EXECUTIVE CHAMBERS

MONOLULU

GEORGE R ARIYOSH!

sevEsNeS August 19, 1985

Ms. Letitia N. Uyehara

Director

Office of Environmental Quality Control
550 Halekauwila Street, Room 301
Honaoluhs, Hawaii 96813

Dear Ms. Uyehara:

Based on the recommendation of the Office of Environmental Quality
Control, | am pleased to accept the final revised environmental impact
statement for the Eradication of Marijuana on State-Owned and Managed
Conservation District Lands, Island of Kauai, as a satisfactory fulfillment of
the requirements of Chapter 343, Hawaii Revised Statutes.

This environmental impact statement will be a useful tool in deciding
whether this project should be allowed to proceed. My acceptance of the
statement is an affirmation of its adequacy under applicable laws and does
not constitute an endorsement of the proposal.

When the decision is made regarding this action, | expect the proposing
agency to carefully weigh the societal benefits against the environmental
impact which will likely occur. This impact is adequately described in the
statement and, together with the comments made by reviewers, provides a
useful analysis of alternatives to the proposed action.

With warm personal regards, | remain,

Yours very truly,

co: Honorable Susumu Ono
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OTHER

SUMMARY OF MAJOR CHANGES MADE
IN THE FINAL REVISED EIS

The proposed action has been redescribed to indicate that the
Department of Land and Natural Resources wili consult with the U.S.
Fish and Wildlife Service and others to determine areas where spraying
should be controlled or avoided.

A description of the monitoring program and training for enforcement
officers has been added. The description of application methods has
been revised to elarify that only spot application, not broadecast,
spraving will be done.

Only minor changes.

A list of invertebrates that are candidates for rare and endangered
species has been added. A new appendix (Appendix C) listing candidate
plant species has also been added.

Additional special areas have been identified.

No changes.

A new section on clean-up of spills or accidental releases has been
added. The section on groundwater has been rewritten and Table V-1
revised accordingly. Site revegetation has been redescribed.

The section on glyphosate has been changed to clarify that the high
exposure risk cited is only for mixer-loaders who might be exposed, not
the general publie.

Tables V-2 and V-4 have been revised to reflect changes in the text.
Approval of Weed Oil has been changed from registration to licensing.

The issue of legalization of ehemicals to be used has been changed to
reflect new information.

The issue of the decision process to be used by the Department of Land
and Natural Resources has been deleted since the issue is now resolved.

A statement on the lack of empirical data on the environmenteal effects
of spraving Weed Oil and diesel oil has been added.

Label information for Weed Oil and Roundup has been added and

information on Rodec deleted in Appendix B. A new Appendix C has
been added.
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SUMMARY

BACKGROUND

According to the 1984 Annual Report of the Select Committee on Narcotics Abuse
and Control of the Ninety-Eighth Congress, marijuana is considered to be the
number one drug problem in Hawaii. Local law enforecement officials cannot keep
up with the great increase in marijuana growing. The report states that

In 1983, approximately 636,000 pounds of marijuana were seized,
representing 10-12 percent of the State's total erop. In previous years,
Hawaiian law enforcement was able to seize up to 20 percent of the
total ecrop. [p. 621

Besides being dangerous to law enforcement officials and other persons who
intentionally or inadvertently come near marijuana fields, marijuana growing is
harmful to sensitive environmental areas. Cultivation of marijuana for sale is an
intensive agricultural operation. Growers destroy native vegetation in the process
of cultivation, including felling trees to provide more sunlight to their erops.
(DEA, 1984). The Countv of Hawaii Police Department reports that growers have
used herbicides such as glyphosate (Roundup) to elear areas in forest lands. The
Maui County Police Department states that malathion insect spray, snail and slug
pellets, mouse and rat poison, and commercial fertilizers are just a few of the
chemieals that their officers assigned to marijuana eradication missions on state
lands have diseovered. This intense agricultural activity has caused the destruction
of native vegetation and damsge to the habitats of native birds.

Law enforcement officials use a variety of programs in their efforts to control
marijuana. These include interception of marijuana shipments, including the highly
successful "Operation Pele" which has concentrated on the U.S. mails; enforcement
actions against both sellers and buyers; and eradieation of marijuans by beth
mechanical and chemical means.

The eradication efforts have been extremely successful on private lands, however,
most marijuana is grown on state lands., On Ksua'i, the Police Department
estimates that 70-80% of the marijuana is grown on state lands, 10-20% on
sugarcane lands, and about 10% in small private backyard settings. The estimates
for Maui and Hawaii are similar. The success of the chemical eradication program
on plantation lands has led DLNR to consider a similar program for state-owned
and managed lands in the Conservation Distriet on Kaus'i

The U.8. Drug Enforcement Administration {DEA) is saiso considering use of
chemicals in its marijuans eradication programs and has prepared a draft
environmental impaect statement for the "Eradication of Cannabis on Federa! Lands
in the Continental United States” dated May 1984. A supplement to this statement
dated Mareh 1885 has also been issued. The DEA has also prepared & draft EIS for
marijuana eradication efforts on non-federal lands in sll states (except Alaskal,
Much of the technical information in this report is derived from special studies
done for the federal effort.



OBJECTIVES

The objective of the eradication program is to pre:erve the character and
resources of the state-owned and managed Conservation District lands in order to
make these areas safe for public recreational and other uses, and to protect native
plant and animal habitats from further destruction by persons engaged in the
cultivation of marijuans. The state also has a duty and responsibility to stop illegal
activities and eradicate contraband on its lands. An additional objective of the
proposed eradication program is to put potential growers on notice that they will
be risking much time and effort with little chance of securing & harvest if they
plant on state-owned Conservation District lands. '

THE PROPOSED ACTION

Although DOFAW is the applicant in the proposed aection, aetual eradication
operations will be undertaken by DLNR in cooperation with the Kaua'l County
Police Department and DEA.

The chemicals that will be used are glyphosate, sold commercially as Roundup;
Chevron Weed Oil, a ecommereial preparation similar to diesel oil; and emulsion of
diesel oil and water. Paraquat will not be used.

Because it is not possible to identify the exact location where marijuana plants
might be found and because swift follow-up is necessary for the suecess of the
program, blanket approval from the Board of Land and Natural Resources (BLNR)
is being requested whereby eradication actions would be approved by a person
designated by the BLNR in accordance with the following process: '

In developing guidelines for the field operations program, the Department of Land
and Natural Resources will consult with the U.S. Fish and Wildlife Service and
others to identify essential habitats and other sensitive areas. They will
determine the areas where:;

i. Spraying by helicopter would be allowed;
2. Spraying by portable knapsack units would be allowed;
3. Only manuel eradication methods would be allowed.

No ehemiecal spraying will be done until this process has been completed and
approved by the BLNR~designated authority.

Arn oil and water emulsion is proposed for use because of its successful applieation
on sugar cane lands by the police departments of both Kaua'i and Hawsii counties.
The mixture is sprayed at low altitude from & helicopter through an extendec
boom. The sprayed marijuana plants die within a few hours, compared to several
days or & week for other herbicides. The combination of large droplets and low-
level delivery spraving results in very little drift, and has been very effective in
eradicating marijuana without causing injury to the cane.

Chemieel spraving will be earefully controlled, following the mitigatory measures
identified in this report and summarizad in Table V-4. It is expected that these




measures will form the basis for conditions of approval of the Conservation
District Use permit,

Records will be kept on chemical spraying activities. A monitoring program will be
established to determine:

1. The effectiveness of the marijuana eradication program.
Z. The effects on soils, groundwater, wildlife, and non-target vegetation

Results of the monitoring program will be evaluated and changes in eradication
methods made, if necessary.

Alternative methods of eradication being proposed include both manual removal
and chemical spraying. Alternate disposal methods include either hauling the
marijuana away for disposal or leaving it on the site {for chemical eradication
methods only). At present, only manual methods of eradication and physical
removal are being used. The proposed action will add chemical eradication
methods and on-site disposal to ecurrent practices.

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATORY MEASURES

The major concerns relating to the use of chemiecals in the eradication of marijuana
plants are the potential impacts on plant and wildlife hebitats; soils and
groundwater resources; fresh water resources and agquatic ereatures; and human
health. The method of application is the critical factor. All application will be
either by helieopter boom sprayer or by ground crews using knapsack sprayers. In
places where the spraying of chemicals would not be prudent, marijuana will be
removed by mechanical means. The spraying will be made on individual plants as
much as possible. Broadeast spraying by fixed-wing aireraft will net be done.

The operation will be conducted so as to maximize the safety of both the law
enforcement officers condueting the operation and members of the public who may
be present during the eradication process. Applicators will use protective hearing
deviees, respirators, rubber gloves, loose trousers, and safety boots, as appropriate,
Standard applieation practices and mitigatory measures will be employed to
minimize offsite herbicide drift. They include:

1. Use of drop booms, that produee s relatively uniform distribution
of large droplet sizes under low pressure. Large droplets have a
far lower tendency to drift than smaller droplets.

2. Careful monitoring of weather so that adverse conditions such as
windspeeds grester than 8 miles per hour, thermal inversions.
unsteble air, and the combination of high temperature and low
humidity may be avoided.

3. Observance of buffer distances to avoid drift to sensitive habitats
sueh as streams.

A summary of mitigatory measures is presented in Table V-4,
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PART 1
DESCRIPTION OF THE PROPOSED PROJECT

INTRODUCTION

The Division of Forestry and Wildlife (DOFAW) of the Department of Land and
Natural Resources (DLNR) proposes to eradicate, by chemical and physieal means,
marijuana {(Cannabis sp.) growing on Conservation Distriet lands owned and
managed by the State of Hawaii on the island of Kaua'i. (Figure I-1)

The DEA 1984 EIS describes the plant and its growing characteristi_cs as follows:

Cannabis is a broadieaf, herbaceous annual that is readily grown in
tropical climates. Under favorable growing conditions, it can grow to a
height of 6 meters . .. Cannabis typically needs a growing season of up
to 126 days, though there is some evidence that faster maturing strains
have been developed. ..

Sites for cannabis cultivation generally are chosen in areas remote
enough to avoid detection by the general publie, but accessible enough
to carry in heavy gardening equipment. . . The experience of law
enforcement officers over the last five years suggests that there are
few areas where cannabis cannot be grown. The only limiting factors
may be the length of the growing season, the possibility of detection,
and the availability of water .. Because cannabis cultivation is illegal,
growers usually will go to great lengths to avoid detection ...

The great majority of cannabis cultivation sites. .. occur in the more
remote portions of forested or open woodland areas.

In Hawali, marijuana is generally found growing on agricuitural lands, especially in
sugarcane fields; in small backyard plots; and on the edge of and in cleared areas of
forest lands. The Kaua'i Police Department estimates that of the total marijusna
grown on Kaua'i, 10% to 20% is on agricultural lands, 10% in the small individual
plots, and 70% to 80% in the forest reserve areas.

This report is being prepared to accomplish the following:

1. to comply with Chapter 343, Hawaii Revised Statutes;

2. to inform the public of the proposed action and methods for the
eradieation of marijuana on state~owned Conservation Distriet lands
and to obtain public response to the proposed action;

3. to assess the environmental setting of the areas where this sction is to
ocecur;
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to assess the possible environmental impacts of the proposed action;

to set forth measures that can mitigate the potentially harmful
environmental consequences of the proposed action; andg,

to evaluate alternatives to the proposed action and assess possible
impacts of these alternatives.

Comments received from the review of this report will be addressed and
incorporated into the Final Environmental Impact Statement,

BACKGROUND

According to the 1984 Annual Report of the Select Committee on Narcoties Abuse
and Control of the Ninety-Eighth Congress, marijuana is considered to he the
number one drug problem in Hawaii. Loecal law enforeement officials cannot keep
up with the increase in marijuana growing. The report states that:

In 1983, approximately 636,000 pounds of marijusna were seized,
representing 10-12 percent of the State's total crop. In previous years,
Hawaiian law enforcement was able to seize up to 20 percent of the
total crop.

Hawaiian marijuana commands a high price on the illegal market,
bringing in $4,500 a pound. [p. 62]

Lt. Wakita of the Hawaii County Police Department reported to the
Select Committee that his Police Department is facing some difficul-
ties in deteeting and eradicating the marijuana grown in his county.
With nine investigators and two supervisors, his department has come to
depend upon the helicopter as the most effective tool in marijuana
eradication efforts . . . As a result of some effective eradication
efforts, cultivators have begun to seek more remote areas for cultiva-
tion, and have been successful in eluding routine patrols . . .

A new and disturbing trend was emerging in the marijuana business,
Wakita said, Marijuana was being traded for cocaine instead of cash;
"That's why we have so muech cocaine eoming into our county.”
[pp. 83-84]

The eradication of marijuana can be dangerous to law enforcement offieials.
Select Committee Report notes that:

Because of its tremendous profit, Hawaiian grown marijuana is
protected vigorously by life threatening booby traps and firearms.
Mr. Lilly [Michael Lilly, the then acting State Attorney General]
demonstrated to the Committee the workings of a booby trap recently
seized by law enforcement officials after an attempted raid on 2
marijuana field. The trap consisted of two trip wires hooked up to a 20
gauge shotgun shell which was activated when the wires were tripped.
Murders are the common result of vigilant guarding of the marijuana
fields. [p. 62]

The



Marijuana cultivation also is herisl - zensitive environmental areas. Growers
destroy native vegetation in the peovo o of eultivation, including felling trees to
provide more sunlight to their ecrops (LHA, 1944). The County of Hawalii Police
Department reports that growers have utilized herbicides such as glyphosate to
clear areas in forest lands for cultivation. The Maui County Police Department
states that malathion insecticide, snail and slug pellets, mouse and rat poison, and
commereial fertilizers are just a few of the chemicals that their officers have
discovered. This intense agricultural activity also may have resulted in damage to
the habitats of native birds.

Law enforcement officials use a variety of programs in their efforts to control
illegal marijuana operations. These include interception of marijuana shipments,
ineluding the highly successful "Operation Pele" which has concentrated on the U.S.
mails; enforcement actions against both sellers and buyers; and eradication of
marijuana by "Operation Green Harvest.” The Green Harvest operations involve
using helicopters to spot marijuana patches from the air. Enforecement officers
rappel to the ground to destroy the marijuana plants, load the plants into slings {o
be carried away by helicopter, and then rappel up again to the helicopter at the end
of the operation. This operation is highly dangerous. There have been injuries to
the officers from knives, machetes, and chain saws used in eradication and from
rappelling.

Because the Green Harvest operations are dangerous and require considerable
personnel, law enforcement officials have sought alternative methods of
eradication. Owners and managers of sugarcane plantations on the island of Hawaii
requested police assistance in eradicating marijuana grown in the cane fields.
Landowners conferred with the Hawaiian Sugar Planters' Association (HSPA) and
Hawaii County Police, looking for something that would destroy the marijuana
without damaging the sugarcane. Their proposal was to spray an emulsion of diesel
oil and water on the plants. Diesel oil was suggested because it has been used for
weed control in Hawaii for over fifty years, and was readily available, Dr. Wayne
Hilton of HSPA notes that the preference for weed oils was based on 25 years
experience with oil-based herbicide practices for sugarcane. One of the first uses
was along railroad tracks to control weeds which could be ignited by sparks from
steam engines. Prior to 1870, oil was a major weed control agent, applied by
knapsack sprayers. Other herbicides, especially those applied directly to the soil,
have since replaced oils. (See letter, Part VIIL)

The first "Operation Wilt" took place on the Big Island in May, 1984. Law
enforcement officers report that they have destroyed 43,349 plants in six
operations sin¢e then. On Kaua'i, 12,189 plants were destroyed in three days. In
both counties all of these operations were on private lands at the request of and
with the permission of landowners.

While the operation has been extremely suecessful on private lands, most mearijuang
is grown on state-owned lands. The Kaua' Police Department estimates that
within the county 70-80% of the total marijuana crop is grown on state-owned
lands, 10-20% on sugarcane lands, and about 10% in small private backvard
settings. The estimates for Maui and Hawail are similar.

-3




The success of the chemical eradication program on sugar plantation lands has led
DLNR to consider a similar program for state-owned and managed Conservation
District lands on Kaua'i.

The DEA is also considering use of chemicals in its marijuana eradication programs
and has prepared a draft environmental impact statement (EIS) for the "Eradication
of Cannabis on Federal Lands in the Continental United States” dated May 1984. A
supplement to this EIS, dated March 1985, has also been issued. In addition, the
DEA published a draft EIS for marijuana eradication efforts on non-federal and
Indian lands for all states (with the exception of Alaska) in May, 1985. Much of the
technical information and the deseription of eradication methods in this report is
taken from the DEA 1984 EIS and the speeial studies done for the federal effort.

OBJECTIVES

The objeetive of the eradication program is to preserve the character and
resources of the state-owned and managed Conservation Distriet lands in order to
make these areas safe for public reereation and other uses, and to protect native
plant and animal habitats from further destruetion by people engaged in the
cultivation of marijuana. The state also has the duty and responsibility to stop
illegal activities and eradicate contraband on its lands. An additional objective of
the proposed eradication program is to put potential growers on notice that they
will be risking much time and effort, with little chance of securing & harvest, if
they plant on state-owned and managed Conservation Districet lands.

THE PROPOSED ACTION

Although DOFAW is the applicant in the proposed action, actual eradication
operations will be undertaken by DLNR in cooperation with the Kaua'l County
Police Department and DEA.

Because it is not possible to identify the exact location where marijuana plants
might be found and because swift follow-up is necessary for the success of the
program, blanket approval from the Board of Land and Natural Hesources {(BLNER;
is being requesied whereby eradieation actions would be approved by a person
designated by the BLNR in accordance with the following process:

In developing guidelines for the field operations program, the Department of Land
and Naturel Resources will =onsult with the U.S. Fish and Wildlife Servuee andg
others to identify essential hsbitats and other sensitive areas. They will
determine the areas where:

1. Spraving by helicopter would be allowed;
2. Spraying by portable khapsack units would be allowed;
i Only manugl eradication methods would be gllowed.

No chemical spraving will be done until this process has been completed and
approved by the BLNR-designated authority.



Chemical spraying will be earefully controlled, fo: - <in the mitigatory measures
identified in this report and summarized in Table -7 K I8 expeected that these
measures will form the basis for conditions of . nrovel of the Conservation
District Use permit.

Records will be kept on chemical spraying activities. A monitoring program will be
established to determiné: . ,

1. The effectiveness of the marijuana eradication program.
2. The effects on soils, groundwater, wildlife, and non-target vegetation

Results of the monitoring program will be evaluated and changes in eradication
methods made, if necessary.

Alternative methods of eradieation being proposed include both manual remocval
and chemical spraying. Alternate disposal methods include either hauling the
marijuana away for disposal or leaving it on the site (for chemical eradication
methods only). At present, only manual methods of eradication and physical
removal are being used. The proposed aetion will add chemieal eradication
methods and on-site disposal to eurrent practices.

A description of alternative methods of eradication and the chemicals proposed to
be used follows.

Eradication Methods

Physieal

Manual Methods. Manual eradication involves the use of hand and portable power
tools to cut down marijuana plants. The most eommon method is to uproot small
plants; larger plants are eut down with hoes, axes, machetes, weedeaters, and both
mechanized and hand saws. The advantages of this method include the low cost of
equipment and the high degree of selectivity. For larger plots, however, the labor
and time requirements of manual eradication are greater than for other methods of
eradieation. Figure I-2 illustrates the manual method of eradication.

The use of manual methods is also constrained by the time and effort required for
the workers to reaeh the site. The distance and the nature of the terrain and its
vegetation are key factors. In remote areas, helicopters are used to transport law
enforcement officers to the sites.

Mechanical Methods. Meechanical eradieation methods use self-propelied
mechinery to destroy the marijuana plants. Mowers, reapers, or bush hogs with
high-speed rotary blades may be used to cut, shop, flail, or shred the plants. This
process is nonselective in that all plants on the site asre cut down when the
equipment is used. Most mechanical equipment is not safe to operate on slopes of
more than 30 to 35 degrees. Mechanical methods also are constrained in aresas
where soil is highly susceptible to eompaction or erosion. In addition, site
obstacles such as logs, stumps, and rocks reduce efficiency. Accessibility of the
site and the availability of the eguipment are other important considerations.
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Chemical

Chemical eradication methods involve the sapplicatior i nerbicides or other
chemicals to destroy the marijuana plants. A wide variety of ehemiecals are
available for eontrolling annual broadleaf weeds sueh as marijuana. The chemicals
that are effective in destroying cultivated plants and that are under consideration
for use in eradicating marijuana from state-owned lands are glyphosate, Chevron
Weed Oil and diesel oil. Two delivery methods are proposed: ground spot
application and aerial spot application by helicopter.

Ground Spot Apbplication. Ground spot sapplication involves the localized
application of chemicals by portable spray units to individual plants or small
clumps of plants. - This is illustrated in Figure I-3. Treatment effectiveness
depends on the rate of application and the coverage on the marijuana plants. The
advantage of this technigue is that non-target plants are easily avoided. It has
essentially the same disadvantages as the manual eradication methods. This
method is more labor-intensive and time-consurning than aerial broadeast
application. :

Aerial Spot Application. Aerial spot application involves the application of
chemicals by serial spraying a plot or a number of plots, generally of an area
greater than 0.1 acre. This method is proposed for use in areds that are remote or
not readily accessible by surface means. This method is léss costly than other
methods because relatively few people are needed to treat large areas.
Topography and accessibility are also less constraining for aerial applications than
for ground spot application or for manual methods.

Aerial spraying will only be done from helicopters because in forested, mountainous
areas, they can get closer to the ground than fixed-wing aireraft and thus ean offer
greater accuracy. Helicopters also are more maneuverable; which is advantageous
in treating plots smaller than one acre. In general, aerial application of chemicals
is conducted as close as possible to the ground and the target vegetation in order to
minimize drift.

Chemicals are spraved on target crops using specially designed spray nozzles and
booms that effectively reduce drift onto offsite or nontarget areas. It can be done
by & person inside the aireraft as illustrated in Figure 1-4, More often it is done
with egquipment consisting of a compressor or pressure source and a boom mounted
across the aireraft, with nozzles spaced across the boom to distribute the herbicide
solution evenly. An example of this type is shown in Figure 1-5. It is designed to
create a minimum of air turbulence in the vicinity of the nozzle orifices to
maintain a uniformily large droplet size and to prevent creation of aeroscls. The
bulk of the herbicide spray droplets produced by these systems are quite large, in
the range of 400 to 1,200 microns {(in contrast to insecticide droplets, which are in
the range of 20 to 300 microns), so little of the herbicide drifts outside of the
buffer zones around the target areas.

Aerial application of herbicides is done by speeially trained and licensed aircraft
pilots. Spray equipment must meet rigorous spray delivery specifications. The
system must have an automatic vacuum shutoff to prevent overspraying.  The
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delivery system must be calibrated to ensure delivery of the proper droplet size
and distribution.

Weather conditions and spray delivery performance are will be monitored by onsite
inspectors to minimize the chance of off-target drift, volatilization, runoff, or
leaching of applied herbicides. (Assignment of responsibility for ensuring
compliance with spray delivery specifications and for monitoring activities is made
by site-specific analyses on a case-by-case basis.) Offsite drift could be a problem
when winds exceed 8 miles per hour, when the humidity is low, or when the
temperature is high enough to reduce the size of the droplets. Applying the
herbicide when it is raining or when rain is imminent could contribute to runoff or
dilution of herbicide and legching through the soil. Therefore, spraying would be
aliowed only under favorable weather conditions. (Part IV deseribes the mitigatory
measures that apply to aerial application methods.)

Spray swath width will be the same as that of the boom. In similar operations on
sugareane lands, helicosters fly very low, no higher than 10 feet and as low as 3
feet above the plants (Personal communmication, Osgood, HSPA).

Enforeement officers will undergo training in cooperation with the State
Department of Agriculture to receive proper insterution in the safe handling of the
chemieals to be used.

Chemieals Proposed to be Used

Paraquat will not be used. The principal chemical that will be used is an oil and
water emulsion. Either diesel oil or Chevron Weed Oil, a commereial preparation
similar to diesel oil, will be used. Under certain circumstances, glyphosate, sold
cominereially as Roundup, will be utilized.

Glyphosate

The following deseription of glyphosate is taken from DEA 1984 EIS and Monsanto's
Material Safety Data (see Appendix B}

Glyphosate is the eommon name for N-{phosphonomethyl) glycine. Herbicidal
formulations of the isopropylamine salt of glyphosate are manufactured under the
{rade names Roundup and Rodeo, registered trademarks of the Monsante Chemical
Company. Roundup is a general purpose herbicide while Rodeo is designed for
aquatic vegetation management. The following discussion presents information on
the parent chemical, glyphosate. It can be assumed that Roundup is characterized
by the same properties unless ntherwise noted.

Glyphosate is a white, odorless solid with a negligible vapor pressure and &
solubility of 1.2% in water at 25°C. Roundup is & viscous licuid that is completely
soluble in water. Glyphosate is a broad-spectrum, nonselective herbicide applied as
a solution in water to the foliage of target plants. It iz effective on deep-rooted
perennial species and on annual and biennial species of grasses, sedges, and
broadleaf weeds.



The exact mechanism by which glyphosate kills plani: . ot kniown, However, it
has been postulated that glyphosate interferes w«..n the biosynthesis of
phenylalanine. Glyphosate is absorbed readily by plan: iaxe and is translocated
to underground roots or rhizomes. Plants die slowly; wiiling and yellowing of
annuals may not appear for two to four days.

Glyphosate is a relatively new herbicide. The environmental fate and potential
ecological effects of the use of glyphosate in forests have yet to be studied
extensively. The limited data currently available are almost entirely from
greenhouse and laboratory studies of agricultural systems and laboratory animals
and have been generated largely by the manufacturer. These data indicate high
effectiveness, short persistence in soil and water environments, and very low
toxieity to animals. '

Glyphosate is very rapidly and strongly adsorbed by seil This strong adsorption
accounts for the observed lack of mobility and low leaching tendency of glyphosate
in soil and its "unavailability" for root uptake. The initial rapid inactivation of
glyphosate in the soil results from adsorption on soil partieles.  Further
inactivation results from microbial breakdown. The chemieal itself does not
sustain microbial growth, but soil bacteria are responsible for extensive glyphosate
degradation.

The DEA 1984 EIS cites a study on the pattern of glyphosate behavior in water
whieh indicates that concentrations in a forest stream diminished rapidly, partially
through adsorption to bottom sediments, where extensive miecrobial breakdown
occurred. After aerial application of 2.9 pounds per acre to an open stream,
meximum concentrations were 0.2 parts per million (ppm) in a beaver pond, 0.08
ppm within six hours, and 0.065 ppm by day three. The study ccneluded that
concentrations of glyphosate observed in streams were at no time high enough to
cause injury to aguatic organisms.

Glyphosate has negligible volatility and a low order of acute toxiecity. Animal
feeding studies with glyphosate have indicated low toxicity to rats, mallard ducks,
and quail and little or no potential for bicaccumulation. Teratogenicity was not
detected at test dosages., Carcinogenicity and mutagenicity findings are not
publicly available. Glyphosate can cause skin and eye irritation to applicators.

The following information on Chevron Weed Oil and diesel oil is taken from
Chevron's Material Information Bulletins, (See Appendix B)

Weed Oil

Weed Oil is a light-bodied highly aromatie petroleum oil. Its typieal composition is
paraffin (including naphthenes) approximately 55%, aromatics (Cg+) approximately
45% snd emulsifier or surfactant 0.03%. It is miseible with hydrocarbon solvents
and emulsifiers in water.

Weed Oil is typieally diluted with two parts water. The label states that it is good
for general control of most annual and many perennial weeds. Best results are
obtained by spraying weeds when they are small. Spray should be sufficient to
cover weeds with a thin film of oil. Sprayed plants wilt and die within a few hours.
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The label notes that Weed Oil will damage or kill all green plant growth. It shouild
also be kept out of lakes, streams and ponds or fish and other aquatic life may be
killed.

The Chevron Materials Information Bulletin on Weed Qil states that it is expected
to cause no more than minor eye irritation and no more than minor skin irritation
following prolonged or repested contact. Breathing the vapors at concentrations
above the exposure standard can cause central nervous system depression. It is not
expected fo be acuiely toxie by ingestion. However, ingestion of this produet or
subsequent vomiting can result in aspiration of light hydrocarbon liquid which can
cause pneumonitis.

The major hazard associated with Weed OQil as with other volatile petroleum
products is that of fire. The liquid evaporates and forms vapors (fumes) which ean
burn with explosive violence. Invisible vapor spreads easily and can be set on fire
by many sources such as pilot lights, welding equipment, and electrical motors and
switches. The fire hazard is greater as liquid temperature rises above 85 degrees
Fahrenheit.

Diesel Oil

There are two Kinds of diesel oil sold in Hawaii-—Diesel Oil #1 and Diesel Oil #Z.
The bulk of the oil sold is Diesel Oil #2 because it is less expensive. According to
Chevron Hawaii, Diesel Oil #2 is used mostly for tunnel work because it has less
fumes.

In oils, the greater the aromatie proportions, the higher the toxicity and the longer
that residues will be present. Diesel Oil #1 is more toxic than Diesel Oil #2,
however, Weed Oil is more toxic than either of these (Personal Communiesation,
Hilton, HSPA). The typical composition of Diesel Gil #1 is as follows:

Paraffins (incl. naphthenes) 74-88%
Aromatics:
Cgt 12-20%
Olefing 0-3%
Naphthalenes 8-3%

Eradication Alternatives

Three marijuana eradication methods—manual, chemiecal, and & combination of
manual and chemical methods are being proposed.

Alternative 1 -~ Manual Eradication Method Alone

This alternative results in "no ehange" from current management direction or level
of management intensity. The DLNE will continue using manual eradication
techniques 1o eliminate illegal marijuane cultivation on state-owned and managed
Conservation Distriet lands on Keua'l, Applicable mitigatory messures, described
in Part V, will be foliowed.
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Alternative 2 - Chemical Eradication Method 2o

Under this alternative both ground and aerial applicstion riethods will be used, All
mitigatory measures, as described in Part V for chemical methods, will be
followed. Only trained personnel will be allowed to conduect chemical eradication
activities. The operation will be eonducted to maximize the safety of both law
enforcement officers the public. Applicators will use respirators, rubber gloves,
loose trousers, and safety boots, as appropriate.

Alternative 3 - Operations Flexibility (Preferred Alternative)

This alternative permits use of the full range of eradication methods, based on
site-specific eriteria. Manual methods and both ground and aerial spot chemical
application methods will be used. Selection of the specific eradication method
used will be based on a number of environmental factors including:

1. Proximity to water bodies.

2. Proximity to human habitation and developed recreation areas.
3. Topography.

4. Soil type.

5.

Presence of unique resources, such as endangered or threatened plants
or significant cultural resources.

Mariiuana Disposal Alternatives

Alternative 1 - Haul Marijuana Out After Manual Eradication Operations and
Burn/Bury

This alternative emphasizes traditional disposal methods such as removing
marijuana by backpaeck, helicopter, or trueks and taking it to an incinerator, where
it ean be burned safely, or to a landfill for burial.

Alternative 2 - Leave Marijuana on Site After Chemical Eradication Opersations

Under this alternative, the action of the chemical itself will be the disposal
method. Notification that the area will be sprayed will be posted at all major
points of aeccess to the area. Additional notifieation and posting requirements sre
desecribed in Part V.

Alternative 3 - Operations Flexibility (Preferred Alternative)
Under this alternative, all methods for disposal of eradicated marijuana will be

available, including haul and burn, haul and bury, or posting of the area. Disposal
methods are based on site-specific and situation-specific conditions,

I-10
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Mitigatory Measures

Mitigatory measures are taken to avoid, compensate for, rectify, or reduce the
identified adverse impacts of a proposed action. A number of measures to mitigate
potential impacts of DLNR's eradication efforts have been incorporated as
operational features in the alternative eradication methods described. In addition,
other mitigatory measures to further reduce the likelihood of adverse impacts have
been identified in Part V,
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ALTERNATIVES TO THE PROPOSED ACTION

A number of alternative methods for control of mariiuana grown on state-owned
and managed Conservation District lands have been considered in the preparation
of this report. These are as follows:

NG ACTION

Under the No Action alternative, marijuana growers will continue their illegal
activities on state-owned and meanaged Conservation District lands on Kaua'i. They
will continue to clear land and use pesticides. The area will continue to be unsafe
for other uses and an illegal activity will be, in effect, condoned by the state. This
is an unacceptable alternative because this illegal activity interferes with the
public's use of these lands and DLNR's obligation to enforce the laws of the State
of Hawaii and the United States.

CONTINUE CURRENT MANUAL ERADICATION PROGRAM

Marijuana grown on state-owned land is usually in remote areas, several miles from
a roadway, in difficult terrain. The current method of eradication involves flying
in personnel by helicopter and lowering them to the ground via rope ladders. The
marijuana plants are then cut down manually, using knives, machetes, chain saws,
and other hand-operated tools. Both the enforcement officers and the killed plants
are then removed by helicopter, The process is difficult, dangerous, and expensive.
A number of personnel have received serious injuries during these "Green Harvest”
operations. N is also slow and time consuming work, involving many helicopter
trips, making it an expensive, as well as difficult, operation. There is also evidence
that the transport of marijuana plants by helicopter results in some seattering of
seeds that later root and produce more planis. Manual eradication will continue to
be used in some areas, for example, near streams and/or eritical habitats,

CHEMICAL ERADICATION METHODS

Chemicals under consideration for spray application are diesel oil, Chevron's Weed
Oil, and glyphosate, sold as Roundup. Diesel oil is quick-acting, effective, and
inexpensive. Weed Oil has the same effectiveness but is more expensive and more
hazardous to applicators. Glyphosate is effective but slow-aeting. It is also more
expensive than diesel oil.

CHEMICAL ERADICATIOR COMBINED WITH MANUAL ERADICATION.

This method takes advantage of the effectiveness of chemical spraying for most

epplications and utilizes manual means where spraving might have adverse impacts
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on essential habitats or waterways or where ¢ 0 spraying might be
inappropriate for other reasons, e.g., rainy weather = - ted patches. The
number of personnel and consequently the risks to health ano sulety wili be reduced
considerably by the use of chemieals on marijuana plants. If the proposed action is
not adopted, the high risks &nd costs will continue to hamper successful
accomplishment of an eradication program.

LEGALIZING THE USE OF MARIJUANA

Legalization has been suggested as an alternative to eradication. Neither Congress
nor the Hawaii State Legislature has shown any indication that this would be a
realistic alternative. (Although bills to legalize marijuana were introduced in the
1985 session in Hawali, none was reported out of committee.) Further, as a
sighatory to the Single Convention on Narcotic Drugs, 1961, the United States is
required to prohibit or control the domestie production of marijuana;j to take
appropriate measures to prevent illieit drug traffieking; and to seize and destroy
illicitly cultivated marijuana.

I the State of Hawaii should legalize marijuana usage, it is unlikely that the
Legislature would authorize growing it for sale. And, even if it did, growing of
marijuana on state-owned and managed lands would be illegal until the proper
permits were obtained from the BLNR.

Even if this were to be considered a viable alternative, it would undoubtedly take
several years to put into effeet during which time present getivities would continue
to be illegal.

EXPANDING/INTENSIFYING ENFORCEMENT PROGRAMS

It has been suggested that an expanded and vigorous program of apprehending and
prosecuting marijuana growers similar to the suceessful program in operation on
National Park lands would provide more of a deterrent than crop loss, and might
result in the long-term reduetion of illegal cultivation on state-owned and managed
lands. Also suggested was an increased inspection and monitoring program of
postal parcels leaving Kaua'i, similar to Operation Pele on the Big Island.

It is the intention of law enforcement officials to continue and expand
apprehension and prosecution programs in conjunction with a vigorous eradication
program.

BIOLOGICAL CONTROL METHOD

Biclogical econtrol is the management of a pest using natural enemies. This
alternative is attractive. However, it is a lengthy process to begin. There have
been some efforts in this ares but much more research is required. According to
the DEA 1884 EIS, there has been some investigation of the use of a naturally
occurring fungus, Fusarium oxysporum f. cannabis, identified after the fungus
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geverely infected an Italian hemp erop in 1959, It has substantially reduced the
area devoted to the cultivation of hemp in Italy. There appears to be little
research being conducted on the consequences of using & naturally cecurring fungus
on marijuana in the United States.

Even if a highly specifie agent is found, extensive testing would be necessary
before it would be available for use. Risks to Hawaii's endemic species need to be
considered.

PRESCRIBED BURNING METHOD

Preseribed burning is the use of fire under specified conditions to obtain a
management objective. Marijuana plants have a high moisture content and would
be diffieult to burn, therefore requiring added fuel, such as gelled gasoline. Given
the location of the marijuana plots and the danger to native forests and wildlife,
including the possibility of a widespread forest fire, the negative aspects of this
alternative outweigh any possible benefits,

USE OF CHEMICALS OTHER THAN GLYPHOSATE, WEED OIL, AND DIESEL OIL

The DLNR is not eonsidering the use of either 2,4-D or paraguat.
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PART Il

DESCRIPTIONS OF THE ENVIRONMENTAL, SOCIAL,
CULTURAL AND ECONOMIC ELEMENTS

GENERAL DESCRIPTION

The island of Kaua'i is the fourth largest of the Hawaiian islands. Its extreme
length is 33 miles and extreme width is 25 miles, Twenty-four pereent of the
island is above 2,000 feet elevation, 40.4 percent lies between 500 and 2,000 feet,
and 35.6 percent is less than 500 feet above sea level. The highest peaks, located
near the center of the island and at the southeastern corner of the Alaka'i Swamp,
are Kawaikini at 5,243 feet and Mt, Wai'ale'ale at 5,148 feet. The island is 558.2
square miles in area, of whieh 549.4 square miles consist of land and 8.8 square
miles of inland water. The estimated total resident population is approximately
40,600 as of July 1, 1982. (DPED, 1983).

STATE-OWNED AND MANAGED LANDS ON KAUAY

As of Jdanuary 1983, the State of Hawaii owned a total of 143,423 of the total
354,000 acres of land on Kaua'i. Aeccording to the State Publie Land Inventory
compiled by the Land Management Division of DLNR in 1982 and reported in 1983
Data Book, 83,900 acres of state lands on Kaua'i were in the forest reserve.
Although marijuana is grown in many areas, particularly on sugarcane and other
agricultural lands, these forest reserve lands are the primary focus of the proposed
action because of their loeation in the Conservation District and the ecological
sensitivity of some of the forest reserve areas. Figure I-1 shows state-owned and
managed Conservation Distriet lands on Kaua'i,

CLIMATE AND WEATHER

Average temperatures on Kaus'i in the coastal sreas range from T1CF in February
and Mareh to 799F in August and September, with cooler temperatures in the
mountain areas (DPED & Kauai County, 1983). The highest temperature of record
Is 94°F at Kilauea, and the lowest 310F at Koke'e. Rainfall varies widely
depending on the location. The summit of Mount Wai'ale'ale is the wettest spot in
the United States with & recorded rainfall of 451 inches a year. In Kekaha, only 26
miles away, rainfall averages only 20 inches a vear. (DPED, 1983},

Warm temperatures and ample water create idesl conditions for the cultivation of
marijuana. If the amount of rainfell is inadequate, growers install water supply
systems. To obtain adeguate sunlight, the growers usually plant on southern slopes
and on the edge of clearings, or create their own clearings, if necessary. (DEA,
1884).
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LANDFORMS, SOILS AND VEGETATIVE CCVY:

Kaua'l is the northernmost and the oldest of the high isiznds of the Hawaiian chain.
Its geologieal history is more complex than the other isizsids, Roughly eireular in
shape, Kaua'i consists of a single shield voleano, shaped by a series of eruptions
with long periods of erosion and weathering in between. This has resulted in
spectacular cliffs and valleys, including the famous Waimea Canvon.

The U.S. Soil Conservation Service (SCS8, 1972) has identified a number of soil types
associated with the forest reserve areas. These soils and their natural vegetation
are deseribed generally as follows: '

Kapa'a-Po'oku~-Hali'i-Makapili Association: This assoeciation consists of
well-drained and moderately well-drained, fine-textured soils on the
uplands of east Kaus'i. They developed in material weathered from
basie igneous rock. These soils are nearly level to steep. Elevations
range from 100 to 1,000 feet. Natural vegetation is melastoma,
rhodomyrtus, guava, ricegrass, hilograss, yellow foxtail, Christmas
berry, false staghornfern, pangolagrass, Kikuvugrass, kaimiclover,
sensitive plant, java plum, and joee. The association makes up about
10% of the island.

Makaweli-Waiawa-Niu Assoeiation: This association consists of well-
drained, moderately fine-textured and fine-textured soils on the uplands
of south and west Kaug'i. They developed in material weathered from
basic igneous rock. These soils are gently sloping to very steep.
Elevations range from near sea level to 2,000 feet. The natural
vegetation is kiawe, lantana, fingergrass, klu, koa haole, piligrass, aalii,
guineagrass, indigo, and cactus. This association makes up about 9% of
the island.

Rough Broken Land-Mahana-Koke'e Association: This association
consists of well-drained, medium~textured and fine-textured soils on
the uplands of south and west Kaua'i. They developed in material
weathered from voleanic ash and basic ignecus roek. These soils are
moderately sloping to very steep. The elevation ranges from 1,500 to
4,200 feet. The natural vegetation is 'ohi'a lehug, pukiawe, blackberry,
vellow foxtail, koa, plantain, uki uki, redwood, a'ali'i, ricegrass,
molassesgrass, silver oak, lantang, joee, Japanese tea, passion flower,
Boston fern, and uki. This association makes up about 8% of the island.

Wai'ale'ale~Alaka'i Assoeiation: This asscciation consists of somewhat
poorly drained to very poorly drained, organic soils on the uplands of
central Kaus'i. These soils are level to very steep. The elevation
ranges from 3,500 to 5,000 feet. These soils developed in organic debris
deposited on basic igneous roek. The natural vegetation is 'ohi'a lehua,
Hawaiian lobelia, mokihana, pukiawe, treefern, lapalapa, brackenfern,
and uki uki. This association makes up about 3% of the island.

Rough  Mountainous Land-Rough  Broken Land-Rock  Outeron
Association: This association consists of well-drained to excessively
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drained land types on uplands on the island. The areas are very steep to
precipitous. Elevations range from sea level to 5,170 feet. The natural
vegetation is false staghorn fern, 'ohi'a lehua, java plum, kiawe, and koa
haole. This association makes up about 50% of the island.

The dominant native tree of Kaua'i is 'ohi'a. Koa is found primarily in the Koke'e
area and fringes both sides of the Waimes Canyon. 'Ohi'a and 'ohi'a~koa forests are
found on about 88,500 acres or one~fourth of the total land area of the island.
There are also many euealyptus and pine plantations west of Waimea Canyon. In
the Koke'e area and along the canyon road there are many introduced plants
including lantana, blackberry, passion flower, and strawberry guava. (USFWS,
1983).

The Alaka'i Swamp lies east of Koke'e and the Waimea Canyon. It is a temperate
rainforest with 'ohi'a trees averaging about 40 feet in height. The swamp is the
primary habitat of the remaining endangered forest birds on Kaua'i. (USFWS, 1983)

Growers have been able to cultivate marijuana on almost any combination of
terrain and soil types. Since the high profit margin of marijuana allows
considerable investment in lime and fertilizers, most soils, except extremely rocky,
saline, or wetland soils, generally are adequate for cultivation. (DEA, 1584)

WILDLIFE

Seabirds found on Kaua'i include the Laysan Albatross (Moli), Wedge-tailed
Shearwater ('Ua'u-kani), Newell Shearwater ('A'0), Hawaiian Storm-petrel (‘ocoe,
‘ake'ake), White-tailed Tropicbird (Koa'e-kea), Red-footed Booby ('A), and the
Great Frigatebird ('Iwa).

There is only one migratory shorebird, the Bristie~thighed Curlew (Kiocea).
Migratory waterfowl include the Mallard, Pintail (Kokoa-mapu), American Wigeon,
and the Northern Shoveler (Koloa-moha). There is one resident waterfowl, the
Hawaiian Duck (Koloa, Koloa-maoli). Water birds include the Hawaiian Gallinule
('Alae-'ula), Hawaiian Coot (‘Alae-ke'oke's), and the Hawaiian Stilt (Ae's).

There are many forest birds in Kaua'i. There are three Babblers, all exotie: the
Greater Necklaced Laughing Thrush, the Hwa-mei or Chinese Thrush, and the Red-
billed Leiothrix or Japanese Hill Robin. Thrushes inelude the exotie Shamas, and
the endemic (and endangered) Kaua'i Thrush (Kama'o) and Puaichi (Small Kaus'
“hrush). There is one Old World Flycatcher, the endemic Kaua'i ‘Elepaio; one
soneyeater, the endemic and endangered Kaua'i 'O'c ('0'c 's'a); and numerous
endemic Hawailan Honeyereepers. These include the Kaua'i 'Amakihi, 'Anianiau or
Lesser 'Amakihi, Kaua'i Creeper ('Akikiki), Kaua'i 'Akepa ('Akeke'e, 'O'u~holo-wai),
Kaua'i 'Akialoa, Kaua'i Nuku-pu-u, '0O'y, 'Apapane, angd Tiwi.

Birds of prey include the exotic Barn Owl and the endemic Hawaiian Owl, the Pueo.
There are also numerous exotic game birds.
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The only endemiec mammal on L “he. endangered awsiian or Hoary Bat
(Pe'a, 'Ope'ape’a). Game mammai: ... . exotie feral pigs end mule deer. Rats
and mice are also common. (DLNR, izo:.

Most marijusna cultivation sites are not atiractive to wildlife. Growers use a
variety of methods, including fences, repellents, poisons, and traps to proteet their
plants from wildlife. However, many wildlife species that inhabit the forest
reserve lands eould come into contact with marijuana sites. Deer, rabbits, and
rodents are known to forage on the young shoots of these plants. Birds such as
dove and quail feed on the seeds of the mature plants. (DEA, 1984).

ENDANGERED AND THREATENED SPECIES

Kaua'i is home to more of Hawaii's endangered forest birds than any other island.
The Kaus'i Forest Birds Recovery Plan of 1983, prepared by USFWS, reports that:

In historie times within the State of Hawai'i, 20 of 57 endemic passerine
taxa {i.e. species and subspecies) have become extinet... With 13
native passerines on the Island of Kaua'i, there are more endemic
passerines here than on any of the other Hawaiian Islands. .. six fare]
endangered ... Perhaps all of the seven "non-endangered" endemie,
passerine forest birds of Kaua'i have depleted popuiations . . .

The Kaua'i Forest Birds Recovery Plan is concerned with the following
species: Large Kaua'i thrush, (Kama'o, Kanau, 'Oma’o), Phaeornis
obscurus myadestina: Small Kaua'i Thrush, (Puaiohi), Phaeornis palmeri;
Kaua'i 'O'o, ('O'o-'a'a), Moho braceatus; Kaua'i 'Aikaloa, Hemignathus
rocerus; Kaua'i Nuku-pu'u, Hemignathus lucidus hanapepe; 'O'u, {Cu
Po'olapalaps, 'O'u-laueo), Psittirostra psittacea.

Throughout recorded history, the Nuku-pu'u, 'Akialoa, snd Puaiohi have
been relatively rare birds, but not nearly to the present extent. The
'Akialoa may be extinet... Shortly before the turn of the century, the
Kaua'i 'O'o, Kama'o, and 'O'u were considered common to abundant, and
had much wider distribution than at present... The Kama'c was then
considered the most asbundant forest bird on Kaua'i... In 1881, only
two Kaua'l '0'c were found during intensive surveys.

Other endangered and threatened birds on Kaua'i are the Newell Shearwater ("A'o)
Puffinus puffinus newelli, Hawaiian Storm-petrel ('Oeoe,’Ake'ake} Oceandodroma
castro cryptoleucura, Hawaiian Duck (Kolosa, Koloa~maoli) Anas wyvilliana,
Hawaian Gallinule ('Alae-'ula) Gallinula chloropus sandvicensis, Hawalian Coot
(‘Alae-ke'oke'o) Fulice americana alai, and the Hawaiian Stilt (Ae'c) Himantopus
mexicanus knudseni.
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The DEA 1984 EIS reports that:

At present, there are no reports of any endangered or threatened plant
speecies being near eannabis cultivation or eradication sites. Similarly,
there have been no reports of endangered or threatened animal species
feeding on eannabis plots. Foresters in the field have neither sighted
nor found any evidence of endangered species in the course of their
cannabis eradication activities.

Teble HI-1 lists the endangered and threatened species on Kaus'l and in the
surrounding oceanic waters. There are no mollusks, plants, or ingects on the list;
however, a number of invertebrates and plants have been proposed to be classified
as endangered and threatened. Kaua'l inverterbrates listed by the USFWS in the
May 22, 1984 edition of the Federal Register as candidates for such classification
include: the Kauail cave amphipod, Spelaeorchestia Kokoena; the Kaual cave wolf
spider (pe'e pe'e maka 'ole), Adelocosa anops; the Kaual thin-footed bush cricket,
Thaumatogryllus variegatus; the Kaual parti-colred oliarus planthopper, Oliarus
consimilisy the Kauai nesotocus weevil, Nesotocus kaudiensis; the Kauai flightiess
stagbeetle, Apterocvehus honoluluensis; the Kauai yellow-faced bee, Nesoproscopis
kauaiensis; and the Kauai nesomimesan sphecid wasp, Nesomimesa kauaiensis.

Numerous plants have been proposed. A list ¢f these is included as Appendix C.
WATER RESOURCES AND AQUATIC SYSTEMS

Kaua'l has an abundance of fresh surface and ground water. Median rainfall on
Kaua'i ranges from 689 to 977 billion gallons per year. There are numerous
streams, most of them short and precipitous. Kaua'i, as the oldest of the Hawalian
islands, also has more large slower-flowing rivers than cother Hawaiian islands.
Stream characteristics are largely determined by surface geology and topography.
Where surface levels are impervious, there is a large amount of runoff. However,
most of the perennial streams depend on groundwater to sustain stream flows
during low rainfall periods.

Freshwater habitats of Kaua'i are inhabited by a variety of fishes, amphibians,
crustzeeans, insects, mollusks, and annelids. The majority of these species are
exotic and widespread. Many of the introduced species are managed for
recreational fishing. Game fishes inelude black bass and rainbow trout.

While exotie organisms are found in Kaua'l's streams, many of these streams are
nearly pristine and support large populations of endemiec fishes, mollusks,
crustgeeans, and insects. Hawail's endemic freshwater iethyofauns consists of a
relatively small number of species: Awaous stamineus, Sievopterus stimpsoni
Lentipes concolor, and Eleotris sandvicensis.

The major freshwater sources of the island have their headwaters in the forest
reserve areas. Watershed protection is one of the principal reascons for
management of these lands. In addition to providing habitats for freshwater and
anadromous fish, they supply potsble, industrisl, and agricultural water., This is
also Kaua'l's principal groundwater recharge area.
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AIR QUALITY

Air quality in the forest reserve areas is generally excellent. Atmospheric
pollutants that are present are locally generated by automobiles, trucks, power
generating plants and other internal combustion engines. Because only smell
quantities of air pollutants are presumed to be generated at the present time and
because of the wind patterns in the mountainous areas, the pollutant
concentrations should be very low and well below both national and state air
quality standards.

NOISE

The forest's relative quiet is a major attraction for most people. Logging,
helicopters, vehicular traffic and maintenance operations are some of the sources
of noise.

VISUAL RESQURCES

The scenic beauty of the forests is an important amenity sought by many people.
Scenic quality is enjoved by those driving or hiking through the forests, those flying
over them, and those viewing mountains from the valleys or viewing the valleys and
oceans from the eliffs and ridges. The DEA 1984 EIS notes that:

Because the illicit cannabis growers occupy only a small percentage of
the forest acreage, and because they.. {their produets] are intended
to be difficult for forest users and workers to deteet, they normally
have little (if any) visual impeet. .. Indeed, some growers have gone to
great lengths to camouflage their camps and plots. .. In fact, as the
growers develop shade-tolerant strains of cannabis, the visual impacts
of these plots will virtually disappear.

HISTORIC AND ARCHAEOLOGICAL SITES

Archaeological remains of human aetivity are invaluable aids to understanding the
history of Hawaii. Under state law, the ageney must identify and protect the cultural
resources on the lands it manages. Since historieal and archaeological sites continue
to be discovered, it is certain that they have not been fully inventoried. None of the
marijuana plots found so far in the continental United States have been associated
with any cultural sites. {(DEA, 1984)

SPECIAL AREAS
Certain aress have been established for specizl management consideration by the

State of Hawail. On Kaua'i, these include the Alakai Wilderness, two Natural Area
Reserves and nine state parks.
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Alakai Wilderness. The Alakai Wilderpz:o: o was estghlished in 1964, before the
Natural Area Reserve System was createc. . 14,000 acres include the essential
habitat of endangered forest birds.

Natural Area Reserves. There are two natural area reserves on Kaue'l, Honc O Na
Pali Natural Area Reserve consists of 3,150 acres of both mesophytic forest and 'ohi'a
rainforest, within the Na Pali Coast State Park between Haena and Kalalau Valley.
There is a variety of native plants, some rare. (DLNR, 1982}

The Kui'a Natural Area Reserve consists of 1,636 acres of both mesophytic forest and
dry serub land to the west of Hono O Na Pali, makai of Koke'e, There is a variety of
native plants but exotics are also present including planted stands. (DLNR, 1982)

State Parks. The nine state parks on Kaua'i and their respective acreages are as
follows:

Name Acreage
Ahukini State Recreation Pier 1.0
Ha'ena State Park 61.0
Koke'e State Park 4,345.0
Na Pali Coast State Park 1,33%7.4
Polihale State Park 146.0
Wahiawa Mauka State Park Reserve 52.3
Wailug River State Park 1,133.4
Waimes Canyon State Park 1,800.0
Waimes State Recreation Pier 1.3

QOther Special Areas, Other special areas inelude the Kilauea Point, Hanalel, and
Hulein National Wildlife Refuges, the proposed essential habitat for Kaua'i
endangered forest plants and birds and waterbirds, and the Nature Conservaney's
Kalua Home Reserve.

ECONOMIC ELEMENTS

Becguse growing marijuana is illegal, no reliable statistics exist on its relative
value to the economy. According to the formula used by DEA, plants are valued at
$1,000 each. A newspaper report stated that the "Operation Wilt" effort by the
Kaua'i Police Department in October 1984 resulted in the eradication of 12,189
pounds of marijuana estimated to be worth $12,185,000 on agricultural cane lands
(The Honolulu Advertiser, October 26, 1984). The police also estimate that only 16
to 20% of the marijuana is grown on agricultural lands and 70 to 80% on state-
owned lands. If one assumed that this operation virtually destroyed all marijuana
on agricultural lands, or 20% of Kaua'l's erop, the quantity of marijuana grown on
state-ocwned lands would have & value of $48,000,000. It should be noted that not
all marijuana enters the market place; some is consumed by the growers and their
associates.




SOCIAL ELEMENTS

The socioeconomice groups affected by the eradication of marijusna on state-owned
lands consists of the general public and three specific subgroups: state land users,
gtate land managers, and marijuana users.

General public. Policies affecting state-owned lands coneern all residents of the
State of Hawaii, since they are all potential users of state-owned lands and all
share in the ownership of these resources and their revenues. Use of state-owned
lands for growing marijuana results in the destruction of wildlife habitats and other
resource values. The DEA 1984 EIS cites a 1982 poll by Newsweek Magazine
indicating that the majority of Americans (77%) do not favor legalizing marijuana
consumption. It notes that:

Even many of those who are tolerant of moderate marijuans use gre
opposed to drug dealing. That same Newsweek poll reported that 85
percent of the population think that growing marijuana for sale to
others should be treated as & criminal offense, and many who would
tolerate the cultivation of cannabis on private lands are probably
opposed to growing it on Federal lands. Nearly all Americans seem to
oppose cannabis cultivation on public lands for private profit.

State land users. State land users include all those who use state lands for
legitimate economie, cultural and recreational purposes. The actions of marijuana
growers interfere with these uses. There have been many reports of booby traps
and shootings in areas of marijuana plots. Even if persons are not directly
affected, they are reluctant to use remote trails for fear of being harmed.

State land managers. State employees are subject to essentially the same risk as
the state land users. However, they are not as free to avoid dangerous areas
beecause of their duties.

Marijuana users. There have been & number of studies conducted and reports
published on the adverse and potentially dangerous effects of smoking marijuana.
Although there has been some disagreement and controversy over some of the
conclusions of these reports, there is strong evidence that continued use of
marijuana may have detrimental effects to the health of users.
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PART IV

THE RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE
PLANS, POLICIES AND CONTROLS FOR THE PROJECT AREA

STATE PLANS AND POLICIES

The use policies of state-owned Conservation District lands are in the jurisdiction
of the Board of Land and Natural Resources (BLNR). Both the Hawaii State Plan
and the State Conservation Lands Funetional Plan adopted by the BLNR set forth
objectives, policies, and implementing actions to guide the management of all
Conservation District lands, ineluding those privately owned. The BLNR has also
adopted a number of different regulations to enable it to carry out its mission. The
proposed marijuana eradication program is consistent with these adopted
objectives, policies and implementing actions in that it is designed to stop an
illegal activity that is harmful to native ecosystems with a minimum negative
impaet on the environment.

Hawaii State Plan

The Hawaii State Plan is the guiding document for all state agencies. A number of
objectives and policies in the plan are relevant to the proposed marijuana
eradication project. These are to be found in several sections, including three
relating to the physieal environment, Sections 11, 12, and 13, and in Section 26
relating to public safety.

The particularly relevant environmental objectives and policies are as follows:

Section 11:

(e)  Planning for the State's physical environment with regard to land-
based, shoreline, and marine resources shall be directed at
achievement of the following objectives:

(1} Prudent use of Hawaii's land-based, shoreline, and marine
resources.

(2) Effective protection of Hawaii's unique and fragile
environmental resources.

{b) To achieve the land-based shoreline, and marine objectives, it
shall be the policy of this State to:

(4)  Encourage the beneficial use of statewide forest resources
without generating costly or irreparable environmental
damage. '

(6) Encourage the protection of rare or endangered plant and
animal species and habitats native to Hawaii.

Section 12:

(a)  Planning for the State's physical environment shall be directed
towards achievement of the objective of enhancement of Hawaii's
scenic assets, natural beauty, and multi-cultural/historical
resources:
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{b) To achieve the scenic, natural beauty, arc . =~ objective, it
shall be the policy of this State to:
(1) Promote the preservation and restoration ¢i significant natural
and historie resources.

Section 13:

(a) Planning for the State's physical environment with regard to land,
air, and water quality shall be directed at achievement of the
following objectives:

(1) Maintenance and pursuit of improved quality in Hawali's
land, air, and water resources.

(2) Greater public awareness and appreciation of Hawaii's
environmental resources.

(b) To achieve the land, air, and water gquality objectives, it shall be
the policy of this State tot -

(2) Promote the proper management of Hawaii's land and water

_ resources.

(3) Promote effective measures to achieve desired quality in
Hawaii's surface, ground, and coastal waters.

(4) Encourage actions to maintain or improve aural and air
quality levels to enhance the health and well-being of
Hawaiil's people.

(8) Foster recognition of the importance and value of the land,
air, and water resources to Hawaii's people and their
cultures.

Section 26:

() Planning for the State's socio-cultural sdvancement with regard
to public safety shall be directed towards the achievement of the
following objectives:

(1) Assurance of public safety and adequate protection of life
and property for all people.

{b) To achieve the public safety objectives, it shall be the policy of
this State to:

(1) Support law enforcement programs simed at curtailing
eriminal activities.

(2) Develop coordinated management programs for public
safety and eriminal justice throughout the State,

State Conservation Lands Functional Plan

Helevant objectives, polices and implementing actions in the State Conservation
Lands Functionsl Plan include the following:

Poliecy A(l1). Exercise an overall conservation ethic in the use of
Hawaii's resources by protecting, preserving, anc conserving the ecritical
and signifiecant natural resources of the State of Hawaii and controlling
use of hazardous areas.




Implementing Action A(1)d). Provide for effective enforecement of
rules and regulations and permit system applicable to the Conservation
District.

Policy C(3). Protect and manage the lands with historic or natural
resources value,

Implementing Action C(3){e¢). Establish criteria and evaluate areas of
public land with historic or natural resource value and establish
management practices to ensure the protection of areas from further
degradation.

Policy C(4). Provide opportunities and facilities to meet public needs
for a wide range of recreational and educational activities within
Conservation lands.

Implementing Action C(4)(a). Where possible, make available areas of
unique biota or geology for public appreciation and enjoyment.

Implementing Action C(4)(b). Provide opportunities and access to use
forest lands for outdoor recreation and education by econstructing and
maintaining facilities for hiking, hunting, camping, nature walks,
viewing scenery, and horseback and trail bike riding.

DOFAW RULES FOR FOREST RESERVES

The DLNR has adopted rules regulating activities within forest reserve areas, Title
13, Administrative Rules, Chapter 104. These rules provide for the preservation of
public property and resources. These rules are included in Appendix A.
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PART Y

ANTICIPATED ENVIRONMENTAL IMPACTS AND
MITIGATORY MEASURES

INTRODUCTION

The major goncern relating to the use of chemicals in the eradication of marijuana
plants is the potential impact on plant and wildlife habitats; soils and groundwater
resources; fresh water resources and aquatic creatures, and human health. The
method of application is criticel. Broadeast spraying by fixed-wing aireraft has the
potential of being extremely destructive and therefore will not be done. All
application will be either by helicopter boom sprayer or by ground crews using
knapsack sprayers. Even these measures will have some adverse and unavoidable
impacts. '

LARDFORMS, SOILS AND VEGETATIVE COVER

Cultivation of marijuana involves disturbance of the soil similar to that of other
agrieultural operations. When compared to the impact of cultivation of marijuana,
the impacts of eradication measures become slight.

General cultivation practices include the use of soil additives, such as lime and
fertilizer, that are required to make the normally aeid, low-nutrient forest soils
more productive. The soil water regime is affected by irrigation from streams and
gravity-fed or pump storage reservoirs made from portable swimming pools. In
addition, poisons such as arsenice, which sre used to control rodents that eat the
plants, may leach into the soil

Cultivation praetices also may limit or disrupt soil organisms. Populations of soil
microorganisms existing under cultivation conditions are probably guite different in
number and species composition than those of the soils surrounding the marijuansa
site because of soil disturbance and compeaction and the various chemical
fertilizers and rodenticides. Soil macroorganism populations {for example,
burrowing rodents, earthworms, and insects) may be absent or limited due to
weeding, animal trapping, and soil compaction.

Potential scil impeaets from marijuana eradication inelude soil disturbance and
compaction due te foot and vehicular traffic; soil drying and erosion due to plant
removal and increased sunlight and rainfell penetration; and impacts on soil
organisms such as bacterig, fungi, inseets, and burrowing animals, caused by soil
disturbance or by herbicides. Herbicides may also affect the speed of vegetation
of the site.

when compared to the impacts of cultivetion practices discussed sbove, soil
impacts of marijuane eradication are not likely to be significant. Most marijuans
cultivation sites will revert to the surrounding natural vegetation during the next
growing season. On intensively cultivated sites, soil moisture and nutrient
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conditions that are meaintained & . eially hich levels by irrigation and ferti-
lizers should provide ideal conci:: = for natural plent succession.  On less
intensively cultivated sites, nontarp«: herbuceous veretution already existing on
the site will provide the first stage of secondary succession.

Manual Eradication Operations

Soil impacts that may result from the foot traffic of ground crews involved in
manual eradication operations are not likely to be significant.  Any onsite
nontarget vegetation will remain onsite after manual eradication to mitigate soil
drying and erosion potential. Any vehicles involved in the operations onsite may
cause slight soil impacts.

Chemical Eradication Operations

Site Revegetation., Indirect impacts on the soll resulting from the removal of
protective plant cover and the resultant soil desiccation or susceptibility to erosion
are possible under chemical eradication methods. Where marijuana is the only
vegetation onsite, herbicide treatment will kill all plant cover regardless of the
herbicide used. Where considerable nontarget vegetation exists onsite other than
annual, broadleaf weeds, impacts on that vegetation and the resulting speed of site
revegetation depend on the mode of action, gelectivity, and persistence of the
herbieide used.

The eradication of marijuana will allow whatever grew there before to reemerge.
This eould be native vegetation or it could be one or more exotic species or noxious
weeds. Since marijuana is itself an exotic species, there would not necessarily be
an increase in exotie species in the area. However, if the previous vegetation
cover consisted of a mixture of native plants and exotic species, it could be
expected that the more aggressive exotic species would dominate in the revegative
process.

Populations of soil microorganisms may be affected by the alternative herbicides.
However, those effects are not likely to be significant in magnitude or duration &t
the application rates recommended for marijuana eradication.

Glyphosate is adsorbed very strongly by soil clays and organic matter. It degrades
relatively rapidly in soil.  This degradation takes place mierobiologically.
Experimental evidence shows glyphosate to have little or no effect on soil
microfiora. Therefore, it is unlikely that soil microfauna would be affected since
there will be no reduction in their food supply. (DEA, 1984)

w=ed Oil and diesel oil spraying should have littie or no adverse environmental
impact because bacterial microbes in the soil cause & bregkdown of oil molecules.

In Introduetion to Soil Miercbiclogy, {Alexander, 1977) the author describe this
process as follows:

The microfiora responds to the addition to soil of paraffin, petroleum,
petroleum products, and other aliphatic hydrocarbons, and the resultant
community causes the added substrate to disappear. These transformea-
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tions are of great significance in the terrestrial cyele of carbon because
waxes and other constituents of plant tissue contain aliphatie
hydrocarbons. It has been estimated that approximately 0.02 percent of
plant tissues may be considered as hydroearbon or hydrocarbonlike in
structure. Another source of supply is the soil mieroflora itself that
can synthesize a variety of hydroearbons or hydrocarbonlike molecules;
for example, some species of bacteria and algae and the spores of fungi
contain either aliphatic hydroearbons or materials structurally similar
to hydrocarbons. Hydroecarbon oxidizers also probably metabolize the
oils used as carriers for pesticide sprays, which, even when applied to
the foliage, ultimately reach the soil. In addition, the soil under
asphalt-paved highways possesses a large bacterial flora capable of
utilizing the asphalt.

The short persistence of hydroearbons of many types is indicative of
vigorous populations, and counts in excess of 109 per gram have been
recorded when paraffin is used as the growth substrate. Among the
substances used by the flora are paraffin, kerosene, gasoline, mineral
and lubricating oils, asphalts, tars, and natural and synthetie rubbers.
Methane, ethane, propane, butane, pentane, hexane, and many other
aliphatie hydrocarbons of the type structure CpHop+g are decomposed
as well. .. [p. 208]

The effectiveness of microbes in degrading oils is being utilized for pollution
control. A feature article on hazardous waste management in the Mareh 1985 issue
of the National Geographic Magazine deseribes how oily wastes from petroleum
refining at Chevron's El Segunde, California facility are "attacked by hydroecarbon-
hungry bacteria, naturally occurring in the soil. The bugs convert the hydrocarbons
into harmless carbon dioxide and water."

Limiting factors to microbioclogical activity are temperature, moisture and acidity
of the soils. In the warm, moist forest soils of Kaual'i, only acidity would appear to
be an inhibiting factor. Aleéxander notes that "many of the strains are sensitive to
acidity and frequently show littie growth below pH 5." Although much of the soil
in Kaua'i forested areas could be expected to be acidie, marijuana does not do well
in these acid soils, For marijuana to be present, either the soils will be naturally
neutral or will have been treated with lime or some other substance. At a neutral
pH level, microbes would be expected to highly active.

Intense repeated spraying or an accidental spill could cause adverse impaets,
Chevron warns that "eomplete soil saturation may leave area bare or sterile.”
Under a worst-case accident scenario, soils could become ssturated as a result of
an acecidental spill of 100 gelions of the mixture of chemicals used for aerisl
spraying or a helicopter carrying s full load could erash. Under this worst-case
scenario, it must be assumed that in the area immediately surrounding the initial
spill that all vegetation would be destroved and soils would be saturated. Under
the crash scenario, there would also likely to be a fire, causing additional damage.
Recovery would be slow, but evenitually the area would revegetate.

Precautions to be taken if materials are accidentally released or spilled are
specified for each chemicsl in Appendix B. For the oils, it is advised that opern
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flames in the vieinity of a spill or release be elimins:. . ~w:iiis should be cleaned
up as quickly as possible. Large spills should be ats. «ith absorbent clay,
diatomaceous earth, or other suitable material. A fire - ~oor hazard may exist
since these cleanup materials will only absorb liquid; thev will not absorb vapor.
Contaminated materials should be placed in dispoable containers and buried at an
approved disposal area.

For glyphosate, spills should be scooped or swept up and disposed of at a landfill.
Large spills should be contained where possible and picked up by suction or vacuum
truck and disposed of by ineineration or in an approved landfill.

Given the methods that will be employed and the likely infrequency of disasters or
repeated application in the same spot, soil saturation appears unlikely. Further,
experience in the use of oil for weed eradication indicates that vegetation
reappears in & fairly short time after spraying. This may also mean regrowth of
marijuana plants, and subsequently the need to respray the area. However, it
appears unlikely that intense cultivation efforts by growers will resume since they
will know their plots are known to law enforcement officials.

0Oil sprays kill broadleaf plants within a few hours. Glyphosate causes complete
plant kill in approximately 4 to 10 days at the 1.5 power active ingredient per acre
application rate. (DEA, 1984)

Marijuana cultivation sites vary in the amount of non-target vegetation present.
Most have considerable peripheral vegetation. Impacts on onsite nontarget
vegetation that may result from marijuana eradieation operations include direct
effects, that is, killing of nontarget plants by cutting, mowing, trampling, or
herbicides, and indirect effects, such as those stemming from soil impacts that
may retard natural vegetation of the site. The amount of nontarget vegetation
present, the size of the marijuana cultivation site, and the method of marijuana
removal will determine the impacts on onsite nontarget plant species and the speed
and pattern of site revegetation. Impsaets on offsite plants, particularly those
trees, shrubs, and herbaceous plants along the edges of the site, will result
principally from herbicide drift. Manual methods would not affect oifsite
vegetation. Onee marijusna is removed, inereased sunlight penetration should lead
to site revegetation and increased production of ecotone (edge) vegetation.

Ground spot application methods would remove only the target species from a site.
There should be little impact on any non-target plants, although both onsite target
plants and plants immediately surrounding individual marijuana plants may be
damaged by drift.

Aerial spot application methods would remove all target and some non-target
plants growing on a site. Particular impacts on non-target plants depend on the
herbicide's selectivity, persistence, and mode of action as previously discussed.

With aerial application of herbicides, a portion of the peripheral understory
vegetation may be defoliated or killed. Trees defoliated in the spray operation will
be affected to the extent they are already stressed or dissased. It is unlikely thnt
healthy trees will be killed, even though substential defoliation occurs.
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Temporary leaf brownout could oceur in a narrow band approximately 5 to 25 feet
wide for understory vegetation, narrower for canopy trees (DEA 1984}, Spotting of
foliage could oececur over a wider band, depending on the vegetation and type of
herbicide applied. Because of the strict meteorological and operational constraints
that apply to aerial applications (see Table V-4), offsite spray deposition should be
minimal--even over short distances,

Agricultural crops grown in the vicinity of marijuana cultivation sites eould
experience slight impacts, such as leaf-spotting from herbicide drift. Mitigatory
measures described in Table V-4 specify precautions that minimize offsite drift.

On sites where non-target plants grow interspersed with the marijuana, aerial
techniques using glyphosate would kill or suppress all the onsite vegetation.
However, revegetation from seeds should occur quite rapidly because both
herbicides are inactivated in most forest soils, Where oils are used, leaf-browning
may occur depending on the susceptibility of the non-target plants. However, a
number of non~-target plants mayv remain alive.

Spraying of herbicides to eradieate marijuana involves the risk of injury te
sensitive plants, particularly endemic species. The degree of risk depends on the
proximity of the sensitive plants to the marijuana cultivation sites, the amount of
herbicide that moves offsite, and the distance it travels.

Standard application practices and mitigatory measures described in Table V-4 are
emploved to minimize offsite herbicide drift. They include:

1. Use of drop booms that produce & relatively uniform distribution of
large droplet sizes under low pressure. Large droplets have & far lower
tendeney to drift than smaller droplets.

2. Careful monitoring of weather so that adverse conditions such as
windspeeds greater than 8 miles per hour, thermal inversions, unstable
air, and the combination of high temperature and low humidity may be
avoided,

3. Observance of buffer distgnees to aveid drift to sensitive hebitats such
as streams.

No negative impacts to onsite non-target vegetation would result from strietly
controlled manual eradication. Removal of marijuana will result in invasion of the
site by non-target plants and reversion to & revegetation cover. With manual
ergdication impacts tec offsite vegetation would be minimized.

Herbicide impacts on nontarget vegetation depend on the herbicide's selectivity,
mode of action, and persistence of residues in seil.

Glyphosate is listed as a very broad spectrum herbicide effective on deep-rooted
perennial species and on annual and biennial species of grasses, sedges, and
broadleaf weeds. Unlike the contact, desiceant action of paraquat, glyphosate's
action is systemie. It is guickly adsorbed through leaf surfaces and transioeated to
all plant parts. Root uptake, however, is precluded by rapid soil inaetivation of
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glyphosate. Glyphosate is very effective in preventi=: =~ sting from perennial
species. Glyphosate has little residual action outside i+ = o plants beeause of
its rapid inactivation by soil adsorption and rapid microbis! :zdown. Therefore,
site revegetation should ocecur almost immediately from seed stored in the soil.
(DEA, 1984) i

The oil sprays kill by contact and are not persistent. As noted earlier, areas
sprayed with oil emulsions revegetate in a fairly short time.

The proposed methods of application, through precision spraying via a lowered
boom by helicopter, or by individuals using knapsack sprayers, are designed to
ensure that the spray reaches only the targeted plants. In addition, spraving will be
done in morning hours of low wind less than 8 mph. Inversion ceonditions will be
avoided to minimize the possibility of drift. Removal of the marijuana plants will
allow revegetation. In essential habitat areas, only manual methods of eradication
will be used. '

WILDLIFE

The impact of marijuana eradication on wildlife will vary depending on the type of
cultivation site. In general, because marijuana cultivation sites tend to be small
and widely dispersed and because growers go to great lengths to discourage all
wildlife, no additional significant impacts are likely to occur to any wildlife species
population from any of the eradication alternatives. '

Manual Eradication Operations

Impacts from manual eradication operations on wildlife should be similar to those
from any brush clearing activities. Beneficial wildlife impacts may result from
manusl eradieation of marijusna. Removing marijuana eliminates the need for
growers to use wildlife deterrents and opens up the area for revegetation by
nontarget herbaceous and woody plants that are beneficial to & wide variety of
wildlife species.

While manual eradication operations may ecause wildlife to flee the area
temporarily, no direct injury or fatality to any individual animals is likely to occur.
However, marijuana removal may affect the survival of one or more individuals,
partieularly if ground-nesting birds or small mammals are living on or immediately
adjacent to the site itself.

No impaects on large mammals, peripheral canopy-nesting birds, or amphibians are
antieipated using manual eradication methods.

Chemiecal Eradication Operations

Although relatively few data exist on the toxic effeets of glyphesate fo wildlife
species, glyphosate is generally recognized to be a chemical of low toxiecity in the
environment. (See earlier discussion.) The oil sprays would be expected to affect
wildlife much the same as humans--minor eye irritation, minor skin irritation, and
headache and nausea from inhalatiomn.
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A negative impact associated with both manual eradication and spraving is that
caused by the use of helicopters. The downwash and noise could disturb and disrupt
birds nesting and interfere with reproduction.

A direct hit with oil spray will harm any insect on or near marijuana plants and
could result in additional disruption of habitats of other creatures. Destruction of
bird nests or small mammals may also occur. Birds may also ingest seeds from
plants that have been sprayed. It is unlikely that either of these alternative
eradication methods would affect anv endangered or threatened species because of
the small size of the plots on whieh the marijuana is grown. However, steps have
been proposed that should inerease the certainty that there will be no impaets to
endangered or threatened species. These steps include the following:

1. Before any herbicidal eradication efforts are undertaken, qualified
personnel will delineate areas where those endangered and threatened
species are found or are likely to be found. No herbicides will be used
in areas where an impact on state or federally designated endangered or
threatened species is likely to occur.

2. In cases where eradication must be undertaken in known or suspected
endangered or threatened species habitat, qualified personnel will
conduct a site-specific assessment of the presence and distribution of
the species and recommend the use of an eradieation method that would

not affect the species.

3. In no case where there is a reasonable likelihood of an endangered or
threatened species being adversely affected by an eradication operation
will that operation be undertaken.

Under a worst-case accident seenario, all wildlife in the immediate area could be
killed or injured as a result of an accidental spill of 100 gallons of the mixture of
chemicals used for aerial spraying or & helicopter erash. In the case of a crash,
fire would also be likely, possibly causing a forest fire. Under this worst-case
scenario, it must be assumed that in the ares immediately surrcunding the initial
spill that both animals and their habitats would be seriously harmed. Downstream
fauna could also be injured or killed. Recovery would be slow, but eventusally the
area would revegetate. Only in the unlikely event that the accident occurred at a
spot where the last members of an endangered species were found would there be
serious, permanent damage.

WATER RESOURCES AND AQUATIC SYSTEMS

In remote areas, the marijuana plots would be expected to be located in aregs with
adequate water supplies, such as near mountain streams. Kausi has several public
water systems which receive their water from remote mountsin streams which
traverse Conservation District land., The Kalaheo system in the uplands of south
Kauai uses the Alexander Keservoir as its source of potable water. Kokee State
Park in west Kausal receives water from the Elekeinui Stream. Kuis Stream is the
source for the Grove Farm -~ Kolog Water System.



The possible effects on water quality and aquatic systor - Hinz from marijuana
eradieation by manual methods and chemical spraying = . o sedimentation from
runoff and herbicide contamination. Sedimentation : when significant
amounts of vegetation cover are removed so that the soil is nsported during the

rainstorms. Herbicide contamination can result from drift, from failure to follow

established procedures, or from accidents. Beecause of the small size and widely
seattered distribution of marijuana plots on state lands, these effects are expected
to be slight and of localized nature and short duration. '

Manual Eradication Operations

No impacts on water quality and aquatic systems are anticipated as a result of
manual eradication techniques. The size of most cultivated marijuana sites is
insignificant compared to the total surface aréa of even a small watershed.

Chemical Eradieation Operations

Herbicide contamination of surface water is of concern to the publie, especially
when water is diverted to irrigation or domestic use downstream of the application
site, or when the water supports native species.

Small amounts of herbicide could reach aquatic systems from drift from aerial
applications or from accidental application. Guidelines and standards for herbicide
application minimize the probability of direct application of herbicides to water
surfaces. (See Table V-4.) Special equipment would be used to produce large
droplets and to minimize offtarget movement of drift. In addition, streamside
cover will intercept a portion of the spray drift. These factors, however, do not
eliminate the potential for direct contact with water surfaces because very small
streams, ephemeral stream beds, and seep areas may be hidden from view,
especially during aerial applieation.

Indireet routes of contamination include runoff from rainfall occurring
immediately after an herbicide application or from contaminated sediment
reaching the system in smeall amounts over time. The magnitude of contamination

from indirect routes is influenced by soil type and topography. Coarse, rocky soils

with low clay content have low water-retention capability and are move readily
leached. Steep slopes increase the quantity of surface runoff and decrease
retention time, thereby econcentrating any sediment or chemical runoff into a
shorter time span. In contrast, a soil matrix with organic matter or clay typically
binds many chemical compounds, preventing the movement of chemicals away from
applieation sites. Continuous ground cover of vegetation and plant litter minimizes
surface runoff, and high aeration of seil and high organic matter content foster
growth of soil microbes and fungi, which ean biodegrade chemieals. Direet
application and drift to surface waters or ephemeral stream channels are the most
important routes of herbicidal contamination of water bodies.

If a stream is contaminated with herbicide, the risk for agquatic organisms is
dependent on the concentration of the herbicide in the stream and on the duration
of exposure. The concentration in the stream is dependent on how much enters the
stream, as well as on how fast it is adsorbed, degraded, or diluted. Stream
sediments and organic detrital matter provide sites for adsorption, which can
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reduce the effective concentration in the water. Adsorbed molecules are not
biologically available. The temperature, chemistry, and oxygen content of the
stream affects the rate of biodegradation of the chemiegl. The veloeity and
mixing properties of a stream determine the duration of exposure to the ecritical
concentration.

Ground Spot Application Methods. When herbicides are applied directly to
individual target plants, they are unlikely to drift or fall directly onto surface
water. Because of the adsorptive capacity of soils, the small numbers of plants
likely to be sprayed, and the unlikely occurrence of marijuana plants close enough
to water to enable a direct application to a water body, the use of spot application
equipment is unlikely to result in any measurable contamination of water bodies.

Aerial Spot Application Methods. Under a worst-case accident scenario,
100 gallons of the mixture of herbicide used for aerial spraying are dumped
completely into & stream. Under this worst<case scenario, it must be assumed that
in the area immediately surrounding the initial spill there will be fish kills.
Aquatic vegetation will adsorb herbicides, reducing the concentrations in the water
eolumn, but this vegetation could die in the process. This may reduce water
guality depending on the rate of subsequent decomposition of the flora and will
affect the levels of aquatic invertebrates that depend on the flora for substrate.
Other invertebrates such as aquatic insects may also be killed. At worst, what
could result is a localized zone of measurable, and probably visible, disturbance.
However, these effects will be reversible and will not have a measurable impact on
the total stream community since most streams depend primarily on vegetation
that has fallen into the stream for their energy supplies.

Since both glyphosate and the oil sprays are biodegradable, there should be no
long-term adverse effects to either aguatic habitats or potable water supplies.

Another concern is the possibility of groundwater contamination. The important
factors in determining pollution potential are groundwater oceurrence and
movement and the type and permeability of soils.

In a document prepared for the Hawaii State Department of Hesalth In 1877,
Kiyoshi J. Teakasaki of the U.S. Geological Survey evaluated the groundwater
pollution potential of each island. Takasski describes groundwater on haua'i as
follows:

The high perennial fair-weather flow of most streams of Kaual
indicates that mueh of the ground-water discharge is into stream
channels and that the underflow discharge of water directly to ses is
only & small fraction of that which discharges as streamflow. This is
the result of high water levels in the Napali Formation under the higher
slopes and in the Koloa Volcanic Series under the lower slopes, which
promote the flow of ground water into stream channels that cut deep
into saturated rock.

These {actors should be considered in evaluating ground-weter
pollution... {p. 4}
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Takasaki divides Kaua'i intc 19 geohydrologic uni:: = Conservation Distriet
lands encompass seven of these: e, 1, 4, 5, 14, 15, .~ <=d 18, The topography
and rock units and groundwater occurrence and moven.o.. ¢ these seven areas on
Kauai are described in Table V-1.

Takasaki estimated the pollution potential of both point sources (injection wells,
cesspools, ete.) and nonpoint sources (seawater, irrigation water, and pasture
runoff) as high, medium or low for each hydrogeologic unit. He notes that the
designation is primarily based upon geohydrologic conditions, and secondarily upon
geomorphic and elimatie conditions. Given the variations in population, land use,
and in the hydrologic elements within each unit, the designation is, at best, a
generalized one. However, he notes, it does serve to flag those areas that may
require a closer look or preventive measures and identifies areas that do not
warrant immediate concern,

All of the geohydrologic areas in the Conservation District lands are designated as
having a medium to high potential for pollution from point sources., Areas 1, 4, and
17 are important sources of domestic water.

Glyphosate has little potential for groundwater contamination because of its strong
adsorption to soils. In & special study on Weed Oil and diesel oil conducted by the
consultants to DEA in 1984, the suthors point out that, at normal application rates:

. . . neither product is likely to move down through the soil below the top
inch unless rain follows immediately after spraying. Therefore,
groundwater contamination immediately following a spray operation is not
likely to oceur. However, since the less volatile constitutents of both
products are persistent in soils, there is a long-term possibility of
grounwater contamination, particulerly if an ares is sprayed repeatedly.
Areas most susceptible to groundwater contamination would be those with
low porosity soils {¢ravels and sands), high water tables {i.e., close to the
soil surface), and low populations of oil-degrading organisms.
(Seerzenie et al 1984)

The mitigatory measures listed in Table V-4 will be followed.

AIR QUALITY

The use of helicopters and diesel oil spray will add hydrocarbons to the air.
However, these added amounts of hydrocarbons will be negligible on other than a
local, immediate basis. Aeccording to Monsanto, glyphosate will not vaporize. This
reduces the likelihood of vapor inhalstion by applicators or nearby animals, as well
as vapor drift to adjacent non-target vegetation. More information on risks from
herbicide drift is contained in other sections of this document.
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VISUAL RESOURCES

The eradication efforts are likely to have only minimal, siért-term impaets on
visual resources. As noted earlier, the cultivation sites are located in remote areas
and are difficult to find. Some visual impaets may result from leaf browning on
the periphery of treated marijuana sites.

HISTORIC AND ARCHAEOLOGICAL SITES.

None of the alternatives is likely to seriously harm any historie or archaeological
resources. The location of known archaeological sites will be made available to
law enforecement officials. The Forest areas were generally utilized as resource
areas by the Hawaiians, but agricultural areas and habitation sites may potentially
exist on other Conservstion District lands. The State Parks Division considers the
following areas to be archaeologically sensitive: Na Pali Coast from Polihale to
Haena; Waimea Valley; Hanapepe Valley; Hanalei Valley; and the Wailua River.

One concern is the accidental spraying of archaeclogical sites with herbicides.
Chemical sprays could interfere with the radiocarbon dating of artifacts. The
radiocarbon dating techniques measure the ratic of elements left in the artifact to
determine its age. The application of herbicides alone would affect only the
surface of the object and would not impair the dating process which involves the
subsurface portions of artifscts. However, oil products would seep below the
surface. As long as archaeologists are alerted to the fact that an artifact may
have been contaminated with oil, organie solvents can be used to remove the
material. However, it is then gifficult to get all the solvent out of the material
and the solvent itself may contain carbon 14 which can interfere with the dating
process. (Pers. comm., Labat~Anderson, Inc. 1985).

The State Historie Preservation Office has researched this subject since the Draft
EIS was published and reports normal use of herbicides in reasonable amounts will
not interfere with radiocarbon dating of charcoal or shell samples. See DLNR
letter in Part IX.

PUBLIC HEALTH AND OCCUPATIONAL SAFPETY

There are two health concerns. One is the risk to law enforcement officials and
individuals who may inadvertently be exposed to herbicides. The other is the risk
to someone who might intentionally or inadvertently smoke marijuana that has
been sprayed.

Risk is & product of three factors: the probability of injury, the potential severity
of the injury, and duration and frequeney of exposure to the individual. The
probability of injury depends on the inherent dangers present at cultivation sites
and the characteristics of the tools or herbicides being used. Severity depends on
the potential damage that booby traps, tools, or herbicides could cause on or off
the site. The exposure depends on the amount of time an individual is exposed to
these hazards.
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In general, the greatest risk associated with marijuana cultivation and eradication
operations is the risk to law enforcement personnel securing the site and checking
for booby traps and to the public encountering "protected™ marijuana cultivation
sites on public lands.

The risk to law enforcement personnel from booby traps is assumed to be the same
for all alternatives except aerial spraving. A goal of all the alternative eradication
methods is to reduce the risk that marijuana cultivation operations pose to the
public. :

There are a number of risks to enforcement officers applying ehemicals.  These
include flying at low levels in & helicopter, rappelling down (and back up} to the
helicopter, and risk of exposure to chemicals. There is no question that helicopter
operations of this kind are risky, There have been serious injuries to personnel
involved in "Green Harvest" operations. However, police officers note that the
"Green Harvest” methods of manual eradication involve a much larger number of
personnel for much longer periods of time than "Operation Wilt" and that the
overall risk is thereby much reduced. Applicators will wear proteective elothing and
follow standard safety procedures. Hearing protection devices will be provided to
helicopter operators and passengers.

The amount of risk to individuals who may be exposed to the herbicides depends on
the toxieity of the chemical used and the amount and length of time of exposure.
The herbicides are generally less toxie than insecticides to humans and other
animals because of basie biological and physiological differences between plants
and animals. Herbicides are designed to interfere with vital plant processes such
as seed germination, hormone (auxin)-mediated growth and development, and
photosynthesis, which are processes that do not occur in animals. Nevertheless,
like all ehemiesls, herbicides are toxie at some levels. Persons who are
immunclogically sensitive to chemicals would be at greater risk,

Persons receiving a direct hit from the aerial application of glyphosate should not
experience any observable human health effeets. The main risk would be to a
mixer-loader working directly with the chemical, particularly a pregnant women
because of the possible teratogenic effects (developmental malformation of fetus}
(DEA 1984).

The exposure levels associated with an accident involving glyphosate would be
approximately 34 times greater than the human reproductive system’s estimated
safe dose level. Such a situation is of serious concern because of the increased risk
that this level poses for a fetus. While glvphosate has not been shown to be
teratogenic, other reproductive effects have been observed in laboratory animal
studies. These reproductive effects have probably been the result of maternal
toxicity rather than direct effects on the fetus. There should be no effests on
women mixer-loaders of child-bearing age if proteetive elothing is worn (DEA
18845,

As noted earlier, the major risk from the oil sprays is from dermal contact,
inhalation of vapers, and accidental ingestion. There would be a serious health risk
only if the exposed person vomited and aspirated the oil mixture into his lungs.
Studies have indicated that long-term exposure to certain petroleum products is
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related to various cancers, such as skin eancer (fro:
cancer (from extended breathing of the fumes). Sinee ¢« -
by both law enforcement officers and other individuals ©.
land users) would be of short duration, the level of exposu
insignificant.

=o:1 eontaets) and lung

zei with the oll sprays
or legitimate state
would be relatively

The risk of someone smoking the marijusna after it has been sprayed and the
potential health effects of such an action are difficult to assess. The probability of
someone harvesting the marijuana sprayed with oil appears to be extremely low.
The plant dies very quickly, turning brown within a few hours; it is therefore
unappealing for consumption and has an unpleasant odor. This contrasts to the
effects of glyphosate or paraquat where the plant reacts at a slower rate. After
several hours the plant loses the odor; during this time the toxic residues on the
plant also are degrading and the plant turns brown and wilted.

Most of the information on the effects of diesel oil relate to direct breathing of
fumes, rather than from inhaling smoke resulting from burning. However,
breathing of combusted diesel oil fumes is common; it has had widespread use as &
stove fuel, and almost every city-dweller has had the unpleasant experience of
being stuek in traffic behind a diesel oil-burning bus or truck. -

The risk associated with glvphosate is very low. A risk analysis on the effect of
smoking glyphosate-contaminated cigarettes conducted by Labat Anderson, Inec.
for DEA indicates that, under very conservative assumptions, a person could smoke
137 cigarettes a day with no adverse health effects as a result of the herbicide.
(DEA, 1985)

ECONOMIC ELEMENTS

The use of diesel oil sprays has already been demonstrated to be cost-effective by
the Counties of Hawaii and Kaua'i. Impaets of eradication of marijuana on state
and county economies should be directly related to the effectiveness of the
operation. It is difficult to predict the economie effect, due to the unreliability of
existing data. If the state and county law enforcement officials are successful in
reducing the amount of marijuana available to potential consumers, it can be
expected that the laws of supply and demand will eontinue to apply and the price of
marijuana will go up aceordingly. The diminished supply may eommand such & high
price that it will offset the economic loss to growers and/or alternate methods of
marijuana cultivation may be developed. On the other hand, increased community
educational efforts on prevention of drug abuse may result in a reduced demand
accompanying the diminished supply. An effective eredication program on state-
owned lands on Kaua'l may result in growers moving their operations to private
lands, indoors under artificial lights, or to another island.

SOCIAL ELEMENTS
Marijuana eradication efforts will be perceived differently by various social groups

constituting the general public. Some people strongly oppose marijuana use and
will support any eradication method. Others support total legalization of

[
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marijuana and would oppose any eradication effort. - Still others oppose marijuana
but also oppose any use of herbicides. Hikers, hunters, and other people who use
public lands for recreation are expected to respond positively to the improved
safety conditions that will result from a successful eradication program. The
majority of people could be expected to support eradication of marijuana grown on
state-owned lands if it is done sensitively and does not appreciably harm the
environment.

CUMULATIVE IMPACTS

Cumulative impacts are those impacts on the environment that occur from
individually minor but collectively significant actions taking place over a period of
time. Omne type of cumulative impact is geographical. Given the small size of
most marijuana plots and their wide dispersement, there is unlikely tc be any
significant cumulative impact. While it is possible certain sites may have to be
revisited for eradieation, it is more likely that growers will either discontinue
operations or move to new sites.

Another possible cumulative impact is that of actions by other agencies or
individuals in conjunction with the state eradieation program. For example, an
area where marijuana is grown on state-owned Conservation Distriet lands near
agricultural lands may receive a larger application of herbicide because of spraying
activities on both parcels. '

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

The relationship between short-ferm uses of man's environment and the
maintenance of long-term productivity depends upon site-specific information.
Glyphosate persists in soil, but becomes biologically unavailable relatively rapidly.
The hydrocarbon in the oils are broken down by soil mierobes. Removal of the
plant cover and resultant scil desicecation or susceptibility to erosion are possible
under chemical eradication methods. However, none of these activities are
expected to result in long-~term effects on the soil's productivity. The preferred
alternative of operational flexibility allows DLNR to choose from a full range of
eradication and disposal methods based on the sensitivities of each site,

To the extent that marijuana cultivation may restrict natural regeneration of
vegetative growth in the forest, clearcuts, or natural eclearings, eradication
activities could serve to free the site from an artificiailly maintained sgricultural
situation, thus enhancing long-term productivity.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESQURCES

The time, manpower, and cost spent on the eradication of marijuana represent an
irreversible and irretrievable commitment of government resources. From an



environmental standpoint, it is not ¢z, - that any of the eradication methods
will irreversibly or irretrievably commii o .0 2€5

PROBABLE ADVERSE ENVIRONMENTAL EFFECTS
WHICH CANNOT BE AVOIDED

The temporary brownout of vegetation that ocecurs under the herbicide alternative
and the noise associated with ell eradication methods are temporary adverse
effects. The worst-case accident scenario deseribed represents the most probable
adverse effeets, and adherence to the mitigatory measures and operational
features built into the alternatives should minimize these adverse effects. The
potential for, degree, and severity of any adverse effects will be examined in site-
specific analyses as well before eradication operations are undertaken.

AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS OF
GOVERNMENTAL POLICIES ARE THOUGHT TO OFFSET THE ADVERSE
ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

The DLNR is obligated to enforce laws on state property. The use of public lands
for private cultivation of marijuana is in violation of the law. Further, these
activities interfere with the use and enjoyment of state-owned lands by residents
of and visitors to Kaua'i. The sctivities of the marijuana growers are destructive
to the environment, and their efforts to protect their plots, such as using booby
traps and other weapons, endanger innocent citizens. Although some
environmental damage may ensue from eradication of marijuana crops, it will be
offset by the improvement in the environment upon removal of this exotie
vegetation and accompanying chemicals used in its cultivation, and by the
improvements in public safety.

[#3)
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PART VI

LIST OF NECESSARY APPROVALS

APPROVAL NEEDED

Federal

Clearance under Section 7 of

the Endangered Species Aet,

as applicable

State

Conservation Distriet Use Permit
Licensing of Weed Oil

Experimental Use Permit
for diesel oil

Vi-1

APPROVING AGENCY OR BODY

1.8, Fish & Wildlife Service

Board of Land & Natural Resources
Department of Agriculture

Department of Agriculture
U.S. Environmental Protection Agency






PART VIl

UNRESOLVED ISSUES

The three chemieals that are proposed to be used in the eradication of marijuana
are glyphosate, Weed Oil and diesel oil. Glyphosate is registered by the U.S.
Environmental Protection Agency and licensed by the Hawail State Department of
Agriculture. Weed Oil is registered by the EPA and is used in California; it is no
longer licensed in Hawaii. It will have to be relicensed before it can be used.
Since diesel oil is not registered, clearance is being sought from EPA and DOA for
its use in this program.

There is a lack of empirieal data on Weed Oil because it was registered with EPA
before the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was passed
and on diesel oil because it has never been sold as an herbieide and thus has not
previously been regulated under FIFRA.  Monitoring programs that will be
undertaken as part of the marijuana eradication program will provide data for
further evaluation of the safety and efficacy of these chemicals.
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PART vill
AGENCIES, ORGANIZATIONS, AND INDIVIDUALS CONSULTED

The following list includes those agencies, organizations, and individuals to whom
copies of the EIS Notice of Preparation were sent, and those who were consulted
during the preparation of this report. It also serves as a distribution list for this
report. An asterisk indicates those from whom written comments were received.
The comment and the corresponding response follow in the order of the lst
presented below.

FEDERAL

Department of Agriculture
*Soil Conservation Service
*U.S. Forest Service - Institute of Pacific Islands Forestry and
Pacifie Islands Forestry
Department of the Interior
*Fish and Wildlife Service
Geological Survey
Department of Justice
Drug Enforcement Administration
Environmental Protection Agency
National Aeronautics & Space Administration, Ames Research Center, California
Air Force, Hickam Air Force Base

STATE OF HAWAI

*Department of Agriculture
Department of Hawalian Home Lands

*Department of Defense

*Department of Health
Department of Health, Kaus'i Distriet Health Office
Department of Planning and Economie Development
Department of Transportation
Office of Environmental Quality Control

Department of Land and Natural Resources

Planning Office

Conveyances

Agustic Resources

Enforcement

Land Management

Land Management ~ Kaua'i Agent
*State Parks

Vili-1
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Water & Land
Natural Area Reserves
Animal Species Advisory Committee

* University of Hawaii Environmental Center, further distributed to:

Barry Brennan, Agricultural Biochemistry

James Brewbaker, Horticulture

Hampton Carson, Geneties

Chin Chung, Public Health Sciences

Sheila Conant, General Seience

John Hylin, Agricultural Biochemistry

Kenneth Kaneshiro, Entomology (Hawaiian Evolutionary Biology Program)
Cherles Lamoureux, Botany F
Mark Merlin, General Science '
Marshall M k, Kaua'i CC

Edwin Murabayashi, Water Resources Research Center
James Parrish, Hawaii Cooperative Fisheries Unit
Frank Peterson, Geology

Frank Beott, Agricultural and Resource Economics
Barbara Siegel, Pesticide Hazard Assessment Project

:
[

State Legislature

Honorable Peter Apo I3
Honorable Alfred Lardizabal
Honorable Richard Kawakami

Honorable Lehua Fernandes Salling

Honorable James Aki

Honorable Mark Andrews, Chairman
House Committee on Planning, Energy, Ecology
and Environmental Protection

Honorable Herbert Honda, Chairman
House Committee on Agriculture

Honorable Eon Menor, Chairman
House Committee on Corrections
and Rehabilitation

Honorable Robert Bunda, Chairman
House Committee on Health

Honorable Calvin Say, Chairman
House Committee on Water, Land Use
Development and Hawaiian Affairs

Honorable Bertrand Kobayashi, Chairman
Senate Committee on Health

Honorable Malama Solomon, Chairman
Senate Committee on Agriculture

Honorable Joseph Kuroda, Chairman
Senate Committee on Tourism and Reerestion
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COUNTY OF KAUAT'

County Council

Office of the Mayor
*Planning Department

Police Department

Publie Works Department

Water Department

COUNTY OF HAWAI
*Police Department
COUNTY OF MAUI

*Police Department

CITY & COUNTY OF HONOLULU

Police Department

ORGANIZATIONS ARD INDIVIDUALS

Ahulau
American Lung Association of Hawaii
Bernice P. Bishop Museum
Conservation Council of Hawaii
East Kaua'i Soil and Water Conservation Distriet
*Environmentsal Law Center of the Pacific
Garden Isle Gun Club
Hawaii Audubon Soeiety
*Hawaii Beekeepers Association
Hawaii's Thousand Friends
Hawailan Academy of Science
Hawaiian Botanical Society
Hawaiian Entomological Society
Hawaiian Malacological Society
*Hawaiian Sugar Planters' Association
Hawaiian Trail and Mountain Club
Kaua'i Chamber of Commerce
Kaua'i Fish and Wildlife Advisory Couneil
*Kaua'i Guardians Hawaii
Kaua'i Hunters Associgtion
Kaua'i Qutdeor Cirele
Labat-Anderson Ineorporated (consultants to the U.S. Department of Justice,
Drug Enforcement Administration)
Life of the Land
*Mae Mull
The Nature Conservancy
*Sierra Club, Hawali Chapter
Sierra Club, Kaua'i Group
1000 Friends of Kaus'i
West Kaua'i Soil and Water Conservation Distriet
The Wildlife Society, Hawaii Chapter
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INDIVIDUALS CONSULTED

Eugene Akazawa, Department of Health

Larry Cude, Monsanto Company

Fritz Klattendorf, Kaua'i County Police Departemnt
Art Hollinger, Chevron Hawati

Wayne Hilton, HSPA

James Ikeda, Department of Health

Chris Jansen, Pacific Resources International

Po Yung Lai, Department of Agriculture

Philip Motooka, Cooperative Extension Service, Kona
Heetor Masuda, Department of Agriculture

Andrea Myslicki, Labat~Anderson, Washington, D.C.
Ted Norton, John Burns School of Pharmacology
Charles Peters, Chevron Hawaii

Rudy Ramirez, DEA, Washington, D.C.

Jay Sasan, Mauna Kea Sugar Company

Terry Sekioka, Cooperative Extension Service, Kaua'i
Howard Tagomori, Maui County Police Department
Wayne Ueoka, Department of Health

Charles Wakita, Hawaii County Police Department
Dean Yoshizu, Department of Agriculture
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PARTIX

COMMENT LETTERS AND RESPONSES: DRAFT EIS

The following list includes those agencies, organizations, and individuals who
reponded to the Draft EIS in writing, The comment and the corresponding response
(where appropriate) follow in the order of the list presented below.

FEDERAL

Department of Agriculture
Forest Service
Soil Conservation Service
Department of Defense
Army Engineer District, Honolulu
Department of the Navy
Department of the Interior
Fish and Wildlife Service
Geological Survey
Department of Justice
Drug Enforcement Administration

STATE OF HAWAI

Department of Accounting and General Services
Department of Agriculture
Department of Defense
Department of Health
Department of Land and Natural Resources
Department of Planning and Economie Development
Department of Social SBerviees and Housing
Department of Transportation
Office of Environmental Quality Conirol
University of Hawaii

Environmental Center

Water Resources Research Center
Senator Bertrand Kobayashi

COUNTY OF KAUA'

Uffice of the Mayor
Couneilmember Joann Yukimura
Department of Public Works
Department of Water

IX-1



COUNTY OF HAWAI

Police Department

COUNTY OF MAUI

Police Department

CITY & COUNTY OF HONOLULU
Police Department

ORGANIZATIONS AND INDIVIDUALS

Caren Diamond

Environmental Law Center of the Pacific
Hawalian Sugar Planters' Association
Hawaii's Thousand Friends

Sam Hollard

Kaua'i Guardians Hawaii

Kekaha Sugar Company

Lihue Plantation

Kathryn Lowery

Terry A. Oliver and others

Janelle Ryan

Michael Sarenter

Sunee Seae

Frederick D. Sengstacke II, M.D.
Sierra Club, Kaua'i Group

Anita C. Simons

Natalie Sjsardinig

Craig R. Wall

Almitrae S. Zion

Christopher A. Zion

UNABLE TO RESPOND

Mikel Wilson (no return address)
Two not signed
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TITLE 13

DEPARTMENT OF LAND AND NATURAL RESOURCES

SUBTITLE 5 FORESTRY AND WILDLIFE
PART 1 FORESTRY

CHAPTER 104

RULES REGULATING ACTIVITIES WITHIN FOREST RESERVES

§13-104~1
§13-104~-2
§13-104-3

§13-104-4

§13-104-5
§13-104-6
§13-104-7
§13-104~8
§13-104-9
§13-104-10
§L3-104-11
§13-104-12
§13-104-13
§13-104-14
§13-104-15
§13-104-16
§13-10G4-17

§13-104-18
§13-104-19
§13-104-20
§13-104-21
§13~-104-22
§13-104-23

Historical Note:

Subchapter 1 General Provisions

Purpose and applicability
Definitions
Penalty

Subchapter 2 Public Use
Preservation of public property and
resources

Litter and sanitation

Report of injury or damage

Fire use restrictions

Hunting and fishing

Firearms or other weapons
Swimming and bathing

Vehicleg and transportation
Animals

Audio devices and noise
Explosives

Discorderly conduct

«Residence on forest reserve land
Compliance with laws

Subchapter 3 Permits
General provisions for permits
Camping permits

Special use permits

Collecting permits

Commercial harvest permits
Access permits

Chapter 104 of Title 13,

Administrative Rules, is based substantially upon

Regulation 1 [EfEf,
[Eff.

lation 10

12/9/43; am 8/12/76] and Regu-
12/12/581 of the Division of Fores-

104-~1



§13-104-1

try, Department of Land and Nétural Resources.

R sepogrggr !

Subchapter 1 General Provisions

§13-104-1 Purpose and applicability., (a) The
purpose of these rules 1s to regulate activity within
forest reserves established pursuant to sections
183-11 and 183-15, Hawaii Revised Statuteés.

(b} These rules shall apply to all persons
entering the boundaries of a forest reserve.

[EEF, SEP 2 8 19681 ]  (Auth: HRS §183-2)
{Imp: HRS §183-2)

§13-104~2 Definitions, As used in these rules,
unless context requires otherwise:

"administrator" means the administrator of the
division of forestry and wildlife.

"Authorized representative" means the adminis-
trator, foresters, conservation enforcement officers,
and other persons authorized by the board of land and
natural resources to act for the board.

"Board" means the board of land and natural
resources,

"Division" means the division of forestry and
wilidiife,

"Department” means the department of land and
natural resources,

"Forest reserve" means those lands designated as
forest reserves by the department pursuant to sec-
tions 183-11 and 183~15, Hawaii Reviged Statutes, and
other lands for plant sanctuaries and baseygrds under
the custody and control of the division.

§13-104-3 Penalty. Any person violating any of
the provisions of these rules shall be penalized as
provided in sections 183~4 and 183-18, Hawail Revised
Statutes. [Eff. SEP 2 8 1981 1 (Auth: HRS
§183~2) (Imp: HRS §§183~4, 183-18)

Subchapter 2 Public Use

§13-104~4 Pregservation of public property and
resources. The following activities are prohibited
within a forest reserve:

104-2




(1)

(2)

(3)

(4)
(3)

(6}

(8)

§13-104-6

To remove, injure, or kill any form of
plant or animal life, either in whole or in
part, except as authorized by the board or
its authorized representative;

To remove, damage, or disturb any natural
feature or natural resource (e.g. natural
stream beds) except as authorized by the
board or its authorized representative;

To remove, damage, or disturb any historic
or prehistoric remains;

To remove, damage, or disturb any notice,
marker, or structure;

To enter, occupy, or use any building,
structure, facility, motorized vehicle,
machine, equipment, or tool within or on
the forest reserve except as authorized by
the board or its authorized representative;
To engage in any construction or improve-
ment except as authorized by the board.

To sell, peddle, solicit, or offer for sale
any merchandlse or service except with
written authorization from the board.

To distribute or post handbills, circulars,

or other notices,. {Eff %Ff? 1084 ]
{(Auth: HRS §183-2) (Imp: R §§183 2,
183-17)

§13-104-5 Litter and sanitation., The following
acts are prohibited within a forest reserve:

(1)

(2)

(3)
(4)

To drain, dump, or leave any litter, animal
waste or remains, or any other material

which pollutes or is likely to cause

pollution in the forest reserve including
streams and other water sources;
To depesit any body waste in areas without
comfort stations without digging a hole and
covering all signs of the waste;
To deposit any body waste within 150 feet
of a spring, stream, lake, or reservoir; and
To dump or leave a derelict or abandoned
vehicle or any other large refuse such as
refrigerators and stoves. [Eff:

SEp 2 r 1974 ] (Auth: HRS §183-2)
(Imp: HRS §183-2)

§13-104-6 Report of inijury or damage. All
incidents resulting in injury or death to persons or
damage to property shall be reported by the person or
persons involved as soon as posgsible to the board or
its authorized representative., This report does not

104-3



§13-104-6

relieve persons from the respon51b111ty of making any
other accident reports which may be reguired under
federal, state, or county statutes, ordinances, and
rules, [Eff: 8 1 ] {Auth: HRS
§183~-2) (Imp: HRS §183 %§

§13~104-7 Fire use restrictions., The following

acts are prohibited within a forest reserve:

{1} To build any fire on the ground; i

(2) To build any fire without a portable stove I
or other self-contained unit;

(3) To build a fire against any structure,
large hollow log, tree, stump, or in any
area of plant life where the fire may be
difficult to extinguish;

(4) To leave a fire unattended without extin-
guishing all traces of heat; ‘

{(5) To deposit or discard any potential fire
producing material such as embers, coals, o]
or ashes that are too hot to touch; 5

{(6) To set on fire or cause to be set on fire
any grass, brush, or tree, except for -
department fire control measures;: %

{(7) To start a fire in windy conditions in a o
place or manner that is likely to cause
grass, brush, or trees to be set on fire;
and

(8) To use any motor vehicle, motorized equip~-
ment, or other machine powered by steam
engines, internal combustion engines, or
electric motors unless equipped with effi-
ciently operating fire or spark arresting

equipment. [Eff: SEP 2§ 1987 ] x
(Auth: HRS §183-2) ({Imp: HRS §§183-2, Fi
185-1)

§13-104-8 Hunting and fishing. The hunting,
fishing, trapping, or disturbing of any fish, animal,
or bird is prohibited except as permitted by depart-
ment hunting or fishing rules, [Eff: g 8 1981

] (Auth: HRS §183-2) {(Imp: HR 1§3

§13-104-9 Firearms or other weapons. Firearms
including air or gas operated, bow and arrow and
other weapons are prohibited except as permitted by
department hunting rules and are subject to all
applicable federal, state, and county statutes,
ocrdinances, and rules. [Eff: SEP 2 8 1081 ]
{Auth: HRS §183~2) (Imp: HRS §183- g

104-4



§13-104-12

§13-104~10 Swimming and bathing. Swimming and
bathing in all waters within a forest reserve are
permitted at an individual's own risk, except in
waters and at times where the activities are prohi-
bited by the board or its authorized representative
in the interest of public health and safety. The
excepted waters and times shall be designated by
posted signs. [Eff: SEP 2 8 1084 ] (Auth: HRS
§183~2) {(Imp: HRS §183~2)

§13~104-11 Vehicles and transportation. (a)
The following acts are prohibited within a forest
reserve:

(L} To drive, operate, or use any motorized
ground vehicle, glider, hang glider, air-
craft, balloon, or parachute carelessly and
without due caution for the rights or safe-
ty of others and in a manner that endangers
any person or property;

{2) To launch or land airplanes, gliders, heli-
copters, balloons, parachutes, or other
similar means of transportation without a
special use permit from the board or its
authorized representative; provided, how-
ever, that landing is authorized without a
permit in case of an emergency;

{3) To drive, operate, or use any motorized
ground vehicle, including recreational
off-road vehicles, in areas and on roads or
trails not designated for that purpose;

{4) To park any motorized ground vehicle or
trailer except in designated areas;

{(5) To drive or ride a horse, mule, or other
animal in areas and on roads or trails that
are posted against such activity; and

(6) To drive, operate, or use any motorized
ground vehicle without a functioning street
legal muffler.

(b) Any vehicle or property left unattended
within a forest reserve for longer than seventy-two
hours without prior written permission from the board
or its authorized representative shall be considered
abandoned. Any abandoned vehicle or property may be
impounded or towed away by the board or its autho-
rized representative at the expense of the owner,
[EfE: Sgp 2 n 1084 1 {Auth: HRS §183-2} (Imp:
HRS §183-2)

§13-104~12 Animals. (a} Dogs, cats, and other
animals are prohibited within a forest reserve unless
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crated, caged, on a leash, or otherwise under res- ;o
trictive control at all times except for hunting dogs o
when permitted by chapters 122 and 123, Adminis-
trative Rules.

(b) All dogs used for hunting shall be crated,
caged, leashed, or otherwise under restrictive con-
trol during transportation to and from hunting areas
within the forest reserve. '

{(c) Dogs, cats, or other domestic animals, ob~-
served by an authorized representative of the board
to be running at large or in the act of killing, 198
injuring, or molesting humans, wildlife, or property,
may be disposed of in the interest of public safety
and the protection of the forest reserve, [Eff:

SEP 2 g8 19811 (Auth: HRS §183-2) (Imp: HRS §183-2)

§13-104~13 Audio devices and noise. Creating
noise or sound within a forest reserve, either vocal-
ly or otherwise (i.e. public address systems, radios,
televigion sets, musical instruments) or use of any
noise producing devices (i.e., electric generating
plants or other equipment driven by motors or en-
gines) in a manner and at times which creates a
nuisance is prohibited. [Eff: SEP 2 8 1504 ]
{Auth: HRS §183-2) (Imp: HRS §183-2)

§13-104~-14 Explosives, The use or possession
of fireworks, firecrackers, or explosive devices
within a forest reserve is prohibited., [Eff:

SEP 2 g 1984 ] {Auth: HRS §183-2) (Imp: HRS
§183~2)

§13-104-15 Disorderly conduct. Disorderly con-
duct, as defined in section 711~1101, Hawaii Revised
Statutes, is prohibited within a forest reserve,
[Eff: SFP 2 g 188y 1  {Auth: HRS §183-2) (Imp:
HRS §§1832-2, 711-1101)

§13-104-16 Residence on forest regserve lands,
Residing within a forest reserve is prohibited except
with written permission from the board. [Eff.

SEP 2 8 1984 ] {Auth: HRS §183-2) (Imp: HRS
§183~2)

§13-104-17 Compliance with laws, All persons
entering the boundaries of a forest reserve shall
comply with all federal, state, and county laws,
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ordinances, and rules. [Eff., SFEP 28 1981 ]
{Ruth., HRS §183-2) {Imp: HRS §1l83-~2)

Subchapter 3 Permits

§13-104-18 General provisions for permits.

(a) The board or its authorized representative may

issue the following types of permits:

{1} Camping;

(2) Special use;

{(3) Collecting;

{4) Commerical harvest; and

{5} Access. _

(b) All permits are subject to the following

provisions:

(L) Permits are subject to denial, cancella-
tion, or termination at any time by the
board or its authorized representative upon
violation of these rulee or any conditions
of the permit or any federal, state, or
county statutes, ordinances, and rules or
for danger to the public or because of
natural causes.

(2) Permits shall not be transferable,

(3) Persons or organizations to whom permits
are issued shall be held responsible for
all conditions stipulated on the permit.

{4) All persons eighteen years of age or older
shall be eligible to secure a permit and
all minors shall be allowed use of the
premises provided that they are under the

; direct supervision of one adult for every

o ten minors.

(5) The size of groups as well as the length of
time any permit may be in effect may be
limited by the board or its authorized
representative.

{6) The board or its authorized representative
may require the permittee, at the permit-
tee's own cost, to provide police protec-
tion in the interest of the public safety
and welfare and for the protection of pro-
perty when the number of persons using the
forest reserve is one hundred or more.

(7) Fees and charges as set by the board may be
assessed when permits are granted for the
excilusive use of areas or facilities, or
when charges are necessary to defray the
cost of special facilities, services, or
supplies provided by the State, or as
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otherwise determined by the board or its
authorized representative when necessary to
carry out the provisions of chapter 183,
Hawaii Revised Statutes. Charges may be
waived by the board or its authorized
representative if the waiver is in the
public interest.

(8) All permittees shall, upon reguest, show
the permit to any law enforcement officer,
the board, or its authorized representa-
tive. [Eff. GSEP 2 g 1981 1} {(Auth:
HRS §183-2) (Imp: HRS §183-2)

§13-104~19 Camping permits. (a) All persons,
groups, organizations, or associlations wishing to
camp within a forest reserve shall obtain a camping
permit authorizing the use of the specific area and
facilities for camping purposes. '

(b} Camping permits shall be obtained from the
district offices of the division during regular work-
ing hours of the department.

{c} Persons applying for a permit shall provide
their names and addresses and shall produce identifi- : £
cation satisfactory to the board or its authorized b
representative. The board or its authorized repre-
sentative may require the names, addresses, and tele-
phone numbers of all persons included on a permit.

{(d) Each permit will reserve the use of a
designated area for the stated date or dates of use.
Camping is permitted only in designated areas or
sites,

(e) No person, group, organization, or associa-
tion shall remain at any one specific camping site :
for longer than fourteen days; provided that the B
board or its authorized representative may extend the
length of stay for good causge; provided further that
the length of stay (including the extension as well
as the permitted stay) shall not exceed thirty days.

(f) After the expiration of a permit, a period
of thirty days shall pass before another permit may
be issued to the same person for the same designated
area, This restriction shall apply to all persons
named on the expired permit. The board or its
authorized representative may waive a portion of the
thirty day period for good cause,

{g) Camping with recreational trailers or other
camper units is permitted only at locations desig-
nated by the board or its authorized representative.

(h) Permits may be denied, cancelled, or termi-
nated for the following reasons:

29
;
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(1) When the size of the group exceeds the
capacity of the existing site or facilities;

(2} When there are inadeguate facilities to
meet the immediate needs of the camper or
campers;:

(3} When repairs or improvements are being made
at the campsite; or

(4) When a state of emergency is declared by
the board or its authorized representa-
tive. [Eff: SEP 281981 ]
(Auth: HRS §183-2) (Imp: HRS §183-2)

§13-104-20 Special use permits. (a) Special
uses are permitted within a forest reserve only by a
permit issued by the board or its authorized repre-
sentative. Special uses are all types of uses other
than those provided for herein and which are consi-
dered compatible with the functions -and purposes of
each individual area, facility, or unit within a
forest reserve. Special uses include but are not
limited to activities such as meetings, weddings,
concerts, shows, and other community events or
activities.

(b} Applications for special use permits shall
be received by the board or its authorized represen-
tative at least fifteen working days in advance of
the date the permit is to be in effect, unless other-
wise received and accepted by the board or its autho-
rized representative.

(c} A request for a special use permit shall be
considered on its own merits including its effect on
the premises, facilities, and the public's use and
enjoyment of the forest reserve. [Eff: §FP 0 a8 1984

] (Auth: HRS §183-2 } (Imp: HRS

§183-2)

§13-104~21 Collecting permits. (a) Persons
wishing to collect forest items (e.g. ti leaves, bam-
boo) for personal use and at no charge shall obtain a
cellecting permit authorizing the collection in a
specific area.

{b} Collecting permits shall be obtained from
the district offices of the division during regqular
working hours of the department.

(c} Persons applying for a permit shall provide
their names and addresses and shall produce identifi-
cation satisfactory to the board or its authorized
representative.

(d) Collecting permits shall specify:

(1) The date or dates of collection;
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{2) The gquantities and itemg to be collected;

(3} The areas of collection; and

(4) Any other terms and conditions deemed

necessary by the board or its authorized
representative.

(e} Permits shall not be issued for collecting
items for sale. _

(£} No permits shall be issued for the collec~
tion of endangered or threatened wildlife or plants
except as provided by chapter 124, Administrative
Rules. [Eff. SEP 2 g 198f ] (Auth: HRS §183-2)
(Imp: HRS §183-2)

§13~104~22 Commercial harvest permits. ({(a)

The board or its authorized representative may issue
permits for the purpose of purchasing, harvesting,
and removing forest products (e.g. timber, seedlings,
greenery, tree fern, cinder, and lava rock).

{b} Permits shall be obtained from the district
offices of the division during regular working hours
of the department,

{(c} EBach application for a harvest permit shall
be considered on its own merits including its effect
on the premises and the public's use and enjoyment of
the forest reserve.

{d) Permits will not be issued for harvesting
material for direct resale.

(e} The value of the raw material to be har-
vested shall not exceed $1,000. The quantity to be
harvested shall be decided by the board or its autho-
rized representative.

(f) The time of entry for harvesting shall not
exceed 14 days, except that the board or its autho-
rized representative may extend this time for good
cause.

{(g) No more than one permit within a thirty day
period or three permits within a calendar year may be
igssued to the same person, group, organization, or
association for harvesting the same product.

{h) Each permit shall specify:.

(1) The products to be harvested;

(2} The amount to be harvested;

{3y The dollar value of the products;

{4) The designated area to be harvested

{5} The date or dates the harvesting may take

place: and

{(6) Any other terms or conditions deemed

necessary by the board or its authorized
representative. [Eff. SEP 2 g8 1004 ]
(Auth: HRS §183-2) (Imp: HRS §183-2)
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§13-104~-23 Access permits. (a) Permits for
access to or entry into forest reserves may be
required by the board or its authorized represen-
tative for the following purposes:

(1) To comply with the requirements of private
landownefs or lessees who permit access to
forest reserves through their land;

{(2) To control the number of people using a
forest reserve or an area within a forest
reserve in order to minimize the impact
upon environmentally sensitive areas;

{3} To control the types of uses of a forest
reserve or an area within a forest reserve
in order to minimize the dangers of incom-
patible uses in the same area (e.g. horse-
back riding and motorcycle riding); and

{4) To control periods of use of a forest
reserve, especially during periods when
fire danger levels are high.

(b) Access permits shall be obtained from the
district offices of the division during regular work-
ing hours of the department,

{c} Persons applying for an access permit shall
provide their names and addresses and shall produce
identification satisfactory to the board or its
authorized representative. The board or its autho-
rized representative may require the names, addres-
ses, and telephone numbers of all persons included on

a permit. [Bff. . ] (Auth: HRS
§183-2) (Imp: HRSS§E‘1P8?-§)198%
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Material Information Bulletin

{(Approved — “Essentially Similar” to Form OSHA 20, Material Safety Data Sheet)

CHEVRON Diesel Fuel No. 1
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CPS 270003

HARMFUL OR FATAL IF SWALLOWED

COMBUSTIBLE
KEEP OUT OF REACH OF

DANGER!

TYPICAL COMPOSITION
Paraffins (incl. naphthenes)
Aromaties:

Co+
Olegfins _
Naphthalenes

EXPOSURE STANDARD

sure standard.
PHYSIOLOGICAL & HEALTH EFFECTS
Eyes

May cause eye irritation,

Skin

Expected to produce no more than minor skin
irritation following prolonged or frequently
repeated contact.

The suggested Threshold Limit Value is 200
million parts of air) for a daily

CHILDREN

74-88%
12-20%

0-3%
0-3%

ppm (parts of vapor per
8~hour exposure., There is no OSHA expo-

EMERGENCY & FIRST AID PROCEDURES

Wash eyes with fresh water for at least 15
minutes. If irritation continues, see a doctor.

Wash thoroughly with soap and water following
skin contact, Launder contaminated clothing.

Inhalation

Breathing the vapors at concentrations above
the exposure standard ecan cause central
nervous system depression. See Additional
Health Data,

If there are signs or symptoms, as described in
this bulletin, due to breathing this material,
move the person to fresh air. If breathing has
stopped, apply artificial respiration. Call a
doctor immediately,

Ingestion

Not expected to be acutely toxic by
ingestion. Note to Physician: Ingestion of this
product or subsequent vomiting can result in
aspiration of light hydrocarbon liquid which
can eause pneumonitis.

Chevren Eavirenmental Health Center/P.0. Box 1272, Richmend, CA 94807

Number (415} 233-3737

Emergency Phane
Tieg e PR

Tt 1o

If swallowed, DO NOT make person vomit.
Call & doctor immediately,

CRR-6745(A10M-10~B1]Printed in U5 A,
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ADDITIONAL HEALTH DATA

Signs and symptoms of central nervous
system depression may include one or more
of the following: headache, dizziness, loss of
appetite, weakness and loss of coordination.
Affected persons usually experience
‘complete recovery when removed from the
exposure ares,

*- Data available for a similar material indicate

that this material is not expected to be
scutely toxic.

SPECIAL PROTECTIVE INFORMATION

Eye Protection: Avoid contact with eyes.
Eye contact can be avoided by wearing
chemical safety goggles. '

Skin Protection: Avoid prolonged or
frequently repeated skin contaet  with this
material. Skin contact can be minimized by
wearing impervious protective <c¢lothing
including rubber gloves.

Respiratory Protection: Wear approved res-
piratory protection such as an organic vapor
cartridge respirator or an air-supplying
respirator unless ventilation equipment is
adequate to keep airberne concentrations
below the exposure standard.

Ventilation:  Use adeguate ventilation to
keep the airborne concentrations of this
material below the exposure standard.

FIRE PROTECTION

Liquid evaporates and forms vapors {fumes)
which can cateh fire and burn with explosive
violence. Invisible vapor spreads easily and
can be set on fire by many sources such as
pilot lights, welding equipment, and elec-
trical motors and switches, Fire hazard is
greater as licuid temperature rises above
85°F.

Flash Point: (P-M) 107-120°F

Autoignition Temp.: NDA

Flammability Limits: NDA

Extinguishing Media: CO,, Dry Chemical,
Foam, Water Spray.

Special Fire Fighting Procedures: For f{ires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment, inecluding self-
contained breathing eapparatus to protect
against the hazardous effeects of normal
products of combustion or oxygen defi-
eiency. Read the entire bulletin,

SPECIAL PRECAUTIONS
See Page 1.

ENVIRONMENTAL PROTECTION

Environmental Impact: Certain gecgraphical
areas have air pollution restrictions concern~
ing the use of materials in work situations
which may release volatile components to
the atmosphere. Air pollution regulations
should be studied to determine if this
material is regulated in the area where it is
to be used.

Precautions if Material is Released or
Spilled: Eliminate all open flames in vieinity
of spill or released vapor., Clean up spills as
soon as possible, observing precautions in
Special Protective Information. Absorb large
spills with absorbent clay, diatomaceous
earth or other suitable material. A fire or
vapor hazard may exist since these cleanup
materials will only absorb liquid; they will
riot absorb vapor.

Waste Disposal Methods: Place contam-
inated materials in disposable containers and
bury in an approved dumping areas.

REACTIVITY DATA

Stability (Thermal, Light, etc.): Stable.
Incompatibility (Materials to Avoid): May
react with strong oxidizing materials.
Hazardous Decomposition Products: Normal
combustion ferms carbon dioxide and water
vapor; incomplete combustion can produce
earbon monoxide.

Hazardous Polymerization: Will not occur.

PHYSICAL PROPERTIES

Solubility: Insoluble in water; miscible with
hydrocarbons.

Appesarance {Color, odor, ete.y: Pale yellow
liquid,

Boiling Range: 150-290°C

Freeze Point: -40°

Specific Gravity: 0.784-0.811

Vapor Pressure {mm Hg & Temp.): NDA
Vapor Density (Air = 1): NDA

Percent Volatile (Volume %): NDA
Evaporation { = 1} NDA

Viscosity: 8 ¢8t @ -30°F

NDA = No Data Available

The above information is based on data of which we are aware and is believed to be correct as of the date heregl. Since the information contained
herein may be applied under conditions beyond cur control and with which we may be unfamiliar and since data made avaudabie subseguent to
the date hereol may sugaest modifications of the information, we do rot assume any responsibility for the resoits of #s use. This information i
furnished upon the condition that 1he person receiving it shall make his own determination of the suitability of the matenial Tor his particular purpose.
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SUPPLEMENT

Material Information Bulletin

CHEVRON Diesel Fuel No. 1. CPS 270003

SPECIAL PRECAUTIONS
READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT LABEL

Contains Petroleum Distillate.

DO NOT USE or STORE near flame, sparks or hot surfaces. USE ONLY IN WELL VENTILATED
AREA.

Keep container closed.

DO NOT weld, heat or drill container.

Replace cap or bung. Emptied container still contains hazardous or explosive vapor or ligquid.

CAUTION! Do not use pressure to empty drum or explosion may result,

WARNING! Not for use as portable heater or appliance fuel. Toxie fumes may accumulate
and cause death, .

CRA-B745(CHIOM~ 481} Printed in U.S A,
3 No. 533 - Rev. 12/8C
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be eproduced withgut permission
Chovenn U S & Inc

= | | " o Chevron
Material Information Bulletin
{Approved -- “Essentially Simitar’” to Form OSHA 20, Material Safety Data Sheet) v
CHEVRON Diesel Fuel No. 2 CPS 272102

HARMFUL OR FATAL IF SWALLOWED :

PROLONGED OR REPEATED CONTACT WITH SKIN
CAN BE HARMFUL

COMBUSTIBLE

KEEFP OUT OF REACH OF CHILDREN

DANGER!

TYPICAL COMPOSITION

A blend of paraffins, naphthenes, aromatics
and olefins

EXPOSURE STANDARD

No OSHA exposure standard or Threshold Limit Value has been estab-
lished for this material. However, due to the possible carcinogenic
effect, exposure should be reduced to the lowest feasible level.

PHYSIOLOGICAL & HEALTH EFFECTS

Expected to cause no more than minor eye
irritation.

Prolonged or frequently repeated contact may
cause skin irritation or may cause the skin to
become eracked or dry from the defatting
action of the material. See Additional Health
Data.

EMERGENCY & FIRST AID PROCEDURES

Wash eyes with fresh water for at least 15
minutes. If irritation continues, see a doetor.

Wash thoroughly with soap and water following
skin contact, Launder contaminated clothing.

Inhalation

Prolonged breathing of high vapor concentra-
tions can cause central nervous system depres-
sion. See Additional Health Data.

if there are signs or symptoms, as described in
this builetin, due to breathing this material,
move the person to fresh air. If breathing has
stopped, apply artificial respiration. Call &
docter immediately.

Ingestion

Not expected to be acutely toxic by inges-
tion. Note to Physician: Ingestion of this
product or subsequent vomiting can result in
aspiration of light hydrocarbon liguid which
can cause pneumonitis,

Chevron Environmental Health Center/P.0. Box 1272, Richmond, CA 94802

Emergency Phone Number (415} 2333737
Page 1 of 3

If swallowed, DO NOT make person vomit.
Call a dector immediately,

CRR—6745{A){(10M~10-81)Printed In UEA,

No. 525 - Rev. 12/82



' AUDITIONAL HEALTH DATA
See Page 3.
SPECIAL PROTECTIVE INFORMATION

Eye Protection: Avoid contact with eyes.
Eye contact can be avoided by wearing
chemical safety goggles.

Skin Protection: Avoid prolonged or fre-
quently repeated skin contact with this
material. Skin contact can be minimized by
wearing impervious protective clothing
ineluding gloves.

Respiratory Protection: This material may
be an inhalation hazard, and unless
ventilation is adequate, the use of an
approved respirator is recommended.
Ventilation: Use this material only in well
ventilated areas.

Other: If eye or skin contact can occur,
washing facilities for eves and skin should be
gvailable nearby.

FIRE PROTECTION

Liquid evaporates and forms vapors (fumes)

- which ean eateh fire and burn with explosive
violence. Invisible vapor spreads easily and
can be set on fire by many sources such as
pilot lights, welding equipment, and electri-
cal motors and switches. Fire hazard is
greater as liquid temperature rises above
85°F.

- Flash Point: {P-M) 85°C (Typical)
Autoignition Temp.: NDA
Flammability Limits: n/a

Extinguishing Media: CO,, Dry Chemical,
Foam, Water Spray.

Special Fire Fighting Procedures: For fires
involving this material, do not enter any
enclosed or confined fire space without
proper protective equipment. This may
include self-contained breathing apparatus to
protect against the hazardous effects of
normal products of combustion or oxygen
deficiency, Read the entire bulletin.

SPECIAL PRECAUTIONS

See Page 3.

ENVIRONMENTAL PROTECTION

Environmental Impact: This material is not
expected 1o present any environmental
problems other than those associated with oil
spills.

Precautions if Material is Released or
Spilied: Eliminate all open flames in vicinity
of spill or released vapor. Clean up spills as
soon as possible, observing precautions in
Special Protective Information and on prod-
uct label. Absorb large spills with absorbent
clay, diatomaceous earth, or other suitable
material. A fire or vepor hazard may exist
since these cleanup materials will only
absorb liquid; they will not absorb vapor.

Waste Disposal Methods: Place contami-
nated materials in disposable containers and
bury in an approved dumping area. '

REACTIVITY DATA
Stability (Thermal, Light, ete.): Stable.

Incompatibility (Materials to Avoid): May
react with strong oxidizing materials.

Hazardous Decomposition Produets: Normal
combustion forms earbon dioxide and water
vapor; incomplete combustion can produce
carbon monoxide.

PHYSICAL PROPERTIES

Solubility: Miscible with hydrocarbons;
insoluble in water.

Appearance {(Color, Qdor, etc.): Pale yellow
liquid.

Boiling Range: 157-371°C

Melting Point: n/a

Specific Gravity: 0.82 @ 60/60°F (Typical)
Vapor Pressure: 0.04 psia @ 40°C

Vapor Density (Air = 1% NDA

Percent Volatile (Volume %): NDA
Evaporation { =1) NDA

Viseosity: 1.9-4.1 eSt @ 40°C

n/a = Not Applicable
NDA = No Data Available

The above information is based on data of which we are aware and is believed to be correct as of the date hereof. Since the information contained
herein may be applied under conditions beyond oaur control and with which we may be unfamiliar and since data made available suhsequent 1o
the date hereof mavy suggest modifications of the information, we do not assume any responsibility for the results of is use., This information is
furnished upan the condition that the person receiving it shall make his own determination of the suitability of the material for his particulsr purpose.
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L SUPPLEMENT CPs 27210

Material Information Bulletin

'CHEVRON Diesel Fuel No. 2 CPS 272102

ADDITIONAL HEALTH DATA

Signs and symptoms of central nervous system depression may include one or more of the fol-
lowing: headache, dizziness, loss of appetite, weakness and loss of coordination. Affected
persons usually experience complete recovery when removed from the exposure area.

There is no evidence to indicate that this produce can cause cancer in humans. However, a
similar product caused a slight increase in tumors when repeatedly applied to the skin of mice
for the expected life span of a mouse (approximately 2 years). Another related product was
examined in several mutagen testing systems. Only the Mouse Lymphoma Assay showed a
positive result.

While brief or intermittent skin contact with this product is not expected to have serious
effects, such contact should be reduced to a minimum by following the precautions outlined in
this bulletin and promptly washing the skin in cases of acoidental exposure.

SPECIAL PRECAUTIONS
READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT LAREL.

Contains Petroleum Distillate.

DO NOT USE OR STORE near flame, sparks, or hot surfaces. USE ONLY IN WELL VENTI-
LATED AREA.

Keep container closed.

# DO NOT weld, heat or driil container.

Replace cap or bung. Emptied container still contains hazardous or explosive vapor or liquid.

CAUTION! Do not use pressure to empty drum or explosion may resuit.

WARNING! Not for use as portable heater or appliance fuel. Toxic fumes may accumulate
and cause death,

CRR-6745(CI(10M-4-81) Printed 10 US.A.
oy
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Chevron

 Material Information Bulletin

{Approved ~ “Essentially Similar” to Farm OSHA 20, Material Safety Data Sheet)

| CHEVRON Weed Ol CMS 276506

HARMFUL OR FATAL IF SWALLOWED
CAUTION! COMBUSTIBLE
KEEP OUT OF REACH OF CHILDREN

o

| TYPICAL COMPOSITION

Paraffins (incl. naphthenes) £55%
Aromatics

Cgt 245%
Emu?sifier : ~ 0.03%

> EXPOSURE STANDARD

The OSHA, exposure standard and the Threshold Limit Value (TLV) (1980)
is 5 mg/m* (milligrams of material per cubie meter of air) for a daily 8-
hour exposure. This is the OSHA exposure standard and the TLV for
mineral oil mists. ~

PHYSBIOLOGICAL & HEALTH EFFECTS EMERGENCY & FIRST AID PROCEDURES

Eyes
Expected to cause no more than minor eye Wash eyes with fresh water for at least 15
irritation. minutes. If irritation continues, see a doctor.
e Skin
 Expected to produce no more then minor skin Wash thoroughly with soap and water following
= irritation following prolonged or frequentiy skin eontact. Launder contaminated elothing.
repeated contaet.
Inhalation
[ Breathing the vapors at concentrations above If respiratory irritation or any signs or symp-
. the exposure standard can cause ecentral toms, as described in this bulletin oceur, move
nervous system depression. See Additional the person to fresh air. If any of these effects
Health Data. continue, see a doctor,
Ingestion )
Not expected to be acutely toxic by inges- If swallowed, DO NOT make person vomit.
tion. Note to Physician: Ingestion of this Call a doctor immediately,

= product or subsequent vomiting can result in
aspiration of light hydroearbon liquid whieh
ean cause pneumonitis,

Chevion Environmental Heaith Center/P.0. Box 1272, Richmoand, CA 54802 CRR—-6745{AH10M~10~B81]Printed in US.A.
Emergency Phone Number {415) 23323737



ADDITIONAL HEALTH DATA
See Page 3.
SPECIAL PROTECTIVE INFORMATION

Eye Protection: Avoid contact with eyes.
Eye contact can be avoided by wearing
chemical safety goggles.

Skin Protection: Avoid prolonged or fre-
quently repreated skin contact with this
material. Skin contact ecan be minimized by
wearing impervious protective clothing
ineluding gloves.

Respiratory Protection: If operating condi-
tions create airborne concentrations which
exceed the exposure standard, the use of an
approved respirator is recommended.

Ventilation: Use adequate ventilation to
keep the airborne conceritrations of this
material below the exposure standard.

FIRE PROTECTION

Liquid evaporates and forms vapors (fumes)
which can eateh fire and burn with explosive
violence. Invisible vapor spreads easily and
can be set on fire by many sources such as
pilot lights, welding equipment, and electri-
cal motors and switches., Fire hazard is
gr‘%ater as liquid temperature rises above
85F.

Flash Point: (PM) 66°C (Min.)
Autoignition Temp.: 260°C
Flammability Limits: 1.0-6.0%

Extinguishing Media: CO,, Dry Chemical,
Foam, Water Spray.

Fire Pighting Procedures: For fires involving
this material, do not enter any enclosed or
confined fire space without proper protective
equipment, including self-contained breath-
ing apparatus. See Harzardous Decomposition
Products. Read the entire bulletin.

SPECIAL PRECAUTIONS

See Page 3.

ENVIRONMENTAL PROTECTION

Environmental Impact: This material is not
expected to present any environmental prob-
lems other than those associated with oil
spills. However, because of its dispersant
properties, this material forms emulsions
with water. Tor help with any spill, leak,
fire, or exposure involving this material, call
day or night (415) 233~3737.

Precautions if Material is Released or
Spilled: Eliminate all open flames in vicinity
of spill or released vapor. Cleen up spills as
soon as possible, Absorb large spills with
absorbent clay, diatomaceous earth, or other
suitable material. A fire or vapor hazard
may exist since these cleanup materials will
only absorb liquid; they will not absorb vapor.
Waste Disposal Methods: Place contaminat-
ed materials in disposable containers and
bury in an approved dumping area.

REACTIVITY DATA
Stability (Thermal, Light, etc.): Stable.

Incompatibility (Materials to Avoid): May
react with strong oxidizing materials.

Hazardous Decomposition Produets: Normal
combustion forms carbon dioxide and water
vapor and may produce oxides of sulfur;
incomplete combustion can produce carbon
monoxide.

Hazardous Polymerization: Will not occur.
PHYSICAL PROPERTIES

Solubility: Miscible with hydrocarbon sol-
vents; emulsifies in water.
Appearance (Color, Odor, ete.): Amber
liquid.

Boiling Range: 180-343°C

Melting Point: n/s

Specifie Gravity: 0.893 {(Min.)
Vapor Pressure: < 1 mm Hg @ 25°C
Vapor Density (Air = 1): NDA
Percent Volatile (Volume %): NDA
Evaporation { = 1): NDA
Viseosity: 2.5 St @ 40°C

n/a = Not Applieable
NDA = No Data Available

The above infarmation is based on data of which we are aware and is believed 1o be correct as of the date herenl, Since the information eontained
herein may be apnlied under conditions beyond our control and with whith we may be wnfamiliar and since data made availabie subseguent to |

the date hereof may suggest medifications of the information, we do not asseme any responsibility for the results of its use, This information is b

furnished spon the condition that the person receiving it shall make his own determination of the suitabitity of the material for his particular purpose.

o7
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SUFFLECIVCINE

Material Information Bull

CHEVRON Weed 0il CMS 276506

ADDITIONAL HEALTH DATA

Signs and symptoms of central nervous system depression may include one or more of the fol-
lowing: headache, dizziness, loss of appetite, weakness and loss of coordination. Affected
L persons usually experience complete recovery when removed from the exposure area. Data

available for & similar material indicate that this material is not expected to be acutely toxiec.

SPECIAL PRECAUTIONS

READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT LABEL.

DO NOT USE OR STORE near flame, sparks or hot surfaces.
USE ONLY IN WELL VENTILATED AREA.
Keep container elosed.

- DO NOT weld, heat or drill container. Replace cap or bung. Emptied container still eontains
hazardous or explosive vapor or liquid.

CAUTION! Do not use pressure to empty drum or explosion may result,

CRR-G745{CHIOM-4-81! Printed in LLS A
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B & B WEED OIL

P.O. BOX 218, Carpinteria, Ca., 93012
B& BWEED OiL ~ ACTIVE INGREDIENT PETROLEUM HYDRGCARBONS - TDO'K

Sub-packaged in agcordance with Calitornia Administrative Code, Title 3, Agricul-
ture Seclion 2396. B & B is an aromatic petroteum eftective lor weed killing. Effectivensss
depends on the application by user. Seller makes no wartanty, gxpressed or impiisd, ¢oncem-
ing the use of this product olker than as Indicated on the label. Buyer assumes afl risk of use

andlor handling of this material, when such use andlor handling is contrary ic iabel
instructions.

FOR THE BEST RESULTS WE AECOMMEND THE FOLLOWING DIRECTIONS: ADD FROM
170 3 PARYS OF WATER FOR CONTROLLING WEEDS IN THE GROUPS FROM “OLD" 08
“HARD TO KILLY TO THE "YOUNG™ OR “EASY TO KILL” GROUP. THE MIXTURE MUST BE
AGITATED IMMEDIATELY PRICRTO BEING SPRAYED, A

oo

CAUTION CAUTION . & %

AVOID EXCESSIVE CONTACT WITH BODY, REMOVE CLOTHING QUICKLY IF SATURATED
WITH OIL. NOT FOR HUMAN CONSUMPTION IN ANY FORM. DO NOT ALLOW SPRAY OR
SPRAY DRIFT TO CONTACT VALUABLE PLANTS OR EDIBLE FRUITS OR VEGETABLES.
HARMFUL IF SWALLOWED. AVOID INHALATION OF VAPORS OR SPRAY MIST, U0 NOT
CONTAMINATE WATER BY CLEANING OF EQUIPMENT OR DISPOSAL OF WASTES. KEEP
QUT OF ANY BODY OF WATER, DO NOT APPLY WHERE RUNOFF 1S LIKELY TO OCCUR. DO

NOT REUSE EMPTY CONTAINER. DISPOSE OF IN ACCORDANGE WITH STATE AND LOCAL
REGULATIONS.

**NORMAL APPLICATION AREAS®* **TWEEDS EFFECTIVE ON**
Non-cultivalion areas such as Citrus All known California weeds and grasses
Groves, Canal Ditches, Road areas, including but not iimited 1o, “Chick
Powef Line areas, Fence Lines, Ajrports Weed”, “Bermuda Grass”, “Star This-
and any Indusirial Plant or Building tie", "Malva Weed (Cheese Weed)' and
where weeds are a problem. “Orchard Grass',

FLASH POINT 196°F, CAUTION: KEEP OUT OF REACH OF CHILDREN

“STATE REG. NO. 11103-50001 ZA”

B & B WEED OlL
5025 8th &1,
Carpintena, California, 93013
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Economic Poisons — General >

ECONOMIC POISON REGISTRATION LAWS

LET THE SELLER BEWARE — is the attitude of the
courts with regard to the sale of economic poisons. There-
fore, all products sold for use as a pesticide, herbicide, ete.,
must be registered with the U.S. EPA.

We are required to register certain Special Products as eco-
nomic poisons with the states in which we market as well
as with the Environmental Protection Agency. Where the
- particular state's Department of Agriculture has listed our
product as a “restricted use” pesticide, state law may also
require the Jocal dealer or distributor to be licensed by the
state. Only one product is registered currently:

Soid Only in Bulk: EPA Calif. Ariz, Nev.
Chevron Weed (il X X x X

BULK TANK CAR, TANK TRUCK & TRAILER OR
TANK TRUCK DELIVERIES

When this product is sold in bulk, as indicated above,
please adhere to the procedure set forth below:

1. Attach the appropriate product tag (MOT series) to the
outlet valve of each compariment in a tank truck, tank
truck and trailer or tank car containing the product. An
appropriate labe] {EP series) must also be attached to
any Chevron U.S8. A, bulk tank containing CHEVRON
WEED OIL.

2. The driver making the tank truck or tank truck and
trailer delivery of any economic poison must present a
copy of the product label {P series) to the customer at
the delivery site. This label should be attached to the
transfer invoice or 8-800-A. In the case of tank car deliv-
eries, the product label {P series) should be mailed
directly to the customer along with the shipping netice.

3. If a delivery vehicle returns to a Chevron U5 A, plant
with a retain of this product, the guantity must be
pumped into barrels having the appropriate label
attached.

Loty

))'((5.
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4. Appropriate product tags (MOT series: for vehicle out-
let valves can be obtained from the Bichmond Statien- :

erv Warehouse, 841 Standard Avenue, Richmond. CA
94820, Specify product name and code.

Chevron Weed Qil MOT-273-31
Appropriate product labels (EP and P series) for use on

Packaging Coordinator. Chevron U.S A, Inc., 575 Mar-
ket Street, San Francisco, CA 94105, Please order by

product name and specify the plant supplying the prod-

uet.

Chevron Weed (il EP-T0 P70
{Richmond production)

Chevron Weed Oil Ep-i2 P

{El Segundo production)
GENERAL

Products registered as economic poisons cannot be sold to
a consumer except for those end uses stated on the labels
Similarly, nonregistered products {such as CHEVRON
DIESEL FUEL} cannot be sold for direct application to

~7plant or weed growth. SUCH SALES ARE PROHIB-

I'TED BY FEDERAL LAW.

bulk deliveries of this product can be ebtained from the

We repeat, "LET THE SELLER BEWARE.” Don't vie- ¢

late these procedures in any way or Chevron may be sub- |
ject to lawsuits, imposition of larpe fines and penalties. or

one or more of our plants may be closed.
SPECIAL NOTE

Under no conditions are sales personpel. Jobbers, Commnuis

sioned Agents or others te make any agricultural ase rec- 7

ommendations on a registered economic puison. Cus
tomers are to be advised that the product lubel covers the
usage and instructions for the product.

Chevron

—
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tconomic Poisons — General

CHEVRON WEED KILLER APPLICATIONS

Hecommended application rates for Chevron Weed Oil
should be adhered to in order to provide the customer max.
imum weed control with little or no plant damage.

CONDITIONS OF SALE:

Chevron U.8.A. Inc. tmanufacturer] warrants that
these materials conform to the description on the label and
are reasonably fit for use as directed. Manufacturer neither
makes,” nor autherizes any agent or representative to
make, any other warranty of FITNESS or of MERCHAN-
TABILITY, guarantee or representation, £Xpress or
implied, concerning these materials.

. Critical and unforseeable factors beyond the manufac-
turer's control prevent it from eliminating all risks in con-
nection with the use of these materials. Such risks inciude,
but are not limited to, damage to plants and crops to which
the material is applied, lack of complete control, and dam-
age caused by drift to other plants or crops. Such risks
-oecur even though the products are reasonably fit for the
uses stated and even though label directions are followed.,
Buyver and user acknowledge and assume all risks and lia-
bility {except those assumed by the manufacturer under 1
abovel resulting from handling, storage, and use of these
piaterials.

Users should also note the following points:

1. Too high a spray pressure produces fine sprays that
drift. and therefore will not deposit on the weeds.

2. Proper agitation is necessary when Chevron Weed Oil is
mixed with water. Emulsion break time is important in
order toinsure a uniform spread of the oil film over the
weed leaf to promote killing of the weed,

3. Nozzle spacing. spray rig travel speed and spray pres-
sures govern application rates per acre. We outline
examples below for a spray rig with nozzles spaced 18
apart. Generally, the spray rig manufacturer specifies
the type and size nozzles — spray pressures — and tra-
vel speeds to achieve the application rate desired.

Speed of Travel IMPH 4 MPH 5 MPH
: Gals-Desired Nozzle Pound | Nozzle | Pound | Nozzle Pound !
: Per Acre GPM | Number | Pressure | GPM | Number ' Pressure | GPM | Number | Pressure
50 45 4 | 65 80 | 59 70 76 | 59 106 |
140 Rl 87 = B0 1.2 1 718 85 182 | 78 125 |
Chevron

CEPTRILNT
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Economic Poisons

CHEVRON WEED OiL
TYPICAL TEST DATA*
Test Data
Gravity, “API _ 28
Viscosity @ 40°C, ¢St 0 2.0
Fiash Point, °F, PM 170
Aramatics, % ASTM D 1318 75
Aniline Point Mixed, °F 110
Distiliation, °F ASTM D85
tmitial 350
0% 480
40% ' 580
End Point : 640
PRODUCT DESCRIPTION

CHEVRON WEED Oil is a light-bodied highly aromatic
petroleum oil which may be diluted up to 2 parts water
with one part oil for general control of most annual and
many perennial weeds on ditch banks, along roadways,
fence lines, railroad right of ways and in orchards. vine-
yards or groves where non-cultivation is practiced. Also
used as a pre-emergence weed killer on row crops such as
sweetcorn, onions and tomatoes. Best resuits are obtained
by spraying weeds when they are small. Spray sufficiently
on all weeds to be killed to completely cover them with a
thin film of ¢il.

Active Ingredient
Petroleurn Oil ... ... ... ... ... 99.97%
Inert Ingredient - . ... ... .. ... .. ... .. .. .. .. 0.03%

CHEVRON WEED OIL will damage or kill all green plant
growth. Do not use on any desirable crop or ornamental
plant,

Fish and other aguatic life may be killed by this product.
Keep out of lakes, streams or pends. Do not contaminate
water by cleaning of equipment or disposal of wastes.
Apply this product only as specified on label.

20 net use where weather conditions favor drift of spray Lo
any crop or plant. Complete soil saturation may leave area
bare or sterile. CHEVRON WEED OIL is not recom-
mended as a carrier for 2, 4-D or similar chemicals.

CONDITIONS OF SALE

1. Chevron U.S.A. Inc. imanufacturer) warrants that this
material conforms to the chemical description on the labe!
and is reasonably fit for use as directed thereon. Manufac-
turer neither makes nor authorizes any agent or represent-
alive Lo make any other warranty of FITNESS or of MER-
CHANTABILITY, guarantee or representation, express
or implied. concerning this material.

2. Critical and unforeseeable factors beyond the manulac-
turer’s control prevent it from eliminating all risks in con-
nection with the use of chemicals. Such risks include, but
are not Himited to, damage to plants and crops to which the
material is applied, lack of complete control, and damage
caused by drift to other plants or crops. Such risks oceur
even though the product is reasonably fit for the uses
stated on the label and even though label directions arc
followed. Buyer and user acknowledge and assume all risks
and liability texcept those assumed by the manufacturer
above) resulting from handling, storage and use of this
material.

HAZARGS T0 HUMANS & DOMESTIC ANIMALS

CAUTION: KEEP DUT OF REACH OF CHILDREN
Harmiuf or fazal o swallowed

CONTAING PETROLEUM DISTILATE Avnid bresthing of vapor or comtad
wath sk o oyes,

STATEMENT OF PRACTICAL TREATMENT

It swalipwed, B0 NOT MAKE PERSOR VOMIT CALL & DOCTOR 14
ATELY Ingestion of this product of subseguent vomiting £an resl i 2

ton of hght hydrocarbon bqued which a0 cause preumonis.

Note 1o Prysician Emergency Information # cali (4155 233.3737

*Subject to change without notice. rrare

DB {n Rk R SEMBLH (OMEERY 800 BISKIT SESERVED GBS R PR RORT iy DOPYRIGHT DORYERTION PRSI kS R

WARNING STATEMENT

PHYSICAL OF CHEMICAL HAZARDS

CUMBUSTIBLE. DO NGT USE OR STORE 2oar flsme, sparkeor b

USE ONLY IN WELL VENTILATED ABLA Keep :

spalls immediately. Ligwd evaporstes and forme v

canch fire and Durn with explosive vislence. |

and can Be sel on lire by many sources such 3

sguipment and eecirical moiors and swilches. Fie harerd o
wEmperalure nses shove B5°F

The T

fom
gl

S

0O ROT weld, hes? or gndl container, Repl
tmner st contams hazardous o explosve

Chevron
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CHEVRON WEED OlL, continued
TYPICAL USES

GENERAL WEED CONTROL: Use sprayer with
mechanical agitator, Fill with oil to desired levels: add
water (Chevron Weed Qil can be diluted up toone part oil to
two parts water); continue to run agitator until solution s
used. For best results, spray pressures should range
between 20-50 psi, Too high a pressure wiil cause drift and
may damage crops.

PRE-EMERGENCE USE: Use 26-40 gallons straight oil
or miixture I part oil to 2 parts water, at rate of 30-60 gal-
lons per acre.

DITCH BANKS, ROAD SIDE AREAS NON-CROFPED
AREAS, RIGHT OF WAYS, ETC.: Apply 50 to 150 gal-
lons per acre plus water, depending upon the density of the
weeds. Best results are obtained when the weed is at the
tender stage. Repeat as needed.

CITRUS GROVES (LEMONS, ORANGES, ETC.} AND
VINEYARDS: Apply 35 to 100 gallons per acre plus water,
depending upon the density of the weeds. Best results are
obtained when the weed is 2-4 inches high. In vineyards do
not apply after vine begins to fold. Use low pressure,
approximately 20-30 psi, to minimize drift. Repeat as
needed.

PERENNIAL GRASSES (SUCH AS BERMUDA
GRASS AND JOHNSON GRASS): Apply undiluted a1
rate of 25 to 150 gallons per acre. Use higher pressure to
ensure full coverage (45-50 psi), Repeat treatment at first
sign of regrowth; reduce rate of application for regrowth.

POTATO DEFOLIATION: Apply 15 to 35 gallons per acre
idiluted one part to 2 parts of water if desired) and cover
foliage thoroughly.

CAUTION: Apply to mature potatoes only after tops
have started to turn brown, or vascular diséoloration of
the potato will result, Avoid drift to other plant growth
during application.

COTTON BOLL DESICCANT: Apply (air or ground) 10
to 15 gallons per acre. Primary use to dry the cotton boll
when the lack of frost prevents the boll from opening in
normal manner. Normally takes 4 to 5 days for boll to pop.

CAUTION: Excessive application rates will stain the
partially open boll. Aveid drift to other plants. Will
defoliate any plants contacted.

ALFALFA: For control of annual weeds. Apply 25-75 gal-
lons per acre diluted one part ofl to two parts water, to
aifalfa which has been established one or more years. For
applications by air. apply 15 to 35 gallons of straight oil per
acre. The alfalfa and young weeds will be killed to ground
level. The alfalfs will regrow from the crown,

CAUTION: Do not apply to first-year stand of alfalfa.
Aveid drift to other piant growth. Alkal; or dry seil,
weak plants and abnormal weather conditions may
retard crown regrowth of alfalfa, thus reducing the
stand,

LIPVEIGHT
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MILO MAIZE DESICCANT: Apply (by ground or air; 12
te 20 gallons of straight oil per acre. Primary use is to
reduce moisture content in Milo Maize prier to harvest.
For best results. apply at temperatures above 60°F and 10
days of longer before harvest.

CAUTION: Excessive application rate will fuily desic-
cate plant and release maize. Avoid drift to other
desired plant growth.

LEGUMES: To desiccate mature small seed legumes,
{alfalfa, clover, trefoil), apply up to 15 gallons per acre by
air and up to 40 gallons per acre by ground rig {may be
diluted one part oil with up to two parts water). Heavy crop
growth may require more than one application to assure
complete coverage of plant parts.

Itis a viclation of Federal law to use this product in 8 man-
ner inconsistent with its labeling.

STORAGE AND DISPOSAL
PROHIBITIONS

Do not contaminate water, food, or feed by storage,
disposal or cleaning of equipment.

Open dumping is prohibited.
PESTICIDE DISPOSAL

Pesticide, spray mixture, or rinse water that cannot, be
used according to label instructions must be disposed
of according to applicable federal, state, or local proce-
dures.

CUSTOMER BENEFITS

Advantages of Chevron Weed il Versus Diesel Fuel:
Weed (il is two to three times greater in phytotoxicity
Provides a more uniform piant kill.

Can be applied in lower volumes, therefore less expen-
sive,

4. Has higher aromatic content.

5. Supplemental herbicides not required.

@ 1o

Advantages of Chevron Weed 0il Versus Persistent Herbi-

cides:

1. Weed oil does not contaminate if applied at recom-
mended concentrations,

2. Does not transfer to erops.

3. Low toxicity te birds and wildlife.

SPECIAL NOTE

Under no conditions are our sales personnel, Jobbers, Com-
missioned Agents or cthers to make anv agricultural use
recommendations on & registered economic poison. Cus-
tomers are to be advised that our label covers the usage
and instructions for the product.

See page 104.11 for specific instructions to follow when
selling registered economic poisons. Chevron

—
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Monsanto materiaL sareTy DATA

Page 1 of 4
' MONSANTO COMPANY
4 800 N. LINDBERGH BLVD.
MONSANTO PRODUCT NAME ST. LOUIS, MO 83167
GL YP H OSA TE Emergency Phone No.
TECHNICAL $14-694.4000
314-694-4000
. _
PRODUCT IDENTIFICATION
Synonyms: None
Chemical Name: N—(thsphOﬂcmethyl) glycine
Chemical Formula: CaHgNOsP
Active Ingredient: Glyphosate Technical is a wet-cake of glyphosate, 95% minimum assay (dry
basis)
Inert Ingredient: Glyphosate Technical wet-cake typically contains 10-20% water
CAS Reg. No.: 1071-83-6
EPA Reg. No.: Not Applicable
DOT Shipping Name:  Not Applicable
DOT Hazard Class/
I.D. No.: Not Applicable
DOT Label(s): Not Applicable
Hazardous

Substance(s)/RQ(s}: Not Applicable
U.S. Surface Freight

Classification: Weed Kiliing Compound, N.Q.LB.N.

WARNING STATEMENTS

Keep out of reach of children.
CAUTION!
HARMFUL IF SWALLOWED!

PRECAUTIONARY MEASURES

Do not get in eyes, on skin or on clothing.
Avoid contamination of seed, feed and foodstuifs.

EMERGENCY AND FIRST AID PROCEDURES

IN CASE OF CONTACT, immediately flush skin or eyes with plenty of water for at least 15 minutes. For

eyes, call a Physician.

VIVO ALFHVS TVIHIALYIN
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Glyphosate Technical

MATERIAL SAFETY DATA

Monsa N0 MATERIAL SAFETY DATA Page 2 of 4

OCCUPATIONAL CONTROL PROCEDURES

Eye Protection:. Wear chemical safety goggles to minimize eye contact during mixing and dump-
ing operation or other activities when exposure is likely.

Skin Protection: Glyphosate Technical does not present a significant skin concern requiring
special protection.

Respiratory Use NIOSH approved equipment when airborne exposure exceeds established
Protection: limits for nuisance dusts. Consult respirator manufacturers to determine the ap-
propriate type of equipment for a given application.

Ventilation: Provide ventilation to control exposure levels below nuisance dust limits.

Airborne Exposure
Limits: Product: GLYPHOSATE TECHNICAL - 100% by wt.

Although no specific exposure limit has been established for this material,
OSHA and ACGIH have established limits for nuisance dusts.

OSHA PEL/TWA: Total 15 mg/m?*; Respirabie 5 mg/m?

ACGIH TLV/TWA: Total 10 mg/m?; Respirable 5 mg/m?

Exposure should be kept below these limits.

FIRE PROTECTION INFORMATION

Flash Point: Non-Flammable, Non Combustible. Heating above 212F in a closed con-
tainer can generate pressure due to steam formation from water present,

Extinguishing
Media: In case of FIRE, use water spray, foam, dry chemical or COo.

Special Fire
Fighting Procedures: None.

Unusual Fire And
Explosion Hazards: None.

PHYSIOLOGICAL EFFECTS SUMMARY

Oral LDgg (Rat): 5600 mg/kg, practically non-toxic

Dermal LDgg (Rabbit): > 5000 mg/kg, practically non-toxic

Eye lIrritation (Rabbit): (FHSA) Score = 6.9/110, slightly irritating

Skin Irritation (Rabbit): (FHSA) Score = 0.1/8.0, practically non-irritating

Three different types of microbial mutageniciiy tests were performed using glyphosate, A tota! of 8
strains (7 bacterial and 1 yeast) including 5 S. typhimurium strains and one strain each of B. subtilis,
E. coli and S. cereveciae (yeast) were treated. No mutagenic effect was observed in any strain.

Male mice were given 200, 800 or 2000 mg glyphosate per kg body weight and subseguently mated
with untreated females. No evidence of mutagenicity was observed in this dominant lethal mutation
assay.

Glyphosate was fed to rats and beagle dogs for 2 years at dietary concentrations of 30, 100 and 300
ppm. No evidence of carcinogenicity was detected in these animals. Simiiarly, mice fed 300 ppm
glyphosate for 1.5 years showed no evidence of carcinogenicity.

EREMTIG
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Monsanto materiaL sareTy DATA Page 3 o1 4

PHYSIOLOGICAL EFFECTS SUMMARY (Continued)

A 3-generation rat reproduction study was conducted with glyphosate fed at dosages of 3, 10 and 30
mg glyphosate per kg body weight. No treatment-related effects were observed in parental or pup body
weight gain, behavior, survival or reproductive performance.

Glyphosate was administered to pregnant rabbits at dosages of 75, 175 and 350 mg/kg/day on days 6
through 27 of gestation. No evidence of fetal toxicity or birth defects in the offspring (teratogenic
response} was observed.

Pregnant rats were treated with glyphosate at dosages of 300, 1000 and 3500 mg/kg/day on days 6
through 19 of gestation. No evidence of birth defects in the offspring was observed.

A neurotoxicity study was conducted with glyphosate in chickens. Ten adult hens were dosed orally

with 1.25 g/kg, 2-times daily, for 3 consecutive days. This regimen was repeated to give a cumulative
dose of 15.0 g/kg of glyphosate. No behavioral or microscopic treatment-related changes were
observed.

Glyphosate is not an acetylcholinesterase inhibitor.

PHYSICAL DATA

Appearance/Odor: White, odorless solid.

Solubility: 1.2% in water at 25C. Insoluble in organic solvent.
Melting Point: 200C, Decomposes.

Vapor Pressure: Negligible.

REACTIVITY DATA

Stability: Formulations of glyphosate are quite stable under temperatures up to
g

140F. However, they will freeze at -20F, but will go back into solution.

upon thawing. Heated facilities are not required.

Incompatibility: Non-corrosive to stainless steel, polyethylene, plastics. Corrosive to
miid steel, galvanized steel and zinc. This material and solutions of
this material react with such containers and tanks to produce hydro-
gen gas which may form a highly combustible gas mixture. This gas
mixture couid flash or explode if ignited by open flame, spark or other
ignition sources.

Hazardous Decomposition
Products: None.

Hazardous Polymerization:  Does not occur. This product can react with caustic {basic) materials
to liberate heat. This is not a polymerization but rather a chemical
neutralization in an acid-base reaction.

VIV ALFIVS TVIHILYIA
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Glyphosate Technical

MATERIAL SAFETY DATA

Monsanto MATERIAL SAFETY DATA Page 4 of 4

SPILL, LEAK & DISPOSAL INFORMATION

Avoid skin and eye contact - Use goggles, gloves, and boots.

Scoop or sweep up and dispose of in approved landfilis.

Large spills should be contained where possible and picked up by suction or vacuum truck
and disposed of by incineration or in an approved landfill.

ADDITIONAL COMMENTS

Environmental Toxicity Information:

96-hr LCsp Bluegill: 120 ppm, practically non-toxic

96-hr LCsg Trout: 86 ppm, slightly toxic

96-hr TLgg Carp: 115 ppm, practically non-toxic

96-hr TLgg Atlantic Oyster: > 10 mg/kg, no more than slightly toxic
96-hr TLgg Shrimp: 281 ppm, practically non-toxic

86-hr TLgp Fiddier Crab: 934 mg/l, practicaliy non-toxic
g6-hr LCsq Harlequin Fish: 168 ppm, practically non-toxic
48-hr LCsp Daphnia: 780 mg/l, practically non-toxic
5-day LCsp Ducks: > 4640 ppm, practically non-toxic
5-day LCgo Quail: > 4640 ppm, practically non-toxic

A series of residue and metabolism studies have shown that glyphosate is very slowly absorbed across
the gastro-intestinal membrane and that there is minimal tissue retention and rapid elimination of resi-
dues in several animal species, including mammals, birds and fish. Thus, it is concluded that glypho-
sate will not bioaccumulate in the food chain.

DATE: March, 1982 REVISED: New SUPERSEDES: None
MSDS NO.: 1071-83-6

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CALL: 314-694-4000

Although the information and recommandations set forth herein (hereinafter “Information”) are presented in good faith and believed to be
corract as of the date hereo!, Monsanto Company makes no representations as to the completeness or accuracy therect. information is
suppfied upon the condition that the persons receiving same will make their own determination as 1o its suitability for thelr purposes prior o
use, in no event will Monsanio Company be responsitle for damages of any nature whatsoever resuiting from the use of or refiance upen
Information. NO HEPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE OR QF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE

PRODUCT TO WHICH INFORMATION REFERS.

This form has been approved by the Occupational Safety and Health Adminisiration as “equivaient t0” OSHA Form 20.
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Monsanto mareriaL SAFETY DATA Page 1 of 4

S | | | MONSANTO COMPANY
| 800 N. LINDBERGH BLVD.
MONSANTO PRODUCT NAME ST. LOUIS, MO. 63167

R O U N D U P ® Emergency Phone No.
HERBICIDE $14-604.4000

N

PRODUCT IDENTIFICATION

Synonyms: None

Chemical Name: Not Applicable, Formulated Product
Active Ingredient: “tsopropylamine salt of Glyphosate . ........... ... . ... . . . . 41.0%
Inert Ingredients: ... 59.0%

“Contains 480 grams per liter or 4 pounds of the active
ingredient isopropylamine sait of N-(phosphonomethyl)
glycine per U.S. gallon. Equivaient to 356 grams per liter
or 3 pounds per U.S. gallon of the acid, glyphosate.

CAS Reg. No.: Not Applicable, Formulated Product

CAS Reg. No.
Active Ingredient: 38641-94-0

 EPA Reg. No.: 524-308-AA
% DOT Shipping Name: Not Applicable

DOT Hazard Class/
L.D. No.: Not Applicable

DOT Label(s): Not Applicable
Hazardous Substance(s)’
RQfs): Not Applicable

U.S. Surface Freight
Classification: Weed Killing Compound, N.O.1.B.N.

WARNING STATEMENTS

Keep out of reach of children.

WARNING!

CAUSES EYE IRRITATION.

HARMFUL IF SWALLOWED.

See Additional Comments section for Physical or Chemical Hazards.

VIVG ALIAVS TVIHILYIN

PRECAUTIONARY MEASURES

Do not get in eyes, on skin or on clothing.
Avoid contamination of seed, feed and foodstuffs.

EMERGENCY AND FIRST AID PROCEDURES

FIRST AID: [F IN EYES, immediately flush with plenty of water for at least 15 minutes. Call a physi-
cian. JF ON SKIN, flush with water. Wash clothing before reuse. G-4048/387
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Roundup® Herbicide

MATERIAL SAFETY DATA

Mgng. ant0 MATERIAL SAFETY DATA Page 2 of 4

OCCUPATIONAL CONTROL PROCEDURES

Eye Protection: During mixing or pouring operations or other activities in which eye contact with ~ ©
undituted Roundup® herbicide is likely to occur, splash goggles should be worn.

Skin Protection: in case of skin contact, wash exposed area thoroughly. In cases in which pro-
longed or repeated skin contact with Roundup herbicide may occur, long-
sleeved shirt, long pants and rubber or plastic gloves are recommendesd.
Clothing soaked with Roundup solution should be promptly removed and
laundered before reuse.

In manufacturing and processing operations, the use of a face shield is recom-
mended when handiing undiluted Roundup herbicide in a pressurized system
where equipment failure might result in facial contact with liquid splash or aero-

sol spray.
Respiratory
Protection: Respiratory protection is not required for normal use and handling. During
periods of abnormal exposure to heavy spray or mist, use a NIOSH approved
dust/mist respirator.
Ventilation: No special precautions recommended.
Airborne

Exposure Limits:  Product: ROUNDUP herbicide — 100% by wi.
OSHA PEL/TWA and ACGIH TLV/TWA/STEL not established.

"FIRE PROTECTION INFORMATION

Flash Point (TCC}: > 200F. Water-based formulation, Non-Flammable, Non-Combustible.
Extinguishing Media: In case of FIRE, use water spray, foam, dry chemical or COp,
Special Firefighting

Procedures: None.

Unusual Fire And
Explosion Hazards:  None.

PHYSIOLOGICAL EFFECTS SUMMARY

Oral LDgqg (Rat): 5400 mg/kg, practically non-toxic
Dermati LDsg (Rabbit): > 5000 mg/kg, practically non-toxic

 Eye irritation (Rabbit): (FHSA) Score = 184 0on a scale of 110, moderately irritating

Skin lrritation (Rabbit): {FHSA) Score = 4.3 on a scale of 8.0, moderately irritating
inhalation LCsg (Rat): 3.28 mg/i for 4 hour aerosol exposure, slightly toxic

Tests on the biologically active ingredient in this formulation (glyphosate} showed that glyphosate did
not cause any mutagenic, carcinogenic, teratogenic (birth defects), adverse reproductive changes, or
neurctoxic efiects.

PHYSICAL DATA

Appearance: Ciear, viscous amber-colored solution.
QOdor: Practically odorless to slight amine-like odor.
pH: 48

Specific Gravity
(Water = 1); 117




)

Monsanto vatemiaL sarery DATA Page 3 of 4

REACTIVITY DATA |

Stability: Stable for at least 5 years under normal conditions of warehouse
storage. Heated facilities are not required.

Incompatibility: Non-corrosive to stainless steel, aluminum, polyethylene, plastic,
fiberglass. Corrosive to miid steel, galvanized steel and zinc. This
product or spray solutions of this product react with such containers
and tanks to produce hydrogen gas which may form a highly combus-
tible gas mixture. This gas mixture could flash or explode if ignited by
open flame, spark or other ignition sources.

Hazardous Decomposition
Products: None.

Hazardous Polymerization: Does not occur. The product can react with caustic {basic) materials
to liberate heat, This is not polymerization, but rather a chemical
neutralization in an acid-base reaction.

SPILL, LEAK & DISPOSAL INFORMATION

Open dumping is prohibited.

This product, spray mixture or rinsate that cannot be used or chemically reprocessed should be dis-
posed of in a landfill approved for pesticides.

Triple rinse container and offer for recycling, reconditioning, or disposal in approved landfill.
Consult federal, state or local disposal authorities for additional or aiternative requirements,
Avoid skin and eye contact—see Occupational Control Procedures.

Soak up small amounts with absorbent clays (kitty litter, oil dri, etc.).

Sweep or scoop up spilled material and dispose of in approved landfill.

Wash down surfaces (fioors, truck beds, streets, etc.) with detergent and water sciution.

ADDITIONAL COMMENTS

Environmental Toxicity Information:

96-hr TLsp Bluegill: 14 mg/, slightly toxic

96-hr TLsg Carp: 3.9 ppm, moderately toxic

96-hr Tleg Trout: 11 mg/, slightly toxic

96-hr LCsq Catfish: 16 mg/l, siightly toxic

86-hr LCgy Crayfish: > 1000 ppm, practically non-toxic
86-hr LCsg Fathead Minnow: 9.4 mg/l, moderately toxic
48-hr LCsg Daphnia: 5.3 mg/l, moderately toxic

Carp contained in a stalic pond were unaffected at any time during the 90-day observation period by
exposure 10 an aerial application of ROUNDUP herbicide at the intended use level. Tissue residue
analyses indicated that glyphosate will not bicaccumulate.

Physical or Chemical Hazards: Spray solutions of this product should be mixed, stored and applied
only in stainiess steel, aluminum, polyethylene, plastic and fiberglass containers.

DO NOT MIX, STORE OR APPLY THIS PRODUCT OR SPRAY SOLUTIONS OF THIS PRODUCT IN
GALVANIZED STEEL OR UNLINED STEEL (EXCEPT STAINLESS STEEL) CONTAINERS OR
SPRAY TANKS.

ViVQa AL34VS TVIHILVIN
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MATERIAL SAFETY DATA

Monsanto watemiaL SAFETY DATA  pagedoi4

ADDITIONAL COMMENTS (Continued)

This product or spray solutions of this product react with such containers and tanks to produce
hydrogen gas which may form a highly combustible gas mixture. This gas mixture couid flash or
explode, causing serious personal injury, if ignited by open flame, spark, welder's torch, lighted
cigarette, or other ignition source.

DATE: March, 1982 REVISED: New SUPERSEDES: nNone
MSDS NO.:  MD0OD07588 .

Roundup® Herbicide

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CALL: 314-694-4000

Although the information and recommendations set forth herein thereinatter “Infermation”} are presented in good faith and befleved 1o be
correst as of the date hereof, Monsanto Company makes no representations as to the completeness or accuracy thereof. Information is
supplied upon the condition that the persons receiving same will make their own determination as to its suitability for thalr purposes prior to
use. In no event will Monsanto Company be respongible for damages of any nature whatsoever resuiting from the use of or refiance upon
Information. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABIITY, FITNESS FOR A
PARTICULAR PURPOSE QR QF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFCRMATION OR THE
PRODUCT TO WHICH INFORMATION REFERS.

This form has been approved by the Occupational Salety and Health Administration as “equivalent to” OSHA Form 20.
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" reasonab

AVOLD CONTACT WITH FOLIAG
" FRUIT OF CROPS, DESIRABLE PLANTS AND TREES.

SINGE SEVERE (INJURY OR -DESTRUCTION MAY
- RESBLT.

- This.praduct has been approved for use in Salifornia
except as stated.otherwise

1984.2

897.10:002.22/53

Read. the eatire fabel before using this product
Use only-according to label imnstruchions

“Read "LIMIT OF WARRANTY AND LIABILITY” befare
buyiAg-or using. M terms are ngt acceplalile retum at
. pnce unopened

LIMIT OF WARRANTY AND LIABILITY

{Not applicable to consumer applications apptied
by the homeowner for noncommercial purposes
as permitted by the supplemental labeling for
one-quart containers.

- This company warrants that this praduct conforms to
the chemical descriphion on the fabel and s
iy fit for the purposes se! foth in the com-
piete Dwechions for Use iabel booklet (Direchons’)
when used o accordance with those Directions undes
| the condiiens descrided theretn, RO OTHER FAPRESS
OR IMPLIED WARRANTY OF FITNESS FOR PARTH
CULRR PURPOSE OR MERE;HMTAB‘UW 15 MADE
“This warranty 15 also subject to the condiions ang
ismitations stated herem
Buyer and aif users shali prompily sotify this company
of anv claims whether based in conlract, neghigence.
strict habirity, other tort or otherwise.

Buyer and all users are responsthie for ali loss of

. damage from use or handhing which reseits from con-

ditions beyond the cortrol of this company, mcoluging

" but ot mded to moampatbility with products other
than those set farth in the Dwechions. apphcaton 1o o

- contact with desirable vegelabion. unusual weather

.l weather conditions which are outside the range con-

sideted normal al the appbcation site and for the bime
nernd when the product s apphed with the normal
tange bemg determined on the basis sf the average
range for the prior 40 yaars compuied from the best
avanable smformation, and © weather penis snciuding
Lut ngt Ameed o hurncanes. ornadees zod flocds) a8
. well as weather consigerabions set fartl in the Diec-
" tigns, apphicationin any manner not exphodly set forth
wi the Dhreclons, mosture condibons oculside the
maisture range speciied 0 the Dweclions. or the

PIREEN STEMS. O

presence of products other than thse set forth i the
Drrections in or o the sod. Crop or treated vegetation,

THE EXCLUSIVE REMEDY OF THE USER OR BUYER
AND THE LIMIT OF THE LIABILITY OF 78IS COMPANY
(R ANY OTHER SELLER FOR ANY AND ALL LOSSES
INJURIES OR DAMAGES RESULTING FROM THE USE
(R HANDUING OF THIS PRODUCT (INCLUDING
CLAIMS BASED IN CONTRACT. NEGLIGENCE. STRICT
LIABILITY, OTHER TORT OR GTHERWISE) SHALL BE
THE PURCHASE PRICE PAID 8Y THE USER OR BUYER
FOR THE QUANTITY OF THIS PRODULT INVOLVED, OR.
AT THE ELECTION OF THiS COMPANY OR ANY OTHER
SELLER. THE REPLACEMENT OF SUCH QUANTITY R
IF NOT ACQUIRED BY PURCHASE REPLACEMENT OF
SUCH QUANTITY. IN NO EVENT SHALL THIS COMPARY
OR ANY OTHER SELLER BE LIABLE FOR ARY INCH
DENTAL OR CONSEQUENTIAL DAMAGES

The buyer and all users are deemed to have accepted
the terms of thus LIMIT OF WARRANTY AND LiABILITY
witich may not be vaned by any verbal or writien
agreament.

PRECAUTIONARY STATEMENTS

Hazards to
Humans and Domestic Animals

Keep out of reach of children

WARNING!

CAUSES EYE IRRITATION.
HARMEUL iF SWALLOWED.
MAY CAUSE SKIN IRRITATION.
Do not gel in eyes, on skin or on clothing.
Wash thoroughiy atter hanghing.
FIRST AID: i IN EYES immediately

plenty of water for al least
physician

flush with
15 memutes. Call 8

iFON SKIN immediately Hush with glenty of water
Remove contaminated clothing. Wash clothing
hefore reuse

iF SWALLOWED. this product wili cause gastros
mteshing! tagt wptation. Immedaiely ditule by
swallgwing water or matk. Call & phys:tan

In case of an emergency myolung this product Call
Coflect day or might. (3141 6944050

Environmental Hazards

Aved direct applicalions to any body of waler Do not
confammate wate! by thsposal of waste or Cieaning ¢l
gqpment

?hysisaé or Chemical Hazards

Ems product should e muxed
stored and apohied only i stainiess steel alummuom
fiberplass, plastic and plastic-lined stesl contamers
DO ROT MK S? RE OR APPLY THIS PRODUCT OR
SPRAEY SCLUTIONS OF THIS PROGDUCY IN ALVANILED
STEEL GR U?\i NEG STEEL (EXCEPT STAINLESS
STEEL; CONTAINERS OR SPRAY TANKS Ths proguct
or spray solubions of this product react with such con
taners ant tanks 1o produce hydrogen gas which may
form & haghly combustibie gas muodure This gas mn-

g2

Spiay selutions

ture could fash or explode causing serus perssns!
injury, if sgnited by open flame, spack. welder's loih
lighted cigarette or ether gnilion sgurce

Storage and Disposal

Do not contaminate water, foodstuffs. seed o feed by
storage and disposal

See contaiper label fur STORAGE AND DiSPOSAL
Histruchions

ACTIVE INGREDIENT.

*Isepropyiamine sait of glyphosate 41 6%
INERT INGREDIENTS: 8%
1030%

*Contains 480 grams per lire or 4 pounds of the
active ingredient fsopropylamine salt of
N-(phosphonomethyl) giycine per U5, galion
Fquivalent to 356 grams per ltre or 3 pounds pe
U5, gallon of the acid. ghyphosate

®Roundup herbitide is protected by
U.S Pat No 3.799.7%8 and
4.5 Pat Ne. 44054533
{Other patents are pending
CIMONSANTO COMPANY 1584

In case of an emergency rvolving Lhis preduct
Call Collect, day or might. (314} 5444000,

MONSANTO COMPANY v
AGRICULTURAL PRODUCTS Eam.g
ST LOUIS, MISSOURI, 63167 USA A

BG NOT APPLY THIS PRODUCT USING AERIAL SPREY
EQUIPMENT EXCEPT UNDER CONDITIONS 4%
SPECIFIED WTHIN THIS LABEL

Roundup® herbwtide & water wleble hgud mues
readily wifh water to be applied as 8 loliage spray o
the controf or destruchen of mest herbacenus plann
it may be apphed thoough most Standadd imdusipa
fieid type sprayers alter diubion and thosough ming
with waler in attordance with label mstructinns

This product moves through the plant from the pow of
foliage contact to and it the rogt system Viabie
effects on mast apnual weeds sour withis Zie d dap
but on most perennial weeds may not accur fr 7 dap
o7 mare. Exiremely cool or cloudy weather foilpwng
tregtment may slow down achmily of thes feod :
delay wsual effects of contrel Visthie efterts
gradual wilting ang
affvances to complele brownng of ahowe
prowth and defenration of undergroung plant paeis

yeliawing of the plant wheh

Unless otherwise spenilied on this label delay anpiva
ton until vepetahon has emerped and reached the
stages described for contral of such vegetatir :
the "Weeds Conbrelied” sectwon of this label Un
pmeged prants ansing from unatfached ungde o
rhizomes or ool stocks of perenmials will ngt be
affected by the spray and will cantinue to prow Foe
this reasgn best contro! of mast peieanial weeds
sbiamed when treshment « made at late growin slages
approachimg maturnity




fall. ‘Atlow 7 or mote days after application before .
tillage, ‘See “Directions for Use” ang’ ‘Mixing and
Aoplicstisn” Séctsens af: thas tabe! for tai}eleé uses ang

spacma 39;} mahﬁn mstwctscﬁs ‘

acre. in anmzai crepamg sy&temsapply Y qaarts of
this product per agre. Apply: ! qisart of this product
plos 0.5 te Upercent aomonie surfactant by fotal spray
volime in.5 0 10 galiens of wam per acie. Use 0.5
percent surfaciant concentration when using surfac-
tants which contain at least 50 percent active ingre-
dient ot 3 | percent surfactant cum:enzraam ‘for those

surfactants csmtammg Eess thazz 53 pescent ariwe m .

per acre Fnr hest resa&s ap;ﬂy to. 3€tsveiy gmwmg
plarits when most are at ast 18 mches in hergh% and

For mef_e éays after apphcatsen be?me i tage. Dﬁ nﬁl
tank mix with residual herhicides when usiag the |
quart pef acterate. See " firections for ee " and " Mix-
ing 4nd Application” Sections of this fabel for labelsd
uses and specilic application instractions:
Lantana.— Apply this product as a | to 1's percent
sgiutien using kand-held.equipment only. Apply to ac-
tively prowing fantzna al or Bayond the bloom stage of
grawth, bse the higher application rate for plants that
have réached the woody stage-of growth. Atlow 7 or
more days after application before tillage.
Mitkwead (comiman] — Apply 2 quarts of this product
per acre. Apply when actively growing and most.of the
mitkweed has reached the fate bud o flower stage ol
growth. Following small gram harvest ar mowing. afiow
milkweed o regrow fo 3 mature stage prior fo treat
mest. Allow.7 or moee days at{er application before
tiftape. See “Directions for Use™ and “Mexing angd
Application” sechions of this labe! for labeled uses and
specific apphication instrictons
Nutsedge {purple, yeflow) — Apply 3 quarts of this
produtt ger acre as a'broadeast spray. or applya [ per
cent Siiion frem hand-held aguipmend to control
existing nulsedge plants and immsture nutlets
attached to teated planis Treat when planks are in
flower or when new mitlets can be found at thizome
tips, Nutlefs whith have not germindted witl not ba
controtted and may germunate following treatment
Repest freatments will be required for longterm
rontral Walt 7 days alter breatment befgre tillage,
Tiltage will stimutate nutlel germinafion,
Quackgrass — {n Annual Uropping Systems, or in
Pastires and Sods Followed by Deen Tillage: Appiy |
to 7 quaris of this'product per acre For the gre quarf
rate appiy 0.5 fo | percent nomonic surfactant by
ttal spray volume n § to 10 gattons of wate: per acre,
Use the §5 percent surfactant concentration when
using surfagtants which contain gt least 50 percent
actwe ingredient or a | percent surfaciant concentra-
tig Tor those surfactants containing less than 50 per
cent active ingredient. For the 2 gquart rate, apply in
10 1o 40 gallons of water per acre Do not tank mix
with residual herbicides when uging the | quart rate
Spray-when quackgrassis B 1o 12 inches in height and
actively growing. Do not il between harvest and fall
anphications or in {all or spring prior te spring apphcs

tion Afiow 3 or mose days after application before
tillage. 18 gastures or sscfs fer bes{ FB5Y Hs u<e 2
mo dboard plow
Pasture or Sod or Other Noncrop. Bress Where Deep
Tillage is Not Planned Following Application: Apply 7
to 3 quarts.in 10 to 40 gaflans of water per dcre. Spray
when the quackgrass i gréater than § inches fall and
actwely growing. Do ot til-between harvest and fall
appiicahan or in fal 6t spring prior to spring apphice:
tion. Allow 3 or mare days after apﬁ icatioh beﬁme
titage.
See Disectigns for use and “Mixing and Application”
section of ih;s fabel Y&r fabeled - uses ané specdsc
spplication ms?wstmns ,'

Reed Canarygrass / ngegrass {gereama} / Timothy

Wheatgrass twesterni — Apply 2 to 3 quaste of thys
prodict per stre Far best results apply to actively
growing. plarits when most have reached the boot 1o

head stage of growtn Allow 7 or more days after ap.

phcation. before iklage See Urections for Use  and
‘Mixing and Application” sections af ths label foc
Iabeted uses and Speciic appheation nstruchons
Swee! Polalo, Wild - Apply this product as 2 7 percent
sofution wsing hand-held equipmant Apply to actively
growing weeds thal are ator beyond the blaom stage of
growth. Repeat applications witl be required Allow the
piant to reach the recommended stage ol growth
before retreatment Allw 7 or more days belore tilage
Tall fescue — Appiy 3 quartsg! thes productin 10 to 46
gations of water ;ﬁer acre fa stineily. growing piants
whan mgst have reached hoat-to-early seedhead stage
of cevelopment For partat control in pasture or hay
renpvation apply 7 quarts of this product plus 0.5 to
parcent by total Spray velume of nomonic surfaciant in
o 10 gallons of wates per acre. Use 0.5 perceat sur-
factant concentration when using surfactants which
contain al least 50 percent active ingredrent or a | per
cent surfactant concentration for those surfactants
containing fess than 50 gercent actwe mpredieni.
foply to actwely growing plants when most have
reached 4 o 12 inches in height Allew 7 or more days
after application befbre tilage See “Dwechions for
Use” and “Muing and Appheation” satlions and
“PASTURES™ in the “Cispping Systems’ section of
this Tabet for labieled uses and spenific apphcation
msbiuchion.
Torpedograss — Apply 4 to 5 quarts of this preduct per
atre o provide partial control of tospedograss. Apply o
actively growing torpedograss when most plants are at
o beyohd the seedhead stsge of prowth Repeat
applications will be required to maintain control. Falf
treatments must he apphsd before frost. Aflow 7 o
rnose days #fter application befare tilage See "Direc
tions for Use" and “Mixing and Application” sections
of this tabe! for Isbeled uses and specific application
instruztions,
Wirestem Mubhly / Kikuyugrass — Apply 7 to 3 quarts of
this produet per acre. Spray when most kikuyugrass or
wirgstem muhly is at leas! B inclies in height (3 or &
leaf stage of growih), and actively grewing. Do not fall
plow or spring H prior to spring appiication. Aliow 3ot
more days after spplication Before tillage See "Diree-
tions for Hse"” and "Mixing and Application’ sectians
of this fabel for labeled uses and saemf.r application
instrichions.

Woollyleaf Bursage -~ For contiol apply 7 quarts of this
product plus | pint.of Banvel® per acr
contrel apsly | quart 61 this product plus. !
Banvel per acre. Add 0.5 to | percent nsmé ;u: surfas
tant by fotal spray volueme and apply 3 1o 26 ga!i@ng af
water per acre. Use 0.5 {ieiﬁcen% sorfactant cancegtr,a
ticn when using surfactants which contain at lsast 50
percent active ingredient or a | percenf surtactant
concentration for those. sa;:factaa%s contammg less
than 50 petcent active ingredient. Apa iy when plants
are produging new attive-growth which has; heer it
ated by moisture for-at-least 2 weeks andwhea pianis
are ghar L‘}mné flowering, See " “Diections for Lise”

and "Mining and Application” sections of this isbeldor

tzbeled uses. and spe{:she_agahmtmn instruetions:
(ther perewnials listed on this label ~ Apply- 3105
Guarts of s produet per acre. Apply when actively
growing and most-have reachied early head br éatly bud
stage of growth, Allow 7 of moré days aHter agphication
betore tilage. See “Directions for Use™ and “*Mixing
and Application”” sections of this label for labeled yses
and specificapphication imstrachons.

Banvet 1§ 3 tradémark of thé Velsicol Chemieat Goripany

WOODY BRUSH AND TREES
When applied a3 recommended under the condibons
described. this product CONTROLS or PARTHALLY
CONTROLS the foliowsng woody brush plants and
tregs

Rider Hawthorn
Aings spp _ Crataegus spp.
Ash® Hazel
Fraxinus sgp. Corylus spp.
Aspen {quaking) Honeysuckle
PD[JL*%US tremuloides Lanicers SO0
Birch Kudz
Betula Spp. Pueraria iohata
Blackberry Locust” (black}
Rubus spp. Robinia pseutdbacacia
Cascara” Maple:
Rhamnus purstiana Red®?
Catsclaw™ Acer rubrum
Acatiz gregg Sugar
Ceanothus: Acer sacchanum
Deerbrush” Vine®
Ceanathus Acer circingtum
integartimus
Redstem™ Muttitiora Rose
Ceanathus sanguineus - Fosy multifise
Charry: (aky
Bitter Brack™
Prunys emarginata Quercosveluting
Black Northern Fin
Prunus sershina Quercus palusins
Pin ' - Pogt
Prunus Pensylvanica Querces stefiatz
Coyole brush Red
Raccharis consanguinea Guercus rubia
Dewberry Southern Red
Rubus rivialis Quercus faltata
Elderberry White”
Sambuzus spp. Quercus aths
Elm* Persimmion™
Hmus spo. Diasayras spo

,Eor ;}ar’fw .

Jr—



Poisan vy

Fhus radicans
Poison Gak
- Rhus toxicodendron

Sweetgum

Liguigambar styracifiua
Swordfern®

Pelystichum munitum

Poplar® (yeliow). Thimblebesry
Lirisdendion tulipiers Rubus parviflorus
Raspherry Trumpet Creeper
Rubus spp, Campsis radicans
Salmonberty Virginia creeper®
Rubus spectabilis Parthenocissus
Sassafras quinquefolia
Sassalras aibidum Witlow
Sourwood® Salix spp.
nydeadwm arhoreum
Sumac:
Poison®
Riwus versix
Smoath® ~ -
" Rhus glabra
Winged®
Rhis copalina

“Partial control
“*3ee below for Controi ar Partial Control
ms{mctmﬁs
NOTE: 1f Briish has been moweé or tatled or trees have
“been tul. o not fréat until regrowth has reached
the reCommended stages of growih.

. Appiy this product when plants are actwely growing,

. and unless otherwise directed. after full leaf expan-
w. $ion. Use the higher rate for larger plants and/or

" dense areas of growth. On vines, use the higher rats
for plants that Rave reached the woody stage of
grawth Best results are obtained when application s
made in late summer or fall after fruit formation.
Ensure thorough coverage when using hand-held
equipment. Symptoms may not appear prior to frost or
senescence with fadl treatments.

Atlow 7 or more days after application before tillage.
abwing or removal. Repeat treatmants may be
necessary to centrol plants regenerating from
undergeound parts or seed. Seme autumn colors on
undesitable deciduous species are acceptable pro-
wided no major teaf drop has occurred. Reduced per.
formance may result of fall treatments are made
following a frast

See “Diections for Use” and “Mixing Application”
sections of thiy fabel for labeled uses and specific
appiication instructions,

Apply this product as fotlows to control or partially
confrot the ollowing woody brush and trees.

Alder/Blackberry/Dewberry/Honeysuckie/Post Jak/
Raspberry - For control, apply 3 to 4 quarts per acre
of this pretiuct as a broadcast sprayerasa fto %
percent solution with fhiand-held equipment,

Aspen lguaking} / Bitter Cherry / Biack Cherry /
Hawthomn/Pin Cherry/ Southern Red Oak/ Sweetgum/
Trumpet Creaper — For control, apoly 7 (o 3 quarts of
this product per acre as & broadeast sprayer asa | to
1% percent solution with hand-held equipment.
BirchsEiderberry/ Hazel /Salmonberry/ Thimbleberry
- For control. apply 7 quarts per acre of this praduct
25 & broadcast spray of as @ | percent solubion wirn
hang-heid equipment

Catselaw — For partial contrat applyass tto 11 pei-
cent solution with hand-hield sguipment.

Coyote Brush — For control, apply a 1'e fo 2 percent
solution with hand-held equipment when at least 50
percent of the new ieaves are fully gevetoped.

Kudzu — For control, apply 4 quarts of this produci
per atee as 3 broadeast spray 01 a5 d 2 percant solution
with hand-held equipment. Repeat appications will
be required to maintain contrgl

Multifiora Rose — For control, apply 2 quasts of this
product per acre as a broadcast spray o7 as 8 | percent
solution with hand-held equipment. Treatments
should be made prive to leaf deterioration by leaf.
{eeding insects:

Poison tey/Poison Oak — For contral, apply £ t0 5
guatts of this product per acre as a hroadcast spray or
a8 & 2 percent solution with hand-held equipment.

Repest applications rmay be required fo maintain con-
trol Fall treatments must be applied before teaves
fuse green colbr

Red Maple** — For control apply asa 1 to 14 per
cent solution with hand-held equipment when at jeast
50 percent of the new leaves are fully developed.

For partial control, apply 2 to 4 quarts of this product
per acte as a broadcast spray

Sugar Maple/Northern Pin Oak/Red Dak — For con
trol. apply as a | to 1% percent selution with haad-
Reid equapment when at teast 50 percent of the new
leaves are fully deveioped

Witlow — For control, apply 3 quarts of this product
per acie as a broadcast spray or as a 1 pergent selution
with hand-held equipment.

Other Woody Brush and Trees listed on this label™ —
For partial control. apply 2 to & quarts of thes product
per acre as a broadcast spray or a5 3 | fo 1% pergent
solution with hand-held eqwgment. Appiy when
olants are actively growing and after full teat expan
sion. Use the higher rate for farger plants and/or
dense areas of growth Baest results are acheved when
application 13 made 4 late summer o1 fall after fruit
formation. Fali treatments must be apohied belore 2
kifting frost. Sympfoms may not apgear priot to frost
of serescence with fall treatments,

DIRECTIONS FOR USE

it i & welahon of Federal law to use this prodect i
&Ny Manner INConsistent with s labehng

See "General Information” and “Miong and Apphice-
ten lastructions” sections of this fabe for essential
produet pertarmance information ang the followng
NON-CROP SECTIONS for specehic recommended
LSS
EXTREME CARE MUST BE IXERCISED ¥0 AVOID
CONTACT OF SPRAY WITK FOLIAGE OF DESIRARLE
TURFGRASSES, TREES. SHRURS, OR OTHER
OESIRABLE VEGITATION SINCE SEVERE DAMAGE DR
DESTRUCTION MAY RESULT
NOTE: I spraying areas adjacen? 1o desiabie glants,
use a3 shield made of cardboard, shest metat o

98

plyboard while spraying to help prevent spray fioe
contacting foliage of deswvable plants.
Repeat treatments may be necessary 1o contiol wees:
regenergling from underground: parts or. seeds,

Reundug herbicide doss not provide resutual wese
controb- For subseguent weed control, fallow 3 labe:
approved herbicide program, .
Read and carefully observe the cautionary stetemes

ant alf other informatian appearing s}n the abﬂ g s
herbicides used.

INDUSTRIAL, RECREATIONAL
AND PUBLIC AREAS

When applied as ditected for "Nen-Crop Ufses™ unde:
conditions described, this product Sontriis 3
and perennial weeds listed on this label growing
areas such as sirports, diteh banks, diy ditches. =,
canals, fencerows, golf courses, highways, indusira
plant sites, fumberyards, parking aress, paiic
petrofeam tank farmy and pumping mstaiatons
pipelines, power and telephone rights-of-way
tailroads, roadsides, schools, Slorage reas, athe
public areas and similar industial or. non-crop atees

Fer specific rates of application and instructions for
control of various annual and perennial weeds 336
waoody brush and trees see the "Weeds Controlles”
section of this fabel.

his product may be applied with recimulaning
sprayers, shielded applicators, or wiper applicatos in
any non-Crop site specified on this tabel See ke
“Sefective Eguipment” part of "APPLICATION £0uiP.
MENT AND TECHNIQUES™ section of this labat {u
information on proper use and calibration of iy
equipment.

TANK MIXTURES
NON-CROP SITES

When appled as a tank mixture, this product prov
contrel of the emerged sinual weeds and part
trof of the emerged perennial waeds histed in 1has i
When applied 25 4 tenk muxture, the Tofiowing s
herbicides will provide pre-emergence contisi of 15
weeds listed i the indundual product fabels
| ROUNDUP® plug KROVAR™ | B
- ROUNDUP plus KROVAR | ]
W AOUNDUP plus PRINCEP™ CALRER S8 B
E ROUNIUP plus PRINCEF &L E
n E
| e
-

ROUNDUP plus PRINDEP 800
ROUNDUP plus SURFLAN™ 7o

- ROUNDUP plus SURFLAN A3
When fank mixing with residual herd
agricuiturally aporoved nonisn
percent by velume of spray soletion. U
surfaciant concentralion whin us
which contain at least 5% gercent
a 1 percent susfactant concentration f
tants containing less than 50 percent achve inpee
dient. See the "Mixing and Apphication Instrottions”
section of this label Seigre grepsting these tam
mxtures.

E

P



this fabel growing in.0r around: sugarcane.or in fields

o be plaated fo sugarcane. ’f%us sroduct will also
eentro umfessrab ¢ sugarcane

NOTE Where :e;}est treatmenis are necessary. de nst
exceed atofal of 106 {w&rts of this produc! peracre
per yesr. Do not apply to vegetancm i o around

ditches, canals or pands contammg water to be used

fot irrigation.

Broadeast Treatment - Apply rtus pmduci in10t0 40

gatlons of wales ger acie on emsrged weeds growing in
fields.to be plaﬁ%ed to sxsgarcas}e '

For specmc rates a{ apphca%mn and mstmlzhons f{sr

control of varigus annual and perennial weeds see the

“Weeds Controlied  section of this fabel

For rémoval of last Stubble or ratodn cane apply 4105

quarts of Hhis product in 10 to 40 gatlns of water per
acre to new growth having &t least 7 or more new
leaves Atlow 7 or more éays affer appifcahoa befare
tillage.

Spot Treatmient in of Around Sugarcane Fields — for

ditution and rates of applivation using Hand-Heid
Equrpment. sep “Mixing ang Apphcation” and
“Weeds Controfled” sections of this abel

for control of volunteer or drieased sugarcane. make 2
| percent sotution of this progict in water and Spray
to wet the ipliage of vegeiation 3o be controlied

NOTE: When spraying volunteer or disessed sugarcane.

the plants should have st least 7-new leaes

Avaid spray contact with healthy cane plants since
severe damage or destruction may resuft.

] TANK MIXTURES »n
Minimum Tillage Systems

CORN

When applied as recommended under the conditions
described. these-tank mixtures control many emerged
weeds. and give presmergenge control of many anmyal
weegs when corn with be planted directly into a cover
crop, estabhshed sod. or in previous crop residues.

Refes to specitic product labels for crop rotation
restiictions and cautionary statements of alf sroducts
used in these tank mixtures. Lasso™ £C herbicide may
be substituted for Lasso herbicide in these tank mix-
tures, For mixing instructions. see the "Mixing and
Rpslication instructions” Section of this label.

B ROUNDUP*plusiASSO® M
flo not yse these fank mixtures oo sand or leamy sand
soiks

B ROUNDUP plus LASSO plus ATRAZINE -

of

@  ROUNDUP plus LASSO plus BLADEX™ W
o

W ROUNDUP plus LASSD plus PRINCEP™ W
o

B ROUNDUP plus ATRAZINE plus PRINCEP I

Apply these tank mixfures in 10 to 40 gallens of water
per acre alter planting ar during planting in such
manner that the planter does not disturb the treated
soif. o not apply these m:xtafes atter crop
emergence.

FEDUCED CONTROL MAY RESIAT AF-THIS PRODUCT
25 USED N TANK MIXTURES CON?AI?\H%@G FLUID
FERVLIZERS
CONTROL-OF EMERGED WEEi}Q

Irnual Weeds — Apply fo actively growing grasses and
treadieal weeds. Use 1 avart of Roundup herbicide
tor acie in these tank muxiures f weeds are'less than
& mches tall 16 weedy are over 6 inches ta¥l apply 1.5
wuants of this product per acre. For emerped:-aanual
wepds contmlled see the "Weeds Contiolled” sechion
ef this fabel

Perennial Weeds — At normal application dates in
meieimum Hilage systemns perenmial weeds may not be
& the proper stage of growth for conbrol See the
‘Cereral Information’ section of this label lor the
prapet stage of growtls for perennial weeds

{se ot 2 to £ quarts of Roundup herbicide per atre i
r‘sese tank mixtures, under these conditions provides
iog kil and reduces competition from many emerged
serennit grass and broadleal weeds. For emerged
serensiaf weeds controtled. see the “'Weeds Controll-
id” section of this izbel Yo sbtain contrel. follow
ecgmmencations on this label for stage of growth and
rate of application for specific perennial weeds. To ob-
tair the desired stage of growth. it may be necessary
ioapply Roundup herbicide alone in the late summer
oe Fail and then foliow with a label approved seedling
weed contral prograrm at planfing.

YOFE - When using these tank mixtures. do not exceed
4 guarts of Roundup herbicide per acre

USE Df THRESE TANK MIXTURES FOR BERMUDA.
3RASS OR JOHNSDNCRASS CONTROL IN MINIMUM
TILLAGE SYSTEMS IS NOT RECOMMENDED. For ber-
musdagrass contrel  follow the instructions under
“lentret of Perennial Weeds' section of this iabel ang
then use a label approved seediing weed control pro-
gam o2 mimmum tillage or conventional tillage
system. For Johnsonprass control follow the
structions ynder the “Control of Perennial Weeds”
saction of the lahel ang then use 3 label approved
seed g weed control program with gonventional
bl ape

PREEMERGINCE WEED CONTROL

» LASSO” n
Far weeds controlled preamerpence &g
Cootwl with Laees™ " seclen of the i3
B sbinide

See the foligwing table for recommended rates of
Lasse s fank mueture with Rourdup herCide on
wnrn s 9 lypes

Easso”
BROADCAST RATE PLR ALRI
SO VEXTURE Lasso’
OROUP HJuarts)
EORRSE 25103
BEDILUN 3
FiRE Sto 4

“Rederto the Soif Texture section af the label {o deter
reage the cosreepondimg soil texture group for the sml
tg be hieated

b

Use the higher rate of Lasso herbicide e therscom
mended ranges in areas of heavy grass infestation o
when grganic matier content 15 3 percent or onore

» USSOPplus ATRAZINE B

For weeds controlled preemergence. see the “"Weed
Control with Lasso and Lasso plus atrazine (Tank M
ture)” sections of the labet for Lasso herdicide’

See the following table for recemmended rates of
Lasso plus .atrazine 80W in this tank mifetore with
Roundup herbicide on various soil types.

Lasso® plus atrazing _ o
BROADCAST RATE PER ACAE

SOIL TEXTURE Lasso™ - atrazine BOWE
GROUP® {Quarts} {Pounds)
COARSE

Sandy Loamonly 2 025 2% 15
MEDIUM 2513 15 te?
FINE 25103 ¢ ot ih

*Refer to the Scil Texture section of the labe! to
determine the corresponding soil texture group for
the soil to be treated

“*When using atrazine 4L or Aftrex ™ &LC use
eguivalent rates. One quart equals 175 pound of
atrazine 80W.

Use the higher rate of Lasso herbicide i the recom-
mended ranges in areas of heavy grass infestatisn or
wher falt panicum or crabgrass wilt be present

Use the higher rate of atrazing in the recommended
ranges on soits with greater than 1% orpaniic malter

n LASSO® plus BLADEX -

For weeds controlied preemergence see the “Weed
Control with Lagso and Lasso plus Bladex (Tank Miy
turel” sechions of the label tor Lasse herbicide.

See the foliowing table for recommendsd sstes of
Lasso pius Bladex in this tank muxture with Foundon
herbicide on varisus soif types.

Lasso® plus Bladex

BROADCAST RATE PER ACRE

SCIL TEXTURE Lasso® + Biadex™™ 4
GROUF {Guartsy Harty)
[GARSE 2 w5 ot
MEDIUN 75163 P21
Fing 2543 FRSRE R

“Refer to the Sed Texture section of the fab
determing the corresponding soil texture group fo
the soil to be treated

“When using Bladex B0W use couvalent rates Dne
quart Bladex 41 equais 1 2% Ibs of Biader 80W

Use the higher rate of Lasso herbacide in the

mended ranges i areas of heavy prass infestat

when fall pamicum or crabgrass wifl be prasent

tse the higher rafe of Bladex m the recomme
ranges on soils with greater than 3% orgamil ™

NOTE Do not gse this midture on sand or foamy sand
sails with less than 7% mrganic matier

Riades 5 5 tragemgrk of fhe Shell Chemical Company
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] LASSD” plus PRINGEP™ g |

For weeds controlied preemergence see the “Weed
Controi” sections gf the labels for Lasso and Pancep.

See the iollowing table for recommended rates of
Lasso plus Princep e this tank misture with Reundup
herbicide on various soil types.

Lassa® plus Princep
BROADCAST RATE PER ACRE

SOIL TEXTURE Lasse" Princep BOW"
GROUP {Guarts) (Pounds
COARSE

Sandy Leamonly 7 10?25 1251w ls
MEDIUM 5103 15 102
FiRE 2511 I i6i5h

“Refer to the Sud Texture secticn of the fabel 1o
determing the corresponding sod texture group for
the smi {0 be treated.

“UWhen using Princep 4L ose equivalent sates One
quart equals 1.25 poands of Princep 80W

Use the higher rate of Lasso herbicide in the recom-
mended ranges in areas of heavy grass snfestation or
when fall panicam or crabgrass will be present.

Use the tigher rate of Puncep herbicide 1n the recom-
mended :anges of soils with greater than 3% organic
matier

"Lasse 1§ & repistered traoemark of Monsants Coampany
“Princep 5 a tragemark of Ciba- Geigy Corporataon
“hAtres 1s a trademark of Ciba-Gergy Carporation

n ATRAZINE FLUS PRINCEP n

For weeds controdied preembrgence see the Weed
Contral” sechons of the fadels for atrazine anc
Princep

See the fellowng table for recommended rates of
atranne 80W and Princep BOW in thit tank mixture
with Roundup herbicide on vanous soil types

Atrazine BOW plus Princep 80W

BROADCAST RAYE FER ACRE
atrazine BOW™ Princep BOwW™ -

SOIL TEXTURE

CROuP- {Founds) (Paunrds;
COARSE

Sandy Loam only 175 125
RMEDHIM 1251758 1351
FINE 15 w2 1500

“Refer to the Soi Texture of the lagel o determine
the coresponding soif texiure graup for the setd in
be treated.

“*When using atrazine 40, Albex §LC or Princep 41
usE equivalent rates. Gne quart equals 1.25 pounds
of atianine 80W or Princen 80W.

Use the hgher rate of these products i bhe recom

mended ranges on smls with greater then 3% grganc

matief

] TANK MIXTURES |
Minimum Tillage Systems

SOYBEANS

Whea applied as directed under the condilions
tdescribed. these fank mixtures control many emerged

antuat weeds, suppress many emerged perennial
weeds and give preemesgence control of many annual
weeds when soybeans wili be planted directly into a
cover crop, stale seed bed. or in previsus crop tesidues
such as wheat stubble. These fank mixtures will not
control regrowth from perenmial weeds.

Refer to specific product fabeis for crop rotation
restrictions and cautionary statements of 2l products
used in these tank mixtuses, Lasso EC herbicide may
be substifuted for Lasso herbicide m these tank mix-
tutes. For mixing- mstructions, see the “Muing ang
Apphcation Instructions™ section of this label.

» ROUKDUP* plus LASSO" n
ot :

n ROUNDUP plus L ASSO plus LORDX™ n
o

n RBUNDE? plus LASSO plus LEXONE™ 48
o

[ | ROUNDUP plus LASSO plus SENCOR™ "

Agply these tank mixtures in 10 to 40 pallans of water
per acre efter planting or during planting an sech man
ner that the plasiter dees not distuth the treated o,
Do ot apply these mixtures after crop emergence

REDUCED CONTROL MAY RESULT IF THIS PRODUCT
IS USED N TANK MIXTURES CONTAINING FLUID
FERTILIZERS.

CONTROL OF EMERGED WEEDS

Annual Weeds - Apply to actively growing grasses and
breadieal weeds. Use 1 quart of Roundup per acre in
these tank mixtures if weeds are fess than 6 1nches
talt. 1f weads are over 6 inches tall, apply 1.5 guarts of
this product per acre. For emerged annual weeds con-
teolled. see the “Weeds Controlled” section of fhis
label.

Perennial Weeds - At normal apphcation dates i
munimum tliage systems, perennial weeds may not be
at the praper stage of growth for control See the
“General Information” section of this label far the
proper stage of growth for perensial weeds. Use of 7 1o
4 quarts of Roundup herbicide per acee in these tank
mixtares under these conditions provides top &ill ang
reduces competition from many emerged perennal
grass and broadleal weeds. For emergéd perennial
weeds controfled, see the “Weeds Contratled” section
of this label. To ebtam control follow recemmenda
tons on this label for stage of growth and rate of
agphication for specific perennial weads To obtain the
desired stage of growth, it may be necessary 1o apply
Roundup herbicide alone i the late summer o fali
and then follow with 2 label approved seedhng weed
control program at planting.

NETL: When using these tank mixtuzes, do not escees
§ quarts of Roundup herbicide per atre

USE OF THESE TANK MIXTURES FOR BERMUDA-
GRASS OR JOHNSONGRASE CONTROL IN MININUM
VHLAGE SYSTEMS 1S NOT RECOMMENDED. For ber-
mudagrass control, foliow the nstruchions under
“Controf of Perennial Weeds™ section of this label and
then use a fabei approved seedhing weed control pro
gram in & minmom flage of conventional tiiage
system. Far joliasongrass control follow fthe
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instructions under the "Control of Pergnni Wesns
section of the label and then use a iabel aporaved
seediing weed contiol program with conveniinaal
titage.

PREEMERGENCE WEED CONTROL
[ LASS0- B

For weeds conbrolied preemergence see the Wees
Control with Lasso™ section of the iabe! for Lawe
herbicide

See the following table for recommendsd rales of
Lasso i thes tamk muxture on vanious soil types

Lasso”

BROADCASY RATE PER ACRE

SOIL TEXTURE Lassg*
GROUP Puarte!
(OARSE 25163
MEDIUM 3

FINE 35404

*Refer to the Soif Texture section of the iabei o geter
mine the corresponding suil texture group for the sod
to be treated.

Use the mgher rate of Lasse herbecide 16 188 recam

mepded ranges in areas of heavy prass nfestabon o

when organic matter content 16 3 percent or mare

n LASSO® glus LORDX ]
For weeds controfled preemergence. see the “Weer
Control with Lasso and Lasso plus Lotex SOWP” s
tions of the label for Lasso herbicide

See the foliowing table for recommended raies of
Lasso plus Lorox 50WP in this tank mxters wh
Roundup herbiide on various sod types

Lasso® plus Lorox

BROADCAST RATE PIR

SGH TEXTURE Lassp®
GROUP® (Guarts; ?GL ads
COARSE

Sandy Loam only 2 ik Yot
MEDHIM 25163 PE g s
FikE 25103 :

“Refer 1o the Soi Texture section 2f the jabe
errine the corresponding sod texture groun far
fo be treated

Use the higher tate of Lasse 1 the e
ranges v ateas of heavy grasy infestation or when (a8
panium or crabgrass will be present.

Use the tgher rate of Lorox S0WP i the
mended 1anges on soils with greater than 3%
matfer.

Uo nat use this mixture on sand or iamy sand of o8
5010 with less than 1% orgate malter a5 ciop sy
from Lorox may ocour

“ioox s a ademark of £ 1 duPont de Namgurs ard Sompany




n LASSO® plus LEXONE m
o
[ LASS0 plus SENCOR n

For weeds controlled preemergence. see the "Weed
Control with Lasso and Lasso plus Lexone or Sencer”
sechions of the fabel for Lasso herbitide

See the following table for recommended rates of
Lasso plus Lexone S0WP or [asse plus Sencar S0WP in
this tank mixiuse on various soil types

Lasso® plus Lexone S0WP or

Lasso” plus Sencor S50WP

BROADCAST RATE PER ACRE
' Lexone S0WP~

ar
SOIL TEXTURE fasse” Sencor 50WP -
GROUP® Guarts {Pounds)
COARSE
Sandy loameonly 2 1025 05 to075%
MEDIUM 5103 075101
FinNE 75103 [ (1 R

“Refer to the Soil Texture section of this labe! to
determine the correspending soil textura groue for
the soil o be treated

““When using Lexone 4L or Sencor 4 Flowable use
equivalent rates. One quart equals 2 pounds of
Lexone 30WP or Sencor S0WF.

“*%0n the sty clay or heavy clay soils of the
Mississippi Delta, use 1.5 te 7 pounds of Lexone or
Sencer per acre.

Use the higher rate of Lasso herbicide in the recom-
mended ranges in areas of heavy grass infestations or
when fall panicum or crabgrass wilt be present.

ise the higher rate of Lexonre or Sencor herbicides in
the recommended ranges on soifs with greater than
7% organic matter

Do not use this mixture on sand or loamy sand sotls a5
crap injury from Lexone or Sencor may stour

Do not use on muck soils

Do not apply on alksline soids with a pH of more than
T4

Crop injury may occur if any atrazine was applied on
the seif the year before use of this Lexone or Sencor
tank mixture,

00 NOT REPLANT CROPS QTHER THAN SOYBEANS
FOR 120 DAYS AFTER APPLICATION.

Wlexane 19 g trademark ¢f B oduPont de Nemows and
Company

HSencer 15 @ trademack o ihe parent companv of
farhenisbriken Baver GmbH Leverkysen

PRE-HARVEST APPLICATIONS

When applied a5 dwected undes the condibions
described . this product controls annual and perenmat
weeds listed on this fabel pror te the harvest of
COTTON.

Far specific rates of apphication ang istryctions for
control of various annual and perennizl weeds see the
“Weeds Controtled’ $ection of {his label

Ground Applications — Apgly this product in 10 o
4G gallons of water per acre on emerged ia%aeled
annyzl and perennial weeds

Timing of Application — Apply this product for pre-

karvést weed contrpl after B0% of the cotton bells

have opened.

NOTE: OO NOT APPLY TO CROPS GROWN FOR SEED
Atlow a minimum of 7 days between application and
harvest.

Do not teed or graze {reated areas within 8 weeks
after appiication.

REE.AND.VINE CROPS

This product is recommended for weed contral in
established groves. vineyards, or orchards. or for site
preparation prior fo transplanting crops listed w this
section. Applications may be made with beem equip-
ment, CBA, shielded sprayers, hand-held and high-
valume wands, lances, or orchard guns. or with wiper
applicator equipment, excegt as directed in this
section. Sea the “Application Equipment and Tech-
nigues” section of this fabel for specific information
on use of equipment,

When applying Roundup alone, refer to the "WEEDS
CONTROLLED™ ang "FALLOW AND REDUCED TILLAGE
SYSTEMS” sections for recommended rates to be
used.

KOTE

Repeat treatments may be necessaty to control weeds
originating from underground parts of untreated
weeds or from seeds This product does sot provide
residual weed control. For subsequent weed control,
follow 2 program using residual herbicides or use
repeated applications of this product. Do not apply
mare than 106 quarts of this product per acre
per year.

EXTREME CARE MUST BE EXERCISED 70 AVOIR CON.
TACT OF HERBICIDE SOLUTION, SPRAY. ORIFT
CR MIST WITH FOLIAGE GR GREEN BARK OF TRUNK,
BRANCHES. SUCKERS, FRUIT OR OTHER PARIS OF
TREES OR VINES. CONTACT OF THIS PROJUCT WiTH
OTHER THAN MATURED BROWN BARK CAN RESULT IN
SERIOUS CROP DAMAGE.

Reduced controt may resull when apphcations are
made to annual or perenmial weeds that have been
mawed. grazed or cut and have not been alfowed o
regrow 1o the recommended stage for treatment

For specilic rates of applications and instruchions. see
the "Weeds Controfied” section of this fabei

n TANK MIXTURES »
TREE AND VINE CROPS

When apphied 3 2 tank mixture, (s product provdes
control of the emerged annual weeds and parhial con
trel of the emerged perennial weeds histed m this iabed
The tollowmg residus! herbicdes will provde pre
emegence contrgl of those weeds listed i the i
devidual sroduct labels,

n ROUNGUP © alys GOALT T &E n
| ROUNDUP plus KARMEX™ WP ]
n ROUNDUP plus KROVAR™ | B

foit

i

ROUNDUP plys KROVAR™
ROUNDUP plus PRINCEP™ CALIRER™ 99
RGUNDUP pius PRINCEP 81
ROUNDUP pliss PRINCEP 8OW
ROUNDUP plus SOLICAN™ 80WP
ROUNDUP plus SURFLAN™ A5
ROUNDUP plus SURFLAN 75W

ROUNDUP plus PRINCEP
(80W. or 4L, or CALIBER 90y
plus SURFLAN (AS or 75W)

ROUNDUP phus GDAL (1 8T} "
plus SURFLAN (AS ot 75W)

n ROUNBUP plus GOAL(1.6E) ®
olus PRINCEP (BOW or 4L or CALIBER 90

*See the Roundup plus Goal plus Pringep lank muc
tuse section below for specific use iastiuchians

ENEERENERERN
rREBEENEDR

When tank mixing with resigual herbicides agd an
agricuiturally approved nonionig surfactant Uss 05
percent surfactant concentration when using surfac
tants which contain at least 50 percen! active mgre
dient or 8 1 percent surfactant concentration for thase
surfactants containing less than 50 percent active in
gredient. See the "Mixing and Application Instruc.
tions” section of this label.

Do not apply these tank mixiures in Puerio Rico.

CONTROL OF EMERGED WEEDS

Annual Weeds — Apply | quart per acre of this seaduct
in these dank mixtures when weeds are fess than 17
inches tall For weeds greater than 17 inches tall apniy
1.5 quarfs per acre.

Perennial Weeds — For partial contro! o perenm
weeds using these tank mixtwres apply 2 1o 5 quarts
per acre of this product. Follow the rﬁc@mmenda?mm
in the "Weeds Controlled” section of this fabel fo
stage of growth and rate of application for speciic
perennial weeds,

PREEMERGENCE WEED CONTROL
the foliowing are the labeled rales lor the recom
mended regsdaa% herfgides

PRCDUCT RATE 7 ACRE
Goal 16t 15105 glis
Karmex WP 71g & i
Kigvar 1 Zin 8 s
Kigvar 1 VLR o
Princep Cakber 80 | 110 J0 & ibs
Princep BOW 1 fn 12 b
Prineep 4L 21096 gls
Solicam B0WP Fiito B ibe
SwiHen A% filod als
Surftan TRW VR URI

NOTE: These residual herbicides may provide post-
emergence activity on cerlain annual weed species.

Refer 1o the individual product labels for specitic
crops, rates, gecgraphical restrictions and precag-
tHonary statements,

Read and carefully cbserve the label cfaims cau-
tionary statements. rates and all other miormation
on the iahels of all products Use sccarding ts the

e,
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mast restrictive labe! diections for each product i
the muxture.

For specific rates of application anc mstructions see
the “Weeds Contralied” section of {his label

B ROUNDUPY plusGOALplusPRINCEF W
Cahiformia only)

Roundup may be fank mixed with Goal plus Priacep
for broagd spectrum postemergence and preemergence
control Refer 1o the following table for approved crops
and rate ranges for each producl in this tank mex.
Reter to the indwidual product labels for weeds cos-
rolled, geographical restrictions, precautionary
statements and specdic use rafes.

RATE RANGES™

more years, EXTREME CARE MUST BE TAKEN T0 EN-
SURE NO PART OF THE PEACH TREE 1S CONTACTED,

Tropical Fruit: avocado™ hanana, coffee™ guava,
mange® papaya, tea. Allow a minimum of 1 day be-
tween last application and harvest of guava and
papaya. in coffee and banana delay applications 3
months after transplanting i aliow the new colfee
of banana plant to become established.

NOTE:
“AHow 2 minimum of 14 days between iast apphca
tion and harvest.

**Allow 3 minimum of 2] days between fast applica
tion and harvest of these crops.

GOAL  PRINCEF
ROUNDUP® | 1BE" BOow™ " VINE CROPS
CROP {quarts) {quartst © (Pounds:
Gtapes 1o 1.5 Iwd 25 tod Grapes*: any vari "
Amond Ito L5 Lod 1251075 1apes™: any variety of table, wine, or faisin grape may

Use equivalent rates of Caliber 90 or Princep 4L,
*Rate dependent on weeds present.
“*Rate dapendent on spif fype and weeds present.

WGoal 15 2 frademark of Rohm and Haas Company.

Wiarmex and "MKipvar are trademarks of £ L gy Pent
de Hemours ang Lompany

*Pripcep ang “Caliber are trademarks of Tiba- Geigy
Cotporatian

“Sphieam 15 8 frademark of Sandor. Ing

WSyrtian 15 g trademark af Elanco Products Company

TREE CROPS

Citrus®: citron, grapefruit, kumqual, leman. hime.
arange, tangeto. tangenne.

Nuts**: almond, fiber, macadamsa pecan. pista-
chio, walnul,

Pome Fruit™; apple, pear

Stone Frait*: apncots, ehernes, neclannes. peachses
Hams/ prunes

For cherres, any apphication equipment kisted m this
section may be used i all states.

For citton, apply as a duected spray only

Any spphication equipment listed in ths sechion may
be used (h apricots, nectarines peaches, and plums/
peunes growing in Anzong, California, Colorade, Idahe,
Kansas, Kentucky, New jersey North Dakota, Okiz
homa, (regon, Yexas, Utah and Washington, excapt
for peaches grown in the states specthied i the foliow.
ing paragraph. In alf other states yse wiper sQuepment
aaly.

For PEACHES grown in Alabama. Arkansas. Flonda,
Georga, North Garoling, South Carcling, and Tennessee
only, apply with & shislded boom spraver of shieided
wiper apphcator which prevents any contact of this
product with the foliage or bark of trees. Apoly no fater
than 80 days atter hrst bloom Apphications made after
this time may result i severe damage. Hemove suckers
and low hanging limbs 2t least 10 days prior to appiice
fon. Avold applications neat trees with recent pruming
wounds ¢r other mechameal wmyury. Apply only nesr
trees which have been planted in the orohard for 2 o

be treated with any equipment listed in this sechion.
Appiications shouid not be made when green shoots,
canes, or folizge ase in the spray zone.

in the northeast and Great Lakes regions, applications
must be made prios to the end of bloom stage of grapes
to avoid injury.

KOTE

"htiow & minimurm of 14 days between last application
and harvest,

CALIFORNIA

Roundup® herbicide has been approved by the US
Envirgnmental Protection Apency for the uses. crops
and ses listed 0 this label and by Calttornia under
label designation 1964-1 Approval of the sems listed
below 15 pending under the State of Cakilormia registra-
tion requirements. With the exception of these items,
this Bookiel contams the matenal approved by Caber
mia in label 1984

These use conditions. crops and sies may nRot be
treated with thes product in Californa until approval
TRCRINED:

« Controt of Catsclaw and Virginia Creeper
s {Jse¢ in Pineappie and Watercress.

* 1% surfactant conceatration with less then 30%
astive ingredient for Blueprass, Talt Fescue, Dormant
Bermudagrass, Woollvleal Bursage and non-crop
tank mitures,

» infibition of Bahiagrass seedhead emergence and
suppression of vegetative growth,

« Raundup plus Goal plus Princep, and Roundup plus
Goal plus Surflar tank mixtures for use on free and
ving craps in California only.

» Use as a directed spray on citran in bree creps,

e lse of dyes in hand-held and high-volume
equipment.

e Round pius Surfian A% in non-cron sites,

o Silvicultural applications with Micmotsil boam within
5ot butfer 2one.

106

ROUNDLURP Herbivide Compiete Dirpcnony i Lise
wi MON CROF AREAS such as

ingusing Recresional and Pubi areas
Farmsiead Weeg Controd

Ornamiental:

Sdvicultural Sites and Rghts of Yeay
Turlgrasses and Grasses for Seed Producton

wn CROPPING SYSTEMS

Aitatla Corni Farsivge

Astichoke Latton Peariuts
(HeTusRiem Cranberries

Asparagus Forage Grasaes

Sariey FOTage egulies

Beans Edibe {al Horses 3Gt

Beet Greens Kate

Heets (red Sugali Leritiis

Broceoh Letue

Cabuage Mustasd greens

Carrot Dats

Caulrtigwer Ored

Celery Oruon

Chieory

Fattow ant Reduced Tadlage Systenns

Pastures

Preharvest Apphoabons 1o Colion

Sugarcane

i TREE CROPS

{arus as hited:
Lherey
Huts as bste:

in GRAPES . Wene Tabie and Rawn
i MINUMLIN 110 AGE SYSTEMS tor Corn Sorbesrs

This product has been approved for wse in Calidorig extes!t s

$ated sthrerwise on papes 106 anz 107
EPA Reg Mo 524 308 AA

984 7 847 15D 27

in case of an emergency wvalving this progust
Call Collect, day or night. 3143 6943000







APPENDIX C

KAUA'T PLANT TAXA PROPOSED FOR LISTING
AS ENDANGERED AND THREATENED SPECIES
FEDERAL REGISTER
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3.
4.
5.
6-
7+

9.
l G -
11
12.

131.
14-'

15.
16.
17.
18.
19.
20.
21.
22.
23,
24.
25.
26.
27.
28.
29.
30.
31.
32

33,
34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45.
46.
47.

from Federal Register, 1980

CANDIDATE T&E PLANTS UNDER REV.IEW ON KAUAI

Nototrichium sandwicense var. decipiens
Nototrichium sandwicense var. olokeleanum
Nototrichium viride

Peuceudium kauiense

Pteralyxia kauiensis

- Rauvolfia helleri

Rauvolfia sandwicensis var. sandwicensis
Rauvolfia sandwicensis vadr. subacuminata
Cheirodendron helleri var. helleri
Cheirodendron helleri var. microcarpum
Cheirodendron helleri var. sodalium
Munroidendron racemosum

Tetraplasandra bisattenuata :
Tetraplasandra kavaiensis var. koloana
Tetraplasandra lihuensis var. gracilipes
Tetraplasandra meiandra var. degeneri
Tetraplasandra waialealae var. urceclata
Tetraplasandra waimeae var. angustior
Pritchardia eriophora

Bidens cervicata

Bidens conjunctata

Dubautia laevigata var. parvifolia
Dubautia latifolia

Dubautia microcephala

Dubautia waialealae var. megaphylla
Hesperomannia lydgatei .
Lipochaeta deltoidea

Lipochaeta fauriei

Lipochaeta micrantha

Lipochaeta waimeansis

Wilkesia hobdyi

Lepidium serra

Brighamia citrina

Cyanea chockiil

Cyanea leptostegia

Cyanea rivularis

Lobelia niihauensis

Lobelia tortuosa

Silene lanceolata

Drypetes phyllanthoides

Euphorbia atrococca

Euphorbia celastroides var. kealiana
Euphorbia celastroides var. nematopoda
Euphorbia celastroides var. stokesii
Euphorbia haeeleeleana

Euphorbia halemanui

Euphorbia multiformis var. sparsiflora



PREERD ]

e,

CANDIDATE T&E PLANTS UNDER REVIEW ON KAUAI -
PROBABLY EXTINCT

138. Aster sandwicensis
139. Bidens valida

140. Dubautia magnifolia
141. Remya kauaiensis ' o
142. Tetramolopium consanguineum £
143. Cyanea linearifolia ”
144. Cyrtandra kauaiensis
145. Haplostachys haplostachya var. leptostachya £
146. Phyllostegia parviflora var. canescens ' v
147. Botrychium subbifoliatum

148. Poa mannii

149. Poa siphonoglossa £
150. Diellia mannii

151. Pelea knudsenii

152, Pelea macropus

153. Pelea waimeaensis
154. HNeraudia kauvaiensis
155, Rollandia parvifolia
156. Lycopodium mannii

Ty

R
ORAIRAS

ey

CANDIDATE T&E PLANTS UNDER REVIEW
WITH INDETERMINATE LOCALITIES

157. Achyranthes mutica

158. Vigna o-wahuensis

159. Cyrtandra glauca

160. Cyrtandra malacophylla var. malacophylla
161. Scaevola coriacea

162. Labordia kaalae var. kaualensis

163. Ophioglossum concinnum i
164. Diellea erecta £
165. Vigna sandwicensis

CANDIDATE T&E PLANTS UNDER REVIEW
WITH INDETERMINATE LOCALITIES - PROBABLY EXTINCT o

166. Aerva sericea

167. Schiedea amplexicaulis

168. Stenogyne sororia

169, Psychotria insularum var. paradisii
170. Ctenitis sguamigera



Bl

UOIABRITUDDUOD YIBTY Lasa
uoTgEIIUSOuUeD ydiy

GO IBIJUIDU0D WNTpew
UCTIRITUIOUOD #OT
sat1oads W1 ou 30 ITIIT]

[ (N ¥ I | - |
i
ol o B

dNHDIT

{*3utqyex

UoTIRAZURSUOD saTowds MOT
TiBI®2A0 ue sagy Asw 3Byl Seaag
UIYITA ATUo moa8 sowIzsuwos
saroeds Bi1el JENPIATPUT  i830N)
CSUGTIBALBSQO TUBDBI BWOS UITH
SUOTIOR[TOD [ROTIOISIY uedn
ATuTRu pRseq §1 T *TIRARH IO
23838 Y1 103 sSnIEIs pIUIIBIAYD
10 pelafuppus JI0J MITARI IBpun

10 peisiy wﬁmemww&mmwxmu juwid
oTwapua g7t IO $UOTIRAIUSDUOD

3Yy3 §23BIISNIIT 3T *Juswauljex

13Yy3InJ pue UOTIBWIOJUT PIITWI]

uodn peseq aurleping B se AJuo
posn vy pinoys dew STyl

v €

$81IR
[4

T 90

Ivnvda 40 ONVISI

ROERET




ittt

Wit 4

LR




	Scann001.PDF
	Scann002.PDF
	Scann003.PDF
	Scann004.PDF
	Scann005.PDF
	Scann006.PDF
	Scann007.PDF
	Scann008.PDF
	Scann009.PDF
	Scann0010.PDF

