
for each of the steps in this long series of oxidations is
higher than the preceding step. Breakdown thus becomes
easier with each step. The products are mostly not
liberated but remain captive in the microorganims,

2,4-DCP is so volatile that if it were to escape it would
immediately dissipate. It also has an exceedingly low
olfactory threshold; extremely small amounts are
detectable by smell. The result of these factors is that only
applicators or others working directly with the material
before it is applied have any significant opportunity for
contact.

The eight manufacturers of 2,4-D in the United States
have subjected their products to analysis for 2,4-DCP.
Total chlorophenols, of which 2,4-DCP is predominant,
were about 0.3 percent in the most contaminated sample.
Therefore, at worst, such immediate contact is something
less than 0.3 percent of the corresponding exposure to 2,4-
D. Many contained no detectable chlorophenols. Other
chlorophenols include 2,6-DCP and the 2-chloro- and 4-
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chlorophenols, all of which are minor contributors (Warren
1983).

Environmental exposures will not correspond to the
amount of 2,4-D applied, either as a fixed fraction of
impurity or as a fraction of applied and degraded 2,4-D. As
an impurity, 2,4-DCP has a high vapor pressure, so it
evaporates and disappears quickly. As a metabolite of soil
organisms, 2,4-D is almost entirely entrained in those
organisms, although at high levels of 2,4-D in water some
DCP can be found. Environmental exposure to 2,4-DCP is
so low that it cannot be measured.

The other impurity is 2,7-dichloro dibenzo-p-dioxin
(DCDD), which differs only slightly in structure from the
well-known 2,3,7,8 TCDD, but differs significantly in
toxicity. Two concerns of DCCD's toxicity have been
expressed: DCDD is alleged to be a teratogen and to be
carcinogenic.

DCDD has been found in 3 of 30 samples of U.S.-
produced 2,4-D, along with traces of other relatively
nontoxic chlorodioxing with three and four chlorines. Most
chlorodioxins have not been well studied. The concen-
trations in the three positive samples ranged from 25 to 60
ppb. If the maximum expected human dose of 2,4-D is 0.1
mg/kg, and for convenience all 2,4-D is assumed to
contain 100 ppb of DCDD, the dose of DCDD to the
exposed human would be 0.00000001 mg/kg.

The toxicologic studies from which these concerns arise
are reported by Khera and Ruddick (1973), who discussed
fetotoxic effects of DCDD, and the National Cancer
Institute (1979), which conducted carcinogenesis studies
in two species. Khera and Ruddick fed DCDD at dosages
of 1 and 2 mg/kg daily to determine whether DCDD could
cause birth defects. The observed effect at 1 mg/kg was a
modest degeneration of heart muscle fibers and some
fluid accumulation around the heart in a few of the
animals. A somewhat greater number of animals were
affected at 2 mg/kg. Both effects are in the category of
general fetal toxicity. No teratogenic effect was found.

The National Cancer Institute (1979) work was carried out
by feeding DCDD as 0.5 and 1 percent of the total diet for
2 years. The data indicated a "suggested" carcinogenic
effect in male mice that was not strong enough to support
a conclusion that DCDD is a carcinogen. Male mice and
rats of both sexes did not significantly respond.

Comparing the extremely low amounts of 2,4-DCP and 2,7
DCDD that have been detected in 2,4-D, with the amounts
showing an effect from exposure to either contaminant,
the conclusion, follows that neither 2,4-DCP nor 2,7-
DCDD, at maximum occupational or environmental
exposures to 2,4-D, represents a human hazard.

2-4,> may have other less toxic dioxin contaminents.
Although these other contaminents have not been well
studied, current scientific thinking as explained by EPA's
Chlorinated Dioxins Working Group does not find that
these other dioxins are of the same degree of toxicological
concemn as 2,3,7,8 TCDD.
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EPA (1987c) reported on the potencies of dioxins (mono,
di, and tri CDD's), some of which may be present as
contaminants in 2,4-D, relative to 2,3,7,8-TCDD. The
LDsq of guinea pigs for mono through tri CDDs is 10,000
times less than that of 2,3,7,8-TCDD. Receptor binding of
mono through tri CDDs is 100 to 1,000 times less than
that of 2,3,7,8-TCDD (Knutson and Poland 1980, as cited
in EPA 1987¢). The enzyme induction in animal cells of
mono, di, and tri CDDs is 1,000 times less than that of
2,3,7,8-TCDD (Bradlaw and others 1985b, as cited in EPA
1987¢). The immuno toxicity (in vitro) of the mono through
tri CDDs is 5,000 times less than that of 2,3,7,8-TCDD
(Greenlee and others 1985b as cited in EPA 1987c).

Common Name: Picloram
Chemical Name: 4-amino 3,5,6-trichloropicolinic acid
Major Trade Names: Tordon 22K, and Tordon 2K

Major Applications in Noxlous Weed Control:
Picloram is used for the control of broadleaf weeds on
rangeland and permanent grass pastures.

Environmental Fate

Most information on the fate of picloram in soil and water
is the result of laboratory and field studies with agricultural
systems.

Picloram is rapidly absorbed by plant roots and less
rapidly by foliage. Once absorbed, it is readily translocated
throughout the plant and tends to accumulate in new
growth. It is highly stable and remains largely intact within
the plant.

Picloram is considered moderately to highly persistent in
soils under conditions of normal application. Reported half-
lives vary from 1 month to over 13 months. Persistence is
generally shorter in soils with high organic matter and
adequate moisture such as in forest soils and in warm
temperatures. Picloram degrades in soil via microbial
rather than chemical routes, but amounts of picloram
decomposed are small. Picloram photodecomposes on
soil surfaces to the greatest extent under intense sunlight
(USDA, FS 1984),

Picloram is considered a mobile herbicide and is
reversibly adsorbed on soil particles. Adsorption is
greatest in soils high in organic matter and increases with
decreasing pH, particularly in clay soils. Leaching occurs
to the greatest extent in sandy, light-textured soils and in
soils poor in organic matter. Because of the water
solubility of picloram and its salts and its leaching
tendencies, runoff from treated areas can contain
relatively high concentrations of picloram (USDA, FS
1984).

Toxicity to Nontarget Organisms

Picloram is phytotoxic to many nontarget plants and is
highly toxic to young pine seedlings. Several incidents of
damage to nontarget plants from picloram spray drift have
been reported. Certain plant species have been injured as
long as 5 years after application because of picloram's
persistence.
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Honey bees showed no-observable effect and no increase
in mortality when sprayed with or fed picloram at 1,000
ppm in a 60-percent sucrose syrup. Most aquatic
arthropods exposed for 24 hours to picloram had LCq,'s
ranging from 50 to 120 ppm. Daphnia sp., the water flea,
showed no-observable effect at 380 ppm during a 24-hour
exposure period. Picloram is considered to be relatively
hontoxic to soil microorganisms. Fungi appear to be able
to tolerate concentrations of picloram as high as 1,000
ppm. At moderate concentrations (up to 10 ppm), some
species exhibited stimulated growth rates. Picloram is
relatively nontoxic to birds. Single dose tests with male
mallard ducks and pheasants resulted in LDg's of greater
than 2,000 mg/kg. No studies have been conducted on
warm-blooded wildlife to date. Studies on mammals show
low toxicity in a humber of species. The acute oral LDs, in
the rat is 8,200 mg/kg. In the mouse, rabbit, and guinea
pig, the acute oral LDy, is 2,000-4,000; 2,000; and 3,000
mg/kg, respectively. Sheep showed no ill effects when
given one dose of picloram up to 650 mg/kg, and cattle
showed no ill effects on one oral treatment of up to 448
mg/kg picloram (USDA, FS 1984).

Studies have found picloram to appear to be moderately
toxic to cold water fish (trout) and slightly toxic to warm
water fish (catfish, bluegill) (EPA 1985b). But, chronic
studies on lake trout suggest that low concentrations of
picloram will adversely affect the rate of yolk sac
absorption and growth of fry.

The following source documents present detailed
information on the fate and behavior of picloram in the
environment and potential impacts: Ghassemi and others
1981; USDA, FS 1984; and DOE, BPA 1983. In
accordance with 40 CFR 1502.21, these documents are
incorporated into this DSEIS by reference.

Toxicity

On the basis of the acute oral LDs, of greater than 3,000 in
rats, mice, and guinea pigs (EPA, 1984a), picloram can be
classified as slightly toxic. Human sensitization studies
have shown that the combination of 2,4-D and picloram is
capable of producing sensitizing reactions.

The lowest reproductive NOEL reported for picloram is
1,000 ppm (50 mg/kg/day in rats, with reduced fertility at
the lowest effect level of 3,000 ppm (150 mg/kg/day) (EPA
1984a). Teratogenic effect was absent in rats at doses up
to 1,000 mg/kg/day given through the period of organ
formation, The doses were high enough that several
maternal deaths occurred at the upper levels. Even at
such intake, no fetal wastage or postnatal effects occurred
among survivors. Skeletal development was slowed at the
highest dose (USDA, FS 1984).

A 6-month dog feeding study, during which test animals
were exposed to picloram at the dietary levels of 0, 7, 35,
and 175 mg/kg/day, resulted in a chronic NOEL of 7
mg/kg/day. Increased liver weights were reported at 35
mg/kg/day (EPA 1985b).

Two chronic feeding studies performed by Industrial Bio-

Test Laboratories have been invalidated by EPA (1984a).
EPA has asked for additional data on chronic rodent and

nonrodent studies.

EPA has established a provisional allowable daily intake
{PADI) of 0.007 mg/kg/day based on the 6-month dog
study using a safety factor of 1,000.

Experts disagree on the interpretation of studies on the
potential of picloram to cause cancer. The early studies
were not designed as carcinogenicity assays but were
lifetime general toxicity evaluations in which observation of
tumor formation was incidental. More recently, the
National Cancer Institute (1978) carried out a study in rats
and mice in which the animal work was contracted to a
private laboratory, but the project was jointly designed and
assessed. Rats were maintained at average dietary
concentrations of about 0.75 percent and 1.5 percent
(7,437 ppm and 14,875 ppm) picloram in the diet for 80
weeks. The rats were then observed for 33 weeks and
killed. Mice were given a diet containing about 0.25
percent and 0.5 percent (2,531 ppm and 5,062 ppm) for
80 weeks and observed for 10 weeks. (These doses are
about 500 and 1,000 mg/kg/day in the respective species.)
Lifespan is somewhat over 2 years for both species.

The observations of these studies showed a nonsignificant
increase in thyroid tumors in rats but not in mice and a
significant increase in benign liver tumors in female rats.

EPA has determined that some studies on long-term
effects performed by IBT were invalid due to improper
laboratory practices. In addition, an NCI oncogenicity
study on rats and mice fed picloram was negative for
oncogenic effects except in the female rats treated at 743
mg/kg/day. The effects observed were increased
incidences of liver neoplastic nodules. However, the study
has drawn criticism because it was conducted in the same
room as other tested chemicals which have been shown
capable of producing the same lesions. A new replace-
ment study in rats is close to completion. Other chronic
and subchronic studies do not exhibit oncogenic effects.

The data does not support a contention of carcinogencity,
but an open and valid scientific question exists about the
meaning of the nodules or benign tumors of the liver.
Therefore, a worst-case assumption is made that picloram
is carcinogenic and a cancer risk assessment is provided
in Appendix N.

Studies have shown that hexachlorobenzene (HCB), a
contaminant of picloram, is a carcinogen in several rodent
species. Based on this information, EPA conducted a risk
assessment and has estimated the dietary cancer risk to
the public of HCB in the fat and milk of cattle fed picloram-
treated grass to be 4.6 x 102 to a 70-kg adult and

1.4 x 107 to a 10-kg child. These risk estimates are based
on 200 ppm of HCB in currently registered technical
picloram. EPA has concluded that this risk is acceptable.
EPA will impose a maximum limitation of 200 ppm of HCB
in technical picloram and is requiring the registrant to
submit a revised confidential statement of formula to
reflect this required limit (EEPA 1985b).

Nitrosamine may be a potential contaminant of the various
amines used to produce the amine salts of picloram. This
chemical is regulated under that rule which requires
testing to show that a level of 1 ppm of nitrosamine
contamination is not exceeded [45 FR 42854].
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Picloram was mutagenic to strep. coelicolor sp. test strain
but not to four strains of S. typhimurium. Other studies
were determined to be insensitive tests not capable of
determining mutagenicity in the test system (EPA 1984b).
No evidence leads to the conclusion that picloram
presents a mutagenic risk to humans. EPA has requested
more picloram mutagenicity studies. The worst-case
assumption is that picloram is a mutagen.

Common Name: Glyphosate
Chemical Name: N-(phosphonomethyl) glycine
Major Trade Names: Rodeo

Major applicatlons in Noxlous Weed Control:
Glyphosate is used to control many annual, biennial, and
perennial broadleaf weeds and grasses in honcropland
areas.

Environmental Fate

Because glyphosate is a relatively new pesticide, its
environmental fate and potential ecological effects of its
use have not yet been extensively studied. The small
amount of existing data was obtained almost entirely from
greenhouse and laboratory studies with agricultural
systems and laboratory animals, studies largely generated
by the manufacturer. This data shows glyphosate's high
effectiveness, shon persistence in soil and water, and low
toxicity to animals.

Glyphosate is absorbed almost exclusively via plant
foliage and is translocated throughout the plant. Less than
1 percent of the glyphosate in the soil is absorbed via the
roots. Glyphosate is apparently not metabolized to a
significant degree in plants, and its mode of action is
believed to involve inhibition of aromatic amino acid
syntheses (USDA, FS 1984).

That glyphosate is rapidly and strongly adsorbed to soil
particles accounts for its observed lack of mobility, its lack
of leaching tendency in soil, and its unavailability for root
uptake. Adsorption to soil is believed to be through the
phosphonic acid component. The phosphate level in the
soil influences the amount of glyphosate adsorbed, and
glyphosate adsorption is greater in soils with high
concentrations of trivalent metals such as aluminum and
iron, rather than high concentrations of sodium and
calcium (Dost 1983).

Glyphosate dissipates fairly rapidly in soil (half-life of
about 2 months). This dissipation mainly results from
microbial degradation. The main soil metabolite of
glyphosate is aminomethylphosphonic acid (AMPA), which
itself is also highly biodegradable. Glyphosate is subject to
biodegradation in natural waters and has an estimated
half-life of 7 1o 10 weeks (USDA, FS 1984).

Toxicity to Nontarget Organisms

Glyphosate generally has low toxicity to mammals, having
LDso's ranging from 2,836 mg/kg in rabbits to 4,750 mg/kg
in rats. Bioassays on several aquatic invertebrates and
fishes have found 96-hr LCg, values ranging from 2.3 mg/1
to fathead minnows to 43 mg/1 to mature scuds. The
surfactant in Roundup is highly toxic to fish and is not
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proposed for use by BLM. Animal feeding studies with
glyphosate have found low toxicity to rat, mallard duck,
and quail and little or no potential for bioaccumulation.
Teratogenicity was not detected in test dosages (USDA,
FS 1984).

The following source documents present detailed
information on the fate and behavior of glyphosate in the
environment and potential impacts: Ghassemi and others
1981; USDA, FS 1984; DOE, BPA 1983. In accordance
with 40 CFR 1502.21, these documents are incorporated
by reference into this SEIS. The following information was
obtained from these reviews and from the publicly
available data from EPA.

ToxlIclty to Animals and Humans

Known Toxic Effects in Humans. EPA's Pesticide Incident
Monitoring System, which is a voluntary reporting system,
contains 91 reports of incidents in which humans were
exposed to glyphosate. Of those, 49 reports involved
humans who had a history of exposure and 39 reports
documented some kind of diagnosis being made by a
physician or through a poison control center. The primary
and most frequent diagnosis is contact dermatitis and
conjunctivitis. No fatal cases of human poisoning have
been reported (WSSA, 1983).

Acute Toxicity. Acute oral and dermal toxicity data place
technical glyphosate in Toxicity Category Ill. Primary eye
and skin irritation data show that technical glyphosate is
hot a primary skin irritant (Toxicity Category 1V), and is
only minimally irritating to the eye (Toxicity Category 1l1).
Acute inhalation or dermal sensitization studies have not
been submitted but are required EPA 1986b). Rodeo has
an LD, of greater than 5,000 mg/kg (no rats died at that
level) but is nonirritating in skin and eye tests (Monsanto
1983).

Reproductive ToxIcity. Teratology studies of
glyphosate conducted with rats and rabbits also have
been reviewed by EPA. These studies were negative for
teratogenic effects. In these studies, teratogenic effects
were not observed at the highest dose tested (3,500
mg/kg/day) in the rat or at the highest dose tested (350
mg/kg/day) in the rabbit. Maternal effects such as
inactivity, stomach hemorrhage, reduced body weight
gain, and death were observed in the rat at the highest
dose tested. In the rabbit, soft stools, diarrhea, nasal
discharge, and death were observed at the highest dose
tested. The maternal NOEL for the rat was 1,000
mg/kg/day. The maternal NOEL for the rabbit was 175
mg/kg/day. In addition, mutagenicity studies on glyphosate
have been reviewed and determined to be negative (EPA
1984c).

Chronic Toxicity. Existing chronic feeding/oncogenicity
data includes chronic feeding/oncogenicity studies in mice
and rats and a 1-year chronic¢ feeding study in dogs. See
also a discussion of these studies under the oncogenicity
section. A 2-year rat feeding study using technical
glyphosate has replaced invalidated chronic feeding
studies conducted by IBT. This replacement study has
been reviewed by EPA, which reports no oncogenicity at
the highest dose tested and a systemic NOEL greater
than 31 mg/kg/day (EPA 1984c). Based on these study



results, EPA has established a systemic NOEL of 30
mg/kg/day.

A 2-year chronic/cancer mouse feeding study (see
discussion next section) noted effects on the liver and
kidneys in the females at 30,000 ppm. The NOEL for non-
neoplastic chronic effects was 5,000 ppm (750 mg/kg/day)
(EPA 1986b).

A 1-year chronic feeding study in dogs tested doses of 0,
20, 100, and 500 mg/kg/day, administered by capsule.
The only effect of treatment was an apparent decrease in
the absolute and relative weights of pituitaries from mid-
and high-dose dogs. More data has been requested to
better assess this apparent effect. The tentative NOEL is
20 mg/kg/day pending submission of requested data(EPA
1986b). This NOEL was not used in the risk assessment
because of unanswered questions regarding this study.

A replacement three-generation reproductive study of
glyphosate in rats has been reviewed by EPA. The NOEL
established from these replacement data is 10 mg/kg/day
(EPA 1984c). EPA has established an acceptable daily
intake (ADI) of 0.1 mg/kg/day. The ADI is based on the
NOEL of 10 mg/kg/day in the three-generation repro-
duction study and utilizes a hundredfold safety factor. The
ADI provides a yardstick for determining safe levels of
chronic exposure.

Mutagenicity. Glyphosate was nonmutagenic in
microbial assays and mammalian cell assay systems both
invitro and in vivo (EPA, 1984c). There is no evidence to
indicate that it is mutagenic or presents any mutagenic
risk to humans,

The chronic feeding/oncogenicity study in mice tested
dosages of 1,000, 5,000, and 30,000 ppm. Glyphosate
produced an equivocal oncogenic response in the mouse,
causing a slight increase in the incidence of renal tabular
adenomas (benign kidney tumors) in males at the highest
dose tested of 30,000 ppm. The EPA toxicology Branch
Ad Hoc Oncogenicity Committee tentatively classified
glyphosate as a "Class C" oncogen. The studies were
reexamined by a consulting pathologist, and data was
submitted showing that another kidney tumor had been
found in control males. (No renal tumors were found in
controls in the original examination.)

EPA then requested that more kidney sections from the
mouse study be prepared and examined. The resultant
microslides were examined by several pathologists, who
found no more tumors but confirmed the presence of the
tumors found in the original study. The apparent lesion in
the control kidney was not present in any of the additional
sections. After examination of the slides, EPA (1986b)
concluded that this lesion did not "represent a
pathophysiologically significant change."

The apparent oncogenic response, however, was a
marginal response at best. The doses tested were high-3
percent of the diet—and the target tissue had no
corresponding increase in the incidence of preneoplastic
changes, such as hyperplasia or dysplasia. Moreover,
because glyphosate was found to be negative in

acceptable mutagenicity studies, the compound is not
known to be genotoxic (EPA 1986b).

Because of the equivocal nature of the findings, the
Toxicology Ad Hoc Oncogenicity Committee asked the
expert assistance of the FIFRA Science Advisory Panel
(SAP) in determining the proper Weight-of-the-Evidence
‘classification for the study. After reviewing all the existing
evidence, the SAP proposed that glyphosate be classified
as "Class D", or having "inadequate animal evidence of
oncogenicity." The main reason for the SAP's assessment
was their determination that, after adjusting for the greater
survival in the high-dose mice compared to concurrent
controls, no statistically significant difference existed. The
SAP further noted that, although comparison of these
findings to historical control incidences yielded a
statistically significant result, this finding did not override
the lack of significance of comparisons to concurrent
controls. The SAP determined that the oncogenic potential
of glyphosate could not be determined from existing data
and proposed that the study be repeated to clarify these
equivocal findings (EPA 1986h).

After considering the expert opinion of the SAP and
reconsidering all relevant data for this compound, in
particular the statistical assessment provided by the SAP,
EPA agreed that not enough data exists to adequately
address the question of whether the apparent effects
noted in the mouse study are biologicaly relevant.
Therefore, to fully address this question, the EPA is
requiring that this study be repeated with more animals in
each test group to increase the statistical power of the
study (EPA 1986b),

Other non-neoplastic changes noted in high dose male
mice included centrilobular hypertrophy and necrosis of
hepatocytes, chronic interstitial nephritis, and proximal
tubule epithelial cell basophilia and hypertrophy in
females. The NOEL for non-neoplastic chronic effects was
mid-dose level, 5,000 ppm. This study is acceptable as a
chronic feeding study (EPA 1986b).

The lifetime feeding study in rats tested dietary
concentrations of glyphosate of 0, 30, 100, and 300 ppm.
These concentrations were adjusted during the study to
maintain actual doses of 0, 3, 10, and 31 mg/kg/day in
males and 0, 3, 11, and 34 mg/kg/day in female rats.
Thus, the doses tested in the rat chronic study were about
1/100 of those tested in the mouse study. Although no
effect of treatment on the incidence of non-neoplastic
lesions was noted, a marginal apparent increase in the
incidence of interstitial cell tumors of the testes was
observed in the rats.

Historical controls were used in the weight-of-the-evidence
analysis 1o show the range of variability in the background
spontaneous incidence of any lesion. Historical controls
were also used to supplement the data provided by a
concurrent control group. Because of the absence of a
dose-dependent effect, the lack of preneoplastic changes,
the wide variability in the spontaneous incidence of this
tumor, the similarity in incidences between the high dose
group and the historical controls, and lack of any evidence
of genotoxicity, the analysis concluded that the observed
incidence did not show an oncogenic response.
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An independent review of the data raised a question of
possible thyroid carcinoma in high-dose females. After a
review of the slides by a consulting pathologist and a
reassessment of all relevant data, including the fact that
no eftect of treatment on tumor latency or the combined
incidences of adenoma and carcinoma was apparent,
EPA (1986b) concluded that the data did not show a
carcinogenic response in the thyroid.

In view of the large difference in doses between the rat
and mouse studies, the Toxicology Branch Oncogenicity
Review Committee speculated that "a toxic, or MTD
(Maximally Tolerated Dose), was not reached in [the rat]
study," and that at doses “close to an MTD, tumors might
have been induced." The rat study was re-reviewed for
evidence that the highest dose tested was an MTD.
Because no effect of treatment was noted on survival,
body weight gain, clinical pathology, or findings of
necropsy, no evidence exists that the highest dose tested
is an MTD. A repeat rat study is required in which the
highest dose tested is an MTD. This study is acceptable
as a chronic feeding study, since an MTD is not required
to satisfy EPA guidelines for chronic toxicity studies.
Because an MTD was apparently not reached in this
study, it does not fulfill the EPA Guidelines for a rat
oncogenicity study (EPA 1886b).

The State of California's Department of Food and
Agriculture has undertaken an ongoing review of studies
submitted to it for registration of glyphosate. Some of
those studies were also submitted to EPA for the federal
registeration process. The State's preliminary findings as
they relate to EPA's review summarily are as follows:

Chronic rat, onco rat, and repro rat studies had a data
gap, were inadequate studies with no adverse effect
indicated; chronic dog, terato rat, terato rabbit, gene
mutation and chromosome studies had not data gap with
no adverse effect indicated; onco mouse study had no
data gap with possible adverse effect indicated; and DNA
damage study had a data gap, was an inadequate study
with possible adverse effect indicated. The neurotox study
was not required (CDFA 1986).

For the purposes of this risk analysis, a worst-case
assumption is made that glyphosate is a carcinogen, and
a risk assessment was conducted. Glyphosate's cancer
potency is discussed in Appendix N.

Wildlife Health Effects

It has been suggested that BLM consider the impacts of
its proposed chemical weed control program on the health
of fish and wildlife because of the dose levels for animals
portrayed in the worst-case analysis (Appendix N). The
dose levels depicted are a direct result of feeding studies.
Duplication of these conditions in the field would require
applying herbicides in extremely large amounts, which
would far exceed label recommendations.

A risk analysis on fish and wildlife exposure to herbicides
is presented in the Final Environmental Impact Statement
on the Eradication of Cannabis on Federal Lands in the
Continental United States. A similiar analysis has been
made for the herbicides used in this control program. A
summary of this analysis follows.
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A review of BLM monitoring data concluded that
concentration levels as high as those for the routine case
scenario in the referenced analysis are unlikely. BLM
monitoring data for picloram (Chapter 2, Water Resource
FEIS) shows that less than 35 percent of the samples
taken contained a detectable level of residue, and that the
maximum concentration was 0.18 micrograms/liter
(0.00018 ppm). Thus, acute and chronic toxic effects
would occur only from extreme case accidental spill
exposures in localized areas.

In the extremely unlikely event that small animal or aquatic
species should receive a lethal dose from the weed
control program, individual fatalities would result. Such
fatalities, however, would have no significant impact on
the overall population of the species.

A rigsk assessment was conducted to determine the
potential wildlife impacts of the use of herbicides to control
noxious weeds. A general description of the assessment
is given here; details of the wildlife exposure analysis are
given at the end of this section. Table K-1 shows the
representative wildlife species and parameters
considered.

Wildlife risk from noxious weed control with herbicides is a
function of the inherent toxicity (hazard) of each of the
herbicides to ditferent animals and of the amount of each
chemical (exposure) that wildlife may take in during a
control operation.

The toxicity of herbicides to wildlife varies among
individuals of the same species (intraspecific), between
different species (interspecific), and, often most markedly,
between different classes of animals. Thus, a chemical
may be more toxic to birds than to mammals, or more
toxic to fish than to birds. Toxicity testing, however, has
been conducted on relatively few wildlife species,
particularly for dicamba and glyphosate. Most laboratory
testing has been conducted on rats and mice to estimate
human toxicity. Thus, to determine the potential impacts of
estimated doses on wildlife, one must compare those
estimates with laboratory results on the few species that
have been tested. The following sections present a review
of the toxic hazard to wildlife of each of the herbicides
proposed for use.

Wildlife Hazard Analysis

The toxicity of the four herbicides to mammalian
laboratory species was discussed in the human health
section of this risk analysis.

2,4-D

2,4-D is recognized as being moderately toxic to
vertebrates (USDA, FS 1984). Much data exists on the
toxicity of various formulations of 2,4-D to vertebrates, and
the toxicity of differing forms of 2,4-D (amines, butyl
esters, isooctyl esters, and propylene glycol butyl ether)
appears to differ significantly. In many instances, toxic
response to 2,4-D formulations appears to be species
specific. In birds, acute oral LDgq's range from 472 mg/kg
in young pheasants to greater than 2,025 mg/kg in
mallards.
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Table K-1. Representative Wildlife and Domestic Species and Associated Biological

Parameters
Body Surface
Body Dally Percent of Food Body Contacting Percent Inhalatlon
Representative  Representative = Weight  Food Intake Contaminated in  Surface Area  Vegetation of Body Volume
Niche Species (Grams) (Grams) Routine Case {cm 2) (Percent) Groomed (L/min)
Insectivorous Flicker 75 15 42 178 57 49 0.038
Birds
Granivorous Dove 100 11 40 216 51 45 0.048
Birds
Ominvorous Jay 70 14 43 170 58 50 0.037
Birds
Piscivorous Kingfisher 250 50 33 398 36 35 0.098
Birds
Camivorous Owl 100 20 40 216 51 45 0.048
Birds
Small Omnivorous Mouse 20 6 55 74 93 72 0.017
Mammals
Medium Herbivorous Rabbit 1,350 130 24 1,224 19 21
0.480
Mammals
Large Herbivorous Deer 68,000 2,500 11 16,722 4 7 11.100
Mammals
Camivorous Fox 5,670 475 18 3,189 11 14 1.520
Mammals
Insectivorous Toad 22 5 54 79 90 0 0.007
Amphibians
Carnivorous Snake 40 22 48 117 72 0 00334
Reptiles
Domestic Cattle 453,590 12,000 7 59,292 2 4 50.6
Animals
Chicken 2,000 300 22 1,591 1 19 .484
Dog 13,000 NA NA 5715 8 1" 3.06

NA = Not applicable or not available
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Animals do not bioaccumulate 2,4-D to any great extent.
The 2,4-D that is absorbed is usually eliminated rapidly in
unmetabolized form. Reviews of animal metabolism and
bioaccumulation of 2,4-D and its formulations include
Mullison (1981), Loos (1975), Hayes (1982), Lommen
(1980), and the State of Minnesota (1978).

Little monitoring data exists on 2,4-D levels in wildlife. But
studies by Erne(1974, 1975) that samples 2,4-D levels in
liver and kldney tissue of 250 animals taken by hunters or
found dead in Sweden from 1968 to 1972 showed
residues ranging from 0.05 to 6 mg/kg. Newton and Norris
(1968, cited in USDA, FS 1984) sampled blacktail deer
from sites that had been treated with 2,4,5-T and atrazine
but did not detect residues in most tissues.

Picloram
A review of the toxicological properties of picloram
indicates this herbicide is slightly toxic to be of low toxicity

to most organisms (USDA, FS 1984). The acute oral LD5g
for birds ranges from greater than 2,000 mg/kg in male
mallards and pheasants (Tucker and Crabtree 1970) to
6,000 mg/kg in chickens (Lynn 1965).

No field studies have been conducted to determine the
effects of picloram on wildlife. Five-day feeding studies
reported LCrq's of greater than 5,000 ppm in gamebirds
(Tucker and 8rabtree 1970; Heath and others 1972). A 2-
week dietary study on Japanese quail showed reduced
egg fertility and hatchability at 1,000 ppm, but no effects
were seen at 100 ppm (Kenaga, 1969). A three generation
study with Japanese quail at 100, 500, and 1,000 ppm
showed no effects on food consumption, egg production,
hatchability and fertility, survival, and body weight
(Kenaga, 1969). Chicken eggs exposed to application
rates comparable to 9.98 Ib/acre for 3 days were not
adversely affected, and adult ¢hickens from the sprayed
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eggs revealed no reproductive effects (Somers and others
1978a, 1978b).

Honeybees showed no observable effects and no
increase in mortality when sprayed with or fed picloram at
1,000 ppm in a 60 percent sucrose syrup (Morton and
others 1972). Likewise, caged honeybees sprayed with 4
Ib active ingredient/acre showed no increased mortality
rates after 14 days (Moffett and others 1972)

Glyphosate

Although relatively litile data exists on the toxicity of
glyphosate to wildlife species, glyphosate is considered to
be slightly toxic to mammals in the environment (USDA,
FS 1984). Acute oral LDgg's in birds range above 4,640
mg/kg for mallards and quail. No monitoring data exist,
however, on levels of glyphosate in wildlife or other
gnvironmental components.

Residue and metabolism studies have shown that
glyphosate is only slowly absorbed across the
gastrointestinal membranes and that tested vertebrates
retained only minimal amounts in their tissues and rapidly
eliminated residues (Monsanto 1982).

Dicamba

A review of laboratory studies of dicamba on mammals
and birds suggests that dicamba is slightly toxic to wildlife
(USDA, FS 1984). The avian acute oral LDgq ranges from
673 mg/kg in female pheasants to 2,000 mg/kg in mallards
(USDA, FS 1984). Dicamba is moderately toxic to
amphibians (LDgq = 106 mg/kg, tadpoles).

No field studies have been conducted to determine the
effects of dicamba on wildlife, but existing laboratory
studies (EPA 1983) characterize dicamba as slightly toxic
to birds. Eight-day feeding studies of dicamba in bobwhite
quail and mallards showed no effects at 10,000 ppm, the
highest dose tested (Ghassemi and others 1981). Chicken
eggs injected with 400 ppm dicamba showed decreased
hatching rates, while no effects were observed at 300 ppm
(Dunachie and Fletcher 1970). No teratogenic effects
were apparent at either dose.

Studies of the effects of dicamba on honeybees show
varying results, but generally a low toxicity (USDA, FS
1984). Oral LDgq's range from 3.6 ug/bee (Pimentel 1971)
to more than 100 ug/bee (Ghassemi and others 1981).
Because an application rate of 1 Ib/acre would result in
1.25 ug/bee (Ghassemi and others 1981), these LDg's
far exceed what would normally be experienced in the
field.

Dicamba does not bioaccumulate appreciably in animals
and is rapidly excreted in the urine as a metabolite or in its
original form (USDA, FS 1984).

Aquatic Hazard Analysis

2,4-D

The aquatic toxicity of the butoxyethanol ester of 2,4-D

ranges from highly toxic to moderately toxic (USDA, FS
1984). (Classifications for relative toxicity are based on

Clarke and others (1970), where 96-hr LCxg) values are
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described as follows: < 1 ppm, dangerous or highly toxic,
1-10 ppm, harmful or toxic, and > 10 ppm, slightly toxic. In
this analysis the classification of "harmful or toxic" will be
referred to as moderately toxic.) Acute LCgq values range
from about 0.5 ppm to 10 ppm for most species (Table K-
2). Amphipods (Gammarus) and snails (lymnea) are
among the most sensitive groups. The acids, to which
esters hydrolyze, are not nearly as toxic. Esters are
typically 100 times more toxic than their corresponding
acids (Ghassemi and others 1981).

Field studies show that 2,4-D does not bioconcentrate or
persist in fish (Halter 1980). Several studies with bluegill
have reported bioconcentration factors of less than 1
(Sigman 1979b; Sikka and others 1977, both in USDA, FS
1984). Rodgers and Stalling (1972, in Ghassemi and
others 1981) reported 2,4-D bioconcentration factors of 7
to 55 for fish. Concentrations, however, peaked within 1 to
8 hours after exposure, and residues were rapidly
eliminated.

The esters of 2,4-D rapidly hydrolyze to the acid. In cool,
nutrient-poor natural surface waters 2,4-D may remain
stable for many months. Volatilization loss from water is of
low potential (Ghassemi and others 1981).

Dicamba

Dicamba is only slightly toxic to most aquatic organisms
(USDA, FS 1984). Dicamba salts and the free acid are
considered toxicologically equivalent because the salt
hydrolyzes to the free acid in an aqueous environment
(EPA 1983). Short-term LCgq values are greater than 10
ppm for fish, amphibia, and most invertebrates (Table K-
3). The amphipod Gammarus lacustris with a 96-hr LCxgq
of 3.9 ppm, has shown a greater sensitivity to dicamba
than any other aquatic animal tested (Sanders 1969, in
Pimentel 1977, as cited in USDA, FS 1984). A 48-hr EC5
of 11 ppm was determined for Daphnia pulex (Sanders
and Cope 1966, in Hulbert 1975, as cited in USDA, FS
1984). Daphnia magna, with a 48-hr ECg of greater than
100 ppm (Johnson and Finley 1980) does not appear to
be as sensitive as D. pulex. No long-term aquatic toxicity
studies have been reported.

Studies with a model aquatic ecosystem have shown no
evidence of bioconcentration of dicamba or its
metabolites. After application at 1 Ib/acre, 0.02 ppm was
detected in fish (Sanborn 1974; Yu and others 1975, both
as cited in USDA, FS 1984).

Field studies have shown rapid dissipation of dicamba
residues in a stream flowing from a watershed treated at 1
Ib/acre (USDA, FS 1984). Maximum residues of 37 ppb
accrued at 5.2 hours and decreased to less than 1 ppb
(background level) within 37.5 hours after spraying (Norris
and Montgomery 1975). Slower dissipation was observed
in a pond treated at 4 Ib/acre (Scifres and others 1973, as
cited in USDA, FS 1984). Maximum dicamba
concentrations of 11 ppb were completely dissipated
within about 40 days.

Glyphosate
The Rodeo formulation (53.5 percent isopropylamine salt
of the active ingredient N-phosphonomethyl glycine) of
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Table K-2. Toxicity of 2,4-D Butoxyethanol Ester to Aquatic Organisms

Organism
Bluegilt

Rainbow Trout
Fingerlings
Yearlings

Fathead Minnow

Black Bullhead

Cladocerans
Daphnia pulex
D. magna
D. magna (1st
instar)

Amphipods
Gammarus lacustris
Gammarus fasciatus

Stonefly
(Pteronarcys
californica)
Adult
Nymphs

Isopod (sowbug)
Assellus brevicaudis

Copepod
Nitocra spinipes

Crayfish
Orconectes nais

Seed Shrimp

Cypridopsis
vidua

Glass Shrimp
Palaemonetes
kadiakensis

Shrimp

Eastern Qyster
Crassostrea virginica

Snail
Lymnea sp.

Phytoplankton

Phytoplankton
Euglena
gracilis

Planktonic algae

Lake plankton

8as cited in DEA 1986

Concentration (ppm)
1.2
14210 1.55
9.0

33
56

711077
3.0
56

6.4

0.44
59
6.1

> 1000

26

3.2

3.1

> 100

-
- J\M]

1.0
3.75

0.32
1.0

100.0

4.0

0.36

Effect
96-hr LCxq
96-hr LCso
96-hr LLC50

96-hr LCgq
96-hr LCg0

96-hr LCs0

8 days, no effects
48-hr LCgq
96-hr LCsq
96-hr LCso

96-hr LCs0
96-hr LCgq

96-hr LCg0
96-hr LC50

96-hr LCgp
48-hr LCgp

96-hr LCgp

48-hr LC5p

48-hr ECgp
48-hr LCg0

48-hr LCSO
48-hrs, no effect

96-hr E050|

decrease in

shell growth

6 wks LCyo

4 hrs 16% decline
in carbon fixation

7 days,
growth
inhibited
14 days—in 10% of

cultures, some inhibition
of growth response

no effect

Source
Johnson and Finley 1980
Halter 1980
Dodson and Mayfield 19792

Johnson and Finley 1980
Halter 1980

Halter 1980
Sigmon 19792
Sanders 1970

Johnson and Finley 1980

Sanders 19698
Sanders 1970
Johnson and Finley 1980

FWPCA 19688
Sanders and Cope 19682

Johnson and Finley 1980
Sanders 1970

Linden and others 1979%

Sanders 1970

Johnson and Finley 1980
Sanders 1970

Sanders 1970

Ghassemi and others 1981
Butler 1965,

in USDA, FS 1984

Halter 1980

Butler 19652

uspol, 19828

Butler 19654

UsDOl, 19822

L T
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Table K-3. Toxicity of Dicamba (88% technical) to Aquatic Organisms

Organism

Concentration

96-hour L.C 50 (ppm)

Source

Rainbow Trout
(fingerlings 0.8g)
Cutthroat trout
Coho Salmon (juveniles)
Bluegill
(fingerlings 0.9g)

Amphipod
Gammarus fasciatus

|sopod
Asellus brevicaudus

Glass Shrimp
Palaemonetes kadiakensis

Cladoceran
Daphnia sp.

Daphnia magna (1st instar)

Frog, tadpole
(1-2 wks old)
Adelotus brevis

Frog, tadpole
(1-2 wks old)
Limnodynastes peroni

ad48-hr LC 50
b 48-hr EC 50

28
135

> 50

120a

> 50
135

> 100

> 100

> 56

11b

>100b
185

106

Johnson and Finley 1980 Velsicol Chem. Corp. in
Ghassemi and others 1981

Woodward 1982, in USDA, FS 1984
Lorz and others 1979, in USDA, FS 1984

Johnson and Finley 1980 Velsicol Chem. Corp.,
in Ghassemi and others 1981

Johnson and Finley 1980

Johnson and Finley 1980

Johnson and Finley 1980

Sanders and Cape 19686, in Hurlbert 1975, in
USDA, FS 1984

Mayer and Ellersieck 1986

Johnson 1976, in USDA, FS

1984

Johnson 1976, in USDA, FS
1984

L __________________________________________________ ]
Table K-4. Acute Toxicity of Glyphosate to Aquatic Organisms

Organism Concentration (ppm) Effect Source
Rodeo:
Trout > 1,000 96-hr LCgp Monsanto 1983
Bluegill > 1,000 96-hr LCgp Monsanto 1983
Carp > 10,000 96-hr LCsp Monsanto 1983
Daphnia magna 930 48-hr LCxq Monsanto 1983
Glyphosateb:
Rainbow Trout 140 (120-170) 96-hr LCsp Folmar and others 19772
a8 96-hr LCxq USDA 1981¢
Bluegill 140 (110-160) 96-hr LCsp Folmar and others 19772
(static test)
24 96-hr LCgq USDA 1981¢
(flow-through test)
Carp 115 96-hr LCsq USDA 1981¢
Fathead Minnow 97 (79-120) 96-hr LCg0p Folmar and others 19772
Channel Catfish 130 (110-160) 96-hr LCgp Folmar and others 19772
Daphnia sp 780 40-hr LCsp Monsanto 1982¢
Chironomus plumosus 55 48-hr ECgp Folmar and others 1979°

8ln Ghassemi and others 1981

Technical glyphosate (95% or more of active ingredient) is assumed to be the formulation used.

CIn USDA, FS 1984
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glyphosate is practically nontoxic to aquatic organisms
(Monsanto 1983b). The 96-hr LCgq's for fish are all

greater than 1,000 ppm, and the 48—hr LCsq for Daphnia
magna is 930 ppm (Table K-4) (Monsanto 1983b). No long-
term aquatic toxicity studies have been reported.

Glyphosate has a very low octanol/water partition
coefficient (0.0006 - 0.0017) showing that it has little
tendency to bioconcentrate in aquatic organisms. Sacher
(1978, in USDA, FS 1984) has reported bioconcentration
factors of less than 1 for channel catfish, rainbow trout,
and largemouth bass. USDA (1981, in USDA, FS 1984)
reported a bioconcentration factor of 1.6 in a study with
bluegill.

Glyphosate has an estimated half-life of 7 to 10 weeks in
natural waters (USDA, FS 1984).

Picloram

Picloram and Tordon 22K (24.4 percent picloram-
potassium salt) are generally only slightly toxic to aquatic
organisms (USDA, FS 1984). For Tordon 22K, the bluegill
was the most sensitive species tested; LCgg =5.4108.2
ppm for 24 to 96 hours (in Kenaga, 1969). All other
reported LCg's for Picloram and Tordon 22K are greater
than 10 ppm (Table K-5). LC50's have not been reported
for aquatic invertebrates for Tordon 22K. Tordon 2K,
which is only 2.3 percent picloram-potassium salt, is
expected 1o be less toxic than Tordon 22K. Chronic or
partial life cycle studies have not been reported for Tordon
22K.

Aquatic insects and crustaceans have 24-hr LCgq's of 50
to 120 ppm for picloram. Daphnia showed no effect during
a 24-hour exposure to 380 ppm (USDA, FS 1984). For
lake trout and cutthroat trout, technical grade picloram (90
percent a.i.) is more toxic than the other formulations with
96-hr LC5q's of 4.25 and 5.0 ppm, respectively.

Some aquatic invertebrates (Gammarus fasciatus and
Pteronarcys californica) have also shown a high sensitivity
to technical grade picloram (see Table K-5). Woodward
(1979, in Ghassemi and others 1981) reported increased
fry mortality in cutthroat trout at concentrations of technical
grade picloram greater than 1,300 ug/l and reduced fry
growth above 610 ng/l (flow-through tests). No adverse
effects to fry occurred at below 290 ug/l. Similar findings
have been reported by Scott and others (1977, in Mullison
1985). EPA (1985b) has also reported chronic studies on
lake trout, where low concentrations of picloram adversely
affected the rate of yolk sac absomption and growth of fry.
Johnson and Finley (1980) have reported a chronic NOEL
for lake trout fry of less than 35 ug/l.

No adverse effects on growth were reported for algae,
Daphnia, goldfish, and guppies exposed to 1 ppm
picloram for 10 weeks. Guppies exhibited no adverse
effects at this same concentration after 6 months of
exposure {Lynn 1965, as cited in Ghassemi and others
1981).

Picloram did not bioconcentrate in bluegill or channel
catfish in studies by Bidlack (1981a; 1980b as cited in
Mullison 1985). Mosquito fish (Gambusia sp.) had

concentrations of 1.12 ppb picloram after 567 days of

exposure to a concentration in water of 5 ppb (Youngson
and Meikle 1972, as cited in Mullison 1985).

Picloram apparently does not degrade quickly in aquatic
environments. Concentrations of 1 ppm were detected in
farm ponds next to plots treated at 1 Ib/acre. Residues
declined to less than 10 ppb within 100 days (Haas and
others 1971, in National Research Council of Canada
1974, as cited in USDA, FS 1984). The microbial
degradation rate of picloram in soils is low and is expected
to be low in aquatic environments (Youngson and others
1967, as cited in USDA, FS 1984).

2,4-D and Picloram Mixture

No synergistic effects have been reported for aquatic
organisms exposed to mixtures of 2,4-D and picloram.
The toxicity of the mixture can be described by the toxic
effects of each of its components (see the discussions on
2,4-D and picloram).

Wildlife Exposure Analysis

An analysis of the herbicides' risk to wildlife compared
estimated acute exposures for representative wildlife
species with existing hazard information on closely related
species. Because the hemicides examined in this SEIS
show no tendency to bioaccumulate, long-term
persistence in food chains and later toxic effects, such as
those that result from the use of persistent
organochlorides, were not considered a problem and were
not examined in the risk analysis.

Doses were estimated for a selected group of species that
normally inhabit areas supporting noxious weed growth
and that, because of their relatively high populations and
broad habitat requirements, are most likely to be exposed.
The species were as follows:

Birds
Flicker Kingfisher
Mourning Dove  Screech Owl
Jay
Mammals
Mouse Deer
Rabbit Fox
Amphibian Reptile
Toad Snake
Domestic Animals
Cow Dog

Chicken

Herbicide doses for these representative species were
calculated using a series of highly conservative,
simplifying assumptions concerning routine spraying
operations giving routine dose estimates and highly
unlikely (extreme) dose estimates in which most animals
are directly sprayed with herbicide.

For routine doses, dermal exposures were based on the
levels likely to be found on vegetation leaf surfaces
because the animals are assumed to seek cover during a
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Table K-5. Toxicity of Picloram to Aquatic Organisms
Organism Exposure Time Effects Source
Tordon 22K:
Rainbow Trout 96 hours LCg( 58 ppm; in Kenaga 1969
No mortality, 22 ppm
10 days L.Csp 22.2 ppm Fogels and
(flow through Sprague 1977
test)
Brook Trout 96 hours LCg0 91 ppm; In Kenaga 1969
No mortality, 69 ppm
Brown Trout 96 hours LCg0 52 ppm; In Kenaga 1969
No mortality, 22 ppm
Coho Salmon 24 hours LC50 17.5 ppm Spehar and others 1981
Bluegill 96 hours LCs0 5.4 ppm In Kenaga 1969
Green Sunfish 96 hours LCs0 91 ppm; In Kenaga 1969
No mortality, 39 ppm
Fathead Minnow 96 hours LCg0 29 ppm; In Kenaga 1969
No mortality, 22 ppm
Black Bullhead 96 hours LCsp 91 ppm; In Kenaga 1969
No mortality, 69 ppm
Emerald Shiner 96 hours LCsp 30 ppm In Kenaga 1969
Picloram:
Rainbow Trout 24 to LCg0 24 - 34 ppm U.8. DOI, 1965,
96 hours ae” in Kenaga 1969
Coho Salmon 96 hours LCgp 21 - 28 ppm Bond and others
ae” 1967, in Kenaga 1969
Bluegill 96 hours LCsp 21 - 26.5 ppm Bond and others 1967,
ae’ in Kenaga 1969
Largemouth Bass 24 10 LCgp 13.1- 19.7 ppm USDOI 1964,
48 hours ae’ in Kenaga 1969
Goldfish 2410 LCgq 14 - 36 ppm USDOI 1964,
96 hours ae.' in Kenaga 1969

Mosquito Fish

Stonefly
nymphs,
Pteronarcys
californica

Amphipod

Gammarus
lacustris

Cladoceran
Daphnia sp.

Brown Shrimp

24 to 96 hours

24 hours

24 hours

48 hours

24 hours

10 weeks

48 hours

LCsp 120 - 133 ppm

LCs0 120 ppm

LCs0 50ppm

LCgp 48 ppm

95 percent
mortality at

NOEL at 1 ppm
(No observed
effect on growth
and reproduction)

NOEL at 1 ppm

Johnson 1978 a

Sanders and
Cope 1968 a

Sanders 1969 a

UsDOI 1988, in
Pimentel 1971 a

Lynn 1965 a
530 ppm concentration
NOEL at 380 ppm

Hardy 1966 a

USDOI 1966 a

M
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Table K-5. Toxicity of Picloram to Aquatic Organisms (continued)

Organlsm - Exposure Time Effects Source ~
Eastern Oyster 48 hours NOEL &t 1 ppm Butler 1965 a
{no observed
effect on shell
growth)
Technical Grade
(90% a.i.):
Rainbow Trout 96 hours LCsp 12.5 ppm Johnson and Finley 1980
Lake Trout 96 hours LCgp 4.25 ppm Woodward 1976 a
chronic Decreased rate Johnson and Finley 1980
of yolk sac
adsorption and
growth in fry
at < 0.035 ppm
Cutthroat Trout 96 hours LCsp 5.0 ppm Woodward 1976 a
22 days Increased fry Woodward 1979, in
mortality at USDA, FS 1984 and in
= 1.3 ppm; reduced Ghassemi and others
growth of fry at 1981
> 0.610 ppm; and
no adverse effects
at < 0.29 ppm
Channel Catfish 96 hours LC5p 6.3-15.5 ppm Johnson and Finley 1980
Bluegill 96 hours LCgp 23.0 ppm Johnson and Finley 1980
Amphipod
Gammarus
fasciatus 96 hours L.Cgp 0.027 ppm Johnson and Finley 1980
Stonefly
Pteronarcella
bacdlia 96 hours LCgp >10.0 ppm Johnson and Finley 1980
Pteronarcys
californica 96 hours LCgp 0.048 ppm Johnson and Finley 1980

a cited in USDA, FS 1984
*a.e. = acid equivalent

T —

spraying operation. Specific penetration rates for each
chemical were used to determine what portion of their
dermal exposure actually penetrated their skin. In both
routine and extreme exposures, mammals and birds are
assumed to receive an additional indirect dermal dose
from grooming their fur or preening their feathers.
Ingestion doses were assumed to come from eating
contaminated items as a specified percentage of their
daily food intake. The percentage depends on their body
size. Inhalation exposures were assumed to come from a
hypothetical amount of herbicide droplets forming a
cloud that moves slowly offsite. As shown in the
exposure details at the end of this section, inhalation
exposure constitutes a negligible fraction of any animal's
total herbicide dose.

Extreme dose levels were estimated by assuming that
animals do not seek cover and thus receive the full
herbicide application rate on their entire body surface.
In the extreme case, animals are also assumed to feed

entirely on contaminated food items. Inhalation
exposure was assumed to be the same as in the routine

case.

The total systemic dose to each animal was calculated as
the sum of the estimated doses received via dermal,
ingestion, and inhalation routes. The details of the
exposure calculations are given at the end of this

section.

Wildlife Risk Analysis

This wildlife risk assessment uses the criteria that EPA
(1986) used in its ecological risk assessment to judge
the absolute risks to organisms and the relative risks
among the noxious weed herbicides. The EPA criteria
call for comparing an estimated environmental
concentration (EEC) with a laboratory-determined
LDsq or LCg( for the most closely related laboratory

test species.
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Table K-6. 2,4-D--Wildlife and Domestic Animal Doses (mg/kg) Compared With Lab

Acute Toxicity

Routine Extreme 1/5 Laboratory
Specles Dose Estimate Dose Estimate LDsp LD5q Specles
Flicker 51.10 153.0 94.4 472 Pheasant
Morning Dove 33.40 108.0 94.4 472 Pheasant
Jay 44 20 138.0 94 .4 472 Pheasant
Kingfisher 9.96 318 94.4 472 Pheasant
Screech Owl 33.60 116.0 94.4 472 Pheasant
Mouse 118.00 329.0 76.0 380 Mouse
Rabbit 14.40 62.3 844 424 Rabbit
Deer 2.4 211 80.0 400 Deer
Fox 5.99 18.3 20.0 100 Dog
Toad 72.60 186.0 40.0 200 Toad
Snake 51.90 162.0 40.0 200 Toad
Cow 117 14.8 10.0 50 Cow
Chicken 18.90 87.3 76.0 380 Chicken
Dog 0.61 303 20.0 100 Dog

Where the EEC exceeds one-fifth the LDgq or LC5q ,
EPA deems it a significant risk that may be mitigated by
restricting the use of the pesticide. EPA judges EECs
that exceed the LDgq or LCrq as unacceptable risk
levels. In this risk assessment, an organism's total
estimated dose (rather than an EEC) is compared with
the laboratory toxicity level because the dose comes
from all exposure routes, not just feeding.

2,4-D Wildlife Risk

As shown in Table K-6, none of the estimated wildlife
doses in either the routine or extreme exposure cases
exceeds the laboratory species LDg) . Realistic doses

of 2,4-D for the mouse, toad, and snake do exceed the
EPA risk criterion of 1/5 the LDgq . All other species
routine 2,4-D doses are well below the EPA risk level.
Extreme case 2,4-D doses for the flicker, mourning dove,
jay, screech owl, mouse, toad, snake, cow, and chicken all
exceed 1/5 the LDgp . Most animals are not likely to
experience severe toxic effects and thus are at low risk
from the use of 2,4-D for noxious weed control. Some
small mammals, amphibians, and reptiles may experience
minor to moderate acute toxic effects from 2,4-D
applications. These smaller animals are at greater risk
because they feed more heavily on sprayed food items on
site and because they have a higher dietary intake to body
size ratio. Individual smaller animals may be killed or may
be debilitated enough by their dose to be more susceptible
to predation or death by exposure. Risk at the population
level would depend on the size of the treated area.

Local populations of small mammals, small birds,
amphibians, and reptiles may be harmed if a large area is
treated, but the reproductive capacity of these species is
generally high enough to replace the few lost individuals
within the next breeding cycle. Populations of larger
mammals and birds and any domestic animals present are
not likely to be affected at all.

Picloram Wildlife Risk

Wildlife and domestic animal doses of picloram shown in
Table K-7 are well below the EPA risk level of 1/5 the
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LDs5q for both routine and extreme-case exposures.
Although a few individual animals may experience minor
toxic effects, most should not be adversely affected by the
use of picloram. Data is insufficient data to determine
whether amphibians or reptiles might be at greater risk
than birds and mammals.

Glyphosate Wildlife Risk

Glyphosate wildlife and domestic animal doses, as shown
in Table K-8, are well below the EPA 1/5 the LDg risk
level for both routine and extreme exposure cases. No
birds or mammals are likely to die or experience more
than slight acute toxic effects from glyphosate. Data is not
sufficient to assess the risk of glyphosate effects in
amphibians and reptiles.

Dicamba Wildlife Risk

Wildlife and domestic animal doses of dicamba are shown
in table K-9. The routine dose estimate for the toad
exceeds the LDggq . The routine dose of dicamba for the
mouse nearly equals the EPA 1/5 the LDgq level. Realistic
doses for the other wildlife species and for domestic
animals are below the EPA level, although extreme dose
estimates for the flicker, mourning dove, jay, screech owl,
rabbit, and chicken do exceed 1/5 the LD5q . Larger
animals are not likely to be affected by the use of dicamba
in noxious weed control, but individual smaller animals
seem likely to experience minor to moderate acute toxic
effects from the use of dicamba. Some animals,
particularly small mammals, amphibians, and reptiles, may
die as a result of a dicamba application.

The effects of dicamba on populations of these animals
would depend on the extent of the treated area. Local
populations of smaller animals may experience some
decline if a large area is treated, although the reproductive
capacity of most of these animals is sufficient to replace
lost individuals during the next breeding cycle. Populations
of larger mammals and birds should not be affected by
dicamba treatments. ,
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Table K-7. Picloram--Wildlife and Domestic Animal Doses (mg/kg) Compared With

Lab Acute Toxicity

Routine Extreme 1/5 Laboratory
Specles Dose Estimate Dose Estimate LDsg LDgp Species
Flicker 16.800 49.800 400 2000 Pheasant
Morning Dove 10.900 35.000 400 2000 Pheasant
Jay 14.500 44.600 400 2000 Pheasant
Kingfisher 3.120 9.580 400 2000 Pheasant
Screech Owl 10.900 37.000 400 2000 Pheasant
Mouse 38.800 108.000 400 2000 Mouse
Rabbit 4510 19.900 400 2000 Rabbit
Deer 0.756 8.800 200 1000 Sheep
Fox 1.880 5.490 400 2000 Mouse
Toad 19.300 37.600 N/A
Snake 11.000 22.600 N/A
Cow 0.365 4.810 200 1000 Sheep
Chicken 6.210 28.500 400 2000 Pheasant
Dog 0.122 0.601 400 2000 Mouse

N/A : data not available

Table K-8. Glyphosate--Wildlife and Domestic Animal Doses (mg/kg) Compared

With Lab Acute Toxicity

Routine Extreme 1/5 Laboratory
Specles Dose Estimate Dose Estimate LDsg LDgq Species
Flicker 51.10 153.00 928 4640 Quail
Morning Dove 33.40 109.00 928 4640 Quail
Jay 4420 138.00 928 4640 Quail
Kingfisher 9.96 31.80 928 4640 Quail
Sereech Owl 33.60 116.00 928 4640 Quail
Mouse 118.00 329.00 800 4000 Rat
Rabbit 14.40 62.30 760 3800 Rabbit
Deer 241 21.10 760 3800 Rabbit
Fox 5.99 18.30 760 3800 Rabbit
Toad 72.60 186.00 N/A
Snake - 5190 162.00 N/A
Cow 1.17 14.80 760 3800 Rabbit
Chicken 18.9 87.30 928 4640 Quail
Dog 0.61 3.03 760 3800 Rabbit

N/A : data not available

Table K-9. Dicamba--Wildlife and Domestic Animal Doses (mg/kg) Compared With

Lab Acute Toxicity

Routine Extreme 1/5 Laboratory
Specles Dose Estimate Dose Estimate LDsgg LDsp Species
Flicker 102.00 307.00 132.6 673 Pheasant
Morning Dove 66.70 218.00 132.6 673 Pheasant
Jay 88.40 275.00 132.6 673 Pheasant
Kingfisher 19.90 63.50 132.6 673 Pheasant
Screech Owl 67.30 232.00 132.6 673 Pheasant
Mouse 235.00 657.00 1326 1189 Mouse
Rabbit 28.70 125.00 237.8 566 Rabbit
Deer 483 42.30 113.2 566 Guinea Pig
Fox 12.00 36.60 113.2 566 Guinea Pig
Toad 145.00 372.00 21.2 106 Tadpole
Snake 104.00 324.00 21.2 106 Tadpole
Cow 235 29.60 113.2 566 Guinea Pig
Chicken 37.90 175.00 132.6 673 Pheasant
Dog 1.22 6.05 113.2 566 Guinea Pig
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Wildlife Risk Overview

In order of decreasing risk to wildlife and domestic
animals, the herbicides that BLM proposes for noxious
weed control are dicamba, 2,4-D, glyphosate, and
picloram. The risks depend on application rates, dermal
penetration rates, and the inherent toxicity of the
compounds. Use of lower rates in the case of 2,4-D and
dicamba would reduce the risks to wildiife.

The analysis tends to overstate the risks because many of
the assumptions are conservative. For example, no
degradation of the herbicides is assumed to occur; all
herbicide sprayed is assumed to be biologically available.
In the extreme exposure case, the entire diet of an animal
is assumed to consist of contaminated items, whereas in
the routine case a significant percentage (7 to 55 percent
depending onbody size) of the diet is assumed to be
contaminated. Birds and mammals are assumed to
receive dermal doses through their skin and from
grooming. Dermal exposures are assumed to come both
directly from herbicide spray and indirectly from brushing
up against treated vegetation. This accumulation of doses
from every conceivable route undoubtedly overestimates
doses, even in the routine case. Nevertheless, when these
dose estimates do exceed the EPA risk criterion, and
more so when they exceed the LDgg for the most closely
related laboratory species, a clear risk exists for adverse
effects or individual animals.

When a large area is treated, there is a clear risk of
adverse effects on local populations.

In addition to any possible direct toxic effects of the
herbicides on animals, individual animals or local
populations, particularly small mammals and ground-

nesting birds, could be significantly though temporarily
affected by the removal of most of the vegetative cover.
Larger birds and mammals and domestic species should
not be affected.

Aquatic Risk Analysis

Concentrations of the herbicides in water were estimated
for each application method, including nominal application
rates and minor and major mixing errors. The EEC's
(estimated environmental concentrations) are given in
Table K-10. These values assume that 1 percent of the
applied hericide is deposited 100 feet from the
application site (Yates and others 1978), but for granular
formulations, such as Tordon 22K, much less drift is likely.
The calculation for 1 Ib/acre is as follows:

453,690 mg/th
1 Ib/acre x 4,047 m2 /acre

= 112 mg/m?

1 percent deposition at 100 feet offsite:
112 mg/m2 x .01 = 1.12 mg/m?2

In 6 inches (0.15m) of water:
_ 112mg

m2x 0.15m = 0.15m3

1.12mg _ 112mg

0.15 msx(1000 liters)“ 150 |
m?3

= 0.0075 mg/l

or 7.5 ug/l (ppb)

M

Table K-10. Estimated Herbicide Concentrations in Water (ppb in 6-inch deep water

body at 100 feet from spray area)

At Nominal With With
Application Application Minor Mixing Major Mixing
Method Rate Error (20%) Error (30%)
Aerial:
24-D 25 27.0 203
Picloram 75 9.0 9.8
Dicamba 75 9.0 9.8
Ground Vehicle:
2,4-D 225 27.0 29.30
Picloram 75 9.0 9.80
2,4-D/Picloram Mix 3.8 4.5 5.25
Glyphosate 225 27.0 29.30
Dicamba 45.0 54.0 58.50
Ground Hand:
2,4-D 225 27.0 29.30
Picloram 75 9.0 9.80
2,4-D/Picloram Mix 38 4.5 5.25
Glyphosate 225 27.0 29.30
Dicamba 45.0 54.0 58.50

e ———_—— I
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To determine the risk to aquatic species the toxicity values
for each herbicide (Tables K-2 through K-5) were
compared to the expected herbicide concentrations in
water (Table K-10). The Q (quotient)-value described by
EPA-HED (1986i) is used to estimate the potential for
adverse effects: where Q = EEC/L.Cgq (or other toxic
effect level). A Q-value of < 0.1 reveals that no adverse
effects are likely.

24D

The estimated aquatic concentrations of 2,4-D range from
22.510 29.3 ppb (about 0.02 to 0.03 ppm) at an
application rate of 3 Ibs/acre (Table K-10). The maximum
expected environmental concentration is about 0.03 ppm.

Q-values for 2,4-D were calculated using the EEC of 0.03
ppm and LCgq's and ECgp's in Table K-2. The Q-values
were less than 0.1 for all species listed, showing that no
adverse effects to aquatic species are expected from 2,4-
D butoxyethanol ester (BEE).

Dicamba

The estimated concentrations of dicamba are 7.5 to 58.5
ppb (about 0.008 to 0.06 ppm) (see Table K-10). Q-values
were calculated using a maximum EEC of 0.06 ppm

and the L.Csq's and ECgg's in Table K-3. The lowest
toxicity value reported is a 48-hr ECgq for Daphnia of 11
ppm. For Daphnia, the Q-value is 0.885. Therefore, all Q
values are far less than 0.1, and no adverse effects to
aquatic organisms are expected.

Glyphosate

The EECs for glyphosate range from 22.5 to 29.3 ppb
(about 0.02 to 0.03 ppm) (Table K-10). Because the
maximum EEC of 0.03 ppm is at least 30,000 times less
than any of the LCgq's reported for Rodeo (Table K-4), no
adverse effects to aquatic life are expected.

Picloram

The estimated concentrations for picloram range from 7.5
to 9.8 ppb (about 0.008 to 0.01 ppm) at 1 Ib/acre. No
adverse effects are expected from the use of Tordon 22K;
the largest Q-value is 0.002 (for bluegill, LCgq = 5.4 ppm)
(Table K-5). Because Tordon 2K is most likely to be less
toxic, it would result in even lower Q-values than Tordon
22K.

Life cycle or partial life cycle studies with fish have not
been reported for Tordon 22K, Partial life cycle studies
with technical grade picloram have found lake trout and
cutthroat trout fry to be highly sensitive. An exposure of
0.01 ppm divided by a NOEL for cutthroat trout fry of 0.29
ppm gives a Q-value of 0.034, which is well within the safe
range. But the NOEL of less than 0.035 ppm for lake trout
fry yields a Q-value of 0.29. EPA considers Q-values in
the range of 0.1 to 10 to have possible adverse effects.
Technical picloram could harm the reproduction of
sensitive salmonids at these exposure levels, particularly if
its residues do not dissipate quickly. Under a worst-case
assumption Tordon 22K may also be harmful to the
reproduction of sensitive salmonids.

Acute LCsq's for Gammarus fasciatus (0.027 ppm) and
Pteronarcys californica (0.048 ppm) also show a high

sensitivity to technical picloram. The Q-values for these
species would be 0.37 and 0.21, respectively. Technical
picloram might therefore directly kill some of these species
and increase their occurrence in stream drift (due to a loss
of their ability to hold to the substrate). Under a worst-case
assumption Tordon 22K may have similiar adverse
effects.

2,4-D and Picloram Mixture

The aquatic concentration for 2,4-D (at 1 Ib/acre in the
mixture) is 7.5 to 9.8 ppb (Table K-10). The concentration
for picloram (at 0.5 Ib/acre in the mixture) is 3.8 to 5.25
ppb (Table K-10). No adverse effects are expected from
the use of 2,4-D. Concentrations of picloram are about
half of those from using picloram alone, and impacts
should be proportionately less (see the previous
discussions for each of the herbicides).

Details of the Wildlife Exposure

Calculations

Wildlife exposures were calculated for a series of
representative wildlife species. The species are typical of
areas supporting noxious weed growth in the Northwest
and represent a range of phylogenetic classes, body
sizes, and feeding niches. Table K-11 lists the
representative wildlife species with various biological
parameters used in the exposure analysis. References
used in the selection and in deriving the physical
parameters of each species were Schmidt and Gilbert
(1978), Scott and others (1977), and Burt and
Grossenheider (1966) and Robbins and others (1983).

Routine and extreme exposure estimates were made for
each representative species for each of the three major
exposure routes: inhalation, dermal, and ingestion.
Exposures were based on the recommended application
rates in pounds of active ingredient per acre: 2,4-D, 3
Ib/acre; for picloram, 1 Ib/acre; for glyphosate, 3 Ib/acre;
and dicamba, 6 Ib/acre,

Inhalation Exposures. Wildlife inhalation exposures
were based on air sampling data from pesticide field
applications, adjusted to give a dose at a breathing rate of
1 I/min for an exposure of 10 minutes. The dose was
weighted by each animal's breathing rate on the basis of
the following equations:

Birds:
0.77
284 x (BWT/1000)
LPM= 1000
Mammals:
0.80
379 x (BWT/1000)
LPM = 1000
Reptiles:
LPM = 0.00334
Amphibians:
LPM = 0.007
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Table K-11. Representative Wildlife Species Diet Iltems

Representative

Specles Water Vegetation Seeds Insects Berries  Mouse Toad Fish
Birds

Flicker 0.02 0 0 15 0 0 0 0

Mourning Dove 0.05 0 11 0 0 0 0 0

Jay 0.05 0 5 5 4 0 0 0

Kingfisher 0.08 0 0 0 0 0 0 50

Screech Owl 0.05 0 0 0 0 20 0 0
Mammals

Mouse 0.05 1 2 3 0 0 0 0

Rabbit 0.05 130 0 0 0 0 0 0

Deer 1.50 2,500 0 0 0 0 0 0

Fox 0.80 0 0 0 175 300 0 0
Amphibian

Toad 0.05 0 0 5 0 0 0 V]
Reptile

Snake 0.01 0 0 0 0 0 22 0
Domestic Animals

Cow 58.00 12,000 0 0 0 0 0 0

Chicken 0.10 0 300 0 0 0 0 0
Dog 0.50 0 0 0 0 0 0 0

1Consun'ption in in liters for water and in grame for all other Rems.

where:
LPM is the animal's breathing rate in liters per
minute.

BWT is the animal's body weight in grams.

The equations for birds and mammals were taken from
Lasiewski and Calder. (1971). The reptile value is from
Gordon and others (1968), who report a study on the
collared lizard. The breathing rate for amphibians was
taken from Hutchinson and others (1968). As expected,
the animal modeling results showed inhalation exposures
to be only a small fraction of each species total dose.

Dermal Exposures. Dermal exposures were assumed

to come from two sources: (1) directly from herbicide
spray at the deposition rate that should occur on
vegetation leaf surfaces in the routine case and at the
herbicide application rate in the extreme case and (2)
indirectly by contact with contaminated vegetation. Fur,
feathers, and scales afford varying degrees of protection
against dermal exposure; by preventing the chemical from
reaching the animal's skin, they may instead allow the
chemical to dry or to be rubbed off in their movements.
For this reason, the dermal penetration value set for each
herbicide for mammals was adjusted for the three other
classes. The dermal penetration factors are as follows: (1)
birds, 9.75; (2) reptiles, 0.15; and (3) amphibians, 5.0. The
amphibian factor is high because the moist, glandular skin
of the amphibian serves largely as a respiratory organ and
is many times more permeable than the skin of other
animal classes.
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The mammalian dermal penetration rates for the four
herbicides were assumed to be 10 percent for 2,4-D,
glyphosate, and dicamba and 1 percent for picloram.

Wildlife may receive indirect dermal exposure in moving
through contaminated vegetation by transferring pesticide
from the vegetation to their body surfaces. The transfer
would depend on (1) the density of the vegetation, (2) the
animal's body size in relation to the height of the
vegetation, and (3) the amount of movement of the
animal.

To simplify the analysis, it was assumed that a certain
percentage of the animal's total body surface received
herbicide at the same level as in direct dermal exposure
(either the level on leaf surfaces in the routine case or at
the application rate in the extreme case). That percentage
was based on the animal's body size and a movement
factor (MVF) to adjust for the taxonomic class. (Mammals,
for example, are expected to move more than
amphibians.) The animal's total body surface area was
assumed to be a function of its weight according to the
following formula (Kendeigh 1970; Schmidt-Nielsen,
1972):

BSA =10 x (BWT) 0.667
where:

BSA is the animal's body surface area in cm?2
BWT is the animal's body weight in grams
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The animal's vegetation contact percent (VCP) is based
on its body weight in grams (BWT) according to the
following formula:

VCP = 2.89 (BWT) -3775

The class adjustment factors (MVF's) for differing
movement are as follows: (1) birds, 0.8; (2) mammals, 1;
(3) reptiles, 0.3; and (4) amphibians, 0.4. The indirect
dermal dose (IND) is then calculated using the direct
dermal dose (DDD):

IND = DDD + (DDD x VCP x MVF)

Mammals and birds regularly groom themselves and may
receive an ingestion dose if their fur or feathers are
contaminated. The percent of their body surface groomed
(PBG) was assumed to be a decreasing function of their
body size according to the following formula:

PBG = 1.72 (BWT) - 0.29

No grooming was assumed for reptiles and amphibians.
The oral dose for mammals and birds from grooming was
subtracted from the amount of herbicide that would
contribute to the animal's dermal dose.

Ingestion Exposures. Each representative species was
assumed to drink a specified amount of water and to feed
on contaminated food items according to a specified diet.
These dietary amounts are listed in Table K-11. The diet

items--seeds, insects, and berries--are assumed 1o have

the following weights and surface areas:

contamination

level in ppm
based on a
surface area 1 Ib/acre
weight (g) (ecm2) application
seeds 0.002 0.158 885
insects 0.00322 0.22 766
berries 0.5 3.1416 070

These items are assumed to be contaminated over their
entire surface area at the level on vegetation leaf surfaces
in both routine and extreme cases. Grass was assumed to
be contaminated at the level of 178.9 mg/kg per pound of
herbicide applied per acre on site. Water is assumed to be
drunk from a stream 6 inches deep 100 feet offsite that
reaches a concentration of 7.5 ppb per pound of
insecticide applied per acre. Predators that feed on mice,
toads, or quail are assumed to receive the total body
burden each of these prey species has received through
the three exposure routes described above as a result of
the herbicide spraying. In the routine exposures, each
species is assumed to consume a percentage of its daily
intake in contaminated food items, depending on its body
size. The percentages are listed in Table K-1 and are
based on the following formula:

% = 100 x (1/(BWT) 0.2

In the extreme case, each species entire daily food intake
is assumed to consist of herbicide-contaminated items.

The results of the exposure analysis for each species for

each exposure route are listed in Tables K-12 through K-
19.
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Table K-12. 2,4-D Routine Exposure Estimates

Direct Oral Inhala- Dose

Dermal Dose Via tion From Total Dose in
Species Dose Grooming Dose Food Dose mg/kg
Flicker 6.63E-02 * 8.56E-01 9.74E-04 2.91E+00 3.83E+00 5 11E+01
Mourning Dove 8.38E-02 9.23E-01 1.22E-03 2.33E+00 3.34E+00 3.34E+01
Jay 6.26E-02 8.41E-01 9.24E-04 2.19E+00 3.09E+00 4.42E+01
Kingfisher 1.69E-01 1.19E400 2.46E-03 1.13E+00 2.49E+00 9.96E+00
Screech Owl 8.38E-02 9 23E-01 1.22E-03 2.36E+00 3.36E+00 3.36E+01
Mouse 2.67E-02 6.92E-01 4.18E-04 1.64E+00 2.35E+00 1.18E+02
Rabbit 7.72E-01 2.08E+00 1.21E-02 1.65E+01 1.94E+01 1.44E+01
Deer 1.09E+01 8.01E+00 2. 79E-01 145E4+02 1.64E+02 241E+00
Fox 2.05E+00 3.34E+00 3.83E-02 2 86E+01 3.40E+01 5.99E+00
Toad 3.58E-01 0.00E+00 1.76E-04 1.24E+00 1.60E+00 7.26E401
Snake 4.79E-01 0.00E+00 8.42E-05 1.60E+00 2.08E+00 5.19E+01
Cow 3.91E+01 1.60E+01 1.27E+00 4. 76E+02 5.32E+02 1.17E+00
Chicken 7.36E-01 2.30E+00 1.22E-02 3.49E+01 3.79E+01 1.89E+01
Dog 3.70E+00 4 52E+00 7.71E-02 1.68E-03 8.29E+00 6.10E-01

M

Table K-13--Picloram Routine Exposure Estimates

Direct Oral Inhala- Dose

Dermal Dose Via tion From Total Dose in
Species Dose Grooming Dose Food Dose mg/kg
Flicker 2.21E-03 2.85E-01 3.25E-04 9.69E-01 1.26E+00 1.68E+01
Mouming Dove 2.79E-03 3.08E-01 4.05E-04 7.76E-01 1.09E+00 1.09E+01
Jay 2.09E-03 2.80E-01 3.08E-04 7.30E-01 1.01E+00 1.45E+01
Kingfisher 5.62E-03 3.98E-01 8.20E-04 3.75E-01 7.80E-01 3.12E+00
Screech Owl 2.79E-03 3.08E-01 4.05E-04 7.77E-01 1.09E+00 1.09E+01
Mouse 8.90E-04 2.31E-01 1.39E-04 5.45E-01 7.77E-01 3.88E+01
Rabbit 2.57E-02 6.95E-01 4.05E-03 5.50E+00 6.20E+00 4.61E+00
Deer 3.64E-01 2.67E+00 9.31E-02 4 83E+01 514E+01 7.56E-01
Fox 6.83E-02 1.11E+00 1.28E-02 9.44E+00 1.06E+01 1.88E+00
Toad 1.20E-02 0.00E+00 5.88E-05 4 13E-01 4.25E-01 1.93E+01
Snake 1.60E-02 0.00E+00 2.81E-05 4.25E-01 4.41E-01 1.10E+01
Cow 1.30E+00 5.34E+00 4 25E-01 1.59E+02 1.66E+02 3.65E-01
Chicken 2.45E-02 7.66E-01 4.07E-03 1.16E+01 1.24E+01 6.21E+00
Dog 1.23E-01 1.51E+00 2.57E-02 5.59E-04 1.66E+00 1.22E-01

m

Table K-14. Glyphosate Routine Exposure Estimates

Direct Oral Inhala- Dose

Dermal Dose Via tion From Total Dose in
Specles Dose Grooming Dose Food Dose mg/kg
Flicker 6.63E-02 8.56E-01 9.74E-04 2.91E+00 3.83E+00 5.11E+01
Mourning Dove 8.38E-02 9.23E-01 1.22E-03 2.33E+00 3.34E+00 3.34E+401
Jay 6.26E-02 8.41E-01 9.24E-04 2.19E+00 3.09E+00 4.42E+01
Kingfisher 1.69E-01 1.19E+00 2.46E-03 1.13E+00 2.49E+00 9.96E+00
Screech Owl 8.38E-02 9.23E-01 1.22E-03 2.36E+00 3.36E+00 3.36E+01
Mouse 2.67E-02 6.92E-01 4.18E-04 1.64E+00 2.35E4+00 1.18E+02
Rabbit 7.72E-01 2.08E+00 1.21E-02 1.65E+01 1.94E+01 1.44E401
Deer 1.09E+01 8.01E+00 2.79E-01 1.45E402 1.64E+02 2.41E+00
Fox 2.05E+00 3.34E+00 3.83E-02 2.86E+01 3.40E+01 5.99E+00
Toad 3.59E-01 0.00E+00 1.76E-04 1.24E+00 1.60E+00 7.26E4+01
Snake 4.79E-01 0.00E+00 8.42E-05 1.60E+00 2.08E+00 5.19E+01
Cow 3.91E+01 1.60E+01 1.27E+00 4. 76E+02 5.32E+02 1.17E+00
Chicken 7.36E-01 2.30E+00 1.22E-02 3.49E+01 3.79E+01 1.89E+01
Dog 3.70E+00 4.52E+00 7.71E-02 1.68E-03 8.29E+00 6.10E-01

M

*E + or - the numbers means scientific notation and should be read as 6.63x10-2
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Table K-15--Dicamba Routine Exposure Estimates

Direct . Oral fnhala- Dose

Dermal Dose Via tion From Total Dose in
Species Dose Grooming Dose Food Dose mg/kg
Flicker 1.33E-01 * 1.71E+00 1.95E-03 5.81E+00 7.66E+00 1.02E402
Mourning Dove 1.68E-01 1.85E+00 2.43E-03 4.65E+00 6.67E+00 6.67E+01
Jay 1.25E-01 1.68E+00 1.85E-03 4 38E+00 6.19E+00 8.84E+01
Kingfisher 3.37E-01 2.39E+00 4.92E-03 2 25400 4.98E+00 1.99E+01
Screech Owl 1.68E-01 1.85E+00 2.43E-03 4.71E400 6.73E+00 6.73E+01
Mouse 5.34E-02 1.38E+00 8.35E-04 3.27E+00 4.71E+00 2.35E+02
Rabbit 1.54E+00 4 17E+00 2.43E-02 3.30E+01 3.87E+01 2.87E+01
Deer 2.19E+01 1.60E+01 5.59E-01 2.90E+02 3.28E+02 4.83E+00
Fox 4.10E+00 6.68E+00 7.65E-02 571E+01 6.80E+01 1.20E+01
Toad 7.19E-01 0.00E+00 3.53E-04 2.4BE+00 3.20E+00 1.45E+02
Snake 9.57E-01 0.00E+00 1.68E-04 3.20E+00 4.15E+00 1.04E+02
Cow 7.82E+01 3.21E+01 2.55E+00 9.52E402 1.06E+03 2.35E+00
Chicken 1.47E+00 4 59E+00 2.44E-02 697E+01 7.58E+01 3.79E+01
Dog 7.40E+00 9.03E+00 1.54E-01 3.35E-03 1.66E+01 1.22E+00

L ________________________________ " - ]

Table K-16. 2,4-D Routine Exposure Estimates

Direct Oral Inhala- Dose

Dermal Dose Via tion From Total Dose in
Specles Dose Grooming Dose Food Dose mg/kg
Flicker 3.32E-01 4.28E+00 9.74E-04 6.89E400 1.15E+01 1.53E+02
Mourning Dove 4.19E-01 4. 62E+00 1.22E-03 5.85E+00 1.09E+01 1.09E+02
Jay 3.13E-01 4.20E+00 9.24E-04 512E+00 9.64E+00 1.38E+02
Kingfisher 8.43E-01 5.97E+00 2.46E-03 1.13E+00 7.94E+00 3.18E+01
Screech Owl 4.19E-01 4.62E+00 1.22E-03 6.57E+00 1.16E+01 1.16E+02
Mouse 1.33E-01 3.46E+00 4. 18E-04 2.98E+00 6.57E+00 3.29E+02
Rabbit 3.86E+00 1.04E+01 1.21E-02 6.98E+01 8.41E+01 6.23E+01
Deer S5.47E+01 4 00E+01 2.79E-01 1.34E+03 1.44E+03 2.11E+01
Fox 1.02E+01 1.67E+01 3.83E-02 7.68E+01 1.04E+02 1.83E+01
Toad 1.80E+00 0.00E+00 1.76E-04 2.30E+00 4.10E+00 1.86E+02
Snake 2.39E+00 0.00E+00 8.42E-05 4.10E+00 6.49E+00 1.62E+02
Cow 1.96E+02 8.01E+01 1.27E+00 6.44E+03 6.72E+03 1.48E+01
Chicken 3.68E+00 1.15E+01 1.22E-02 1.59E+02 1.75E+02 8.73E+01
Dog 1.85E+01 2.26E+01 7.71E-02 1.13E-02 4.12E+01 3.03E+00

L

Table K-17. Picloram Extreme Exposure Estimates

Direct Oral Inhala- Dose

Dermal Dose Via tion From Total Dose In
Species Dose Grooming Dose Food Dose mg/kg
Flicker 1.11E-02 1.43E+00 3.25E-04 2.30E+00 3.74E+00 4.98E+01
Mouming Dove 1.40E-02 1.54E+00 4 05E-04 1.95E+00 3.50E+00 3.50E+01
Jay 1.04E-02 1.40E+00 3.08E-04 1.71E+00 3.12E+00 4.46E+01
Kingfisher 2.81E-02 1.99E+00 8.20E-04 3.76E-01 2.39E+00 9.58E+00
Screech Owl 1.40E-02 1.54E+00 4,05E-04 2.15E+00 3.70E+00 3.70E+01
Mouse 4.45E-03 1.15E+00 1.39E-04 9.93E-01 2.15E+00 1.08E+02
Rabbit 1.29E-01 3.47E+00 4,05E-03 2.33E+01 2.69E401 1.99E+01
Deer 1.82E+00 1.33E+01 9.31E-02 4 476402 4.63E+02 6.80E+00
Fox 3.41E-01 5.57E+00 1.28E-02 2.52E+01 3. 11E+01 5.49E+00
Toad 5.99E-02 0.00E+00 5.88E-05 7.66E-01 8.26E-01 3.76E+01
Snake 7.98E-02 0.00E+00 2 81E-05 8.26E-01 9.06E-01 2.26E401
Cow 6.52E+00 2.67E+01 4.25E-01 2.15E+03 2.18E+03 4.81E+00
Chicken 1.23E-01 3.83E+00 4.07E-03 5.31E+01 5.71E+01 2.85E+01
Dog 6.16E-01 7.53E+00 2.57E-02 3.75E-03 8.17E+00 6.01E-01

*E + or - the numbers means scientific notation and should be read as 1.33x10-1
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Table K-18. Glyphosate Extreme Exposure Estimates

Direct Oral Inhala- Dose

Dermal Dose Via tion From Total Dose in
Species Dose Grooming Dose Food Dose mg/kg
Flicker 3.32E-01° 4 28E+00 9.74E-04 6.89E400 1.15E+01 1.53E+02
Mouming Dove 4 19E-01 4.62E+00 1.22E-03 5.85E+00 1.09E+01 1.09E+02
Jay 3.13E-01 4.20E+00 9.24E-04 5.12E+00 9.64E400 1.38E+02
Kingfisher 8.43E-01 5.97E+00 2 46E-03 1.13E+00 7.94E+00 3.18E+01
Screech Owl 4, 19E-01 4.62E+00 1.22E-03 6.57E4+00 1.16E+01 1.16E+02
Mouse 1.33E-01 3.46E+00 4.18E-04 2.98E+00 6.57E+00 3.29E402
Rabbit 3.86E+00 1.04E+01 1.21E-02 6.98E+01 8.41E+01 6.23E+01
Deer 547E+01 4.00E+01 2.79E-01 1.34E+03 1.44E+03 2.11E+01
Fox 1.02E+01 1.67E+01 3.83E-02 7.68E+01 1.04E+02 1.83E+01
Toad 1.80E+00 0.00E+00 1.76E-04 2.30E+00 4.10E+00 1.86E+02
Snake 2.39E+00 0.0E+00 8.42E-05 4 10E+00 6.49E+00 1.62E+02
Cow 1.96E+02 8.01E+01 1.27E+00 6.44E+03 6.72E+03 1.48E+01
Chicken 3.68E+00 1.15E+01 1.22E-02 1.59E+02 1.75E+02 8.73E+01
Dog 1.85E+01 2.26E+01 7.71E-02 1.13E-02 4.12E+01 3.03E+00

Table K-19. Dicamba Extreme Exposure Estimates

Direct Oral Inhala- Dose

Dermal Dose Via tion From Total Dose in
Species Dose Grooming Dose Food Dose mg/kg
Flicker 6.63E-01 8.56E+00 1.95E-03 1.38E401 2.30E+01 3.07E+02
Mourning Dove 8.38E-01 9.23E+00 2.43E-03 1.17E+01 2.18E+01 2.18E+02
Jay 6.26E-01 8 41E+00 1.85E-03 1.02E401 1.93E+01 2.75E402
Kingfisher 1.69E+00 1.19E+01 4.92E-03 2.25E4+00 1.59E+01 6.35E401
Screech Owl 8.38E-01 9.23E+00 2.43E-03 1.31E+01 2.32E401 2.32E+02
Mouse 2.67E-01 6.92E+00 8.35E-04 5.96E+00 1.31E+01 6.57E4+02
Rabbit 7.72E+00 2.08E+01 2.43E-02 1.40E+02 1.68E+02 1.25E+02
Deer 1.09E+02 8.01E+01 5.59E-01 2.68E+03 2.87E+03 4.23E+01
Fox 2.05E+01 3.34E+01 7.65E-02 1.54E+02 2.08E+02 3.66E+01
Toad 3.59E+00 0.00E+00 3.53E-04 4 60E+00 8.19E+00 3.72E+02
Snake 4.79E+00 0.00E+00 1.68E-04 8.19E+00 1.30E+01 3.24E+02
Cow 3.91E4+02 1.60E+02 2.55E+00 1.29E404 1.34E+04 2.96E+01
Chicken 7.36E+00 2.30E+01 2.44E-02 3.19E+02 3.49E+02 1.75E+02
Dog 3.70E+01 4 52E401 1.54E-01 2.25E-02 8.23E+01 6.05E+00

*E + or - the numbers means scientific notation and should be read as 3.32x10-1
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Appendix N

Worst-Case Analysis Impacts on Human Health From
Using 2,4-D, Picloram, Glyphosate, and Dicamba

This appendix presents information on the potential risks
to the health of workers and members of the public from
the proposed use of 2,4-D, picloram, glyphosate, and
dicamba in BLM's noxious weed control program. The first
section evaluates the risks of chronic systemic effects,
reproductive effects, and teratogenic effects. The last
section discusses the risks of herbicides causing cancer
or mutagenic effects in the population at risk. The analysis
uses worst-case assumptions that overestimate the actual
risk of human health effects occurring under BLM's
proposed program.

Scientific uncertainty exists about the carcinogenicity
potential of the herbicides 2,4-D, picloram, and
glyphosate. This appendix analyzes the risks to human
health of proceeding with the Proposed Action in the face
of that uncertainty; for example, the hypothesis is valid
that 2,4-D, picloram, and glyphosate are carcinogenic.
The analysis presented may best be labeled as the worst
case to human health from using 2,4-D, picloram, 2,4-
D/picloram mixture, and glyphosate to control and
eradicate noxious weeds on public lands. The analysis
also indicates the probability of the worst case occurring.

The worst-case analysis addresses the following:

Necessity of a Worst-Case Analysis
« Nature of the scientific uncertainty

+ Cost of additional research

+ The worst-case analysis requirement

Worst-Case Analysis

« Overview

« Exposure Analysis including summary of project
description, expected and unintended events, and
exposure levels for affected populations

« Review of herbicide toxicity and comparisons risk to
workers and the public of general systemic and
reproductive effects

» Risk of cancer for affected populations

« Comparisons of cancer risks to death from involuntary
occurrence

« Likelihood of the worst case occurring

» Exposure and risk from accidental spill scenarios

= Risk of heritable mutations

Necessity Of A Worst-Case
Analysis

Nature of the Scientific Uncertainty

Because a scientific uncertainty regarding the potential of
2,4-D, picloram, and glyphosate to cause cancer, this
analysis makes the worst-case assumption that these
herbicides are human carcinogens. For dicamba, no
evidence exists of oncogenicity in laboratory studies.
Although EPA has requested more information on the
potential of dicamba to cause cancer, no tumor data exist
with which to calculate cancer potency and, no cancer risk
analysis was conducted. A qualitative statement about
dicamba, cancer and the worst case is found in the text.

Scientific studies on whether 2,4-D causes cancer have
evoked disagreement among experts. As stated in
Appendix K, the most recent 2-year cancer study is under
review by EPA and appears positive. However, the two
previous studies considered most acceptable are
considered negative for cancer by most of the scientific
community. In the first study, which involved many
chemicals, Innes and others (1969) orally exposed two
strains of mice to two different formulations of 2,4-D for 18
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months. Eighteen mice of each sex and each strain were
exposed to each formulation. Exposure to 2,4-D did not
significantly increase tumors in this experiment. In the
second study, Hansen and others {(1971) exposed
Osborne-Mendel rats to 0, 5, 25, 125, 625, or 1,250 parts
per million (ppm) 2,4-D in the diet for 2 years. There were
25 male and 25 female rats in each dosage group. No
significant effect of dosage on survival was noted. The
total number of rats with tumors in the control group was
15, and the tumors in the treated groups, by increasing
dose, were 14, 18, 20, 23, and 22. Because the tumors
were typical of those normally found in aging Osborne-
Mendel rats, the authors did not attribute these lesions to
the feeding of 2,4-D. The data from the Hansen study
were used to compute 2,4-D's cancer potency of

5.03 x 104, EPA has stated that the new cancer data are
unlikely to exceed this value (EPA 1986¢).

The issue of carcinogenicity has also been raised in the
case of picloram. A carcinogenesis bioassay of picloram in
rats and mice was conducted by Gulf Research Institute
for the National Cancer Institute (1978). This study found
a relatively high incidence of foliar hyperplasia, C-cell
hyperplasia, and C-cell adenoma of the thyroid in both
sexes of rats. The statistical tests for adenoma did not
show sufficient evidence of association of the tumor with
picloram administration, but there was evidence that
picloram affected the livers of rats of both sexes.

No tumors were found in male or female mice or male rats
at incidences that could be significantly associated with
treatment, and the study concluded that picloram was not
carcinogenic for mice or male rats. In female rats,
however, incidence of neoplastic nodules (benign tumors)
was associated with picloram treatment. The study
concluded that under the bioassay conditions, the findings
were suggestive of the ability of picloram to induce benign
tumors in the livers of female Osborne-Mendel rats.
According to a classification scheme devised by the
National Cancer Institute (NCI), however, picloram was
listed among chemicals where evidence for
carcinogenicity in animals was equivocal at best
(Griesemer and Cueto 1980).

From his examination of the histological sections, Rueber
(1981) interpreted the results of the NCI bioassay
differently when he concluded that picloram was
carcinogenic for all test animals except mice tested at the
lowest dose. This interpretation differs from that of the
panel of experts (the former NCI Data Evaluation/Risk
Assessment Subgroup of the Clearinghouse on
Environmental Carcinogens), who evaluated and
interpreted the bioassay experiment.

More research has yet to be completed on picloram's
carcinogenicity. Research on picloram is being conducted
by Dow Chemical Company (1984). EPA is expected to
complete its review of the new study in 1987.

A new replacement cancer study for glyphosate provided
inconclusive evidence of oncogenicity according to the
EPA’s FIFRA Scientific Advisory Panel (EPA 1986h). EPA
indicates this feeding study showed a treatment-related
increase in the incidence of renal tumors in male mice.
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The tumors (renal tubule adenomas) occurred in three out
of 50 male mice fed a diet containing 30,000 parts per
million (ppm) or 3 percent glyphosate. The same type of
tumor also was found in one of 50 animals fed 5,000 ppm
(0.5 percent) glyphosate. The original pathology report
indicated no renal tubule adenomas among 49 animals
fed 1,000 ppm (0.1 percent) glyphosate or among the
control animals. The registrant has recently submitted
information indicating that one animal in the concurrent
control group was found to have a renal tubule adenoma.

EPA has concluded that these tumor results are not
statistically significant when each treated group is
compared to the concurrent control. However, the tumor
has rarely been found among untreated (control) mice and
there is a statistically significant tumor increase in the
glyphosate-treated male mice when compared to
appropriate historical control findings. There is also a
statistically significant dose-related trend. Therefore, EPA
initially considered the study to be positive for
oncogenicity.

No statistically or biologically significant increases in
tumors were found among female mice from the same
study. In addition, the result of a long-term oncogenic
study conducted with rats was negative for oncogenicity.
Several appropriately conducted and scientifically
acceptable mutagenicity tests also were negative.

Thus, in well-conducted oncogenicity studies on both
sexes of two species, the incidence of only one tumor type
in one sex of one species was found to have a tumor
increase related to treatment with glyphosate. This
increase in tumors, however, occurred only at very high
dose levels (much higher than usual for long-term studies
of pesticides). Furthermore, the positive finding is based
upon the presence of tumors in only four treated animals.
As stated previously, EPA now regards this study as
inconclusive and has requested additional studies.

Cost of Additonal Research

BLM does not have the staff, expertise, or funds to fill the
existing data gaps, and the time required to perform these
studies would seriously delay the execution of noxious
weed control programs. To fill all the data gaps pertaining
to the carcinogenicity potential of picloram, glyphosate,
and 2,4-D could require a total investment of between
$3.5 million and $4.2 million, and at least 5 years of study
per chemical. These figures are derived from cost
estimates submitted to EPA by Centaur Associates, Inc.
(1982), which are summarized in Table M-1 (Appendix M)
of FEIS. The time estimates are based on historical data
for toxicological research. EPA (1980) highlighted 2,4-D
data gaps in the areas of oncogenicity, reproductive
effects, and metabolism in animals. These studies would
require expenditures within the lower cost estimate range.
More research on chronic toxicity and teratogenicity could
also be required, further adding to the costs. These costs
are considered exorbitant.

The Worst-Case Analysis Requirement
As stated in the text, the BLM has decided to comply with
the recently rescinded worst-case analysis regulation (40



CFR 1502.22). It was promulgated in 1979 by the Council
on Environmental Quality (Council or CEQ). The
regulation was one of many implementing the National
Environmental Policy Act of 1969 (NEPA), 42 U.S.C. 4321
et seq. (1976), and it set forth the formal procedure an
agency had to follow when confronted with gaps in
relevant information or scientific uncertainty; about
significant, adverse effects on the environment from a
major federal action. The regulation required an agency to
make known when it was confronted with gaps in relevant
information or scientific uncertainty (40 CFR 1502.22). An
agency then had to determine if the missing information
was essential to a reasoned choice among the
alternatives. When the missing information was material to
the decision, an agency ordinarily had to obtain the
information and include it is an environmental impact
statement (EIS) (40 CFR 1502.22(a)). If the means for
obtaining the missing information were "beyond the state
of the art,” or alternatively, if the costs of obtaining it were
"exorbitant,” an agency then had to prepare a worst-case
analysis. (40 CFR 1502.22(b)). In this analysis, an agency
had to "weigh the need for the action against the risk and
severity of possible adverse impacts where the action to
proceed in the face of uncertainty." An agency also had to
indicate "the probability or improbability of its (the worst-
case's) occurrence.”

On the basis of the discord surrounding the Hansen study
and EPA's decision to undertake additional studies, the
courts have concluded that scientific uncertainty exists
about 2,4-D's carcinogenic effect. See Save Our
EcoSystems v. Clark, (9th Cir. 1983). The disagreement
among experts about picloram's and glyphosate's
carcinogenic effect is essentially the same as that
surrounding 2,4-D. Hence given existing judicial opinions,
the agency is constrained to find that there also is
scientific uncertainty about picloram's and glyphosate's
carcinogenic effect. Regarding resolution of the scientific
uncertainty surrounding 2,4-D's, picloram's, and
glyphosate's carcinogencity, as indicated earlier, the costs
of obtaining additional information to resolve that dispute
are exorbitant (Appendix M). Accordingly, BLM has
decided to prepare a worst-case analysis before
proceeding with the use of 2,4-D, picloram, and
glyphosate.

Worst-Case Analysis

Overview

This risk assessment examines the potential health effects
on workers and the public who might be exposed to 2,4-D,
picloram, glyphosate, or dicamba as a result of BLM's
noxious weed control program. This risk assessment
employs the three principal analytical elements described
by the National Research Council (1983) as necessary to
characterize the potential adverse health effects of human
exposures to existing or introduced hazards in the
environment: hazard analysis, exposure analysis, and risk
analysis.

1. The hazard analysis requires gathering information on
the toxic properties of each chemical, including:

» Identifying what kinds of health effects have been
observed in laboratory animals and at what levels of
exposure

+ Identifying any health effects that have been observed in
humans

» Determining median lethal dose (LDs,) for acute effects
from laboratory rat study

» Determining lowest NOEL's, if possible, for general
chronic effects, reproductive effects, and birth defects

* Determining if the herbicide potentially causes cancer or
mutations

* Identifying data gaps in toxicity information

2. The exposure analysis requires gathering information
on the type of people exposed, their duration and
frequency of exposure, and dose. Summarily, the analysis
is broken down by the following steps:

a. Identification of important elements in the herbicide
application program including sizes of spray areas,
locations of spray areas, herbicide application rates, and
application methods

b. Identification of the problems and misapplications that
are possible with the herbicide spraying projects and a
determination of the likelihood of these events

¢. ldentification of the population potentially affected by
using all four herbicides (population at risk)

d. Estimation of the possible exposure and dosage of the
affected populations taking into account various possible
errors as well as unavoidable exposure intrinsic to the
application process

e. In addition, at the end of this appendix, a discussion of
potential worker and public exposure to accidental spill
scenarios

3. The risk analysis requires comparing the hazard
information with the dose estimates and discusses the
probability of acute, systemic, reproductive, carcinogenic,
or mutagenic effects occurring under the worst-case
assumptions.

The risk of cancer to workers and the public of proceeding
with the use of 2,4-D, picloram, or glyphosate to control
noxious weeds in light of scientific uncertainty surrounding
them is that the hypotheses about their carcinogenicity are
valid. Indeed, to accept the hypotheses' validity is the
worst-case to human health in the event that BLM
proceeds with the proposed use of the three herbicides.

In analyzing the worst case, BL.M has attempted to
establish incidence levels of cancer for different groups of
persons who can be expected to be exposed to 2,4-D,
picloram, and glyphosate. The incidence levels are
expressed mathematically. The analysis also posits
several different amounts (doses) and durations of 2,4-D,
picloram, and glyphosate dosages to which persons will
be exposed. In each scenario posited, the analysis
focuses on amounts and durations of exposure in excess
of what is foreseeable from the Proposed Action.
Consequently, the incidence levels of cancer for persons
exposed to 2,4-D, picloram, and glyphosate under this
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analysis also will relate the projected incidence levels of
other risks to human health, both voluntary and
involuntary, that persons confront in their daily lives.

Two populations are considered in analyzing the worst
case: the public residing in the areas where 2,4-D,
picloram, and glyphosate are used and the occupational
group of workers applying the substances. The analysis
differentiates the public by age; that is, incidence levels of
cancer are projected for infants, adolescents, and adults.
For these members of the public, incidence levels also are
projected for each group according to whether they reside
within 500 feet, 1/4 mile, or 1/2 mile of the area treated
with the three herbicides. As for infants, adolescents, and
adults, incidence levels are also projected according to
whether they are exposed to 2,4-D, picloram, or
glyphosate as a result of either dermal exposure from
herbicide drift or oral ingestion by consumption of water,
meat, or vegetation containing herbicide residues.
Occupational exposure to 2,4-D, picloram, and glyphosate
and incidence levels of cancer from it are projected for
pilots, mixer-loaders, supervisors, and observers where
the herbicides are applied aerially. Where the three
herbicides are applied by ground vehicle, incidence levels
are projected for the drivers, mixer-loaders, and driver-
mixer-loaders. Where the herbicides are applied on the
ground by hand, incidence levels are projected for the
applicator, who also mixes and loads.

The estimated doses of 2,4-D, picloram, and glyphosate to
which persons are exposed are based on assumed errors
in mixing, in formulations, and in applications.

Incidence levels of cancer resulting from exposure to 2,4-
D, picloram, and glyphosate were analyzed from the basis
of a one-hit model. The one-hit model assumes that any
single dose of a carcinogen in a lifetime, no matter how
minute, has some finite chance of causing cancer. The
model is one of the most conservative in that it projects
the greatest risks of any mode! used to project
carcinogenicity of a substance.

Exposure Analysis

The Herbicide Background Statement (USDA, FS 1984)
and Dost (1983) provide detailed information on actual
residue levels in plants, water, and meat found in field
studies. These documents also present the results of field
exposure studies for workers. Both of these documents
contain exposure assessments for workers and members
of the public. The categories of exposure and methods
chosen for this risk analysis greatly overestimate actual
exposures that would be expected under BLM's proposed
program and thus can be labelled as worst case.

Summary Descriptions of Project
Application Scenarios

Although 4,416 acres of the Proposed Action herbicide
applications would use granular herbicide, for this analysis
it is assumed that all herbicides would be a liquid
formulation. This assumption is conservative, since
exposure risk is greater with liquid spray applications.

Under the Proposed Action, 5,900 acres are expected to
be treated annually with 2,4-D, picloram, glyphosate, and
dicamba by helicopter. In an extraordinary situation, 1.5

Table N-1 Expected and Extraordinary Crew Exposure Days

Crew Exposure Days

Extraordinary
Extraordinary Acres* Crew Exposure Days

Expected

Project Type/Chemical Anticipated Acres

Aerial’

2,4-D 2170 3.0
Picloram 3,730 4.0
Dicamba 1,520 2.0
Ground Vehicle

2,4-D 8,750 29.0
Picloram 3,866 13.0
2,4-D/Picloram 694 2.5
Glyphosate 105 1.0
Dicamba 8,379 28.0
Ground Hand ®

2,4-D 879 5.5
Picloram 657 45
2,4-D/Picloram 80 1.0
Glyphosate 42 1.0
Dicamba 782 5.0

8asad on one crew per state - 195 acres per day/per crew.

2Based on four crews per state - 15 acres per day/per crew.

3Based on four crews per state - 8 acres per day/per crew.
Extraordinary acres (anticipated acres) x 1.5).

3,255 4.0
5,595 6.0
2,280 3.0
13,125 44.0
5,799 19.5
1,041 3.5
158 1.0
12,569 42.0
1,318 8.5
986 6.5
120 1.0

63 1.0
1,173 8.0

96



times as many acres (8,850) could be treated. Although
this many acres could possibly be treated by a single
crew, a conservative assumption of one crew in each of
five states is used. In a typical year, relatively few areas
with continuous extensive infestation of noxious weeds
would be treated. Closeness of these large aerial spraying
projects to residences would be highly unusual. This
analysis assumes five crews treating 1,180 acres each
under the expected situation and 1,770 acres each under
the extraordinary situation. It is assumed that all treatment
areas over 200 acres would be treated by aerial
application, although smaller acreage would be treated
under rare circumstances.

An estimated 195 acres per day would be treated per
crew, and an average helicopter load of 70 gallons
would cover 14 acres (at a 5 gallorv/acre application
rate). Each helicopter would therefore apply 14 batches
per day. Under the Proposed Action, 6 crew-exposure
days (number of days for a crew to treat allocated
acreage) would be needed to treat 1,180 acres
(expected), and 9 crew exposure days to treat 1,770 acres
under the extraordinary situation. Expected and
extraordinary crew exposure days are presented by
chemical and method of application in Table N-1.

Ground Vehicle - Under the Proposed Action, an
estimated 13,415 acres (expected) would be treated
annually with 2,4-D, picloram, and glyphosate by
ground vehicle. Depending on the size of individual
infested areas, the average-size treatment area is
approximately 5 acres. It is assumed that ground
vehicles could treat an average of 15 acres per day.
Normally, application of herbicide by BLLM occurs in
sparsely populated or unpopulated areas. With adjacent
landowner permission, applications are often made up
to property boundaries.

The ground vehicies normally carry 200 gallons of spray
mixture, which will cover approximately 15 acres.
Accessibility and safety limits vehicle applications to flat
or gently rolling terrain.

In the extraordinary situation, 1.5 times as many acres
would increase the total acreage to 20,123 acres. Other
factors such as average plot size would not change.

Based on a 15 acres per day treatment rate and an
assumed 4 crews per state, there would be 45 crew
exposure days for the expected situation. This would
increase to 67 crew exposure days under the
extraordinary situation (see Table N-1).

Ground Hand - Under the Proposed Action, estimated
1,658 acres (expected) would be treated by hand
application of 2,4-D, picloram, and glyphosate. in the
extraordinary situation (1.5 times as many acres), 2,487
acres would be treated. Hand application projects are
assumed to be approximately 1 acre of noxious weeds
spread over a 10-acre area. Hand applications would be
utilized in areas that are too small to efficiently use other
application methods, which require special protection.
These would be areas such as;

= areas close to water

= riparian areas

= recreation areas

« areas not accessible to ground vehicles
« areas adjacent to residences

An estimated 4 acres would be sprayed per day per
person, and an average load of 5 gallons wouid cover an
estimated 0.25 acres (at a 20 gallon/acre application rate).
An applicator would therefore apply 16 batches per day.
Assuming 4 crews per state and an average of 8 acres
(actually treated) per day treatment rate per crew, it would
take 10.5 crew exposure days for the expected situation.
This would increase to 16 crew exposure days for the
extraordinary situation (see Table N-1).

Expected and Unintended Events and
Outcomes Associated With Herbicide
Application and the Likelihood of These
Events

Under the ideal circumstances, noxious weed chemical
control programs would result in pesticide application at
the proper rate to target organisms with little or no impact
to nontarget organisms. Unfortunately, this assumption
does not apply under all circumstances, and this analysis
is based on a presumption that misapplication and off-
target impacts could occur during application. Off-target
impacts could result from the following:

= Drift of herbicides during application

» Errors of measurement during manufacturing and
formulation

« Errors of measurement during field mixing

» Excessive swath overlap during application

Except for the topic of drift, there is no data on the effect
or the rate of occurrence of these events during past
noxious weed control programs. Therefore, estimates of
the rate of occurrence of the other events are made that
increase the apparent risk of these projects above what
would likely occur. Rates of occurrence for over-strength
mixing and misapplication are taken to the point that
excessive use of the herbicide concentrate would be
noticeable during mixing and corrective actions would be
taken to prevent further overuse and wasteful
expenditures.

Drift of Herbicide Off-target Was

Assumed to Occur During Ground and
Aerial Applications

Several investigators (Yates and others 1978; Maybank
and others 1977) have studied herbicide drift from ground
equipment as well as from aircraft. Yates and his
coworkers provide the most complete study of drift from
ground-vehicle applications over relatively long distances
(up t01,000 meters). Maybank and his coworkers provide
more complete data concerning deposition on target and
deposition and drift of herbicide within short distances off-
target. Both types of data are useful in determining the
impacts of spraying under different application scenarios.
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In determining rates of drift from ground application, the
highest rate of drift found in tests of ground equipment by
Yates and his coworkers or by Maybank and his
coworkers are assumed to occur at all times during
ground application in the EIS area. These drift rates
greatly overestimate drift from typical ground application
since other tests have shown rates as much as 100 times
lower than the rates used here. In addition, the drift rates
used here were based on drift from tractor- or truck-
mounted spray equipment employing high-pressure spray
booms and spraying more than 3 feet off the ground. In
addition, BLM uses low pressure boom sprayers nozzled
for drift reduction, therefore drift would be less than
projected in these projections.

Table N-2 presents data from Yates and others (1978) on
deposition of drift onto downwind mylar sheets. Data for
100-meter-wide spray areas are calculated by Yates from
10-meter-wide spray swath data. Also presented are data
on deposition of aerial application drift from 100-meter-
wide spray areas (Dost 1981). Data are expressed as that
fraction of an application rate that could be expected to be
deposited at a specified distance (500 feet, one-quarter
mile, and one-half mile). Elements from Table N-2 were
used to estimate doses for public dermal exposures.

Errors of Measurement During Manufacturing and
Formulation

Possible herbicide concentration errors resulting from poor
quality-control in the manufacturing and formulation
processes are accounted for. It is assumed that all such
errors result in higher concentrations of herbicide per
gallon than is stated on the label. Allowances for a 4

L ]
Table N-2 Drift Deposition at Specified

Distances From Spray Projects (ina 5
mph wind)

Ground Vehicle Application -
100-meter-wide spray area

Distance Mylar Sheet

500 feet 0.00049
1/4 mile 0.00017
1/2 mile 0.00007

Aerial Application 2

Distance

500 feet 0.00054
1/4 mile 0.00011
1/2 mile 0.00002

Expressed at the fractional portion of an application rate in mass/acre (e.g., kg/a, los/ac,
mg/m?). Taken from Yates and others 1978.

2Derived from An Analysis of Human Health Hazards Report (Dost 1981) presented in kg/halkg
applied/acre.

e
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percent manufacturing and formulation error are included,
although errors of such magnitude are considered rare.

Errors of Measurement in the Field

Most pesticide formulations require additional dilution for
field applications. Errors could occur due to improper
calibration of metering equipment, unskilled use of
measuring instruments, etc. Again it is expected that the
actual diluted concentration would cluster about the
appropriate dilution rate. However, this analysis assumes
that all pesticide mixtures for field applications were mixed
such that the pesticide concentration is 10 percent higher
than called for (minor mixing error).

In addition, major mixing errors were assumed in which
the pesticide concentration was 20 percent higher than
called for. Both of these rates of mixing error are
extremely high and their effects on consumption of the
herbicide concentrate would be noticed and improper
dilution problems corrected. Table N-3 contains a listing of
herbicides, and application rates including rates involving
minor and major mixing errors.

Excess Swath Overlap During Application

This analysis assumes that 5 percent of the land sprayed
on any individual project is sprayed twice due to swath
overlap. A 5 percent overlap is unlikely for basically the
same reasons stated in the discussion on mixing errors.
Such an overlap would result in a noticeable, excessive
use of the herbicide concentrate requiring additional
herbicide to complete treatment of a given area.

Exposure Levels for Affected Populations

Exposure to a herbicide refers to contact or potential
contact between the chemical compound and the external
surface of an organism that may result in the chemical
being incorporated into cells or organs. Dose refers to the
portion of the substance that is taken into the organism as
a result of exposure. This distinction is made for several
reasons. Exposure to herbicides during application is often
a function of physical variables such as spray equipment,
protective apparatus, wind speed, height of application,
and concentration of herbicide applied. Thus, the dermal
exposure to a worker using a backpack sprayer will be
similar whether he is spraying 2,4-D, picloram or
glyphosate, as long as all other variables are held
constant.

The dose (or amount absorbed) from an exposure will
often depend on chemical characteristics of the herbicide.
For example, dermal dose is a function of the nature of the
chemical and its interaction with cutaneous surfaces. The
dose is different for each herbicide, although certain
generalities on rate of absorption are possible and will be
set forth in this section.

Occupational Exposure and Dosage

Exposure and dose factors for workers involved in
applying 2,4-D, picloram, and glyphosate are based on
studies by Lavy and others (1982, 1984) and Nash and
others (1982). The urine of workers was analyzed as an
indication of worker dose from all routes (dermal,



inhalation, and oral). Data on the amount of herbicide

M. normalization of data on a "per kilogram applied or mixed"
Application Rates Used for Noxious basis, was provided by these studies. Several other

Weed Control. (Active Ingredient in studies of worker exposure and dose are reported in the
Pounds per Acre) literature, but these reports do not contain sufficient
information to allow normalization of the data.

Expected  Expected  MinorMix  Major Wix Table N-4 summarizes results of the Lavy and Nash

Herbicide by Granular  Liquid Erors Errors studies representing "base case dose rates” computed on
Projected Type (kgeiha)  (kgatha) (kglalhe) _(kg/aiha) a 1.0 pound active ingredient per acre (lb ai/acre) (1.12 kg
ai/ha) application rate. Listed exposures are the highest
Aerial dose to any worker in the category and are therefore
24D 20 26 49 conservative. Additional conservatism is built in by the fact
! (3_56) @ 63) ( 4.57) that all measurements were taken from workers wearing
Picioram 10 10 12 13 little protective clothing (short sleeve or sleeveless shirts,
(1.12) (1.2) (139) (1.46) cotton pants, nonrubberized boots, and baseball caps.)
Dicamba 10 12 13 Workers in the projects covered by this EIS, particularly
(1.2) (1.34) (1.46) for high-exposure jobs such as mixer-loaders, will be
required to wear protective clothing.
Ground Vehicle
Dose levels of 2,4-D, picloram, and glyphosate to workers
24D 3.0 36 39 using various hand application control methods are
‘ (3.36) (4.03) (4.37) compared in Lavy and others (1984). Average dosage on
Picloram 1.0 10 12 13 a "per kilogram applied” basis was 5 to 10 times greater
- (1.12) (112) (1.34) (1.46) for 2,4-D than for picloram. The difference in doses
Mix - 2,4-D/ ! '1‘32 1‘ 323 ! ;132 between the hemicides is not surprising when the data on
Picioram (0"5’ (6.6) (6.7) dermal absorption of these herbicides is considered.
(0.56) (067) ©072) Feldman and Maibach (19_7'4) have shown dermal
Glyphosate 30 36 42 absorption rates for 2,4-D in the range of 8 percent,
(3.36) 4.03) 4.37) whereas Nolan and others (1984) have shown dermal
Dicamba 6.0 72 78 absorption of picloram at less than 1 percent of the
(6.72) (8.06) (8.74) exposure amount while the absorption rate of glyphosate
is about 6 percent. To be conservative, BLM rounds up
Ground Hand
24D 3.0 36 39 L ]
(3.36) (4.03) (4.37)
Picloram 10 10 12 13 Table N-4 Occupational Exposure Base
Mix 240/ (1.12) (11-‘02> (11-324) 01-4:) Case Dose Rates (at 1 Ib/acre
(112) (1.34) (1.46) Application Rate)
Picloram 05 06 07
(0.56) (067) 0.72) Dosage
Glyphosate . ;5% ) ( 3:5 ) (2';’7) Occupation (mg/kg/day)
Dicamba 6.0 7.2 78
(6.72) (8.06) 8.74) Aerial
Pilot 0.03
L __________________ "~ Mixer_|°ader 013
Supervisor 0.011
Observer 0.04
Ground Vehicle
Driver 0.025
Mixer-loader 0.13
Driver-mixer-loader 0.155

Ground Hand
Mixer-loader-applicator 0.06

Source: Nash and others 1982; lavy and others 1982, 1984,
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the absorption rates to 1 percent for picloram and 10
percent for both 2,4-D and glyphosate. The difference in
2,4-D and picloram doses also supports the finding of
inhalation and dermal sampling studies that have shown
that inhalation doses for workers are negligible compared
to dermally absorbed doses (see Lavy and others 1982
and 1980). For occupational exposures, it is assumed that
the absorption of 2,4-D and picloram is the same. These
are conservative estimates for absorption from picloram. A
list of the herbicides addressed in this analysis and the
expected application rates by application method (aerial,
ground vehicle, and ground hand) are shown in Table N-3.
Each treatment is adjusted for assumed minor and major
errors in application and mixing (hereafter called mixing
errors).

There are no data to indicate that consistent mixing error
is ever experienced. Therefore, under-application and
over-application would reasonably balance out. However,
for a conservative approach, all assumed mixing errors
were for over application.

Assumed minor mixing errors are based on human error
factors such as 4 percent formulation error (4 percent
more "active ingredient” than is listed on the herbicide
label), 5 percent over-application error due to swath
overlap, and overmixing of "active ingredient” by 10
percent. The same assumptions apply for major mixing
errors except that the over-mixing error is increased from
10 to 20 percent. For exampie, at a 1.0 Ib ai/acre
application rate, 19 percent (4 percent + 5 percent + 10
percent) more active ingredient is applied per batch due to
minor mixing errors. Therefore, for a desired 1.0 Ib ai/acre
application rate, it is assumed that 1.2 |b ai/acre would
actually be applied (for major mixing errors, 1.3 b
ai/acre).

Summaries of occupational dosages in mg/kg body
weight/day are shown in Table N-5. Dosages are the
products of application rate (Table N-3) x base case dose
(Table N-4). The highest dosages for occupational

exposures would occur to mixer-loaders and to those
drivers who also mix and load in ground vehicle
applications. These dosage estimates err on the high side
for reasons described above. In actual practice, these
dosages could be halved because of proper attention to
protective measures and application detail.

Public Exposure and Dose

Potential doses to the public were developed based on
several exposure pathways. These include dermal
absorption of drift deposited on the skin, consumption of
sprayed wild berries, consumption of wild game having fed
on sprayed forage, and consumption of water with
herbicide residues.

Off-target drift during herbicide application is one of
several ways in which individuals near spray areas could
be exposed to herbicides. Estimates of drift at 500 feet or
more from a 300-foot-wide spray area were based on the
highest exposure determinations reported by Yates and
others (1978) for drift from ground vehicle applications and
from Dost (1981) for aerial applications. Because of the
methods of hand application (backpack sprayers, granular
spreaders, wipers), the analysis assumes that insignificant
drift results. Using data from Table N-2, one can project
drift deposition onto bystanders (adults, adolescents, and
infants) downwind of spray projects. These analyses
assume that adults weighed 70 kg, adolescents weighed
40 kg, and infants weighed 10 kg. It is assumed that adult
exposed skin area is 0.37 mz (4 feetd: adolescents
exposed skin area is 0.27 me (3 feet?d and infant exposed
skin area is 0.15 m2 (1.6 feet?). All exposed skin is
assumed to be directly in the drift pathway and fully
exposed to drift (an extreme assumption). Ina 5 mph
wind, the downwind off-target deposition at 100 feet (edge
of usual buffer strip) is expected to be 1 percent of the on-
target rate; at 500 feet the deposition is about 0.05
percent (Yates and others 1978; Dost 1983). Deposition
on clothing, unless drenched, does not result in significant
absorption through the skin {Dost 1981). The dermal
absorption rate is assumed to be 1 percent for picloram

b . ]

Table N-5 Summary of Dosages for Occupational Exposure (in mg/kg/day)

2,4-D Picloram

2,4-D in Mix

Picloram in Mix Glyphosate Dicamba

Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix

Errors Errors Errors Errors Errors

Errors Errors Errors Errors Errors Errors Errors

Aerial’

Pilot 0.108 0117 0.036 0.039 0.036 0.039
Mixer-loader 0.468 0.507 0.156 0.169 0.156 0.169
Supervisor 0.040 0.043 0.013 0.014 0.013 0.014
Observer 0.144 0.156 0.048 0.052 0.048 0.052
Ground Vehicle'

Driver 0.090 0.098 0.030 0.033 0.030 0.033 0.015 0.017 0.090 0.098 0.060 0.066
Mixer-loader 0468 0.507 0.156 0.169 0.156 0.169 0.078 0.085 0.468 0.507 0.312 0.338
Driver-mixer-loader 0.558 0.605 0.186 0.202 0.186 0.202 0.093 0.101 0.558 0.605 0.372 0.404
Ground hand’

Mixer-ioader-applicator ~ 0.216 0.234 0.072 0.078 0.072 0.078 0.036 0.039 0.216 0.234 0.148 0.156

'Computed using the formula - (Application Rate x Base Case Dose), Tables N-3 and N-4 respectively.
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and 10 percent for 2,4-D, glyphosate, and dicamba (see
Occupational Exposure and Dosage). Drift deposition at
500 feet from a 3.0 Ib ai/acre (3.36 kg/ha) ground
application of 2,4-D would be 0.165 mg/m 2 (3.36 kg/ha x
1,000,000 mg/kg/10,000 m 2 in a hectare x 0.00049 (from
Table N-2)). The 500-foot drift dose to an adult would be
8.7 x 105 or 0.000087 mg/kg body weight ((0.165 mg/m 2
x 0.37 m 2 exposed skin area x 0.10 absorption rate)/70
kg adult weight).

Computation of all adult, adolescent, and infant exposures
by aerial and ground applications revealed that ground
applications result in about 8.1 percent higher dermal
exposures. Therefore, ground vehicle application dose
estimates were used to compute dosages resulting from
minor and major mixing errors (Table N-6). The daily
dermal dosage from drift 500 feet downwind for dermal
exposures due to drift are higher for infants, adolescents,
and adults, respectively. With major mixing errors, infant
dosages would range from 0.000351 mg/kg at 500 feet to
0.00000076 mg/kg at 0.5 mile for 2,4-D and glyphosate.,
Such dosages, although low, are unlikely as the analysis
assumes that all exposed skin gets hit directly and that no
skin is washed.

Estimates of oral dosages from ingestion of sprayed water
are based on Dost (1983). At a theoretical expected
concentration of 30 ppb in a 6-inch-deep stream based on
Dost's theoretical concentrations (less than 2 percent of
streams analyzed in western Oregon BLM spray treat-
ments had concentrations from 11-20 ppb; 82 percent
showed no detectable levels of herbicide) due to drift at
100 feet from the target area, an adult consuming 2 liters
of water would receive a dose of 0.0012 mg/kg of body
weight. This estimate assumes that the entire amount of
water is consumed at one time and the herbicide is not
diluted. Adults are assumed to drink 2 liters, adolescents 1
lter, and infants 1 liter. This dose is assumed to result
from 1.0 Ib ai’acre, which greatly overestimated estimated
doses. A theoretical concentration based on 1 percent drift
offsite would be 7 ppb/1.0 Ib ai/acre, not 30. A summary of
dosage estimates for public exposure, including minor and
major mixing errors, is presented in Table N-6. A person
drinking 2 liters of water immediately after it was sprayed
with 2,4-D applied at 3.6 Ib ai/acre (minor mixing error)
would receive a dosage of 0.0031 mg/kg of body weight.
The dosage for an adolescent would be 0.0027 mg/kg
from drinking 1 liter of water. The dosage for an infant
drinking 1 liter of water would be 0.011 mg/kg.

Estimates of oral doses from consumption of meat are
based on several studies. Fang and Khanna (1966)
reported 40 to 60 percent elimination of 60 to 100 mg
doses of 2,4-D within 24 hours in rats. Cows and sheep
fed up to 2,000 ppm 2,4-D in their diet for 28 days had
average residue levels of less than 1.0 ppm in muscle, fat,
and liver (Clark and others 1975). Picloram is excreted
very rapidly from mammalian systems. Nolan and others
(1984) found that more than 70 percent of a human oral
dose of 5.0 mg/kg was recovered in urine within 6 hours.
Ninety percent of the compound fed to dogs was excreted
within 48 hours (Redemann 1963 as reported in National
Research Council of Canada 1974, Fisher and others
1965). In two studies (McCollister and Leng 1969, and

Kutschinski and Riley 1969) cattle fed from 1 to 1,600
ma/kg of picloram in feed for 4.5 to 8 weeks showed 0.05
to 0.5 mg/kg in muscle and fat, 0.12 to 2.0 mg/kg in liver
and 2.0 to 18 mg/kg in kidneys. Kidneys contained less
than 0.1 mg/kg when picloram was withdrawn from their
diet 3 days before slaughter. The feeding studies reviewed
above reveal that little bioaccumulation of 2,4-D, picloram
or glyphosate occurs in mammals, particularly in edible
muscle tissue.

Estimates of oral dose from consumption of wild game
(deer) having fed on sprayed forage are based on
estimates derived by Dost (1983) from registering data for
triclopyr. Transfer of chemicals through game animals has
been the subject of many studies. Triclopyr was given
daily to goats for 10 days. Chemical concentrations were
found only in the liver (0.004 ppm) and kidneys (0.013
ppm), with none found in muscle tissue. Assuming that a
deer daily consumes 3 percent of its body weight in forage
and that the maximum herbicide deposition rate is 4.0 Ib
ai/acre resulting in concentrations of forage of 400 ppm, a
deer would ingest a total dose of 12 mg/kg. We assume
for this analysis, that the maximum possible concentration
of residue to accumulate in muscle would be 0.003 ppm or
0.2 mg/kg, and that an adult eats 0.5 kg (1.1 lbs) daily, an
adolescent 0.3 kg daily, and an infant 0.1 kg daily.

The dosage estimates (including mixing errors) with 2,4-D
applied at 3.6 Ib. ai/acre {(4.03 kg ai’ha), that an adult
would receive a daily dose of 0.00116 mg/kg of body
weight (0.162/mg/kg based on minor mixing error
application rate x 0.5 kg meat eaten/70 kg body weight).
These estimates are conservative in that they do not
consider the effects of cooking on the herbicide residue in
meat.

Estimates of oral dose from consumption of wild berries
are based on the review by Dost (1983). Studies by
Siltanen and Rosenburg (1978) found a 7 ppm residue
level of 2,4-D on berries from aerial spraying, whereas
other studies have found concentrations from 0 to 6 ppm.
Assuming a conservative on-site maximum concentration
of 10 ppm from a 4.0 |b ai/acre application, drift 100 feet
offsite would result in a maximum concentration of 0.1
ppm. Consumption of 0.25 kg (0.55 Ib) a day by a 70 kg
adult would result in a dose rate of 0.00036 mg/kg/day.

This analysis assumes that berries are eaten raw and that
picloram, dicamba, and glyphosate residue levels are the
same as 2,4-D residues. Adults are assumed to eat 0.25
kg per day, adolescent 0.13 kg per day, and infants 0.05
kg per day. The dosage estimates, including minor and
major mixing errors, are presented in Table N-6, When 2,4-
D is applied {minor mixing errors) at 3.6 Ib ai/acre, an
adult would receive a daily dose of 0.00032 mg/kg and an
adolescent weighing 40 kg would receive a dose of
0.00029 mg/kg (eating 0.13 kg berries/day). In areas
where noxious weed control projects are conducted, few
berries would be found, except in recreation areas. Visitor
exposure to herbicides through eating these foods would
be voluntary, as recreational areas would be posted and
accidental exposure should not occur. Also, recreation
areas would be treated when the areas are least used by
recreationists.
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Table N-6 Summary of Dosages for Public Exposure (in mg/kg/day).

Adult (70 K Adolescent (40 K Infant (10 Kg)
g) g
Minor Major Minor Major Minor Major
Mixing Mixing Mixing Mixing Mixing Mixing
Errors Errors Errors Errors Errors Errors
2,4-D
Dermal (drift)
500 feet 1.2x10* 1.3x107* 1.5x 107 16x107* 3.2x10™ 3.5x107
1/4 mile 36x107° 3.9x10°5 48x1078 52x107° 1.0x107 1.0x10°%
1/2 mile 1.5x107% 1.6x107° 2.0x107° 21x107® 42x1078 45x10°°
Oral Ingestion
Water 3.1x10° 33x1072 2.7x107 29x103 11x107% 1.2x1072
Meat 1.2x102 13x107® 1.2x107° 1.3x107? 1.6x107 1.8x1073
Berries? 32x10™ 35x10™* 29x10* 3.2x107 45x107* 49x10™
Picloram
Dermal (drift)
500 feet 39x107° 4.2x10°8 51x107° 55x107¢ 1.1x10°° 12x107°
1/4 mile 1.2x107° 1.3x10°6 1.6x107% 1.7x1078 3.4x10°° 3.7x107
1/2 mile 50x107 54x1077 66x107 71x107 1.4x10°° 15x10°
Oral Ingestion
Water’ 1.0x10°3 1.1x107° 9.0x10™* 9.7x10™* 36x107° 3.9x1072
Meat 39x104 4.2x107™ 41x10™ 4.4%x10™ 54x10™ 5.8x10~*
Berries® 1.1x107* 1.2x107* 97x107° 1.1x10™ 1.5x10™* 16x107*
2,4-D in mix
Dermal (drift)
500 feet 39x107° 42x1075 51x10°° 55x107° 1.1x10™ 1.2x107*
1/4 mile 1.2x10°° 1.3x10°% 16x107° 1.7%x10°° 3.4x10°8 3.7x10°°
1/2 mile 50x1078 5.4x10°® 6.6x107° 71x1078 1.4x107% 1.5%10°%
Oral Ingestion
Water' 1.0x107° 11x107® 9.0x 10~ 9.7x107* 36x107® 3.9x107
Meat 3.9x10™ 4.2x 107 41x107* 4.4x107* 54x107 58x107*
Berries? 11x107* t.2x10™* 9.7x10°® 1.1x107 1.5x107* 1.6x104
Plcloram in mix
Dermal {drift)
500 feet 19x107° 21x107® 2.5x107° 27x107° 5.4x1078 58x10°¢
1/4 mile 6.1x107 6.6x1077 8.0x1077 8.6x1077 1.7x1078 1.8x10°8
1/2 mile 25x107 27x107 33x107 36x107 7.0x107 7.6x1077
Oral Ingestion
Water' 51x107 56x107* 45x10* 49x107 1.8x107° 2,0x107°
Meat 1.9x107¢ 21x10™* 20x107* 22x10™ 27x10™ 29x107*
Berries?® 54x107° 58x107° 49x10™° 53x107° 7.5x10° 8.1x107°
Glyphosate
Dermal (drift)
500 feet 1.2x10™* 1.3x107* 1.5x10™ 1.6x107* 32x107 35x107
1/4 mile 3.6x10°° 39x10°° 48x107° 5.2x10° 1.0x107* 1.1x10™
1/2 mile 1.5x107° 1.6x10°8 20x10°° 21x10° 4.2x107% 45x10°°
Oral Ingestion
Water' 31x107° 3.3x107¢ 2.7x107 29x107° 1.1x1072 1.2x1072
Meat 1.2x107 1.3x107° 1.2x107° 1.3x107% 1.6x107° 1.8x107°
Berries? 3.2x10™* 35x10™ 29x10™ 3.2x10™ 45x107* 49x10™
Dicamba
Dermal (drift)
500 feet 23x107 25x10™* 3.0x107* 33x10™ B8.5x107™ 7.0x10™
1/4 mile 7.3x107° 7.9%x10°° 9.6x107° 1.0x107* 20x10™ 22x107*
1/2 mile 3.0x1078 3.3x 1078 39x107° 43x10°8 8.4x 1075 9.1x107°
Oral Ingestion
Water' 6.2x107° 6.9x107° 54x107° 58x1072 22x1072 23x1072
Meat 23x107° 2.5x1072 24x107 26x1072 3.2x10"3 3.5x107°
Berries® 6.4x10™* 7.0x10™* 58x10™ 6.3x107 2.0x10™* 9.7x10™

'Based on deposition rates 500 feet downwind of treated area.
“Based on deposition rates 100 feet downwind of treated area.
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Several studies of herbicide residue in spray areas reveal
that the herbicide dose to persons reentering a spray area
is likely to be small. Lavy and others (1980) reported that
individuals who walked through an acre sprayed 2 hours
earlier with 2,4,5-T had no detectable dislodgable residue
levels on patches that represented dermal exposure to
skin and clothing. Also, Thompson and others (1983)
found that only 5 percent of 2,4-D applied to grasses could
be removed by physically wiping immediately after
spraying 1 to 2 Ib ai/acre. These residues dropped to less
than 1 percent within 5 days after application. These data
show that the exposure to herbicides from contacting
treated foliage would be extremely smalil.

Hazard Analysis

A detailed discussion of the toxicity of the four herbicides
is presented in Appendix K. Table N-7 presents the
toxicity yardsticks used in this risk analysis.

The toxic effects of a compound can be measured on any
number of animal species using a variety of specific
experimental protocol needed to provide a comprehensive
picture of toxicity. The acute toxicity of a chemical
compound is often indicated by the one-time or short-term
dose that is lethal to 50 percent of a group of treated
animals (LDg). Because there is no universally accepted
method for determining which animal species would
provide the most suitable model for effects on man, the
LDy, value for the species most sensitive to a particular
herbicide (Table N-7) has been used. These values are
based on a review of herbicide toxicological data provided
by Sassman and others (1984).

All of the systemic NOEL's take into account validated 2-
year chronic feeding studies. For dicamba and picloram,
subchronic study NOEL's were used because they are the

Table N-7 Summary of Acute and
Chronic Toxicity Thresholds Based on
Results From the Most Sensitive Species

Provisional
Allowable
Reproductive®  Dally Intake
Acute Oral'  Systemic Toxicity  Toxicity NOEL  Setby EPA
Herbicide LDw»inmgkg NOELinmg/kg/day inmg/kg/day inmg/kg/day

24D 100 1 5 0.01
Picloram 2,000 7 50 0.007
Glyphosate 4,320 30 10 0.1
Dicamba 757 25 3 0.0125

!Based on review by Sassman and others (1984).

2l.owest NOEL found in the literature (ses Appendix K) for general systemic effects such as
changes in kidneys, liver, or decreased food consumption.

3Lowest NOEL found in the literature (see Appendix K) for reproductive effects such as birth
defects, fertility, fetotoxicity, or maternal toxicity.

EPA utilizes the lowest NOEL and reduces it by a safety factor (100, 1,000, 100, and 2,000 for
2,4-D, picloram, glyphosate, and dicamba respectively).

lowest NOEL's found in the literature. EPA has requested
additional chronic data on these two herbicides and has
reflected uncertainty by the use of higher safety factors in
setting the allowable daily intake (ADI). Also, 2,4-D is the
only herbicide of the four that has been shown to cause
birth defects and only at high doses. No NOEL was
estimated for the dicamba/2,4-D mixture. Any MOS's for
this mixture should approximate the lowest MOS for either
constituent.

Risk Analysis

Risk For Threshold Effects

In this risk analysis, the risks to humans potentially
exposed to 2,4-D, picloram, glyphosate, and dicamba
were quantified by comparing the dose shown in Tables N-
5 and N-6 with the laboratory-derived NOEL's determined
in the most sensitive test animal shown in Table N-7.

The ratio between the animal NOEL and the estimated
human dose, referred to in this analysis as the margin of
safety (MOS), is used to account for the uncertainty
inherent in relating doses and effects seen in animals to
doses and effects seen in humans. For example, an MOS
of 100 means the laboratory-determined level is 100 times
higher than the estimated dose.

The larger the margin of safety (the smaller the estimated
human dose compared to the animal NOEL), the lower the
risk to human health. As the estimated dose to humans
approaches the animal NOEL (as the MOS approaches
1), the risk to humans increases. When an estimated dose
exceeds a NOEL (giving an MOS of less than 1), the ratio
is reversed (the dose is divided by the NOEL) to indicate
how high the estimated dose is above the laboratory level:
a minus sign is attached to indicate that the dose
exceeded the NOEL; and the result is no longer termed a
margin of safety but is simply called a negative ratio.

A ratio of -3, for example, means that the estimated dose
is 3 times the laboratory-determined level. A negative ratio
implies that the estimated dose (given all assumptions of
the scenario) represents a clear risk of possible acute or
chronic effects.

When repeated doses to humans are higher than the
animal NOEL (the MOS is less than 1), there is some
possibility of harmful effects. Conversely, when the human
dose is small compared with the animal NOEL (giving an
MOS greater than 100), the risk to humans can be judged
very small. Comparing one-time or once-a-year doses
(such as those experienced by the public) to NOEL's
derived from lifetime studies tends to greatly overestimate
the risk from those rare events.

Risk to Workers

Table N-8A presents the margins of safety for workers for
general systemic effects. The margins of safety indicate
that ground vehicle mixer-loader-applicators are at
greatest risk, followed by aerial mixer-loaders and
backpack applicators. Except for supervisors, all
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occupational exposures for 2,4-D are less than 15. This
indicates that applicators using 2,4-D have the greatest
chance of experiencing adverse health effects. If they
repeatedly receive these worst-case doses, there is a
clear risk of kidney effects. 2,4-D has also been reported
to produce peripheral neuropathy in sensitive individuals.

Likewise, individuals exposed to the 2,4-D/picloram
mixture could experience similar although lesser effects.
The most likely effect from the mixture 2,4-D/picloram is
skin irritation. However, the margins of safety indicate the
possibility of adverse health effects, especially among
sensitive individuals. Ground vehicle mixer-loaders of
dicamba could potentially have liver damage (reduced
glycogen storage) if they repeatedly received doses as
high as shown here, although the risk of chronic health
effects is less than 2,4-D.

BLM workers would be unlikely to experience these
effects for a number of reasons:

1. The number of days they are expected to be exposed
per year is relatively small (less than 20), except for
ground vehicle applicators using 2,4-D.

2. The projected doses shown in Table N-5 greatly
overestimate average exposures.

3. All doses are based on workers not wearing protective
clothing. The use of protective clothing could reduce the
exposures and thus increase the MOS by 30 to 90 percent
(Lavy et al. 1982; Libich et al. 1984; Waldron 1985).

Table N-8B presents the margins of safety for
reproductive effects. Female ground vehicle operators
using glyphosate and dicamba are at greatest risk. A
conservative assumption is that any developing fetus
would be at high risk in women who repeatedly receive
doses as high as a ground vehicle mixer-loader. Neither of
these chemicals has been shown to cause birth defects in
laboratory animals. The MOS for aerial and ground vehicle
mixer-loaders of picloram and the 2,4-D/picloram mixture
indicate the potential of maternal toxic effects on sensitive
individuals. An operator's frequency of exposure as shown
in Table N-1, however, is quite small. Contract employees,
who are exposed throughout the spray season, are at
greater risk.

Risk to the Public

Tables N-9, N-9A, and N-9B show that large margins of
safety (MOSs) (greater than 200) exist for every category
of routine public exposures to 2,4-D, dicamba, glyphosate,
and picloram. Although the public should not be
chronically exposed to these herbicides (indeed, given the
remote location of most spray areas, the public will not be
exposed at all in most spray operations), these large
margins of safety mean the public could be repeatedly
exposed to these levels and suffer no adverse effects.
This is true for pregnant women and most sensitive
individuals.

Because all of the doses shown in Table N-6 are below
the provisional acceptable daily intakes (ADls) (see Table
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3-3) set by EPA, EPA considers all of the estimated doses
to the public safe for lifetime exposure.

Table N-9A and N-9B present the MOSs of children, who
are generally considered to be sensitive individuals. The
MOSs for a 10 kg child drinking a liter of water
contaminated at about 120 ppm show the potential for
effects on the kidneys if exposure at this level continues.
However, this worst-case estimate is about six times
higher than has been found in water monitoring studies.
Most forest field studies have found nondetectable levels
of herbicide in streams, even immediately after spraying.
(Drift modeling studies show that 1 percent of the onsite
concentration would be deposited at 100 feet, with a 6-
inch stream the concentration would be only 30 ppm
under a 4 Ib/acre 2,4-D application rate.) In addition, the
exposure to the child would be one-time, rather than
repeat or chronic, further decreasing the probability of
harmful effects.

Risk to Maximum Exposed Individuals
Doses and margins of safety calculated for extraordinary
situations are shown in Table N-10. The first situation
involves a member of the public who is directly under an
aerial application. The doses were calculated based on
the application rates shown in Table N-3 assuming two
square feet of exposed skin. The MOS's indicate that
there is a negligible chance of adverse health effects
occurring from being directly sprayed with glyphosate,
picloram, or dicamba other than skin or eye irritation. For
2.4-D, although the MOS is relatively low, the risk of
kidney damage is not considered to be high because the
NOEL is based on chronic rather than one-time exposure.

The entry in each matrix element is the NOEL divided by
the sum of doses for hypothetical exposures of one
individual. For example, the MOS of 1,412 for an adult
receiving direct dermal exposure for 2,4-D drift at 500 feet
downwind of application and additional doses from oral
ingestion was calculated by dividing the NOEL value for
2,4-D by the cumulative major mixing error dosages (1
mg/kg/day)/(0.00013 + 0.0047 + 0.0014 + 0.0011
mg/kg/day). MOS values for the public are for days of
maximum exposure, which are generally days of spraying.
Since the dermal dose will only occur on the day of
exposure, the MOS values for subsequent days involving
only oral doses would be higher. MOS values for public
dermal exposures are typically very high, often in excess
of 500,000, particularly for picloram and 2,4-D/picloram
mixture. Dose comparisions show that the public would
receive a dose that remotely approaches the NOEL level
only when they are directly sprayed by an aircraft or
collect and consume relatively large amounts of sprayed
berries, water, or deer meat containing herbicide residues.
For numerous reasons, these are very low probability
events. Sprayed areas are not in locations that naturally
attract visitors seeking wild foods. The target noxious
weeds (knapweed, leafy spurge, thistle) are not in edible
berry bushes and prime food habitats, and edible berries
generally do not occupy noxious-weed-infested areas.
Nonetheless, the calculated extraordinary situation MOS
values show that even when improbable events occur,
health impacts would be highly unlikely with such a
transient dose.
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Table N-8A Margins of Safety' for Systemic Effects Based on Doses to Workers on
Aerial and Ground Application Projects

2,4-D Picloram 2,4D & Picloram Mix Glyphosate Dicamba
Minor Mix  Major Mix MinorMix  MajorMix  Minor Mix Major Mix  MinorMix  MajorMix  Minor Mix  Major Mix
Errors Errorg Errors Errors Errors Errors Errors Errors Errors Errors
Aerial
Pilot 9 9 194 180 - - - - 694 641
Mixer-loader 2 2 45 41 - - - - 160 148
Supervisor 25 23 539 500 - - - - 1,923 1,786
Observer 7 6 146 135 - - - - 521 481
Ground Vehicle
Driver 11 10 233 212 89 a0 333 306 417 379
Mixer-loader 2 2 45 41 17 15 64 59 80 74
Driver-mixer-loadar 2 2 38 35 14 13 54 50 67 62
Ground hand
Mixer-loader-applicator 5 4 97 90 37 3 139 128 169 160

1MOS = NOEL. from Table N-7 divided by exposure dose from Table N-5
e e EE———
e ——
Table N-8B Estimated Margins of Safety' for Reproductive Effects Based on Doses to Workers

on Aerial and Ground Application Projects

24-D Picloram 2,4-D in Mix Picloram in Mix Glyphosate Dicamba

Minor Mix Major Mix MinorMix Major Mix Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix
Errors Errors Errors Errors Errors Errors Errors Errors Errors Errors Errors Errors

Aerial'

Pilot 225 225 1,386 1,286 - - - - - - 83 77
Mixer-loader 50 50 321 293 - - - - - - 19 18
Supervisor 625 575 3,850 3,571 - - - - - - 231 214
Observer 175 150 1,043 964 - - - - - - 63 58
Ground Vehicle'

Driver 275 250 1,664 1,514 834 765 3,334 3,030 11 102 50 45
Mixer-loader 50 50 321 293 159 147 642 592 21 20 10 9
Driver-mixer-loader 50 50 271 250 147 123 538 496 18 17 8 7
Ground hand'

Mixer-loader-applicator 125 100 693 643 348 321 1,388 1,282 46 43 20 19

'MOS = NOEL from Table N-7 divided by exposure dose from Table N-5.

m
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Table N-9A Margins of Safety for Chronic Effects Based on Doses to the Public in the
Vicinity of Aerial and Ground Application Projects

Adult Adolescent Infant
Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix

. Errors Errors Errors . Errors Errors Etrors
2,4-D

Dermal (drift)

500 fest 8,333 7,692 6,667 6,250 3,571 3,333
1/4 mile 25,000 23,256 19,231 17,857 10,417 10,000
1/2 mile 62,500 55,556 47,619 43,478 25,641 23.810
Oral Ingestion '

Water 233 213 455 417 909 833
Meat 769 714 714 667 667 588
Berries 1,020 209 1,124 1,031 209 833
Pleloram

Dermal (drift)

500 feet 1,842,105 1,707,317 1,428,571 1,346,154 777,778 729,167
1/4 mile 5,384,615 5,000,000 4,666,667 4,119,647 2,333,383 2,187,500
1/2 mile 38,888,889 14,000,000 11,666,667 10,000,000 6,363,636 5,833,333
Oral Ingestion '

Water 4,667 4,867 9,333 8,750 18,421 17,500
Meat 16,279 14,894 15,550 14,000 14,000 12,963
Berries 21,212 20,000 23,333 21,875 194,444 184,211
2.,4-D/Plcloram

Dermal (drift)

500 feet 166,667 62,500 51,048 104,878 2,667 2,500
1/4 mile 20,000 18,182 14,296 13,333 176,923 71,488
1/2 mile 434,478 500,000 18,182 33,333 18,182 61,867
Oral Ingestion '

Water 1,818 1,667 3,636 3,333 7.272 6,557
Meat 7,143 6,897 5,970 5,333 5,333 5,128
Berries 8,000 7.547 8,889 8,333 7,407 7,018
Glyphosate

Dermal (drift)

500 feet 250,000 230,769 200,000 187,500 107,143 100,000
1/4 mile 750,000 697,674 576,923 535,714 312,500 300,000
1/2 mile 1,875,000 1,666,667 1,428,571 1,304,348 769,230 714,286
Oral Ingestion 1

Water 6,977 6,383 13,636 12,500 27,273 25,000
Meat 2 23,077 21,429 21,429 20,000 20,000 17,647
Berries 3 30,612 27,273 33,708 30,928 27,273 25,000
Dicamba

Dermal (drift)

500 feet 104,167 96,154 83,333 78,125 69,444 41,667
1/4 mile 312,500 290,698 250,000 250,000 131,579 125,000
1/2 mile 781,250 694,444 1,595,238 543,478 641,026 595,238
Oral Ingestion 1

Water 2,907 2,660 5,682 5,208 11,364 10,417
Meat 15,625 8,929 8,929 8,333 8,333 7,353
Berries 13,158 11,364 13,889 13,158 11,364 10,417

IMOS = NOEL from Table N-7 divided by exposure dose from Table N-6
2Basad on deposition rates 500 feet downwind of treated area.
3Based on deposition rates 100 feet downwind of treated area
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Table N-9B Estimated Margins of Safety for Reproductive Effects Based on Doses to
the Public in the Vicinity of Aerial and Ground Applications Projects

Adult Adolescent Infant
Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix
Errors Errors Errors Errors Errors Errors
2,4-D
Darmal (drift)
500 feet 208,333 192,308 166,667 156,250 89,286 83,333
1/4 mile 626,000 581,395 480,769 446,429 26,042,517 250,000
1/2 mile 1,562,500 1,388,889 1,190,476 1,086,956 641,025 595,238
Oral ingestion !
Water 5,814 5.319 11,363 10,417 22,727 20,833
Meat 19,231 17,857 17,857 16,667 16,667 14,706
Berries 25,510 22,727 28,090 25,773 22,727 20,833
Plcloram
Dermal (drift)
500 feet 13,157,895 12,195,122 10,204,082 9,615,385 5,555,556 5,208,333
1/4 mile 38,461,538 35,714,286 33,333,333 29,411,765 16,666,667 15,625,000
1/2 mile 277,777,777 100,000,000 83,333,333 71,428,571 4,554,545 41,666,667
Oral Ingestlon1
Water 33,333 33,333 66,867 62,500 131,579 124,500
Meat 116,279 106,383 11,111 100,000 100,000 92,593
Berries 151,615 142,857 116,667 156,250 1,388,889 131,679
2,4-D/Picloram
Dermal (drift)
500 feet 625,000 585,938 487,013 457,317 250,000 234,375
1/4 mile 1,875,000 1,704,545 1,339,285 1,250,000 721,154 669,643
1/2 mile 4,076,087 4,687,500 1,704,545 3,125,000 1,704,545 1,662,500
Oral Ingestion 1 -
Water 17,045 15,825 34,091 31,250 68,182 61,475
Meat 66,064 64,655 55,970 50,000 50,000 48,077
Berrles 75,000 70,755 83,333 78,125 69,444 65,789
Glyphosate
Dermal (drift)
500 feet 83,333 76,923 66,667 62,500 35,714 33,333
1/4 mile 250,000 232,558 192,308 178,571 104,167 100,000
1/2 mile 625,000 555,556 476,190 434,783 256,410 238,095
Oral Ingestion 1
Water 2,326 2,128 4,545 4,167 9,091 8,333
Meat 7,692 7,143 7.143 6,667 6,667 5,882
Berries 10,204 9,091 11,236 10,309 9,091 8,333
Dicamba
Dermal (drift)
500 feet 125,000 11,538 10,000 9,375 8,333 5,000
1/4 mile 37,500 34,884 30,000 30,000 15,789 15,000
1/2 mile 193,750 83,333 71,429 65,217 76,923 71,429
Oral Ingestion 1
Water 349 319 682 725 1,364 1,250
Meat 1.875 1,071 1.071 1,000 1,000 882
Berries 1,579 1,364 1,667 1,679 1,364 1,250

1Based on deposition rates 500 feet downwind of treated area. MOS = NOEL from Table N-7 divided by exposure dose from Table N-6.
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Table N-10 Extraordinary Dose Margins
of Safety' from Selected Exposures

Dermal and Oral Dermal Exposure  Ground Hand Applicator

Exposure 2 Aerial Spray ®  WithOral Exposure 4
{Public) (Public) (Occupational)
24D '
Adult 118 10 4
Picioram
Adult 2,741 10,000 87
2,4-DinMix
Adult 354 30 12
Picloram in Mix
Adult 5,482 20,000 174
Glyphosate
Adult 1,176 83 M
Dicamba
Adult 150 100 18

TMOS.lowest NOEL/exposure dose.

“Dermal exposures at 500 feet from application. Qral exposure is ingestion of berries, water, and
meat.

JAssurnes person receives full per-acre application rate.

“Assumes major mixing errors.

Again, the low MOS's for ground applications of 2,4-D
indicate the risk of toxic effects if these doses are
sustained. The risk would be reduced if workers wear
protective clothing.

Incidence Levels of Cancer for Affected
Populations from Differing Doses and
Durations of Exposure

It is possible to calculate statistical upper limits on the
carcinogenic potential of 2,4-D, utilizing multiple dosage
data from Hansen and others (1971). The one-hit model
was fit separately to male and female rat oncogenic data
on total animals with tumors using the computer program
GLOBAL82 (Howe and Crump 1982). The 2,4-D data on
females gave the highest measure of cancer potency (the
upper limit on the linear term in the one-hit model of
cancer) based on 95 percent probability of occurrence.
This upper limit was 3.01 x 104 ppm of 5.03 x 103
(mg/kg/day)-. Likewise, liver tumor data from picloram
studies (National Cancer Institute 1978) were applied and
the calculated upper limit for picloram is 3.40 x 10 ppm or
5.68 x 10+ (mg/kg/day)-. This value is approximately one-
tenth of the 2,4-D value. The value used for cancer
potency of glyphosate is 2.4 x 105 which was derived from
the most recent mouse study.

With these cancer potency estimates, the probability of
cancer over a life time as a result of differing lengths of
exposure was determined using the following equation:
Pc =qg* x D x (De/L), where;

Pc = estimate of the probability of cancer

Q" = the upper limit of carcinogenic potency (ie., 2,4-D =
5.03 x 109, picloram = 5.68 x 10+, and glyphosate = 2.4 x
10%)

D = daily dose in mg/kg/day

De = number of days during which the daily dose occurs

L = number of days in a lifetime (25,550) for 70 years

R II=,

Table N-11 Probability of Carcinogenic Effects from Extraordinary Dosages to

Workers Exposed for a Single Season

QOccupational Exposure

2,4-D Picloram 2,4-Din Mix Picloram in Mix Glyphosate
Minor Mix Major Mix Minor Mix Major Mix MinorMix Major Mix Minor Mix Major Mix  Minor Mix Major Mix
Errors Errors Errors Errors Errors Errors Errors Errors Errors Errors

Aerial

Pilot 8.5x107°  92x10°®  48x10° 52x107° — — — — — —

Mixer-loader 3.7x107  4.0x107  24x10®  23x107° — — — — — —

Supervisor 3.1x108  3.4x107° 1.7x107°  1.9x10°° — — — — — —

Observer 1.1x107  1.2x107 6.4x10°  6.9x107° — — — — — —
Ground Vehicle

Driver 7.8x107  8.5x1077 1.3x107%  1.4x10°° 26x107  2.8x107 6.5x107°  7.0x10®  8.5x107"" 9.2x107"

Mixer-loader 4.1x10°  4.4x107® 6.8x10°%  7.3x107°® 1.4x107%  1.5x107° 3.4x107°  37x107°  4.4x107'° 4.8x107'°

Driver-mixer-loader 4.8x10°  52x10°  8.1x10®  8.8x10™® 1.6x10°  1.7x10°®  41x10°®  4.4x10® 52x107'° 57x1071°
Ground Hand

Mixer-loader- 36x107 3.9x107 1.0x107®  t.1x10°® 1.2x1077  1.3x1077 50x10°  5.1x10°  2.0x107° 2.2x107"°

applicator
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Using the equation, the incremental chance of contracting
cancer in a lifetime from each exposure pathway was
calculated on the affected populations by varying the daily
exposure dose and the number of days of dosing as
appropriate for each scenario. The incidence levels are
stated as mathematical probabilities.

Cancer probabilities for workers exposed during 1 year on
the job are presented in Table N-11. This table shows that
the lifetime chance of cancer occurring in a pilot spraying
2,4-D with major mixing errors would be 9.2 x10+. This
probabily of cancer incidence was derived from: Pc = 5.03
x 104 upper limit of carcinogenic potency x .117 mg/kg
daily dose from Table N-5 x (4 days exposure from Table
N-1/25,550 days in a lifetime).

Cancer probabilities for individuals of the public exposed
to 1 day of spraying are presented in Table N-12, Cancer
probabilities for workers exposed over multiple years on
the job are presented in Table N-13. In determining the
number of exposure days, it was assumed that a worker
stayed on the job performing the same type of project
annually for 40 years.

Cancer probabilities for multiple public exposures (20
days) are presented in Table N-14. In determining the
number of exposure days, it was assumed that a
residence would receive drift from each side of a dwelling
annually for 5 years (4 exposures annually for 5 years),
resulting in 20 total exposure days to dermal exposure
and also to ingestion of berries, water, and meat.

The cancer incidence levels posited exponentially may be
ditficult to understand. From the example above, the
chance of a pilot spraying 2,4-D contacting cancer is 9.2 x
102. This figure means that 9.2 pilots out of 100 million
spraying 2,4-D for an annual program could contact
cancer due to occupational exposure to 2,4-D. Similarly,
3.7 pilots out of one million spraying 2,4-D for 40 years
could contact cancer.

Comparisons of Cancer Risks to Death
From Involuntary Occurrence of Every

Day Events

To put the probabilities of getting cancer into prospective,
Tables N-15 and N-16 relate them to probabilities of death
from everyday events. These comparisons are not made
to determine what is acceptable but to relate the small
exponential numbers in Tables N-11 through N-14 to
events that lay persons can understand. Risks are related
to voluntary and unavoidable occurrences because worker
exposure is assumed to be voluntary whereas public
exposure is not.

Table N-15 displays the probabilities of cancer occurring
in members of the public from maximum exposure to 2,4-
D, picloram, and glyphosate related to risks of natural,
involuntary occurences. For example, the probability of an
individual contacting cancer from a 5-year oral exposure
10 2,4-D would be 4.3 chances in 1 billion (4.3 x 10%). The
probability of contacting leukemia from eating 1 egg per

day for the same period of time is much higher at 50
chances in 1 billion (50 x 109). Similarly, there is a greater
chance of being killed by meteorite (6 chances in 100
billion) than of getting cancer from 5-year drift exposure to
picloram (1.8 chances in 1 trillion),

Table N-16 shows comparisons of selected voluntary
exposures to workers and the occurrence of common
events. For example, the cancer probability of a maximum
exposed ground application crewmember working for 40
years with 2,4-D is 3.4 chances in 100,000 (3.4 x 109).
The chance of the same individual dying as a result of
being run over by a vehicle is essentially the same at 5
chances in 100,000 (5.0 x 10%). Similarly, a maximum
exposed pilot has a greater chance of being killed by
firearms (2 chances in 1 million) than of getting cancer
from working with picloram for 40 years (2.1 chances in 10
million).

Likelihood of the Worst-Case Occurring

This analysis has overstated the possible effects
throughout in estimating the extent of occupational and
public exposure to 2,4-D and picloram as proposed under
the Proposed Action. The analysis has overstated actual
practices and conditions, assumed that simultaneous
occurrence of these values would happen, and
furthermore has used the one-hit theory of carcinogencity.
The situations presented for public exposures are
hypothetical and are highly unlikely to occur in actual
practice. The margins of safety based on NOEL's, are
extremely high for public exposure. Even with built-in
conservatism, the doses and resulting cancer probabilities
would be extremely rare events. Comparisons to cancer-
causing potential of commonplace events based on actual
statistics emphasize this fact.

Accidental Spill Scenarios

In the event of an accident, workers or members of the
general public could be exposed to much greater amounts
of herbicide than they would under routine operational
conditions. Accident scenarios were used to estimate the
extreme doses that would result from these exposures.
The scenarios are not intended to show what necessarily
will happen as a result of a given treatment operation, but
what could happen when all of the conditions specified in
the scenario are met in the actual operation. For example,
worker doses are based on dose levels found in field
exposure studies in which no protective clothing or
equipment was worn. Doses would be significantly lower
than those estimated here since workers are required to
wear protective clothing and equipment during actual
operations. There is no question that workers would be
present and would be subjected to some level of exposure
in treatment operations.

The two scenarios used in this analysis are:

Scenario No. 1--Workers spilling concentrate or
prepared spray mixture on their skin during mixing,
loading, or backpack spraying operations; or being doused
when a transfer hose breaks.
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Table N-12 Lifetime Cancer Risk for the Public for a Single Lifetime Exposure

Adult (70 K. Adolescent (40 K Infant (10 Kg)
) g
Minor Major Minor Major Minor Major
Mixing Mixing Mixing Mixing Mixing Mixing
Errors Errors Errors Errors Errors Errors
2,4-D
Darmal (drift)
500 feet 23x10™" 25x107™" 3.0x107" 3.2x10™" 6.4x10™" 69x10™"
1/4 mile 7.2x107'2 78x107'2 9.4x107"2 1.0xt0™" 20x107" 22x10™"
1/2 mile 3.0x107"2 3.2x107" 39x107"? 4.2x107"2 8.3x107'2 9.0x107"?
Oral Ingestion
Water 6.1x1071° 6.6x107° 53x107'° 58x1071° 21x107° 23x107®
Meat 23x1071° 25x107"° 2.4x1071° 26x107"° 3.2x107"° 3.5x107"
Berries 63x10™" 6.9x10™" 58x10°" 8.2x10™" 8.9x10™" 9.6x 10"
Picloram
Dermal (drift)
500 feet 86x10"4 9.3x107'¢ 1.1x107"3 1.2x10°"8 24x107"? 2.6x107*2
1/4 mile 27x107 29x107 3.5x107" 3.8x107" 7.6x107"¢ 8.2x10"*
1/2 mile 1.1 %107 1.2x 1074 15x107" 1.6x107" 3x107™ 34x107
Oral Ingestion
Water 23x10™" 25x 107" 2.0x10™" 22x107" 8.0x10™" 8.7x10™"
Meat 86x107"2 9.3x 102 9.0x 1072 9.7x107'? 1.2x10™" 1.3x10™"
Berries 2.4x107"? 2.6x107'2 2.2x 10712 2.4x107"2 3.3x107'2 3.6x10712
2,4-D in Mixture
Dermal (drift)
500 feet 7.6x107"2 82x107"? 10.0x107"? 1.1x10™" 21 x10™ 23x10™"
1/4 mile 24x10712 2.6x107'2 3.1x107" 3.4x107'2 6.7x10-'2 7.2x107"2
1/2 mile 9.8x107"? 1.1x107%2 1.3x107"2 1.4x107'2 28x1072 3.0x107*2
Oral Ingestion
Water 20x1071° 22x107"° 1.8x107"° 1.9x107'® 7.1x 10710 7.7%x107'°
Meat 76x107" 8.2x107" 8.0x10™" 86x10™" 1.1x 107 1.2x107'°
Berries 21x10™" 23x107" 1.9x107™" 21x10™" 3.0x10-" 3.2x10™"
Picloram in Mix
Dermal (drift)
500 feet 43x10™" 4.6x107"* 56x10""* 6.1x107" 1.2x1073 1.3x107™"
1/4 mile 1.4x107" 1.5x10""4 1.8x107" 1.9x107"* 3.8x 107" 41107
1/2 mile 5.6x107'¢ 6.0x107"° 7.3x107"8 7.9x107'° 1.6x107"* 1.7x107%
Oral Ingestion
Water 1.1x10™" 1.2x107"! 10.0x 1072 1.1x107"! 4.0x%10™" 43x107"
Meat 4.3x107"2 46x10"12 4.5x107'2 4,9x102 6.0x107"2 6.5x 10712
Berries t.2x107'2 1.3x107"2 1.1x10"2 1.2x 1072 1.7x107'2 1.8x 1072
Glyphosate
Dermal (drift)
500 feet 1.1x107" 1.2x107"® 1.4x1071 1.5x107" 3.0x10"? 3.3x107"?
1/4 mile 3.4x107"* 3.7x 1074 45x107 49x107"* 9.6x107* 1.0x10"2
1/2 mile 1.4x107" 1.5x107"* 1.9x 107 20x107" 3.9x107'* 43x10714
Oral Ingestion
Water 2.9x10712 31x107'? 25x107'2 2.7x107'? 1.0x 107" 1.1x107"
Meat 1.1x107"2 1.2x107"2 1.1x107'? 1.2x107'2 1.5x107"2 1.7x107"2
Berries 3.0x107"® 33x107"3 27x1071® 3.0x107"? 42x107'3 46x107"?
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Table N-13 Probability of Carcinogenic Effects from Extraordinary Dosages to
Workers Exposed for a 40-year Working Lifetime

Occupational Exposure

2,4-D Picloram 2,4-D in Mix Picloram in Mix Glyphosate
Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix Minor Mix Major Mix
Errors Errors Errors Errors Errors Errors Errors Errors Errors Errors

Aerial

Pilot 3.4x10°® 3.7x1078 1.9x1077 2.1x1077 — — —_ —_ —_ —_

Mixer-loader 1.5x107° 1.6x1075 8.3x1077 9.0x1077 —_ —_ —_ —_ — —

Supervisor 1.3x10°  1.4x10°%  6.9x10™®  7.5x107° — — — — - —

Observer 45x10%  4.9x10°° 26x107  2.8x1077 — — — — — —
Ground Vehicle

Driver 3.1x107°  3.4x10°  52x107  57x1077 1.0x10°° ° 1.1x107° 2.6x107 28x107  3.4x10°  3.7x10°°

Mixer-loader 1.6x10~* 1.8x10~4 2.7x10°¢ 2.9x10~¢ 5.0x107°8 6.0x1078 1.4x1078 1.5x1078 1.8x10°%  1.9x107°

Driver-mixer-loader 1.9x10%  2.1x107* 3.2x10°  3.5x107°® 6.0x10~°  7.0x10°S 1.6x10°%  1.8x10°° 2.1x10~®  2.3x107®
Ground Hand

Mixer-loader- 1.4x107° 1.6x107° 4.2x1077 4.5x1077 47x1078 5.3x1078 2.1x1077 22107 8.1x10°  8.8x10™°

applicator

A person's dermally absorbed dose would depend on the
concentration of herbicide in the spray mix, the area of
exposed skin, the extent to which the person's clothing
absorbed herbicide (that would either dry in place or
penetrate to the skin), and the length of time between
accidental exposure and the person’'s washing up. Indirect
dermal exposure could occur when workers or members
of the general public brush up against wet vegetation in
the sprayed site, but this exposure would be less than that
of the applicator drenched when a hose breaks. As a
conservative approach, indirect dermal exposure will be
considered the same as direct dermal exposure.

Scenario No. 2--Members of the public could be
exposed from a herbicide load being jettisoned or from a
container of herbicide mixture being ruptured and spilled
into a drinking water supply. For example, a helicopter
could jettison its load of herbicide for safety reasons (to
maintain aircraft stability) or accidentally through pilot
error.

Such a spill would, in most instances, result in localized
damaged to the environment, causing a small area of
plant Kill, but with no toxic effects to humans. However, in
the extremely unlikely event that a person was standing
where the jettisoned load fell, there could be toxic effects,
depending on the inherent toxicity of the herbicide and the
concentration of herbicide in the spray mix, in addition to
the effects of the physical impact of such a dump of liquid
on the person.

All doses estimated in this accidental exposure analysis
were calculated for a representative 50-kg person. This
weight was chosen to represent an adult of less than
average weight, so that doses to adults would be

calculated in a conservative manner. (Doses for a larger
person would be less in terms of mg per kg of body
weight.)

Herbicides are packaged and sold by the manufacturer in
liquid form as a concentrate with a specified number of
pounds of active ingredient, usually between 1 and 4
pounds per gallon of concentrate.

A 1,000-gallon tank on a truck for ground vehicle
application is used for analysis; this exceeds the
maximum size normally used in the noxious weed control
program. Also, the impact of a helicopter crash into a
reservoir is calculated assuming a 70-gallon tank which is
the normal size tank for a small agricultural helicopter
ordinarily involved in this type program.

The maximum herbicide concentrations in helicopters and
batch trucks are summarized in Table N-17.

Before herbicides are applied they would be mixed with
water (the carrier), according to the manufacturer's label
instructions for the particular treatment purpose and the
desired application rate in pounds of active ingredient per
acre. The concentrate is normally mixed with 5 to 15
gallons of water for every acre to be treated in aerial
applications and with 50 to 100 gallons of water for every
acre to be treated in ground applications. To obtain the
highest concentration in doses, the lowest figures in
gallons per acre is used. Herbicide stored in 30- to 55-
gallon drums as concentrate is prepared for application
and transferred to application equipment by a mixer-loader
who uses a batch truck that has separate storage tanks
for the carrier and for the herbicide mixture.
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Table N-14 Lifetime Cancer Risk for the Public for 20 Lifetime Exposures

Adult (70 Kg) Adolescent (40 Kg) Iinfant (10 Kg)
Minor Major Minor Major Minor Major
Mixing Mixing Mixing Mixing Mixing Mixing
Errors Errors Errors Errors Errors Errors
2,4-D
Dermal (drift)
500 feet 4.6x107"° 4.9x1071° 6.0x107"° 6.5x107"° 1.3x107° 1.4x107°
1/4 mile 1.4x107'° 1.6x107"° 1.9x107'° 20x 107" 4.0x107"° 4.4x1071°
1/2 mile 59x10™" 6.4x10™" 7.7x10°" 8.4x10™" 1.7x 1010 1.8x107"°
Oral Ingestion
Water 1.2x107° 1.3x107° 1.1x107® 1.2x10° 43x107® 46x107°
Meat 46x107° 49x107 48x10° 52x107° 6.4x10° 6.9x10™®
Berries 1.3x107° 1.4x107° 1.2x107° 1.3x107° 1.8x107° 1.9x107°
Pictoram
Dermal (drift)
500 feet 1.7x10712 1.9x10712 23x107"? 24x1012 48x107"2 52x10""2
1/4 mile 54x107"° 58x107"° 7Ax1071? 7.7x10718 1.5x107'2 1.6x 10712
1/2 mile 22x107"® 24x107"3 29x107"? 3.2x107"? 6.2x107"* 6.7x10™"
Oral Ingestion
Water 4.6x107'° 50x107"° 4.0x107'° 43x1071° 1.6x107° 1.7x107°
Meat 1.7x107"° 1.9x107'° 1.8x107'° 2.0x107"° 24x1071° 26x107"°
Berries 48x10™" 52x107" 43x10™" 4.7 x 107" 6.7x10™" 7.2x10™"
2,4-D in Mixture
Dermal (drift)
500 feet 1.5x107"° 1.6x107"° 2,0x107'° 22x10710 43x107"° 46x1071°
1/4 mile 48x107" 52x107" 6.3x107" 68x107" 1.3x107° 1.5x107'°
1/2 mile 20x107" 21x10™M 26x10™" 28x10"" 55x 107" 6.0x10™"
Oral Ingestion
Water 4.1x10°° 4.4x107° 3.5x107° 3.8x107° 1.4x107° 1.5x107®
Meat 1.5x107® 1.6x10°° 1.6x107° 1.7x107° 21x107® 23x10°
Berries 42x1071° 4.6x1071° 38x10°1° 4.2x1071 59x10°"° 6.4x 107"
Picloram in Mixture
Dermal (drift)
500 feet 8.6x10°"2 9.3x 1073 1.1%107"2 1.2x107"? 24x107"2 26x107"2
1/4 mile 27x10™" 29x107"° 3.5x107"® 3.8x107"? 7.6x107"? 8.2x107"®
1/2 mile 1.1x10°" 1.2x107" 1.5x107" 1.6x107"° 3.1x10™" 3.4x107"?
Oral Ingestion
Water 23x1071° 25x107'° 20x107'° 22x107"° 8.0x107'° 8.7x1071°
Meat 8.6x10™" 9.3x10™" 9.0x10™" 9.7x10™" 1.2x107'° 1.3x107"°
Berries 24x10™" 26x10°" 22x10™" 24x107" 33x10™" 3.6x10™"
Glyphosate
Dermal (drift)
500 feat 22x107"2 24x107'? 2.9x107'? 3.1x1072 6.1x107'2 6.6x1071?
1/4 mile 6.8x10""? 7.4x107"® 9.0x107"? 9.7x1071? 1.9x107'2 21x107'?
1/2 mile 28x107"3 31x107" 3.7x107"? 40x107 7.9x10°"2 8.5x107"3
Oral Ingestion
Water 58x107™" 6.3x10™" 51x10™" 55x10™" 20x1071° 22x1071°
Meat 22x107" 24x10™M 23x10™" 25x107" 3.0x10™" 33x107"
Berries 68.0x107'2 6.5x 10712 55x107'2 6.0x107"2 8.5x107"2 9.2x107"2
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Table N-15 Selected High Probabilities of Cancer in the Adult Population from
Involuntary Occurrences Compared to Hazards from Rare Occurrences

Involuntary Préﬁébility from Maior
Occurrences . _ __Probability Error/5-year Exposure
2,4-D
-Death from living in a brick house (radon) 40 x 10 ™ 51 x10 0 Drift
-Leukemia from eating 1 egg/day (Benzene) 50 x 10 @ 43 x10° Oral
Picloram
-Probability of death from being killed by 6 x 10 1.8 x 10 2 Drift
a meterorite (none yet recorded) 1.6 x 10 "0 Oral
Glyphosate
-Death from lightning strike 1x10 77 88x10 ™M Oral

Sources: Goldman (1984) and Crouch and Wilson (1982).

Table N-16 Selected High Probabilities of Adult Cancer in Workers Compared to
Probabilities of Death from Everyday Occurrences

Everyday Activities " Probability Voluntary Applicator Probability
Resulting in Mortality N ~of Occurrence Major Error - 40 Year Exposure
. 24D
-Drinking water in New York City
or Miami 1.3 x 10 "6
Aerial

-Falls in public places 19 x 10 -6 16 x 107
-Electrocution 53 x 10 "¢

Ground
-Fires in Home 21 x 1078 34 x 1075
-Run over by a Vehicle 50 x 107

Picloram
-Eating a half pound broiled
steak per week 30x10°7

Aerial

-Firearms (accidental) 2.0 x 10°¢ 21 x 107

Ground
-Bladder cancer from sacchrin 1.7 x 1076 29 x 10®
(1 soft drink/day)

Glyphosate

-Drinking 1 pt. milk/day 20 x 10 78 Ground

18x 108

Sources: Crouch and Wilson (1982) and Galdman (1984).
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Table N-17 Maximum Herbicide
Concentrations in Helicopters and Batch
Trucks

Pounds ' Pounds ' Pounds ' Pounds '

Applied  Per Gallon of Per 70 Gal 1000 Gallon
Chemical PerAcre  Concentrate Helicopter  Ground Vehicle
24D 3 4 42 60
Picloram 1 2 14 20
Glyphosate 2 3 3 - 60
Dicamba 1-6 4 14 120

1Pounds of active ingredient (a.i.)
Not proposed for aerial

Direct dermal exposures were calculated for spills of 0.5
liter of herbicide concentrate (if liquid concentrates are
used) or 0.5 liter of the most concentrated spray mixture. It
was assumed that the person exposed during the spill
weighs 50 kg and most of their surface area (0.8 mzor 8.6
ft2) is thoroughly wetted by the solution. Denim fabric
commonly used in clothing retains about 57.5 ml of
solution per square foot (Weeks 1985). However, to be
conservative it was assumed that 20 percent of the
solution would wet bare skin. A spill resulting in this much
exposure could result from broken hoses, spilled
containers, or emergency and accidental dumps by

helicopters. It was also assumed that no additional
washing occurred. The dermal penetration rates used in
this study were 10 percent for 2,4-D, 1 percent for
picloram, and 10 percent for glyphosate, as discussed
earlier,

To analyze the impacts of major spills into ponds and
reservoirs, the size of the water body must be assumed.
Small ponds and reservoirs are used for a conservative
approach since the herbicide concentration would be
greater than in a larger water body. The pond is assumed
to be 1 acre in size by 4 feet deep which converts to
approximately 1,306,000 gallons total. The reservoir is
assumed to be 30 acres with an average depth of 10 feet.
Total mixing of the spill in the waters and that someone
would drink 1 liter before being alerted to the spill, are
assumed. The herbicide is also assumed to remain at full
strength, not allowing for chemical degradation or
absorption by either sediment or organic matter in the
water.

An individual could receive an accidental ingestion
exposure by drinking water contaminated by a jettison of
70 gallons of herhicide mix as from a helicopter, or 1,000
gallons of herbicide mix spilled from a batch truck
accident.

Doses from accidental spills, both dermal and via drinking
water, are presented in Table N-18. By far, the highest
doses would be received by a worker spilling a sufficient
amount of herbicide concentrate on the skin.

Table N-18 Workers and Public Doses from Exposure to Herbicide Spills

Exposures Herbicide Dose in mg/kg
Per

Lifetime 2,4-D Picloram Glyphosate Dicamba
Spills onto Skin
(0.5 liter)
Concentrate 1 94 4.8 72 94
Spray Mix (Aerial) 1 14 0.48 -- 28
Spray Mix (Ground) 1 1.4 0.04 1.4 2.8
Spills into Water
(1 liter consumed)
Pond, Helo 1 0.076 0.025 - 0.025
Reservoir, Helo 1 0.001 0.00034 - 0.0003
Pond, Truck 1 0.1 0.036 0.11 0.22
Reservoir, Truck 1 0.0015 0.00048 0.0015 0.003

T8ased on BLM's (not including Forest Service data) past ratio of such accidents to total acres treated, it is highly unlikely that any worker or member of the public would be exposed more than once in a

[fetirrs to an accident as described in this section.
Herbicide concantrate spills onto the skin should occur only to a worker.
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Risks to Workers and the Public from
Accidental Exposure

To qualify these risks of threshold effects, the doses
estimated for exposed individuals are compared to
laboratory derived no-observed-effect levels (NOEL's)
determined in the most sensitive animal test species. For
doses that are not likely to occur more than once (such as
those received by workers spilling 0.5 liter of spray mix
over their entire upper body), a dose estimate that
exceeds the laboratory test animal NOEL does not
necessarily lead to the conclusion that there would be
chronic toxic effects because all NOEL's are based on (or
take into account) long-term multiple exposures. As
evidenced by the probabilities of chronic effects shown in
Tables N-11 through N-14, the greater number of
exposures resulting in doses leads to a higher probability
of effects. An estimated dose that exceeds the test animal
NOEL is compared to the herbicide's LDy, value that
provides information on the risk of acute effects.

Tables N-19 through N-22 present the margin of safety
values for worker and public accidental exposure to the
herbicides 2,4-D, picloram, glyphosate, and dicamba.

Incidence Levels of Cancer for

Accidental Exposure to Herbicide Spills
Cancer risks calculated for exposures to accidental
herbicide spills are shown in Table N-23. The greatest
risks among the three chemicals are for a spill of 2,4-D
concentrate onto the skin. The greatest risks are for spills
of herbicide concentrate directly onto clothing and skin.
Workers are at the greatest risk for this type of accident.
The tabled values assume that at least 20 percent of a
person’s skin has been contacted by the solution and
cleanup does not occur for several hours. This is certainly
contrary to standard practice. A concentrate spill of 2,4-D
onto a person gives a cancer risk of about 2 in 100,000
such incidents, and a spill of spray mixture (aerial) gives a
risk of about 3 in 1,000,000. A spill of picloram

m
Table N-19 Margins of Safety for Doses to Spills of 2,4-D

Margin of Safety Relative to

Acute Systemic Reproductive
Exposure LD:o NOEL NOEL
(mg/kg/day) (375) (1) (5)
Spills onto Skin
(0.5 liter)
Concentrate 94 4 -94 -19
Spray Mix (Aerial) 14 27 -14 28
Spray Mix (Ground) 1.4 268 -1.4 3.6
Spills into Water
(1 liter consumed)
Pond, Helo 0.076 4,934 13 65.8
Reservoir, Helo 0.001 10,000 + 1,000 5,000+
Pond, Truck 0.1 3,409 9 45.45
Reservoir, Truck 0.0015 10,000+ 667 3,333+

m
Table N-20 Margins of Safety for Doses Due to Spills of Picloram

Exposure
, _ (mg/kg/day)
Spills onto Skin
(0.5 liter)
Concentrate 4.8
Spray Mix (Aerial) 0.48
Spray Mix (Ground) 0.04
Spills into Water
(1 liter consumed)
Pond, Helo. 0.025
Reservoir, Helo 0.00034
Pond, Truck 0.036
Reservoir, Truck 0.00048

Margin of Safety Relative to

Acute Systemic Reproductive
LDso NOEL NOEL
.(8200) @) , . ._..50)
1,708 1.5 10
10,000 + 15 104
10,000 + 175 1,250
10,000 + 280 2,000
10,000 + 10,000 + 10,000 +
10,000 + 194 1,389
10,000 + 10,000 + 10,000 +

m
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Table N-21 Margins of Safety for Doses Due to Spills of Glyphosate

__Margin of Safety Relative to

Acute Systemic Reproductive
Exposure LDso NOEL NOEL

- ) (mg/kg/day) (4320) (30) ~(10)
Spills onto Skin '
(0.5 liter)

Concentrate 72 60 2.4 -7.2

Spray Mix (Aerial) - - - -

Spray Mix (Ground) 1.4 3,086 21 7.1
Spills into Water
(1 Liter Consumed)

Pond, Helo -

Reservoir, Helo - - - -

Pond, Truck 0.1 10,000 + 273 91

Reservoir, Truck 0.0015 10,000 + 10,000 + 6,667

' The herbicide glyphosate is not proposed for aerial application.

Table N-22 Margins of Safety for Doses Due to Spills of Dicamba

Margin of Safety Relative to

Acute Systemic Reproductive
Exposure LDS50 NOEL NOEL
(mg/kg/day) (757) (25) (3)

Spills onto Skin
(0.5 liter)
Concentrate 94 8 -4 -31
Spray Mix (Aerial) 28 27 -1 -9
Spray Mix (Ground) 28 270 9 1
Spills into Water
(1 liter consumed)
Pond, Helo 0.025 10,000 1,000 120
Reservoir, Helo 0.0034 10,000 7,353 882
Pond, Truck 0.22 3,441 114 14
Reservoir, Truck 0.0030 10,000 8,333 1,000

concentrate gives a risk of about 1 in 10 million, and for
picloram mixture (aerial) about 1 in 100 million. Cancer
risks arising from major spills into drinking water supplies
are significantly less. A 70-gallon helicopter load of 2,4-D
spray mixture dumped into a pond would lead to a risk of
cancer of less than 2 in 100 million for a spill of 1,000-
gallon tank truck of spray mixture into a small pond.

Probability of Accidental Exposure

Herbicide spill accidents recorded by BLM and the Forest
Service were classified by location, date, and quantity
spilled. Also included was information specifying the
occurrence of accidents on ground or in the air, and if the
spill was near a waterway. Over an 11-year period from
1973 through 1983, there were 24 recorded spills
averaging 44.4 gallons per accident. Herbicide use rates
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ranged from 1.5 Ib. active ingredient (a.i.) to 7 Ib. a.i. per
acre for normal use rates. For a total of 302,085 acres
sprayed during the 11-year period there was one accident
for every 12,589 acres and 54 of the spills involved 30
gallons or less. Applying this past accident ratio to the
proposed herbicide use level for noxious weed control, as
many as 1.7 accidents (on the average) could occur per
year (22,000 acres-13,000 acres).

Comparison of Cancer Risks with Other
Common Risks

Comparison of cancer risks from accidental exposure
(Table N-23) to familiar hazards and occupational risks
listed in Table N-16 provides a good perspective of the
risk. According to Crouch and Wilson (1982), motor
vehicle accidents have a fatality risk that averages 2 in



10,000 persons each year. Over a person's 30-year period
of vehicular travel the cumulative fatality risk is 6 in 1,000
from car accidents. A variety of hazards are listed in the
table that have a fatality risk of about 1 in 1 million. These
include smoking two cigarettes, eating 6 pounds of peanut
butter, drinking 40 sodas sweetened with saccharin, or
taking one transcontinental round trip by air. The cancer
risk from having a single x-ray taken is 7 in 1 million
people. Many occupational risks are greater. Working for
30 years in agriculture or construction has a fatality risk of
about 2 in 100 and in mining and quarrying the risk is even
greater, estimated to be 3 in 100.

Risk of Heritable Mutations

No epidemiologic studies are available that associate any
of the herbicides with heritable mutations. Furthermore, no
risk assessments that quantify the probability of mutations
are available in the literature or from EPA. Laboratory
studies constitute the best available information on
mutagenic potential. Results of the mutagenicity assays
conducted on the four herbicides are discussed in
Appendix K.

For 2,4-D and picloram, there is some uncertainty about
the potential to cause mutations. For these hembicides, a
worst-case assumption is made that they have the
potential to cause mutations in humans. Because
mutagenicity and carcinogenicity both follow similar

mechanistic steps (at least those that involve genetic
toxicity), the risk of cancer ¢an be used to approximate the
quantitative risk of heritable mutations. The basis for this
assumption is that both mutagens and at ieast primary
carcinogens react with DNA to form a mutation or DNA
lesion affecting a particular gene or set of genes. The
genetic lesions then require specific metabolic processes
to occur, or the cell must divide, to insert the lesion into
the cell's genetic code. For these reasons, the quantitative
risk of cancer provides a worst-case approximation to
heritable mutations because cancer involves many types
of cells, whereas heritable mutations involve only germinal
{reproductive) cells.

Glyphosate and dicamba tested negative for mutagenicity
in all assays conducted, and thus can be considered to
pose ne mutagenic risk.

For 2,4-D, there have been only a few studies performed
and these have indicated both positive and negative
mutagenic potential. EPA has requested more
mutagenicity test information. A number of comprehensive
reviews of the 2,4-D mutagenic data have indicated that it
does not pose significant risk of human gene mutations
(USDA, FS 1984). Based on a worst-case estimate, the
risk of heritable mutations from 2,4-D and picloram would
be no greater than the estimates of cancer risk shown in
Tables N-11 through N-14.

Table N-23 Probability of Carcinogenic Effects from Exposure to Herbicide Spills for

Workers and Public

o 2.4-D Picloram Glyphosate !
Spills onto Skin
(0.5 liter)
Concentrate 2 1.8x10 -5 1.1x10 7 6.7x10 "8
Spray Mix (Aerial) 2.7x10 & 1.1x10 -8 -
Spray Mix (Ground) 2.7x10 7 9.0x10 =10 1.3x10 -9
Spills into Water
(1 liter consumed)
Pond, Helo 1.5x10 -8 6.0x10 "1 -
Reservoir, Helo 2.0x10 "1 7.5x10 12 -
Pond, Truck 2.2x10 "8 8.0x10 -10 1.0x10 10
Reservoir, Truck 3.0x10 "10 1.1x10 -1 1.4x10 12

! Glyphosate is not proposed for aerial application.
2 Herbicide concentrate spills onto the skin should occur only to a worker.
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Text Revisions

This section includes revisions to the text of the final
environmental impact statement (FEIS). The location cited
in bold type before the revision shows where in the FEIS
the text has been revised.

Add to page lv, left column, after 1st
(Incomplete) paragraph:

Some nontarget plants would be harmed in the immediate
treatment areas. Treatment areas would average 5-10
acres and would rarely exceed 100 acres. Less than 1
percent of the BLM-administered lands in the EIS area is
proposed for chemical treatment, of which only 147 acres
are proposed for treatment by nonselective chemicals. No
areas treated would be denuded of vegetation.

Add to page iv, left column, after 2nd complete
paragraph:

Chemical application rates for the treatment of noxious
weeds on BLM-administered lands would be at or below
the no observable effect level (NOEL).

Add to page 8, left column at the bottom:

The integrated noxious weed management approach is
designed to set treatment priorities for noxious weed
infestations on BLM lands. The different priorities do not
list specific weed species but simply assign goals and
components of control. The approach recognizes that a
Priority 1l species in one area may not be a Priority |l
species in another. Therefore, specific species
assignments are left to each BLM district in cooperation
with county weed control authorities.

The different priorities reflect BLM's position that action
should be directed first at education or making land
managers aware of noxious weed species that do not yet
occur in their specific management jurisdiction (potential
new invaders), second at halting the spread of noxious
weeds by eradicating new invaders, and third at managing
and reducing larger and well-established infestations.

Priority | - Potential New Invaders: Emphasizes education
and awareness of noxious weed species that do not yet
occur in a specific management jurisdiction (BLM district).
Components of this category may include the following:

(a) Initiate a continuing education and awareness program
to help BLM employees and public land users recognize
Prioriy | noxious weeds. Options may include establishing
noxious weed herbarium specimens, displaying
photographs or color prints of noxious weed, and setting
up other displays.

(b) Have management jurisdictions share, at least
annually, information on their weed treatment programs
and established priorities.

(c) Once a Priority | noxious weed is identified, give it a
Priority Il rating and take action as described for Priority I.

Priority 1l - Eradication of New Invaders: Gives the highest
priority in treatment to new invading noxious weeds within
an area. A key factor in treating Priority [l weeds is to
prevent conditions that allow noxious weeds to become
established. Eradication is the goal for noxious weeds in
the priority. Components of this treatment category include
the following:

(@) Give Priority Il noxious weeds the highest priority in
funding.

(b) Take isolation and eradication measures as soon as a
new invader is officially identified. Apply immediate,
effective noxious weed control measures to prevent the
species from going to seed.

(c) Survey lands next to infested areas to ensure that all
new infestations have been identified.

(d) Identify and treat the causes of noxious weed
infestations to reduce the possibility of re-entry.

Priority Ill - Established Infestations: Weed species in this
priority have become so well established and widespread
that eradication would be unlikely. Components of this
treatment category include the following:

(a) Emphasize containing and preventing the further
spread of the infestation.

(b) Give the highest treatment priority to "breakouts" from
the main infestation and infestations along rights-of-way
(riparian areas, canals, waterways, trails, roads) and next
to private lands. Apply acceptable but immediately
effective control measures in such areas.

(¢} Use any acceptable control measure (herbicide,
manual, biological) on the main infestations. But in
determining methods, consider the practicality/cost-
effectiveness of the method compared to the likelihood of
success.

(d) Emphasize biological control on main infestations
where successful agents exist. Concentrate research and
development efforts on biological control agents on
Priority lll species.

(e) Use management practices in conjunction with control
activities. These management practices may include the
following:

1. Promoting the introduction/growth of both native
and nonnative plants that would better compete with
hoxious weeds.

2. Moving and/or using livestock.

3. Moving and/or using vehicles.

Replace "Roundup” with "Rodeo” on Table 1-3 on
page 9.

Replace Table 1-4 on pages 12-13 with revised
Table 1-4.
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L ___ |
Table 1-4 Summary of Impacts by Alternative

Existing Situation

Alternative 1 (Proposed Action)

Long-Term and Cumulative Effects (Proposed Action)

Air Quality

Soils

Water Quality

Vegetation

Animals
Livestock
Wild Horses
Wildlife

Fish

Cultural
Resources

Visual Resources

and Recreation

Wilderness and
Special Areas

Economic

Conditions

Social
Environment

Human Health
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Smoke intrusions from wood stoves sometimes
results in particulate levels exceeding EPA
standards in urban areas during periods of
atmospheric stability.

There is a great variation in soils across
the EIS area due to differences in climate,
parent material, and topography.

No detectable levels of herbicides on west coast
but some detectable in Wyoming. Water quality
good in west coast streams. Varying water quality
on streams in rest of EIS area.

Noxious weeds are spreading on BLM lands
within EIS area. Reduced productivity of
desirable range vegetation due to competition
from noxious weeds. Weeds invading adjacent
private land.

Livestock grazing is one of the primary uses
of BLM lands in the EIS area. Wildlife
diversity abundance and habitat values are
high.

Most habitat is in fair to good condition.

Qutdoor recreation occurs throughout EIS
area. Camping and picnicking occur in
designated recreation sites that have
noXious weeds.

The EIS area contains five designated
wilderness areas and 224 wilderness study
areas.

Little economic production on weed-infested
land. Ingestion of poisonous plants by
livestock causes deaths and production
decreases. Weeds spreading from BLM land
are contributing to economic losses on
adjacent nonpublic land.

Moderate, short-term increases in intrusions
expected, but EPA standards would not be
exceeded.

Short-term increases in erosion, long-term
stabilization. Herbicides more persistent in
arid area soils,

Some detectable levels of herbicides will enter
streams from drift; short-term impact may result
from spraying in ephemeral stream channels.

Production of grass species would increase.
Some injury or loss of nontarget vegetation
may occur from using herbicides. Non-target
species will become reestablished after
treatment.

Adverse short-term impacts would be temporary
and localized. However, over the short and long
term, animal habitat would improve benefiting
all species populations.

Habitat conditions and population levels would
remain largely unchanged. Under some
scenarios, principally worst case, some adverse
impact to fish and wildlife may occur from use
of herbicides.

Low probability of site damage.

Low probability of scenic degradation.
Recreation areas infested with noxious weeds
would benefit by decreased visitor exposure
to adverse effects from weeds. Visitor use
would increase.

Noxious weeds in wilderness areas and WSAs
may be controlled. Suppression of noxious
weeds would allow native plants in the natural
acosystem to better compete.

Beneficial economic impacts to the region:
increased livestock production, fewer livestock
deaths, and potential decrease in economic
losses. Local expenditures on equipment and
materials for weed control would benefit local
economy.

Likely to generate more constructive social
responses and concems.

No adverse impacts expected from use of
herbicides, although a remote possibility exists
under worst case scenarios. Human health
wouid benefit from control of those noxious
weeds that adversely affect humans.

None

No long-term accumulation of 2,4-D, dicamba or
glyphosate in the soil. Slight potential for accumulation
of picloram in arid soils. The proposed low application
rates for picloram (not to exceed 1 Ib/ac/yr) will
significantly reduce the possibility.

If herbicides enter ground water in large amounts it can have
relatively long-term impacts, but under the proposed action,

if detectable, the amounts will be less than EPA drinking water
criteria.

Non-target grass species will tend to increase. Non-target
broadleaf plant species may be injured or destroyed in areas of
treatment over the 15 year period of treatment.

Livestock forage would improve over the 15 year

period of treatment. Wild horse forage would improve over
the 15 year period of treatment. Long-term animal habitat
would improve benefiting all species.

Long-term animal habitat would improve benefiting all
species.

If a site is missed in a pre-work survey and disturbed
by mechanical treatment it would be a long-term
impact.

No impact on visual resources. Recreation would have
long-term beneficial impact from controlling or
gliminating noxious weeds from campground areas.

Non-target grass species wifl tend fo increase.
Non-target broadleat plant species may be injured or
destroyed in areas of treatment over the 15 year period
of treatment.

Increase in livestock production would be a long-term
cumulative effect.

Likely to generate more constructive social responses
and concems.

No long-term adverse impacts. Some long-term
beneficial effects on human health.



Alternative 2 (No Aerial Herbicide Application)

Alternative 3 (No Herbicide Use)

Alternative 4 (No Action)

About the same impacts as under Alternative 1.

About the same impacts as under Alternative 1.

Less spray drift.

Production of grass species would increase. Some injury or
loss of non-target vegetation may occur from the use of
herbicides. Degree of effects would be less than under the
Proposed Action (fewer acres treated with herbicides).

Non-target species will become reestablished after treatment.

About the same impacts as under Alternative 1.

About the same impacts as under Alternative 1.

Low probability of site damage.

About the same impacts as under Alternative 1.

About the same impacts as Alternative 1.

Beneficial economic impacts to the region:
increase in livestock production and fewer
livestock deaths. Some weeds would spread to
noninfested land, causing economic losses.
Local expenditures on equipment and materials
for weed control would benefit the economy.

Likely to generate polarized reactions.

Higher risk to unprotected workers because of greater
exposure to ground applicators. Public should not suffer
adverse health effects. Public cancer risk is very small.

Slightly higher impacts than Alt. 1. EPA
standards not exceeded.

Short-term increases in erosion where
burning and tilling take place. Long-term
stabilization.

Slightly increased suspended sediments
and dissolved solids from mechanical
and grazing controls.

Some degree of weed control would be
achieved, but noxious weeds would

spread due to ineffective weed control efforts.
Desirable vegetation would decline.

Where nonchemical measures fail to control weeds,
weeds would continue to crowd out and reduce
desirable forage and habitat for animals, reducing
wildlife diversity and leading to livestock herd
reductions. Toxic plants would harm animals where
not controfled with nonmechanical methods.

About the same impacts as under Alternative 1.

Low probability of site damage.

Spread of noxious weeds would

increase exposure of recreationalists to
detrimental effects when nonchemical
measures fail to control these weeds. Visitor
use reduced in such areas.

Impacts would be the same as under Alternative
1 only when nonchemical measures sufficiently
control noxious weeds. Otherwise, impacts
would be the same as under Alternative 4.

Beneficial and adverse impacts to the local economy.
Slight increase in livestock production where weeds
are controlled, but potential further economic losses,
livestock deaths, and lower livestock production over
time where weeds are not controlled. Weeds
spreading to noninfested land would cause
additional economic losses.

Likely to generate a polarized reaction.
More adverse impacts from more manual control

methods and less control of weeds hazardous to
human health.

No smoke intrusions would occur.

No change from existing environment.

No change from existing environment.

Spread of noxious weeds, thus
reduction in desirable vegetation.

Noxious weeds would spread
unchecked and reduce desirable forage
and habitat for wildlife diversity.

Toxic weeds would harm animals,
leading to livestock herd reductions.

About the same impacts
as under Afternative 1.

No probability of site damage.

Increased exposure of recreationalists to
detrimental effects of noxious weeds.
Visitor use would be reduced.

Noxious weeds, including exotics, in
wildemess and WSAs would spread
unchecked and compete with native
plants, decreasing naturalness.

Economic losses, livestock deaths, and
lower livestock production would continue
over time. Weeds would spread to nonpublic
land contributing to a decline in productivity
and economic loss.

About the same impacts as under Alternative 3.

Greatest adverse effects from a lack of control
of weeds hazardous to human health. This can
be caused by allergies, poisoning or physical
harm depending upon the individual weed
species.
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Add to page 14, left column, after 3rd paragraph:

The following Herbicide Application Monitoring Plan table
summarizes the methods and frequency of monitoring that
would be used.The contracting officer's representative
would monitor the following contract requirements to
ensure compliance.

1. In aerial applications, a 500-foot-wide buffer strip will be
left next to inhabited dwellings unless this requirement is
waived in writing by the resident. A 100-foot-wide buffer
strip will be left next to cropland and barns.

2. Boom sprayers will not be used within 25 feet of water
bodies.

3. Granular formulations will be applied no closer than 10
feet from the high water line of streams and other water

4. Contact systemic herbicides wiped on individual plants
may be used up to the existing high water line.

5. When herbicides are being applied, wind speeds must
not exceed 10 miles per hour (mph) in all instances.
Where liquid herbicides are applied from the air, the wind
speed must not exceed 5 mph. Where herbicides are
applied by vehicle or hand, the wind speed must not
exceed 8 mph except in riparian areas, where the wind
speed must not exceed 5 mph. Granular formulations will
be applied through the use of broadcast spreaders from
about 3.5 feet above the ground.

6. Spray nozzles are designed for aerial and ground
vehicle spray equipment to produce droplets large enough
(200 microns or larger) to limit the amount of drift. Aerial
application equipment will normally operate with a boom
pressure of 20 to 35 pounds per square inch unless the

bodies.

product label specifies a different pressure. Liquid

Herbicide Application Monitoring Plan

Monitoring Element Method Frequency Characteristic Evaluated
Pretreatment Survey onsite visual inspection each treatment species present, density, endangered
area species present, control options,
method chosen
Post-Treatment Survey onsite visual inspection each treatment effectiveness, need for retreatment,
area corrective measures or mitigation
Pesticide Use Proposal review of proposal and before any proposal compared to EPA registration
EPA registration by herbicide requirements and record of decision
authorized certified application compliance
applicator
Water Monitoring * pre- and post-treatment as needed potential water contamination
Samples water samples when
treatment is near potable
sources and herbicide
could get into water
Coordination Monitoring weed management yearly coordination of plan
plans submitted to
Washington, D.C.
Biological Establishment Survey of bio-control state/district establishment, effectiveness, and rate
agents release and yearly of spread of biological control agents

Surveys of Threatened
and Endangered (T&E)
Species

Cultural Resource
Surveys

Contract
*Also see Appendix |, FEIS.

establishment

Survey for T&E species
before action

Survey for archaeological
and historical resources

contractor contacts

each project

each project
involving
surface
disturbance

continually

presence of T&E species

presence of cultural resources

contract requirements
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herbicides will be applied by backpack with low nozzle
pressure and within 2.5 feet of the ground. Granular
formulations will be applied through the use of broadcast
spreaders from about 3.5 feet above the ground.

7. All chemicals will be applied only in accordance with
Environmental Protection Agency standards specified on
the herbicide's label.

Add to page 15, left column, bottom of page:
Additionally, the Sikes Act (PL 93-452), as amended,
provides the main guidance for coordination between BLM
and state wildlife agencies.

Add to page 10, right column, bottom of first
complete paragraph:

Riparian and wetland areas will not be sprayed aerially.

Replace Table 2-1 on page 29 with revised Table
2-1,

Add DMA-4 herbicide label to the end of
Appendix O.
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Table 2-1. Threatened and Endangered Animals in the EIS Area

Species

Fedearal
Status

State Status/Occurrence

Idaho
Status

Montana
Status

Oregon
Status

Washington
Status

Wyoming
Status

Mammals

Grizzly bear, Ursus arctos horribilis

Woodland caribou, Rangifer tarandus caribou

Black-footed ferret, Mustela nigripes

Wolverine, Gulo gulo

Columbia white-tailed deer, Odocoileus virginianus leucurus
Southern sea otter, Enhydra lutris nereis

Gray wolf, Canis lupus

Pygmy rabbit, Sylvilagus idahoensis

Birds

Peregrine falcon, Falco peregrinus tundrius

Peregrine falcon, Falco peregrinus anatum

Bald eagle, Haliaeetus leucocephalus anascanus
Whooping crane, Grus americana

Northern spotted owl, Strix occidentalis caurina
Short-tailed albatross, Diomedea albatrus

California condor, Gymnogyps califormianus

Brown pelican, Pelecanus occidentalis

Aleutian Canada Geese, Branta canadensis leucopareia
Sandhill crane, Crus Canadensis

Waestern Snowy Plover, Charadrius alexandrinus nivosos
Upland sandpiper, Bartramia longicauda

Ferruginous hawk, Buteo regalis

Least tern, Sterna antillarum

Piping plover, Charadrius melodus

Amphibians

Western spotted frog, Rana pretiosa
Wyoming toad, Bufo hemniophrys baxteri
Western pond turtle, Clemmys marmorata

Fish

Bonytail chub, Gila elegans

Borax Lake chub, Gila boraxobius

Humpback chub, Gila cypha

Kendall warm springs dace, Rhinichthys osculus thermalis
Colorado squawfish, Ptychocheilus lucius

Hutton Tui chub, Gila bicolor

Foskett speckled dace, Rhinichthys osculus

Warner sucker, Catostomus warnernesis

Insects

Oregon silverspot butterfly, Speyeria zerene hippolyta

T = Threatened
E =Endangered
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WEED LIST

AMOUNT OF DMA 4 HERBICIDE TO USE IN CROPS
By Air or Ground Application
NOTE: Do not apply when weather canditions favor drift from treated areas. Read
complete directians and precaultons betore using,

bitterweed {imsonweed poorjos spanishneedies
[ d Kochi " Florida suntlower
burdoch lambsquarters pusiey swesiciover
carpetweed bigbend loce wild radish Y d
wild carrot lupines common buli thistie
chicory Veni rag musk thistie
cockiebur marsheider wild rape Russian thistle
tt d yeliow rocket tumbleweed
croton morninggiory heph purse wivetieat
dandeli ds sicklepod vetch
dock pannycress smartweed waterplantain
flixweed pennwort bitter witchweed
galinsoga pepperweed eed d
wild hemp pigweed annuai
jowal o pi i sowthistie

DIRECTIONS FOR USE
Itis a violation of Federal law to use this product in amanner inconsistent with its
labeling.

Generally, the lower dosages given will be satistactory for young, succulent
growth of sensitive weed species. For less sensitive species and under conditions
where control 1s more difficult, the higher dosages wiil be needed. Apply DMA 4
dunng warm weather when weeds are young and growing actively. Use enaugh
spray volumae for uniform coverage by ground or air application, \f only bands or
rows are treated, leaving mddies unsprayed. the dosage per crop acra 18 reduced
proportionately. Do not apply where drift may be a problem due ta proximity of
susceptible crops or other desirable plants. Read and foilow il Use Pracau-
tions given on this label.

To Prepara the Spray, mix DMA 4 only with water. unless otherwise diracted on
this |label. Add about haif the water to the mixing tank, then aad the DMA 4
Herbicide with agitation. and finally the rest of the water with continuing
agiation. Note: Adding oil. wetting agent, or other surtactant to the spray may
increase effectiveness on weeds, but also may reduce seleclivily to crops
resulting in crop damage,

WEED CONTROL IN SMALL GRAINS NOT UNDERSEEDED WITH A LEGUME
(Barley, Qats, Aye, Wheat): See Table tor recommended use rates. Spray after
gram begins tillering and bafora the boot stage (usually 4 10 8 inches tail} and
weeds are small. Do not apply betare the tiller stage nor from early boot through
the milk stage. To control large weeds that will intertere with harvest or to
suppress perenmal weeds, prenarvest treatment can be applied when the grain s
in the dough stage. Best results will be obtaineq when sail moisture 1s adequate
far plant growth and weeds are growing well. Note: Do not permit dairy amimais or
meat animals being timshed tor slaughter to forage or graze treated grain helds
within 2 weeks after treatment. Do not feed treated straw to livestock.

WEED CONTROL IN CORN: See Table for recommended use rates. Pre-
emergence —Apply 1o s0i anytime after pianting but betore corn emerges. Do
not use on very ight. sandy soil. Emergence — Apply just as corn plants are
breaking ground. Post-emergence — Apply to emerged carn When corn s gver
8 nches tall, use drop nozzies to keep spray oft corn toliage. Do not apply Irom
tasseling to dough stage. Injury to corn s most ikely to occur it DMA 413 applieg
when corn 13 growing rapdly under high temperature and high soil moisture
conditons, In such situations, use the low rate of "2 pint per acre. Alter
apphcation. delay cultivation for 8 to 10 days to allow the corn to overcome any
temporary onttleness. NOTE: Mybrids vary in tolerance to 2.4-D. Some are easily
mured, Spray only varieties known to be tolerant to 2 4-D. Consult the seed
company or your Agricuitural Experiment Station or Extension Service Weed
Specialist for this information.

WEED CONTROL IN SORGHUM (MILO): See Table for recommended use rates.
Treat only after the sorghum s 6 inches high and preterably before 1t 15 15 inches
high. Do not treat during the boot, tasseling, or early dough stages. Reduce spray
dnift by keeping the boom and spray nozzles as low as possible. If crop 15 taller
than 8 inches, use drop nozzies to keep the spray off the leaves. Temporary crop
nury can be expected under conditions of high soil moisture and high air
temperatyres, If it 18 necessary to apply DMA 4 under these conditions. use no
maore than 4 pint per acre.

NQTE: Hybricts vary in tolerance to 2.4-D. Some are easily injured. Spray only
varietias known to be lolerant to 2.4-0. Consult the seed company or your
Agricultural Experiment Station or Extension Service Weed Speciahist for this
information.

WEED CONTROL IN RICE: See Table for recommended use rates. Apply in the
late illering stage of ice development. at the time of first jownt development (first
to second green ring). usually 6 10 9 weeks after amergence Do not apply atter
panicle initation. after rice internoges exceed '2 inch. al early seedhng, early
panicle, boot, flowering, or early heading growth stages NOTE: Some rice
varfieties under certain conditions can be injured by 2.4-D Theretore. before
spraying consuit iocal Extension Service or University specialists for appropriate
rates and timing of 2,4-D sprays.

WEEDCONTROL IN SUGARCANE: See table for recommended use rates. Apply
as a pre-emergenca or post-emergence spray 1 accordance with State recom-
mendations. For grass control. use DOWPON: M grass herbicide i addiion to
DMA 4, Always read the label directions and precautions for the use of these
products before using them with DMA 4,

DOSAGE PER ACRE
Normal rates Higher rates for
CROP {usuaily safe to special situationa?
ctopa {more likely ta
injure crop)
SMALL GRAINS
Spring postemergence
wheat, bartey. rye A to 1V pints 210 3 pints
oats Vato 1 pirt 1Y2t0 2 pints
Preharvest (dough stage)
wheat. barley, oats 110 2 pints 210 3 pints
CORN!'
Preemergence 2to 4 pints
Emargence® 1 pint 1% pints
Postemaergence’
up to 8 inches tall Vato 1 pint
8 inchas to tasseling
(use onty directed spray) 1 pint 1210 2'2 pints
SORGHUM (Milo)'
Postemargence
6 to 8 inches tall 2At0 1 pint
8 to 15 inches tall
(use only directed spray) 1 pint 1210 2 pints
RICE 1ta 2'z ints 210 3 pints
SUGARCANE 210 4 oints

'Corn and sorghum vaneties vary in tolerance 1o 2.4-0. some are easily injured.
Belore spraying, get intormation on 2,4-0 lolarance of specific varieties and spray
anly those known Lo ba resistant 1o 2.4.0 injury [t plants are more than 8 inches
tall. uze directed spray and keep spray ot corn and sorghum toliage.

These higher rates may be needed ta handle difficult weed problems in certain
areas such as under dry conditions especially in western areas. However. do not
use unless possible crop injury will be acceptable. Consuit State Agricuitural
Expaniment Station or Extension Service weed spaciahists lar recommendations
or suggestions 1o ht local conditions

WEED CONTROL ON FALLOW LAND: Use 1 1o 2 quarts of DMA 4 per acre on
annual broadieat weeds and up to 3 quarts per acre on established perenmal
specias, such as Canada thistle and held indweed. Apply 10 weeds actively
grawing. Do not plant any ¢rop tor 3 months atier treatment aruntil chemical has
disappeared fram soil

WEED CONTROL IN ESTABLISMED GRASS PASTURES AND RANGELANDS:
Use at 2 to 4 pints per acre. Apply preterably when weeds are smali and growing
actively before the bud stage. Do not use on bentgrass, alfaita, clover. or other
legumes. Do not use on newly seeded areas until grass s well estabtished Do not
use from early bool to milk stage where grass seed production 1s destred Do not
graze dairy animais on treated areas within 7 days atter application

CONTROL OF SOUTHERN WILD ROSE: On rangelands. roadsiges. and lence-
rows. use 1 galion ot DMA 4 pius 4 10 8 Buid ounces ot an agncultural surfactant
per 100 gallons of water and spray thoroughly as soon as fohage s well
developed. Twa or more treatments may be required. On rangeland. apply a
maximum ot § quarts of OMA 4 per acre per apphcation. Do not graze dary
anmmais on treated areas within 7 days after application

GRASS SEED CROPS: Use 1 to 4 pints per acre n spring or fall ta control
broadleal weeds in grass bewnyg grown for seed Do not apply frot early boot to
the milk stage. Spray seedling grass only after the tive-leal stage. using *«to 1 pint
per acre to contral small seedling weeds. Alter the grass i1s well estabhished.
higher rates of upto 4 pints can be used to cantrol hard-10-kill annual or perenmial
weeqds. For best resuits. apply when soil moisture 1s adequate 1or good growtn
NOTE: Do not use on bentgrass unless grass injury can be tolerated Do not graze
dairy amimais nor cul forage tor hay within 7 days after apphication

BROADLEAF WEED CONTROL IN NON-CROPLAND GRASS AREAS SUCH AS
LAWNS, GOLF COURSES, CEMETERIES AND PARKS, AIRFIELDS. ROAD-
SIDES, VACANT LOTS, DRAINAGE DITCH BANKS; Use 1103 quarts ol DMA 4 per
acren the amount of water needed for unitorm apphication. Treat when weeds are
young and growing well. Usually 2 quarts per acre wiil provide adequate weed
control. Do not use on dichondra or other herbacequs ground covers Do not use
on creeping grasses such as bent except for spat treating nor on freshly seeded
turt untit grass 3 well estabhished Reseeding of lawns should be detayed
fallowing treatment. With spring apphcation reseed in the fall. with fail apphica-
tion. reseed (n the sprang. Lequmes are usually damaged or killed Deeprooted
perennial weeds such as bindweed and Canada thistie may require repeated
apphications

SPOT TREATMENT IN NON-CROP AREAS: To control broadleal weeds in smail
areas with a hand sprayer. use '« pint ol DMA 4.1n 3 gallons of water and spray 1o
thoroughly wet all tohage.

TREE INJECTION TREATMENT: To control unwanted hardwood trees such as
elm. hickory. 9ak. and sweetgum in lorest and other non-crop areas. apply DMA 4
by injecting ! mi of the undiuted product througn the bark around the trunk at



intervals of 110 3 inches between edges of the mjector wounds. For harder to
control species such as ash. maple, and dogwood use 2 ml of undiluted DMA 4
per injection site. Continuous cuts around the trunk often provide improved
control. Also. cuts near the ground level may be more eftective than at higher
levels. Treatments can be made at any season: howaver. effectiveness may be less
during winter months. Maples shouid not be treated during the spring sap How.

FOR RIGHTS-OF-WAY: For perennial broadieat weeds and susceptible woody
species, use up to 2 gal DMA 4 per acre. For difficult to control perenmial
broadleat weeds and woody species. use up to 2 gat DMA 4 and 1 tp 4 qgts.
GARLON' 3A herbicide per acre, For ground application: (High volume) apply a
total of 100 to 400 gal per acre; (low valume) apply a total of 20 to 100 gal per acre.
For helicopter: Appy a total of 10 1o 30 gal per acre spray volume.

STORAGE AND DISPOSAL
Do not contaminate water. tood or feed by storage or disposal

STORAGE: Keep confainer ightly ¢closed when not in use. If exposed to subtreez-
Ing temperatures, the proguct should be warmed to at least 40F and rmixed
thoroughly before using.

PESTICIDE DISPOSAL: Pesticide wastes are acutely hazardous. Improper dis-
posal o excess pesticide, spray mixture. of nnsate 15 a violation of Federal Law If
these wasles cannot be disposed of by use according 1o 1abel instructions,
contact your State Pesticide or Environmental Control Agency. or the Hazardous
Waste representative at the nearest EPA Regional Ottice for guidance

CONTAINER DISPOSAL: Triple ninse (or equivaient). Then otter for recychng or
recondiioning, or puncture and dispose of 10 a samitary langtill, or by other
procedures approved by state and local authorities

USE PRECAUTIONS

Do not apply DMA 4 directly to. or otherwise permit it to come mto contact with
cotion, Howers, fruit trees. grapes. ornamentals. vegetabtes. or other desirable
plants which are sensitive to 2 4-0 herbicides and do not use n a greenhouse. Do
not permit spray mist containng o 1o drift onto them. since even very smail
quantities of the spray. which may not be visible, can cause severe inpury during
both growing and dormant penods. Use coarse sprays to mmumize drft With
ground equipment. spray antt can also be minimized by keepng the spray boom
ag low as possibie, by applying 20 gations or more of spray per acre, by using no
maore than 20 pounds per square INch spraying pressure. by using fiat tan or tipogd
tan nozzie tips. ana by stopping all spraying when wing velocity exceeds B milas
perhour Do Not apply using cone-type insechicide of other nozzies that produce
a hne-droplet spray. With aircraft appiication. drift can be lessened by using no
more than 20 pounds spray pressure al the nozzies. by using nozzles which
produce a coarse spray pattern and by spraying only when the wing velocity 1s
less than 5 rmiles per hour Applications by airplane, ground rigs, and hand
dispensers should be carried out only whenthere is no hazard from drift. Do not
apply in the vicinity of cotton. grapes, tomatoes. or other desirable vegetation
susceptible ta 2,4-0. Do not spray when the wind is blowing across the area to
be sprayed towards susceptible crops or ornamental piants. Viotent wind-
storms may move sol particies. if 2.4-D 15 on these particles and they are blown
onlo suscephibie plants, visible symptoms may appear Sengus iNjury 15 unhikely
The hazard ol movement 0! 2.4-0 on dust durning violent winastorms s reduced (f
treated fields are irngated or f rain occurs shortly atter application Do not
contaminate rmgation gHches ar water used tor Ir11Igaton or 0OMesHIc Ppurposes

To avoid injury to desirable plants, do not store. handle. or apply other agr-
cultural chemicals with the same contamers or equipment used for DMA 4 except
as specified on this label Excessive amounts of 2.4-0 i the soi may temporariy
NIt seed germination o plant growth

Consult your State Agricultural Experiment Stations or Extension Service weed
specialists 0 many states for recommendations from this label that best it local
conditions. Be sure that use of this product conlorms 1o ait appheable regula-
trans Apply this product oniy as specified on this label,

CONDITIONS OF SALE AND WARRANTY

VERTAC AND SELLER OFFER THIS PRODUCT AND THE BUYER AND USER ACCEPTS
THIS PRODUCT ONLY UNDER THE FOLLOWING AGREED CONDITIONS OF SALE AND
WARRANTY

The directions for use of 1his product are believed 10 be reliable and should be followed
carefully However, )} 1% impRssIbie 10 take 1N10 Account all vanabtes and toenminate all rishs
associated with ils use Injury ar damage may resutt because ol condimions which are
beyand the control of Verlac or ihe Seller Vertac warrants only that thus product contarms
10 the chamical description on the label and 15 behieved (o be reasonably it tor the purposes
referred 1o in the Direchons tor Use when used as duwecled under normal conditiong
VERTAC MAKES NQ OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS DR MER.
CHANTABILITY OR ANY OTHER EXPRE 55 OR IMPLIED WARRANTY Inno case shall Vertac
or the Seiler be hable 1or consequential specialorindirect damages resulting from the use
ar hanghng ol this progduct Any vanahion of exceplian from this warranty must be in writing
and signed Dy an authonized Veriag representative

10580-012.1 983

N\
v
VERTAC CHEMICAL CORPORATION

Memphis, Tennessee 38137. USA
Tragemark of VERTAC CHEMICAL CORPORATION
! Tragemars of THE DOW CHEMICAL COMPANY
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List of Agencies and
Organizations to Whom
Copies of the Draft
Supplement to the FEIS
are Sent

BLM requested comments on the DSEIS from the
following agencies and organizations:

Federal Agencies
Advisory Council on Historic
Preservation

Department of Agriculture

Forest Service

Soil Conservation Service
Department of Commerce
National Marine Fisheries Service
Department of Defense

U.S. Army Corps of Engineers
Department of Energy
Bonneville Power Administration
Department of the Interior

Fish and Wildlife Service
Bureau of Indian Affairs
Geological Survey

Bureau of Mines

Bureau of Reclamation

National Park Service
Environmental Protection Agency
Small Business Administration

State and Local Government

Idaho

Governor's Office

Department of Agriculture

County Weed Control Superintendents
State Seed Laboratory

Department of Fish and Game
Department of Lands

Department of Transportation

County Weed Control Officials

Montana

Department of Agriculture

County Weed Control Supervisors

Department of Fish, Wildlife and Parks
Department of State Land

Department of Commerce

Department of Natural Resources and Conservation
Department of Health and Environmental Sciences
Depantment of Livestock

Environmental Quality Council

Montana Highway Commission

Oregon

State Clearinghouse

Areawide Clearinghouses

Lane Regional Pollution Authority
Department of Environmental Quality
Department of Fish & Wildlife
Department of Forestry

State Historic Preservation Office
Department of Agriculture

Weed Control Districts

Washington

Office of the Governor

Office of the Secretary of State
Washington State Library

State Conservation Commission
Department of Natural Resources
Parks and Recreation Commission
Department of Ecology
Department of Agriculture

Weed Control Boards

Department of Game

Department of Figheries

Farm Bureau

Division of Geology and Earth Resources
Department of Transportation
Commissioner of Public Lands

Wyoming

Governor's Office

Department of Agriculture

County Weed Control Officials
Department of Forestry

State Game and Fish

State Highway Department
Department of Environmental Quality

Interest Groups (partial listing)
Audubon Society

FIR

Friends of the Earth

Izaak Walton League

Menasha Corp.

National Wildlife Federation
Northwest Coalition for Alternatives
to Pesticides

Economic Development Commissions
Environmental Councils

Wheat Growers Leagues
Wilderness Coalitions

Wildlife Federations

Oregonians for Food and Shelter
Sierra Club

Stockmen's Associations

Southern Oregon Citizens Against
Toxic Sprays

State Universities

Western Environmental Trade
Association

Indian Tribes

Friends of the Earth

League of Women Voters
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Natural Resources Defense Council
Nature Conservancy

Society for Range Management

Society of American Foresters

Wildlife Management Institute

Wilderness Society

Cattlemen's Association

ldaho Natural Resources Legal Foundation
Citizens for Environmental Quality
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List of Preparers

Though individuals have primary responsibility for preparing sections of an EIS, the document is an interdisciplinary team
effort. In addition, internal review of the document occurs throughout preparation. Specialists at the BLM's district, state
and Washington Office levels both review the analysis and supply information. Contributions by individual preparers may
be subject to revision by other BLM specialists and by management during internal review.

Name

Team Members
Steve Ellis

Cliff Franklin
Michael J. Kirby

Wayne Logan

Herbert K. McGinty

Hank McNeel

R. Gregg Simmons

Dr. Richard Straub

Support Group
Debra Carey-Delgado

David Collier
Teresa Dahrens
Mary Erickson
Gary Haase
Gary Hyler
Alice Johnson
Lisa Powne
Shirley Wescott
Edward Zigoy

Primary Responsibility

Description of Alternatives, Climatology,
Soils, Cultural Resources, Visual
Resources and Recreation, Air Quality,
Wilderness and Special Areas

Water Resources, Interrelationships

Vegetation, Livestock

Wildlife, Fish, Threatened and
Endangered Animals

Team Editor

Vegetation, Weeds, Livestock

and Wild Horses

Team Leader, Worst-Case Analysis

Human Health, Chemical fates and
Effects, Worst-Case Analysis

lllustrator

Photo Work

Word Processing

Word Processing

Visual and Graphic Information
Cartographics

Typing

Weed lllustrations

Typesetting

Dratfting

Related Professional Experience

7 yrs (Forester and Soil Scientist)

16 yrs (Forester and Hydrologist)
10 1/2 yrs (Chief, Planning &
Environmental Coordination and
Realty Specialist)

12 yrs (Wildlife Biologist)

10 1/2 yrs (Editor)

3 V2 years (Geographer)

23 yrs (Agronomist)

11 yrs (Environmental Coordinator,

Forester)

14 yrs (Pest Control Research,
Cornell Univ.)

14 yrs (Draftsman)

19 yrs (Offset Photographer)

6 yrs (Operator)

3 yrs (Operator)

5 yrs (Visual Information Specialist)
8 yrs (Cartographic Technician)

21 yrs (Secretary)

10 yrs (Cartographic Technician)
7yrs {Operator)

8 yrs (Cartographic Technician)
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Name Primary Responsibility
Private Contractor
Labat-Anderson Incorporated

1111 15th Street North, Suite 600
Arlington, Virginia 22209

Andrea Myslicki Senior Project Manager
Dr. Philip Sczerzenie Project Manager

John Weeks Exposure Assessment
Dr. Richard Thomas Toxicology

Peer Review of Labat-Anderson Inc. Materlal By:

Dr. Edward Calabrese

Dr. G.J. Gobel
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Related Professlonal Experience

10 yrs.
B.S. Environmental Science
M.P.A. Public Administration

12 yrs.

B.S. Forestry and Wildlife Ecology
M.S. Wildlife Biology

Ph.D., Wildlife Biology

9 yrs.

B.S. Biology and Physical Sciences
M.S. Biostatistics, Population Biology
M.F. Forest Resource Management

15 yrs.

B.S. Chemistry

Ph.D. Medicinal Chemistry
Board of Certified Toxicologists

10+ yrs.

B.S. Biological Chemistry
M.S. Biological Chemistry
Ph.D. Toxicology

30+ yrs.

B.S. Agricultural Chemistry
M.S. Toxicology

Ph.D. Physiology, Biochemistry,
Toxicology



Glossary

ACTIVE INGREDIENT: This is the technical herbicide
itself such as dicamba, 2,4-D, glyphosate or picloram.

ADSORPTION: Adhesion of substances to the surfaces
of solids or liquids; technically, the attraction of ions of
compounds to the surfaces of solids or liquids.

ADVANCING HEADCUT: An erosional process in
which the vertical erosion face (headcut) moves upslope
or up a drainage.

ALLEOPATHIC: Pertaining to the suppression of
growth of one plant species by another through the
release of toxic substances.

ALLUVIAL DEPOSITS: Deposits of sand, gravels, and
cobbles resulting from the reduction in carrying capacity of
flowing water. As flowing water slows, its carrying capacity
drops, allowing material to settle out.

AMINE: Any of a group of chemical substances derived
from ammonia in which one, two, or three hydrogen atoms
have been replaced by one, two, or three hydrocarbon
groups.

ANIMAL UNIT MONTH (AUM): the amount of forage
needed to sustain one cow and a calf (6 months old or
younger) or their equivalent for 1 month.

ANNUAL PLANT: A plant that completes its life cycle
within a year.

AREA OF CRITICAL ENVIRONMENTAL

CONCERN (ACEC): An area within the public lands
where special management attention is required (when
such areas are developed or used, or where no
development is required) to protect and prevent
irreparable damage to important historic, cultural, or scenic
values, fish and wildlife resources: or other natural
systems or processes; or to protect life and safety from
natural hazards.

AROMATIC: Relating to the presence of at least one
benzene ring in cyclic hydrocarbons and their
derivitives.

AUTHORIZED OFFICER: A designated federal
regulatory agency employee responsible for activities
involving the use of public lands or delegated to exercise
authority over grants for use of these lands.

BATHOLITH: A great mass of intruded igneous rock that
for the most part stopped in its rise a great distance below
the surface.

BETA CAMERA ANALYSIS: A method of analyzing
movement of a radioactive isotope by recording on film the
emittance of beta rays over a time interval.

BIENNIAL PLANT: A plant that completes its life cycle
in 2 years.

BIOACCUMULATION: The accumulation of a
substance in an ecoysystem. A chemical that does not
bioaccumulate, decomposes rapidly in the environment.

BIOASSAY: The testing of the effects of chemical
substances on live organisms under controlled
conditions.

BIOLOGICAL CONTROL.: The use of natural enemies
to attack a target plant, retard growth, prevent regrowth, or
prevent seed formation.

BOOM (HERBICIDE SPRAY): A tubular metal device
that conducts a herbicide mixture from a tank to a series of
spray nozzles. A boom may be mounted beneath an
aircraft or behind a tractor.

BROADCAST APPLICATION: The applying of
pesticide over an entire area or field rather than only to
rows, beds, or individual plants. See SPOT TREATMENT.

BROWSE: That part of leaf and twig growth of shrubs,
woody vines, and trees on which browsing animals can
feed; to consume browse.

BUFFER (STRIP OR ZONE): A zone left untreated
with herbicide (at the outer edge of a treated area or along
streams) as protection against the effects of treatment.

CARBON 14 DATING: A method of dating
archageological and geological materials through the
measurement of carbon 14--a heavy isotope of carbon of
mass number 14.

CARCINOGENIC: A substance producing or inciting
cancer.

CATEGORICAL EXCLUSION: A category of actions
that do not individually or cumulatively have significant
effects on the human environment and for which neither
an environmental assessment nor an environmental
impact statement is required.

CHEMICAL DEGRADATION: The breakdown of a
chemical substance into simpler components through
chemical reactions,

COLIFORM: A group of bacteria that normally abound in
the intestines of humans and other warm-blooded animals
and are used as an indicator of sanitary quality in water.
COLLOID: See SOIL COLLOID.

CONTACT SYSTEMIC HERBICIDE: A hericide

applied directly to a plant, which is absorbed in its leaves
and then translocated throughout the plant.
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CONTROL.: Reduction of a pest problem to a point
where it causes no significant economic damage.

CREEPING PERENNIALS: Perennial plants that

spread by means of specialized modified aboveground
stems (stolons) or belowground stems (rhizomes) as well
as by seeds. Because of their method of spread, creeping
perennial noxious weeds are the most difficult to control.

CRITICAL HABITAT: (1) Specific areas within the

habitat occupied by a species at the time it is listed under
the Endangered Species Act where there are physical or
biological features (i) essential to the conservation of the
species and (ii) that may require special management
considerations or protection, and (2) specific areas
outside the habitat occupied by the species at the time it is
listed upon the determination by the Secretary of the
interior that such areas are essential for the conservation
of the species.

CRUCIAL WILDLIFE HABITAT: An area of habitat
essential to the survival of any wildlife species sometime
during its life cycle.

CULTURAL RESOURCES: Remains of human

activity, occupation, or endeavor, reflected in districts,
sites, structures, building, objects, artifacts, ruins, works of
ar, architecture, and natural features that were of
importance in past human events. Cultural resources
consist of (1) physical remains, (2) areas where significant
human events occurred, even though evidence of the
events no longer remains, and (3) the environment
immediately surrounding the actual resource.

DERMATITIS: Inflamation of the skin.

DNA (DEOXYRIBONUCLEIC ACID): Any of the
nucleic acids that are the molecular basis of heredity in
many organisms.

DOSAGE: The regulation of doses: how often and for
how long.

DOSE: The amount of chemical administered at one
time.

DRIFT: The movement of airborne herbicide particles by
air motion or wind away from an intended target area.

DRIP TORCH: A container of slash-burning fuel

equipped with a wick to ignite the fuel mixture as it drips
from the container onto the slash. Hand-held torches have
a 1.5-gallon capacity and are ignited by a fiber-filled, fuel-
soaked wick. The torch used by a helicopter has a 30-to
55-gallon capacity and is equipped with an electrically
activated fuel pump and ignition.

ECOLOGICAL NICHE: The physical space in a habitat
occupied by an organism; its functional role in a
community; and its position in environmental gradients of
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temperature, moisture, pH, soil, and other conditions of
existence.

EIS AREA: in this EIS, the five northwest states of
idaho, Montana, Oregon, Washington, and Wyoming.

ENDANGERED SPECIES: Plant or animal species
that are in danger of extinction throughout all or a
significant part of their range. See THREATENED
SPECIES.

ENVIRONMENTAL ASSESSMENT (EA): A

systematic environmental analysis of site-specific activities
used to determine whether such activities would
significantly affect the human environment and whether
an environmental impact statement is required.

ENVIRONMENTAL IMPACT STATEMENT (EIS):
An analytical document developed for use by
decisionmakers to weigh the environmental
consequences of a potential action.

EPHEMERAL STREAM: A stream that flows only in
direct response to precipitation and whose channel is at all
times above the water table.

ESTER: A substance formed by the reaction between an
acid and an alcohol, usually with the elimination of water.

EXCHANGE: A transaction in which the Federal
Government receives land or interests in lands in
exchange for other land or interests in land.

EXOTIC PLANTS: Plants that are not native to the
region in which they occur.

FATE (HERBICIDE): What happens to a herbicide after
it is applied, including leaching, photodecomposition, and
microbial degradation.

FETOTOXIC: Toxic to a fetus.

FOOD CHAIN: A series of plant or animals species in a
community, each of which is related to the next as a
source of food.

FORAGE: All browse and herbaceous foods available to
grazing animals. Forage may be grazed or harvested for
feeding.

FORB: A low-growing herbaceous plant that is not a
grass, sedge, or rush.

FOSSORIAL ANIMALS: Animals that have adapted to
existing underground in burrows.

GELLED GASOLINE: A slash-burning fuel mixture
containing an aluminum soap of fatty acid (alumagel) and
gasoline. This gelling additive is mixed with gasoline at the
rate of 7 pounds per 35 gallons.



GLYCOGEN: A white, sweet powder occurring as the
chief animal storage carbohydrate, mainly in the liver.

GROUND COVER: Grasses or other plants that
keep soil from being blown away or washed away.

HABITAT: The environment in which an organism
occurs.

HALF-LIFE: The time required for half the amount of a
herbicide introduced into a living system to be eliminated
or disintegrated by natural processes.

HECTARE: 10,000 square meters or about 2.47 acres.

HERBACEOUS: Having little or no woody tissue and
usually persisting for a single season.

HERBICIDE: A substance used to inhibit or destroy

plant growth; the active ingredient such as glyphosate. If
its effectiveness is restricted to a specific plant or type of
plant, it is called a selective herbicide. If it is effective for a
broad range of plants, it is called nonselective.

HERBICIDE FORMULATION: A combination of the
active ingredient and the inert ingredient which may be an
emulsifier, a solvent, a preservative, an anti-volatility agent
or other substance.

HERBIVORE: An animal that exclusively eats plants.

HISTOPATHOLOGIC: Pertaining to tissue changes
characteristic of diseases.

INFILTRATION: The downward entry of water into the
soil.

INSULT: Injury to the body or one of its parts or
something that causes or has a potential for causing such
injury.

INTEGRATED PEST MANAGEMENT: Use of

several techniques (for example, burning, grazing and
mechanical, manual, or chemical methods) as one system
to control animals or plants where they are unwanted (see
BLM Manual 9220).

INTERMITTENT STREAM: A stream that flows only at
certain times of the year when it receives water from
springs or from some surface source such as melting
snow.

IN VITRO: Outside the living body and in an artificial
environment.

LABEL.: All written, printed, or graphic matter on or
attached to pesticide containers as required by law.

LCs: A lethal pesticide concentration rate at which 50
percent of test animals will be killed. !t is usually used in
testing of fish or other aquatic animals.

LDs: The dosage of toxicant (expressed in milligrams of
toxicant per kilogram of animal body weight) required to kill
50 percent of the animals in a test population when

given orally.

LEACHING: The movement of chemicals through soil
by water or the movement of herbicides out of leaves,
stems, or roots into the air or soil.

LIVESTOCK PERFORMANCE: The gaining of
weight by livestock.

LOESS: Soil material carried and deposited by the
wind, consisting predominantly of silt-sized particles.

LONG TERM: Beyond the 10-year program following
the initial implementation of a noxious weed control
program.

MARGIN OF SAFETY (MOS): The ratio between the
animal no observed effect level (NOEL) and the
estimated human dose. The larger the MOS, the smaller
the estimated human dose and the lower the risk to
human health.

METABOLISM: The chemical processes in living cells
by which new material is assimilated and energy is
provided for vital processes.

METABOLITE: Any substance taking part in or
produced by metabolism.

MICROBIAL DEGRADATION: The breakdown by
bacteria of chemical substances into simpler components.

MICROCLIMATE: Climatic conditions characteristic of a
small area. Microclimates are influenced by local
geography and vegetation and may differ from regional
climate in temperature, wind, length of growing season,
and precipitation.

MICROGRAM: One millionth of a gram.
MICRON: One millionth of a meter

MOBILITY (HERBICIDE): The capability of a herbicide
to be moved easily within soil, vertically or laterally, with the
normal movement of water.

MULTIPLE USE: The harmonious use of land for more
than one purpose, not necessarily the combination of
uses that will yield the highest economic return.

MUTAGEN: A substance that tends to increase the
frequency or extent of genetic mutations (changes in
hereditary material).

MYONEURAL: Of or relating to both muscle and nerve.

MYOTONIA: Tonic spasm of one or more muscles or a
condition characterized by such spasms.
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NATIONAL AMBIENT AIR QUALITY

STANDARDS (NAAQS): The allowable

concentrations of air pollutants in the air specified by the
Federal Government in Title 40, Code of Federal
Regulations, Part 50. The air quality standards are divided
into primary standards (based on the air quality criteria and
allowing an adequate margin of safety requisite to protect
public health) and secondary standards (based on the air
quality criteria and allowing an adequate margin of safety
requisite to protect the public welfare from any unknown
or expected adverse effects of air pollutants). Welfare
includes effects on soils, water, crops, vegetation,
manufactured materials, animals, wildlife, weather,
visibility, and climate; damage to and deterioration of
property; hazards to transportation; and effects on
economic values and on personal comfort and well being.

NATIONAL REGISTER OF HISTORIC PLACES:

The official list, established by the Historic Preservation
Act of 1966, of the nation's cultural resources worthy of
preservation. The Register lists archaeological, historic,
and architectural properties (districts, sites, buildings,
structures, and objects) nominated for their local, state, or
national significance by state and federal agencies and
approved by the National Register Staff. The Register is
maintained by the National Park Service.

NATIONAL TRAILS SYSTEM: A network of nationally
significant trails consisting of (1) scenic, extended trails
that provide outdoor recreation opportunities and
conserve nationally significant scenic, historic, natural, or
cultural qualities of areas through which they pass, and (2)
recreation trails that provide a variety of outdoor recreation
uses in or reasonably near urban areas.

NATIONAL WILD AND SCENIC RIVERS

SYSTEM: A system of nationally designated rivers and
their immediate environments that have outstanding
scenic, recreational, geologic, fish and wildlife, historic,
cultural, and other similar values and are preserved in a
free-flowing condition. This system consists of three types
(1) Recreation--rivers or sections of rivers readily
accessible by road or railroad that may have some
development along their shorelines and that may have
undergone some impoundment or diversion in the past;
(2) Scenic--rivers or sections of rivers free of
impoundments, with shorelines or watersheds still largely
undeveloped but accessible in places by roads; and (3)
Wild--rivers or sections of rivers free of impoundments and
generally inaccessible except by trails, with watersheds or
shorelines essentially primitive and waters unpoliuted.

NEUROPATHY: An abnormal and usually degenerative
state of the nervous system or nerves.

NONTARGET VEGETATION: Vegetation that is

neither expected nor planned to be affected by hericide
treatment.
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NO OBSERVED EFFECT LEVEL (NOEL): (1) the
lowest dose of a substance by any route other than
inhalation that has been found by experiment with animals
to have no toxic effect on the animals or (2) the lowest
concentration of a substance in air that has been found by
experiment with animals to have no toxic effect on the
animals exposed for a defined time.

NOXIOUS WEED: According to the Federal Noxious
Weed Act (PL 93-629), a weed that causes disease or has
other adverse effects on man or his environment and
therefore is detrimental to the agriculture and commerce
of the United States and to the public health.

ONCOGENIC: Causing tumors, whether benign or
malignant.

ORGANOGENESIS: The formation of organs in
animals.

OUTSTANDING NATURAL AREA: A natural area
established to preserve scenic values and areas of natural
wonder.

PALEONTOLOGY: A science dealing with life of past
geological periods as known from fossils.

PARTICULATES: Finely divided solid or liquid particles
in the air or in an emission, including dust, smoke fumes,
mist, spray, and fog.

PATHOGEN: A specific causative agent of disease,
such as a bacterium or virus.

PERENNIAL PLANT: A plant that completes its life
cycle in more than 2 years.

PERENNIAL STREAM: A stream that flows
continuously year round.

PERSISTENCE: The resistance of a herbicide to
metabolism and environmental degradation and thus a
herbicide's retention of its ability to kill plants for prolonged
periods.

PESTICIDE: Any substance or mixture of substances
intended for controlling insects, rodents, fungi, weeds, or
other plants and animals that are considered pests.

PETIOLE: A slender stem that supports the blade of a
foliage leaf.

pH: A numeric value that gives the relative acidity or
alkalinity of a substance on a 0 to 14 scale with the neutral
point at 7.0. Values lower than 7.0 show the presence of
acids, and values greater than 7.0 show the presence of
alkalis.



PHOTODECOMPOSITION

(PHOTODEGRADATION): The breakdown of a
substance, especially a chemical compound, into simpler
components by the action of sunlight.

PHOTOSYNTHESIS: Formation of carbohydrates in
the tissues of plants exposed to light.

PHYTOTOXIC: Poisonous to plants.

PRODUCTIVITY POTENTIAL: The potential of a
particular soil to support and maintain plant growth.

PRESCRIBED BURNING: The scientific, intentional
burning of wildland fuels in either their natural or modified
states under conditions to allow the fire to continue to a
predetermined area and to produce the intensity of heat
and rate of spread needed to meet certain objectives.

RADIOLABELLING: A method of creating a radioactive
isotope by bombarding a particle with beta or gamma rays.
This method is used to trace the movement of particles in
fluids.

RAPTORS: Birds of prey, such as owls, hawks, or
eagles.

RESEARCH NATURAL AREA: A physical or

biological unit in which current natural conditions are
maintained insofar as possible. In such areas, activities
such as grazing and vegetation manipulation are
prohibited unless they replace natural processes and
contribute to the protection and preservation of an area.
Such recreation activities as camping and gathering plants
are discouraged.

RHIZOME: An underground root-like stem, that
produces roots and leafy shoots and provides a means for
some plants to reproduce.

RIPARIAN: Pertaining to or located along a streambank
or other water bodies, such as ponds, lakes, reservoirs, or
marshes.

RISK: The probability that a substance will produce harm
under specified conditions.

ROSETTE: A cluster of leaves in crowded circles or
spirals arising basally from a crown or apically from an axis
with greatly shortened internodes.

RUNOFF: The part of the precipitation in a drainage area
that is discharged from the area in stream channels,
including surface runoff, ground water runoff, and
seepage.

SCOPING: The process by which significant issues
relating to a proposal are identified for environmental
analysis. Scoping includes eliciting public comment on the

proposal, evaluating concerns, and developing
alternatives for consideration.

SEDIMENTATION: The process or action of depositing
sediment.

SENSITIVE SPECIES (PLANTS): Plant species not
officially listed as threatened or endangered but that are
undergoing a status review or are proposed for listing by
either Federal Register notices published by the
Secretary of the Interior or the Secretary of Commerce or
by comparable state documents.

SOIL COMPACTION: The compression of the soil
profile from surface pressure, resulting in reduced air
space, lower water-holding capacity, and decreased plant
root penetrability.

SOIL COLLOID: An extremely small particle of clay or
organic matter that exposes a large surface area on which
some herbicides are absorbed.

SOIL PRODUCTIVITY: The capacity of a soil in its
normal environment to produce a specified plant or
sequence of plants under a specified system of
management.

SOIL PROFILE: A vertical section of soil that shows all
horizons and parent material.

SORPTION: The process of taking up or holding by
either absorption or adsorption.

SPOT TREATMENT: Applying pesticide to a selected
individual area as opposed to broadcast application.

STATE HISTORIC PRESERVATION OFFICER

(SHPOQ): The official within each state authorized by the
state at the request of the Secretary of the Interior to act as
liaison for implementing the National Historic Preservation
Act of 1966.

STREAM CLASSES: Four classes of streams defined
by present and foreseeable uses made of the water and
potential effects of onsite changes on downstream uses.
Because importance of use is relative to the general area,
size is not necessarily a criterion for classification. Whole
streams of parts of streams can be classified, and one
stream may have sections in different classes.

Class | - Perennial or intermittent streams or segments
that have one or more of the following characteristics: (1)
are a direct source of water for domestic use (cities,
recreation sites); (2) are used by large numbers of fish for
spawning, rearing, or migration; (3) have enough water
flow to greatly influence water quality of a Class | stream.

Class Il - Perennial or intermittent streams or segments
that have one or both of the following characteristics: (1)
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are used by moderate though significant numbers of fish
for spawning, rearing, or migration; (2) have enough water
flow to have only a moderate and not a clearly identifiable
influence on downstream quality of a Class | stream or
have a major influence on a Class ! stream.

Class lll - All other perennial streams or segments not
meeting higher class criteria.

Class IV - All other intermittent streams or segments not
meeting higher class criteria.

SURFACTANT: Any substance that when dissolved in
water or in an acqueous solution reduces its surface
tension or the interface tension between itself and another
liquid.

SUSPENDED SEDIMENT: Very fine soil particles that
for long periods of time are maintained in suspension in
water by turbulent currents or as colloids.

SUSTAINED YIELD: Achieving and maintaining a
permanently high level, annual or regular period
production of renewable land resources without impairing
the productivity of the land and its environmental values.

TERATOGEN: A substance tending to cause
development malformations in unborn human or animal
offspring.

TERATOGENESIS: Birth defects.

THREATENED SPECIES: Plant or animal species that
are not in danger of extinction but are likely to become so
within the foreseeable future throughout all or a significant
portion of their range. See ENDANGERED SPECIES.

TISSUE BURDEN: The cumulative effects of a
substance on a particular tissue.

TOLERANCE: Acceptable level of pesticide residues.

TOTAL DISSOLVED SOLIDS (TDS): An aggregate

of carbonates, bicarbonates, chlorides, sulfates,
phosphates, and nitrates of calcium, magnesium,
manganese, sodium, potassium, and other cations that
form salts. High TDS solutions can change the chemical
nature of water, exert varying degrees of osmotic
pressures, and often become lethal to life in an aquatic
environment.

TRANSLOCATION: The transfer of substances from
one location to another in the plant body.

TUMORIGENIC: Causing tumors.
UNDERSTORY VEGETATION: Plants, usually

grasses, forbs, and low shrubs, growing beneath the
canopy of other plants.
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UNGULATES: Hoofed mammals, most of which are
herbivores and many of which have horns.

VAPOR PRESSURE: The pressure at which a
chemical compound will evaporate.

VASCULAR PLANT: A plant that has a specialized
conducting system consisting of xylem and phloem.

VISUAL INTRUSION: A feature (land, vegetation,
structure) that is generally considered out of context with
the characteristic landscape.

VISUAL RESOURCE MANAGEMENT (VRM): The
planning, design, and implementing of management
objectives to provide acceptable levels of visual impacts
for all resource management activities.

VISUAL RESOURCE MANAGEMENT CLASS

(VRM CLASS): The degree of visual change

acceptable within the existing characteristic landscape. An
area's classification is based upon the physical and
sociological characteristics of any given homogeneous
area and serves as a management objective. Class |
(preservation) provides the highest level of protection for
scenic values, and Class IV the lowest level.

VOLATILITY: The ability of a substance to change from

a liquid to a vapor state. Volatility is determined by the
relative vapor pressures of an individual compound. There
are three categories in which the various compounds are
grouped for regulatory and analytical purposes: high
volatile (HV), low (L.V) and nonvolatile (NV).

VOLATIZATION: The change of herbicide droplets from
a liquid to a vapor state.

WATER TABLE: The upper limit of the part of the soil or
underlying rock material that is wholly saturated with
water.

WATSTORE: WATer STOrage and REtrieval--a
computer program created and maintained by the U.S.
Geological Survey for storing, retrieving, and manipulating
water quality data.

WEED: A plant out of place or growing where not
desired.

WEED-INFESTED ACRE: Any part of an acre of land
that is infested with weeds.

WETLANDS: Those areas that are inumdated by surface
or ground water with a frequency sufficient to support and
under normal circumstances does or would support a
prevalence of vegetative or aquatic life that requires
saturated or seasonally saturated soil coditions for growth
and reproduction.



WILDERNESS: An area designated by Congress as

part of the National Wilderness Preservation System.
Wildemess areas are generally undeveloped federal lands
that retain their primeval character and influence without
improvements or human habitation.

WILDERNESS STUDY AREA (WSA): A roadless

area that has been found to have wildemess
characteristics and that is being subjected to intensive
analysis in the BLM planning system and to public review
to determine wilderness suitability.
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